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Executive Summary

The recently completed Texas State Water Plan (formally known as Water for
Texas — 2002) is the principal document guiding the state’s future water development.
Although the 2002 State Water Plan gives some attention to municipal water
conservation, the National Wildlife Federation contends that the potential of water
conservation, especially in municipalities, remains largely untapped. Thus the potential
for municipal water conservation to offset or partially eliminate the need for costly and
environmentally damaging water supply projects is largely overlooked.

The water use rates in the State Water Plan are excessively high not only due to a
lack of focus on conservation, but they were commonly based on outdated data before
many cities began water conservation programs. The NWF analysis of additional
municipal water savings is based fundamentally on the actual demonstrated success of
the municipal water conservation programs of two major Texas cities: San Antonio and
El Paso. Both of these cities also propose additional savings in the near future. When
realized, both cities will have reduced per person water use by about 37%. In this analysis
we do not propose that any city / urbanized county achieve greater percentage reductions
than what San Antonio or El Paso are planning to do.

Three scenarios, each with gradually increased levels of effort at water
conservation, were examined: minimal effort (10%), moderate effort (25%,) and higher
effort (37%). The calculations of water savings were based on the projected population
and water use data for the year 2050 as contained in the State Water Plan for 94 medium
to large cities and heavily urbanized counties. For each, the water use rate was set to
decline from the State Water Plan value by the percent reduction of the scenario.
However, the water use rates proposed by San Antonio or El Paso, with some adjustment
for climate, were used as a floor and no city was expected to go below that level.

This analysis found that the State of Texas could realize an additional savings of
between 0.407 to 1.048 million acre-feet per year (133 to 341 billion gallons/year).
These are extremely significant savings; comparable to the 1.116 million acre-feet per
year of water supply that would be developed with the proposed eight major dams in the
State Water Plan costing multiple billions of dollars. Substituting conservation programs
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for dam or other project construction should also result in cost savings since such
programs are proving to be one of the least costly water supply alternatives'.

Introduction and Background: State Water Plan’s Minimal
Municipal Water Conservation.

The recently completed Texas State Water Plan” is the principal document guiding
the state’s future water development. The Plan recommends many strategies to meet the
demands of a Texas population expected to nearly double from 20.86 million in year
2000 to 39.62 million in 2050. Over this 50 year period water demands for municipal
purposes, the largest segment of growth in demand, are projected to increase by 2.832
million acre feet/year’ (MAFY) to 7.064 MAFY.

One of the chief proposed options to increase water supply is the construction of 8
major dams and reservoirs to supply 1.116 MAFY of additional water (=364 billion
gallons per year). The proposed dams and individual contributions to water supply are
illustrated in Figure 1 and Table 1.

Although the State Water Plan states that “conservation is a very critical element to
meeting the State’s long-term water needs,” the National Wildlife Federation (NWF)
contends that the potential of water conservation, especially in municipalities, to offset or
partially eliminate the need for costly and environmentally damaging water supply
projects remains largely untapped.

The State Water Plan asserts that the needed 2.832 MAFY in new municipal water
supply by 2050 comes after 0.976 MAFY in municipal use was eliminated through the
utilization of “baseline conservation assumptions.”> However, this purported average
savings of 22 gallon per person per day (gpcd) results almost entirely from merely
accounting for compliance with the plumbing fixtures code that has been a part of state
law for more than 10 years®. As such it represents no additional commitment to, or
reliance on, conservation beyond what would have taken place without the state water
planning process. Additional pro-active municipal water conservation strategies
recommended in the State Water Plan represent a combined annual water savings of only
0.099 MAFY.” While any progress on water conservation is welcome, much more
serious effort is needed.

! Texas Water Development Board, GDS Associates, Quantifying the Effectiveness of Various Water
Conservation Techniques in Texas, March 2002.

? Texas Water Development Board, Water for Texas—2002, January 2002.

? One acre-foot = 325,851 gallons. 2.83 million acre-feet/year = 922 billion gallons/year.

* Water for Texas—2002, pg. 7.

> Tbid.

® That statutory provision requires that certain new plumbing fixtures offered for sale must achieve
minimum levels of efficiency.

7 analysis of supplemental data supplied by Texas Water Development Board, July 2002.
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Figure 1 — Major dams proposed in the 2002 State Water Plan.

water supply

dam acre-feet/yr
Allens Creek 99,650
Little River 129,000
Bedias 90,700
Marvin Nichols 550,842
Prairie Creek 17,215
Lower Bois d' Arc 123,000
Brownsville Wier 20,643
Eastex 85,000
total 1,116,050

Table 1 — Water Supply from major dams proposed in the
2002 State Water Plan.

For many Texas cities, the purported water savings in the State Water Plan
represent an essentially “fictitious conservation” because they are subtracted from grossly
exaggerated initial water use rates. Because of a methodology using outdated water-use
figures, the State Water Plan’s starting point in forecasting municipal demands was often
inflated. The so called “current” or year 2000 use rate forecast by TWDB was the
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highest water use rate recorded by a city between 1982 and 1991%. The use of data
almost two decades old ignores any recent progress made by a city to limit wasteful water
usage. Figure 2 illustrates the inaccuracies in the TWDB projections for several major
cities. For these cities, their water use rates were already much lower in 1996, a very dry
year for the whole State, than the State Water Plan’s projections for 2050. In other
words, for many cities, the projected water use rates 50 years into the future, which
should reflect future conservation improvements, don’t even reflect the progress that has
already been made in municipal water conservation. This inflated demand is the driving
force for many of the proposed environmentally damaging and economically costly
projects in the 2002 State Water Plan.
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Figure 2. High projected water use rates in the State Water Plan. Compare to actual
recent use rates for several major cities.

Not only are the TWDB projected water use rates inflated for many individual
cities, there is also an extremely high disparity in use rates between cities. Figure 3
illustrates the wide disparity in municipal water use rates projected in the State Water
Plan. The State Water Plan completely failed to confront the question of how much
water really is needed for municipal use. Instead of developing a predictive indicator of
need based on demographic, climate, or other socio- or geographic variables, the State
Water Plan simply relied on a retroactive method by looking at past use rates. While this
is one approximate measure of demand, it unfortunately serves to perpetuate any past
wasteful practices.

SWater for Texas - 2002, pg. 31.
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Figure 3. The 2002 State Water Plan projected water use rates for major Texas
cities are highly variable and not related to climate.

Also shown in Figure 3 are average annual rainfall data for each city read by
comparing the dark triangles to the scale along the right hand side vertical axis (e.g. 8
inches in El Paso, 36 inches in Dallas). Although climate certainly plays a large part in
water use rates, the wide differences projected by the State Water Plan are poorly
correlated to climate. For instance, the projected water use rates in Dallas and Ft. Worth
are extremely high although the rainfall there is equal to or higher than several cities with
lower use rates. Dallas is the only major Texas city projected to have an increase in
water use rates through 2050°.

National Wildlife Federation Methodology for Calculating
Additional Municipal Water Savings

Basis for the NWF Analysis

The NWF analysis of potential water savings is based on actual accomplishments to
date, and plans for the near future, of Texas cities with a demonstrated commitment to
water conservation. Two cities in particular, San Antonio and El Paso, have made
impressive progress already in this arena and both have commendable plans for the

*Water for Texas - 2002, pg. 33.
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future. The City of San Antonio has reduced per person (per capita) water use by 30%
over the last 17 years from 213 gallons per person per day (gpcd) to about 149 gpcd as
shown in Figure 4. Similarly, the City of El Paso has also reduced water use by 30% per
capita in 20 years from 220 to 155 gpcd .
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Figure 4 - Examples of actual water savings to date, and target water use rates for the
near future for the cities of San Antonio and El Paso.

