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Appendix C
Table C-01
Projected Water Needs (Shortages) and
Socioeconomic Impacts of Failing to Meet Projected Water Needs (Shortages)
Llano Estacado Water Panning Region (Region O)

Projections
County/WUG Basin Use 2010 2020 2030 2040 2050 2060
(acft) (acft) (acft) (acft) (acft) (acft)

Projected Water Shortages

Bailey
Irrigation  Brazos Irrig 81,561 85,721 84,647 84,229 83,647 83,22C
Briscoe
Irrigation Red Irrig. 4,751 12,101 13,656 14,905 14,61C
Castro
Dimmitt Red Mun 0 744 805 832 844
Irrigation Red Irrig 54,494 86,700 108,378 121,663 118,476  116,49¢
Irrigation  Brazos Irrig 92,201 104,644 154,660 228,901 232,260 228,52
Irrigation Total 146,695 191,344 263,038 350,564 350,736  345,02¢
Beef FeedlotsRed CAFO 852 1,207 1,282
Beef FeedlotBrazos CAFO 759 1,612 3,427 3,638 3,862
Dairies Brazos CAFO 450 749 1,107 1,228
CAFO Total 759 2,062 5,028 5,952 6,372
Cochran
Morton Brazos Mun 560 565 547 521 496
Irrigation  Brazos Irrig 30,699 28,328 32,371 32,657 51,833 49,407
Irrigation  Colo Irrig 9,210 9,412 3,865 2,155 24,189 22,67¢
Irrigation Total 39,909 37,741 36,236 34,812 76,022, 72,08:
Croshy
Lorenza Brazos Mun 37 69 92 108
Ralls Brazos Mun 4 7 323 318
Municipal Total 0 0 41 76 415 426
Irrigation Red Irrig 887 831 790 751 726 675
Irrigation  Brazos Irrig 8,401 8,000 7,58¢ 7,192 5,85¢ 5,535
Irrigation Total 9,288 8,831 8,378 7,943 6,585 6,21C




Projections

County/WUG Basin Use 2010 2020 2030 2040 2050 2060
(acft) (acft) (acft) (acft) (acft) (acft)
Hale
Abernathy (part) Hale  Brazos Mun 122 178 217 243 260
Abernathy (part) Lubb Brazos Mun 182 188 186 190 186
Petersburg Brazos Mun 312 306
Municipal Total 0 304 366 403 745 752
Irrigation Red Irrig 2,72€ 3,437 3,323 3,213 3,107 3,004
Irrigation  Brazos Irrig 18,234 51,447 134,921, 202,571 218,895 217,23t
Irrigation Total 20,960 54,884 138,244 205,784 222,002  220,24:
Beef FeedlotBrazos CAFO 573 609 1,93¢ 2,058
Dairies Brazos CAFO 187 208 460
CAFO Total 573 796 2,147 2,518
Hockley
Anton Brazos Mun 263 270 272 268 256 243
Ropesville Brazos Mun 91 89 85 81
Smyer Brazos Mun 62
Sundown Colo Mun 350 353 347 332 316
Municipal Total 263 620 716 704 673 702
Irrigation  Brazos Irrig 58,043 68,825 74,757 80,030 76,343 74,621
Irrigation  Colo Irrig 5,07C 5,86¢ 6,93C 6,73¢ 6,532 5,961
Irrigation Total 63,113 74,69<. 81,687 86,769 82,876 80,582
Lamb
Amherst Brazos Mun 0 0 0 0
Earth Brazos Mun 283 280 276
Municipal Total 0 0 0 283 280 276
Irrigation  Brazos Irrig 114,832 158,445 201,653 238,161 248,021 250,32
Beef FeedlotBrazos CAFO 241 1,023 1,358 1,73C
Dairies Brazos CAFO 134 595 990 1,28C
CAFO Total 375 1,618 2,348 3,01C
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Projections

County/WUG Basin Use 2010 2020 2030 2040 2050 2060
(acft) (acft) (acft) (acft) (acft) (acft)
Lubbock
Idalou Brazos Mun 274 273 272
Lubbock Brazos Mun 8,602 10,496 13,454 15,765 19,333 20,64¢
New Deal Brazos Mun 12 20 20 25 20
Shallowater Brazos Mun 157 180 190 184 192 184
Slatorr Brazos Mun 0 0
Wolfforth  Brazos Mun 165 388
Municipal Total 8,75¢ 10,688 13,664 16,2435 19,988 21,51¢
Irrigation  Brazos Irrig 60,657 89,91¢ 98,896 108,668 100,910 95,58€
Lynn
Wilson Brazos Mun 68 65 63 60 55
Irrigation  Colo Irrig 550 508 464 408 406 402
Motley
Irrigation Red Irrig 1,332 1,26€ 1,208 1,154 1,092 1,02t
Parmer
Friona Red Mun 384 425 437 431
Farwel Brazos Mun 1 46 80 929 106
Municipal Total 0 1 430 505 536 537
Irrigation Red Irrig 46,723 97,024 101,411 84,19¢ 81,912 83,71t
Irrigation  Brazos Irrig 114,658 234,206 259,793 272,089 268,728 262,24
Irrigation Total 161,381 331,230 361,204 356,287 350,640  345,95i
Beef FeedlotBrazos CAFO 749 2,386 3,377
Dairies Brazos CAFO 180 797 1,32€ 1,715
CAFO Total 180 1,54€ 3,712 5,092
Swisher
Kress Red Mun 0 0 0 0 0 0
Tulia  Red Mun 417 417 417 417 417 417
Municipal Total 417 417 417 417 417 417
Irrigation Red Irrig 7,84S 12,520 24,737 33,364 35,512 35,931
Irrigation  Brazos Irrig 14,031 47,142 70,459 71,418 71,555 71,13C
Irrigation Total 21,879 59,662, 95,196 104,782 107,067 107,061
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Projections

County/WUG Basin Use 2010 2020 2030 2040 2050 2060
(acft) (acft) (acft) (acft) (acft) (acft)
Terry
Brownfield Colo Mun 115 280 435 458 457
Irrigation  Brazos Irrig 3,581 3,400 3,228 3,541 3,10¢ 2,703
Irrigation  Colo Irrig 71,307 88,577 97,838 102,699 94,640 87,053
Irrigation Total 74,888 91,977 101,066 106,240 97,749 89,75¢€
Yoakum
Denver City Colo Mun 979 1,04€ 1,024 1,00C
Plains  Colo Mun 448 468 488 473 457
Municipal Total 0 448 1,447 1,534 1,497 1,457
Irrigation  Colo Irrig 23,779 22,126 20,029 18,898 17,937 17,02¢
Region O Basin Totals Basin
Canadian
Mun 0 0 0 0 0 0
Irrig 0 0 0 0 0 0
Total 0 0 0 0 0 0
Red
Mun 417 417 1,785 1,881 1,910 1,904
Irrig 336,769 469,622 547513 583,833 571,328 563,81¢
Beef Fdlt 0 0 0 1,36% 1,755 1,864
Dairies 0 0 0 0 0 0
Total Total 337,186 470,039 549,298 587,083 574,993 567,58¢
Brazos
Mun 9,044 11,913 15132 18,335 22,865 24,49t
Irrig 645,721 927,937 1,169,223 1,374,753 1,405,052 1,381,72:
Beef Fdlt 759 2,426 5,80¢& 9,321 11,027
Dairies 0 764 2,328 3,631 4,682
Total 654,765 940,609 1,187,545 1,401,224 1,440,869 1,421,92¢
Colorado
Mun 0 913 2,080 2,316 2,287 2,23C
Irrig 271,286 325,132 337,110 343,166 355,959 344,97:
Beef Fdlt
Dairies
Total 271,286 326,045 339,190 345,482 358,246 347,20:
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County/WUG

Projections
Basin Use 2010 2020 2030 2040 2050 2060
(acft) (acft) (acft) (acft) (acft) (acft)

Region O Totals

Mun 9461 13,243 18,997 22532 27,062 28,62¢
Irrig 1,253,776 1,722,690 2,053,846 2,301,752 2,332,340 2,290,51:
Beef Fdlt 0 759 2,426 7177 11,076 12,891
Dairies 0 0 764 2,328 3,631 4,68

Total Shortage

1,263,237 1,736,692 2,076,032 2,333,789 2,374,109 2,336, 71+

ISI53E
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Introduction

Waterneeds (referredo asshortagesn the main body of thiseport) duringdrought would
likely curtail or eliminate economic activity in business and industries reliant on water. For example,
without water farmers cannot irrigate; refineries cannot produce gasokmel pager mills cannot make
paper. Unreliable water supplies would not only have an immediate and real impact on existing
businesses and industry, but they could also adversely affect economic developri@nxiais From a
social perspective, water supply reliityi is critical as well. Shortages would disrupt activity in homes,
schools and government and could adversely affect public health and safety. For all of the above reasons,
it is important to analyze and understand how restricted water supplies duriaggit could affect
communities throughout the state.

Administrative rules require that regional water planning groups evaluate the impacts of not
meeting water needs as part of the regional water planning process, and rules direct TWDB staff to
provided SOK Y A Ol f The éxachtidiadnyini®aior shall provide available technical assistance to
the regional water planning groups, upon request, on water supply and demand analysis, including
methods to evaluate the social and economic impacts of resiting need&[(8357.7 (4)(A)]. Staff of the
¢25. Q& 21 GSNI wS&a2dz2NOSa tflyyAyad 5AGAaA2zyllamSaAirdy SR
Estacaddregional Water Plannimgrea (Region O)

This document summarizes results of our analysis and dissittke methodology used to
generate the results. Section 1 outlines the overall methodology and discusses approaches and
assumptions specific to each water use category (i.e., irrigation, livestock, mining -skeenic,
municipal and manufacturing). &&n 2 presents the results for each category where shortages are
reported at the regional planning area level and river basis level. Results for individual water user groups
are not presented, but are available upon request.

1. Methodology

Sectionl provides a general overview of how economic and social impacts were measured. In
addition, it summarizes important clarifications, assumptions and limitations of the study.

1.1 Economic Impacts of Water Shortages

1.1.1 General Approach

Economic anlgsis as it relates to water resources planning generally falls into two broad areas.
Supply side analysis focuses on costs and alternatives of developing new water supplies or implementing
programs that provide additional water from current supplies. Rechside analysis concentrates on
impacts or benefits of providing water to people, businesses and the environment. Analysis in this report
focuses strictly on demand side impadfghen analyzing the economic impacts of water shortages as
defined in Texawater planning, three potential scenarios are possible:

1) Scenario 1 involves situations where there are physical shortages of raw surface or groundwater
due to drought of record conditions. For example, City A relies m@servoir with average
conservatbn storage of 500 acrieet per year and a firm yield of 100 acre feet. In 2010, the city
uses about 50 acréeet per year, but by 2030 their demands are expected to increase to 200
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acrefeet. Thus, in 2030 the reservoir would not have enough water to iegtS OA i@ Qa RSYIl y R
and people would experience a shortage of 100 dert assuming drought of record conditions.

Under normal or average climatic conditions, the reservoir would likely be able to provide

reliable water supplies well beyond 2030.

2) Scenaio 2 is a situation where despite drought of record conditions, water supply sources can
meet existing use requirements; however, limitations in water infrastructure would preclude
future water user groups from accesg these water supplies. For examplity B relies on a
river that can provide 500 acifeet per year during drought of record conditions and other
constraints as dictated by planning assumptions. In 2010, the city is expected to use an estimated
100 acrefeet per year and by 2060 it wouléguire no more than 400 actfeet. But the intake
FYR LIALIStAYS GKF{i OdNNByidfeé (GNIyaFSNa ol GSNI TNRY
capacity ofonly 200 aci€ SSG 2F &I GSNJ LISNJ @S N ¢Kdzasx GKS OAGec
even under the rast restrictive planning assumptions, but their conveyance system is too small.
This implies that at some poigtperhaps around 2030infrastructure limitations would
constrain future population growth and any associated economic activity or impacts.

3) Scenario 3 involves water user groups that rely primarily on aquifers that are being depleted. In
this scenario, projected and in some cases existing demands may be unsustainable as
groundwater levels decline. Aredsdt rely on the Ogallala aquifer are aggl example. In some
communities in the Panhandle region, irrigated agriculture forms a major base of the regional
economy. With less irrigation water from the Ogallala, population and economic activity in the
region could decline significantly assumingri are no offsetting developments.

Assessing the social and economic effects of each of the above scenarios requires various levels
and methods of analysis and would generate substantially different results for a number of reasons; the
most important ofwhich has to do with the time frame of each scenario. Scenario 1 falls into the general
category of static analysis. This means that models would measure impacts for a small interval of time
such as a drought. Scenarios 2 and 3, on the other hand intypamic analysis meaning that models
are concerned with changes over a much longer time period.

Since administrative rules specify that planning aralige evaluated undeatrought of record
conditions (a static and random event), socioeconomic impaatysis developed by the TWDB for the
state water plan is based on assumptions of Scenario 1. Estimated impacts under scenario 1 are point
estimates for years in whicthortagesare reported (2010, 2020, 2030, 2040, 2050 and 2060). They are
independentandR A & i A y Ol & ¢ K I alparticifaé year &n8 shortsideae ags@red to be
temporary events resulting from drought of record conditions. Estimated impacts measure what would
happen if water user groupesxperience water shortagder a period of o year.

The TWDBecognize that dynamic models may be more appropriate for some water user groups;
however, combining approaches on a statewide bpsigesseveralproblems For one, it would require a
complex array of analyses and models, and mightiiregdeveloping supply and demand forecasts under
GY2NXYEtEé OftAYFHGAO O2yRAGAZ2Y & & 2LIJ2aSR (2 RNRdIAKG 21
that combining the approaches would produce inconsistent results across regions resultingdalado
GF LI Sa G2 2Nry3Saég O2YLI NRazZ2y

A variety tools are available to estimate economic impacts, but by far, the most widely used
today are inputoutput models (IO models) combined with social accounting matrices (SAMs). Referred to
as IO/SAM models, thegeols formed the basis for estimating economic impacts for agriculture
(irrigation and livestock water uses) and industry (manufacturing, mining, sedaatric and commercial
business activity for municipal water uses).
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Since the planning horizon xds through 2060, economic variables in the baseline are
adjustedin accordance with projected changes in demographic and economic activity. Growth rates for
municipal water use sectors (i.e., commercial, residential and institutional) are based on gafy&tion
forecasts. Future values for manufacturing, agriculture, and mining and séectric activity are based
on the same underlying economic forecasts used to estimate future water use for each category.

