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CHAPTER 4.0 : IDENTIFICATION, EVALAUTION, & SELECTION
OF WATER MANAGEMENT STRATEGIES BASED ON NEEDS

In accordance with the Regional Planning Guidelines as indicated in Exhibit B 4.2.6, “All
potential WMSs shall be included for and those selected as final recommendations should
be annotated as such. The Planning Group shall evaluate potentially feasible WMSs for
each WUG when future water supply needs are known to exist."”

The primary emphasis of the regional water supply planning process established by Senate
Bill (SB) 1 is the identification of current and future water needs and the development of
strategies for meeting those needs. This chapter presents the results of the evaluation of
various water management strategies; a conceptual framework and overview of the water
management strategies recommended for implementation within the Rio Grande Region;
and specific recommendations to meet the identified water supply shortages of individual
water user groups (WUGS).

4.1 TWDB GUIDELINES FOR PREPARATION OF REGIONAL WATER PLANS

By rule, the Texas Water Development Board (TWDB) has set forth specific requirements
for the preparation of regional water plans (31 Texas Administrative Code, Chapter
357). With regard to recommendations for meeting identified water supply needs, the
regional water plans are to include:

e Specific recommendations for meeting near-terms needs (2010-2040) in sufficient
detail to allow the TWDB and the Texas Natural Resource Conservation Commission
(TCEQ) to make financial assistance or regulatory decisions with regard to the
consistency of the proposed action with approved regional water plan.

e Specific recommendations or alternative scenarios for meeting long-term needs
(2040-2060).

It should be noted, however, that TWDB rules provide that a regional water plan may
also identify water needs for which no water management strategy is feasible, provided
applicable strategies are evaluated and reasons are given as to why no strategies are
feasible. For the Rio Grande Region, there are no feasible strategies for meeting a
portion of the projected irrigation shortages. This will be explained in detail in
subsequent sections of this chapter.

According to TWDB rules, potentially feasible water management strategies are to be
evaluated by considering:

e The quantity, reliability, and cost of water delivered and treated for the end user’s
requirements;

e Environmental factors including effects on environmental water needs, wildlife
habitat, cultural resources, and effect of upstream development on bays, estuaries,
and arms of the Gulf of Mexico;

NRS Consulting Engineers Initially Prepared Plan (IPP)



Region M Regional Water Plan 4-9

e Impacts on other water resources of the state, including other water management
strategies and groundwater surface water interrelationships;

e Impacts of water management strategies on threats to agricultural and natural
resources;

e Any other factors deemed relevant by the regional water planning group, including
recreational impacts;

e Equitable comparison and consistent application of all water management strategies
the regional water planning group determined to be potentially feasible for each
water supply need;

e Consideration of the provisions in Texas Water Code, Section 11.085(k)(1) for
interbasin transfers; and,

e Consideration of third party social and economic impacts resulting from voluntary
redistributions of water.

In January 2000, the Rio Grande RWPG adopted a two-tiered approach to the
evaluation of water management strategies. The first tier of criteria focused on the
estimated water supply yield, cost, and environmental impact of each water
management strategy. According to TWDB guidelines, yield is the quantity of water
that is available from a particular strategy under drought-of-record hydrologic
conditions. The cost of implementing a strategy includes the estimated capital or
construction costs, total annual cost, and the unit cost expressed as dollars per acre-
foot of yield. As indicated, cost estimates include the cost of water delivered and
treated for end-user requirements. For example, water supplied to a municipal water
user would typically include costs for diversion and delivery, as well as capital and O&M
costs for treatment to meet current state and federal drinking water standards and
distribution to the end user. Cost estimates were prepared in consideration of TWDB
guidelines regarding interest rates, debt service, other project costs (e.g., environmental
studies, permitting, and mitigation). In addition to environmental considerations that
are included in estimates of cost for each strategy, environmental impacts were
considered and assessed at a reconnaissance level.

The second tier of evaluation included consideration, as appropriate, of other factors
outlined in TWDB rules, for example, impacts on recreation, third-party impacts,
impacts on agricultural and natural resources. A step by step flow chart of determining
if a previously mentioned WMS shall still be implemented in the next round of regional
planning is shown in Figure 4.1.
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Figure 4.1: Flow Chart of Previous WMS

Are previous wells still applicable for
the region (both previously Remove
recommended and not- No strategy
recommended)?
I
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Evaluate water supply/demand for
each WUG. Modify demand based
on changes to population.
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input on potential WMS (include
information from previous plan)

: : Use information from previous
Was input received? No | plan

Yes

Incorporate input into regional
plan and prepare
recommendations

Is there a WMS that will not be
used by any WUG?

Finalize WMS recommendations

4.2 COMPARISON OF WATER DEMANDS WITH WATER SUPPLIES TO
DETERMINE NEEDS

This chapter compares the water demand projections discussed in Chapter 2 with the
water supply projections presented in Chapter 3. The objective is to determine which
water users within the Rio Grande Region will have more water supplies than they will
need during the planning period and which will fall short. As required by the TWDB,
this comparison considers each “city, county and portion of a river basin within the
regional water planning area for major providers of municipal and manufacturing
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water, and for categories of water use including municipal, manufacturing, irrigation,
steam electric power generation, mining and livestock watering.” In this analysis, a
water supply “need” means that current or projected demands are greater than supply,
producing a water supply “deficit” or shortage. Supply in “excess” of demand, on the
other hand, results in a water supply “surplus” for the particular user. It is the water
supply deficits and shortages that will require new water supply strategies in order to
satisfy future projected demands.

The Rio Grande region faces significant water supply needs, as indicated in Table 4.1,
even though there are surpluses of water available for some categories of use in some
counties in some years, as indicated in Table 4.2. These tables summarize total water
supply needs and excess supplies by category of use for the Rio Grande Region for each
decade of the planning period. Following are detailed projections of water needs and
excess supplies by each category of use: municipal, manufacturing, irrigation, steam
electric power generation, mining, and livestock. Projected demands are also provided
for each of the two river basins and the one coastal basin that are encompassed within
the Rio Grande Region. A list of the Wholesale Water Providers for the region is

located in Table 4.3.

Table 4.1: Water Supply Needs for the Rio Grande Region by Category of Use (acre-feet/year)

Category of Use 2010 2020 2030 2040 2050 2060
Municipal 23,936 61,064 113,978 174,120 245,148 321,248
Manufacturing 1,921 2,355 2,748 3,137 3,729 4,524
Irrigation 410,637 336,224 242,442 248,903 255,366 261,330
Steam Electric 0 1,980 4,374 7,291 11,214 16,382
Mining 0 0 0 0 0 0
Livestock 1 1 1 1 1 1
TOTAL WATER
NEEDS (ac-ft/yr) 436,494 401,623 363,542 433,451 515,457 603,484

Table 4.2: Water Supply Surpluses for the Rio Grande Region by Category of Use (acre-feet/year)
Category of Use 2010 2020 2030 2040 2050 2060

Municipal 66,272 43,847 32,027 22,960 18,355 16,059
Manufacturing 962 634 338 42 34 29
Irrigation 0 0 212 185 158 133
Steam Electric 2,753 1,332 874 315 0 0
Mining 755 747 736 726 717 704
Livestock 0 0 0 0 0 0
TOTAL WATER

SURPLUS (ac-ft/yr) 70,742 46,560 34,187 24,228 19,264 16,925
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Table 4.3: Wholesale Water Providers Surplus/Deficit Analysis
2010 2020 2030 2040 2050 2060

Delta Lake Municipal

Authority 0 0 0 0 0 0

City of Eagle Pass 0 0 0 0 0 0
Harlingen

Waterwork% System 0 0 ! 0 0 0

Laguna Madre WD 0 0 0 0 0 0

City of McAllen 0 0 0 0 0 0

Sharyland WSC 0 0 0 0 0 0

Southmost Regional
Water Authority

Valley MUD#2
North Alamo WSC 0 0 0 -2,450 | -7,465 | -12,565

-11,844 | -11,844 | -11,844 | -11,844 | -11,844 | -11,844

(@]
o
(@]
—
o
—

4.2.1 Municipal Water Needs

Municipal water needs in the Rio Grande Region are projected to increase
dramatically over the 50-year planning period, as a growing demand for water
outstrips currently available water supplies. As shown in Figure 4.2 below, regional
water supply deficiencies for municipal use are projected to increase from
approximately 23,936 acre-feet per year (ac-ft/yr) in the year 2010 to more than
321,248 ac-ft/yr in 2060.

Figure 4.2: Municipal Water Needs Summary
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Figure 4.2 shows that total municipal demand will exceed total supplies beginning
around the year 2020. However, this regional summary does not reflect the fact
that some entities have secured water supplies in excess of projected demand for
the entire planning period while others already are facing deficiencies. A county-by-
county summary of the region’s municipal water needs follows.
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4.2.1.1 Cameron County - Municipal Summary

By 2010, eight communities or water supply corporations out of the 23

municipal water supply entities located in Cameron County are expected to
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experience water supply deficits. By 2030, six additional cities in the county are

projected to have deficits, as shown in Table 4.4. A total of 21 of the 23

municipal water supply entities are projected to have deficits by the year 2050.