As also shown in Figure 4, San Antonio and El Paso have ambitious plans for
reducing per capita water use further. The City of San Antonio plans to achieve a water
use rate of 132 gped by 2030'°. El Paso is planning for water use rates to decline to 140
gped by 2010"". With these reductions the City of San Antonio will have reduced water
use rates by 38% and El Paso will have achieved a reduction of 36% for an average of
37% reduction. This percentage reduction is an important benchmark in the NWF
analysis, forming the maximum percent reduction in water use rate that we propose for
any municipality.

In our analysis of the potential municipal water savings that the State of Texas
could realize, we use the proposed water use rates of San Antonio and El Paso as
benchmarks of what can be accomplished in the limit. This means that no municipality is
expected to achieve greater reductions in per capita water use, on a percentage basis, than
what San Antonio or El Paso are planning to do. In fact, many municipalities in our
analysis do not achieve the water use rates proposed by San Antonio and El Paso (132
and 140 gpcd) because even the 37% maximum reduction proposed in this analysis does
not bring their high State Water Plan projected rate use rate down to those levels.

' San Antonio Water System Water Conservation and Reuse Plan, Nov. 1998
" from the conservation department of the El Paso Water Utility webpage www.epwu.org/conserv.html
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Specifically, the analysis utilizes a series of scenarios, each with a higher
anticipated level of effort to reduce water use: minimal effort (10%), moderate effort
(25%,) and higher effort (37%). However in each of these scenarios, the water use rate is
further limited on the lower end by a ‘target’ rate based on the planned water use rates of
San Antonio and El Paso. That is, regardless of the percentage reduction, no municipal
area is expected to reduce per capita water use to a level, adjusted for rainfall, below that
planned by San Antonio and El Paso.

Another central feature of the NWF analysis is an explicit link of municipal water
use rates to Texas’ highly-variable climate; the NWF analysis acknowledges higher water
use rates in areas of lower precipitation. The left panel of Figure 5 illustrates the pattern
of long-term average precipitation across the state which ranges from desert conditions of
8 inches per year in El Paso to humid conditions with nearly 60 inches per year in the
southeast corner of the state. In the analysis here, four climate zones are established as
shown in the right half of Figure 5. These range from the extremely arid Zone I with less
than 16 inches of annual precipitation to the humid Zone IV of greater than 40 inches per
year of precipitation. In each zone the target water use rate is related to climate. In the
westernmost Zone I, the City of El Paso’s projected water use rate of 140 gpcd is used as
the target. In Zone III, the City of San Antonio’s near future plan for reaching 132 gpcd
is used as the target water use rate. Zone II’s target water use rate of 136 gpcd is a direct
average of the adjacent Zones. Across these 3 zones the decline in water use is 4 gallons
per person per day. In the eastern humid Zone IV we have extrapolated this rate to arrive
at a target water use rate of 128 gpcd. Many cities in Zone IV have projected water use
rates at or below this target (eg. Lutkin @ 111 gpcd).

Figure 6 illustrates the sequence of proposed reductions for an example city in Zone
III with a projected 2050 water use rate in the state water plan of 200 gpcd. In the
minimal (10%) reduction scenario, this city’s water use rate is reduced to 180 gpcd. In
the 25% reduction scenario the water use rate falls to 150 gpcd. However, in the higher
effort (37%) scenario, a reduction of 37% to 126 gpcd would be below the target water
use rate for Zone III of 132 gpcd. Therefore in the higher effort scenario, this target of
132 gpcd becomes the city’s projected water use rate.

Although 25% or 37% reductions may seem ambitious, it is worth remembering
that many cities’ projected 2050 water use rates are inflated (see examples in Figure 2).
This means that, in reality, the ability to achieve the savings proposed here are easier to
attain because the given city is already further along this path than the State Water Plan
acknowledged. For example, consider the case for the City of Corpus Christi with an
actual water use rate in 1996 of 141 gpcd'? but a projected 2050 water use rate of 179
gpcd. It would appear that a 26% reduction would be necessary to reduce Corpus
Christi’s water use rate in 2050 to the target for Zone III of 132 gpcd. However, since the
City’s actual water use rate now is already in the range of the mid 140s gpcd, then actual
reductions on the order of only 9-10% would be needed.

"> Water for Texas — 2002, Region N Plan.
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Figure 6 — Illustration of water use rates in three level of effort scenarios for
a theoretical city in Zone 111 of the NWF analysis.

NWF Calculations of Additional Water Savings Possible

The National Wildlife Federation calculation of the additional municipal water
conservation that could be achieved by year 2050 is based on population and water use
rate data for that year as found in the 2002 State Water Plan. These data are combined
with the discussed three levels of effort for reducing future levels of water use. The
calculations of additional water savings are found in the following Tables 2, 3, and 4 for
the minimal effort (10%), moderate effort (25%,) and higher effort (37%) scenarios,
respectively. Water savings are calculated for each of 87 medium sized and major cities
and 7 heavily populated urban counties throughout all 16 state water planning regions
(see Figure 7) except rural Region P.

For each Region, the goal was to include the largest cities and urbanized counties
until a majority of the population was represented. Also, for heavily urbanized Regions
or those with projected high water use rates in 2050, additional cities with projected
population above 50,000 were included. For several Regions with only medium-sized
cities (e.g. east Texas Regions D and I), population centers of 30,000 and above were
included. In 12 of 16 Regions 50% or more of the population was accounted for.
Overall, 63% of the State’s projected total population in 2050 was accounted for. A truly
comprehensive effort to account for the hundreds of additional cities/counties likely
would identify additional savings, although not as great as for these larger cities. This
was, however, beyond the scope of this analysis.

The projected 2050 populations and municipal water use volumes of Tables 2
through 4 (columns 1 through 5) were taken from 2002 State Water Planning
documents'®. The 2002 State Water Plan’s “baseline conservation assumptions,” which
are essentially compliance with plumbing code changes, and total to 0.976 million acre-

" TWDB website at: www.twdb.state.tx.us/assistance/rwpg/main-docs/regional-plans-index.htm.

Saving Water, Rivers, and Money 9 The National Wildlife Federation



feet/year for the entire state,'* are embedded in the water use volumes in column 5 in
these tables. Supplemental data provided by the Texas Water Development Board was
utilized to account for the water savings from the few additional conservation measures
proposed in the state water plan, above the basic plumbing code compliance (column 6).
The State Water Plan’s projected net water use rate for 2050 therefore is calculated from
the data of columns 3, 5, and 6 with appropriate conversion of units.

El Paso

E

Figure 7 — The 16 planning regions of the 2002 State Water Plan.

The three right columns of Tables 2 through 4 embody the NWF analysis of
additional possible water savings. First, the climate zone (column 8) is based on Figure 5
and this zone’s role in determining achievable water use rate is explained above. The
achievable water use rate (column 9) is based on the percent reduction for each scenario
(minimal 10%, moderate 25%, or higher 37%) from the Water Plan’s value in column 7.
This achievable water use rate is the largest of a) the rate after the proposed percent
reduction is enacted, or b) the target for this city/county's climate zones of column 8.
However, if the city / county was already below the target, then the original Plan value is
used (e.g. Copperas Cove in Region G). The calculation of additional savings in column
10 is the product of 2050 population and difference in State Water Plan rate (column 7)
minus the achievable rate (column 9).