The following steps outline the overaliqzess.
Step 1 Generate IO/SAM Models and Develop Economic Baseline

IO/SAM models were estimated using propriety software known as IMPLARAR@act for
Planning Analysis). IMPLAN is a modeling system originally developed by the U.S. ForestrinSkevi
late 1970s. Today, the Minnesota IMPLAN Group (MIG Inc.) owns the copyright and distributes data and
software. It is probably the most widely used economic impact model in existence. IMPLAN comes with
databases containing the most recently aviaiéaeconomic data from a variety of sourd@lﬂsing IMPLAN
software and data, transaction tables conceptually similar to the one discussed previously were estimated
for each county in the region and for the region as a whole. Each transaction table sosi2&ireconomic
sectors and allows one to estimate a variety of economic statistics including:

A total sales- total production measured by sales revenues;

A intermediate sales sales to other businesses and indisswithin a given region;

A final salesc saks to end users in a region and exports out of a region

A employment- number of full and partime jobs (annual average) required by a given industry
including selemployment;

A regional income- total payroll costs (wages and salaries plus benefits) paiddustries,

corporate income, rental income and interest payments; and

A business taxes sales, excise, fees, licenses and other taxes paid during normal operation of an
industry (does not include income taxes).

TWDB analysts developed an economic biasecontaining each of the above variables using
year 2000 data. Since the planning horizon extends through 2060, economic variables in the baseline
were allowed to change in accordance with projected changes in demographic and economic activity.
Growth rates for municipal water use sectors (i.e., commercial, residential and institutional) are based on
TWDB population forecasts. Projections for manufacturing, agriculture, and mining and-steetnic
activity are based on the same underlying economicdasts used to estimate future water use for each
category. Monetary impacts in future years are reported in constant year 2006 dollars.

It is important to stress that employment, income and business taxes are the most useful
variables when comparing threlative contribution of an economic sector to a regional economy. Total
sales as reported in IO/SAM models are less desirable and can be misleading because they include sales to
other industries in the region for use in the production of other goods.example, if a mill buys grain
from local farmers and uses it to produce feed, sales of both the processed feed and raw corn are counted

"The IMPLAN database consists of nationallleaehnology matrices based drenchmarkinput-output accounts generatedby the

U.S. Bureau of Economic Analysis and estimates of final demand, final payments, industry output and employment for various
economic sectors. IMPLAN regional data (i.e. stadespunties or groups of counties within a state) are divided into two basic
categories: 1) data on an industry basis including vallded, output and employmenand 2) data on a commodity basis including

final demands and institutional sales. Steel data are balanced to national totals using a matrix ratio allocation system and
county dataare balanced to state totals.
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and services duced in an economy. They are not consistent with commonly used measures of output
such as Gross National Product (GNP), which counts only final sales.

Another important distinction relates to terminology. Throughout this report, the tseator
refersto economic subdivisions used in the IMPLAN database and resultantoofjuit models (528
individual sectors based on Standard Industrial Classification Codes). In contrast, thevwdtersgese
categoryrefers to water user groups employed in state aedional water planning including irrigation,
livestock, mining, municipal, manufacturing and steam eled&ézh IMPLABector wvasassigned to a
specific water use category.

Step 2Estimate Direct and Indirect Economic Impacts of Watentages

Direct impacts are reductions in output by sectors experiencing water shortages. For example,
without adequate cooling and process water a refinery would have to curtail or cease operation, car
washes may close, or farmers may not be able to irrigate alebssevenues fall. Indirect impacts involve
changes in inteindustry transactions as supplying industries respond to decreased demands for their
services, and how seemingly noglated businesses are affected by decreased incomes and spending due
to direct impacts. For example, if a farmer ceases operations due to a lack of irrigation water, they would
likely reduce expenditures on supplies such as fertilizer, labor and equipment, and businesses that provide
these goods would suffer as well.

Direct impacts accrue to immediate businesses and industries that rely on water and without
water industrial processes could suffer. However, output responsgvary depending upon the
severity of shortage A small shortage relative to total water useuld likely have aminimal impact but
largeshortagescould becritical. For example, farmers facing small shortages might fallow marginally
productive acreage to save water for more valuable crops. Livestock producers might employ emergency
culling strategies, athey may consider hauling water by truck to fill stock tanks. In the case of
manufacturing, a good example occurred in the summer of 1999 Wiogneta Motor Manufacturing
experienced water shortages at a facility near Georgetown, Kenqukywater levelin the Kentucky
River fell to historic lows due to drought, plant managers sought wagsartail water use such as
reducing rinse operations to a bare minimum and recycling water by funneling it from paint shops to
boilers. They even considered truckimgwater at a cost of 10 times what they were paying. Fortunately,
rains at the end of the summer restored river levels, and Toyota managed to implement ksiticout
affecting production, bt it was a close call. If rains had not replenished the risieortages could have
severely reduced outpLﬁ.

To account for uncertainty regarding the relative magnitude of impacts to farm and business
operations, the following analysis employs the concept of elasticity. Elasticity is a number that shows how
a chang in one variable will affect another. In this case, it measures the relationship between a
percentage reduction in water availability and a percentage reduction in output. For example, an elasticity
of 1.0 indicates that a 1.0 percent reduction in wateaability would result in a 1.0 percent reduction in

w2 & I fHigh AndDryilndustrial Centers Face Water Shortagesindusfry Week Sept, 2000.

3 The efforts described abowe not planned programmatic or lortgrm operational changes. They are emergency measures that
individuals might pursue to alleviate what they consider a temporary condition. Thus, they are not characteristiet@fitong
management strategies designeal énsure more dependable water supplies such as capital investments in conservation technology
or development of new water supplies.
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economic output. An elasticity of 0.50 would indicate that for every 1.0 percent of unavailable water,
output is reduced by 0.50 percent and so on. Output elasticities used in this study are:

A if water shortagesare 0 to 5 percent of total water demand, no corresponding reduction in
output is assumed;

A if water shortagesare 5 to 30 percent of total water demand, for each additional one percent of
water need that is not met, there is a correspondih§0 percent reduction in output;

A if water shortagesare 30 to 50 percent of total water demand, for each additional one percent of
water need that is not met, there is a corresponding 0.75 percent reduction in output; and

A if water shortagesare greate than 50 percent of total water demand, for each additional one
percent of water need that is not met, there is a corresponding 1.0 percent (i.e., a proportional
reduction).

In some cases, elasticities are adjusted depending upon conditions spedcifgiven water user
group.

Once output responses to water shortages were estimatiectimpacts to total sales,
employment, regional income and business taxes were derived using regional level economic multipliers
estimating using I0/SAM models. Tloerfula for a given IMPLAN sector is:

D:=Q:* S*E* RFD* DM, L1, 1)
where:
D.; = direct economic impact to sectoin periodt
Qi = total sales for sectdrin periodt in an affected county
RFD = ratio of final demad to total sales for sectdrfor a given region
Si = water shortage as percentage of total water use in petiod
Eq = elasticity of output and water use
DM, 77 direct output multiplier coefficients for labor (L), income (l) and taXgd$dr sectoi.
Secondary impacts were derived using the same formula used to estimate direct impacts;

however, indirect multiplier coefficients atessed.Methods and assumptions specific to each water use
sector are discussed Sections 1.1.2 through1L4.

* Elasticities are based on one of the few empirical studies that analyze potential relationships between economiaralitpater

shortages in the United States. The study, conducted in California, showed that a significant number of industries would suff

reduced output during water shortages. Using a survey based approach researchers posed two scenarios to diffieteesind

the first scenario, they asked how a 15 percent cutback in water supply lasting one year would affect operations. Imthe seco

scenario, they asked how a 30 percent reduction lasting one year would affect plant operations. In the caspetaritShortage,

reported output elasticities ranged from 0.00 to 0.76 with an average value of 0.25. For a 30 percent shortage, elasimpites

FNBY nonn G2 modod AGK F @SN IS 2F nodnt d C2 Q6 ddlBimaBNier y F2NY I GA 2y =
Shortageg, { LISOG NXzy 902y2YA04az: LYyO® b2@3SYOGSNE mMbpmD

C-13



General Assumptions and Clarification of the Methodology

As with any attempt to measure and quantify human activities at a societal level, assumptions

are necessary and every model has limitations. Assumptions are needed to maintain a levedrafity
and simplicity such that models can be applied on several geographic levels and across different economic
sectors. In terms of the general approach used here several clarifications and cautions are warranted:

1.

Shortagessreported by regional @nning groups are the starting point for socioeconomic
analyses.

Estimated impacts are point estimates for years in wisicbrtagesare reported (i.e., 2010,

HAHNS HANoNX HANAX Hapn FYR HncnO®d¢KSe FNB AYRSLISY
particular year and water shortages are assumed to be temporary events resulting from severe

drought conditions combined with infrastructure limitations. In other words, growth occurs and

future shocks are imposed on an economy atyg@r intervals and redtant impacts are

measured. Given, that reported figures are not cumulative in nature, it is inappropriate to sum

impacts over the entire planning horizon. Doing so, would imply that the analysis predicts that

drought of record conditions will occur evetlgn years in the future, which is not the case.

Similarly, authors of this report recognize that in many commung#festagesare driven by

population growth, and in the future total population will exceed the amount of water available

due to infrastructire limitations, regardless of whether or not there is a drought. This implies

that infrastructure limitations would constrain economic growth. However, sgit@tagesas

defined by planning rules are based upon water supply and demand under the assnmptio

drought of record conditions, it improper to conduct economic analysis that focuses on growth

related impacts over the planning horizon. Figures generated from such an analysis would

presume a 56ear drought of record, which is unrealistic. Estimgtiost economic activity

related to constraints on population and commercial growth due to lack of water would require
RSOSt2LIAY3 41 GSNJ adzllLJt @ FyR RSYFYR FT2NBOFada dzyRS
conditions.

While useful for planning pugses, this studys not a benefitcost analysisBenefit cost analysis
isatool widely used to evaluate the economic feasibility of specific policies or projects as
opposed to estimating economic impactsabfortages Nevertheless, one could include some
impacts measured in this study as part dienefit cost studyif done so properly. Since this is not
abenefit cost analysjduture impacts are not weighted differently. In other words, estimates are
not discounted. If used as a measuresabnomicbenefts, oneshould incorporate a measure of
uncertaintyinto the analysis. In this type of analysis, a typical method of discounting future
values is to assign probabilities of the drought of record recurring again in a given year, and
weight monetary impactaccordingly. This analysis assumes a probability of one.

IO multipliers measure the strength of backward linkages to supporting industries (i.e., those

who sell inputs to an affected sector). However, multipliers say nothing about forward linkages

conssting of businesses that purchase goods from an affected sector for further processing. For

example, ranchers in many areas sell most of their animals to local meat packers who process

animals into a form that consumers ultimately see in grocery storegestdurants. Multipliers

do not capture forward linkages to meat packers, and since meat packers sell livestock purchased

FNRY NI}IyOKSNEBE lFa aFAylFf alfSazé Ydz GALX ASNBR F2NJ i
' NB3IA2yQa S Oehyosed grabiousl izsobe dases closely linked sectors were

moved from o water use category to another.

Cautions regarding interpretations of direct and secondary impacts are warranted. IO/SAM
Ydzft GALX ASNR [|-pidportidn pioBuktior2fyfd (EATAAYESSIRE @ KA OK o6 aA ok fte
input use- including labor moves in lockstep fashion with changes in levels of output. In a
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scenario where output (i.e., sales) declines, losses in the immediate sector or supporting sectors
could be much less than @dicted by an IO/SAM model for several reasons. For one, businesses
will likely expect to continue operating so they might maintain spending on inputs for future use;
or they may be under contractual obligations to purchase inputs for an extended period
regardless of external conditions. Also, employers may nebfaworkers given that

experienced labor is sometimes scarce and skilled personnel may not be readily available when
water shortages subside. Lastly people who lose jobs might find other empidymthe region.

As a result, direct losses for employment and secondary losses in sales and employment should
be considered an upper bound. Similarly, sipogjected population losseare based on reduced
employment in the region, they should be congigld an upper bound as well.

IO models are static. Models and resultant multipliers are based upon the structure of the U.S.
and regional economies in 2006. In contrast, water shortages are projected to occur well into the
future. Thus, the analysis agaes that the general structure of the economy remains the same
over the planning horizon, and the farther out into the future we go, this assumption becomes
less reliable.

Impacts are annual estimates. If one were to assume that conditions persistatbferthan one
year, figures should be adjusted to reflect the extended duration. The drought of record in most
regions of Texas lasted several years.

Monetary figures are reported in constant year 2006 dollars.
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1.1.2 Impacts to Agriculture

Irrigated Crop Production

The first step in estimating impacts to irrigation required calculating gross sales for IMPLAN crop
sectors. Default IMPLAN data do not distinguish irrigated production froatedid production. Once
gross sales were known othefasistics such as employment and income were derived using IMPLAN
direct multiplier coefficients. Gross sales for a given crop are based on two data sources:

1) countylevel statistics collected and maintained by the TWDBRemuin Services Agency
(FSAincluding the number of irrigated acres by crop type and water application per acre,
and

2) regionallevel data published by the Texas Agricultural Statistics Service (TASS) including
prices received for crops (marketing year averages), crop yields apagcreages.

Crop categories used by the TWDB differ from those used in IMPLAN datasets. To maintain
consistency, sales and other statistics are reported using IMPLAN crop classification.shalble the
TWDB crops included in corresponding IMPLANbsg@ndTable2 summarizes acreage and estimated
annual water usdor each crop classification (fiwgar averagdérom 2003-2007). Tabl& displays
average (2002007)gross revenues per acfer IMPLAN crop categories.

