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5. Impacts of Water Management Strategies on Key Parameters of Water 
Quality and Impacts of Moving Water from Rural and Agricultural Areas 

5.1 Scope of Work 

This planning effort is part of a consensus-based planning effort to include local concerns 
in the statewide water supply planning effort. This chapter presents the results of Task 5 
of the project scope, which addresses: 

• Impacts of Water Management Strategies on Key Parameters of Water 
Quality 

• Evaluation of Third-Party Impacts of Reduced Levels in Water Supply 
Reservoirs 

• Impacts of Moving Water from Rural and Agricultural Areas.   

5.2 Impacts of Water Management Strategies on Key Parameters of Water 
Quality  

The potential impacts that water management strategies may have on water quality are 
discussed in this section, including the identified water quality parameters which are 
deemed important to the use of the water resources within the region. Under the Clean 
Water Act, Texas must define designated uses for all major water bodies and, 
consequently, the water quality standards that are appropriate for that designated water 
body use.  The water quality parameters which are listed for Region H below were 
selected based on the TCEQ Water Quality Inventory for Designated Water Body Uses as 
well as the water quality parameters identified in the Texas Commission on 
Environmental Quality (TCEQ) 303d list of impaired water bodies.  For reference 
purposes, Appendix 5A contains the TCEQ 303d list of impaired waters within the region 
as well as the tabular summaries of use support for the water bodies that are part of 
Region H. 

Key surface water parameters identified within Region H fall into two broad categories: 

Nutrients and non-conservative substances: 

• Bacteria 

• pH 

• Dissolved Oxygen 

• Total Suspended Solids (TSS) 

• Temperature 

• Nutrients (Nitrogen, Phosphorus) 
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Minerals and conservative substances: 

• Total Dissolved Solids (TDS) 

• Chlorides 

• Mercury 

• Salinity 

• Sediment Contaminants 

Non-conservative substances are those parameters that undergo rapid degradation or 
change as the substance flows downstream, such as nutrients which are consumed by 
plant life. Nutrient and non-conservative loading to surface water originates from a 
variety of natural and man-made sources.  One significant source of these loads is 
wastewater treatment facilities.  As population increases, the number and size of these 
wastewater discharges will likely increase as well.  Stormwater runoff from certain land 
use types constitutes another significant source of nutrient loading to the region’s 
watercourses, including agricultural areas, golf courses, residential development, or other 
landscaped areas where fertilizers are applied.  Nutrient loads in Region H are typically 
within the limits deemed acceptable for conventional water treatment facilities, and are 
therefore not considered a major concern as related to source of supply. 

Conservative substances are those that do not undergo rapid degradation or do not change 
in water as the substance flows downstream, such as metals.  Mineral and other 
conservative substance loading to surface water generally originates from three sources: 
(1) non-point source runoff or groundwater seepage from mineralized areas, either natural 
or man-made (2) wastewater discharges, and (3) sea water migration above estuaries.  
Region H is fortunate in that the first category is not typical of this area except for the 
Brazos River which has several natural salt-contributing areas, fortunately, flows in the 
lower basin generally are sufficient to dilute these sources to easily manageable 
concentrations. Wastewater discharges in general, and industrial discharges in particular, 
have improved over the past 30-years due to the requirements of the Clean Water Act.  If 
local concentrations of conservative contaminants are identified, they are remediated by 
the appropriate agency.  Salinity migration above estuaries is controlled in the Trinity 
River by the Wallisville Saltwater Barrier, and in the San Jacinto River by the Lake 
Houston Dam.  This 2006 Region H Plan recommends a saltwater barrier be added above 
the Brazos estuary to protect water quality in that reach of the Brazos River as well. 

Groundwater in Region H is generally of good quality with no usage limitations.  Quality 
parameters of interest include Total Dissolved Solids (TDS), metals and hardness.  
Portions of the Carrizo-Wilcox aquifer can contain levels of iron that require sequestering 
or removal through treatment facilities.   The Brazos River Alluvium is directly recharged 
from the based flow in the Brazos River, and has the potential to reflect any contaminant 
loading of the Brazos River.  Portions of the aquifer currently experience elevated TDS 
and hardness.  
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Water quality of the Gulf Coast aquifer is generally good throughout the Region.  The 
Chicot and Evangeline aquifers are capable of yielding moderate to large amounts of 
fresh water in most of the Region.  Fresh water is overlain and underlain by saline water 
in coastal areas and the coastal deposits are not capable of yielding fresh water.  Deeper 
formations throughout the region are able to supply limited freshwater and slightly saline 
water in updip areas.   
 
Some localized sites within the Region have the potential to cause contamination of the 
aquifer under adverse conditions.  These sites once generated surface water pollution 
which, if not properly handled, could cause contamination of local soils or shallow 
groundwater supplies.  Except for the northern areas of the Region, the thickness of the 
near-surface clay soils located over much of the Region provide an effective barrier to 
deeper aquifer contamination due to normal infiltration.  As a consequence, the primary 
risk for Gulf Coast aquifer groundwater contamination occurs if there are improperly 
designed or inadequately sealed wells which are exposed to this surface contamination.  
Localized shallow alluvial aquifers primarily located along the major streams such as the 
Brazos River are at greater risk for contamination from these sites as a result of the more 
direct travel paths for potential contaminated water to reach these areas, especially if they 
are being pumped by small household or livestock wells.  At this time, there are no 
recorded incidents of contaminated groundwater in the Region as a result of these sites. 

The water quality parameters and water management strategies selected by the RHWPG 
were evaluated to determine the impacts on water quality as a result of these 
recommended strategies.  This evaluation used the data available to compare current 
conditions to future conditions with Region H management strategies in place.  The 
recommended management strategies, as described in Chapter 4 of this report and used in 
this evaluation, are: 

• Conservation (Municipal, Industrial, and Irrigation) 

• BRA System Operations 

• New Contracts from Existing Supplies 

• Contractual Transfers 

• Freeport Desalination 

• Brazos Saltwater Barrier 

• Allens Creek Reservoir 

• Houston to GCWA Transfer 

• Lake Houston Additional Yield 

• Wastewater Reuse – Houston 

• Wastewater Reuse – NHCRWA 

• Wastewater Reuse for Manufacturing 

• TRA – Houston Contract 
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• Luce Bayou Interbasin Transfer 

• Little River Off-Channel Reservoir 

The following paragraphs discuss the impacts of each management strategy on the chosen 
water quality parameters. 

Water Conservation, including municipal, industrial, and agricultural, can have both 
positive and negative impacts on water quality.  Water that is being processed through a 
wastewater treatment plant typically has acquired additional dissolved solids prior to 
discharge to the waters of the state.  Conventional wastewater treatment reduces 
suspended solids, but does not reduce dissolved solids in the effluent.  Water 
conservation measures will reduce the volume of water passing through the wastewater 
plants without reducing the mass loading rates (a 1.6 gallon flush carries the same waste 
mass to the plant that a 6-gallon flush once carried).  This may result in slightly increased 
conservative contaminant loads in the stream.  However, it should be noted that during 
low flow conditions, the wastewater effluent in a stream may represent water that helps to 
augment and maintain the minimum stream flows.  Tail water is the term used to describe 
that water returned to the stream after application to irrigated cropland.  Tail water carries 
nutrients, sediments, salts, and other pollutants from the farmland.  This return flow can 
have a negative impact on water quality, and by implementing conservation measures 
which reduce tail water losses, the nutrient and sediment loading can be reduced.  Once 
again, however, this return flow tends to be introduced into the receiving stream during 
normally dry periods so it may have a net beneficial effect in terms of maintaining 
minimum stream flow conditions.  Furthermore, the loss of the return flows could be 
offset by a reduction in irrigation diversions resulting in no net affect on the stream flow. 

BRA System Operations strategy potentially impacts the water quality in the lower basin 
depending on the actual diversion quantities and diversion locations.  The BRA will 
develop a management plan for implementing its System Operations Permit.  The 
Management Plan will address actual operations under the system Operations Permit, 
including water quality considerations.  Decreased instream flows directly influence 
saltwater intrusion, which may be mitigated by a Saltwater Barrier. However, in “Report 
in Support of System Operation Permit Application” prepared by Freese and Nichols, Inc. 
for the BRA, it is stated that system operations would not negatively impact instream 
flows and may increase the frequency of meeting instream criteria in many locations.  
Because many of the existing impaired segments within the Brazos Basin are located 
above system reservoirs, it was also found that there will be no significant impact on 
these segments.   

Although the maximum diversions anticipated under the system operations conditions 
may pose some slight impact on estuary conditions, the frequency of occurrence for these 
actual diversions is very low.  Additionally, since the Brazos River empties directly into 
the Gulf of Mexico, operational changes do not affect a bay system.  Changes to flow 
patterns will likely be localized and fall within historical parameters.  In conclusion, the 
BRA’s analysis recognized the System Operations Permit to be more environmentally 
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sensitive than other potential strategies including new reservoir construction, 
groundwater resource development, and importing water supplies from outside the basin. 

The Brazos Saltwater Barrier would help maintain water quality in the lower Brazos 
basin during low flow periods.  Currently, during low flow periods the Dow Chemical 
and Brazosport Water Authority Lower intakes are compromised due to saltwater 
intrusion.  Increased use of Brazos River supplies will extend this seasonal condition 
upstream unless a barrier or other control measure is implemented. 

Freeport Desalination does not affect other water management strategies and effects only 
the salinity levels in the area of discharge.  The discharge location for this strategy is to 
the Dow discharge canal, where it will blend with and be diluted by other treated process 
water before flowing into the Brazos River above the Intracoastal Waterway.  The 
diversion of Brazos River water to supplement seawater supplies to the plant would 
maximize the operational efficiency, but could increase the salinity of the Brazos River 
Estuary, depending upon the size and season of the diversion. 

Allens Creek Reservoir and Little River Off-Channel Reservoir potentially have positive 
impacts on water quality since they operate as “scalping reservoirs”.  During times of 
high flow, water quality in the Brazos River is poor in terms of suspended solids due to 
increased sediment loads.  At the same time, that water is of better quality in terms of 
dissolved solids concentrations since the salt being introduced into the Brazos in its upper 
reaches is diluted.  The water that is diverted and stored in reservoirs would allow 
sediments to settle out, so water released from the reservoir would potentially be of 
higher quality.  In addition, water that is released from the reservoirs during low flow 
conditions would have a beneficial effect by diluting the low flow salt concentration in 
the river.   

New Contracts from Existing Supplies, including the Houston to GCWA Transfer, 
Contractual Transfers and the TRA – Houston Contract are not expected to create any 
new water quality issues.  Fully utilizing existing water supply projects may amplify 
some existing concerns, particularly contaminant concentrations due to reduced 
opportunities for in-stream dilution.  The continued return of flows via wastewater 
treatment facility discharges will provide some mitigation of that effect.  Typical 
municipal return flows are 60 percent of the total quantity diverted for use. 

The Luce Bayou Interbasin Transfer will potentially improve the quality of Lake 
Houston, due to the blending with higher-quality water from the Trinity River.  However, 
transfers such as this allow an increased opportunity for invasive species migration from 
the source to receiving waters.  Additionally, the transfer will potentially reduce flow in 
the Trinity River below Dayton, because the Lake Livingston water rights are not fully 
utilized today.  The affects of this reduced flow in the Trinity are mitigated by the 
existence of the Wallisville Saltwater Barrier at the mouth of the river, which maintains a 
minimum river level for navigation and prevents the migration of brackish water 
upstream.  
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Wastewater Reuse by Houston, by NHCRWA, and by Ship-Channel Industry will 
potentially reduce in-stream flows, thus concentrating any in-stream contaminants.  
However, the reuse process should remove a portion of the waste load discharged from 
these facilities, either through the secondary treatment process or simply by the rerouting 
of effluent.  A concern for this strategy would be the disposal method for any liquid 
wastes from the secondary treatment.  In the case of industrial reuse, the reverse-osmosis 
discharge water would be injected into the bottom of the Houston Ship Channel, into an 
already brackish zone.  The Houston Ship Channel is dredged to a depth of 45-feet (five 
times the depth of Galveston Bay) with fresh water flowing to the bay at the top and salt 
water returning on the tides at the bottom.  The reverse-osmosis discharge and resultant 
mixing would be in the salt water layer at the bottom of this channel.  Additionally, this 
reuse is not projected to occur until a time when the overall water use of the region has 
increased.  Wastewater return flows will increase proportionally, so that the reuse of this 
portion will not constitute a significant reduction below current return flows.  