" Water for Texas-2002, pg. 7.
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Results and Implications

The NWF analysis found that the State of Texas could save very substantial
amounts of additional water in the municipal water use category compared to the 2002
State Water Plan’s projections for year 2050. In the minimum effort scenario in which
the cities/counties achieve a maximum reduction of just 10% the state could save an
additional 407,000 acre-feet annually (0.407 MAFY or 133 billion gallons/year) from
municipal conservation alone. Table 2 details these saving for each of the cities and
urbanized counties included. The results of this analysis are also summarized on a
Regional basis in the first column of Table 5.

In the medium effort scenario the savings rise to 847, 000 acre feet/year (276 billion
gallons/year). In the higher level of effort scenario the savings are 1,048,000 acre-
feet/year (1.048 MAFY or 341 billion gallons/year). The results of these analyses are also
summarized below in Table 5 on a Regional basis.

Obviously, the largest potential savings would accrue to the two Regions with the
largest metropolitan centers: Region C with the Dallas/Ft. Worth area cities and Region H
with the Houston metro area. However this trend does not continue. Region L,
encompassing the San Antonio area, would be the third largest population, but potential
savings are small due to the fact that current efforts at municipal water conservation are
so advanced. Also notable is that the potential savings in Region C are by far the largest,
even though its 2050 population is projected to vary by 2% from Region H."> These
large Region C savings are due to the potential to substantially reduce water use rates
from the extremely high values contained in the State Water Plan (see Figure 3).

Table 5 — Summary of National Wildlife Federation’s analysis of additional savings
readily achievable through municipal water conservation in year 2050.

Water Savings (ac-ft/yr)
Minimal Moderate Higher
Region Effort Effort Effort
A 6,261 15,653 18,944
B 2,283 4,337 4,337
C 161,957 378,246 522,813
D 4,556 9,039 10,773
E 5,441 5,441 5,441
F 11,138 24,939 32,097
G 27,610 59,154 69,345
H 102,423 168,940 172,891
I 7,293 10,510 13,003
J 2,436 6,016 7,901
K 32,262 80,357 98,595
L 6,511 14,994 19,827
M 24,519 41,261 42,799
N 10,487 26,218 27,536
0 1,584 1,584 1,584
P - - -
total 406,761 846,688 1,047,885

' Projections are Region C at 9.48 million and Region H at 9.70 million in 2050.
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To gauge the importance of these potential water savings to the future of Texas, one
need only consider the fact that major reservoir development proposed in the 2002 State
Water Plan—development that will cost billions of dollars—is expected to supply 1.116
million acre-feet per year.'® The savings calculated here could substantially reduce or
potentially eliminate the need for much of the expensive and environmentally damaging
projects proposed in the State Water Plan.

Figure 8 illustrates this concept with a specific example using the results for Region
H. The left hand bar of the figure depicts the original projected water demand for the
City of Houston as found in the state water plan (also in Tables 2 — 4, column 5). The
next two bars portray the results of the NWF analysis. Under the minimum effort
scenario, a decline in the 2050 water use rate in the City of Houston of 10% results in a
reduction in 2050 demand of 55,375 acre-feet/year (Table 2, column 10). In the moderate
effort scenario, the City would reduce its water use rate to 128 gpcd, the target for that
climate zone. This 16% reduction'’ equates to a savings of 88,590 acre-feet/year (Table
3, column 10). These savings are large enough to nearly offset or completely eliminate
the need for the proposed Allen’s Creek dam and reservoir, which would supply 69,750
acre-feet/year to the City.

600,000

. Savings of gummmmmmmnnnd o Hoyston supply from
g 525,000 | 553,826 | 55,375 ac-ftiyr Savings of = =\ proposed Allen’s Creek
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ot 498,451 ftiyr
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*Minimum target of 128 gpcd actually achieved with just 16% reduction.

“*Allen’s Creek Reservoir total yield is 99,650, of which 69,750 ac-ft/yr will go to the City
of Houston and 29,900 ac-ft/yr will go to BRA in Region H

Figure 8 — Results of the NWF analysis for Region H, City of Houston. Savings
could equal the water supply from proposed Allen’s Creek dam and reservoir.

Another example of the tremendous potential for additional municipal water
conservation to offset, delay, or eliminate expensive and environmentally damaging
projects proposed in the State Water Plan is illustrated in Figure 9 for Region C. For the
entities included in this analysis that are in the greater Dallas/Ft Worth metro area (all

'® Texas Water Development Board, Water for Texas—2002, January 2002, p. 73.
'7 the full reduction for this scenario of 25% would be below the target, so the target water use rate is used.
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those except Weatherford), the savings that would result from the advanced conservation
scenario total over 521,000 acre-feet/year. This is more than the volume of water to be
delivered to the Region C cities in the Dallas/Ft Worth metro area from the proposed
Marvin Nichols dam and reservoir approximately 170 miles away in northeast Texas.

2,000,000
1,800,000
1 o) 1'600!000 N -IIIIIIIIIIIIII-
[ Savings of . . )
- 521,043 ac-ft/yr = * | Region C water
> 1,400,000 2002 State . =\ supply from pro-
= e Water Plan - =« f posed Marvin
=, ZDS%r%ectedd . = | Nichols dam
emands* . 495,300 ac-ftiyr
E 1,200,000 .IIIIIIIIIIIIII: y
g 1,185,362
- 1,000,000 :
[T Projected
w0 Demand with
f 800,000 NWF's Higher
[0} Effort
© Conservation
= 600,000
—
o
[0 400,000
£
3
[=] 200,000
>

*includes all entities in Dallas, Tarrant, Collin, Denton, and Rockwall counties which is all in Table 4 except
Weatherford.

Figure 9 — Results of the NWF analysis for Region C cities in the Dallas/Ft. Worth
area. Savings could equal the water supply from proposed Marvin Nichols dam
and reservoir.

Equally important, several recent studies have shown that municipal water
conservation programs are very cost effective. The few examples of advanced water
conservation programs in the State Water Plan were estimated to cost between $399 to
$574 per acre-foot of water saved'®. Additionally, a recent detailed study of water
conservation program components found them to be very cost effective'”. The cost of
municipal water conservation programs are comparable to, or cheaper than, many of the
dam and pipeline projects proposed for new water supply development which range from
approximately $600 to $1,100 per acre foot of water supplied™.

'8 Water for Texas — 2002, estimates are $399 in Region L Plan, $449 in Region N Plan, $574 in the Region
G Plan.

' Texas Water Development Board and GDS Associates, Quantifying the Effectiveness of Various Water
Conservation Techniques in Texas, March 2002. This report analyzed individual components of municipal
water conservation programs. The report found that these range in cost generally from around $120 per
acre-foot for low-flow showerheads, to the intermediate $400 — 450 per acre-foot for low flow toilet
retrofits, to around $800-1,000 per acre foot for the more costly rebates for low water use clothes washers
and rainwater harvesting systems.