Table 1: Crop Classificatiottsed in TWDB Water Use Survey and Corresponding IMPLAN Crop Sectors Applied in Socioec

Impact Analysis
IMPLAN Category TWDB Category
Oilseed Soybeans and other oil crops
Grairs Grain sorghum, corn, wheat and other grain crops
Vegetable ananelons Vegetables and potatoes
Treenuts Pecans
Fruits Citrus, vineyard and other orchard
Cotton Cotton
Sugarcane ansugarbeets Sugarcane and sugar beets
All othercrops Forage cropgpeanuts, alffa, hay and pasture, rice aradl other crops

C-16




Table 2: Summary of Irrigated Crop Acreage and Water Demand for Region O (Averag@ @003

Acres Distribution of Wateruse Distribution ofwater
Sector (1000s) acres (1000s of AF) use
Oilseed 24 1% 31 1%
Grairs 1,092 37% 1,453 41%
Vegetable ananelons 41 1% 44 1%
Treenuts 3 >1% 5 >1%
Fruits 1 >1% 1 >1%
Cotton 1,512 52% 1,613 46%
Sugarcane ansugarbeets 0 0 0 0
All other crops 243 8% 380 11%
Total 2,916 100% 3,527 100%

Source: Water demand figures are-ayBar aveage (200 nnT 0 2F GKS ¢25. Q& | yydzZ £ LNNR3AIG
crop acreage are based upon annual survey data collected by the TWDB and the Farm Service Agency. Values do not igelodevatee.
use for the TWDB categorS & Of F aaAFASR o0& G(KS CI Ny {SNWAOSa ! 3Syo0e

Table 3: Average Gross Sales Revenues per Acre for Irrigated Crops in Region-Q0@DP3

IMPLAN Sector Gross revenues per acre  Crops Included in Estintes

. Based on fivgrear (20032007) average weighted by acreage for
Oilseeds $230 GANNAIF SR 2280S8Fyaé FyR &ANNRI

Based on fivgrear (20032007) average weighted by acreage for
Grairs $290 GANNRAIIGSR ANIAY &A2BANKMNKIE GERNJ
GANNARIIFGSR W2GKSNR 3INFAYy ONRLA

Based on fivgrear (20032007) average weighted by acreage for
Vegetable ananelons $6,180 GANNR Il GSR akKlFff26tF dgRNRSB SLIGORS
LR2iFG25Sa¢ FYR GANNAIFGSR YSt 2y

Based on fivgrear (20032007) average weighted by acreage for
Treenuts $3,420 GANNARIFGSR LISOFyadé

Based on fivgrear (20032007) average weighted by acreage for
Fruits $7,720 G A NNR I el SORA NNAINHEBS R FAy Sek NRaé
2 NOKI NR®E

Based on fivgrear (20032007) average weighted by acreage for

Cotton $450 GANNR I GSR O2dG2Yy dé

Source: Based on data from the Texas Agricultural Statistics Service, Texas Water Development Board, and Texas A&M Univers
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An important consideration when @stating impacts to irrigation was determining which crops
are affected by water shortages. One approach is theated rationing model, which assumes that
farmers respond to water supply cutbacks by fallowing the lowest value crops in the region dirtstean
highest valued crops last until the amount of water saved equals the shott&ge.example, if farmer A
grows vegetables (higher value) and farmer B grows wheat (lower value) and they both face a
proportionate cutback in irrigation water, then faenB will sell water to farmer A. Farmer B will fallow
her irrigated acreage before farmer A fallows anything. Of course, this assumes that farmers can and do
transfer enough water to allow this to happen. A different approach involves constructingléseh
profit maximization models that conform to wideccepted economic theory that farmers make
decisions based on marginal net returns. Such models have good predictive capability, but data
requirements and complexity are high. Given that a detailedyesimfor each region would require a
substantialamount of farmlevel data and analysis, the following investigation assumes that projected
shortages are distributed equally across predominant crops in the region. Predominant in this case are
crops that conprise at least one percent of total acreage in the region.

The following steps outline the overall process used to estimate direct impacts to irrigated
agriculture:

1. Distribute shortages across predominant crop types in the redigain shortagesvere
distributed equally across crop sectors that constitute one percent or more of irrigated acreage.

2. Estimate associated reductions in output for affected crop sed@utput reductions are based
on elasticities discussgateviouslyand on estimated vaks per acre for different crops. Values
per acre stem from the same data used to estimate output for the yea6 pa8eline. Using
multipliers, we then generate estimates of forgone income, jobs, and tax revenues based on
reductions in gross sales anddirdemand.

Livestock

Onlya small percent offrosssales fronranching and other livestock producease in the form of
exports or final saledvost are in the form of intermediate salés meat paclkers, which produces about
$16 billionin final sals (purchases by end users or exports out of the region) indicating that the meat
packing sector is the final link in the livestock indusBinice so much livestock passes through the meat
packing sector; and because it employs so many peage;onsideiit part of the livestock water use
category.

The approach used for the livestock sector is basically the same as that usedf@roduction.
As is the case with crops, livestazegorzationsused by the TWDB differ frothose used in IMPLAN
datases, and TWDB groupings were assigned to a given IMPLAN sector (Talllejve:

1) Distribute projected wateshortagesequally among predominant livestock sectors and

estimate lostoutput: As is the case with irrigation, shortages are assumed tatadfdivestock

ASOU2NAR Sljdzr tfteT K26SOSNE (gidh itsmall Sizewaier 2 F &2 G KSNE
shortagesvere small relative to total demands, we assume that producers would haul in water

by truck to fill stock tanks. The cost per a¢oet ($24,000) is based on 2008 rates charged by

®The rationing model was initially proposed by researchers at the University of California at Berkeley, and was thenforagsfed
in a study conducted by the U.S. Environitaéfrotection Agency that evaluated how proposed water supply cutbacks
recommended to protect water quality in the Bay/Delta complex in California would affect farmers in the Central Valley. See,
BATOSNNI YS 5603 | 2 gEdodomiz Impadist WateRQualitlzRégdlatichgin thedSandFrancisco Bay ankl Dedt
Western Consortium for Public Health. May 1993.
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various water haulers in Texas, and assumes that the average truck load is 6,500 gallons at a
hauling distance of 60 miles.

3) Estimate reduced output in forward processors for livestock sed&eductios in output for
livestock sectors are assumed to have a proportional impact on forward processors in the region
such as meat packers. In other words, if the cows were gone,-paking plants or fluid milk
manufacturers) would likely have little to prog® This is not an unreasonable premise. Since the
1950s, there has been a major trend towards specialized cattle feedlots, which in turn has
decentralized cattle purchasing from livestock terminal markets to direct sales between
producers and slaughterhses. Today, the meat packing industry often operates large
processing facilities near high concentrations of feedlots to increase capacity utili2atsoa.

result, packers are heavily dependent upon nearby feedlots. For example, a recent study by the
USIA shows that on average meat packers obtain 64 percent of cattle from within 75 miles of
their plant, 82 percent from within 150 miles and 92 percent from within 250 niles.

Table 4: Description of Livestock Sectors
IMPLAN Category TWDB Category
Cdtle ranching and farming Cattle, cow calf, feedlots and dairies
Poultry and egg production Poultry production.
Other livestock Livestock other than cattle and poultry (i.e., horses, goats, sheep, hogs )
Milk manufacturing Fluid milk manufacturing, clese manufacturing, ice cream manufacturing etc.
Meat packing Meat processing present in the region from slaughter to final processing

®C § NNB A Mhalysis?ofithe MeatiProcessing Industry in the United States / £ SY a2y | yABSNEAGE 9EGSyarazy 90
ER211, Janua 2003.

2 | NRZ{ dz09IONB 2F wSadzZ Ga FNBY ! {51024 hqg $H KZYD ¥ 22 LISNY & 3 yWENIOEN By a{i R4
Extension Facts W562.
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1.1.3 Impacts to Municipal Water User Groups
Disaggregation of Municipal Water Demands

Estimatinghe economic imjacts for the municipalvater user group$s complicated foa
number ofreasons. For one, municipal use compsiggange of consumers including commercial
businesses, institutionsuch aschools and government and households. However, repontatr
shortagesare notdistributed among differenmunicipal water userdn other words, how muchfa
municipal need is commerciahd how much is residentiéiomesticy

The amount of commercial water use as a percentage of total municipal demand was estimated
oFaSR 2y aD95¢ O2SFFAOASYyGa o3rff2ya LIBdNax&iple) 2&SS
if year 2006baseline data for a given economic sector (eagiusement and recreation services) shows
employment at 30 jobs and the GED coefficien200, then average daily water use by that sector is (30 x
200 = 6,000 gallongy 6.7 acrefeet per year Water not attributed to commercial use is considered
domestic, which includes single and miiétmily residential consumption, institutional useschall use
RSaA3dyl (SR (KaBasieEon day anadlysispmmerciawater use isabout 5 to 35 percent of
municipal demand. Less populated rural counties occupy the lower end of the spectrum, while larger
metropolitan counties are at the higher end.

After determining the distribution of domestic versus commercial water use, we developed
methods for estimating impacts to the two groups.

Domestic WatelUses

Input output models are noivell suited for measuring impacts of shortages for domestitewa
uses, which make up the majority of the municipal water use category. To estimate impacts associated
with domestic water uses, municipal water demand ahdrtagesare subdivided into residential, and
commercial and institutional use. Shortages asdediavith residential water uses are valued by
estimating proxy demand functions for different water user groups allowing us to estimate the marginal
value of water, which would vary depending upon the level of water shortages. The more severe the
water shatage, the more costly it becomes. For instance, a 2-&moé shortage for a group of
households that use 10 acfeet per year would not be as severe as a shortage that amounted to 8 acre
feet. In the case of a 2 acfeot shortage, households would prably have to eliminate some or all
outdoor water use, which could have implicit and explicit economic costs including losses to the
horticultural and landscaping industry. In the case of an 8-fmweshortage, people would have to forgo
all outdoor wateruse and most indoor water consumption. Economic impacts would be much higher in
the latter case because people, and would be forced to find emergency alternatives assuming alternatives
were available.

8 Sources for GED coefficients include: Gleick, P.H., Haasz, D.,-Betlges., Srinivasan, Wolff, G. Cushing, K.K.,
and Mann, A. Waste Not, Want NotThe Potential for Urban Water Conservation in CalifotiRacific Institute.
November 2003. U.S. Bureau of the Census. 1982 Census of Manufacturers: Water Use in Manufacturing. USGPO,

Washingtyy 5 ®/ @ .8 &rmy Engireef Ingtitute for Water Resources, IWR Repgi688 C2NIi . St @2 A N&

See also, Joseph, E. S., 198]icipal and Industrial Water Demands of the Western United Statesrnal of the
Water Resources Planning and Maement Division, Proceedings of the American Society of Civil Engineers, v. 108,

LIS |

+ !

no. WR2, p. 204 mc @ {8S faz2x .l dz¥lyys 5 o E@mddfonofaMaterCohZervitidn WS | Yy R {

for Municipal and Industrial Water Supgl¢ | & Cdpps bf EMieers, Institute for Water Resources, Contract no.
82-C1.
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To estimate the value of domestic water uses, TV8RE developed marginal loss functions
based on constant elasticity demand curves. This is a standard andstatlished method used by
economists to value resources such as water that have an explicit monetary cost.

A constant price elasticity of deandis estimatedusinga standard equation:

w=k" P
where:
A wis equal teaveragemonthly residential water uséor a given water user group

A

Price elasticities-0.30 for indoor water use and.50 for outdoor use) are based on a study by

measured in thousands of gallons;
k is a constant intercept;
cis the average cost of water per 1,000 gallons; and

8 thedrice elasticity of demand.

Bell et af’ that surveyed 1,400 water utilities in Texas that serve at least 1,000 people to estimate

demand elasticity for several variables including priceome, weather etc.Costs of water and average
use per month per householare based on data from the Texas Municipal League's annual water and

wastewater rate surveysspecifically average monthly household expenditures on water and wastewater

in different communities across the state. After examining variance in costs and usage, three different

categories of water user groups based on population (population less than 5,000, cities with populations

ranging from 5,000 to 99,999 and cities with populati@xceeding 100,000) were selected to serve as

proxy values for municipal water groups that meet the criteria (T&plé

Table 5: Water Use and Costs Parameters Used to Estimate Water Demand Functions

(average monthly costs per acti@ot for deliveredwater and average monthly use per household)

. . Total Avg. Monthly Use
Community Population Water Wastewater Monthly Cost (gallons)

Less than or equal to 5,000 $1,335 $1,228 $2,563 6,204

5,000 to 100,000 $1,047 $1,162 $2,209 7,950

Great than or equald 100,000 $718 $457 $1,190 8,409

Source: Based on annual water and wastewater rate surveys published by the Texas Municipal League.

° Stfs 50wd CohRuniy Nater DamAr inWexas@s asCentury is Torhbedw S & S NDK 02y i NI O

Texas Water Development Board. May 2006.

1%|deally,one would want to estimate demand functions for each individual utility in the state. However, this would require an

NB LJ2 NJi

enormous amount of time and resources. For planning purposes, we believe the values generated from aggregate data are more

than sufficien.

C-21

LJN.



As an example, Table 6 shows the economic impact perfaotedf domestic wateshortages
for municipal water usegroups with population exceeding 100,000 people. There are several important
assumptions incorporated in the calculations:

1) Reported values are net dhe variable costs of treatment and distribution such as
expenses fochemicals and electricity sinesing less water involves some savings to
consumers and utilities alike; and for outdoor uses we do not include any value for
wastewater.

HO hdzi R2 2814 & §RG X ly 2ébuldde élidingtetiagf@eindoor water
consumption was affectedvhichis logical because most water utilities in Texas have
drought contingency plans that generally specify curtailment or elimination of outdoor
water use during drought.Determining how much water is used for outdoor purposes
is based on several secondarystes. The first is a major study sponsored by the
American Water Works Association, which surveyed cities in states including Colorado,
Oregon, Washington, California, Florida and Ariz@raaverage across all cities

surveyed 58 percent dfingle familyresidential water use was for outdoor activities. In
cities with climates comparable to large metropolitan areas of Texas, the average was
40 percent®® Earlier findings of the U.S. Water Resources Council showed a national
average of 33 percent. Similarthe United States Environmental Protection Agency
(USEPA) estimated that landscape watering accounts for 32 percent of total residential
and commercial water use on annual basis.study conducted for the California Urban
Water Agencies (CUWA) calculatacerage annual values ranging from 25 to 35
percent!* Unfortunately, there does not appear to be any comprehensive research that
has estimated nofagricultural outdoor water use in Texas. As an approximation, an
average annualalue of 30 percent based dhe above references was selected to

serve as a rough estimate in this study.

|n Texas, state law requires retail and wholesale water providers to prepare and submit plans to the Texas Commission on
Environmental Quality (TCEQ). Plans must specify demand management measures for use during drought including curtailment of
ayBpmaSyidrl glessehtluskstischde ébut bre nbt limited to, landscape irrigation and water for swimming pools or
fountains. For further information see the Texas Environmental Quality €28l 20.

?See, Mayer, P.W., DeOreo, W.B., Ofitha ®= YA STSNE W&/ &3 51 A Residedtidl EndDied Wt S6a1 A 5 0.
Research sponsored by the American Water Works Association and completed by Aquacraft, Inc. and Planning and Management
Consultants, Ltd. (PMCL@CDM).

3U.S. Bvironmental Protection Agencyt./ f S+ y SNJ 2 | (1 SNJI b NERA{RR[fOrt Mo 28¢RDBORAIADIil X129F.

