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Abbreviations used in the Report 
 
Ac-ft/yr Acre-feet per year 
BRA Brazos River Authority  
CLCND Chambers-Liberty Counties Navigation District 
COH City of Houston 
GBEP Galveston Bay Estuary Program 
GBF  Galveston Bay Foundation  
GBFIG Galveston Bay Freshwater Inflows Group 
GCWA Gulf Coast Water Authority 
MGD Million gallons per day 
MWP Major Water Provider 
RWPG Regional Water Planning Group 
RHWPG Region H Water Planning Group 
SB1 Senate Bill 1 from the 1997 State Legislature 
SJRA San Jacinto River Authority 
TNRCC Texas Natural Resource Conservation Commission 
TPWD Texas Parks and Wildlife Department 
TRA Trinity River Authority 
TWDB Texas Water Development Board 
WUG Water User Group 
 
Water Measurements 
 
Acre-foot (AF) = 43,560 cubic feet = 325,851 gallons 
Acre-foot per year (ac-ft/yr) = 325,851 gallons per year = 893 gallons per day 
Gallons per minute (gpm) = 1,440 gallons per day = 1.6 ac-ft/yr 
Million gallons per day (mgd) = 1,000,000 gallons per day = 1120 ac-ft/yr 
 
County Codes used in the Tables  Basin Codes used in the Tables 
8 Austin County  6 Neches River Basin 
20 Brazoria County  7 Neches-Trinity Coastal Basin 
36 Chambers County  8 Trinity River Basin 
79 Fort Bend County   9 Trinity-San Jacinto Coastal Basin 
84 Galveston County  10 San Jacinto River Basin 
101 Harris County  11 San Jacinto-Brazos Coastal Basin 
145 Leon County  12 Brazos River Basin 
146 Liberty County  13 Brazos-Colorado Coastal Basin 
157 Madison County    
170 Montgomery County    
187 Polk County    
204 San Jacinto County    
228 Trinity County    
236 Walker County    
237 Waller County    
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Introduction 
 
The following report chronicles the results of the Region H water planning analysis of water 
shortages and surpluses.  This effort is principally based on a comparison of available reliable 
water supplies versus projected water demands.   
 
  
Task 4.1 Compare Water Demand and Water Supply Data 
 
As a part of Task 4, the Texas Water Development Board (TWDB) requires the presentation of 
Tables 7 and 8, located in Appendix A.  Table 7 is a comparison of the supplies in Table 5 (Task 
3 Report) as allocated to a specific Water User Group (WUG), versus the established demands of 
those WUGs represented in Table 2 (Task 2 Report).  Table 8 is the difference between Table 6 
(Task 3 Report), supply available to major water providers, and Table 3 (Task 2 Report), the 
demand on the major water providers.  Surpluses and shortages for Region H are shown in 
Tables 7 and 8.  
 
Task 4.2 and 4.3 Identify and Present Surpluses and Shortages in Region H 
 
Table 7, “Comparison of Water Demands with Current Water Supplies in Region H by 
City and Category” 
The attached Table 7 is a comparison of Table 5, Current Water Supplies Available to Region H 
by City and Category, with the projected demands established by Region H and included in 
Table 2, Water Demand by City and Category.  It reflects the water balance for water user 
groups (WUGs) in Region H.   The attached Table 7A compares the supplies available to WUGs 
in Region H as cited in Table 5A (which represents supplies available assuming existing 
contracts are extended through 2050) with the established demands of those WUGs represented 
in Table 2.  Table 7 satisfies the format and methodology required by TWDB in Technical 
Memorandum No. 3.  Table 7A meets the requirements of the Region H Water Planning Group 
(RWPG) for its evaluation of water management strategies because it reflects anticipated 
contract renewals and extensions by current regional water providers and is therefore a more 
representative estimate of the Region H shortages. 
 
Demands 
The demands represented in Table 2 increase from 2,248,339 acre-feet per year in the year 2000 
to 3,158,793 acre-feet per year in the year 2050.  Demand is approximately 44 percent 
municipal, 32 percent manufacturing, 19 percent agricultural (18 percent irrigation and 1 percent 
livestock demand), 4 percent steam electric power demand, and 1 percent mining demand. 
 
Supplies 
Two estimates of current water supply available to WUGs in Region H were prepared as 
represented by Tables 5 and 5A.   
 
Table 5 meets the TWDB guidelines and includes all current, reliable water supply supported by 
water rights, permits and/or long-term contracts.   In 2000, the total volume of groundwater and 
surface water through rights/permits/contracts available to WUGs in the region is 3,075,132 
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acre-feet/year.  In 2050, the total amount is reduced to 2,568,257 acre-feet/year as contracts 
expire across the study period. 
 