Table 4.4: Municipal Water Surplus/Needs for Cameron County

Surplus/Deficit (ac-ft/yr)

Water User Group River Basin 2010 2020 2030 2040 2050 2060
Brownsville Nueces-Rio Grande -7131] -14959| -22619| -31044| -39338| -47857
Brownsville Rio Grande -121 -177 -234 -300 -364 -431
Combes Nueces-Rio Grande 222 200 173 149 120 89
East Rio Hondo WSC Nueces-Rio Grande 2,639 1,939 1,184 492 -277] -1,006
El Jardin Rio Grande -309 -729 -1165 -1607 -2045 -2482
El Jardin Nueces-Rio Grande -1 -3 -6 -8 -10 -13
Indian Lake Nueces-Rio Grande -18 -27 -36 -46 -54 -64
Harlingen Nueces-Rio Grande 5,125 3,915 2,778 1,557 178] -1,346
Laguna Madre WD Nueces-Rio Grande 1,638 562 -568| -1,674| -2,796| -3,864
La Feria Nueces-Rio Grande 1,544 1,369 1,186 997 814 624
Laguna Vista Nueces-Rio Grande 705 650 586 520 453 381
Los Fresnos Nueces-Rio Grande 317 61 -206 -474 -740 -997
Los Indios Nueces-Rio Grande 0 0 0 0 0 0
Military Highway WSC  |Nueces-Rio Grande 251 -239 -799| -1,437( -2,117]1 -2,817
Military Highway WSC  |Rio Grande 15 -11 -5 -1 -7 -13
Olmita WSC Nueces-Rio Grande 44 -319 -696| -1,064| -1,448] -1,814
Palm Valley Nueces-Rio Grande -73 -62 -49 -35 -27 -23
Palm Valley Estates UD |Nueces-Rio Grande -3 -14 -28 -43 -60 -79
Port Isabel Nueces-Rio Grande -1,888| -2,090| -2,297| -2,498| -2,714] -2,925
Primera Nueces-Rio Grande -186 -289 -389 -505 -618 -740
Rancho Viejo Nueces-Rio Grande 874 899 918 941 953 966
Rio Hondo Nueces-Rio Grande 473 451 430 411 381 346
San Benito Nueces-Rio Grande 2,117 1,548 982 401 -210 -831
Santa Rosa Nueces-Rio Grande 569 524 471 422 369 312
South Padre Island Nueces-Rio Grande -750] -1,381| -2,035| -2,689| -3,341| -3,967
Valley Mud 2 Nueces-Rio Grande 129 -387 -422 -457 -494 -532
Valley Mud 2 Rio Grande 22 5 -14 -31 -51 -69
County-Other Nueces-Rio Grande 8652 7758 6814 5900 4940 3955
County-Other Rio Grande -8 -9 -12 -13 -15 -17
SUM OF DEFICITS -10,486| -20,697| -31,578| -43,925| -56,725| -70,540
SUM OF EXCESS SUPPLIES 25,336| 19,883| 15,521] 11,790 8,208| 6,673

4.2.1.2 Hidalgo County - Municipal Summary

Six cities in Hidalgo County are projected to have a need for additional water

supply in 2010. By 2030, 12 of the county’s 25 municipal water suppliers, plus
its rural areas, will experience deficits. Water needs for the county are projected
to increase more than 50-fold in 50 years, from approximately 2,300 ac-ft/yr in
2010 to more than 131,000 ac-ft/yr in 2060, as shown in Table 4.5,
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Table 4.5: Municipal Water Surplus/Needs for Hidalgo County

Surplus/Deficit (ac-ft/yr)

Water User Group |River Basin 2010 2020 2030 2040 2050 2060
Alamo Nueces-Rio Grande -59 -763| -1,547| -2,415| -3,407 -4,424
Alton Nueces-Rio Grande 3,291 4,031 2,423 2,380 2,319 2,279
Donna Nueces-Rio Grande 1,804 1,585 1,360 1,088 749 344
Edcouch Nueces-Rio Grande -108 -145 -190 -246 -317 -401
Edinburg Nueces-Rio Grande 4,247 2,246 -242| -2,555| -5,590 -8,700
Elsa Nueces-Rio Grande 679 651 607 561 480 381
Hidalgo Nueces-Rio Grande 600 231 -83 -520| -1,028 -1,545
Hidalgo Rio Grande 41 64 27 67 92 114
Hidalgo City MUD Nueces-Rio Grande -1,130]1 -1,814] -2,588| -3,421| -4,342 -5,287
La Joya Nueces-Rio Grande 201 193 115 130 123 105
La Joya Rio Grande -113 -157 -130 -205 -273 -348
La Villa Nueces-Rio Grande 262 268 274 280 283 280
McAllen Nueces-Rio Grande 3,199] -1,139| -6,463] -12,017| -18,411| -25,447
McAllen Rio Grande 0 0 -1 -2 -3 -4
Mercedes Nueces-Rio Grande 3,296 3,263 3,195 3,129 2,978 2,784
Military Hwy WSC Nueces-Rio Grande 962 632 314 -38 -408 -801
Military Hwy WSC Rio Grande 10 7 4 0 -4 -9
Mission Nueces-Rio Grande -1,128] -3,756| -6,703] -9,719| -13,496] -17,365
North Alamo WSC Nueces-Rio Grande 8,982 5,628 1,853 -2,345| -7,180| -12,151
Palmhurst Nueces-Rio Grande 0 0 209 -296 -929 -1,633
Palmview Nueces-Rio Grande 0 0 0 0 -447 -905
Penitas Nueces-Rio Grande 9 11 16 18 15 7
Pharr Nueces-Rio Grande 710 -1,085| -3,126] -5,446| -7,904| -10,675
Progresso Nueces-Rio Grande 0 0 0 0 1 0
San Juan Nueces-Rio Grande -478] -1,641 -2,933] -4,361 -6,007 -7,697
Sharyland WSC Nueces-Rio Grande 1,624 -392 -397] -1,331 -2,296 -3,335
Sullivan City Rio Grande 159 187 184 12 -196 -411
Weslaco Nueces-Rio Grande 1,216 644 -33 -812| -1,743 -2,803
County-Other Nueces-Rio Grande 1,028 -2,179| -5,775| -9,722| -14,197| -18,779
County-Other Rio Grande 60 -187 -409 -652 -927 -1,210
SUM OF DEFICITS -3,016| -13,256| -30,619] -56,101| -89,289| -108,673
SUM OF EXCESS SUPPLIES 32,378] 19,633] 10,580 7,667 7,040 6,295

4.2.1.3 Jim Hogg County - Municipal Summary

Jim Hogg County currently indicates no water supply shortages for the only
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major city located in the region (Hebbronville), as shown in Table 4.6. However,
the County-Other water user categories, which incorporate rural demands, show

small shortages over the planning period. The total supply shortage for the

County-Other category ranges from 67 ac-ft/yr to 72 ac-ft/yr.
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Table 4.6: Municipal Water Surplus/Needs for Jim Hogg County
Surplus/Deficit (ac-ft/yr)

Water User Group |River Basin 2010 2020 2030 2040 2050 2060
Hebbronville Nueces-Rio Grande 169 141 120 108 122 152
County-Other Nueces-Rio Grande -60 -66 -70 -73 -71 -65
County-Other Rio Grande -7 -7 -8 -8 -8 -7

SUM OF DEFICITS -67 -73 -78 -81 -79 -72

SUM OF EXCESS SUPPLIES 169 141 120 108 122 152

4.2.1.4 Maverick County - Municipal Summary

The most significant municipal water supply need in Maverick County occurs in
the Rio Grande basin portion of the County-Other category. This need,
estimated to be 280 ac-ft/yr by the year 2010, is projected to increase to over
2,400 ac-ft/yr in 2060. Table 4.7 presents the water surplus or deficit for each
city or County-Other area in Maverick County.

Table 4.7: Municipal Water Surplus/Needs for Maverick County

Surplus/Deficit (ac-ft/yr)
Water User Group |River Basin 2010 2020 2030 2040 2050 2060
Eagle Pass Rio Grande 2,065 1,869 1,644 1,462 1,175 862
El Indio WSC Rio Grande -1 -1 0 0 0 0
County-Other Nueces 253 252 251 250 249 249
County-Other Rio Grande -280 -801 -1293 -1733 -2122 -2475
SUM OF DEFICITS -281 -802 -1293 -1733 -2122 -2475
SUM OF EXCESS SUPPLIES 2,318 2,121 1,895 1,712 1,424 1,111

NRS Cons

The City of Eagle Pass now has absorbed the El Indio WSC service area and is
now supplying these users with municipal water. While the TWDB-approved
demand projections for Eagle Pass and El Indio are not being formally amended
at this time, Table 4.7 shows that the demand for El Indio will be met by the City
of Eagle Pass throughout the planning horizon. The City of Eagle Pass intends to
request formal amendment of the Rio Grande Regional Water Plan to
incorporate the El Indio WSC demands. The shortages for Eagle Pass in 2050
and 2060 are the result of fully supplying the El Indio WSC demands.