Y i ryyAy3a FyR al yl 3 Sevdugtiig Urban/Watkt QbrisefatidrEProgranisdA Péocedures Maaual t NB LI NB R
for the CalifornidUrban Water Agencies. February 1992.
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Table 6: Economic Losses Associated with Domestic Water Shortages in Communities with Populations Exce
100,000 people

Water shortages as a

percentage of total No. o_f gallons N Of. gallons Economic loss Economic loss
monthly household Leonl]:ér;:g%per d remgmlng Per person (per acrefoot) (per gallon)
demands perday perday

1% 278 93 $748 $0.00005

5% 266 89 $812 $0.0002

10% 252 84 $900 $0.0005

15% 238 79 $999 $0.0008

20% 224 75 $1,110 $0.0012

25% 210 70 $1,235 $0.0015
30% 196 65 $1,699 $0.0020

35% 182 61 $3,825 $0.0085

40% 168 56 $4,181 $0.0096

45% 154 51 $4,603 $0.011

50% 140 47 $5,109 $0.012

55% 126 42 $5,727 $0.014

60% 112 37 $6,500 $0.017

65% 98 33 $7,493 $0.02

70% 84 28 $8,818 $0.02

75% 70 23 $10,672 $0.03

80% 56 19 $13,454 $0.04

85% 42 14 $18,091 ($24,000)  $0.05 ($0.07)
90% 28 9 $27,363 ($24,000)  $0.08 ($0.07)
95% 14 5 $55,182 ($24,000)  $0.17 ($0.07)
99% 3 0.9 $277,728 ($24,000)  $0.85 ($0.07)
99.9% 1 0.5 $2,781,377($24,000)  $8.53 ($0.07)
100% 0 0 Infinite  ($24,000)  Infinite ($0.07)

2The first 30 percent of shortages are assumed to be restrictions of outdoor weeéeminen shortages reach
30 percent of total demands all outdoor water uses would be restricted. Shortages greater than 30 percent
include indoor use

® As shortages approach 100 percent the value approaches infinity assuming there are not alternatives
available; however, we assume that communities would begin to have water delivered by tanker truck at an
estimated cost of $24,000 per acfeot when shortages breached 80 percent.

*Source: Texas Water Development Board, Water Resources Planning Division
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3) As shortages appraha 100 percent values become immerasa theoretically infinite
at 100 percent because at that point death would result, and willingness to pay for
water is immeasurable. Thuss ahortages approach 80 percent of monthly
consumpton, we assume thahouseholds and nomater intensive commercial
businesses (those that use water only for drinking and sanitation would have water
delivered by tanker truck or commercial water delivery comparBased omeports

from water companies tlhoughout the state, we estimate that the cost of trucking in
water is around $21,000 t$27,000 per acrdoot assuming a hauling distance of
between 20 to 60 milesThis is not an unreasonable assumption. The practice was
widespread during the 1950s drougdnd recently during droughts in this decade. For
example, in 2000 at the heels of three consecutive drought years Elextsaall town

in North Texaswas down to its last 45 days worth of reservoir water when rain
replenished the lake, and the city wable to refurbish old wells to provide
supplemental groundwater. At the time, residents were forced to limit water use to
1,000 gallons per person per montless than half of what most people usand many
were having water delivered to their homes pgivate contractors: In 2003 citizens of
Ballinger, Texas, were also faced with a dwindling water supply due to prolonged
drought. After three years of drought, Lake Ballinger, which supplies water to more than
4,300 residents in Ballinger and to 600idests in nearby Rowena, was almost dry.
Each day, people lined up to get water from a well in nearby City Park. Trucks hauling
trailers outfitted with large plastic and metal tanks hauled water to and from City Park
to Ballinger'®

Commercial Businesses

Effects of water shortages on commercial sectors were estimated in a fashion similar to other
business sectors meaning that water shortages would affect the ability of these businesses to operate.
CKAA A& LI NIAOdz I NI & ( Nibzéctors thatdquirglarge Snalinks yfiwétef Gk @S¢ 02 Y Y ¢
addition to potable and sanitary water) to provide their services. These include:

carwashes,

laundry and cleaning facilities,

sports and recreation clubs and facilities including race tracks,
amusemaet and recreation services,

hospitals and medical facilities,

hotels and lodging places, and

eating and drinking establishments.

v DD D D>

A key assumption is that commercial operations would not be affected until water shortages
were at least 50 percent of totahunicipal demand. In other words, we assume that residential water
consumers would reduce water use including all 1essential uses before businesses were affected.

An example will illustrate the breakdown of municipal wadbprtagesand the overall pproach
to estimating impacts of municipahortages Assume City A experiences an unexpected shortage of 50
acrefeet per year when their demands are 200 afeet per year. Thus, shortages are only 25 percent of
total municipal use and residents of CRycould eliminateshortagedyy restricting landscape irrigation.
City B, on thether hand, has a deficit of 150 aefeet in 2020 and a projected demand of 200 afwet.

118 ¢ S Tap MThteaténs to Run Dry in Texas Town Wdzf @ MMX Hnan® /bbb /6fS bSsa bSis2N] @

1 342 OA I (iBlfnger StiuabieX to Einish Pipeline before Lake DribgUp al @ MdS HAno ®
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Thus, total shortages are 75 percent of total demand. Emergency outdoor and soote gahservation
measures could eliminate 50 aefeet of projectedshortagesyet 50 acrdeet would still remain. To
StAYAYLl GS¢ (K Sfeehdmtéerimeysive/cBmnpercial buSiléBses would have to curtail
operations or shut down completely.

Three other areaswere considered when analyzing municipal water shortages: 1) lost revenues
to water utilities 2) losses to the horticultural and landscaping industries stemming for reduction in water
available for landscape irrigatipand 3) lost revenes and related economic impacts associated with
reduced water related recreation.

Water Utility Revenues

Estimating lost water utility revenues was straightforward. We relied on annual data from the
dWater and Wastewater Rate Sunéey LJdzo f A aIKb§ Re TexayMahidipal League to calculate an
average value per acifeot for water and sewer. For water revenues, averegfail rates multiplied by
total water shortagesserved as a proxy. For lost wastewater, tathbrtageswvere adjusted for return
flow factor of 0.60 and multiplied by average sewer rates for the reg@tortageNBE LI2 NI SR -+ a a O2 dzy (i &
20KSNE 6SNB SEOf dZRSR dzy RSNJ (1 KS LIN&pptey wabeh Bes. Ini K G (G KS& S
addition, 15 percent of water demand astiortagesare consideredno® A f £ SR 2 NJ adzy | OO02dzy il of
that comprises things sudsleakages and water for municipal government functions (e.g., fire
RSLI NILYSyGaoo [2aG GFE NBOSALIIA NB o6FasSR 2y Odz2NNBy
G giéh the state collects from utilities located in most incorporated cities or towns in Té/ado not
include lost water utility revenues when aggregating impacts of municipal water shortages to regional and
state levels to prevent double counting.

Horticultural and Landscaping Industry

¢KS K2NIAOdz (1dzNF £ FyR fFyRaOFLIAY3I AYRdAAGNRI | faz
businesses that produce, distribute and provide services associated with ornamental plants, landscape
and garden suppl&and equipment. Horticultural industries often face big losses during drought. For
example, the recent drought in the Southeast affecting the Carolinas and Georgia horticultural and
landscaping businesses had a harsh year. Plant sales were down, plaalitynorcreased, and watering
costs increased. Many businesses were forced to close locations, lay off employees, and even file for
bankruptcy. University of Georgia economists put statewide losses for the industry at around $3.2 billion
during the 3yeardrought that ended in 2008.Municipal restrictions on outdoor watering play a
significant role. During drought, water restrictions coupled with persistent heat lpgyehological effect
on homeowners that reduces demands for landscaping products awitesr Simply put, people were
afraid to spend any money arew plarts and landcaping.

In Texas, there do not appear to be readily available studies that analyze the economic effects of
water shortages on the industry. Howevagthors of this report bkeve negative impacts do and would
result in restricting landscape irrigation to municipal water consumers. The difficulty in measuring them is
two-fold. First, as noted above, data and research for these types of impacts that focus on Texas are
limited; and second, economic data provided by IMPLAN do not disaggregate different sectors of the
green industry to a level that would allow for meaningful and defensible andfysis.

u»
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'8 Economic impact analyses prepared by the TWDB for 2006 regional water plans did include estimates for the horticultural

industry. However, year 2000 dmrior IMPLAN data were disaggregated to a finer level. In the current dataset (2006), the sector
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Recreational Impacts

Recreational businessaxften suffer when water levels arftbws in rivers, springs and reservoirs

fall significantly during droughDuring droughd, many boat dockand lake beacheare forced to close,
leading to big losses for lakeside business owners and local commuGitiesnunities adjacent to

popular river and stream destinations such as Comal Springs and the Guadalupe River also see their
business plummet when springs and rivers dryAilthough there are many examples of businesses that

have suffered due to drought, dollar figures for drougblated Izsses to the recreation and tourism
industry are not readily availahland very difficult to measure without extensive local surveys. Thus,

while they are important, economic impacts are not measured in this study.

Table7 summarizes impacts of municipghter shortages at differing levels of magnitude, and

the shows ranges of economic costs or losses perfaoteof shortage for each level.

Table 7: Impacts of Municipal Water Shortages at Different Magnitudes of Shortages

Water shortages as percenf total
municipal demands

Impacts

Economic costs per acre
foot*

0-30%

Lost water utility revenues
Restricted landscape irrigation and ron
essential water uses

$730- $2,040

30-50%

Lost water utility revenues

Elimination of landscape irrigation and
non-essential water uses

Rationing of indoor use

$2,040- $10,970

>50%

Lost water utility revenues

Elimination of landscape irrigation and
non-essential water uses

Rationing of indoor use

Restriction or elimination of commercia|
water use

Importingwater by tanker truck

$10,970¢ $201,690

*Figures are rounded

* Source: Texas Water Development Board, Water Resources Planning Division.
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1.1. 4 Industrial Water User Groups

Manufacturing

Impacts to manufacturing were estimated bistlibuting water shortages among industrial
sectors at the county leveFor example, if a planning group estimates that during a drought of record
water supplies in County A would only meet 50 percent of total annual demands for manufactures in the
county, we reduceautput for each sector b$0 percent. Since projected manufacturing demands are
based on TWDB Water Uses Survey data for each county, wanohigieIMPLANsectors r@resented in
the TWBD surveglatabase.Some sectors in IMPLAN databases are not patteoffWDB database given
that they use relatively small amounts of watgsrimarily for onsite sanitation and potablpurposes To
maintain consistency between IMPLAN and TWDB databases, Standard Industrial Classification (SIC) codes
both databases wereross referenced inountywith shortages Nonmatches were excluded when
calculating direct impacts.

Mining

The process of mining is very similar to that of manufacturing. We assume that within a given
county, shortages would apply equally to relevamining sectors, and IMPLAN sectors are cross
referenced with TWDB data to ensure consistency.

In Texaspil and gas and sand and gravel (aggregates) operations are the primary mining
industries that relyheavilyon large volumes of water. For sand anmdwgl, estimated output reductions
are straightforward; however, oil and gas is more complicated for a number of reddiPkANJoes not
necessarily report the physical extraction of minerals by geographic local, but rather the sales revenues
reported bya particular corporation.

For example, at the state level revenues for IMPIsAdtor 19 (oil and gas extractioagd sector
27 (drilling oil and gas wells) totals $257 billion. Of this, nearly $85 billion is attributed to Harris County.
However, only aery small fraction (less than one percent) of actual production takes place in the county.
To measure actual potential losses in well head capacity due to water shortages, we relied on county level
production data from the Texas Railroad Commission (AR€Caverage wethead market prices for crude
and gas to estimate lost revenues in a given couaifier which, we used to IMPLAN ratios to estimate
resultant losses in income and employment.

Other considerations with respect to mining include:

1) Petoleum and gas extraction industry only uses water in significant amounts for secondary
recovery. Known in the industry as enhanced or water flood extraction, secondary recovery
involves pumping water down injection wells to increase underground pressereltly pushing

oil or gas into other wells. IMPLAN output numbers do not distinguish between secondary and
non-secondary recovery. To account for the discrepancy, colavigl TRC data that show the
proportion of barrels produced using secondary methodsengsed to adjust IMPLAN data to
reflect only the portion of sales attributed to secondary recovery.

2) A substantial portion of output from mining operations goes directly to businesses that are
classified as manufacturing in our schermhus, multiplies measuring backward linkages for a
given manufacturer might include impacts to a supplying mining operation. Care was taken not
to double count in such situations if both a mining operation and a manufacturer were reported
as having water shortages.
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Seam-electric

At minimum without adequate cooling water, power plants canrsatfelyoperate.As water
availability falls below projected demands, water levels in lakes and rivers that providegcoalter
would also declineLow water levels could afferaw water intakes and outfalls &lectrical generating
unitsin several ways. For one, power plants are regulated by thermal emission guidelines that specify the
maximum amount of heat that can go back into a river or lake via discharged cooling batevater
levels could result in perm@ompliance issues due to reduced dilution and dispersion of heat and
subsequent impacts oaquatic biota near outfalls.However the primary concern would be a loss of
head (i.e., pressure) over intake structureativould decrease flows through intake tunnels. Tauld
affect safety related pumps, increase operating costs and/or result in sustainedistwis.Assuming
plants did shutdown, they would not be able to generate electricity.

Among all water use cag@ries stearrelectric is unique and cautions areededwhen applying
methods used in this study. Measured changes to an economy usingonfuit models stem directly
from changes in sales reveraién the case of water shortages, one assumes that baseggewill suffer
lost output if process water is in short supply. For power generation facilities this is true as well. However,
the electric services sector in IMPLAN represents a corporate entity that may own and operate several
electrical generating utg in a given region. If onenit became inoperable due to water shortages, plants
in other areas or generation facilities that do not rely heawitywater, such agjas powered turbines
might be able to compensate for lost generating capacity. Utildamsdd also offset lost production via
purchases on the spot mark&tThus,depending upon the severity of the shortages and conditions at a
given electrical generating unit, energy supplies for local and regional communities could be maintained.
But in gaeral, without enough cooling water, utilities would have to throttle back plant operations,
forcing them to buyor generatemore costly power to meetustomer demands

Measuring impactso end userf electricityis not part of this study as it wouléquire
extensive local and regional level analysis of energy production and demanahiiitain consistency
with other water user groups, impacts of steastectric water shortages are measured in terms of lost
revenues (and hence income) and jobs assodiatigh shutting down electrical generating units.

1.2 Social Impacts of Water Shortages

As the name implies, the effects of water shortages can be social or economic. Distinctions
between the two are both semantic and analytical in natgmaore so aalytic in the sense that social
impacts are harder to quantify. Nevertheless, social effects associated with drought and water shortages
are closely tied to economic impacts. For example, they might include:

A demographic effects such as changes in patioih,

A disruptions in institutional settings including activity in schools and government,

19 Section 316 (b) of the Clean Water Act requires that thermal wastewater discharges do not harm fish and other
wildlife.