20 examples from Water for Texas — 2002 include Regions L projects to supply water from the Guadalupe
or Colorado Rivers to San Antonio with cost estimates of $755 and $1041 per acre-foot, respectively for
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It is very important to emphasize that, due to their environmental alterations, these
infrastructure projects generally carry additional high cost which are usually not
tabulated. These include costs related to direct loss of rural farm or ranch land such as
the acreage lost to a dam and reservoir project. This loss of highly productive lands leads
to both direct loss of incomes on those lands and many other costs in rural communities
such as potential loss of tax base. Other untabulated costs are associated with loss of
hunting, recreation, and commercial and sport fishing opportunities. Municipal water
conservation is an effective, environmentally sound, and economically preferable
alternative.

delivered and treated water. The Region C Plan’s enormous Marvin Nichols Reservoir would supply water
to the Dallas/Ft. Worth area at a cost of approximately $600-700 per acre foot after treatment cost are
added. The Region G and Region H Plan estimated the cost of water from the proposed Little River dam to
be $197 per acre-foot for untreated water at the dam. To this must be added the cost of pipelines to deliver
and water plants to treat this water, as in the cited examples from Region L above. Using an estimate for
delivery and treatment cost of $800 per acre-foot, the comparable cost of Little River reservoir water would
be approximately $1000 per acre-foot supplied.
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Conservation above that of the 2002 State Water Plan.

Table 2 - Computation of Additional Readily Achievable Municipal Water

ot fiol Minimum Effort Plan (max reduction = 10%)
www.nwf.org
2002 State Water Plan (SWP) Projections NWF Proposed
Region / City for Year 2050 Additional Savings
(1) 2) 3) (4) (5) (6) A7) (8) 9) (10)
Portion of SWP Net NWF Achiev-
State Total Projected |Additionall Water | Climate able Additional
Water City / Region | Water Use | Conser- Use Water- Water Savings
Plan | Major Cities / Entity Population| Volume vation Rate use Use Rate| Possible
Region Entities Population (%) (ac-ftlyr) | (ac-ftlyr) | (gpcd) Zone (gpcd) (ac-ftlyr)
A Amarillo 286,692 52% 62,621 0 195 Il 175 6,261
Subtotal 286,692 52% 62,621 0 6,261
B Wichita Falls 121,432 56% 22,836 0 168 Il 151 2,283
Subtotal 121,432 56% 22,836 0 2,283
C Dallas 1,289,096 14% 381,209 0 264 1 238 38,116
Fort Worth 671,067 7% 155,600 0 207 [ 186 15,558
Dallas Co.-other 448,483 5% 143,637 0 286 1] 257 14,362
Arlington 413,986 4% 83,470 0 180 [ 162 8,346
Denton 298,700 3% 61,229 0 183 1] 165 6,122
Irving 289,423 3% 70,026 0 216 [ 194 7,002
Mckinney 277,200 3% 86,631 0 279 11 251 8,662
Plano 276,175 3% 79,814 0 258 [ 232 7,980
Frisco 274,271 3% 85,733 0 279 1] 251 8,572
Denton Co.-othe 250,642 3% 42,113 0 150 [ 135 4,211
Collin Co.-other 243,796 3% 33,351 0 122 11 122 -
Garland 234,952 2% 37,109 0 141 [ 132 2,369
Mesquite 221,454 2% 36,465 0 147 1] 132 3,646
Tarrant Co.-othg 209,614 2% 30,054 0 128 [ 128 -
Lewisville 173,630 2% 42,788 0 220 11 198 4,278
Grand Prairie 164,291 2% 25,765 0 140 [ 132 1,473
Flower Mound 147,762 2% 31,448 0 190 1] 171 3,144
Carrollton 130,062 1% 26,224 0 180 [ 162 2,622
Allen 125,136 1% 33,921 0 242 11 218 3,392
Rowlett 120,182 1% 21,674 0 161 [ 145 2,167
Richardson 117,720 1% 34,020 0 258 11 232 3,402
N. Richland Hills 112,232 1% 17,475 0 139 [ 132 880
Rockwall 96,076 1% 24,426 0 227 11 204 2,442
Weatherford 87,816 1% 14,755 0 150 i 135 1,475
Cedar Hill 87,548 1% 18,143 0 185 11 167 1,814
Mansfield 86,968 1% 16,561 0 170 i 153 1,656
De Soto 82,923 1% 18,113 0 195 11 176 1,811
Wylie 69,204 1% 11,006 0 142 11 132 773
The Colony 65,145 1% 10,946 0 150 11 135 1,094
Southlake 62,016 1% 16,128 0 232 i 209 1,613
Grapevine 61,691 1% 11,888 0 172 11 155 1,189
Euless 58,848 1% 9,492 0 144 11 132 791
Bedford 56,200 1% 9,946 0 158 11 142 994
Subtotal 7,304,309 77% 1,721,160 0 161,957
Saving Water, Rivers, and Money 15 The National Wildlife Federation
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Conservation above that of the 2002 State Water Plan.

Table 2 - Computation of Additional Readily Achievable Municipal Water

ot fiol Minimum Effort Plan (max reduction = 10%)
www.nwf.org
2002 State Water Plan (SWP) Projections NWF Proposed
Region / City for Year 2050 Additional Savings
(1) 2) (3) (4) (5) (6) A7) (8) 9) (10)
Portion of SWP Net NWF Achiev-
State Total Projected |Additionall Water | Climate able Additional
Water City / Region | Water Use | Conser- Use Water- Water Savings
Plan | Major Cities / Entity Population| Volume vation Rate use Use Rate| Possible
Region Entities Population (%) (ac-ftlyr) | (ac-ft/yr) | (gpcd) Zone (gpcd) (ac-ft/yr)
D Longview 109,734 11% 19,298 0 157 v 141 1,930
Texarkana 60,707 6% 8,976 0 132 v 128 272
Greenville 40,500 4% 8,620 0 190 v 171 862
Paris 36,250 4% 8,973 0 221 v 199 897
Marshall 35,918 4% 5,955 0 148 v 133 595
Subtotal 283,109 28% 51,822 0 4,556
E El Paso 1,234,889 78% 199,097 0 144 I 140 5,441
Subtotal 1,234,889 78% 199,097 0 5,441
F San Angelo 158,972 17% 34,368 0 193 Il 174 3,436
Midland 181,036 20% 46,667 0 230 I 207 4,666
Odessa 163,755 18% 30,364 0 166 I 149 3,036
Subtotal 503,763 55% 111,399 0 11,138
G Round Rock 197,313 6% 40,225 0 182 11 164 4,022
Waco 192,621 6% 39,053 0 181 11 163 3,905
Abilene 178,617 6% 40,015 0 200 Il 180 4,001
Georgetown 163,777 5% 27,800 0 152 11 136 2,780
Killeen 154,249 5% 28,509 0 165 11 149 2,851
College Station 138,771 4% 36,561 0 235 11 212 3,656
Bryan 119,709 4% 19,179 0 143 11 132 1,479
Temple 102,060 3% 21,721 0 190 11 171 2,172
Cleburne 59,188 2% 10,409 0 157 1 141 1,041
Copperas Cove 99,271 3% 11,120 0 100 Il 100 -
Cedar Park 56,026 2% 9,916 0 158 I 142 991
Taylor 48,996 2% 7,958 0 145 11 132 713
Subtotal 1,510,598 49% 292,466 0 27,610
H Houston 3,244,734 33% 553,826 0 152 v 137 55,375
Harris Co.-other| 1,456,863 15% 265,264 11,291 156 v 140 25,394
Fort Bend Co.-0 515,951 5% 91,801 5,307 150 v 135 8,648
Sugar Land 202,687 2% 30,650 0 135 v 128 1,589
Missouri City 194,221 2% 31,647 0 145 v 131 3,164
Pasadena 182,049 2% 19,780 0 97 v 97 -
Conroe 142,290 1% 34,906 2,072 206 v 185 3,283
Galveston 121,257 1% 20,781 0 153 v 138 2,078
The Woodlands 119,300 1% 20,847 0 156 v 140 2,084
Humble 42,130 0.4% 8,070 0 171 v 154 807
Subtotal 6,221,482 64% 1,077,572 18,670 102,423
Saving Water, Rivers, and Money 16 The National Wildlife Federation
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Table 2 - Computation of Additional Readily Achievable Municipal Water