4.2.1.5 Starr County - Municipal Summary

Total municipal water supply deficits in Starr County are projected to increase
from approximately 5,500 ac-ft/yr in 2010 to approximately 16,000 ac-ft/yr in
the year 2060. During this period, excess supplies are projected to decrease from
about 660 ac-ft/yr down to about 250 ac-ft/yr. Table 4.8 presents the water
surplus or deficit for each city or County-Other area in Starr County.
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Table 4.8: Municipal Water Surplus/Needs for Starr County
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Surplus/Deficit (ac-ft/yr)
Water User Group |River Basin 2010 2020 2030 2040 2050 2060
La Grulla Rio Grande -341 -389 -442 -500 -563 -634
Rio Grande City Rio Grande -425 -627 -892 -1,117 -1,409 -1,733
Roma Los-Saenz Rio Grande -41 -363 -702 -1,064 -1,447 -1,853
RIO WSC Rio Grande -175 -314 -462 -603 -753 -896
County-Other Nueces-Rio Grande 539 483 426 367 309 251
County-Other Rio Grande -5,161 -6,540 -7,961 -9,424 -10,844 -12,276
SUM OF DEFICITS -6,143 -8,233 -10,459 -12,707 -15,016 -17,392
SUM OF EXCESS SUPPLIES 539 483 426 367 309 251

4.2.1.6 Webb County - Municipal Summary

Webb County has projected water supply needs of approximately 5,500 ac-ft/yr
by 2010. By 2060, these needs are projected to reach almost 97,000 ac-ft/yr.

The City of Laredo, Webb County WID and portions of the County-Other water
user categories will have shortages over the planning period. Table 4.9 presents
the water surplus or deficit for each city or County-Other area in Webb County.

Table 4.9: Municipal Water Surplus/Needs for Webb County
Surplus/Defict (ac-ft/yr)

Water User Group |River Basin 2010 2020 2030 2040 2050 2060
El Cenizo Rio Grande 209 -59 -376 -725 -1,128 -1,554
Laredo Rio Grande -5,293 -18,857 -34,375 -51,672 -70,422 -90,775
Webb County WID Rio Grande -43 -139 -246 -362 -494 -633
Rio Bravo Rio Grande 144 -285 -737 -1,233 -1,789 -2,375
County-Other Nueces -19 -38 -58 -82 -108 -138
County-Other Nueces-Rio Grande -30 -57 -88 -122 -162 -207
County-Other Rio Grande -148 -289 -448 -627 -832 -1,058
SUM OF DEFICITS -5,532 -19,724]  -36,327 -54,824|  -74,934] -96,740
SUM OF EXCESS SUPPLIES 353 0 0 0 0 0

4.2.1.7 Willacy County - Municipal Summary

In Willacy County, water shortages have been identified for the city of Sebastian
beginning in 2030. North Alamo WSC and the City of San Perlita are expected
to experience shortages in 2040 and 2050 respectively. Table 4.10 presents the
water surplus or deficit for each city or County-Other area in Willacy County.
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Table 4.10: Municipal Water Surplus/Needs for Willacy County

Surplus/Deficit (ac-ft/yr)
Water User Group |River Basin 2010 2020 2030 2040 2050 2060
Lyford Nueces-Rio Grande 657 647 638 633 621 607
North Alamo WSC  |Nueces-Rio Grande 563 317 94 -105 -285 -415
Raymondville Nueces-Rio Grande 5,625 5,588 5,550 5,511 5,496 5,494
San Perlita Nueces-Rio Grande 14 8 3 -1 -4 -6
Sebastian Nueces-Rio Grande 44 4 -33 -62 -82 -93
County-Other Nueces-Rio Grande 483 366 259 159 57 58
SUM OF DEFICITS 0 0 -33 -168 -371 -514
SUM OF EXCESS SUPPLIES 7,387 6,930 6,544 6,303 6,174 6,160

4.2.1.8 Zapata County - Municipal Summary

The City of Zapata has secured adequate water supplies to meet demand
throughout the planning period. The total County-Other deficit is projected to
increase from about 579 ac-ft/yr in 2010 to more than 1,800 ac-ft/yr in 2060.
Table 4.11 presents the water surplus or deficit for each city or County-Other
area in Zapata County.

Table 4.11: Municipal Water Surplus/Needs for Zapata County

Surplus/Deficit (ac-ft/yr)
Water User Group River Basin 2010 2020 2030 2040 2050 2060
Zapata Rio Grande 872 888 904 920 931 931
County-Other Rio Grande -571 -853 -1131 -1387 -1632 -1813
SUM OF DEFICITS -571 -853 -1131 -1387 -1632 -1813
SUM OF EXCESS SUPPLIES 872 888 904 920 931 931

4.2.2 Manufacturing Water Needs

The Rio Grande Region exhibits a supply shortage over the planning period for
manufacturing water demands. Figure 4.33 presents a region-wide summary of
manufacturing water supplies as compared to projected demands. The projected
water needs (deficiencies) and excess supplies for the region also are indicated on
the graph for each decade.
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Figure 4.3: Manufacturing Water Needs Summary
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The majority of the deficits in manufacturing water supplies are located in Cameron
County, with much smaller deficits in Hidalgo and Willacy Counties. Table 4.12
presents manufacturing water surplus/deficit information by county and river basin.
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Table 4.12: Manufacturing Water Surplus/Needs for the Rio Grande Region

County River Basin Surplus/Deficit (ac-ft/yr)
Deficits are shaded
2010 2020 2030 2040 2050 2060
Cameron Nueces-Rio Grande -1,896 -2,330 -2,723 -3,112 -3,449 -3,905
Cameron Rio Grande 0 0 0 0 0 0
Hidalgo Nueces-Rio Grande 912 589 297 5 -255 -594
Hidalgo Rio Grande 0 0 0 0 0 0
Jim Hogg Nueces-Rio Grande 0 0 0 0 0
Jim Hogg Rio Grande 0 0 0 0 0 0
Maverick Nueces 50 45 41 37 34 29
Maverick Rio Grande 0 0 0 0 0 0
Starr Nueces-Rio Grande 0 0 0 0 0 0
Starr Rio Grande 0 0 0 0 0 0
Webb Nueces 0 0 0 0 0 0
Webb Nueces-Rio Grande 0 0 0 0 0 0
Webb Rio Grande 0 0 0 0 0 0
Willacy Nueces-Rio Grande -25 -25 -25 -25 -25 -25
Zapata Rio Grande 0 0 0 0 0 0
SUM OF DEFICITS -1,921] -2,355| -2,748] -3,137| -3,729] -4,524
SUM OF EXCESS SUPPLIES 962 634 338 42 34 29

4.2.3 Irrigation Water Needs

The Rio Grande Region does not have enough irrigation water supplies to meet
projected irrigation water demands. At present, total water supply deficiencies are
estimated to be more than 410,000 ac-ft/yr. The overall volumes of these water
supply shortages are projected to remain relatively constant over the planning
period. It should be noted that these deficits are based on normal levels of projected
irrigation demand under drought conditions with adequate water available in
storage in Amistad and Falcon Reservoirs to meet the irrigation demands. Figure 4.4
presents a region-wide summary of irrigation water supplies as compared to
projected demands, along with water needs (deficiencies) and excess supplies.

Cameron, Hidalgo, Maverick, Starr, Webb, Willacy, and Zapata counties have

identified irrigation water supply needs. Table 4.13 presents irrigation water
surplus/deficit by county and by river basin.
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Figure 4.4: Irrigation Water Needs Summary
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Table 4.13: Irrigation Water Surplus/Needs for the Rio Grande Region

2060

Surplus/Deficit (ac-ft/yr)

Deficits are shaded

City River Basin
Cameron [Nueces-Rio Grande
Cameron |Rio Grande
Hidalgo |Nueces-Rio Grande
Hidalgo |Rio Grande
Jim Hogg |Nueces-Rio Grande
Maverick [Nueces
Maverick |Rio Grande
Starr Nueces-Rio Grande
Webb Rio Grande
Willacy [Nueces-Rio Grande
Zapata Rio Grande

SUM OF DEFICITS

-410,637

-336,224| -242,442| -248,903

-255,366

-261,330

SUM OF EXCESS SUPPLIES

0

0 212 185

158

133
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Table 4.14 Irrigation Districts Surplus/Deficits for the Rio Grande Region
Surplus/Deficit (ac-ft/yr)
Irrigation District Defecits are shaded
2000 2010 2020 2030 2040 2050 2060

Hidalgo County Water
Improvement District No. 3 -5,992 -3,880 -1,924 -329 -363 -397 -428
Bayview Irrigation District No. 11