De2RIesE Y2ald dzZiAfAdASa LI NHAOALIGS Ay I NBS AYyGSNBGFGS LR
other utilities or power marketers. Thus, assuming power was available to buy, and assuming that no contractual or

physical limitations were in placich agransmission constraints; utilities could offset lost power that resulted from

waters shortages with pur@ses via the power grid.
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A conflicts between water users such as farmers and urban consumers,

A healthrelated lowflow problems (e.g., crossonnection contamination, diminished sewage
flows, increased pollutant concentrations),

A mental and physical stress (e.g., anxiety, depression, domestic violence),

A public safety issues from forest and range fires and reduced fire fighting capability,

A increased disease caused by wildlife concentrations

A loss of aesthetic and property values, and

A reduced recreational opportunitie¥.

Social impacts measured in this study focus strictly on demographic effects including changes in
population and school enroliment. Methods are based on demographic gifojemodels developed by
the Texas State Data Center and used by the TWDB for state and regional water planning. Basically, the
social impact model uses results from the economic component of the study and assesses how changes in
labor demand would affeanigration patterns in a region. Declines in labor demand as measured using
adjusted IMPLAN data are assumed to affect net economic migration in a given regional water planning
area. Employment losses are adjusted to reflect the notion that some peoplé&dwot relocate but
would seek employment in the region and/or public assistance and wait for conditions to improve.
Changes in school enroliment are simply the proportion of lost population between the ages of 5 and 17.

2.0 Results

Section 2 presentthe results of the analysis at the regional level. Included are baseline
economic data for each water use category, and estimated economic impacts of water shortages for
water user groups with reported deficits. According to #@L1LIano Estacado Regidater Plan during
severe drought irrigation and municipal water user groups would experience water shortages in the
absence of new water management strategies.

2.1  Overview of Regional Economy

The Region O econty generates nearly $19 billion grossstate product forTexag$17.5 in
income and $1.4 in business taxeshd support811,500 jobs (Table 8). Key base industries in the region
are agriculture, manufacturing (much of which is related to agriculture and petroleum) and mining (olil
and gas extraion).”? Each year gricultural sectors generat@boutone billion dollars per year worth of
income for Texas residentsrovide jobs for nearly 25,000 people, and add $54 million in tax revenues to
local and state government accounts. The largest irmigasiectors argrains (primarily sorghum and
corn) andcotton. Key livestock sectoisclude attle ranching and (dairies, feedlots and range cattle), and
associate forward linkages such as meat paakand milk processorsManufacturing and mining
geneiate about $4.2 billion in income and provide nearly 49,500 jobs for the region. Sapéiaey
products,petroleumrefining andnew home constructiomre the manufacturing largest sectors, whili

% Based on information from the website of the National Drought Mitigation Center at the University of Nebraska LincolbleAvaila
online at: http://www.drought.unl.edu/risk/impacts.htmd  { §8 | f & 2 Social inypdrf AsdeEsmabfd Ady t SGdGaz wo 068
International Handbook of Environmental Impact AssessmEs®9.

#Base industries are those that supply markets outside of the region. These industries are crucitbtaltaeonomy and are
called the economic base of a region. Appendix A displays individual economic sectors for each water use category.
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andgasextraction and supporting sectors dominate miniactivities. Municipal sectors generate $11.9
billion worth of income and 232,550 job¥/hile municipal sectors are the largest employer and source of
income many businesses that make up the municipal category such as restaurants and retail stores are
non-basic industries meaning they exist to provide services to people who work would in base industries
such as manufacturing, agriculture and mining. In other words, without base industrieasuch

agriculture, many municipal jobs in the region would nosexi

Table 8: The Llano Estacado Regional Baseline Economy by Water User Group ($millions)

Intermediate Business
Water Use Category  Total Sales Sales Final Sales  Jobs Income Taxes
Irrigation $1,280.27 $82.40 $1,198.12 12,397 $605.34 $14.93
Livesto& $2,954.36 $1,304.28 $1,650.08 12,582 $303.73 $36.74
Manufacturing $8,346.10 $1,352.63 $6,993.47 40,129 $2,314.24 $58.68
Mining $3,222.32 $1,545.80 $1,676.52 8,797 $1,936.48 $165.65
Steamelectric $408.57 $114.94 $293.63 1,032 $283.71 $48.41
Municipal $20,458.19 $5,458.11 $15,000.08 232,546  $11,848.15 $1,091.61
Regional totals $38,573.43 $10,270.07 $28,303.60 311,499 $17,550.27 $1,430.57

* Appendix A displays individual economic sectors for each water use category. Based on data froraghe Tex
Water Development Board, and year 2006 data from the Minnesota IMPLAN Group, Inc.

2.2 Impacts of  Agricultur al Water Shortages
Irrigation

According to the2011 Llano Estacado Region Water Bldaring severe drought most counties in
the region wold experiences shortages of irrigation watBepending on the decadehgrtages range
from 5 to 65 percent of annud#lrigation demands. In total, farmers would be short nearly 1.3 million
acrefeet in 2010, and slightly more th&h3 million in 2060. Shtages of tlesemagnitudeswould reduce
grossstate product by about$370million in 2010 and $,209million in 2060 (Table 9). Job losses could
run as highb,560in 2010 to 5,920in 2060.

Please note the impacts take into accowmut only directlossedor farmers,but includelossego
farm suppliersand other businessiue toreduced spending in the economyn contrast, inpacts do not
consider potential effects on forwangrocessorsLosses of irrigation wateould substantially reduce
supplies of loal feed cropshowever, TWDB staff lack the data and resources needed to measure these
effects accurately® Another important consideration involves the future availabilitdedught resistant
crops in the region. The Monsanto and DuPont companies areloj@xg and markeing drought
resistantcorn; which if adopted by growers in the region, could significantly lower irrigatiater
demandsn region.

2 Although feedlots and ranchers would likely be affected by reduced grain and forage production to some exierfeeddts in
the region import substantial amounts of grain from the Midwest by rail at prices competitive with local suppliedsh8esl, W.
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Table 9: Economic Impacts of Water Shortages for Irrigation Water User Groups ($millions;22610)

Lost income from Lost state and local tax revenues Lost jobs from reduced crop

Decade reduced crop productior? from reduced crop production production

2010 $353.29 $17.26 5,465

2020 $687.56 $35.80 10,158

2030 $895.63 $47.81 13,134

2040 $1,085.94 $57.75 15,631

2050 $1,124.63 $59.92 16,114

2060 $1,101.93 $59.03 15,824

#Changes to Income and business taxes collectively are equivalent to a decrease in gross state product, which is ana
grossdomesticproduct measured at the state rather thamational level Appendix 2 shows results for individual water user|
groups.

Livestock

According to the regional plan, during severe drouigfgstock producers in Castro, Deaf Smith,
Hale, Lamb and Parmeounties wold experience wateshortageghat rangeabout 10 to 8(percent of
annual irrigation demands. Shortages of these magnitudes would reduce gross state product bydabout $
million in 2@0 and 74 million in 2060 (Tablé&0). Job losses could run as hah92 in 20Q t06,117in
2060.

Table 10: Economic Impacts of Water Shortages favestockWater User Groups ($millions, 2012060)

Lost income from Lost state and local tax revenues Lost jobs from reducedivestock
Decade reducedlivestock production® from reducedlivestockproduction  production
2010 $0.00 $0.00 0
2020 $3.68 $0.27 92
2030 $15.46 $1.13 386
2040 $78.30 $7.34 2,303
2050 $236.21 $17.30 5,892
2060 $274.40 $20.10 6,117

#Changes to Income and business taxes collectively are equivalent to a decrease in groseduiateyghich is analogous to
grossdomesticproduct measured at the state rather than national levabpendix 2 shows results for individual water use
groups.
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2.3 Impacts of Municipal Water Shortages

In the absence of water management strategi@afer shortages are projected to occiar
severalmunicipal water user groups. Deficdse anywherdrom 3 to 100 percent of total annual usehe
costs ofdomestic watershortagesange from 3 million in 2010 to $34 million in 2060 (Table1).
Curtalment of commercial business activity woukHuce gossstate product (income plus taxed)y an
estimated$3 millionin 2010 and about & million in 2060.

Table 11: Economic Impacts of Water Shortages for Municipal Water User Groups ($millions2260pD

Lost state and local

Monetary value of Lost income from taxes from reduced  Lost jobs from
domestic water reduced commercial commercial business reduced commercial Lost water
Decade shortages business activity activity business activity utility revenues
2010 $13.48 $2.81 $0.32 81 $16.63
2020 $48.32 $22.91 $2.03 593 $23.28
2030 $107.27 $37.94 $4.36 1,240 $34.13
2040 $111.18 $49.98 $5.69 1,598 $40.61
2050 $125.91 $53.81 $6.26 1,755 $48.98
2060 $134.74 $60.51 $7.18 2,025 $52.19

#Changes to Incomend business taxes collectively are equivalent to a decrease in gross state product, which is analogou
gross domestic product measured at the state rather than national level. Appendix 2 shows results for individual water ug
groups.

2.4 Socia | Impacts of Water Shortages

As discussed previously, estimated social impacts fonwhangesn population and school
enrollment. In 2010estimated population lossdstal 7,160with corresponding reductiogin school
enrollment of1,680students (&ble 12). In 206Q population in the regiorwould decline by30,030people
and school enrollmentvould fallby 7,040students
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Table 2: Social Impacts of Water Shortages (262060)
Year Population Losses Declines in School Enrolliment
2010 7,160 1,680
2020 13,910 3,270
2030 18,670 4,380
2040 24,590 5,770
2050 29,830 7,000
2060 30,030 7,040

2.5 Distribution of Impacts by Major River Basin

Administrative rules require that impacts are presented by both planning region and major river
basin (Table 3). To meet rule requirementsnipacts were allocatedmong river basibased on
distribution of water shortages basins that occupy the planning regiéiarexample if 50 percent of
water shortages in River Basin A and 50 percent occuwer RasirBthen impacts were split equally
among the two basindlable 12 shows the distributions of impacts by major river basin.
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Table 12: Distribution of Economic and Social Impacts by Major River Basin {2080, $millions)

River Basin 2010 2020 2030 2040 2050 2060
Canadian
Lost income* $0 $0 $0 $0 $0 $0
Lost Business Taxes $0 $0 $0 $0 $0 $0
Lost Jobs

Lost Population

Declines in School Enroliment

Red River
Lost income $102.64 $210.54 $278.76 $335.24 $383.69 $391.55
Lost Business Taxes $6.02 $17.94 $26.20 $31.11 $32.81 $34.80
Lost Jobs 1,592 3,134 4,111 5,147 6,011 6,070
Lost Population 1,915 3,770 4,946 6,192 7,233 7,303
Declines in Scho@nrollment 449 886 1,160 1,453 1,697 1,712
Brazos
Lost income $198.62 $420.26 $601.36 $798.73 $959.63 $978.96
Lost Business Taxes $11.65 $35.82 $56.51 $74.13 $82.07 $87.01
Lost Jobs 3,080 6,255 8,869 12,263 15,034 15,176
Lost Population 3,705 7,525 10,670 14,754 18,091 18,260
Declines in School Enrollment 869 1,769 2,503 3,462 4,245 4,281
Colorado
Lost income $82.56 $146.02 $172.10 $197.25 $239.03 $239.49
Lost Business Taxes $4.84 $12.44 $16.17 $18.31 $20.44 $21.29
Lost Jobs 1,280 2,173 2,538 3,028 3,745 3,713
Lost Population 1,540 2,615 3,054 3,644 4,506 4,467
Declines in School Enrollment 361 615 716 855 1,057 1,047

* Includes the estimated value of domestic t@ashortages, which is treated as an income effect when aggrega@tirrgzer basins.
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Appendix1l: Economic Data for Individual IMPLAN Sectfnsthe Llano Estacado Regional Water Planning
Area

Economic Data for Agricultural Water User Groupstfie Llano Estacado Regional Water Planning Afaillions, 20162060
IMPLAN Intermediate Business
Water Use Category IMPLAN Sector Code Total Sales Sales Final Sales Jobs Income Taxes
Irrigation Oilseed farming 1 5.52 1.66 3.86 72 2.85 0.12
Irrigation Grain farming 2 314.79 49.87 265.16 5061 144.69 5.67
Irrigation Vegetable and melon farming 3 246.08 6.74 239.34 1470 180.65 2.31
Irrigation Tree nut farming 4 9.35 0 9.35 83 6.57 0.23
Irrigation Fruit farming 5 6.8 0.36 6.44 77 3.79 0.15
Irrigation Greenhouse and nursery production 6 $21.34 $4.71 $16.64 251 $17.67 $0.21
Irrigation Tobacco farming 7 $0.00 $0.00 $0.00 0 $0.00 $0.00
Irrigation Cotton farming 8 676.39 19.06 657.33 5382 249.12 6.24
Irrigation Sugarcane and sugar beet farming 9 $0.00 $0.00 $0.00 0 $0.00 $0.00
Irrigation All other crop farming 10 132.99 124.66 8.33 645 65 2.57
Livestock Cattle ranching and farming 11 $1,189.91  $825.07 $364.83 7,801  $94.00 $25.01
Livestock Poultry and egg production 12 $3.57 $2.79 $0.77 12 $1.20 $0.01
Livestock Animal productionexcept cattle and poultry 13 $13.15 $11.15 $2.00 339 $1.28 $0.20
Livestock Animal except poultry slaughtering 67 $1,671.70  $446.97 $1,224.73 4,298  $200.62 $11.13
Livestock Fluid milk manufacturing 62 $76.04 $18.29 $57. 5 132 $6.62 $0.39
Total NA NA $4,367.62  $1,511.33 $2,856.53 25,623 $974.07 $54.25
Based oryear 2006data from the Minnesota IMPLAN Group, Inc.
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Economic Data for Mining and SteaBlectric Water User Groups in the Llano Estacado Regional WateniPig Area($millions, 20162060)

IMPLAN Intermediate Business
Water Use Category IMPLAN Sector Code Total Sales Sales Final Sales Jobs Income Taxes
Mining Oil and gas extraction 19 $1,451.74 $1,348.21 $103.53 1,878 $833.50 $89.58
Mining Support actiities for oil and gas operations 28 $975.98 $135.56 $840.42 5510 $883.26 $41.71
Mining Drilling oil and gas wells 27 $636.73 $3.18 $633.55 1,031 $181.76  $23.97
Mining Natural Gas Distribution 31 $143.32 $57.44 $85.87 308 $29.92 $9.93
Mining Sand grawel- clay and refractory mining 25 $11.77 $1.24 $10.53 51 $6.98 $0.39
Mining Other nonmetallic mineral mining 26 $1.51 $0.15 $1.36 11 $0.55 $0.03
Mining Support activities for other mining 29 $1.28 $0.02 $1.26 8 $0.52 $0.04
TotalMining NA NA $3,222.32  $1,545.80  $1,676.52 8,797 $1,936.48 $165.65
Steamelectric Power generation and supply 30 $408.57 $114.94 $293.63 1,032 $283.71  $48.41