5.3 Evaluation of Third-Party Impacts of Reduced Levels in Water Supply 
Reservoirs 

One of the distinguishing characteristics of Region H is the abundance of recreational 
opportunities that enrich the quality of life of its residents.  (See Chapter 3 for a 
discussion of recreational water uses.)  Recreation also contributes to attracting tourists 
and tourist dollars to the region.  Some of these recreational activities are associated with 
water, both freshwater and salt water, and may be sensitive to water supply.  The relation 
to water supply translates through impacts on reservoir levels, instream flows, bay and 
estuary inflows, water quality, habitat and aesthetics.  Table 5-1 lists recreational 
activities in Region H and the ways in which those activities are sensitive to water 
supply. 

Although the major reservoirs in Region H were built and are maintained for municipal 
and industrial water supply, their existence has spurred the development of recreation 
related economic activity around their perimeters.  In addition, this recreation-oriented 
development expands the tax base of local jurisdictions located near the reservoirs.  Other 
water bodies similarly provide economic opportunities in recreation support activities. 
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Table 5-1: Recreational Activities Associated with Water in Region H 

Activity Major Sensitivity to Supply 
Boating  
(Canoe/kayak, sailboats, 
personal watercraft, power boats) 

Reservoir level 
Instream flow  
Aesthetics 

Swimming Aesthetics 
Water quality  
Reservoir level 
Instream flow 

Fishing Reservoir level  
Instream flow 
Bay & Estuary inflows 
Water quality 
Habitat 

Hunting Habitat 
Instream flow 

Parks 
(Camping, hiking, biking, 
horseback riding) 

Aesthetics  
Habitat 
Instream flow 

Nature Tourism Reservoir level 
Instream flow 
Bay & Estuary inflows 
Habitat 
Aesthetics 

Golfing Course upkeep  
Aesthetics 

 
These activities impact the economy of the region through many paths, some of which 
are captured under the heading of "commercial activities" in the municipal water user 
group (WUG) in the socioeconomic analysis of water shortages (discussed in Chapter 4).  
Examples of these would be the sale of boating equipment, pier use fees collected by a 
convenience store or hotel receipts.  Others impacts are not accounted for among the 
WUGs.   

The determination of a direct relationship between water management strategies and 
recreational opportunities and indirect economic impacts is not feasible, due to the 
numerous other factors that affect recreational economics (i.e., weather conditions, 
national economic conditions, travel restrictions, etc.).  However, the collective affects of 
strategies on anticipated lake levels during historical meteorological conditions were 
analyzed and some conclusions may be inferred on the impacts to recreation and 
economics. 

For this analysis, the TCEQ Water Availability Model was updated to include the water 
management strategies recommended by Region C and Region H in their 2001 Regional 
Water Plans.  The tributaries to Galveston Bay were then modeled under four scenarios to 
compare the results with and without the recommended strategies.  The scenarios used 
were Current Conditions (current levels of water diversions and return flows), Run 1 (full 
use of water rights with current percentage of return flows), Run 3 (full use of water 
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rights with no return flows) and a future condition (full use of water rights, new strategies 
in place, and full return flows except for recommended reuse strategies).  The first three 
models used the Year 2000 reservoir sedimentation conditions, and the fourth used the 
2060 condition.  The future sedimentation condition benefits downstream projects, 
because upper basin projects have less capacity to store available flows.  In this case, 
Lakes Houston and Livingston may be considered downstream projects. 

The results of these simulations are summarized in Table 5-2.  Reservoir elevations, 
capacities and surface areas are shown in Figure 5-1, Figure 5-2 and Figure 5-3 as a 
reference.  Appendix 5B contains figures graphically displaying the model outputs and 
the percentile comparisons.  Percentile values indicate the percentage of time the result 
value is less than or equal to the subject value.  Therefore, the maximum value is the full 
lake elevation, the median value is the lake level in 50% of the monthly outputs, and the 
minimum value is the lowest monthly elevation in the simulation.  Because the yield of 
these water supply reservoirs is based upon full use of the stored water during the drought 
of record, the Run 3 minimum elevation is, by definition, the lake bottom elevation.  Note 
that this value is greater in the 2060 conditions simulation due to the projected 
accumulation of sediments on the reservoir floor.  Each simulation run used the same 50-
year inflow data set, which includes the drought of record period. 
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Table 5-2: Lake Level Percentile Tables 

Lake Conroe Water Surface Elevations 

 
Current 

Conditions 
Yr 2000 
Run 1 

Yr 2000 
Run 3 

Yr 2060 w/ 
Strategies 

Maximum 201.0 201.0 201.0 201.0 
90th 201.0 201.0 201.0 201.0 
75th 201.0 200.7 200.6 200.6 
Median 200.7 198.9 198.7 198.6 
25th 199.3 194.7 193.9 194.2 
10th  197.2 185.4 183.8 185.9 
Minimum 191.9 145.0 145.0 152.0 
     
Lake Houston Water Surface Elevations 

 
Current 

Conditions 
Yr 2000 
Run 1 

Yr 2000 
Run 3 

Yr 2060 w/ 
Strategies 

Maximum 44.0 44.0 44.0 44.0 
90th 44.0 44.0 44.0 44.0 
75th 44.0 44.0 44.0 44.0 
Median 44.0 44.0 44.0 44.0 
25th 43.6 43.6 43.0 44.0 
10th  42.7 42.9 41.5 44.0 
Minimum 36.2 37.0 28.5 40.4 
     
Lake Livingston Water Surface Elevations 

 
Current 

Conditions 
Yr 2000 
Run 1 

Yr 2000 
Run 3 

Yr 2060 w/ 
Strategies 

Maximum 131.0 131.0 131.0 131.0 
90th 131.0 131.0 131.0 131.0 
75th 131.0 131.0 131.0 131.0 
Median 131.0 131.0 129.7 131.0 
25th 131.0 130.2 124.6 131.0 
10th  130.9 127.9 117.8 130.0 
Minimum 127.6 114.5 60.0 125.3 
     

 

As can be seen from the table, under current conditions Lake Conroe would have a 9-ft 
elevation variation range during the historical period, Lake Houston an 8-ft range and 
Lake Livingston a 3-ft range.  In all cases, the lakes are essentially full more than 50% of 
the time.  To compare the runs with and without management strategies, it is best to 
compare Run 1 with the Recommended Strategies simulation, because both models use 
expected return flows.   
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Figure 5-1: Lake Conroe Surface Area and Capacity (2060 Conditions) 

Surface 
Elevation 

Surface 
Area 

Storage 
Volume Percent Fill 

Feet (msl) Acres Acre-Feet % 
201 19,360  377,560  100% 

195.5 15,600  283,170  75% 
188.7 12,190  188,780  50% 
179.5 8,500  94,390  25% 

 
152     Bottom 

 
Figure 5-2: Lake Houston Surface Area and Capacity (2060 Conditions) 

Surface 
Elevation 

Surface 
Area 

Storage 
Volume Percent Fill 

Feet (msl) Acres Acre-Feet % 
44  11,850   106,410  100% 

41.5  9,250   79,810  75% 
38.0  7,780   53,210  50% 
33.4  5,700   26,600  25% 

 20  Bottom 
 
Figure 5-3: Lake Livingston Surface Area and Capacity (2060 Conditions) 

Surface 
Elevation 

Surface 
Area 

Storage 
Volume 

Percent 
Fill 

Feet (msl) Acres Acre-Feet % 
131 82,920  1,717,080  100% 

125.4 70,600  1,287,810  75% 
118.6 56,920  858,540  50% 
109.8 39,510  429,270  25% 

63  Bottom 
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For Lake Conroe, full use of water rights reduces the frequency of the lake being full 
from 50% to 25% of the time in every simulation.  The lake level falls below the current 
conditions minimum elevation between 10 and 25 percent of the time.  The addition of 
the Bedias Reservoir and inter-basin transfer of that supply slightly increases the 
minimum value, but otherwise the results of the two models are about the same.  One 
reason for this is discussed below. 

For Lake Houston, the full use of water rights does not significantly change the lake level 
frequencies.  This is mainly due to the fact that Lake Houston is senior in priority date to 
Lake Conroe, and therefore the model always stores available flows in Lake Houston 
first, and then makes the remainder available to Lake Conroe.  In actual operation, a 
better balance is maintained between the two, but Lake Conroe will always decline faster 
than Lake Houston because it is supplied from a smaller watershed.  Of note in the future 
condition simulation is that the import of water through Lake Houston via the Luce 
Bayou transfer increased the frequency of the lake being full from 50% to 90% of the 
time. 

Finally, the Lake Livingston results show how dependent the reservoir is upon return 
flows from upstream (Run 3 condition).  Under the recommended strategies run, the 
results are very close to the current conditions simulation.  This is because increased use 
in the upper Trinity Basin is off-set by increased import of out-of-basin supplies.  Region 
H indirectly benefits from the growth of the Dallas-Fort Worth Metroplex.  In the current 
round of planning, Region C is increasing the amount of recommended reuse, although it 
is not expected they will reach the full-reuse condition modeled in Run 3. 

The drought of record lasted six years, and subsequent droughts have exceeded two years 
in duration.  Looking at the simulation results in Figures 5B-1 and 5B-5, it can be seen 
that when significant declines in lake levels occur, they will not be instantaneous events, 
but will be a subset of the overall drought period.  Anecdotally, a month with low lake 
levels will impact a land owner’s ability to use a dock.  A year with low lake levels may 
impact his property rental or resale value.  Similar inferences may be made as to the 
impacts on lake area communities and businesses.  

Reduced lake levels will also impact water quality.  During extreme low flow periods, 
reduced residence time in the reservoir will lessen the beneficial affects of sediment 
settling.  Because the climate in this area is mild, the seasonal turn-over in lakes occurs 
less frequently than in colder climates.  When reservoirs are drawn down, the denser 
lower layer of water will be tapped, which may increase the level of treatment required 
for use.   

An option to mitigate these affects is to establish a minimum storage pool for a given 
reservoir, and prohibit withdrawals below that level.  Because that would reduce the 
available storage pool for these reservoirs, and thus reduce the yield, such an imposition 
would constitute a taking of property.  As a practical matter, the establishment of a 
minimum storage pool (for habitat, recreation, or other uses) would need to be off-set by 
the development of a new source of water supply, equal in yield to that lost from the lake.  
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Development of this additional supply would be costly, and was not considered under this 
plan. 

5.4 Impacts of Moving Water from Rural and Agricultural Areas 

Currently, the water used in rural (livestock) and agricultural areas represent 23% of the 
total water used in Region H.  It is estimated that this will be reduced to 13% of the 
Region’s 3,412,500 acre-feet demand projected in year 2060, mainly due to the growth of 
municipal and industrial demands.  There is a slight projected decrease in irrigation (from 
464,330 acre-feet per year in 2000 to 430,930 acre-feet per year in 2060, or a net 
reduction of 7%).  Livestock demand is constant over the planning period.  Water 
management strategies, along with current sources of water supply, are available to 
agricultural users throughout the planning period; therefore, the impacts on agricultural 
users are not directly related to moving water from these areas.   

The potential impacts of moving water from rural and agricultural areas are mainly 
associated with socio-economic impacts to third parties.  The potential impetus for 
moving water is expected to occur from two sources: 1) the cost of raw water may 
become too great for the local irrigator to afford, and he may elect to voluntarily leave the 
industry for economic reasons; or 2) the value of the raw water for municipal or industrial 
purposes may create a market for the wholesale owner to re-direct the sale of the water 
making it unavailable to the irrigator  In some cases, it may be feasible for a third party to 
pay for conservation measures and then utilize the saved water for their own needs 
(through re-contracting or other agreements) and allow the irrigator to remain in business; 
however, there are few contractual and institutional measures in effect to allow this trade-
off to occur at this time.  The intent of this plan is to provide water or the conservation 
means to meet all projected water demands throughout the planning period.   
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Texas Commission on Environmental Quality 303(d) 
List of Impaired Waters 

 
 
 



CategoryParameterArea Rank
5cdepressed dissolved oxygenLower 8 miles of segment D
5cdepressed dissolved oxygenPortion 7 mi downstream of the confluence of N and S Forks D

SegID: 0701  Taylor Bayou Above Tidal

Water body location: From the saltwater lock 7.7 km (4.8 miles) downstream of SH 73 in Jefferson County to the Lower Neches
Valley Authority Canal in Jefferson County

Category: 5c

CategoryParameterArea Rank
5cdepressed dissolved oxygenEntire water body D

SegID: 0701D  Shallow Prong Lake (unclassified water body)

Water body location: Reservoir on Big Hill Bayou located approximately 3.5 miles downstream of the confluence with Taylor
Bayou in Jefferson County

Category: 5c

DRAFT 2004 Texas 303(d) List  
Explanation of Column Headings
SegID: May be one of two types of numbers.  The first type is a classified segment number (4 digits, e.g.  0218), as 

     defined in the Texas Surface Water Quality Standards.  The second type is an unclassified water body (0218A), 
   not defined in the Standards, associated with a classified water body because it is in the same watershed.  