-7,105 -5,260 -3,531 -2,021 -2,115 -2,209 -2,296
Valley Acres Irrigation District 4,777 -4,611 -4,758 -4,897 -4,991 -5,085 -5,172
Santa Maria Irrigation District-
Cameron County No. 4 -3,582 -3,139 -2,797 -2,472 -2,521 -2,571 -2,617
La Feria Irrigation District-
Cameron County No. 3 -34,939 -28,984 -23,446 -18,432 -18,793 -19,154 -19,488
Cameron County Water
Improvement District No. 16 -2,488 -2,109 -1,727 -1,391 -1,403 -1,415 -1,425
Hidalgo County Irrigation District
No. 1 -56,706 -38,352 -21,144 -7,097 -7,359 -7,621 -7,863
United Irrigation District of
Hiidalgo County -49,086 -39,306 -29,875 -22,159 -22,298 -22,438 -22,566
Hidalgo County Water Control
and Improvement District No. 18 -3,641 -2,780 -1,981 -1,326 -1,343 -1,360 -1,376
Hidalgo County Municipal Utility
District No. 1 -3,931 -2,988 -2,116 -1,402 -1,420 -1,439 -1,457
Hidalgo County Irrigation District
No. 16 -15,494 -10,458 -6,037 -2,428 -2,567 -2,705 -2,832
Hidalgo County Irrigation District
No. 13 -304 88 319 409 405 400 397
Hidalgo County Water
Improvement District No. 5 -4,539 -3,676 -3,081 -2,461 -2,524 -2,586 -2,643
Engleman Irrigation District -2,347 -1,738 -1,248 -758 790 -822 -852
Santa Cruz Irrigation District No.
15 -18,301 -15,364 -13,599 -11,718 -11,968 -12,219 -12,451
Hidalgo County Irrigation District
No. 2 -37,000 -15,927 2,516 17,543 17,036 16,529 16,061
Donna Irrigation District-Hidalgo
County No. 1 -26,998 -22,135 -19,056 -16,163 -16,533 -16,902 -17,244
Adams Garden Irrigation District
No. 19 -4,845 -5,051 -5,565 -6,085 -6,151 -6,218 -6,279
Hidalgo County Irrigation District
No. 19 -4,536 1,170 4,748 6,260 6,197 6,135 6,078
Delta Lake Irrigation District -37,562 -34,272 -34,014 -33,645 -34,160 -34,675 -35,150
Hidalgo and Cameron Counties
Irrigation District No. 9 -54,525 -33,197 -14,430 2,792 2,045 1,297 608
Cameron County Irrigation
District No. 6 -24,192 -18,749 -13,562 -9,028 -9,280 -9,533 -9,767
Brownsville Irrigation District -40,867 -29,983 -19,693 -12,149 -12,240 -12,330 -12,414
Harlingen Irrigation District-
Cameron County No. 1 -19,170 -16,607 -14,536 -12,585 -12,847 -13,110 -13,353
Hidalgo County Water
Improvement District No. 3 -40,563 -30,071 -20,012 -12,558 -12,645 -12,730 -12,811
Cameron County Irrigation
District No. 2 -87,896 -72,366 -57,074 -43,700 -44,280 -44,860 -45,395
Sum of Deficits -518,560 -438,894 -315,206 -222,783 -241,236 -232,379 -218,256
Sum of Excess Supplies 0 1,258 7,583 27,004 25,683 24,361 23,144
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4.2.4 Steam Electric Water Needs

The Rio Grande Region is projected to have steam electric water demands in excess
of existing supplies after the year 2010. Relatively large steam electric water supply
deficits will occur due to the location of available supply though the year 2060.
Figure 4.5 presents a region-wide summary of steam electric water supplies as

compared to demand, along with water needs (deficiencies) and excess supplies for
the region.

Figure 4.5: Steam Electric Water Needs Summary
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Although the Rio Grande Region has no identified steam electric water demand
needs in the year 2010, supply shortages are projected beginning in 2020 for
Hidalgo County and beginning in 2050 for Cameron and Webb County. Table 4.15
presents steam electric water surplus/deficit by county and by river basin.
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Table 4.15: Steam Electric Water Surplus/Needs for the Rio Grande Region
County River Basin Surplus/Deficit (ac-ft/yr)
Deficits are shaded
2010 2020 2030 2040 2050 2060

Cameron Nueces Rio Grande 784 877 620 306 =77 -544]
Cameron Rio Grande 0 0 0 0 0 0
Hidalgo Nueces-Rio Grande 1816 -1,980 -4,374 -7,291] -10,847| -15,183
Hidalgo Rio Grande 0 0 0 0 0 0
Jim Hogg Nueces-Rio Grande 0 0 0 0 0 0
Jim Hogg Rio Grande 0 0 0 0 0 0
Maverick Nueces 0 0 0 0 0 0
Maverick Rio Grande 0 0 0 0 0 0
Starr Nueces-Rio Grande 0 0 0 0 0 0
Starr Rio Grande 0 0 0 0 0 0
Webb Nueces 0 0 0 0 0 0
Webb Nueces-Rio Grande 0 0 0 0 0 0
Webb Rio Grande 153 455 254 9 -290 -655
Willacy Nueces-Rio Grande 0 0 0 0 0 0
Zapata Rio Grande 0 0 0 0 0 0
SUM OF DEFICITS 0 -1,980 -4,374 -7,291] -11,214] -16,382
SUM OF EXCESS SUPPLIES 2,753 1,332 874 315 0 0

4.2.5 Mining Water Needs

Total mining water supply is projected to exceed water demand throughout the
planning period. Figure 4.6, below, presents a region-wide summary of mining

NRS Consulting Engineers

water supplies as compared to demand and water needs (deficiencies) and excess
supplies for the region.

Table 4.16 presents mining water surplus/deficit by county and by river basin. This
table shows that the largest surpluses are in Hidalgo, Webb, and Zapata counties.

4.2.6 Livestock Water Needs

Projections show no identified livestock water supply shortages in the Rio Grande
Region during the next 50 years. Figure 4.7 presents a region-wide summary of
livestock water supplies as compared to demand and a summary of water needs
(deficiencies) and excess supplies for the region. The following table presents
livestock water surplus/deficit by county and by river basin.
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Figure 4.6: Mining Water Needs Summary
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Table 4.16: Mining Water Surplus/Needs for the Rio Grande Region
County River Basin Surplus/Deficit (ac-ft/yr)
Deficits are shaded
2010 2020 2030 2040 2050 2050
Cameron Nueces-Rio Grande 6 6 6 6 6 6
Cameron Rio Grande 0 0 0 0 0 0
Hidalgo Nueces-Rio Grande 183 182 181 179 177 175
Hidalgo Rio Grande 23 22 21 21 21 20
Jim Hogg Nueces-Rio Grande 8 5 4 3 1 1
Jim Hogg Rio Grande 0 0 0 0 0 0
Maverick Nueces 0 0 0 0 0 0
Maverick Rio Grande 35 36 34 34 34 33
Starr Nueces-Rio Grande 11 11 11 11 11 11
Starr Rio Grande 9 9 9 9 9 8
Webb Nueces 226 224 222 220 218 216
Webb Nueces-Rio Grande 34 34 32 29 27 26
Webb Rio Grande 110 109 108 107 106 104
Willacy Nueces-Rio Grande 0 0 0 0 0 0
Zapata Rio Grande 110 109 108 107 106 104
SUM OF DEFICITS 0 0 0 0 0 0
SUM OF EXCESS SUPPLIES 755 747 736 726 716 704
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Figure 4.7: Livestock Water Needs Summary
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Table 4.17: Livestock Water Surplus/Needs for the Rio Grande Region

County River Basin Surplus/Deficit (ac-ft/yr)
Deficits are shaded
2010 2020 2030 2040 2050 2060
Cameron Nueces-Rio Grande 0 0 0 0 0 0
Cameron Rio Grande 0 0 0 0 0 0
Hidalgo Nueces-Rio Grande 0 0 0 0 0 0
Hidalgo Rio Grande 0 0 0 0 0 0
Jim Hogg Nueces-Rio Grande 0 0 0 0 0 0
Jim Hogg Rio Grande 0 0 0 0 0 0
Maverick Nueces 0 0 0 0 0 0
Maverick Rio Grande 0 0 0 0 0 0
Starr Nueces-Rio Grande 0 0 0 0 0 0
Starr Rio Grande 0 0 0 0 0 0
Webb Nueces 0 0 0 0 0 0
Webb Nueces-Rio Grande 0 0 0 0 0 0
Webb Rio Grande 0 0 0 0 0 0
Willacy Nueces-Rio Grande 0 0 0 0 0 0
Zapata Rio Grande 0 0 0 0 0 0
SUM OF DEFICITS 0 0 0 0 0 0
SUM OF EXCESS SUPPLIES 0 0 0 0 0 0
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4.3 OVERVIEW OF RECOMMENDED WATER MANAGEMENT STRATEGIES

The Rio Grande RWPG has adopted five basic goals or “pillars” that underlie this
regional water plan. These are:

e Optimize the supply of water available from the Rio Grande;

e Reduce projected municipal water supply needs through expanded water
conservation programs;

e Diversify water supply sources for DMI uses through the appropriate development
of alternative water sources (e.g., brackish water desalination, seawater
desalination, reuse of reclaimed water, groundwater); and

e Minimize irrigation shortages through the implementation of agricultural water
conservation measures and other measures; and

e Recognize that the acquisition of existing Rio Grande water supplies will be the
preferred strategy of many DMI users for meeting future water supply needs.

Consistent with these goals, the Rio Grande RWPG has adopted recommended water
management strategies for each water user group (WUG) with identified water needs
during the 50-year planning period. It should be noted that the water management
strategies recommended and adopted by the Rio Grande RWPG and presented herein
are for the entire 50-year planning period, applicable towards both near-term needs
(2010-2040) and long-term needs (2040-2060). The sections that follow present a
regional overview of recommended water management strategies for each major
category of water use. Information for all of the potentially feasible water
management strategies that were considered during the planning process is presented
in Section 4.5 for meeting DMI needs in Section 4.9 for reducing irrigation shortages.