Based oryear 2006data from the Minnesota IMPLAN Group, Inc.
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Economic Data for Manufacturing Water User Groupsthe Llano Estacado Regional Water Planning A@&aillions, 20162060)

IMPLAN Intermediate Business
Water Use Category IMPLAN Sector Code Total Sales Sales Final Sales Jobs Income Taxes
Manufacturing Sanitary paper product manufacturing 134 $1,25.53  $10.52 $1,215.02 1,797 $387.38 $17.90
Manufacturing Petroleum refineries 142 $799.99 $297.36 $502.63 98 $27.67 $1.18
Manufacturing New residential dunit structures all 33 $681.63 $0.00 $681.62 4,715  $21599 $3.40
Manufacturing Other oilseed procgsing 53 $564.78 $18.40 $546.38 266 $30.77 $4.13
Manufacturing Commercial and institutional buildings 38 $376.67 $0.00 $376.66 4,111  $184.93 $2.28
Manufacturing Flour milling 48 $369.83 $23.58 $346.25 477 $44.95 $2.52
Manufacturing Agriculture and foresy support activities 18 $365.58 $207.81 $157.77 12,097 $257.90 $3.47
Manufacturing Semiconductors and related devices 311 $353.45 $188.11 $165.33 400 $70.16 $1.99
Manufacturing Fruit and vegetable canning and drying 61 $295.54 $10.95 $284.59 629 $72.08 $2.21
Manufacturing Farm machinery and equipment manufacturing 257 $263.83 $43.30 $220.53 675 $48.25 $0.48
Manufacturing Other animal food manufacturing 47 $177.35 $21.39 $155.96 256 $11.42 $0.88
Manufacturing Other new construction 41 $163.85 $0.00 $163.85 1,886  $85.79 $0.68
Manufacturing Other snack food manufacturing 79 $143.10 $24.10 $118.99 214 $49.17 $1.22
Manufacturing Bread and bakery producexcept frozen 73 $141.74 $31.65 $110.09 816 $66.55 $1.04
Manufacturing Fabricated pipe and pipe fiing 252 $132.61 $14.98 $117.63 612 $54.23 $0.75
Manufacturing Truck trailer manufacturing 347 $106.89 $2.35 $104.53 421 $18.92 $0.34
Manufacturing Reconstituted wood product manufacturing 114 $100.16 $41.93 $58.23 243 $53.27 $0.50
Manufacturing Papertward container manufacturing 126 $99.12 $1.05 $98.07 328 $22.94 $0.89
Manufacturing New residential additions and alteratioadi 35 $96.13 $0.00 $96.12 559 $34.16 $0.48
Manufacturing Dog and cat food manufacturing 46 $90.80 $8.76 $82.04 93 $6.04 $0.33
Manufacturing Highway street bridge- and tunnel construct 39 $80.87 $0.00 $80.87 798 $39.61 $0.50
Manufacturing New multifamily housing structuresill 34 $73.33 $0.00 $73.33 685 $33.36 $0.19
Manufacturing Travel trailer and camper manufacturing 349 $73.26 $3.98 $69.28 384 $15.10 $0.21
Manufacturing Nitrogenous fertilizer manufacturing 156 $68.64 $34.58 $34.05 51 $13.74 $0.41
Manufacturing Fabricated structural metal manufacturing 233 $65.35 $3.38 $61.96 259 $22.62 $0.36
Manufacturing Soft drink andce manufacturing 85 $63.42 $3.54 $59.87 104 $8.14 $0.36
Manufacturing Plastics plumbing fixtures and all other ftles 177 $59.53 $43.13 $16.41 321 $20.74 $0.36
Manufacturing Water- sewer and pipeline construction 40 $59.18 $0.00 $59.18 520 $25.36 $0.37

Based oryear 2006data from the Minnesota IMPLAN Group, Inc.
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Economic Data for Manufacturing Water User Groups in the Llano Estacado Regional Water Plannir{@raitéans, 20162060)

IMPLAN Intermediate Business
Water Use Category IMPLAN Sector Code Total Sales Sales Final Sales Jobs Income Taxes
Manufacturing Metal can box- and other container manufactu 240 $57.61 $15.48 $42.13 118 $10.37 $0.31
Manufacturing Plate work manufacturing 234 $53.48 $3.37 $50.11 206 $22.34 $0.29
Manufacturing Metal valve manufacturing 248 $48.63 $5.27 $43.36 240 $16.31 $0.21
Manufacturing Scalesbalancesand miscellaneous general p 301 $47.33 $10.18 $37.14 190 $14.62 $0.24
Manufacturing Motor vehicle parts manufacturing 350 $46.85 $3.77 $43.09 137 $8.90 $0.14
Manufacturing Readymix concrete manufacturing 192 $42.82 $0.21 $42.61 143 $15.31 $0.45
Manufacturing Logging 14 $41.72 $31.17 $10.54 155 $12.69 $0.43
Manufacturing Metal tank heavy gaugemanufacturing 239 $41.22 $1.70 $39.52 244 $13.08 $0.18
Manufacturing Pump and pumping equipment manufacturing 288 $41.14 $0.90 $40.24 122 $11.97 $0.22
Manufacturing Wood container and pallet manufacturing 120 $38.15 $25.37 $12.78 303 $15.71 $0.21
Manufacturing Plastics pipefittings- and profile shapes 173 $37.80 $23.25 $14.55 110 $9.89 $0.22
Manufacturing Other millwork including flooring 119 $37.00 $28.74 $8.26 231 $9.22 $0.16
Manufacturing Hunting and trapping 17 $34.89 $2.85 $32.04 279 $5.24 $1.50
Manufacturing Commercial pririhg 139 $32.88 $16.33 $16.54 494 $22.36 $0.28
Manufacturing Machine shops 243 $30.04 $7.25 $22.79 263 $11.41 $0.18
Manufacturing Manufacturing and industrial buildings 37 $29.61 $0.00 $29.61 357 $15.36 $0.16
Manufacturing Meat processed from carcasses 68 $26.75 $7.89 $18.86 61 $2.81 $0.14
Manufacturing Other miscellaneous chemical product manutaitg 171 $26.13 $13.67 $12.46 58 $4.84 $0.13
Manufacturing Sawmills 112 $25.85 $22.93 $2.92 104 $6.39 $0.11
Manufacturing Buttons pins- and all other misckaneous ma 389 $24.85 $0.80 $24.05 213 $6.80 $0.10
Manufacturing Spring and wire product manufacturing 242 $21.86 $2.33 $19.53 120 $7.69 $0.12
Manufacturing Tire manufacturing 179 $19.86 $0.00 $19.85 71 $6.42 $0.50
Manufacturing Institutional furnituremanufacturing 366 $19.52 $0.94 $18.59 133 $9.83 $0.06
Manufacturing Metal coating and noiprecious engraving 246 $18.05 $4.45 $13.60 121 $5.91 $0.08
Manufacturing Sheet metal work manufacturing 236 $17.99 $0.98 $17.01 99 $7.09 $0.09
Manufacturing Spiceand extract manufacturing 83 $17.67 $7.89 $9.78 44 $4.15 $0.09
Manufacturing Concrete pipe manufacturing 194 $17.28 $0.09 $17.18 74 $6.39 $0.14
Manufacturing Paint and coating manufacturing 161 $17.08 $0.22 $16.86 31 $2.32 $0.05

Based oryear 2006datafrom the Minnesota IMPLAN Group, Inc.
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Economic Data for Manufacturing Water User Groups in the Llano Estacado Regional Water Plannir{@raitéans, 20162060)

IMPLAN Intermediate Business
Water Use Category IMPLAN Sector Code Total Sales Sales Final Sales Jobs Income Taxes
Manufacturing Other commercial and service industry machine 273 $15.61 $4.72 $10.89 62 $3.48 $0.04
Manufacturing Fertilizer mixing only manufacturing 158 $14.60 $3.96 $10.64 26 $3.71 $0.14
Manufacturing Motor and generator manufacturing 334 $14.50 $1.38 $13.12 45 $5.90 $0.13
Manufacturing Surgical appliance and supplies manufacturing 376 $13.65 $3.41 $10.24 76 $5.69 $0.05
Manufacturing Power boiler and heat exchanger manufacturing 238 $13.32 $0.23 $13.09 65 $4.71 $0.06
Manufacturing Speed changers and mechanical power transmissions 287 $13.22 $6.88 $6.34 77 $3.82 $0.04
Manufacturing Tortilla manufacturing 7 $12.95 $1.38 $11.57 82 $4.03 $0.09
Manufacturing Roasted nuts and peanut butter manufacturing 78 $1290 $0.35 $12.54 24 $3.21 $0.11
Manufacturing Prefabricated metal buildings and components 232 $12.55 $0.63 $11.92 49 $3.25 $0.08
Manufacturing Electric lamp bulb and part manufacturing 325 $11.88 $0.00 $11.89 37 $5.94 $0.11
Manufacturing Glass and glagproducts except glass containers 190 $11.87 $7.44 $4.43 52 $5.14 $0.11
Manufacturing Asphalt paving mixture and block 143 $10.50 $9.42 $1.08 16 $1.89 $0.01
Manufacturing Wineries 87 $10.14 $1.34 $8.80 34 $0.98 $0.48
Manufacturing Broom: brush- and mop manufacturing 387 $9.73 $0.53 $9.21 68 $3.12 $0.04
Manufacturing Manifold business forms printing 136 $9.64 $1.26 $8.37 60 $5.61 $0.09
Manufacturing Industrial gas manufacturing 148 $9.33 $4.91 $4.42 13 $2.79 $0.04
Manufacturing All other industriamachinery manufacturing 269 $9.08 $2.30 $6.77 41 $2.79 $0.02
Manufacturing Construction machinery manufacturing 259 $8.69 $1.19 $7.50 13 $1.41 $0.04
Manufacturing Fiber yarn- and thread mills 92 $7.68 $3.33 $4.35 34 $1.04 $0.04
Manufacturing Miscellan®us wood product manufacturing 123 $7.55 $2.50 $5.05 57 $3.24 $0.04
Manufacturing Wood kitchen cabinet and countertop 362 $6.60 $5.14 $1.46 57 $2.68 $0.05
Manufacturing Nonchocolate confectionery manufacturing 59 $6.46 $0.58 $5.88 21 $1.71 $0.04
Manufacturing Gasket packing and sealing device 385 $5.85 $0.34 $5.51 46 $2.20 $0.02
Manufacturing Other miscellaneous textile product mills 103 $5.74 $0.08 $5.66 43 $1.33 $0.02
Manufacturing Sporting and athletic goods manufacturing 381 $5.00 $0.02 $4.98 29 $0.98 $0.03
Manufacturing Polish and other sanitation good 164 $4.96 $1.73 $3.23 6 $0.78 $0.02
Manufacturing Other concrete product manufacturing 195 $4.37 $0.06 $4.31 29 $1.68 $0.04
Manufacturing Coated and uncoated paper bag manufacturing 130 $4.4 $0.12 $4.21 6 $2.68 $0.13

Based oryear 2006data from the Minnesota IMPLAN Group, Inc.
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Economic Data for Manufacturing Water User Groups in the Llano Estacado Regional Water Plannir{@raitéans, 20162060)

IMPLAN Intermediate Business
Water U Category IMPLAN Sector Code Total Sales Sales Final Sales Jobs Income Taxes
Manufacturing Iron and steel forging 224 $3.93 $0.25 $3.69 17 $1.32 $0.02
Manufacturing Nonferrous foundriesexcept aluminum 223 $3.80 $0.11 $3.69 25 $1.00 $0.02
Manufacturing Dental laboratories 379 $3.75 $3.70 $0.05 62 $2.46 $0.02
Manufacturing Textile bag and canvas mills 101 $3.28 $0.04 $3.24 26 $0.84 $0.01
Manufacturing Nonrupholstered wood household furniture 364 $3.21 $0.09 $3.12 31 $112 $0.01
Manufacturing Miscellaneous nonmetallic mineral products 202 $3.09 $0.06 $3.03 16 $1.03 $0.02
Manufacturing Switchgear and switchboard apparatus 335 $2.95 $0.74 $2.22 13 $1.21 $0.02
Manufacturing Sign manufacturing 384 $2.94 $0.95 $1.98 35 $1.38 $0.01
Manufacturing Wood windows and door manufacturing 117 $2.74 $2.50 $0.24 18 $1.00 $0.01
Manufacturing Lighting fixture manufacturing 326 $2.29 $0.00 $2.29 9 $0.85 $0.02
Manufacturing Oil and gas field machinery and equipment 261 $2.17 $0.08 $209 6 $0.49 $0.01
Manufacturing Ornamental and architectural metal work 237 $2.15 $0.12 $2.03 13 $0.66 $0.01
Manufacturing Forest nurseriesforest products and timber 15 $2.02 $0.03 $1.99 3 $0.42 $0.06
Manufacturing Surgical and medical instrument maaturing 375 $1.95 $0.66 $1.29 7 $1.01 $0.01
Manufacturing Other engine equipment manufacturing 286 $1.92 $1.15 $0.78 3 $0.13 $0.00
Manufacturing Upholstered household furniture manufacturing 363 $1.91 $0.02 $1.88 14 $0.80 $0.01
Manufacturing Concreteblock and brick manufacturing 193 $1.87 $0.01 $1.86 9 $0.49 $0.01
Manufacturing Gypsum product manufacturing 197 $1.81 $0.01 $1.80 4 $0.26 $0.01
Manufacturing All other food manufacturing 84 $1.53 $0.13 $1.40 6 $0.32 $0.01
Manufacturing Doll toy- and game manufacturing 382 $1.43 $0.03 $1.40 7 $0.32 $0.01
Manufacturing Conveyor and conveying equipment 292 $1.29 $0.53 $0.76 5 $0.22 $0.00
Manufacturing Electroplating anodizing and coloring metal 247 $1.27 $0.45 $0.82 9 $0.52 $0.01
Manufacturing Tradeinding and related work 140 $1.21 $0.29 $0.92 13 $0.83 $0.01
Manufacturing Cut stone and stone product manufacturing 199 $1.16 $0.96 $0.20 12 $0.38 $0.01
Manufacturing Office suppliesexcept papermanufacturing 383 $1.10 $0.05 $1.05 10 $0.41 $0.01
Manufacturing Paper and paperboard mills 125 $0.94 $0.00 $0.94 2 $0.16 $0.01
Manufacturing Miscellaneous electrical equipment 343 $0.94 $0.09 $0.84 4 $0.34 $0.01
Manufacturing Wet corn milling 51 $0.92 $0.64 $0.29 1 $0.04 $0.00