Conservation above that of the 2002 State Water Plan.

ot fiol Minimum Effort Plan (max reduction = 10%)
www.nwf.org
2002 State Water Plan (SWP) Projections NWF Proposed
Region / City for Year 2050 Additional Savings
(1) 2) (3) (4) (5) (6) A7) (8) 9) (10)
Portion of SWP Net NWF Achiev-
State Total Projected |Additionall Water | Climate able Additional
Water City / Region | Water Use | Conser- Use Water- Water Savings
Plan | Major Cities / Entity Population| Volume vation Rate use Use Rate| Possible
Region Entities Population (%) (ac-ftlyr) | (ac-ft/yr) | (gpcd) Zone (gpcd) (ac-ft/yr)
I Beaumont 159,648 10% 24,687 0 138 v 128 1,797
Tyler 149,806 10% 23,828 0 142 v 128 2,349
Lufkin 94,013 6% 11,700 0 111 v 111 -
Nacogdoches 80,574 5% 20,780 0 230 v 207 2,078
Port Arthur 72,126 5% 10,826 0 134 v 128 485
Palestine 36,019 2% 5,850 0 145 \Y) 130 585
Subtotal 592,186 38% 97,671 0 7,293
J Del Rio 53,144 25% 15,716 0 264 Il 238 1,571
Kerrville 44,383 2% 8,650 0 174 11 157 865
Subtotal 97,527 27% 24,366 0 2,436
K Austin 1,391,968 66% 297,808 0 191 11 172 29,777
Travis Co.-other| 91,100 4% 18,892 0 185 [l 167 1,889
Pflugerville 32,263 2% 5,963 0 165 11 149 596
Subtotal 1,515,331 72% 322,663 0 32,262
L San Antonio 2,394,753 53% 391,640 37,555 132 I 132 -
San Marcos 143,619 3% 31,049 246 191 11 172 3,080
New Braunfels 110,577 2% 25,888 132 208 11 187 2,575
Victoria 90,860 2% 13,333 161 129 1 129 -
Seguin 58,720 1% 9,538 0 145 11 132 856
Subtotal 2,798,529 62% 471,448 38,094 6,511
M Laredo 473,958 16% 92,483 9,248 157 Il 141 8,322
Brownsville 269,049 9% 48,069 0 159 Il 144 4,806
McAllen 206,280 7% 46,250 2,300 190 Il 171 4,394
Pharr 134,800 4% 15,456 773 97 Il 97 -
Mission 131,375 4% 26,620 1,331 172 Il 155 2,529
Edinburg 110,159 4% 18,968 948 146 Il 136 1,238
Harlingen 104,330 3% 19,608 980 159 Il 143 1,863
Weslaco 70,548 2% 14,382 719 173 Il 156 1,366
Eagle Pass 56,308 2% 7,569 378 114 Il 114 -
Rio Grande City 51,113 2% 8,359 836 131 Il 131 -
Subtotal 1,607,920 53% 297,764 17,513 24,519

Saving Water, Rivers, and Money

17

The National Wildlife Federation




Table 2 - Computation of Additional Readily Achievable Municipal Water
Conservation above that of the 2002 State Water Plan.

S

NATIONAL

ot fiol Minimum Effort Plan (max reduction = 10%)
www.nwi.org
2002 State Water Plan (SWP) Projections NWF Proposed
Region / City for Year 2050 Additional Savings
(1) 2) (3) (4) (5) (6) A7) (8) 9) (10)
Portion of SWP Net NWF Achiev-
State Total Projected |Additionall Water | Climate able Additional
Water City / Region | Water Use | Conser- Use Water- Water Savings
Plan | Major Cities / Entity Population| Volume vation Rate use Use Rate| Possible
Region Entities Population (%) (ac-ftlyr) | (ac-ft/yr) | (gpcd) Zone (gpcd) (ac-ft/yr)
N Corpus Christi 523,099 55% 104,884 0 179 11 161 10,487
Subtotal 523,099 55% 104,884 0 10,487
@) Lubbock Co. 315,748 54% 49,685 0 140 Il 136 1,584
Subtotal 315,748 54% 49,685 0 1,584
P Subtotal 0 0% 0 0 -
Totals 24,916,614 63% 4,907,454 74,277 406,761

Basis for calculations:

General: Conservation savings calculated for each of the cities/ urbanized counties in all 16 water plannning regions except rural
Region P. The included cities/ urbanized counties (cols. 1 - 2) comprise a significant portion, often a majority, of the Region's
projected total population in 2050. The projected 2050 populations (col. 3) and municipal water use volumes (col. 5) taken from
2002 State Water Plan. Additional conservation measures proposed in the State Water Plan (col. 6) are from supplemental data
provided by the Texas Water Development Board. Net water use rate of State Water Plan (col 7) by dividing volume of water (col
5-col 6) by population (col 3).

Achievable Use Rates of this Effort : Achievable water use rate (col 9) is the largest of a) the rate after the proposed percent
reduction is enacted, or b) the minimum target for this city/county's climate zone of column 8 (see Figure 5 in text). If the
original Plan number is less than or equal to the minimum target, the original Plan value is used. Additional savings is product of
2050 population and difference in State Water Plan rate (col. 7) minus achievable rate (col 9).

Saving Water, Rivers, and Money 18 The National Wildlife Federation




Table 3 - Computation of Additional Readily Achievable Municipal Water

Conservation above that of the 2002 State Water Plan.

NATIONAL

bl Moderate Effort Plan (max reduction = 25%)
www.nwi.org
2002 State Water Plan (SWP) Projections NWF Proposed
Region / City for Year 2050 Additional Savings
(1) 2) 3) (4) (5) (6) A7) (8) 9) (10)
Portion of SWP Net NWF Achiev-
State Total Projected |Additionall Water | Climate able Additional
Water City / Region | Water Use | Conser- Use Water- Water Savings
Plan | Major Cities / Entity Population| Volume vation Rate use Use Rate| Possible
Region Entities Population (%) (ac-ftlyr) | (ac-ftlyr) | (gpcd) Zone (gpcd) (ac-ftlyr)
A Amarillo 286,692 52% 62,621 0 195 Il 146 15,653
Subtotal 286,692 52% 62,621 0 15,653
B Wichita Falls 121,432 56% 22,836 0 168 Il 136 4,337
Subtotal 121,432 56% 22,836 0 4,337
C Dallas 1,289,096 14% 381,209 0 264 1 198 95,290
Fort Worth 671,067 7% 155,600 0 207 [ 155 38,895
Dallas Co.-other 448,483 5% 143,637 0 286 1] 214 35,905
Arlington 413,986 4% 83,470 0 180 [ 135 20,865
Denton 298,700 3% 61,229 0 183 11 137 15,305
Irving 289,423 3% 70,026 0 216 [ 162 17,504
Mckinney 277,200 3% 86,631 0 279 11 209 21,655
Plano 276,175 3% 79,814 0 258 [ 194 19,951
Frisco 274,271 3% 85,733 0 279 1] 209 21,430
Denton Co.-othe 250,642 3% 42,113 0 150 [ 132 5,053
Collin Co.-other 243,796 3% 33,351 0 122 11 122 -
Garland 234,952 2% 37,109 0 141 [ 132 2,369
Mesquite 221,454 2% 36,465 0 147 1] 132 3,721
Tarrant Co.-othg 209,614 2% 30,054 0 128 [ 128 -
Lewisville 173,630 2% 42,788 0 220 1] 165 10,696
Grand Prairie 164,291 2% 25,765 0 140 [ 132 1,473
Flower Mound 147,762 2% 31,448 0 190 1] 143 7,861
Carrollton 130,062 1% 26,224 0 180 [ 135 6,555
Allen 125,136 1% 33,921 0 242 11 181 8,479
Rowlett 120,182 1% 21,674 0 161 [ 132 3,904
Richardson 117,720 1% 34,020 0 258 11 193 8,504
N. Richland Hills 112,232 1% 17,475 0 139 [ 132 880
Rockwall 96,076 1% 24,426 0 227 11 170 6,106
Weatherford 87,816 1% 14,755 0 150 i 132 1,770
Cedar Hill 87,548 1% 18,143 0 185 11 139 4,535
Mansfield 86,968 1% 16,561 0 170 i 132 3,702
De Soto 82,923 1% 18,113 0 195 11 146 4,528
Wylie 69,204 1% 11,006 0 142 11 132 773
The Colony 65,145 1% 10,946 0 150 11 132 1,314
Southlake 62,016 1% 16,128 0 232 i 174 4,031
Grapevine 61,691 1% 11,888 0 172 11 132 2,766
Euless 58,848 1% 9,492 0 144 11 132 791
Bedford 56,200 1% 9,946 0 158 11 132 1,636
Subtotal 7,304,309 77% 1,721,160 0 378,246
Saving Water, Rivers, and Money 19 The National Wildlife Federation