A summary of water management strategies is shown in Table 4.18 and Figure 4.8. It
is apparent that the most cost effective strategy with the greatest yield is Irrigation
Conveyance System Improvements. This strategy is expected to yield in excess of
200,000 acre-feet of water at approximately one-third the cost of most other strategies
with the exception of Municipal Water Conservation. Funding for these improvements
has been the drawback to implementation and is further described in Chapter 10.
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Figure 4.8: Municipal Water Management Strategies
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Table 4.18: Water Management Strategy Summary
Strategy Yield, ac-ft Acre-foot Cost Total Annual Cost
(Additional) (Annual)
Advanced Water Conservation 19,009 % 56.31 $ 1,070,397
Groundwater development 29,824 % 432.71 $ 12,905,143
Urbanization 15,245 $ 641.62 $ 9,781,497
Non-Potable Reuse of reclaimed water 30,841 § 466.48 $ 14,386,710
Contract Water Rights 4,577 % 652.44 $ 2,986,218
Desalination of Brackish groundwater 69,832 % 775.06 $ 54,123,990
Brownsville Weir and Reservoir 20,643 % 584.94 $ 12,074,916
Acquisition of Rio Grande water rights 143,944 § 542.74 $ 78,124,167
Potable Reuse of reclaimed water 1,120 $ 716.71 $ 802,715
Desalination of Seawater 7902 % 1322.96 $
Total 342,937 $ 186,255,753
Irrigation Demands
Conveyance System Improvements 218,783 $ 120.68 $ 26,402,732.4
On-Farm Conservation 219,226 $ 253.38 $ 55,547,483.9
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It should be noted, however, that irrigation yields less than municipal rights by a factor
of two to one when comparing irrigation Class A rights to the of municipal rights.
With the acquisition of water rights accounting for over 40% of the municipal
strategies, the Rio Grande will remain the dominant source of water for the Region.

Alternate sources of water will also play an important part in providing the needs for
the area. Brackish groundwater desalination will provide an alternate source of water
not previously used and planned in the previous Rio Grande Regional Plan. Over 22%
of the supplies will be from brackish desalination. The remaining strategies are shown
below.

4.3.1 Recommended Strategies for Meeting Municipal Water Needs

Table 4.19: Municipal Demand by County
Municipal Demand by County (ac-ft/year)

County Name Year 2010 Year 2020 | Year 2030 | Year 2040 | Year 2050 | Year 2060
CAMERON 89,555 106,553 123,873 141,599 159,379 176,749
HIDALGO 117,193 145,679 177,947 212,579 251,155 291,206
JIM HOGG 903 966 1,016 1,056 1,044 1,005
MAVERICK 9,561 10,872 12,139 13,245 14,327 15,259
STARR 13,671 16,175 18,794 21,432 24,093 26,698
WEBB 54,884 70,772 88,564 108,134 129,525 152,122
WILLACY 3,398 3,692 3,960 4,177 4,324 4,396
ZAPATA 2,303 2,603 2,903 3,186 3,441 3,630
TOTAL 291,468 357,312 429,196 505,408 587,288 671,065

All projections referenced from TWDB approved data.

According to the data provided by the TWDB municipal water demands are
projected to almost triple by 2060. With the factor of urbanization and the loss of
acreage used for irrigation needs, the growth of municipal water demand is
inevitable. TWDB rules specify that the regional water plans are to include the
evaluation of all water management strategies the RWPG determines to be
potentially feasible. For the Rio Grande Region, an initial determination of
potentially feasible strategies was made by the Rio Grande RWPG and was
incorporated into the approved scope-of-work for preparation of the regional water
plan. Additional strategies were added over the course of the planning process.

For DMI users, the strategies looked at for this plan are:

e Municipal water conservation;

e Potable Reuse of reclaimed water;

e Non-Potable Reuse of reclaimed water;

e Acquisition of additional Rio Grande water through water rights purchase &
contract;

e Desalination of Brackish groundwater;

e Desalination of Seawater;

e Brush Management;

e Groundwater development;

e Brownsville Weir and Reservoir;
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e Proposed Elsa Tank

For DMI users, the strategies that were further evaluated according to TWDB

standards for this plan are:

e Municipal water conservation;

e Non-Potable Reuse of reclaimed water;

e Acquisition of additional Rio Grande water through water rights purchase &
contract;

e Desalination of Brackish groundwater;

e Desalination of Seawater;

e Groundwater development;

e Brownsville Weir and Reservoir;

e Proposed Elsa Tank

It should be noted that a given WUG may implement any combination and/or order
of the above mentioned recommended strategies for DMI shortages to meet its
specific needs. A municipal water supply/demand analysis has been performed for
each WUG. This information can be viewed in the appendix.

The strategies selected for meeting DMI needs generally will not result in adverse
impacts to other water resources of the state, will not threaten other natural
resources (see Chapter 1), and will not result in significant adverse socio-economic
impacts to third parties from voluntary redistributions of water (e.g., contractual
water sales).

Because a portion of future DMI needs will be met through the acquisition of
additional supply from the Rio Grande, reallocation of water from agricultural to
DMI uses will be required, which will have the effect of reducing the availability of
water for agricultural use.

However, instead of aggravating this “threat to agricultural resources” (see Chapter
1), significant opportunities exist for constructive partnerships between DMI users
and agricultural water users that will further the interests of both groups, and the
region as a whole.

Desalination of brackish groundwater as a technology was evaluated and an
amendment made to the previously adopted Regional Plan. There is an increased
consideration of desalination water plants for DMI use when the cost efficiencies
and environmental issues were economically addressed. Desalination of brackish
groundwater is a recommended strategy in specific local areas where it already is
cost-effective.

The Rio Grande RWPG considers groundwater as a viable alternative to augment
supplies in some areas. This is a current practice that is likely to continue.
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In addition, the Rio Grande RWPG recognizes that surface water uses that will not
have significant impact on the region’s water supply may be required above and
beyond the recommended strategies even though they are not specifically
recommended in the plan. Additionally, the region may also face the need to
develop water supply projects that do not involve the development of or connection
to a new water source even though such projects are not specifically recommended
in the plan.

The following is a table of Water Management Strategies that were not evaluated in
this plan. This table states why these strategies may not be practical in this particular
region according to Title 31, TAC 357,7(a)(7)(D) and (E).
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Table 4.20: Water Management Strategies Not Evaluated

Water Management Strategy

Systems optimization and conjunctive use of
resources

Due to the current dependency on the Rio Grande by all
water users in the region, the Regional Water Planning
Group evaluated the conjunctive use of this source in all
Water Management Strategies dealing with the Rio
Grande. Systems optimization is also addressed as an
irrigation WMS. Since many municipalities obtain their raw
water via irrigation canals, improving conveyance efficiency
directly benefits these users.

Reallocation of reservoir storage to new uses

Reservoir reallocation was analyzed. However, due to the
large quantity and relatively small storage volume of the
reservoirs in the region, this strategy is not a feasible option
for overall consideration.

Voluntary Redistribution of Water Resources
including contracts, water marketing, regional
water banks, sales, leases, options,
subordination agreements, and financing
agreements

Voluntary redistribution of water resources through
contracts, sales, and options were evaluated as WMSs. Rio
Grande Water Right acquisition by water marketing, water
banks, leases, subordination agreements, and financing
agreements have the possibility of being feasible WMSs.
However, a lack of key information makes these strategies
impossible to thoroughly evaluate.

Conversion of existing water rights through
voluntary agreements

Municipalities, Water Supply Corporations, and Irrigators
are currently in the midst of discussions regarding the
voluntary redistribution of water resources. In the past
year, these issues have come to the forefront. The transfer
may be either temporary or permanent, and in most
instances, will require a permit modification from the Texas
Commission on Environmental Quality.

Enhancements of yields of existing sources

The regional planning group evaluated the enhancement
of yields of existing sources including groundwater (fresh
and brackish) and raw water from the Rio Grande.
Groundwater yields were thoroughly evaluated and
included as a WMS. However, due to the water rights
system currently in place for the Rio Grande, enhancing the
raw water yield is not a feasible WMS.

Improvement of water quality including control
of naturally occurring chlorides

Water quality was researched as part of the Regional Water
Plan. The difficulty in including water quality as a WMS lies
in Region M's close proximity to Mexico. Untreated or
poorly treated discharges from inadequate wastewater
treatment facilities, primarily in Mexico, are the principal
source for fecal coliform bacteria contamination. Without
knowing the extent of Mexico's contribution to water
quality in the Rio Grande, a region specific water quality
WMS cannot be developed. However, WMSs for reducing
irrigation shortages through conservation will have a direct
effect on water quality. By reducing non-precipitation
irrigation runoff, water quality (predominantly in the
Arroyo Colorado) will improve.
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4.3.2 Recommended Strategies for Meeting Projected Manufacturing
Needs

Figure 4.9: Water Planning Manufacturing Water Demands
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Manufacturing deficits exist in Cameron, Hidalgo, and Willacy Counties. These
deficits are expected to be supplied with a combination of additional groundwater,
non-potable reuse, and water right purchase. Manufacturing needs are projected to
in double by 2060. There will be a steady increase in this demand according to the
data provide by the TWDB. The manufacturing water supply/demand analysis for
each county can be viewed in the appendix.