Area: This describes the specific area in which one or more water quality standards are not met.
Parameter: These are pollutants or water quality conditions that screening procedures indicate are the reason the water quality 

   standards are not met.
Category: One of five categories is assigned to each combination of one parameter and one water body to provide 

   information about the water quality status and management activities.  Category 5 is divided into three 
   subcategories; when a water body has parameters in multiple subcategories, its overall category is the highest 
   category.  The category and its subcategories are defined below:
Category 5:  The water body does not meet applicable water quality standards or is threatened for one or more
   designated uses by one or more pollutants.

Category 5a - A TMDL is underway, scheduled, or will be scheduled.
Category 5b - A review of the water quality standards for this water body will be conducted before a

TMDL is scheduled.           
Category 5c - Additional data and information will be collected before a TMDL is scheduled.

Rank: Water bodies in Category 5 have been prioritized by TCEQ. For Category 5a, a rank of High (H), Medium (M), or
   Low (L) is given to indicate the urgency to initiate a TMDL. Once a TMDL project is initiated, the rank changes  
   to "U" for Underway.  Rankings are based on the current understanding of the
   causes of the non-support of the water quality standards and the sources of pollution, the  importance of the
   resource, the severity of the impact, and the likelihood of TMDL success.
For water bodies in Category 5b, a ranking of "S" has been assigned to indicate that a standards review will be
   conducted before a TMDL is scheduled.  For water bodies in Category 5c, a ranking of "D" has been assigned to
   indicate that additional data and information will be collected before a TMDL is scheduled.
For Categories 5b and 5c, TCEQ will develop a separate prioritized schedule for standards review and the
   collection of additional data and information. These activities will be conducted at the same time that TMDLs
   are being developed for the parameters in Category 5a.

 



SegID: 0702A  Alligator Bayou (unclassified water body)

Water body location: From the Alligator Bayou pump station at the Jefferson County hurricane protection levee one mile
downstream of Spur 215 in Port Arthur to a point immediately upstream of the confluence with Jefferson
county Drainage District No. 7 city outfall canal

Category: 5c

CategoryParameterArea Rank
5cacute toxicity in water to aquatic

organisms
Drainage canal leading into Alligator Bayou approx. 0.8 miles
north of SH82

D

5cchronic toxicity in sediment to aquatic
organisms

Lower portion from SH82 to its confluence with Taylor Bayou D

5cimpaired fish communityLower portion from SH82 to its confluence with Taylor Bayou D
5cacute toxicity in water to aquatic

organisms
Upper portion from its headwaters at the Port Arthur Canal to
SH82

D

CategoryParameterArea Rank
5cdepressed dissolved oxygenFrom confluence with Bayou Din to upper end of segment D
5cdepressed dissolved oxygenFrom confluence with Taylor Bayou to confluence with Bayou

Din
D

SegID: 0704  Hillebrandt Bayou

Water body location: From the confluence of Taylor Bayou in Jefferson County to a point 100 meters (110 yards) upstream of SH
124 in Jefferson County

Category: 5c

CategoryParameterArea Rank
5cdepressed dissolved oxygenCove off upper portion of reservoir, East Trinity D
5cpHCove off upper portion of reservoir, East Trinity D
5cdepressed dissolved oxygenLower portion of reservoir, East Willow Springs D
5cdepressed dissolved oxygenLower portion of reservoir, East Wolf Creek D
5cdepressed dissolved oxygenLowermost portion of reservoir, adjacent to dam D
5cdepressed dissolved oxygenMiddle portion of reservoir, East Pointblank D
5chigh pHUpper portion of reservoir, west of Carlisle D

SegID: 0803  Lake Livingston

Water body location: From Livingston Dam in Polk/San Jacinto County to a point 1.8 km (1.1 miles) upstream of Boggy Creek in
Houston/Leon County, up to normal pool elevation of 131 feet (impounds Trinity River)

Category: 5c

CategoryParameterArea Rank
5aPCBs in fish tissue11 mile reach near S. Loop 12 H
5abacteria11 mile reach near S. Loop 12 L
5abacteria25 mile reach near SH 34 L

SegID: 0805  Upper Trinity River

Water body location: From a point immediately upstream of the confluence of the Cedar Creek Reservoir discharge canal in
Henderson/Navarro County to a point immediately upstream of the confluence of Elm Fork Trinity River in

Category: 5a
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SegID: 0805 (continued) Category: 5a

CategoryParameterArea Rank
5aPCBs in fish tissueUpper 8 miles H
5abacteriaUpper 8 miles L

CategoryParameterArea Rank
5aPCBs in fish tissueLower 22 miles of the segment H
5abacteriaLower 22 miles of the segment L

SegID: 0806  West Fork Trinity River Below Lake Worth

Water body location: From a point immediately upstream of the confluence of Village Creek in Tarrant County to Lake Worth
Dam in Tarrant County

Category: 5a

CategoryParameterArea Rank
5aPCBs in fish tissueEntire reservoir H

SegID: 0807  Lake Worth

Water body location: From Lake Worth Dam in Tarrant County to a point 4.0 km (2.5 miles) downstream of Eagle Mountain Dam
in Tarrant County, up to normal pool elevation of 594.3 feet (impounds West Fork Trinity River)

Category: 5a

CategoryParameterArea Rank
5cbacteriaLower 25 miles of segment D

SegID: 0810  West Fork Trinity River Below Bridgeport Reservoir

Water body location: From a point 0.6 km (0.4 miles) downstream of the confluence of Oates Branch in Wise County to
Bridgeport Dam in Wise County

Category: 5c

CategoryParameterArea Rank
5bchlorideLower 25 miles of segment S
5bdepressed dissolved oxygenLower 25 miles of segment S
5btotal dissolved solidsLower 25 miles of segment S
5bchlorideUpper 60 miles of segment S
5btotal dissolved solidsUpper 60 miles of segment S

SegID: 0812  West Fork Trinity River Above Bridgeport Reservoir

Water body location: From a point immediately upstream of the confluence of Bear Hollow in Jack County to SH 79 in Archer
County

Category: 5b
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SegID: 0814  Chambers Creek Above Richland-Chambers Reservoir

Water body location: From a point 4.0 km (2.5 miles) downstream of Tupelo Branch in Navarro County to the confluence of
North Fork Chambers Creek and South Fork Chambers Creek

Category: 5c

CategoryParameterArea Rank
5cdepressed dissolved oxygenFrom confluence with Cummins Creek to a point 16.5  miles

upstream
D

CategoryParameterArea Rank
5chigh pHCaney Creek cove D
5chigh pHClear Creek cove D
5chigh pHCove off lower portion of reservoir adjacent to Clearview D

5chigh pHLower portion of reservoir east of Key Ranch Estates D
5chigh pHLowermost portion of reservoir adjacent to dam D
5chigh pHMiddle portion of reservoir downstream of Twin Creeks cove D
5chigh pHTwin Creeks cove D
5chigh pHUpper portion of reservoir adjacent to Lacy Fork cove D
5chigh pHUpper portion of reservoir east of Tolosa D
5chigh pHUppermost portion of reservoir downstream of Kings Creek D

SegID: 0818  Cedar Creek Reservoir

Water body location: From Joe B. Hoggsett Dam in Henderson County up to normal pool elevation of 322 feet (impounds Cedar
Creek)

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire creek D

SegID: 0820C  Muddy Creek (unclassified water body)

Water body location: From the confluence with Lake Ray Hubbard, in Dallas County, to the headwaters east of Allen, in Collin

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire creek D

SegID: 0823A  Little Elm Creek (unclassified water body)

Water body location: Perennial stream from FM 455 in Collin County up to 1.4 km above FM 121 in Grayson County near Gunter

Category: 5c
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SegID: 0824  Elm Fork Trinity River Above Ray Roberts Lake

Water body location: From a point 9.5 km (5.9 miles) downstream of the confluence of Pecan Creek in Cooke County to US 82 in
Montague County

Category: 5c

CategoryParameterArea Rank
5cbacteria3.5 mile reach near SH 51 D
5cbacteriaLower 7.5 miles of segment D

CategoryParameterArea Rank
5aPCBs in fish tissueLower mile of segment H

SegID: 0829  Clear Fork Trinity River Below Benbrook Lake

Water body location: From the confluence with the West Fork Trinity River in Tarrant County to Benbrook Dam in Tarrant

Category: 5a

CategoryParameterArea Rank
5cbacteria2 mi upstream of South Fork Trinity R. confluence to Squaw

Ck confluence
D

5bdepressed dissolved oxygen2 mi upstream of South Fork Trinity R. confluence to Squaw S

5bdepressed dissolved oxygenFrom the confluence of Squaw Ck. to Lake Weatherford Dam S

SegID: 0831  Clear Fork Trinity River Below Lake Weatherford

Water body location: From a point 200 meters (220 yards) downstream of US 377 in Tarrant County to Weatherford Dam in

Category: 5b

CategoryParameterArea Rank
5bdepressed dissolved oxygenFrom the confluence of McKnight Branch to the confluence of

Cottonwood Ck.
S

5bdepressed dissolved oxygenUpper 11 miles of segment S

SegID: 0833  Clear Fork Trinity River Above Lake Weatherford

Water body location: From a point 3.1 km (1.9 miles) upstream of FM 1707 in Parker County, to FM 3107 in Parker County

Category: 5b

CategoryParameterArea Rank
5chigh pHLower portion of Chambers Creek arm D

SegID: 0836  Richland-Chambers Reservoir

Water body location: From Richland-Chambers Dam in Freestone County to the confluence of Pin Oak Creek on the Richland
Creek Arm in Navarro County and to a point 4.0 km (2.5 miles) downstream of Tupelo Branch on the
Chambers Creek Arm in Navarro County, up to normal pool elevation of 315 feet (impounds Richland and
Chambers Creeks)

Category: 5c
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SegID: 0841  Lower West Fork Trinity River

Water body location: From a point immediately upstream of the confluence of the Elm Fork Trinity River in Dallas County to a
point immediately upstream of the confluence of Village Creek in Tarrant County

Category: 5a

CategoryParameterArea Rank
5aPCBs in fish tissueLower 14 miles of segment H
5abacteriaLower 14 miles of segment L
5aPCBs in fish tissueUpper 13 miles of segment H

CategoryParameterArea Rank
5adioxin in catfish and crab tissueEntire segment U

SegID: 0901  Cedar Bayou Tidal

Water body location: From the confluence with Galveston Bay 1.0 km (0.6 miles) downstream of Tri-City Beach Road in
Chambers County to a point 2.2 km (1.4 miles) upstream of IH 10 in Chambers/Harris County

Category: 5a

CategoryParameterArea Rank
5cdepressed dissolved oxygenEntire segment D

SegID: 0902  Cedar Bayou Above Tidal

Water body location: From a point 2.2 km (1.4 miles) upstream of IH 10 in Chambers/Harris County to a point 7.4 km (4.6 miles)
upstream of FM 1960 in Liberty County

Category: 5c

CategoryParameterArea Rank
5adioxin in catfish and crab tissueFrom Lake Houston Dam to US Hwy 90 U
5aPCBs in fish tissueFrom US Hwy 90 to downstream of IH 10 H
5adioxin in catfish and crab tissueFrom US Hwy 90 to downstream of IH 10 U

SegID: 1001  San Jacinto River Tidal

Water body location: From a point 100 meters (110yards) downstream of IH 10 in Harris County to Lake Houston Dam in Harris
County

Category: 5a

CategoryParameterArea Rank
5cbacteriaIH 45 to a point 10 miles downstream D

SegID: 1004  West Fork San Jacinto River

Water body location: From the confluence of Spring Creek in Harris/Montgomery County to Conroe Dam in Montgomery County

Category: 5c
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SegID: 1005  Houston Ship Channel/San Jacinto River Tidal

Water body location: From the confluence with Galveston Bay at Morgan's Point in Harris/Chambers County to a point 100
meters (110 yards) downstream of IH 10 in Harris County

Category: 5a

CategoryParameterArea Rank
5aPCBs in fish tissueDownstream I-10 to Lynchburg Ferry Road H
5adioxin in catfish and crab tissueDownstream I-10 to Lynchburg Ferry Road U
5adioxin in catfish and crab tissueGoose Island to SH 146 U
5adioxin in catfish and crab tissueLynchburg Ferry Road to Goose Island U
5adioxin in catfish and crab tissueSH 146 to Morgans Point U