Table 3 - Computation of Additional Readily Achievable Municipal Water

Conservation above that of the 2002 State Water Plan.

NATIONAL

bufb e Moderate Effort Plan (max reduction = 25%)
www.nwt.org
2002 State Water Plan (SWP) Projections NWF Proposed
Region / City for Year 2050 Additional Savings
(1) 2) (3) (4) (5) (6) A7) (8) 9) (10)
Portion of SWP Net NWF Achiev-
State Total Projected |Additionall Water | Climate able Additional
Water City / Region | Water Use | Conser- Use Water- Water Savings
Plan | Major Cities / Entity Population| Volume vation Rate use Use Rate| Possible
Region Entities Population (%) (ac-ftlyr) | (ac-ft/yr) | (gpcd) Zone (gpcd) (ac-ft/yr)
D Longview 109,734 11% 19,298 0 157 v 128 3,564
Texarkana 60,707 6% 8,976 0 132 v 128 272
Greenville 40,500 4% 8,620 0 190 v 143 2,155
Paris 36,250 4% 8,973 0 221 v 166 2,243
Marshall 35,918 4% 5,955 0 148 v 128 805
Subtotal 283,109 28% 51,822 0 9,039
E El Paso 1,234,889 78% 199,097 0 144 I 140 5,441
Subtotal 1,234,889 78% 199,097 0 5,441
F San Angelo 158,972 17% 34,368 0 193 Il 145 8,591
Midland 181,036 20% 46,667 0 230 I 173 11,665
Odessa 163,755 18% 30,364 0 166 I 140 4,683
Subtotal 503,763 55% 111,399 0 24,939
G Round Rock 197,313 6% 40,225 0 182 11 136 10,055
Waco 192,621 6% 39,053 0 181 11 136 9,762
Abilene 178,617 6% 40,015 0 200 Il 150 10,002
Georgetown 163,777 5% 27,800 0 152 11 132 3,584
Killeen 154,249 5% 28,509 0 165 11 132 5,701
College Station 138,771 4% 36,561 0 235 11 176 9,139
Bryan 119,709 4% 19,179 0 143 11 132 1,479
Temple 102,060 3% 21,721 0 190 11 142 5,430
Cleburne 59,188 2% 10,409 0 157 1 132 1,657
Copperas Cove 99,271 3% 11,120 0 100 Il 100 -
Cedar Park 56,026 2% 9,916 0 158 I 132 1,632
Taylor 48,996 2% 7,958 0 145 11 132 713
Subtotal 1,510,598 49% 292,466 0 59,154
H Houston 3,244,734 33% 553,826 0 152 v 128 88,590
Harris Co.-other| 1,456,863 15% 265,264 11,291 156 v 128 45,085
Fort Bend Co.-0 515,951 5% 91,801 5,307 150 v 128 12,516
Sugar Land 202,687 2% 30,650 0 135 v 128 1,589
Missouri City 194,221 2% 31,647 0 145 v 128 3,799
Pasadena 182,049 2% 19,780 0 97 v 97 -
Conroe 142,290 1% 34,906 2,072 206 v 155 8,207
Galveston 121,257 1% 20,781 0 153 v 128 3,395
The Woodlands 119,300 1% 20,847 0 156 \ 128 3,741
Humble 42,130 0.4% 8,070 0 171 v 128 2,017
Subtotal 6,221,482 64% 1,077,572 18,670 168,940
Saving Water, Rivers, and Money 20 The National Wildlife Federation




Table 3 - Computation of Additional Readily Achievable Municipal Water

Conservation above that of the 2002 State Water Plan.

NATIONAL

bl Moderate Effort Plan (max reduction = 25%)
www.nwi.org
2002 State Water Plan (SWP) Projections NWF Proposed
Region / City for Year 2050 Additional Savings
(1) 2) (3) (4) (5) (6) A7) (8) 9) (10)
Portion of SWP Net NWF Achiev-
State Total Projected |Additionall Water | Climate able Additional
Water City / Region | Water Use | Conser- Use Water- Water Savings
Plan | Major Cities / Entity Population| Volume vation Rate use Use Rate| Possible
Region Entities Population (%) (ac-ftlyr) | (ac-ft/yr) | (gpcd) Zone (gpcd) (ac-ft/yr)
I Beaumont 159,648 10% 24,687 0 138 v 128 1,797
Tyler 149,806 10% 23,828 0 142 v 128 2,349
Lufkin 94,013 6% 11,700 0 111 v 111 -
Nacogdoches 80,574 5% 20,780 0 230 v 173 5,194
Port Arthur 72,126 5% 10,826 0 134 v 128 485
Palestine 36,019 2% 5,850 0 145 \Y) 128 686
Subtotal 592,186 38% 97,671 0 10,510
J Del Rio 53,144 25% 15,716 0 264 Il 198 3,928
Kerrville 44,383 2% 8,650 0 174 1] 132 2,087
Subtotal 97,527 27% 24,366 0 6,016
K Austin 1,391,968 66% 297,808 0 191 11 143 74,442
Travis Co.-other 91,100 4% 18,892 0 185 11 139 4,722
Pflugerville 32,263 2% 5,963 0 165 11 132 1,192
Subtotal 1,515,331 72% 322,663 0 80,357
L San Antonio 2,394,753 53% 391,640 37,555 132 11 132 -
San Marcos 143,619 3% 31,049 246 191 11 144 7,700
New Braunfels 110,577 2% 25,888 132 208 i 156 6,438
Victoria 90,860 2% 13,333 161 129 1 129 -
Seguin 58,720 1% 9,538 0 145 11 132 856
Subtotal 2,798,529 62% 471,448 38,094 14,994
M Laredo 473,958 16% 92,483 9,248 157 Il 136 11,031
Brownsville 269,049 9% 48,069 0 159 Il 136 7,081
McAllen 206,280 7% 46,250 2,300 190 Il 143 10,986
Pharr 134,800 4% 15,456 773 97 Il 97 -
Mission 131,375 4% 26,620 1,331 172 Il 136 5,275
Edinburg 110,159 4% 18,968 948 146 Il 136 1,238
Harlingen 104,330 3% 19,608 980 159 Il 136 2,734
Weslaco 70,548 2% 14,382 719 173 Il 136 2,915
Eagle Pass 56,308 2% 7,569 378 114 Il 114 -
Rio Grande City 51,113 2% 8,359 836 131 Il 131 -
Subtotal 1,607,920 53% 297,764 17,513 41,261