4.3.3 Recommended Strategies for Meeting Projected Steam Electric
Needs

Figure 4.10: Steam Electric Water Demands Projection
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Combined, the county-level steam electric power generation WUGSs in the region
are expected to have a deficit of 649 acre-feet in 2020 increasing to 16,383 acre-
feet in 2060. Water management strategies considered potentially applicable to this

NRS Consulting Engineers Initially Prepared Plan (IPP)



Region M Regional Water Plan 4-33

need include acquisition of additional Rio Grande supplies and non-potable reuse. It
is recommended that all of the projected steam electric demands be met through a
combination of these strategies. The steam electric water supply/demand analysis
for each county can be viewed in the appendix.

4.3.4 Recommended Strategies for Meeting Projected Mining Needs

There are not projected to be any mining water supply shortages throughout the
extent of this planning study. The mining water supply/demand analysis for each
county can be viewed in the appendix.

4.3.5 Recommended Strategies for Meeting Projected Livestock Needs

There are not projected to be any livestock water supply shortages throughout the
extent of this planning study. The livestock water supply/demand analysis for each
county can be viewed in the appendix.

4.3.6 Recommended Strategies for Reducing Projected Irrigation
Needs

The economics of the agriculture industry are such that water management
strategies considered feasible for the Rio Grande Region are not sufficient to satisfy
the projected deficits in their entirety. Consequently, development of new water
supply sources for irrigated agriculture — whether surface or groundwater — is not
seen as a viable strategy. There nevertheless are strategies that could significantly
reduce irrigation demand or increase the available supply of water for irrigation.

For irrigation users, the water management strategies considered for this plan are:

e Agricultural water conservation (conveyance system)
e On-farm water use efficiency

In addition, because of assumptions made in estimated irrigation water availability
during drought-of-record hydrologic conditions, additional irrigation supplies are
projected to be available as a consequence of recommended strategies for DMI
users that will lessen the need for DMI users to acquire additional Rio Grande
supplies than would otherwise be the case. In essence, strategies such as municipal
water conservation, desalination, and reuse of reclaimed water for DMI purposes
are strategies for reducing the magnitude of projected irrigation shortages.

At the regional level, irrigation shortages of 410,066 acre-feet per year in 2010 and
260,626 acre-feet per year in 2060 are projected under normal conditions. The
irrigation water supply/demand analysis for each county can be viewed in the
appendix.
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The Rio Grande RWPG believes that investment in agricultural water efficiency is
one of the cornerstones of the region’s near-term water management plan.
Accordingly, the Rio Grande RWPG recommends that there be a comprehensive
effort by local, state, and federal agencies to “capture” the maximum amount of
water savings from irrigated agriculture over the 50-year planning period. The Rio
Grande RWPG recommended the following water management strategies for
reducing irrigation shortages:

e Conveyance system improvements
e On-farm water use efficiency.

4.4 REGIONAL DROUGHT PREPAREDNESS

Chapter Six of this Regional Water Plan deals with the water conservation and drought
preparedness. Overall, the Rio Grande Region is well prepared for drought, as
evidenced by manner in which the region has been able to cope with the current
drought. The legal system under which Rio Grande water rights are administered acts
like a regional drought contingency plan. DMI users have an assured annual supply of
water from the Amistad-Falcon Reservoir System equal to their authorized annual water
right. The DMI user, however, must be concerned during times of drought for irrigation
district’s ability to deliver water when they are unable to deliver irrigation water as a
carrier. Irrigation and mining water rights accounts, as the “residual” users of water
from the reservoir system, bear the entire brunt of water supply shortages during
drought as those users only receive new allocations of water when inflows to the
reservoir system are in excess of that required to satisfy municipal demands and offset
system losses.

In effect, the existing TCEQ rules and regulations for operating the Amistad-Falcon
Reservoir System provide the means for initiating a drought response. As the storage in
the reservoirs falls during dry periods in response to decreased inflows, the existing
rules automatically reduce the available supply of water in the irrigation and mining
accounts. This action serves to protect the available supply for DMI users. In essence,
this system functions as a drought contingency plan. Every DMI user that has a drought
contingency plan in place utilizes the reservoir system levels as a trigger for drought
plan implementation.

Additionally, many irrigation districts have adopted district-level water allocation
policies, which provide a market-based mechanism for minimizing the economic
impacts of irrigation shortages. Specifically, during periods of shortage, some districts
“go on allocation” and allow individual irrigators to sell all or a portion of their water
allocations to other irrigators within the district and, in some cases, to irrigators outside
the district. The benefit of these agriculture-to-agriculture water transfers is that the
producers of higher value and more water-intensive crops, such as citrus and sugar
cane, can gain access to additional water over and above their allocations from an
irrigation district. The entire region benefits to the extent that these transactions
minimize the economic impacts of irrigation shortages by allowing limited water
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supplies to move from lower to higher value uses. A recent study estimates that about
120,000 acre-feet of water was transferred within the agricultural sector during the
1995-1996 time period.

While DMI water users in the Rio Grande Region are generally afforded a very high
degree of water supply reliability during drought, there are circumstances under which
drought preparedness is somewhat deficient. One situation that has arisen during the
drought of the late 1990's and early 2000’s is the potential for interruption of DMI
water deliveries by irrigation districts when irrigation water rights accounts are
depleted. In many cases in the Lower Rio Grande Valley, DMI water deliveries are
dependent upon adequate supplies of irrigation “push water.” If irrigation supplies are
exhausted, DMI water rights accounts or the reserves may have to be tapped to
maintain adequate water flows in the conveyance facilities that deliver DMI water. One
potential solution to this problem is to develop more conveyance/distribution
interconnections between DMI users and irrigation districts and between DMI users and
other DMI users. With state technical and financial assistance, efforts are currently
underway to identify and implement such interconnections.

Based on current TCEQ records, it also appears that all municipal water suppliers have
not complied with state requirements to prepare drought contingency plans. While
such plans may not be necessary for responding to water supply shortages, there are
other conditions, which may from time to time require voluntary or mandatory
curtailment of non-essential municipal water uses. For example, local drought can result
in elevated peak water demands, which may strain limited water treatment and
distribution capacity.

Also, it is not uncommon for water utilities to experience outages caused by major
equipment failures and natural disasters. Such situations should be addressed in local
drought contingency plans.

4.5 STRATEGIES FOR MEETING DOMESTIC, MUNICIPAL, AND
INDUSTRIAL WATER NEEDS

Opportunities for the development of additional water supplies for municipal use are
limited in the Rio Grande Region, both because of the hydrologic characteristics of the
region and by economics. As previously noted, there are few opportunities to increase the
water supply yield of the Rio Grande. However, a number of strategies for augmenting
municipal water supplies have been examined as part of this planning effort. These include
advanced municipal water conservation, Brownsville Weir and Reservoir, and reuse of
reclaimed water; strategies for optimizing surface water supply from the Rio Grande;
groundwater development; brackish and sea water desalination; and acquisition of
additional Rio Grande supplies for domestic-municipal-industrial (DMI) uses. The
evaluations of these strategies are presented in the sections that follow. More detailed
back-up information is provided in the appendix and in technical appendices to this plan.
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4.5.1 Acquisition of Rio Grande Water Rights
4.5.1.1 Strategy Description

Water rights for the Lower Rio Grande were 100% adjudicated by the courts in
the late 1960’s to domestic, municipal, industrial, and agricultural users. In
1971, there were approximately 155,000 acre-feet of adjudicated water rights
for DMI use. Currently there are approximately 390,000 acre-feet of DMI rights
in the region. This increase in the quantity of DMI water rights is the result of
the gradual, incremental conversion of irrigation and mining water rights to DMI
use through voluntary, market-based transfers. This trend is expected to
continue for the foreseeable future.

Because of the unique nature of the water rights system for the middle and
lower Rio Grande, the Rio Grande Region enjoys one of the most active and
robust water markets in the world. Because a water right is considered private
property in Texas, it can be bought and sold or otherwise transferred subject to
state administrative review and approval. Irrigation districts may sell Class A and
B water rights to other irrigation users, or they may sell and convert those rights
for municipal, industrial, or domestic use. In the middle and lower Rio Grande,
such transfers have been common since the adjudication of water rights.
Because of the nature of the water rights system for the Rio Grande, state
administrative review is relatively simple and inexpensive.

Another common means of converting irrigation use rights to municipal urban
use rights is the conversion of irrigation rights in conjunction with the
“exclusion” of non-irrigable land, or land that is urban in nature, from a districts
boundary. An irrigation district may, through an arrangement with a municipal
supplier (a city, municipal utility district, or water supply corporation), convert all
or a portion of the water previously used to irrigate the excluded land to
municipal use, or the district may retain all or a portion of such water for
irrigation use depending upon what is in the best interest of the district. One
exclusion statute, § 49.314 of the Texas Water Code, provides that if land is
excluded pursuant to this statute, a municipal supplier can petition an irrigation
district to convert and reallocate the irrigation rights associated with land
“excluded” to a non-irrigation use on terms agreeable to the parties, preference
shall be given to the Water Right Conversion Bill. This is the process by which
irrigation rights may be converted to municipal use. However, the specific terms
of the water supply transfer is left to the parties’ agreement.