Table 5A follows TWDB guidelines (includes all current, reliable water supplies supported by 
water rights, permits and/or long-term contracts) but extends existing water supply contracts at 
their current levels throughout the study period.  In 2000, the total volume of groundwater and 
surface water through rights/permits/contracts available to WUGs in the region is 3,075,132 
acre-feet/year.  In 2050 the total amount is 2,893,273 acre-feet/year.  This decrease in water 
availability is principally a result of groundwater reductions due to implementation of the Harris-
Galveston Coastal Subsidence District (HGCSD.) 
 
This supplemental table reflects the Region H RWPG assumption that all existing long-term 
contracts will be extended through 2050.  The Region H RWPG believes it represents a better 
estimate of shortage in the region and will be used as an additional tool to evaluate potential 
water management strategies in the Region H area.   
 
Needs for Additional Supplies 
Tables 7 and 7A identify the needs for additional supply and the surpluses for each WUG by 
county and basin as specified in TWDB Technical Memorandum 3.   
 
Table 7 indicates that Region H has shortages in 11 counties in one or more time periods 
between 2000 and 2050.  These include Brazoria, Chambers, Fort Bend, Galveston, Harris, 
Liberty, Montgomery, Polk, San Jacinto, Walker and Waller Counties.  Shortages are projected 
for a total of 70 cities/CDPs, 11 counties in the municipal county-other category, 6 counties in 
the manufacturing category, 4 counties in the mining category, 3 counties in the irrigation 
category and 2 in the steam-electric power category. It was assumed without verification of 
reliability that livestock WUGs would be supplied by local sources.  The total quantity of the 
projected water shortages within Region H (from Table 7) is approximately 1,005,052 acre-feet 
per year in year 2030 and 1,375,459 acre-feet per year in 2050.  The single county with the 
largest projected shortage is Harris County with over 50 percent of the total regional shortages.  
The San Jacinto river basin contains approximately 50 percent of the total water shortages for the 
region.  
 
Table 7A, which assumes the extension of existing water supply contracts, indicates that Region 
H has shortages in the following 8 counties in at least one of the 2000-2050 decade years:  
Brazoria, Chambers, Fort Bend, Galveston, Harris, Liberty, Montgomery, and Waller.  Shortages 
are projected for 62 cities/CDPs, 8 counties with municipal county-other shortages, 5 counties 
with manufacturing shortages, 4 counties with mining shortages, 3 counties with irrigation 
shortages, and 1 county with steam-electric power shortages.  It was assumed without 
verification of reliability that livestock WUGs would be supplied by local sources.  The total 
quantity of the projected shortages within the region from Table 7A is approximately 497,970  
acre-feet per year in year 2030 and 790,059 acre-feet per year in 2050.  Again, Harris County 
and the San Jacinto basin are the areas with the largest shortages within the region. 
 
In an effort to better identify the entities with shortages in Region H two summary tables were 
constructed from Table 7 and 7A.  These shortage summary tables contain only the entities in 
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Region H that have a projected shortage in at least one of the years.  These tables are located in 
Appendix A immediately following Table 7 and 7A.  
 
Shortages are delineated by basin, and therefore some of the WUGs may show a shortage in one 
basin and have a surplus in another basin.  Management strategies will be used to determine 
whether the surpluses in one basin can be used to meet the shortages in another for these WUGs. 
 
There are WUGs in Table 7 with surplus supplies.  These surpluses will be considered as they 
may apply to the management strategies addressed in Task 5. 
 
Table 8, “Comparison of Water Demands with Current Water Supplies by Major 
Providers of Municipal and Manufacturing Water” 
The attached Table 8 is a comparison of Table 6, Current Water Supplies Available to Region H 
by Major Provider of Municipal and Manufacturing Water, with the projected demands 
established by Region H and included in Table 3, Water Demand by Major Provider of 
Municipal and Manufacturing Water.  It reflects the water balance for major water providers 
(MWPs) in Region H.   The attached Table 8A compares the supplies available to MWPs in 
Region H, as cited in Table 6, with the established demands of those MWPs represented in Table 
3A, assuming existing contracts are extended through 2050.  Table 8 satisfies the format and 
methodology required by TWDB in Technical Memorandum No. 4.  Table 8A meets the 
requirements of the Region H Water Planning Group for its evaluation of water management 
strategies because it reflects anticipated contract renewals and extensions by current regional 
water providers and is therefore a more representative estimate of the Region H shortages. 
 