Saving Water, Rivers, and Money
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Table 3 - Computation of Additional Readily Achievable Municipal Water

NATIONAL Conservation above that of the 2002 State Water Plan.
ot Moderate Effort Plan (max reduction = 25%)

FEDERATION

www.nwil.org

2002 State Water Plan (SWP) Projections NWF Proposed
Region / City for Year 2050 Additional Savings
(1) 2) (3) (4) (5) (6) A7) (8) 9) (10)
Portion of SWP Net NWF Achiev-
State Total Projected |Additionall Water | Climate able Additional
Water City / Region | Water Use | Conser- Use Water- Water Savings
Plan | Major Cities / Entity Population| Volume vation Rate use Use Rate| Possible
Region Entities Population (%) (ac-ftlyr) | (ac-ft/yr) | (gpcd) Zone (gpcd) (ac-ft/yr)
N Corpus Christi 523,099 55% 104,884 0 179 11 134 26,218
Subtotal 523,099 55% 104,884 0 26,218
@) Lubbock Co. 315,748 54% 49,685 0 140 Il 136 1,584
Subtotal 315,748 54% 49,685 0 1,584
P Subtotal 0 0% 0 0 -
Totals 24,916,614 63% 4,907,454 74,277 846,688

Basis for calculations:

General: Conservation savings calculated for each of the cities/ urbanized counties in all 16 water plannning regions except rural
Region P. The included cities/ urbanized counties (cols. 1 - 2) comprise a significant portion, often a majority, of the Region's
projected total population in 2050. The projected 2050 populations (col. 3) and municipal water use volumes (col. 5) taken from
2002 State Water Plan. Additional conservation measures proposed in the State Water Plan (col. 6) are from supplemental data
provided by the Texas Water Development Board. Net water use rate of State Water Plan (col 7) by dividing volume of water (col
5-col 6) by population (col 3).

Achievable Use Rates of this Effort : Achievable water use rate (col 9) is the largest of a) the rate after the proposed percent
reduction is enacted, or b) the minimum target for this city/county's climate zone of column 8 (see Figure 5 in text). If the
original Plan number is less than or equal to the minimum target, the original Plan value is used. Additional savings is product of
2050 population and difference in State Water Plan rate (col. 7) minus achievable rate (col 9).

Saving Water, Rivers, and Money 22 The National Wildlife Federation
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Conservation above that of the 2002 State Water Plan.

Table 4 - Computation of Additional Readily Achievable Municipal Water

bilis A Higher Effort Plan (max reduction = 37%)
www.nwf.org
2002 State Water Plan (SWP) Projections NWF Proposed
Region / City for Year 2050 Additional Savings
(1) 2) 3) (4) (5) (6) A7) (8) 9) (10)
Portion of SWP Net NWF Achiev-
State Total Projected |Additionall Water | Climate able Additional
Water City / Region | Water Use | Conser- Use Water- Water Savings
Plan | Major Cities / Entity Population| Volume vation Rate use Use Rate| Possible
Region Entities Population (%) (ac-ftlyr) | (ac-ftlyr) | (gpcd) Zone (gpcd) (ac-ftlyr)
A Amarillo 286,692 52% 62,621 0 195 Il 136 18,944
Subtotal 286,692 52% 62,621 0 18,944
B Wichita Falls 121,432 56% 22,836 0 168 Il 136 4,337
Subtotal 121,432 56% 22,836 0 4,337
C Dallas 1,289,096 14% 381,209 0 264 11 166 141,029
Fort Worth 671,067 7% 155,600 0 207 [ 132 56,369
Dallas Co.-other 448,483 5% 143,637 0 286 1] 180 53,139
Arlington 413,986 4% 83,470 0 180 [ 132 22,256
Denton 298,700 3% 61,229 0 183 11 132 17,061
Irving 289,423 3% 70,026 0 216 [ 136 25,906
Mckinney 277,200 3% 86,631 0 279 11 176 32,049
Plano 276,175 3% 79,814 0 258 [ 163 29,527
Frisco 274,271 3% 85,733 0 279 1] 176 31,717
Denton Co.-othe 250,642 3% 42,113 0 150 [ 132 5,053
Collin Co.-other 243,796 3% 33,351 0 122 11 122 -
Garland 234,952 2% 37,109 0 141 [ 132 2,369
Mesquite 221,454 2% 36,465 0 147 1] 132 3,721
Tarrant Co.-othg 209,614 2% 30,054 0 128 [ 128 -
Lewisville 173,630 2% 42,788 0 220 1] 139 15,830
Grand Prairie 164,291 2% 25,765 0 140 [ 132 1,473
Flower Mound 147,762 2% 31,448 0 190 1] 132 9,599
Carrollton 130,062 1% 26,224 0 180 [ 132 6,992
Allen 125,136 1% 33,921 0 242 11 152 12,549
Rowlett 120,182 1% 21,674 0 161 [ 132 3,904
Richardson 117,720 1% 34,020 0 258 11 163 12,586
N. Richland Hills 112,232 1% 17,475 0 139 [ 132 880
Rockwall 96,076 1% 24,426 0 227 11 143 9,036
Weatherford 87,816 1% 14,755 0 150 i 132 1,770
Cedar Hill 87,548 1% 18,143 0 185 11 132 5,198
Mansfield 86,968 1% 16,561 0 170 i 132 3,702
De Soto 82,923 1% 18,113 0 195 11 132 5,851
Wylie 69,204 1% 11,006 0 142 11 132 773
The Colony 65,145 1% 10,946 0 150 11 132 1,314
Southlake 62,016 1% 16,128 0 232 i 146 5,967
Grapevine 61,691 1% 11,888 0 172 11 132 2,766
Euless 58,848 1% 9,492 0 144 11 132 791
Bedford 56,200 1% 9,946 0 158 11 132 1,636
Subtotal 7,304,309 77% 1,721,160 0 522,813
Saving Water, Rivers, and Money 23 The National Wildlife Federation




ﬂ% Table 4 - Computation of Additional Readily Achievable Municipal Water
= Conservation above that of the 2002 State Water Plan.