In the past, some irrigation districts have converted some or all of their irrigation
water rights associated with excluded lands to DMI rights. The DMI water is then
supplied to a city or a water supply corporation on a contractual basis. Usually,
this involves the district diverting and delivering the water supply for the City or
water supply corporation for a specified charge based on the quantity of water
delivered, or if delivered by another district, a specified charge for the water
supply provided. These types of contracts are typically open-ended and provide a
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Table 4.21:

pre-determined amount of water. However, contractual water right sales must
comply with the following:

e Sales can only be approved between same type use of water (i.e. DMI water
can only be sold to another DMI water user).

e Accounts with existing contract balances cannot sell water from that account
until such time as all contract water has been diverted and used.

e Purchased water cannot exceed the total storage amount allowed under the
water right.

e Purchased irrigation water is valid only for a 12-month period

e Purchased municipal water expires the last Saturday of each year.

In summary, there are three methods for obtaining additional water supplies
through the acquisition of Rio Grande water rights: purchase, exclusion through
urbanization, and contract. Each method involves the conversion of irrigation
water rights into DMI water rights. However, since all circumstances surrounding
the transfer of water rights are not similar, it is difficult to predict which
acquisition method would be best suited for all interested parties.

4.5.1.2 Water Supply Yield
A significant quantity of water can be expected to become available for DMI use
as a consequence of further urbanization of irrigated lands throughout the

region. Table 4.21 shows the reduction in irrigation demands through 2060.

Region M Irrigation Demands'

2010 2020 2030 2040 2050 2060

Irrigation
Demand
(ac-ftryr)

1,232,831 | 1,080,405 | 959,674 | 959,674 | 959,674 959,674

The numbers shown in Table 4.21 are a direct result of discussions with various
irrigation districts. By looking at annual rainfall and reservoir levels, the planning
group used a base year demand of 1.2 million acre-feet or water for irrigation.
The decrease in irrigation demand is directly related to the effects of
urbanization, among other factors. As land is transformed from agricultural use
to urban use, the water rights associated with that land are often converted to
DMI use. Irrigation water rights are converted to municipal water rights on a 2-
to-1 basis. In other words, 2 acre-feet of irrigation water can be converted to 1
acre-foot of DMI water. As can be seen in Table 4.21, there will be a reduction
in irrigation demand of 227,898 ac-ft of water by year 2060. Should all of that
supply be fully converted to DMI use, a potential DMI supply of 113,949 would
result.

' Numbers supplied by Task #2: Classify Irrigation Districts as Water User Groups
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Also, as described later in this chapter, there are significant opportunities for
reducing irrigation water demands through measures to improve water
conveyance system efficiency and on-farm water use efficiency. By looking at the
Irrigation Summary WUG table in the appendix, one will notice a projected
additional supply of over 430,000 acre-feet of water for irrigation use in 2060.
To the extent that DMI users might help finance agricultural water conservation
measures, additional irrigation rights might also become available for conversion
to DMI use. Outright purchase of water rights from irrigation districts for DMI
use will be required to help irrigation districts implement water conservation
strategies. In some cases, it may be in the best interest of both the irrigation
district and the WUG to acquire water through exclusions due to urbanization or
long-term contracts. WUG tables are shown in the appendix. These tables give a
breakdown of which water management strategy is most feasible for each
WUG.

After considering the contributions to be made by all other water management
strategies, the amount of additional Rio Grande supply that will be needed to
meet the remaining municipal water needs is shown in Table 4.22. This
information is a summary of the information shown in the Municipal WUG
tables located in the appendix.

Table 4.22: Water Yield for Acquisition of Rio Grande Water Rights

Cameron |Hidalgo |Jim Hogg |Mawerick |Starr |[|Webb [Willacy | Zapata

Purchase (ac-ft) | 15,435 58,856 8 2,227 10,455 | 55,061 88 1,813

Urbanization (ac

ft) 0 15,245 0 0 0 0 0 0

Contract (ac-ft) 847 2,256 0 0 132 1,337 5 0

Total: 16,282 76,357 8 2,227 10,587 | 56,398 93 1,813
4.5.1.3 Cost

As indicated, it is not possible to predict when or how individual transactions will
be structured by DMI users needing to acquire additional Rio Grande water
supplies. It is also not possible to predict the exact cost of either future water
rights purchases or the price of water provided to DMI users under contract. The
specific terms of such transactions will be determined by the parties willing
buyers and willing sellers, which will also dictate the specific components
required to implement this strategy®. However, for this planning process it is
necessary to provide cost estimates for acquisition of additional Rio Grande
water supplies for DMI use. A water right value of $2300/ac-ft was used. This is
a significant increase of approximately $700/acre-foot charged only a decade

2 The new Water Rights Conversion Bill statute provides that if the water rights are conveyed to the municipal water
supplier, that the amount paid to the water district is equivalent to 68% of the prevailing market value of water rights
sold in the Lower and Middle Rio Grande, which are determined by the Rio Grande Regional Water Authority (RGRWA)
based upon the price paid in the last three sales transactions of 100 acre feet or more from the previous year. If the water
is to be delivered on a contractual basis, the law provides for a formula to determine the delivery charge to be paid by the
municipal supplier to the water district on an annual basis.
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acquisition was assumed to be $1,000/ac-ft. Acquisition of water rights through
urbanization does not have an associated up-front cost for acquisition. These
costs include full water rights and responsibilities over one acre-foot. The cost
estimate per acre-foot of water after delivery, treatment, distribution, and plant
operations costs are taken into consideration. This analysis can be seen in the

appendix. A summary of these costs can be seen below.

Table 4.23: WMS Strategy Cost Summary (Acquisition of Water Rights Through Purchase)

Water Management Strategy Cost Summary
Cost
WMS $/Acre-ft $/1000 gallons Appendix
Acquisition of Water B of Cost Ananlysis
Rights Through Purchase | $ 782.03 [ $ 2.40 Appendix

Table 4.24: WMS Strategy Cost Summary (Acquisition of Water Rights Through Urbanization)

Water Management Strategy Cost Summary

Cost
WMS $/Acre-ft $/1000 gallons Appendix
Acquisition of Water
Rights Through C of Cost Ananlysis
Urbanization $ 641.62 | $ 1.97 Appendix

Table 4.25: WMS Strategy Cost Summary (Acquisition of Water Rights Through Contract)

Water Management Strategy Cost Summary

Cost
WMS $/Acre-ft $/1000 gallons Appendix
Acquisition of Water D of Cost Ananlysis
Rights Through Contract | $ 533.68 | $ 1.64 Appendix

4.5.1.4 Environmental Impact

When this water management strategy is put into motion there will be
temporary and permanent impacts associated with implementation of this
strategy. The temporary environmental impacts would probably be evident with
the construction activities associated with infrastructure improvements needed
to facilitate additional municipal water. The construction activities dealing with
this WMS would include a decrease in air and noise quality. The intensity of
these construction related impacts would be minimal due to dust and noise
measures to be implemented during construction, applicable permit conditions,
and stipulations for the protection of air and water quality, and temporary
localized nature of the effects. The construction activities could impact ecological
and cultural resources to the extent that such resources occur in areas targeted
for improvements. Specifically, areas in proximity to the known habitat of
threatened and endangered species should be identified prior to construction
activities and appropriate measures should be taken to minimize any adverse
impacts. Permanent environmental impacts due to construction and operation of
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the WMS would be a decrease in air quality due to the maintenance activities
required for this WMS. The permanent decrease in air quality would not be
significant, as maintenance activities are periodic in nature and duration.

Since the majority of municipal water is delivered by irrigation districts, the
transfer of water rights from irrigation use to municipal use will have a minimal
effect on existing plant and animal habitat associated with the irrigation district
conveyance system. However, an increase in DMI use will directly result in an
increase in wastewater flows. Currently, excess irrigation results in water runoff.
With the reduction in irrigable acres, these runoff flows will be reduced.
Therefore, water supplied to irrigation drainage and seep ditches will be
reduced. This effect will be somewhat offset with increased wastewater flows.
However, the loss of agricultural land will have a negative impact on terrestrial
wildlife and wetlands. Also, given that irrigation use is seasonally based and
DMI demand would be continuous, there likely will be changes in the pattern of
use of the Rio Grande water that may impact the environment.

Since the acquisition of additional Rio Grande water, either through purchase,
exclusion, or contract, involves changes in the type, location, or owner of water
rights, TCEQ handles it as a routine administrative process and does not require
a detailed evaluation for proposed amendments to Rio Grande water rights.

4.5.1.5 Implementation Issues

As indicated, acquisition of additional Rio Grande water supplies for DMI use
can be accomplished through outright purchase of water rights, through
exclusions of irrigable land due to urbanization, or through contractual
arrangements between a water right holder and a DMI user. The process for
amending Rio Grande water rights to change the ownership, type of use, or
place of use requires approval by TCEQ. However, because water rights
amendments generally do not affect instream flows or other water rights
holders, approval of amendments is accomplished administratively by the TCEQ's
executive director. A second issue is the lack of a standard methodology and
contractual obligation for implementing the exclusion process except as
provided for in Section 1(1), Chapter 707, Acts of the 69" Legislature, Regular
Session, 1985 (Article 973c, Vernon's Texas Civil Statutes). Although the process
is defined by statute, the timeframes and terms under which the exclusion
occurs vary considerably.