CategoryParameterArea Rank
5aPCBs in fish tissueGoodyear Creek Tidal H
5achlordane in fish tissueGoodyear Creek Tidal H
5adieldrin in fish tissueGoodyear Creek Tidal H
5adioxin in catfish and crab tissueGoodyear Creek Tidal U
5aheptachlor epoxide in fish tissueGoodyear Creek Tidal H
5aPCBs in fish tissueGreens Bayou Tidal H
5achlordane in fish tissueGreens Bayou Tidal H
5adieldrin in fish tissueGreens Bayou Tidal H
5adioxin in catfish and crab tissueGreens Bayou Tidal U
5aheptachlor epoxide in fish tissueGreens Bayou Tidal H
5aPCBs in fish tissueHouston Ship Channel Tidal H
5achlordane in fish tissueHouston Ship Channel Tidal H
5adieldrin in fish tissueHouston Ship Channel Tidal H
5adioxin in catfish and crab tissueHouston Ship Channel Tidal U
5aheptachlor epoxide in fish tissueHouston Ship Channel Tidal H
5aPCBs in fish tissuePatrick Bayou Tidal H
5cacute toxicity in sediment to aquatic

organisms
Patrick Bayou Tidal D

5achlordane in fish tissuePatrick Bayou Tidal H
5adieldrin in fish tissuePatrick Bayou Tidal H
5adioxin in catfish and crab tissuePatrick Bayou Tidal U
5aheptachlor epoxide in fish tissuePatrick Bayou Tidal H
5cmercury in waterPatrick Bayou Tidal D
5ctemperaturePatrick Bayou Tidal D

SegID: 1006  Houston Ship Channel Tidal

Water body location: From the confluence with the San Jacinto River in Harris County to a point immediately upstream of Greens
Bayou in Harris County, including tidal portions of tributaries

Category: 5a
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SegID: 1006D  Halls Bayou Below US 59 (unclassified water body)

Water body location: Perennial stream from the confluence with Greens Bayou up to US 59 in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaFrom US 59 to Hirsch Road M
5abacteriaTidwell Road to confluence with Greens Bayou M

CategoryParameterArea Rank
5abacteriaEntire stream reach M

SegID: 1006E  Halls Bayou Above US 59 (unclassified water body)

Water body location: Perennial stream from US 59 upstream to Frick Road

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1006F  Big Gulch Above Tidal (unclassified water body)

Water body location: From the confluence with Greens Bayou Tidal to Wallisville Road in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1006H  Spring Gully Above Tidal (unclassified water body)

Water body location: From confluence with Greens Bayou to US 90 in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire segment M

SegID: 1006I  Unnamed Tributary of Halls Bayou (unclassified water body)

Water body location: From the confluence with Halls Bayou to a point 0.13 miles upstream of Richland Drive in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1006J  Unnamed Tributary of Halls Bayou (unclassified water body)

Water body location: From the confluence of Halls Bayou (east of US 59 and south of Langley Road) to Mount Houston Road in
Harris County

Category: 5a
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SegID: 1007  Houston Ship Channel/Buffalo Bayou Tidal

Water body location: From a point immediately upstream of Greens Bayou in Harris County to a point 100 meters (110 yards)
upstream of US 59 in Harris County, including tidal portion of tributaries

Category: 5a

CategoryParameterArea Rank
5aPCBs in fish tissueBerry Bayou Tidal H
5achlordane in fish tissueBerry Bayou Tidal H
5adieldrin in fish tissueBerry Bayou Tidal H
5adioxin in catfish and crab tissueBerry Bayou Tidal U
5aheptachlor epoxide in fish tissueBerry Bayou Tidal H
5aPCBs in fish tissueBrays Bayou Tidal H
5achlordane in fish tissueBrays Bayou Tidal H
5adieldrin in fish tissueBrays Bayou Tidal H
5adioxin in catfish and crab tissueBrays Bayou Tidal U
5aheptachlor epoxide in fish tissueBrays Bayou Tidal H
5aPCBs in fish tissueHouston Ship Channel/Buffalo Bayou Tidal H
5achlordane in fish tissueHouston Ship Channel/Buffalo Bayou Tidal H
5adieldrin in fish tissueHouston Ship Channel/Buffalo Bayou Tidal H
5adioxin in catfish and crab tissueHouston Ship Channel/Buffalo Bayou Tidal U
5aheptachlor epoxide in fish tissueHouston Ship Channel/Buffalo Bayou Tidal H
5aPCBs in fish tissueHunting Bayou Tidal H
5achlordane in fish tissueHunting Bayou Tidal H
5adieldrin in fish tissueHunting Bayou Tidal H
5adioxin in catfish and crab tissueHunting Bayou Tidal U
5aheptachlor epoxide in fish tissueHunting Bayou Tidal H
5aPCBs in fish tissueSims Bayou Tidal H
5achlordane in fish tissueSims Bayou Tidal H
5adieldrin in fish tissueSims Bayou Tidal H
5adioxin in catfish and crab tissueSims Bayou Tidal U
5aheptachlor epoxide in fish tissueSims Bayou Tidal H
5aPCBs in fish tissueVince Bayou Tidal H
5cacute toxicity in sediment to aquatic

organisms
Vince Bayou Tidal D

5achlordane in fish tissueVince Bayou Tidal H
5adieldrin in fish tissueVince Bayou Tidal H
5adioxin in catfish and crab tissueVince Bayou Tidal U
5aheptachlor epoxide in fish tissueVince Bayou Tidal H

CategoryParameterArea Rank
5abacteriaFrom 11.5km upstream of confluence with Houston Ship

Channel (Brays Bayou Tidal) to SH 6
M

SegID: 1007B  Brays Bayou Above Tidal (unclassified water body)

Water body location: Perennial stream from 11.5 km upstream of confluence with Houston Ship Channel up to SH 6

Category: 5a
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SegID: 1007C  Keegans Bayou Above Tidal (unclassified water body)

Water body location: Perennial stream from confluence with Brays Bayou upstream to Harris County line

Category: 5a

CategoryParameterArea Rank
5abacteriaFrom Harris County line to confluence with Brays Bayou M

CategoryParameterArea Rank
5abacteriaFrom 11.0km upstream of confluence with Houston Ship

Channel (Sims Bayou Tidal) to Hiram Clarke
M

SegID: 1007D  Sims Bayou Above Tidal (unclassified water body)

Water body location: Perennial stream from 11.0 km upstream of confluence with Houston Ship Channel upstream to Hiram Clark

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1007E  Willow Waterhole Bayou Above Tidal (unclassified water body)

Water body location: Perennial stream from confluence with Brays Bayou upstream to South Garden (in Missouri City)

Category: 5a

CategoryParameterArea Rank
5abacteria1.5 miles upstream from confluence with Sims Bayou to SH 3 M

SegID: 1007F  Berry Bayou Above Tidal (unclassified water body)

Water body location: Perennial stream from 2.4 km upstream from the confluence with Sims Bayou to the southern city limits of
South Houston

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1007G  Kuhlman Gully Above Tidal (unclassified water body)

Water body location: From confluence with Brays Bayou in Harris County to Atchison, Topeka and Santa Fe Railroad tracks in
Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M
5cdepressed dissolved oxygenEntire stream D

SegID: 1007H  Pine Gully Above Tidal (unclassified water body)

Water body location: From the confluence with Sims Bayou in Harris County to Broadway in Harris County

Category: 5a
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SegID: 1007I  Plum Creek Above Tidal (unclassified water body)

Water body location: From the confluence with Sims Bayou in Harris County to Telephone Road in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M
5cdepressed dissolved oxygenEntire stream D

CategoryParameterArea Rank
5abacteriaEntire segment M
5cdepressed dissolved oxygenEntire segment D

SegID: 1007K  Country Club Bayou Above Tidal (unclassified water body)

Water body location: From the confluence with Brays Bayou to approximately 0.5 miles upstream of North Wayside Drive in
Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire perennial portion of stream M

SegID: 1007L  Unnamed Non-Tidal Tributary of Brays Bayou (unclassified water body)

Water body location: From the confluence with Brays Bayou near Fondren Road to a point 0.60 miles upstream in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1007M  Unnamed Non-Tidal Tributary of Hunting Bayou (unclassified water body)

Water body location: From the confluence with Hunting Bayou to Mercury Road in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1007N  Unnamed Non-Tidal Tributary of Sims Bayou (unclassified water body)

Water body location: From confluence with Sims Bayou, south of Airport Road, to Reed Road, east of SH 288 in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M
5cdepressed dissolved oxygenEntire stream D

SegID: 1007O  Unnamed Non-Tidal Tributary of Buffalo Bayou (unclassified water body)

Water body location: From confluence with Buffalo Bayou to IH-10 between Hirsch Road and Lockwood in Harris County

Category: 5a
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SegID: 1007P  Brays Bayou Above Tidal (unclassified water body)

Water body location: From Alief Clodine Road to SH 6 in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaFrom Alief Clodine Road to SH 6 M

CategoryParameterArea Rank
5abacteriaFrom South Post Oak to Tiffany Drive M
5abacteriaFrom Tiffany Drive to Hiram Creek M
5abacteriaFrom just south of West Orem Road to South Post Oak M
5cdepressed dissolved oxygenFrom just south of West Orem Road to South Post Oak D

SegID: 1007Q  Sims Bayou Above Tidal (unclassified water body)

Water body location: From Hiram Clark Drive to south of West Orem Road in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaFrom Bains Street to Sayers Street (South Fork) M
5cdepressed dissolved oxygenFrom Bains Street to Sayers Street (South Fork) D
5abacteriaFrom Falls Street to Loop 610  (South of US 90A) M
5abacteriaFrom Loop 610 to IH 10 M

SegID: 1007R  Hunting Bayou Above Tidal (unclassified water body)

Water body location: From the confluence with Hunting Bayou Tidal at IH-10 to Maury Street on the north fork and Bain Street
on the south fork

Category: 5a

CategoryParameterArea Rank
5bdepressed dissolved oxygenField Store Road to SH 249 S
5cbacteriaIH 45 to confluence with Lake Houston D

SegID: 1008  Spring Creek

Water body location: From the confluence with the West Fork San Jacinto River in Harris/Montgomery County to the most
upstream crossing of FM 1736 in Waller County

Category: 5b

CategoryParameterArea Rank
5cbacteriaIH 45 to confluence with Spring Creek D
5cbacteriaSH 249 to IH 45 D
5cbacteriaUS 290 to SH 249 D
5cbacteriaUpper portion of segment to downstream of US 290 D

SegID: 1009  Cypress Creek

Water body location: From the confluence with Spring Creek in Harris County to the confluence of Snake Creek and Mound
Creek in Waller County

Category: 5c
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SegID: 1013  Buffalo Bayou Tidal

Water body location: From a point 100 meters (110 yards) upstream of US 59 in Harris County to a point 400 meters (440 yards)
upstream of Shepard Drive in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire segment U

CategoryParameterArea Rank
5abacteriaFrom RR tracks north of IH 610 to Trimble St M
5cdepressed dissolved oxygenFrom RR tracks north of IH 610 to Trimble St D
5abacteriaFrom Trimble St to confluence with White Oak Bayou M

SegID: 1013A  Little White Oak Bayou (unclassified water body)

Water body location: Perennial stream from the confluence with Whiteoak Bayou up to RR tracks north of IH 610

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1013C  Unnamed Non-Tidal Tributary of Buffalo Bayou Tidal (unclassified water body)

Water body location: Located approximately 1.8 miles upstream of the Buffalo Bayou/White Oak Bayou confluence between IH-
10 and Memorial Drive west of IH-45 in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire segment U

SegID: 1014  Buffalo Bayou Above Tidal

Water body location: From a point 400 meters (440 yards) upstream of Shepherd Drive in Harris County to SH 6 in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1014H  South Mayde Creek (unclassified water body)

Water body location: Perennial stream in the Addicks Reservoir flood pool area, from the confluence with Buffalo Bayou
upstream to the confluence with an unnamed tributary 0.62 km east of Barker-Cypress Road

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1014K  Turkey Creek (unclassified water body)

Water body location: Perennial stream from the confluence with South Mayde Creek in Harris County upstream to the headwaters
south of Clay Road in Harris County

Category: 5a
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SegID: 1014M  Neimans Bayou (unclassified water body)

Water body location: From confluence with Buffalo Bayou Above Tidal to upstream of IH 10

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M
5cdepressed dissolved oxygenEntire stream D

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1014N  Rummel Creek (unclassified water body)

Water body location: From confluence with Buffalo Bayou Above Tidal in Harris County to IH 10/Beltway 8 in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1014O  Spring Branch (unclassified water body)

Water body location: From confluence with Buffalo Bayou in Harris County to Blalock Road in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaIH 45 to US 59 L
5abacteriaUpstream FM 1960 to IH 45 L