Based oryear 2006data fram the Minnesota IMPLAN Group, Inc.
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Economic Data for Manufacturing Water User Groups in the Llano Estacado Regional Water Plannir{@raitéans, 20162060)

IMPLAN Intermediate Business
Water Use Category IMPLAN Sector Code Total Sales Sales Final &les  Jobs Income Taxes
Manufacturing Rolled steel shape manufacturing 206 $0.84 $0.06 $0.77 2 $0.06 $0.00
Manufacturing Frozen food manufacturing 60 $0.82 $0.03 $0.79 3 $0.16 $0.01
Manufacturing Cut and sew apparel manufacturing 107 $0.68 $0.2 $0.67 6 $0.21 $0.00
Manufacturing Metal household furniture manufacturing 365 $0.66 $0.00 $0.66 5 $0.35 $0.00
Manufacturing Coffee and tea manufacturing 80 $0.63 $0.01 $0.62 1 $0.04 $0.00
Manufacturing Metal window and door manufacturing 235 $0.52 $0.04 $0.48 3 $0.16 $0.00
Manufacturing Heavy duty truck manufacturing 345 $0.50 $0.00 $0.49 1 $0.02 $0.00
Manufacturing Laboratory apparatus and furniture 374 $0.47 $0.06 $0.41 3 $0.12 $0.00
Manufacturing Fluid power pump and motor manufacturing 300 $0.44 $0.01 $0.44 2 $0.10 $0.00
Manufacturing Industrial pattern manufacturing 253 $0.31 $0.01 $0.30 3 $0.11 $0.00
Manufacturing Other aircraft parts and equipment 353 $0.29 $0.05 $0.24 2 $0.06 $0.00
Manufacturing Automatic environmental control manufactag 315 $0.23 $0.20 $0.03 1 $0.08 $0.00
Manufacturing Industrial and commercial fan and blower 276 $0.22 $0.00 $0.22 1 $0.04 $0.00
Manufacturing Textile and fabric finishing mills 97 $0.13 $0.05 $0.08 1 $0.02 $0.00
Manufacturing Industrial process varide instruments 316 $0.13 $0.04 $0.09 1 $0.03 $0.00
Manufacturing Carbon and graphite product manufacturing 342 $0.13 $0.06 $0.07 1 $0.06 $0.00
Manufacturing Books printing 137 $0.13 $0.06 $0.07 1 $0.08 $0.00
Manufacturing Prefabricated wood building nmaifacturing 122 $0.11 $0.00 $0.10 1 $0.04 $0.00
Manufacturing Hand and edge tool manufacturing 229 $0.11 $0.01 $0.09 1 $0.03 $0.00
Manufacturing Engineered wood member and trusses 116 $0.10 $0.09 $0.01 1 $0.03 $0.00
Manufacturing Vitreous china and edrenware articles 183 $0.08 $0.01 $0.07 2 $0.03 $0.00
Manufacturing Explosives manufacturing 168 $0.08 $0.02 $0.06 1 $0.02 $0.00
Manufacturing Ophthalmic goods manufacturing 378 $0.05 $0.00 $0.05 1 $0.02 $0.00
Manufacturing Prepress services 141 $0.04 $0.02 $0.03 1 $0.03 $0.00
Manufacturing Vitreous china and earthenware articles 183 $0.08 $0.01 $0.07 2 $0.03 $0.00
Total NA NA $8,346.10  $1,352.63 $6,993.47 40,129 $2,314.24 $58.68

Based oryear 2006data from the Minnesota IMPLAN Group, Inc.
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Economic Data for Municipal Water User Groups in the Llano Estacado Regional Water Plannin@wikians, 20162060)

IMPLAN Intermediate Business

Water Use Category IMPLAN Sector Code Total Sales Sales Final Sales Jobs Income Taxes
Municipal Telecommunications 422 $1,768.20  $607.34 $1,160.85 5,064 $722.45  $121.40
Municipal Owneroccupied dwellings 509 $1,543.86  $0.00 $1,54386 O $1,195.98 $182.55
Municipal Wholesale trade 390 $1,511.94 $723.86 $788.08 10,472 $796.24  $223.39
Municipal State &Local Education 503 $1,374.61  $0.00 $1,374.61 32,572 $1,374.61 $0.00
Municipal Hospitals 467 $882.81 $0.00 $882.81 7,087 $494.25 $6.31
Municipal Monetary authorities and depository credit in 430 $864.63 $284.77 $579.86 4,259  $607.15  $11.06
Municipal Food services and drinking places 481 $837.96 $107.01 $730.95 17,993 $335.31  $39.15
Municipal State & Local Neducation 504 $665.63 $0.00 $665.63 11,345 $665.62  $0.00
Municipal Truck transportation 394 $651.18 $352.60 $298.58 5,261 $285.47  $6.50
Municipal Offices of physicianslentists and other he 465 $587.17 $0.00 $587.17 5,675 $411.43  $3.61
Municipal Real estate 431 $537.07 $212.60 $324.47 3,382  $310.89  $66.02
Municipal Motor vehicle and parts dealers 401 $399.88 $43.48 $356.39 4,197 $204.38 $57.@
Municipal General merchandise stores 410 $337.98 $35.62 $302.36 6,318 $150.98  $48.13
Municipal Other State and local government enterprises 499 $296.90 $96.68 $200.22 1,414  $109.33  $0.04
Municipal Food and beverage stores 405 $275.88 $36.88 $238.99 5338  $136.95 $29.95
Municipal Securitiescommodity contractsinvestments 426 $271.26 $180.14 $91.12 2,237  $99.38 $2.99
Municipal Home health care services 464 $247.99 $0.00 $247.99 6,044  $157.48  $0.93
Municipal Nonstore retailers 412 $241.29 $37.27 $204.02 7,980 $151.57  $27.63
Municipal Insurance carriers 427 $218.46 $63.70 $154.76 964 $69.42 $8.62
Municipal Nursing and residential care facilities 468 $216.07 $0.00 $216.07 4,891 $130.82  $3.08
Municipal Civie sociat professional and similar organ 493 $206.94 $72.71 $134.23 6,365 $97.02 $0.61
Municipal Insurance agenciedrokeragesand related 428 $201.24 $118.10 $83.15 2,348 $170.66  $1.10
Municipal Building material and garden supply stores 404 $195.05 $30.25 $164.80 2,284  $91.95 $27.99
Municipd Services to buildings and dwellings 458 $191.64 $141.40 $50.24 3,867  $88.02 $3.37
Municipal Architectural and engineering services 439 $185.69 $117.05 $68.64 1,639 $94.82 $0.80
Municipal Automotive repair and maintenaneexcept car 483 $185.56 $44.08 $141.48 2,492  $68.83 $13.67
Municipal Other ambulatory health care services 466 $173.55 $11.29 $162.26 1,331  $80.02 $1.20

Based oryear 2006data from the Minnesota IMPLAN Group, Inc.
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Economic Data for Municipal Water User Groups in the Ll&stacado Regional Water Planning Argmillions, 20162060)

IMPLAN Intermediate Business
Water Use Category IMPLAN Sector Code Total Sales Sales Final Sales Jobs Income Taxes
Municipal Legal services 437 $173.15 $109.89 $63.26 1,855 $103.60 $3.27
Municipal Scenic and sightseeing transportation and sup 397 $166.16 $62.34 $103.82 414 $112.21  $19.81
Municipal Office administrative services 452 $164.92 $73.37 $91.55 1,131  $83.62 $1.48
Municipal Gasoline stations 407 $153.50 $23.31 $130.18 1,817 $82.54 $22.49
Municipal Pipeline transportation 396 $152.74 $66.80 $85.94 178 $53.39 $11.30
Municipal Nondepository credit intermediation and rela 425 $147.13 $90.07 $57.06 1,168  $81.90 $6.27
Municipal Management of companies and enterprises 451 $137.73 $12953 $8.21 763 $76.88 $1.23
Municipal Federal NorMilitary 506 $131.55 $0.00 $131.55 1,098 $131.55 $0.00
Municipal Waste management and remediation services 460 $131.11 $73.70 $57.42 753 $63.21 $5.49
Municipal Commercial machinery repair and maintenance 485 $127.91 $67.34 $60.57 1,124  $57.25 $4.13
Municipal Newpaper publishers 413 $127.87 $84.85 $43.02 631 $81.57 $1.18
Municipal Cable networks and program distribution 421 $123.79 $29.39 $94.40 90 $53.59 $3.04
Municipal Accounting and bookkeeping sermsc 438 $122.93 $99.83 $23.10 1516 $57.25 $0.47
Municipal Maintenance and repair of nonresidential buil 43 $121.90 $80.77 $41.13 1,054 $4553 $0.85
Municipal Clothing and clothing accessories stores 408 $119.60 $14.97 $104.63 2,257  $61.29 $17.38
Municipal Radio and television broadcasting 420 $119.32 $94.72 $24.60 672 $36.65 $0.47
Municipal Machinery and equipment rental and leasing 434 $116.84 $63.54 $53.30 375 $47.41 $1.69
Municipal Hotels and motelsincluding casino hotels 479 $113.34 $58.39 $54.95 1,795 $61.01 $10.49
Municipal Other personal services 490 $106.91 $9.03 $97.88 839 $32.56 $3.69
Municipal Business support services 455 $105.99 $49.60 $56.39 2,224  $52.80 $2.01
Municipal State and local government electric utilities 498 $105.14 $28.40 $76.73 285 $53.08 $0.28
Municipal Health and personal care stores 406 $102.42 $16.35 $86.07 1,574  $50.41 $14.65
Municipal Rail transportation 392 $99.44 $48.08 $51.36 297 $60.42 $1.92
Municipal Collegesuniversities and junior colleges 462 $92.32 $4.90 $87.43 1,897 $43.41 $0.00
Municipal Software publishers 417 $89.47 $10.28 $79.19 276 $49.48 $0.79
Municipal Information services 423 $81.06 $19.71 $61.35 267 $29.79 $0.69
Municipal Furniture and home furnishings stores 402 $76.73 $11.73 $65.00 871 $37.59 $11.07

Based oryear 2006data from the Minnesota IMPLAN Group, Inc.
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Economic Data for Municipal Water User Groups in the Llano Estacado Regional Water Plannin@wikians, 20162060)

IMPLAN Intermediate Business
Water Use Category IMPLAN Sector Gode Total Sales Sales Final Sales Jobs Income Taxes
Municipal Miscellaneous store retailers 411 $73.85 $9.16 $64.68 2,200 $44.71 $10.73
Municipal Management consulting services 444 $71.86 $55.32 $16.54 674 $30.57 $0.24
Municipal Grantmaking and giving and social advocacy or 492 $70.87 $0.00 $70.87 2,075 $1453 $0.07
Municipal Federal Military 505 $70.45 $0.00 $70.45 1,295 $70.44 $0.00
Municipal Automotive equipment rental and leasing 432 $68.55 $28.03 $40.52 504 $21.57 $1.07
Municipal Other maintenance and repair construction 45 $67.80 $23.63 $44.17 1,100 $41.86 $0.40
Municipal Couriers and messengers 399 $67.49 $61.36 $6.13 1,276  $39.32 $0.91
Municipal Postal service 398 $65.28 $44.44 $20.84 1,115  $50.45 $0.00
Municipal Chid day care services 469 $63.79 $0.00 $63.79 2,085  $37.48 $0.44
Municipal All other miscellaneous professional and tech 450 $61.76 $55.14 $6.62 114 $24.06 $0.48
Municipal Employment services 454 $59.74 $49.44 $10.30 3,644  $47.88 $0.27
Municipal Lessor®f nonfinancial intangible assets 436 $58.74 $32.03 $26.71 17 $27.63 $2.62
Municipal Personal care services 487 $52.45 $1.48 $50.97 1,112  $24.83 $1.86
Municipal Transit and ground passenger transportation 395 $52.28 $13.63 $38.65 1,113  $28.59 $1.13
Municipal Veterinary services 449 $52.05 $6.91 $45.14 734 $20.20 $1.24
Municipal Other amusementgambling and recreation ind 478 $51.48 $2.80 $48.67 1,219 $22.11 $3.31
Municipal Drycleaning and laundry services 489 $49.88 $12.69 $37.18 1,419 $24.45 $2.86
Municipal Video tape and disc rental 433 $48.19 $0.25 $47.94 878 $19.48 $2.69
Municipal General and consumer goods rental except vide 435 $47.15 $16.00 $31.15 899 $25.36 $0.52
Municipal Social assistaneexcept child day care serv 470 $46.21 $0.01 $46.D 1,326 $26.71 $0.18
Municipal Sporting goodshobby book and music stores 409 $44.66 $6.30 $38.36 1,159  $20.47 $6.27
Municipal Advertising and related services 447 $43.91 $40.93 $2.98 381 $16.48 $0.28
Municipal Electronics and appliance stores 403 $4170 $5.52 $36.18 1,057 $28.08 $6.14
Municipal Motion picture and video industries 418 $40.46 $28.95 $11.51 289 $5.52 $0.20
Municipal Investigation and security services 457 $39.55 $25.29 $14.26 679 $29.45 $0.74
Municipal Religious organizations 491 $3843 $0.00 $38.43 305 $20.02 $0.00
Municipal Private households 494 $35.01 $0.00 $35.01 4,109  $35.01 $0.00

Based oryear 2006data from the Minnesota IMPLAN Group, Inc.
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Economic Data for Municipal Water User Groups in the Llano Estacado Regional Wianning Areg$millions, 20162060)