Demands 
The demands on the MWPs in Region H were prepared as represented by Tables 3 and 3A. 
 
Table 3 meets the TWDB guidelines and includes all current, reliable water supply supported by 
water rights, permits and/or long-term contracts.  The Region H demands represented in Table 3 
decrease from 1,440,468 acre-feet per year in the year 2000 to 918,027 acre-feet per year in the 
year 2050.  
 
Table 3A follows TWDB guidelines (includes all current, reliable water supplies supported by 
water rights, permits and/or long-term contracts) but extends existing water supply contracts at 
their current levels throughout the study period.  In 2000 the total demand for groundwater and 
surface water through rights/permits/contracts with MWPs in Region H is 1,440,468 acre-
feet/year.  In 2050 the total amount is 1,665,140 acre-feet/year.  This supplemental table reflects 
the Region H WPG assumption that all existing long-term contracts will be extended through 
2050.  The Region H WPG believes it represents a better estimate of shortage in the region and 
will be used as an additional tool to evaluate potential water management strategies in the 
Region H area. 
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Supplies 
The MWP supplies in the region range from 2,256,364 acre-feet per year in 2000 to 2,183,382 
acre-feet per year in the year 2050.  Of this amount, in the year 2000 approximately 7 percent is 
groundwater and 93 percent is surface water.  In the year 2050 approximately 5 percent is 
groundwater and 95 percent is surface water.  
 
Needs for Additional Supplies 
Tables 8 and 8A identify the needs for additional supply for each MWP as specified in TWDB 
Technical Memorandum 4.   
 
Table 8 indicates that the Gulf Coast Water Authority will have a shortage in the year 2000, but 
all of the other MWPs have adequate supplies to meet their demands. All of the other MWPs are 
projected to have uncommitted water supplies throughout the planning period. 
 
Table 8A, which assumes the extension of existing water supply contracts, indicates that the Gulf 
Coast Water Authority will have shortages in every decade, but all of the other MWPs will have 
adequate supplies to meet their demands. 
 
The projected uncommitted water supply surpluses of the major water providers will be 
considered as they may apply to the management strategies addressed in Task 5. 
 
Task 4.4 Sub-Regional Supply and Demand 
 
A water allocation method was used to compare water supply versus demand.  The counties in 
the regional planning area were first reviewed to determine the amount of reliance on 
groundwater in each area.  After demands were determined, and the amounts of groundwater 
available to each county were determined, then the available supplies of groundwater were 
allocated.  Quantities of groundwater were distributed equally throughout each county when 
groundwater was available.  Supply and demand were balanced in this manner so that when 
systems ran out of water, the shortages were shared somewhat equally for the mid-sized systems 
and larger.  In this way, it was assumed that growth in groundwater short areas occurred on 
surface water and that the management strategies for those counties were weighted heavily 
toward finding additional supplies.  Growth for existing WUGs was supplied using a 
combination of existing groundwater capacity and new surface water sources. 
 
Rural 
For the rural areas, specific attention was paid to the distribution of groundwater throughout each 
county.  For most of the counties and for all of the rural areas, the distribution of groundwater 
was sufficiently uniform to allow water providers to increase well capacities as needed and to be 
able to secure enough additional groundwater to meet their increased demands. 
 
Metropolitan 
The largest shortages in Region H are in the county-other portion of the counties with a large 
urban population.  There is a high level of growth expected in the vicinity of existing 
metropolitan areas, but there is little specific information about the eventual disposition of that 
growth.  Some growth areas may be annexed and served by adjacent municipalities.  Some 
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growth may occur within the jurisdiction of newly formed suppliers, like the North Harris 
County Regional Water Authority.  As a result, there is no way to determine with certainty what 
available supply may be assigned to this growth; it could be a variety of suppliers.  In order to 
maintain flexibility and accommodate local conditions and constraints, the RWPG did not 
designate any metropolitan sub-regions to be evaluated.  It is expected that as specific 
information is developed regarding the supply for some of these metropolitan areas, the Regional 
Planning Group will consider amendments to the plan that clarify the specific distribution of the 
available supply. 
 