SegID: 1016  Greens Bayou Above Tidal

Water body location: From a point 0.7 km (0.4 miles) above the confluence of Halls Bayou in Harris County to a point 100 meters
(110 yards) above FM 1960 in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaFrom Williams Gully confluence to confluence with Greens

Bayou
M

5abacteriaFrom a point adjacent to Vegas Road to Williams Gully
confluence

M

SegID: 1016A  Garners Bayou (unclassified water body)

Water body location: Perennial stream from the confluence with Williams Gully upstream to 1.5 km north of Atoscocita Road

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1016B  Unnamed Tributary of Greens Bayou (unclassified water body)

Water body location: From confluence with Greens Bayou to Hirsch Road in Harris County

Category: 5a
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SegID: 1016C  Unnamed Tributary of Greens Bayou (unclassified water body)

Water body location: From the confluence with Greens Bayou, east of Aldine Westfield Road, to the Hardy Toll Road in Harris
County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

CategoryParameterArea Rank
5abacteriaEntire stream M
5cdepressed dissolved oxygenEntire stream D

SegID: 1016D  Unnamed Tributary of Greens Bayou (unclassified water body)

Water body location: From confluence with Greens Bayou, west of El Dorado Country Club to Lee Road, west of US Hwy 59 in
Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire segment U

SegID: 1017  Whiteoak Bayou Above Tidal

Water body location: From a point immediately upstream of the confluence of Little White Oak Bayou in Harris County to a point

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1017A  Brickhouse Gully/Bayou (unclassified water body)

Water body location: Perennial stream from the confluence with Whiteoak Bayou up to Gessner Road

Category: 5a

CategoryParameterArea Rank
5abacteriaFrom Flintlock Street to confluence with White Oak Bayou M

SegID: 1017B  Cole Creek (unclassified water body)

Water body location: Perennial stream from the confluence with White Oak Bayou up to south of Beltway 8

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M
5cdepressed dissolved oxygenEntire stream D

SegID: 1017D  Unnamed Tributary of White Oak Bayou (unclassified water body)

Water body location: From confluence with White Oak Bayou downstream of TC Jester, to Hempstead Hwy, north of US Hwy
290 in Harris County

Category: 5a
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SegID: 1017E  Unnamed Tributary of White Oak Bayou (unclassified water body)

Water body location: From the confluence with White Oak Bayou, near W 11th Street, to just upstream of W 26th Street, south of
Loop 610 W in Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

CategoryParameterArea Rank
5abacteriaDownstream of SH 3 to confluence with Clear Lake M
5abacteriaIH 45 to SH 3 M
5abacteriaUpstream of FM 528 to IH 45 M

SegID: 1101  Clear Creek Tidal

Water body location: From the confluence with Clear Lake at a point 3.2 km (2.0 miles) downstream of El Camino Real in
Galveston/Harris County to a point 100 m (110 yards) upstream of FM528 in Galveston/Harris County

Category: 5a

CategoryParameterArea Rank
5abacteriaFM 528 to the confluence with Clear Creek M
5abacteriaFrom the headwaters to FM 528 M

SegID: 1101B  Chigger Creek (unclassified water body)

Water body location: From the confluence of Clear Creek Tidal to the Brazos River Authority Canal near CR 143 in Galveston
County

Category: 5a

CategoryParameterArea Rank
5abacteriaFM 1959 to upstream of FM 528 M
5achlorideFM 1959 to upstream of FM 528 U
5atotal dissolved solidsFM 1959 to upstream of FM 528 U
5abacteriaSH 35 to FM 1959 (Dixie Farm Road) M
5achlorideSH 35 to FM 1959 (Dixie Farm Road) U
5atotal dissolved solidsSH 35 to FM 1959 (Dixie Farm Road) U
5abacteriaUpper segment boundary to SH 35 M
5achlorideUpper segment boundary to SH 35 U
5atotal dissolved solidsUpper segment boundary to SH 35 U

SegID: 1102  Clear Creek Above Tidal

Water body location: From a point 100 meters (110 yards) upstream of FM 528 in Galveston/Harris County to Rouen Road in Fort
Bend County

Category: 5a
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SegID: 1102A  Cowart Creek (unclassified water body)

Water body location: Intermittent stream with perennial pools from the confluence with Clear Creek in Galveston County to SH
35 in Brazoria County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1102B  Mary's Creek/ North Fork Mary's Creek (unclassified water body)

Water body location: Perennial stream from the confluence with Clear Creek upstream to the confluence with North Fork Mary's
Creek and South Fork Mary's Creek near FM 1128, approximately 5 km southwest of Pearland.  Includes
perennial portions of North Fork Mary's Creek from the confluence to Mary's Creek to the confluence of an
unnamed tributary approximately 3.2 km upstream of FM 1128

Category: 5a

CategoryParameterArea Rank
5abacteriaArcadia Cemetery Road to IH 45 M
5adepressed dissolved oxygenArcadia Cemetery Road to IH 45 U
5abacteriaBenson Bayou confluence to SH 3 M
5adepressed dissolved oxygenBenson Bayou confluence to SH 3 U
5abacteriaIH 45 to Benson Bayou confluence M
5adepressed dissolved oxygenIH 45 to Benson Bayou confluence U
5abacteriaUpper segment boundary to Arcadia Cemetery Road M
5adepressed dissolved oxygenUpper segment boundary to Arcadia Cemetery Road U

SegID: 1103  Dickinson Bayou Tidal

Water body location: From the confluence with Dickinson Bay 2.1 km (1.3 miles) downstream of SH 146 in Galveston County to
a point 4.0 km (2.5 miles) downstream of FM 517 in Galveston County

Category: 5a

CategoryParameterArea Rank
5cbacteriaEntire stream D

SegID: 1103A  Bensons Bayou (unclassified water body)

Water body location: From the confluence with Dickinson Bayou Tidal to 0.37 miles upstream of FM 646 in Galveston County

Category: 5c

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1103B  Bordens Gully (unclassified water body)

Water body location: From confluence with Dickinson Bayou Tidal to upstream of Calder Road in Galveston County

Category: 5a
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SegID: 1103C  Geisler Bayou (unclassified water body)

Water body location: From confluence with Dickinson Bayou tidal to IH 45 in Galveston County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire stream M

CategoryParameterArea Rank
5abacteriaEntire stream M

SegID: 1103D  Gum Bayou (unclassified water body)

Water body location: From confluence with Dickinson Bayou to FM 3436 in Galveston County

Category: 5a

CategoryParameterArea Rank
5abacteriaEntire segment M

SegID: 1104  Dickinson Bayou Above Tidal

Water body location: From a point 4.0 km (2.5 miles) downstream of FM 517 in Galveston County to FM 528 in Galveston
County

Category: 5a

CategoryParameterArea Rank
5bdepressed dissolved oxygenFrom just upstream of Ramsey Prison Unit (Cow Cr) to CR

290/S Walker St.
S

SegID: 1110  Oyster Creek Above Tidal

Water body location: From a point 100 meters (110 yards) upstream of FM 2004 in Brazoria County to the Brazos River Authority
diversion dam 1.8 km (1.1 miles) upstream of SH 6 in Fort Bend County

Category: 5b

CategoryParameterArea Rank
5bdepressed dissolved oxygenUpper segment boundary to Bay Area Blvd. S

SegID: 1113  Armand Bayou Tidal

Water body location: From the confluence with Clear Lake (at NASA Road 1 bridge) in Harris County to a point 0.8 km (0.5
miles) downstream of Genoa-Red Bluff road in Pasadena in Harris County (includes Mud Lake)

Category: 5b

CategoryParameterArea Rank
5cbacteriaEntire stream D
5bdepressed dissolved oxygenEntire stream S

SegID: 1113A  Armand Bayou Above Tidal (unclassified water body)

Water body location: From a point 0.8 km (0.5 miles) downstream of Genoa-Red Bluff Road in Pasadena in Harris County

Category: 5b
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SegID: 1202H  Allen's Creek (unclassified water body)

Water body location: From the confluence with the Brazos River, two miles northeast of Wallis, to the headwaters one mile north
of IH 10 in Austin County.

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire water body D

CategoryParameterArea Rank
5cbacteriaUpstream portion of water body to Whaley-Longpoint Road D

SegID: 1202J  Big Creek (unclassified water body)

Water body location: From the confluence of Cottonwood and Kunz Creeks, 5 miles north of Needville in Fort Bend County,
downstream to the confluence with the Brazos River

Category: 5c

CategoryParameterArea Rank
5cbacteriaFrom confluence with Camp Creek to 25 miles upstream D
5cbacteriaFrom confluence with Rocky Creek to confluence with Sandy

Branch
D

5cbacteriaFrom lower segment boundary to confluence with Rocky D

SegID: 1209  Navasota River Below Lake Limestone

Water body location: From the confluence with the Brazos River in Grimes County to Sterling C. Robertson Dam in
Leon/Robertson County

Category: 5c

CategoryParameterArea Rank
5cchronic toxicity in sediment to aquatic

organisms
Entire reservoir D

SegID: 1209A  Country Club Lake (unclassified water body)

Water body location: From the Country Club Branch Dam up to normal pool elevation in Bryan in Brazos County

Category: 5c

CategoryParameterArea Rank
5cchronic toxicity in sediment to aquatic

organisms
Entire lake D

SegID: 1209B  Fin Feather Lake (unclassified water body)

Water body location: From Fin Feather Dam up to normal pool elevation in northwest Bryan in Brazos County

Category: 5c
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SegID: 1209C  Carters Creek (unclassified water body)

Water body location: Perennial stream from the confluence with the Navasota River southeast of College Station in Brazos County
upstream to the confluence of an unnamed tributary 0.5 km upstream of FM 158 in Brazos County

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire water body D

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1209G  Cedar Creek (unclassified water body)

Water body location: From the confluence with the Navasota River in Brazos County to the confluence with Moores Branch and
Rocky Branch in Robertson County

Category: 5c

CategoryParameterArea Rank
5cdepressed dissolved oxygenFrom confluence with Dry Creek to SH 90 D
5cbacteriaFrom lower end to confluence with Dry Creek D

SegID: 1209I  Gibbons Creek (unclassified water body)

Water body location: From confluence with Navasota River in Grimes County to SH 90 in Grimes County

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1209J  Shepherd Creek (unclassified water body)

Water body location: From the confluence with the Navasota River in Madison County to a point 0.7 miles upstream of FM 1452
in Madison County

Category: 5c

CategoryParameterArea Rank
5cbacteriaLower 25 miles D

SegID: 1209K  Steele Creek (unclassified water body)

Water body location: From confluence with Navasota River in Robertson County to a point 2.4 miles upstream of FM 147 in
Limestone County

Category: 5c

CategoryParameterArea Rank
5bdepressed dissolved oxygenEastern end of reservoir, from dam to RR 2681 east of

Washington Park
S

SegID: 1210  Lake Mexia

Water body location: From Bistone Dam in Limestone County up to the normal pool elevation of 448.3 feet (impounds Navasota
River)

Category: 5b
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SegID: 1210 (continued) Category: 5b

CategoryParameterArea Rank
5bdepressed dissolved oxygenWestern end, from point where reservoir begins to widen, to

upper end
S

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1210A  Navasota River above Lake Mexia (unclassified water body)

Water body location: From the confluence with the headwaters of Lake Mexia in Limestone County to a point 1.25 miles upstream
of SH 31 in Hill County

Category: 5c

CategoryParameterArea Rank
5cbacteriaUpper 25 miles D

SegID: 1211A  Davidson Creek (unclassified water body)

Water body location: Intermittent stream with perennial pools from the confluence with Yegua Creek to 0.2 km above SH 21 near
Caldwell in Burleson County

Category: 5c

CategoryParameterArea Rank
5clow and high pHEastern end of reservoir near dam D

SegID: 1212  Somerville Lake

Water body location: From Somerville Dam in Burleson/Washington County up to normal pool elevation of 238 feet (impounds
Yegua Creek)

Category: 5c

CategoryParameterArea Rank
5cbacteriaLower 25 miles D

SegID: 1212B  East Yegua Creek (unclassified water body)

Water body location: From the confluence with Middle Yegua and Yegua Creeks southeast of Dime Box in Lee County to the
upstream portion of the stream, south of Alcoa Lake in Milam County

Category: 5c

CategoryParameterArea Rank
5cbacteriaFrom the FM 1690 crossing to the CR 117 crossing D

SegID: 1217  Lampasas River Above Stillhouse Hollow Lake

Water body location: From a point immediately upstream of the confluence of Rock Creek in Bell County to FM 2005 in
Hamilton County

Category: 5c
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SegID: 1217A  Rocky Creek (unclassified water body)

Water body location: From the confluence of the Lampasas River north of Okalla in Burnet County to the confluences of the
North and South Rocky Creeks south of Oakalla in Burnet County