NATIONAL

bilis A Higher Effort Plan (max reduction = 37%)
www.nwf.org
2002 State Water Plan (SWP) Projections NWF Proposed
Region / City for Year 2050 Additional Savings
(1) 2) (3) (4) (5) (6) A7) (8) 9) (10)
Portion of SWP Net NWF Achiev-
State Total Projected |Additionall Water | Climate able Additional
Water City / Region | Water Use | Conser- Use Water- Water Savings
Plan | Major Cities / Entity Population| Volume vation Rate use Use Rate| Possible
Region Entities Population (%) (ac-ftlyr) | (ac-ft/yr) | (gpcd) Zone (gpcd) (ac-ft/yr)
D Longview 109,734 11% 19,298 0 157 v 128 3,564
Texarkana 60,707 6% 8,976 0 132 v 128 272
Greenville 40,500 4% 8,620 0 190 v 128 2,813
Paris 36,250 4% 8,973 0 221 v 139 3,320
Marshall 35,918 4% 5,955 0 148 v 128 805
Subtotal 283,109 28% 51,822 0 10,773
E El Paso 1,234,889 78% 199,097 0 144 I 140 5,441
Subtotal 1,234,889 78% 199,097 0 5,441
F San Angelo 158,972 17% 34,368 0 193 Il 136 10,149
Midland 181,036 20% 46,667 0 230 I 145 17,265
Odessa 163,755 18% 30,364 0 166 I 140 4,683
Subtotal 503,763 55% 111,399 0 32,097
G Round Rock 197,313 6% 40,225 0 182 11 132 11,049
Waco 192,621 6% 39,053 0 181 11 132 10,571
Abilene 178,617 6% 40,015 0 200 Il 136 12,803
Georgetown 163,777 5% 27,800 0 152 11 132 3,584
Killeen 154,249 5% 28,509 0 165 11 132 5,701
College Station 138,771 4% 36,561 0 235 11 148 13,526
Bryan 119,709 4% 19,179 0 143 11 132 1,479
Temple 102,060 3% 21,721 0 190 11 132 6,630
Cleburne 59,188 2% 10,409 0 157 1 132 1,657
Copperas Cove 99,271 3% 11,120 0 100 Il 100 -
Cedar Park 56,026 2% 9,916 0 158 I 132 1,632
Taylor 48,996 2% 7,958 0 145 11 132 713
Subtotal 1,510,598 49% 292,466 0 69,345
H Houston 3,244,734 33% 553,826 0 152 v 128 88,590
Harris Co.-other| 1,456,863 15% 265,264 11,291 156 v 128 45,085
Fort Bend Co.-0 515,951 5% 91,801 5,307 150 v 128 12,516
Sugar Land 202,687 2% 30,650 0 135 v 128 1,589
Missouri City 194,221 2% 31,647 0 145 v 128 3,799
Pasadena 182,049 2% 19,780 0 97 v 97 -
Conroe 142,290 1% 34,906 2,072 206 v 130 12,147
Galveston 121,257 1% 20,781 0 153 v 128 3,395
The Woodlands 119,300 1% 20,847 0 156 \ 128 3,741
Humble 42,130 0.4% 8,070 0 171 v 128 2,029
Subtotal 6,221,482 64% 1,077,572 18,670 172,891
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ﬂ% Table 4 - Computation of Additional Readily Achievable Municipal Water
= Conservation above that of the 2002 State Water Plan.

NATIONAL

bilis A Higher Effort Plan (max reduction = 37%)
www.nwf.org
2002 State Water Plan (SWP) Projections NWF Proposed
Region / City for Year 2050 Additional Savings
(1) 2) (3) (4) (5) (6) A7) (8) 9) (10)
Portion of SWP Net NWF Achiev-
State Total Projected |Additionall Water | Climate able Additional
Water City / Region | Water Use | Conser- Use Water- Water Savings
Plan | Major Cities / Entity Population| Volume vation Rate use Use Rate| Possible
Region Entities Population (%) (ac-ftlyr) | (ac-ft/yr) | (gpcd) Zone (gpcd) (ac-ft/yr)
I Beaumont 159,648 10% 24,687 0 138 v 128 1,797
Tyler 149,806 10% 23,828 0 142 v 128 2,349
Lufkin 94,013 6% 11,700 0 111 v 111 -
Nacogdoches 80,574 5% 20,780 0 230 v 145 7,688
Port Arthur 72,126 5% 10,826 0 134 v 128 485
Palestine 36,019 2% 5,850 0 145 \Y) 128 686
Subtotal 592,186 38% 97,671 0 13,003
J Del Rio 53,144 25% 15,716 0 264 Il 166 5,814
Kerrville 44,383 2% 8,650 0 174 1] 132 2,087
Subtotal 97,527 27% 24,366 0 7,901
K Austin 1,391,968 66% 297,808 0 191 11 132 91,981
Travis Co.-other 91,100 4% 18,892 0 185 11 132 5,421
Pflugerville 32,263 2% 5,963 0 165 11 132 1,192
Subtotal 1,515,331 72% 322,663 0 98,595
L San Antonio 2,394,753 53% 391,640 37,555 132 I 132 -
San Marcos 143,619 3% 31,049 246 191 11 132 9,566
New Braunfels 110,577 2% 25,888 132 208 i 132 9,405
Victoria 90,860 2% 13,333 161 129 1 129 -
Seguin 58,720 1% 9,538 0 145 I 132 856
Subtotal 2,798,529 62% 471,448 38,094 19,827
M Laredo 473,958 16% 92,483 9,248 157 Il 136 11,031
Brownsville 269,049 9% 48,069 0 159 Il 136 7,081
McAllen 206,280 7% 46,250 2,300 190 Il 136 12,524
Pharr 134,800 4% 15,456 773 97 Il 97 -
Mission 131,375 4% 26,620 1,331 172 Il 136 5,275
Edinburg 110,159 4% 18,968 948 146 Il 136 1,238
Harlingen 104,330 3% 19,608 980 159 Il 136 2,734
Weslaco 70,548 2% 14,382 719 173 Il 136 2,915
Eagle Pass 56,308 2% 7,569 378 114 Il 114 -
Rio Grande City 51,113 2% 8,359 836 131 Il 131 -
Subtotal 1,607,920 53% 297,764 17,513 42,799
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Table 4 - Computation of Additional Readily Achievable Municipal Water
Conservation above that of the 2002 State Water Plan.

fiv

NATIONAL

bl Higher Effort Plan (max reduction = 37%)
2002 State Water Plan (SWP) Projections NWF Proposed
Region / City for Year 2050 Additional Savings
(1) 2) (3) (4) (5) (6) A7) (8) 9) (10)
Portion of SWP Net NWF Achiev-
State Total Projected |Additionall Water | Climate able Additional
Water City / Region | Water Use | Conser- Use Water- Water Savings
Plan | Major Cities / Entity Population| Volume vation Rate use Use Rate| Possible
Region Entities Population (%) (ac-ftlyr) | (ac-ft/yr) | (gpcd) Zone (gpcd) (ac-ft/yr)
N Corpus Christi 523,099 55% 104,884 0 179 11 132 27,536
Subtotal 523,099 55% 104,884 0 27,536
@) Lubbock Co. 315,748 54% 49,685 0 140 Il 136 1,584
Subtotal 315,748 54% 49,685 0 1,584
P Subtotal 0 0% 0 0 -
Totals 24,916,614 63% 4,907,454 74,277 1,047,885

Basis for calculations:

General: Conservation savings calculated for each of the cities/ urbanized counties in all 16 water plannning regions except rural
Region P. The included cities/ urbanized counties (cols. 1 - 2) comprise a significant portion, often a majority, of the Region's
projected total population in 2050. The projected 2050 populations (col. 3) and municipal water use volumes (col. 5) taken from
2002 State Water Plan. Additional conservation measures proposed in the State Water Plan (col. 6) are from supplemental data
provided by the Texas Water Development Board. Net water use rate of State Water Plan (col 7) by dividing volume of water (col
5-col 6) by population (col 3).

Achievable Use Rates of this Effort : Achievable water use rate (col 9) is the largest of a) the rate after the proposed percent
reduction is enacted, or b) the minimum target for this city/county's climate zone of column 8 (see Figure 5 in text). If the
original Plan number is less than or equal to the minimum target, the original Plan value is used. Additional savings is product of
2050 population and difference in State Water Plan rate (col. 7) minus achievable rate (col 9).
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