Task 4.5 and 4.6 Impacts of the Surpluses and Shortages Presented to the RWPG 
 
Socioeconomic Impacts 
 
Section 357.7(4) of the rules for implementing Senate Bill 1 require that the social and economic 
impact of not meeting regional water supply needs be evaluated by the Regional Water Planning 
Groups.  The Texas Water Development Board is required to provide technical assistance, upon 
request, to complete the evaluations.  The Board offered its staff to conduct the required analysis 
of the impacts of the identified needs for each region, using a common methodological approach 
for all regions, which will facilitate compiling the regional plans into a State Water Plan.  The 
Region H RWPG submitted a request to TWDB for assistance (see Appendix B), and TWDB 
completed the analysis of the social and economic impacts of not meeting water needs as 
identified in Region H Table 7.   
 
TWDB has stated that the purpose of this element of Senate Bill 1 planning is to give each region 
an estimate of the potential costs of not acting to meet anticipated needs in each water user 
group, or conversely, the potential benefit to be gained from devising a strategy to meet a water 
need.  Collectively, adding up all the impacts gives the region a view of the ultimate magnitude 
of the impacts caused by not meeting every one of the entire list of needs.  These summations are 
a very worst-case scenario for the region, since the likelihood of not meeting the entire list of 
needs is virtually nonexistent.  
 
The TWDB analysis assumes the following conditions for each decade modeled: 

• Shortages occur in a drought equivalent to the drought-of-record (1950-1956) 
• No change in the structural relationship within the regional economy occurs 
• No change in technology occurs during this period 
• No change in human behavior occurs during this period. 

Obviously, the assumption of a prolonged drought during which no water management strategies 
are devised and applied is unrealistic.  Nevertheless, the analysis is useful in illustrating the 
overall value of applying (or failing to apply) management strategies to meet potential water 
shortages. 
 
At the request of the Region H RWPG, TWDB replicated its analysis based on Table 7 water 
needs with an analysis of Table 7A which reflects water needs after extending current water 
supply contracts through 2050.  Region H considers the extension of current water supply 
contracts a logical first step in any set of water management strategies.  Table 7A water needs 
thus provide a more realistic assessment of water shortages in Region H. 
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The TWDB used data that connect water use with the economy and the population of the region, 
to evaluate each negative value in Table 7 and 7A for an individual water user group.  A negative 
value in Table 7 or 7A indicates an unmet water need.  The TWDB staff constructed a regional 
input-output model to determine socioeconomic impact.  The detailed results of the analysis are 
found in Tables 9, 9A, 10 and 10A, included in Appendix A.  Additional information on the 
analysis of impacts, including notes on interpreting the results, is provided in Appendix B.  A 
more detailed description of the methodology currently is being prepared by TWDB.   
 
The data in Tables 9.00 through 9.50 (and Tables 9A.00 through 9A.50) show the impacts on the 
socioeconomic variables for each water user group by decade, from 2000 (Tables 9.00 and 
9A.00) through 2050 (Tables 9.50 and 9A.50).  Tables 10.00 through 10.50 (and Tables 10A.00 
through 10A.50) correspond to the same decades as for Table(s) 9, but provide additional detail 
on the impact in each river basin where a shortage for a particular water user group occurs in two 
or more basins.  These tables can be used to assess any remaining unmet needs after the 
management strategies to meet water shortages are determined by the RWPG.   The impacts of 
each unmet, or partially met, need can be added together to determine the remaining economic 
development costs of not meeting the needs. 
 
Each water user group with a need was evaluated in terms of direct and indirect economic and 
social impact on the region resulting from the shortage.  Economic variables chosen by TWDB 
for this analysis include: 

• gross economic output (sales and business gross income),  
• employment (number of jobs) and  
• personal income (wages, salaries and proprietors net receipts).    

Social variables of the analysis are: 
• population and  
• school enrollments.   

Declining populations indicate a depreciation of social services in most, but not every case, while 
decreasing school enrollment indicates loss of younger cohorts of the population and the 
possibility of strain on tax bases, when combined with economic losses.   
 
Impacts of Unmet Water Needs for Region H  
 
Under extreme supply limitations (drought-of-record) and with no management strategies in 
place (Table 7), Region H water shortages are projected to be approximately 59,000 acre-feet in 
2000, rising to one million acre-feet in 2030 and to 1.38 million acre-feet by 2050.  The unmet 
water needs of the region amount to about 19% of the forecasted demand by 2020, rising to 41% 
of demand in 2040, and to 43% of demand in 2050.  This means that by 2050 the region would 
be able to supply only 57% of the projected needs unless supply development or other water 
management strategies are implemented. (See Table 4-1 and Figure 4-1.)  
 
To provide some perspective on this estimate of shortage, there are a number of WUGS for 
whom adequate supplies exist that will not be under contract absent action on their part.  Simply 
extending the current supply contracts of these water user groups’ increases the percentage of 
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