Category: 5b

CategoryParameterArea Rank
5bdepressed dissolved oxygenEntire creek S

CategoryParameterArea Rank
5cbacteriaEntire segment D

SegID: 1218  Nolan Creek/ South Nolan Creek

Water body location: From the confluence with the Leon River in Bell County to a point 100 meters (110 yards) upstream to the
most upstream crossing of US 190 and Loop 172 in Bell County

Category: 5c

CategoryParameterArea Rank
5cbacteriaPortion of segment north of Gustine D
5cbacteriaPortion of segment west of US Hwy 281 D

SegID: 1221  Leon River Below Proctor Lake

Water body location: From a point 100 meters (110 yards) upstream of FM 236 in Coryell County to Proctor Dam in Comanche
County

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1221A  Resley Creek (unclassified water body)

Water body location: From the confluence of the Leon River east of Gustine in Comanche County to the upstream perennial

Category: 5c

CategoryParameterArea Rank
5cdepressed dissolved oxygenRush-Copperas Creek arm of lake D
5cdepressed dissolved oxygenSabana River arm of lake D

SegID: 1222  Proctor Lake

Water body location: From Proctor Dam in Comanche County to a point immediately upstream of the confluence of Mill Branch

Category: 5c
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SegID: 1222A  Duncan Creek  (unclassified water body)

Water body location: From the confluence of Proctor Lake northeast of Comanche in Comanche County to the upstream perennial
portion of the stream west of Comanche in Comanche County

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire creek D

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1226B  Green Creek (unclassified water body)

Water body location: From the confluence of the North Bosque River south of Clairette in Erath County to the upstream perennial
portion of the stream south of Stephenville in Erath County

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1226E  Indian Creek (unclassified water body)

Water body location: From the confluence with the North Bosque River in Erath County to the headwaters 3.5 miles east of
Stephenville in Erath County

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1226F  Sims Creek (unclassified water body)

Water body location: From the confluence with the North Bosque River in Erath County to the headwaters 6 miles southeast of
Stephenville in Erath County 

Category: 5c

CategoryParameterArea Rank
5bsulfateLower 8 miles S
5cbacteriaUpper 8 miles D
5bsulfateUpper 8 miles S

SegID: 1227  Nolan River

Water body location: From a point immediately upstream of the confluence of Rock Creek in Hill County to Cleburne Dam in
Johnson County

Category: 5b
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SegID: 1238  Salt Fork Brazos River

Water body location: From the confluence of the Double Mountain Fork Brazos River in Stonewall County to the most upstream
crossing of SH 207 in Crosby County

Category: 5b

CategoryParameterArea Rank
5bchloride25 miles near Hwy 380 at Swenson S
5btotal dissolved solids25 miles near Hwy 380 at Swenson S
5bchloride25 miles near Hwy 83 S
5btotal dissolved solids25 miles near Hwy 83 S
5bchlorideRemainder of segment S
5btotal dissolved solidsRemainder of segment S

CategoryParameterArea Rank
5bchlorideEntire segment S

SegID: 1240  White River Lake

Water body location: From White River Dam in Crosby County up to normal pool elevation of 2369 feet (impounds White River)

Category: 5b

CategoryParameterArea Rank
5cbacteriaUpper 3 miles D

SegID: 1241A  North Fork Double Mountain Fork Brazos River (unclassified water body)

Water body location: Perennial stream from the confluence with Double Mountain Fork Brazos River to the dam forming Lake
Ransom Canyon

Category: 5c

CategoryParameterArea Rank
5cbacteriaDownstream portion of segment D
5cbacteriaPortion of segment within Waco city limits D

SegID: 1242  Brazos River Above Navasota River

Water body location: From a point immediately upstream of the confluence of the Navasota River in Brazos/Grimes/Washington
County to the low water dam forming Lake Brazos in McLennan County

Category: 5c

CategoryParameterArea Rank
5cbacteriaDownstream portion of water body D
5cbacteriaUpstream portion of water body D

SegID: 1242D  Thompson Creek (unclassified water body)

Water body location: Intermittent stream with perennial pools from the confluence with the Brazos River upstream to the

Category: 5c
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SegID: 1242I  Campbells Creek (unclassified water body)

Water body location: From the confluence with the Little Brazos River upstream to the headwaters, one mile west of Old San
Antonio Road

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire water body D

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1242K  Mud Creek (unclassified water body)

Water body location: From confluence with the Little Brazos River, upstream to the confluence with Touchstone Branch and Wolf
Den Branch, in Robertson County

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1242L  Pin Oak Creek (unclassified water body)

Water body location: From the confluence with the Little Brazos River in Robertson County upstream to the headwaters, 2.07
miles south of Franklin

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1242M  Spring Creek (unclassified water body)

Water body location: From the confluence with the Little Brazos River in Robertson County, upstream to the headwaters, 1.5
miles north of FM 391

Category: 5c

CategoryParameterArea Rank
5cbacteriaDownstream portion of water body D

SegID: 1242N  Tehuacana Creek (unclassified water body)

Water body location: From the confluence with the Brazos River in McLennan county upstream to the headwaters 2 miles south of
Penelope in Hill County 

Category: 5c

CategoryParameterArea Rank
5cbacteriaUpper 33.5 miles D

SegID: 1242P  Big Creek (unclassified water body)

Water body location: From the confluence with Little Brazos River in Falls County upstream to the confluence with unnamed
creeks near Mart in the northeast corner of Falls County 

Category: 5c
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SegID: 1243  Salado Creek

Water body location: From the confluence with the Lampasas River in Bell County to the confluence of North Salado Creek and
South Salado Creek in Williamson County

Category: 5c

CategoryParameterArea Rank
5cdepressed dissolved oxygenLower end of segment to FM 2268 D

CategoryParameterArea Rank
5cdepressed dissolved oxygenFrom Dam #1 to Oyster Creek/Jones Creek confluence D
5cdepressed dissolved oxygenFrom Dam #3, just upstream of Lexington Blvd. to the Brooks

Lake outfall
D

5abacteriaFrom Hwy 90A to Dam #1, located 1.5 miles upstream of
Harmon St.

U

5cdepressed dissolved oxygenFrom Hwy 90A to Dam #1, located 1.5 miles upstream of
Harmon St.

D

5cdepressed dissolved oxygenFrom Oyster Creek/Jones Creek confluence to upper end of
segment

D

5cdepressed dissolved oxygenFrom lower end of segment to Dam #3, just upstream of
Lexington Blvd.

D

5cdepressed dissolved oxygenFrom the Brooks Lake outfall to Hwy 90A D

SegID: 1245  Upper Oyster Creek

Water body location: From Steep Bank Creek/Brazos River confluence in Fort Bend County to pumping station on Jones Creek
confluence at Brazos River in Fort Bend County (includes portions of Steep Bank Creek, Flat Bank Creek,
and Jones Creek)

Category: 5a

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1246E  Wasp Creek (unclassified water body)

Water body location: From the confluence with Tonk Creek in Crawford in McLennan County, upstream to the headwaters in
Coryell County, 0.15 mile east of FM 185

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1247A  Willis Creek (unclassified water body)

Water body location: From the confluence with the headwaters of Granger Lake in Williamson County to CR 313 in Williamson
County

Category: 5c
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SegID: 1248  San Gabriel/North Fork San Gabriel River

Water body location: From point 1.9 km (1.2 miles) downstream of SH 95 in Williamson County to North San Gabriel Dam in
Williamson County

Category: 5c

CategoryParameterArea Rank
5ctotal dissolved solidsFrom confluence of South Fork San Gabriel River to North San

Gabriel Dam
D

5ctotal dissolved solidsFrom confluence with Weir Branch to confluence with South
Fork San Gabriel

D

5ctotal dissolved solidsFrom lower end of segment to the confluence with Weir
Branch

D

CategoryParameterArea Rank
5cbacteriaLower 2.5 miles D
5cbacteriaUpper 2.5 miles D

SegID: 1248C  Mankins Branch (unclassified water body)

Water body location: Perennial stream from the confluence with the San Gabriel River in Williamson County to the intersection of
CR 105 and 104 in Williamson County

Category: 5c

CategoryParameterArea Rank
5cdepressed dissolved oxygenAquilla Creek arm on the west D
5cdepressed dissolved oxygenHackberry Creek arm on the east D
5cdepressed dissolved oxygenSouth end of reservoir near dam D

SegID: 1254  Aquilla Reservoir

Water body location: From Aquilla Dam in Hill County up to the normal pool elevation of 537.5 feet (impounds Aquilla Creek)

Category: 5c

CategoryParameterArea Rank
5cbacteriaDownstream portion of segment D
5cbacteriaUpstream portion of segment D

SegID: 1255  Upper North Bosque River

Water body location: From a point immediately above the confluence of Indian Creek in Erath County to the confluence of the
North Fork and South Fork of the Bosque River in Erath County

Category: 5c

CategoryParameterArea Rank
5abacteriaEntire water body L

SegID: 1255A  Goose Branch (unclassified water body)

Water body location: From the confluence with the south fork of the North Bosque River 2.5 miles (4.0 km) west of Stephenville,

Category: 5a

DRAFT 2004 Texas 303(d) List  



SegID: 1255B  North Fork Upper North Bosque River (unclassified water body)

Water body location: From the confluence with the South Fork of the Upper North Bosque River in Stephenville, upstream to the
headwaters, 2.0 miles north of FM 219

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire water body D

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1255C  Scarborough Creek (unclassified water body)

Water body location: From the confluence with the North Fork of the upper North Bosque River, upstream to the headwaters 0.1
miles (0.2 km) southeast of FM 219 in Erath County

Category: 5c

CategoryParameterArea Rank
5cbacteriaDownstream portion of water body D
5cbacteriaUpstream portion of water body D

SegID: 1255D  South Fork North Bosque River (unclassified water body)

Water body location: From the confluence with the North Fork of the upper North Bosque River in Stephenville, upstream to the
headwaters 3 miles (4.8 km) north of FM 219 in Erath County 

Category: 5c

CategoryParameterArea Rank
5abacteriaEntire water body L

SegID: 1255E  Unnamed tributary of Goose Branch (unclassified water body)

Water body location: From the confluence with Goose Branch in Erath County to its headwaters, 0.2 miles southeast of the

Category: 5a

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1255F  Unnamed tributary of Scarborough Creek (unclassified water body)

Water body location: From the confluence with Scarborough Creek, 1.0 mile west of SH 108 in Erath County, upstream to the

Category: 5c

CategoryParameterArea Rank
5cbacteriaEntire water body D

SegID: 1255G  Woodhollow Branch (unclassified water body)

Water body location: From the confluence with the South Fork of the North Bosque River, 6 miles northwest of Stephenville,

Category: 5c
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SegID: 1302  San Bernard River Above Tidal

Water body location: From a point 3.2 km (2.0 miles) upstream of SH 35 in Brazoria County to the county road southeast of New
Ulm in Austin County

Category: 5c

CategoryParameterArea Rank
5cbacteriaLower 50 miles D

CategoryParameterArea Rank
5cbacteria25 miles surrounding SH 35 D
5bdepressed dissolved oxygen25 miles surrounding SH 35 S

SegID: 1305  Caney Creek Above Tidal

Water body location: From a point 1.9 km (1.2 miles) upstream of the confluence of Linnville Bayou in Matagorda County to Old
Caney Road in Wharton County

Category: 5b
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Basin Tabular Summaries

For each basin, there are two documents: Tabular Summary of Use Support and Tabular
Summary of Water Quality Concerns

Tabular Summary of Use Support

This series of tables provides a quick, detailed reference to water quality status within a basin.
The summary identifies the indicators used to assess support of designated uses. For each
indicator, support codes are used to identify the level of attainment as fully supporting (FS),
partial supporting (PS), not supporting (NS), not assessed (NA), and not applicable (X).
Indicators that contribute to partially supporting and not supporting uses are in bold type. 