IMPLAN Intermediate Business
Water Use Category IMPLAN Sector Code Total Sales Sales Final Sales Jobs Income Taxes
Municipal Maintenance and repair of farm and nonfarm re 42 $33.35 $11.17 $22.18 249 $10.36 $0.15
Municipal Warehousing and storage 400 $32.98 $30.33 $2.65 482 $24.39 $0.17
Municipal Other educational services 463 $31.72 $2.68 $29.04 752 $15.09 $0.86
Municipal Death care services 488 $31.31 $0.00 $31.31 597 $13.63 $2.13
Municipal Funds trusts- and other financial vehicles 429 $31.16 $0.59 $30.56 117 $4.46 $0.22
Municipal Air transportation 391 $29.11 $3.24 $25.86 147 $6.48 $0.82
Municipal Performing arts companies 471 $27.56 $13.49 $14.07 1,637 $6.22 $0.84
Municipal Scientific research and delepment services 446 $27.02 $20.76 $6.26 171 $16.62 $0.13
Municipal Data processing services 424 $25.66 $5.27 $20.40 100 $13.80 $0.18
Municipal Fitness and recreational sports centers 476 $25.00 $6.97 $18.03 1,035 $10.01 $1.20
Municipal Car washes 482 $24.53 $4.84 $19.68 551 $12.59 $1.45
Municipal Environmental and other technical consulting 445 $23.19 $21.35 $1.84 146 $11.18 $0.08
Municipal Other support services 459 $22.84 $21.41 $1.43 327 $8.97 $0.21
Municipal Household goods repair and maintenance 486 $22.34 $10.84 $11.50 172 $7.64 $0.66
Municipal Photographic services 448 $18.93 $6.25 $12.69 266 $6.98 $0.52
Municipal Maintenance and repair of highwaystreets 44 $18.40 $0.00 $18.39 232 $9.75 $0.13
Municipal Specialized design services 440 $17.69 $16.64 $1.05 118 $8.05 $0.22
Municipal Facilities support services 453 $17.13 $4.03 $13.10 321 $11.14 $0.05
Municipal Electronic equipment repair and maintenance 484 $16.41 $3.07 $13.34 126 $7.18 $0.54
Municipal State and local government passengransit 497 $15.21 $3.97 $11.24 232 $5.72 $0.00
Municipal Promoters of performing arts and sports and a 474 $14.46 $4.74 $9.73 305 $9.39 $0.60
Municipal Databasedirectory- and other publishers 416 $13.60 $6.55 $7.05 39 $7.20 $0.11
Municipal Elementaryand secondary schools 461 $13.42 $0.00 $13.42 441 $7.48 $0.00
Municipal Computer systems design services 442 $10.79 $6.57 $4.22 202 $9.16 $0.22
Municipal Travel arrangement and reservation services 456 $10.37 $7.35 $3.02 98 $3.60 $0.14
Municipal Periodcal publishers 414 $10.33 $5.07 $5.26 57 $3.26 $0.05
Municipal Sound recording industries 419 $9.44 $2.21 $7.23 33 $7.06 $0.04

Based oryear 2006data from the Minnesota IMPLAN Group, Inc.
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Economic Data for Municipal Water User Groups in the Ll&stacado Regional Water Planning Argmillions, 20162060)

IMPLAN Intermediate Business

Water Use Category IMPLAN Sector Code Total Sales Sales Final Sales Jobs Income Taxes
Municipal Custom computer programming services 441 $9.23 $0.77 $8.46 148 $7.81 $0.05
Municipal Water transportation 393 $7.23 $2.18 $5.05 16 $1.39 $0.12
Municipal Other accommodations 480 $6.74 $0.10 $6.64 83 $2.15 $0.21
Municipal Independent artistswriters- and performers 473 $6.16 $5.99 $0.17 106 $1.34 $0.03
Municipal Bowling centers 477 $6.14 $0.38 $5.76 144 $2.60 $0.53
Municipal Museums historical siteszoos and parks 475 $4.97 $0.00 $4.97 80 $2.34 $0.08
Municipal Water- sewage and other systems 32 $2.71 $0.82 $1.90 38 $2.07 $0.10
Municipal Book publishers 415 $2.48 $0.22 $2.26 11 $0.62 $0.01
Municipal Other Federal Government enterprises 496 $2.28 $0.97 $1.31 74 $1.70 $0.00
Municipal Spectator sports 472 $2.24 $1.28 $0.96 73 $1.50 $0.19
Municipal Other computer related services 443 $0.28 $0.17 $0.11 2 $0.21 $0.00
Municipal Federal electric utilities 495 $0.00 $0.00 $0.00 0 $0.00 $0.00
Municipal Noncomparable imports 500 $0.00 $0.00 $0.00 0 $0.00 $0.00
Municipal Scrap 501 $0.00 $0.00 $0.00 0 $0.00 $0.00
Municipal Used and secondhand goods 502 $0.00 $0.00 $0.00 0 $0.00 $0.00
Municipal Rest of the world adjustment to final uses 507 $0.00 $0.00 $0.00 0 $0.00 $0.00
Municipal Inventory valuation adjustment 508 -$31.19 -$31.19 $0.00 0 -$31.19 $0.00
Total $20,458.19 $5,458.11  $15,000.08 232,546 $11,848.15 $1,09161 $20,458.19

Based oryear 2006data from the Minnesota IMPLAN Group, Inc.
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Appendix1:

Economidmpacts by Water User Group

Bailey County (2012060, $millions)

2010 2020 2030 2040 2050 2060
Irrigation
Lost income from reduced crop production $28.61 $30.07 $29.69 $29.55 $29.34 $29.19
Lost state and local business taxes from reduced crop production $1.57 $1.65 $1.63 $1.63 $1.61 $1.61
Lost jobs from reduced crop production 464 488 482 479 476 474
Briscoe County (2032060, $millions)
2010 2020 2030 2040 2050 2060
Irrigation
Lost income from reduced crop production $0.00 $0.80 $8.11 $9.15 $9.99 $9.79
Lost state and local business taxes from reduced crop production $0.00 $0.04 $0.44 $0.50 $0.55 $0.54
Lost jobs from reduced crop production 0 11 116 131 143 140

C-47




Castro County (2022060, $millions)

2010 2020 2030 2040 2050 2060
City of Dimmitt
Monetary value of domestic water shortages $0.00 $0.00 $10.45 $11.21 $13.75 $13.98
Lost income from reduced commercial businegivig $0.00 $0.00 $1.31 $2.96 $3.16 $6.55
Lost state and local taxes from reduced commercial business activity $0.00 $0.00 $0.17 $0.37 $0.40 $0.83
Lost jobs due to reduced commercial business activity 0 0 57 131 139 288
Lost utility revenues $0.00 $0.00 $1.31 $1.42 $1.47 $1.49
City ofHart
Monetary value of domestic water shortages $0.00 $0.00 $0.00 $0.00 $0.08 $0.13
Lost utility revenues $0.00 $0.00 $0.00 $0.00 $0.12 $0.14
Irrigation
Lost income from reduced crop production $25.11 $65.80 $90.82 $121.85 $122.29 $120.48
Lost state and local business taxes from reduced crop production $1.47 $3.84 $5.30 $7.11 $7.13 $7.03
Lost jobs from reduced crop production 975 1,114 1,280 1,452 1,410 1,385
Livestock
Lost income from reduced livestock prodion $0.00 $3.68 $10.00 $48.75 $115.42 $123.56
Lost state and local business taxes from reduced livestock production $0.00 $0.27 $0.73 $3.57 $8.45 $9.05
Lost jobs from reduced livestock production 0 92 249 1216 2879 3082
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Cochran County (2012060, $millions)

2010 2020 2030 2040 2050 2060
City of Morton
Monetary value of domestic water shortages $0.00 $11.29 $11.39 $11.03 $10.50 $10.00
Lost income from reduced commercial business activity $0.00 $12.58 $12.69 $12.29 $11.71 $11.14
Lost stateand local taxes from reduced commercial business activity $0.00 $0.76 $0.76 $0.74 $0.70 $0.67
Lost jobs due to reduced commercial business activity 0 258 260 252 240 228
Lost utility revenues $0.00 $0.99 $1.00 $0.96 $0.92 $0.87
Irrigation

Lost incomédrom reduced crop production $14.58 $13.78 $13.23 $12.71 $55.53 $52.65
Lost state and local business taxes from reduced crop production $0.72 $0.68 $0.65 $0.63 $2.74 $2.59
Lost jobs from reduced crop production 192 181 174 167 730 693
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Crosby Conty (20162060, $millions)

2010 2020 2030 2040 2050 2060
City of Crosbyton
Monetary value of domestic water shortages $0.00 $0.00 $0.00 $0.00 $0.00 $6.87
Lost income from reduced commercial business activity $0.00 $0.00 $0.00 $0.00 $0.00 $2.85
Loststate and local taxes from reduced commercial business activity $0.00 $0.00 $0.00 $0.00 $0.00 $0.40
Lost jobs due to reduced commercial business activity 0 0 0 0 0 95
Lost utility revenues $0.00 $0.00 $0.00 $0.00 $0.00 $0.59
City of Lorenzo
Monetary \alue of domestic water shortages $0.00 $0.00 $0.05 $0.11 $0.76 $0.89
Lost utility revenues $0.00 $0.00 $0.07 $0.12 $0.16 $0.19
City of Ralls
Monetary value of domestic water shortages $0.00 $0.00 $0.00 $0.01 $6.51 $6.41
Lost income from reduced commregal business activity $0.00 $0.00 $0.00 $0.00 $2.39 $2.36
Lost state and local taxes from reduced commercial business activity 0 0 0 0 92 91
Lost jobs due to reduced commercial business activity $0.00 $0.00 $0.00 $0.00 $0.33 $0.33
Lost utility revenes $0.00 $0.00 $0.01 $0.01 $0.57 $0.56
Irrigation
Lost income from reduced crop production $1.85 $1.76 $1.67 $1.58 $1.31 $1.23
Lost state and local business taxes from reduced crop production $0.19 $0.18 $0.17 $0.16 $0.13 $0.12
Lost jobs from reduakcrop production 21 20 19 18 15 14
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Dawson County (2032060, $millions)

2010 2020 2030 2040 2050 2060
Irrigation
Lost income from reduced crop production $39.02 $38.62 $36.69 $35.08 $32.32 $29.80
Lost state and local business taxes fromueed crop production $1.21 $1.90 $2.15 $2.30 $2.42 $2.52
Lost jobs from reduced crop production 491 486 461 441 406 375
Deaf Smith County (2022060, $millions)
2010 2020 2030 2040 2050 2060
Irrigation
Lost income from reduced crop prodiam $69.99 $79.94 $91.87 $104.02 $101.00 $99.17
Lost state and local business taxes from reduced crop production $3.08 $3.52 $4.05 $4.58 $4.45 $4.37
Lost jobs from reduced crop production 880 1,005 1,155 1,308 1,270 1,247
Livestock
Lost income fronteduced livestock production $1.85 $1.76 $1.67 $1.58 $1.31 $1.23
Lost state and local business taxes from reduced livestock production $0.19 $0.18 $0.17 $0.16 $0.13 $0.12
Lost jobs from reduced livestock production 21 20 19 18 15 14
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Dickens Conty (20162060, $millions)

2010 2020 2030 2040 2050 2060
City of Spur
Monetary value of domestic water shortages $0.00 $0.00 $0.00 $0.00 $1.56 $5.18
Lost income from reduced commercial business activity $0.00 $0.00 $0.00 $0.00 $0.18 $1.72
Lost stae and local taxes from reduced commercial business activity $0.00 $0.00 $0.00 $0.00 $0.02 $0.23
Lost jobs due to reduced commercial business activity 0 0 0 0 7 66
Lost utility revenues $0.00 $0.00 $0.00 $0.00 $0.27 $0.45
Irrigation
Lost income from réuced crop production $0.86 $0.83 $0.79 $0.76 $0.72 $0.69
Lost state and local business taxes from reduced crop production $0.05 $0.05 $0.04 $0.04 $0.04 $0.04
Lost jobs from reduced crop production 12 11 11 10 10 9
Floyd County (2012060, $milliors)
2010 2020 2030 2040 2050 2060
City of Lockney
Monetary value of domestic water shortages $0.00 $0.00 $4.84 $4.72 $4.52 $4.27
Lost income from reduced commercial business activity $0.00 $0.00 $1.93 $1.88 $1.80 $1.70
Lost state and local taxes froreduced commercial business activity $0.00 $0.00 $0.24 $0.23 $0.22 $0.21
Lost jobs due to reduced commercial business activity 0 0 61 59 57 54
Lost utility revenues $0.00 $0.00 $0.42 $0.41 $0.39 $0.37
Irrigation

Lost income from reduced crop produanti $20.78 $48.73 $49.72 $49.74 $48.01 $45.70
Lost state and local business taxes from reduced crop production $0.76 $1.80 $1.96 $2.09 $1.99 $1.94
Lost jobs from reduced crop production 202 478 522 555 530 515
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Gaines County (2022060, $millions)

2010 2020 2030 2040 2050 2060
Irrigation
Lost income from reduced crop production $9.22 $28.90 $32.74 $34.98 $36.81 $38.37
Lost state and local business taxes from reduced crop production $0.49 $1.54 $1.75 $1.86 $1.96 $2.05
Lost jobs from reducedap production 128 400 453 484 510 531
Garza County (2022060, $millions)
2010 2020 2030 2040 2050 2060
Lake Alan Henry WSD
Monetary value of domestic water shortages $0.00 $0.00 $0.00 $2.58 $2.41 $2.04
Lost utility revenues $0.00 $0.00 $0.00 $0.46 $0.43 $0.36
City of Post
Monetary value of domestic water shortages $0.00 $0.00 $0.00 $2.58 $2.41 $2.04
Lost utility revenues $0.00 $0.00 $0.00 $0.46 $0.43 $0.36
Irrigation
Lost income from reduced crop production $2.07 $1.89 $1.75 $1.63 $152 $1.41
Lost state and local business taxes from reduced crop production $0.10 $0.09 $0.09 $0.08 $0.08 $0.07
Lost jobs from reduced crop production 23 21 20 18 17 16
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Hale County (2012060, $millions)

2010 2020 2030 2040 2050 2060
City of Alernathy
Monetary value of domestic water shortages $0.00 $2.29 $4.27 $2.28 $2.78 $3.18
Lost income from reduced commercial business activity $0.00 $0.00 $0.00 $0.57 $0.69 $0.77
Lost state and local taxes from reduced commercial business activity $0.00 $0.00 $0.00 $0.06 $0.07 $0.08
Lost jobs due to reduced commercial business activity 0 0 0 14 17 19
Lost utility revenues $0.00 $0.29 $0.35 $0.39 $0.42 $0.43
City of Petersburg
Monetary value of domestic water shortages $0.00 $0.00 $0.00 $0.00 $6.29 $6.17
Lost income from reduced commercial business activity $0.00 $0.00 $0.00 $0.00 $2.31 $2.27
Lost state and local taxes from reduced commercial business activity $0.00 $0.00 $0.00 $0.00 $0.32 $0.32
Lost jobs due to reduced commercial business agtivit 0 0 0 0 89 87
Lost utility revenues $0.00 $0.00 $0.00 $0.00 $0.55 $0.54
Irrigation
Lost income from reduced crop production $3.39 $9.17 $47.09 $140.64 $152.70 $151.78
Lost state and local business taxes from reduced crop production $0.22 $0.59 $3.02 $7.39 $8.02 $7.97
Lost jobs from reduced crop production 49 131 673 1,945 2,112 2,099
Livestock

Lost income from reduced livestock production $0.00 $0.00 $2.78 $3.86 $10.41 $12.21
Lost state and local business taxes from reduced livestock productio $0.00 $0.00 $0.20 $0.28 $0.76 $0.89
Lost jobs from reduced livestock production 0 0 69 96 260 305
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