4.5.1.6 Recommendation

It is recommended that any remaining DMI water supply needs, after
considering the effects of other recommended strategies for meeting DMI
needs, be met through the acquisition of additional Rio Grande water supplies
through purchase of water rights, exclusions due to urbanization, or water
supply contracts.
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4.5.2 Non-Potable Water Reuse
4.5.2.1 Strategy Description

As a water management strategy, direct reuse of reclaimed water provides a
water supply benefit when reclaimed water is used as a substitute or as
supplemental water source. Non-potable direct reuse is defined as the
application of wastewater effluent directly from the waste treatment plant to
the point of use without co-mingling with state waters.

Recycled water is most commonly used for non-potable (not for drinking)
purposes, such as agriculture, landscape, public parks, and golf course irrigation.
Other non-potable applications include cooling water for power plants and oil
refineries industrial process water for such facilities as paper mills, carpet dyers,
toilet flushing, dust control, construction activities, concrete mixing, and artificial
lakes. In addition, there are potential opportunities for non-potable reuse of
reclaimed water for existing and projected manufacturing and stream electric
demands.

One negative aspect of non-potable reuse is the accumulation of byproducts
over time in the irrigated soil. Since recycled wastewater normally contains
higher levels of salts or other minerals, and those minerals may accumulate over
time where the water is applied. Usually physical and biological processes in the
soil offset this concern, unless the concentration of a pollutant is unusually high.

Another negative effect is the potential consumer confusion between potable
and non-potable water piping. Mixing up potable and non-potable water pipes
is a concern when users of recycled water include ordinary residences. Industrial
users typically do not suffer such problems, but small children may drink from a
home faucet that is intended solely for irrigation water. Because treated
wastewater could contain harmful substances, the consequences of ingestion
can be significant.

This WMS can be feasible if several factors are taken into consideration: 1) the
location of wastewater treatment facilities relative to the locations of potential
users of reclaimed water, 2) the level of treatment and quality of the reclaimed
water, 3) the water quality requirements of particular users, and 4) the public
acceptance of reuse.

These and other factors determine whether reuse of reclaimed water is
economically feasible for specific uses. For example, the distance one has to
convey reclaimed water from the source (i.e., a wastewater treatment plant) to a
user (e.g., a golf course or power plant) is a significant cost factor and
determinant of feasibility. Similarly, the water quality requirements of potential
users may mean that additional treatment would be necessary. Also, state
regulatory requirements for non-potable reuse of reclaimed water place
constraints on both the types of uses considered acceptable and the manner in
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which reclaimed water is managed and used. Public acceptance of water reuse is
also an important factor. Perceptions, or misperceptions, about the public health
or environmental risks of non-potable reuse can make or break a water
reclamation project.

4.5.2.2 Water Supply Yield

Theoretically, it is technically feasible to beneficially reuse all of the reclaimed
water produced from municipal wastewater treatment plants for non-potable
municipal and industrial uses. Achieving very high levels of water reuse requires
the development of costly dual water systems capable of delivering water on
demand to both large and small users over a large area. While extensive dual
water systems have been developed in a handful of communities in California,
Florida, and Texas, generally the costs of such systems are prohibitive,
particularly in already developed communities. In most settings, cost
considerations limit reclaimed water distribution systems to delivery of relatively
large volumes of reclaimed water to a relatively small number of large non-
potable water users. As such, the current realistically achievable reuse potential
within a typical municipal water utility service area is generally a tenth of total
water demand.

For this planning effort, a water supply and demand analysis was performed for
each Water User Group (WUG). In this analysis, total water demand was
compared to total water supply over the extent of the planning study. Many of
the WUGs projected a water supply deficit. It is in these cases that non-potable
reuse could provide relief to the supply shortage. The following WUGs expressed
interest in non-potable reuse: Brownsville, Harlingen, Laguna Madre Water
District, Alamo, Edinburg, McAllen, Mission, Pharr, Rio Grande City, and Laredo.
Table 4.26 shows the proposed non-potable water supply yield for each county
in the region. For a city-by-city breakdown, please reference the decision
documents in the appendix.

Table 4.26: Water Supply Yield for Non-Potable Reuse

Cameron | Hidalgo | Jim Maverick | Star | Webb | Willacy | Zapata
Hogg

Yield
(ac-ft)

600 18,991 0 0 50 | 11,200 0 0

Each of these WUGS has the potential to perform non-potable reuse since they
are served by central wastewater collection and treatment systems. Experience
suggests that reuse potential is limited in smaller communities due to lack of
relatively large non-potable water users in proximity to treatment facilities. In
rural areas that lack central wastewater collection and treatment systems, reuse
potential is limited except at a small scale through individual on-site systems,
neighborhood scale cluster systems, or local golf course and landscape irrigation.
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4.5.2.3 Cost

The cost of a non-potable municipal reuse system can vary widely, primarily
because of distribution system costs. It was beyond the scope of the regional
planning process to evaluate the water reuse potential and develop cost
estimates for each of the municipal entities. However, cost estimates developed
for other systems in the state are considered representative. Brownsville
(Robindale Wastewater Treatment Plant) performed a reuse study and evaluated
cost based on three treatment alternatives: no treatment, ultra filtration, and a
combination of ultra filtration and reverse osmosis. Table 4.27 shows the cost
breakdown of each of these alternatives. The numbers are based on annual
debt service of 6% for 20 years.

Table 4.27: Cost Breakdown for Brownsville PUB Reuse Facility

Formal Name Project Total Cost per Capacity
Description Annual Cost | acre-foot (MGD)
Wastewater Recovery and Reuse No Additional $153,893 $228.96 .6
Facility — Brownsville PUB Treatment
Ultra Filtration $1,146,072 $243.59 4.2
Ultra $1,882,291 $420.07 4
Filtration/Reverse
Osmosis

The Rio Grande RWPG also obtained cost-related information for other reuse
facilities. Harlingen formerly had a reuse agreement with Fruit of the Loom, with
a cost of $296 per acre-foot per year (ac-ft/yr) (30 years at 6%) being reported
in the last round of regional planning. McAllen has a reuse agreement with the
Calpine Electric Generation Plant for cooling water, but the cost was shared
between the City and Calpine, and the total cost is not available. The cities of
Austin and San Antonio have dual-water systems. The Rio Grande RWPG had
discussions with operators at the Austin and San Antonio plants, and based on
20 year debt service at 6% per year, costs of $643/ac-ft/yr (Austin plant) and
$500/ac-ft/yr (San Antonio plant) were reported. The Lakeway MUD in Travis
County has a small reuse system and charges $1.80/1,000 gallons ($587/ac-ft),
which they believe is approximately their cost.

Based on the range of costs from the Brownsville study ($228.96/ac-ft/yr for no
treatment to $420.07/ac-ft/yr for ultra filtration/reverse osmosis), the total
estimated annual costs for the total projected reuse amounts would be
approximately $49,000 to $90,000 in 2010, increasing to $6.3 million to $11.5
million in 2060. The range is based on the difference in treating the water by
ultra filtration/ reverse osmosis and not treating it at all. Due to wide range or
wastewater quality in the region, ultra filtration/ reverse osmosis construction
costs from this feasibility study were referenced when calculating a new cost for
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Non-Potable Reuse which is shown below. Reference the appendix for a detailed
breakdown.

Table 4.28: WMS Strategy Cost Summary (Non-Potable Reuse)

Water Management Strategy Cost Summary
Cost
WMS $/Acre-ft $/1000 gallons Appendix
| of Cost Analysis
Non-Potable Reuse $ 466.48 | $ 1.43 Appendix

*This is based off a feasibility study done for City of Brownsville “Robindale Wastewater Recovery and Reuse
Facility Project” done through the Border Environment Cooperation Commission. The costs were derived
from here but formulated through TWDB standards of costs for each WMS which includes interest during
construction and various other factors. The cost is also brought to present cost since the derived cost was
estimated in 2001.

4.5.2.4 Environmental Impact

When this water management strategy is put into motion there will be
temporary and permanent impacts associated with implementation of this
strategy. The temporary environmental impacts would probably be evident with
the construction activities needed to make infrastructure improvements. The
construction activities dealing with this WMS would include a decrease in air and
noise quality. The intensity of these construction related impacts would be
minimal due to dust and noise measures to be implemented during
construction, applicable permit conditions, and stipulations for the protection of
air and water quality, and temporary localized nature of the effects. The
construction activities could impact ecological and cultural resources to the
extent that such resources occur in areas targeted for improvements. Specifically,
areas in proximity to the known habitat of threatened and endangered species
should be identified prior to construction activities and appropriate measures
should be taken to minimize any adverse impacts.

Permanent environmental impacts due to construction and operation of the
WMS would be a decrease in air quality due to the maintenance activities
required for this WMS. The permanent decrease in air quality would not be
significant, as maintenance activities are periodic in nature and duration.

One negative aspect of non-potable reuse for irrigation usage is the
accumulation of byproducts over time in the irrigated soil. Since recycled
wastewater normally contains higher levels of salts or other minerals, and those
minerals may accumulate over time where the water is applied. Usually physical
and biological processes in the soil offset this concern, unless the concentration
of a pollutant is unusually high.

Mixing up potable and non-potable water pipes is a concern when users of

recycled water include ordinary residences. Industrial users typically do not suffer
such prob