Tabular Summary of Water Quality Concerns

This series of tables provides a quick, detailed reference to water quality problems within a basin.
The summary identifies the indicators used to assess water quality concerns. For each indicator,
the presence of a water quality problem is identified as a concern (C), no concern (NC),
threatened (TH), not assessed (NA), or not applicable (X).  Indicators that contribute to concerns
are in bold type.
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Neches River Basin Tabular Summary of Use Support

   Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable N
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DESIGNATED USE SUPPORT

Contact Recreation Use FS FS FS NA NA NS FS FS FS NS NS NA

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X FS X FS X X FS X X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS NS NA FS FS FS FS FS FS NA

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water FS NA FS NA NA NA NA NS NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures FS NA FS NA PS NA NA NA NA NA NA NA

Human Health Criteria NA NA FS NA NA NA NA FS NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS X FS X NA X X FS X X X X

pH FS X FS X NA X X FS X X X X

Chloride X X FS X NA X X FS X X X X

Sulfate X X FS X NA X X FS X X X X

Total Dissolved Solids X X FS X NA X X FS X X X X
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Neches River Basin Tabular Summary of Use Support (continued)

   Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable O
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DESIGNATED USE SUPPORT

Contact Recreation Use NA FS FS NA FS NS FS NS FS NA FS FS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X X X FS X FS X FS X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS NA FS FS FS FS PS FS PS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NS NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA FS NA NA NA NA NA

Fish Community NA NA NA NA NA NA FS NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA PS FS NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA FS NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X X X X FS X FS X FS X X X

pH X X X X FS X PS X FS X X X

Chloride X X X X FS X FS X FS X X X

Sulfate X X X X FS X FS X FS X X X

Total Dissolved Solids X X X X FS X FS X FS X X X
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Neches River Basin Tabular Summary of Use Support (continued)

   Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable V
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DESIGNATED USE SUPPORT

Contact Recreation Use FS FS NS FS FS NA NS NA FS FS FS NS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use FS X X X X X X X FS FS X FS

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS FS FS NA FS FS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA FS FS NA FS

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community FS NA NA NA NA NA NA NA NA NA NA FS

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA PS NA PS NA NA

Human Health Criteria NA NA NA NA NA NA NA NA FS FS NA FS

GENERAL USE SUPPORT

Water Temperature FS X X X X X X X FS FS X FS

pH PS X X X X X X X FS FS X FS

Chloride FS X X X X X X X FS FS X FS

Sulfate FS X X X X X X X FS FS X FS

Total Dissolved Solids FS X X X X X X X FS FS X FS
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Neches River Basin Tabular Summary of Use Support (continued)

   Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Ea
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DESIGNATED USE SUPPORT

Contact Recreation Use NS NS NS FS NA NA FS NA NA FS NA FS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X X X X FS FS X FS FS FS FS

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS NA FS NA NA FS NA FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA FS NA NA NA NA FS

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA FS

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NS

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA PS

Human Health Criteria NA NA NA NA NA NA FS NA NA FS NA FS

GENERAL USE SUPPORT

Water Temperature X X X X X X FS X X FS NA FS

pH X X X X X X FS X X FS NA FS

Chloride X X X X X X FS X X FS FS FS

Sulfate X X X X X X FS X X FS FS FS

Total Dissolved Solids X X X X X X FS X X FS FS FS
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Neches River Basin Tabular Summary of Use Support (continued)

   Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Pa
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DESIGNATED USE SUPPORT

Contact Recreation Use FS

Noncontact Recreation Use X

Public Water Supply Use X

Aquatic Life Use

Dissolved Oxygen grab min FS

Dissolved Oxygen 24-hour avg NA

Dissolved Oxygen 24-hour min NA

Metals in water FS

Organics in water NA

Water Toxicity Tests NA

Sediment Toxicity Tests NA

Habitat NA

Macrobenthos Community NA

Fish Community NA

Fish Consumption Use

Advisories and Closures NA

Human Health Criteria FS

GENERAL USE SUPPORT

Water Temperature X

pH X

Chloride X

Sulfate X

Total Dissolved Solids X
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Neches River Basin Tabular Summary of Water Quality Concerns

   Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable N
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NC NC NA NA NC NC NC C C C NC

Nitrite + Nitrate Nitrogen NC C NC NA NA NC NC NC C NC C NC

Orthophosphorus NC C NC NA NA NA NA NC NA NA NA NA

Total Phosphorus NC C NC NA NA NA NA NC NA NA NA NA

Algal Growth

Chlorophyll a NC NC NC NA NA NA NA NC NA NA NA NA

Public Water Supply

Finished Water: Chloride X X NC X NC X X NC X X X X

Finished Water: Sulfate X X NC X NC X X NC X X X X

Finished Water: TDS X X NC X NC X X NC X X X X

Surface Water: Chloride X X NC X NA X X NC X X X X

Surface Water: Sulfate X X NC X NA X X NC X X X X

Surface Water: TDS X X NC X NA X X NC X X X X
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Neches River Basin Tabular Summary of Water Quality Concerns (continued)

   Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable O
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NA NC NC NA C C NC NA NC NA NC NC

Nitrite + Nitrate Nitrogen NA NC NC NA C NC C NA NC NA NC NC

Orthophosphorus NA NA NA NA NC NA NC NA NC NA NA NA

Total Phosphorus NA NA NA NA NC NA NC NA NC NA NA NA

Algal Growth

Chlorophyll a NA NA NA NA NC NA NC NA NC NA NA NA

Public Water Supply

Finished Water: Chloride X X X X NC X NC X NC X X X

Finished Water: Sulfate X X X X NC X NC X NC X X X

Finished Water: TDS X X X X NC X NC X NC X X X

Surface Water: Chloride X X X X NC X NC X NC X X X

Surface Water: Sulfate X X X X NC X NC X NC X X X

Surface Water: TDS X X X X NC X NC X NC X X X
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Neches River Basin Tabular Summary of Water Quality Concerns (continued)

   Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable V
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA C NA NC NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NC NC NC NC NA NC NA NC NC NA NC

Nitrite + Nitrate Nitrogen NC NC NC NC NC NA NC NA NC NC NA NC

Orthophosphorus NC NA NA NA NA NA NA NA NC NC NA NC

Total Phosphorus NC NA NA NA NA NA NA NA NC C NA NC

Algal Growth

Chlorophyll a NC NA NA NA NA NA NA NA NA NC NA NC

Public Water Supply

Finished Water: Chloride NC X X X X X X X NC NC X NC

Finished Water: Sulfate NC X X X X X X X NC NC X NC

Finished Water: TDS NC X X X X X X X NC NC X NC

Surface Water: Chloride NC X X X X X X X NC NC X NC

Surface Water: Sulfate NC X X X X X X X NC NC X NC

Surface Water: TDS NC X X X X X X X NC NC X NC
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Neches River Basin Tabular Summary of Water Quality Concerns (continued)

   Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable Ea
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NC NA NA

Fish Tissue Contaminants NA NA NA NA NA NC NA NA NC NC NA NC

Narrative NC NC NC NC NC NC NC NC NC NC NC C

Nutrient Enrichment

Ammonia Nitrogen NC C NC NC NA NA NC NA NA NC NA C

Nitrite + Nitrate Nitrogen NC NC NC C NA NA NC NA NA NC NA C

Orthophosphorus NA NA NA NA NA NA NC NA NA NC NA C

Total Phosphorus NA NA NA NA NA NA NA NA NA NC NA C

Algal Growth

Chlorophyll a NA NA NA NA NA NA NA NA NA NC NA NC

Public Water Supply

Finished Water: Chloride X X X X X NC NC X NC NC NC NC

Finished Water: Sulfate X X X X X NC NC X NC NC NC NC

Finished Water: TDS X X X X X NC NC X NC NC NC NC

Surface Water: Chloride X X X X X NA NC X NA NC NC NC

Surface Water: Sulfate X X X X X NA NC X NA NC NC NC

Surface Water: TDS X X X X X NA NC X NA NC NC NC
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Neches River Basin Tabular Summary of Water Quality Concerns (continued)

   Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable Pa
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WATER QUALITY CONCERNS

Sediment Contaminants NA

Fish Tissue Contaminants NA

Narrative C

Nutrient Enrichment

Ammonia Nitrogen C

Nitrite + Nitrate Nitrogen NC

Orthophosphorus C

Total Phosphorus C

Algal Growth

Chlorophyll a NC

Public Water Supply

Finished Water: Chloride X

Finished Water: Sulfate X

Finished Water: TDS X

Surface Water: Chloride X

Surface Water: Sulfate X

Surface Water: TDS X



Basin Tabular Summaries

For each basin, there are two documents: Tabular Summary of Use Support and Tabular
Summary of Water Quality Concerns

Tabular Summary of Use Support

This series of tables provides a quick, detailed reference to water quality status within a basin.
The summary identifies the indicators used to assess support of designated uses. For each
indicator, support codes are used to identify the level of attainment as fully supporting (FS),
partial supporting (PS), not supporting (NS), not assessed (NA), and not applicable (X).
Indicators that contribute to partially supporting and not supporting uses are in bold type. 

Tabular Summary of Water Quality Concerns

This series of tables provides a quick, detailed reference to water quality problems within a basin.
The summary identifies the indicators used to assess water quality concerns. For each indicator,
the presence of a water quality problem is identified as a concern (C), no concern (NC),
threatened (TH), not assessed (NA), or not applicable (X).  Indicators that contribute to concerns
are in bold type.
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Neches-Trinity Coastal Basin Tabular Summary of Use Support

   Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Ta
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DESIGNATED USE SUPPORT

Contact Recreation Use FS NA FS FS FS FS NA NA NA

Noncontact Recreation Use X X X X X X X X X

Public Water Supply Use X X X X X X X X X

Aquatic Life Use

Dissolved Oxygen grab min FS NA FS FS FS FS FS FS NA

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA

Water Toxicity Tests NA NA NA NA NA NA NA NA NA

Sediment Toxicity Tests NA NA NA NA NA NA NA NA NA

Habitat FS NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA

Fish Community FS NA NA NS NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS X FS X FS FS X X X

pH FS X FS X FS FS X X X

Chloride FS X X X X FS X X X

Sulfate FS X X X X FS X X X

Total Dissolved Solids FS X X X X FS X X X
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Neches-Trinity Coastal Basin Tabular Summary of Water Quality Concerns

   Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable Ta
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NC NA NA NA NA NA NA NA

Narrative NC NC NC C NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NA NC NC NC C NA NA NA

Nitrite + Nitrate Nitrogen NC NA NC NC NC NC NA NA NA

Orthophosphorus NC NA NC NC NC NC NA NA NA

Total Phosphorus NC NA NC NC NC NC NA NA NA

Algal Growth

Chlorophyll a C NA NC C NC C NA NA NA

Public Water Supply

Finished Water: Chloride X X X X X X X X X

Finished Water: Sulfate X X X X X X X X X

Finished Water: TDS X X X X X X X X X

Surface Water: Chloride X X X X X X X X X

Surface Water: Sulfate X X X X X X X X X

Surface Water: TDS X X X X X X X X X



Basin Tabular Summaries

For each basin, there are two documents: Tabular Summary of Use Support and Tabular
Summary of Water Quality Concerns

Tabular Summary of Use Support

This series of tables provides a quick, detailed reference to water quality status within a basin.
The summary identifies the indicators used to assess support of designated uses. For each
indicator, support codes are used to identify the level of attainment as fully supporting (FS),
partial supporting (PS), not supporting (NS), not assessed (NA), and not applicable (X).
Indicators that contribute to partially supporting and not supporting uses are in bold type. 

Tabular Summary of Water Quality Concerns

This series of tables provides a quick, detailed reference to water quality problems within a basin.
The summary identifies the indicators used to assess water quality concerns. For each indicator,
the presence of a water quality problem is identified as a concern (C), no concern (NC),
threatened (TH), not assessed (NA), or not applicable (X).  Indicators that contribute to concerns
are in bold type.
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 Trinity River Basin Tabular Summary of Use Support

   Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Tr
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DESIGNATED USE SUPPORT

Contact Recreation Use FS FS FS FS FS NA FS NA NA NA NA NA

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X FS FS X X X X FS X X FS FS

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS FS FS FS NA NA NA NA

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA FS FS FS FS FS FS NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA FS NA NA NA NS NS NS NS NS NA

Human Health Criteria NA FS FS NA FS FS FS NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS FS FS X FS X FS FS X X NA NA

pH FS FS PS X FS X FS FS X X NA NA

Chloride X FS FS X FS X FS NA X X NA NA

Sulfate X FS FS X FS X FS NA X X NA NA

Total Dissolved Solids X FS FS X FS X FS FS X X NA NA



2

Trinity River Basin Tabular Summary of Use Support (continued)

   Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Ea
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DESIGNATED USE SUPPORT

Contact Recreation Use FS NS FS NA NA NA NA NA NA NA FS NA

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use FS FS FS FS FS FS FS X FS FS FS X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS NA NA FS FS NA NA NA FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water FS NA FS NA NA FS NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria FS NA FS NA NA FS NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS FS FS NA NA FS FS X NA NA FS FS

pH FS FS FS NA NA FS FS X NA NA NS FS

Chloride FS FS FS NA NA FS NA X NA NA FS FS

Sulfate FS FS FS NA NA FS NA X NA NA FS FS

Total Dissolved Solids FS FS FS NA NA FS FS X NA NA FS FS



3

Trinity River Basin Tabular Summary of Use Support (continued)

   Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable La
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DESIGNATED USE SUPPORT

Contact Recreation Use NA NS NA NA NA FS NA NS NA FS NS NA

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use FS X FS X X FS FS X X X X FS

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS FS FS FS NA FS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA FS FS FS NA NA NA NA FS NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria FS FS NA FS FS FS FS NA NA NA FS NA

GENERAL USE SUPPORT

Water Temperature FS X FS X X FS FS X X X FS FS

pH FS X FS X X FS FS X X X FS FS

Chloride FS X FS X X FS FS X X X FS FS

Sulfate NA X FS X X FS FS X X X FS FS

Total Dissolved Solids FS X NA X X FS FS X X X FS FS
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Trinity River Basin Tabular Summary of Use Support (continued)

   Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable G
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DESIGNATED USE SUPPORT

Contact Recreation Use NA FS NA NA NA FS NA FS NS NA NA NA

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use FS X X FS X FS X FS FS FS FS FS

Aquatic Life Use

Dissolved Oxygen grab min NA FS NA FS FS FS NA FS FS NA PS NA

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA FS FS NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity Tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NS NS NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA FS FS NA NA NA

GENERAL USE SUPPORT

Water Temperature NA X NA NA X FS X FS FS NA FS NA

pH NA X NA FS X FS X FS FS NA FS NA

Chloride NA X NA FS X FS X FS FS NA NA NA

Sulfate NA X NA FS X FS X FS FS NA NA NA

Total Dissolved Solids FS X NA FS X FS X FS FS NA FS NA
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Trinity River Basin Tabular Summary of Use Support (continued)

   Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable R
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DESIGNATED USE SUPPORT

Contact Recreation Use NA FS FS NA NA FS NA NA NA

Noncontact Recreation Use X X X X X X X X X

Public Water Supply Use FS FS FS FS FS FS X X FS

Aquatic Life Use

Dissolved Oxygen grab min NA FS FS FS NA FS FS FS NA

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA

Metals in water NA FS NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA

Water Toxicity Tests NA NA NA NA NA NA NA NA NA

Sediment Toxicity Tests NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NS NS

Human Health Criteria NA FS NA FS NA FS NA NA NA

GENERAL USE SUPPORT

Water Temperature NA FS FS FS NA FS X FS X

pH NA PS FS FS NA FS X FS X

Chloride NA FS FS NA NA FS X FS X

Sulfate NA FS FS FS NA FS X FS X

Total Dissolved Solids NA FS FS FS NA FS X FS X
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Trinity River Basin Tabular Summary of Water Quality Concerns

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable Tr
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WATER QUALITY CONCERNS

Sediment Contaminants NA NC NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NC NA NA NA NA NC NC NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NC NC NC NC NC C NC NA NA NA NA

Nitrite + Nitrate Nitrogen NC NC C NC C NC C NC NA NA NA NA

Orthophosphorus NC NC C C C NC C NC NA NA NA NA

Total Phosphorus NC NC C C C NA C NC NA NA NA NA

Algal Growth

Chlorophyll a NC NC C NA C NA NC C NA NA NA NA

Public Water Supply

Finished Water: Chloride X NC NC X X X X NC X X NC NC

Finished Water: Sulfate X NC NC X X X X NC X X NC NC

Finished Water: TDS X NC NC X X X X NC X X NC NC

Surface Water: Chloride X NC NC X X X X NA X X NA NA

Surface Water: Sulfate X NC NC X X X X NA X X NA NA

Surface Water: TDS X NC NC X X X X NC X X NA NA
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Trinity River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable Ea
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WATER QUALITY CONCERNS

Sediment Contaminants NC NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NC NA NA NA NC NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC C NC

Nutrient Enrichment

Ammonia Nitrogen NC NC NC NA NA NC NC NA NA NA C C

Nitrite + Nitrate Nitrogen NC NC NC NA NA NC C NA NA NA NC C

Orthophosphorus NC NC NC NA NA NC NC NA NA NA C C

Total Phosphorus C NC NC NA NA NA NA NA NA NA C NA

Algal Growth

Chlorophyll a C NC NC NA NA NA NA NA NA NA C NA

Public Water Supply

Finished Water: Chloride NC NC NC NC NC NC NC X NC NC NC X

Finished Water: Sulfate NC NC NC NC NC NC NC X NC NC NC X

Finished Water: TDS NC NC NC NC NC NC NC X NC NC NC X

Surface Water: Chloride NC NC NC NA NA NC NA X NA NA NC X

Surface Water: Sulfate NC NC NC NA NA NC NA X NA NA NC X

Surface Water: TDS NC NC NC NA NA NC NC X NA NA NC X
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Trinity River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable La
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC C NC

Nutrient Enrichment

Ammonia Nitrogen C C NC NC NC C C C NA NC C NC

Nitrite + Nitrate Nitrogen C C C NC NC NC C NC NA NC C NC

Orthophosphorus NC NC NC NC NC NC NC NC NA NC C NC

Total Phosphorus NC NC NA NA NA NC NC NC NA NC C NA

Algal Growth

Chlorophyll a C NA NA NA NA C NC NA NA NA C NA

Public Water Supply

Finished Water: Chloride NC X NC X X NC NC X X X X NC

Finished Water: Sulfate NC X NC X X NC NC X X X X NC

Finished Water: TDS NC X NC X X NC NC X X X X NC

Surface Water: Chloride NC X NC X X NC NC X X X X NC

Surface Water: Sulfate NA X NC X X NC NC X X X X NC

Surface Water: TDS NC X NA X X NC NC X X X X NC
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Trinity River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable G
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WATER QUALITY CONCERNS

Sediment Contaminants NC NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NC NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC C NA NC NC NC NA C NC NA NC NA

Nitrite + Nitrate Nitrogen NC NC NA NC NC NC NA NC NC NA NC NA

Orthophosphorus NC NC NA NC NC NC NA NC C NA NC NA

Total Phosphorus NC NC NA NA NA NC NA NC NC NA NC NA

Algal Growth

Chlorophyll a NC NA NA NA NA NC NA C NC NA NC NA

Public Water Supply

Finished Water: Chloride NC X X NC X NC X NC NC NC NC NC

Finished Water: Sulfate NC X X NC X NC X NC NC NC NC NC

Finished Water: TDS NC X X NC X NC X NC NC NC NC NC

Surface Water: Chloride NA X X NC X NC X NC NC NA NA NA

Surface Water: Sulfate NA X X NC X NC X NC NC NA NA NA

Surface Water: TDS NC X X NC X NC X NC NC NA NA NA
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Trinity River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable R
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NC NA

Narrative NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NA NC NC NA NA C C NC NA

Nitrite + Nitrate Nitrogen NA C NC NA NA C NC C NA

Orthophosphorus NA NC NC NA NA C C C NA

Total Phosphorus NA NC NC NA NA C NA C NA

Algal Growth

Chlorophyll a NA C NC NA NA NC NA NC NA

Public Water Supply

Finished Water: Chloride NC NC NC NC NC NC X X NC

Finished Water: Sulfate NC NC NC NC NC NC X X NC

Finished Water: TDS NC NC NC NC NC NC X X NC

Surface Water: Chloride NA NC NC NA NA NC X X NA

Surface Water: Sulfate NA NC NC NC NA NC X X NA

Surface Water: TDS NA NC NC NC NA NC X X NA



Basin Tabular Summaries

For each basin, there are two documents: Tabular Summary of Use Support and Tabular
Summary of Water Quality Concerns

Tabular Summary of Use Support

This series of tables provides a quick, detailed reference to water quality status within a basin.
The summary identifies the indicators used to assess support of designated uses. For each
indicator, support codes are used to identify the level of attainment as fully supporting (FS),
partial supporting (PS), not supporting (NS), not assessed (NA), and not applicable (X).
Indicators that contribute to partially supporting and not supporting uses are in bold type. 

Tabular Summary of Water Quality Concerns

This series of tables provides a quick, detailed reference to water quality problems within a basin.
The summary identifies the indicators used to assess water quality concerns. For each indicator,
the presence of a water quality problem is identified as a concern (C), no concern (NC),
threatened (TH), not assessed (NA), or not applicable (X).  Indicators that contribute to concerns
are in bold type.
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Trinity-San Jacinto Coastal Basin Tabular Summary of Use Support

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable C

ed
ar

 B
ay

ou
 T

id
al

C
ed

ar
 B

ay
ou

 A
bo

ve
Ti

da
l

09
01

09
02

DESIGNATED USE SUPPORT

Contact Recreation Use FS FS

Noncontact Recreation Use X X

Public Water Supply Use X FS

Aquatic Life Use

Dissolved Oxygen grab min FS FS

Dissolved Oxygen 24-hour avg NA NA

Dissolved Oxygen 24-hour min NA NA

Metals in water NA NA

Organics in water NA NA

Water Toxicity Tests NA NA

Sediment Toxicity Tests NA NA

Habitat NA NA

Macrobenthos Community NA NA

Fish Community NA NA

Fish Consumption Use

Advisories and Closures NS NA

Human Health Criteria NA NA

GENERAL USE SUPPORT

Water Temperature FS FS

pH FS FS

Chloride X FS

Sulfate X FS

Total Dissolved Solids X FS
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Trinity-San Jacinto Coastal Basin Tabular Summary of Water Quality Concerns

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable C
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA

Fish Tissue Contaminants NA NA

Narrative NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NC

Nitrite + Nitrate Nitrogen NC NC

Orthophosphorus NC NC

Total Phosphorus NC NC

Algal Growth

Chlorophyll a NC NC

Public Water Supply

Finished Water: Chloride X NC

Finished Water: Sulfate X NC

Finished Water: TDS X NC

Surface Water: Chloride X NC

Surface Water: Sulfate X NC

Surface Water: TDS X NC



Basin Tabular Summaries

For each basin, there are two documents: Tabular Summary of Use Support and Tabular
Summary of Water Quality Concerns

Tabular Summary of Use Support

This series of tables provides a quick, detailed reference to water quality status within a basin.
The summary identifies the indicators used to assess support of designated uses. For each
indicator, support codes are used to identify the level of attainment as fully supporting (FS),
partial supporting (PS), not supporting (NS), not assessed (NA), and not applicable (X).
Indicators that contribute to partially supporting and not supporting uses are in bold type. 

Tabular Summary of Water Quality Concerns

This series of tables provides a quick, detailed reference to water quality problems within a basin.
The summary identifies the indicators used to assess water quality concerns. For each indicator,
the presence of a water quality problem is identified as a concern (C), no concern (NC),
threatened (TH), not assessed (NA), or not applicable (X).  Indicators that contribute to concerns
are in bold type.
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San Jacinto River Basin Tabular Summary of Use Support

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Sa
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DESIGNATED USE SUPPORT

Contact Recreation Use FS FS FS FS NS X X NS NS NS NS NS

Noncontact Recreation Use X X X X X FS X X X X X X

Public Water Supply Use X FS X FS FS X X X X X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS FS FS NA FS FS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water FS FS NA NA NA NA FS NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA FS NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NS NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NS FS NA NA NA NS NS NA NA NA NA NA

Human Health Criteria FS FS NA NA NA NA FS NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS FS X FS FS FS FS X X X X X

pH FS FS X FS FS FS FS X X X X X

Chloride X FS X FS FS X X X X X X X

Sulfate X FS X FS FS X X X X X X X

Total Dissolved Solids X FS X FS FS X X X X X X X
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San Jacinto River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable U
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DESIGNATED USE SUPPORT

Contact Recreation Use NS X NS NS NS NS NS NS NS NS NS NS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X X X X X X X X X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS FS FS FS NS NS NS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA FS NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA PS NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NS NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA FS NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X FS X X X X X X X X X X

pH X FS X X X X X X X X X X

Chloride X X X X X X X X X X X X

Sulfate X X X X X X X X X X X X

Total Dissolved Solids X X X X X X X X X X X X
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Trinity River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable U
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DESIGNATED USE SUPPORT

Contact Recreation Use NS NS NS NS NS NS NS FS NA FS NA FS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X X X X X FS X X X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS NS FS PS NS FS FS FS FS NA FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X X X X X X FS X X X X X

pH X X X X X X FS X X X X X

Chloride X X X X X X FS X X X X X

Sulfate X X X X X X FS X X X X X

Total Dissolved Solids X X X X X X FS X X X X X
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Trinity River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable C
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DESIGNATED USE SUPPORT

Contact Recreation Use NS FS FS NA NS NS NS NS NS NS NS NS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use FS FS FS FS X X X X X X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS PS FS FS FS FS NS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA FS NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA FS NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS FS FS FS FS X X FS X X X X

pH FS FS FS FS FS X X FS X X X X

Chloride FS FS FS FS X X X FS X X X X

Sulfate FS FS FS FS X X X FS X X X X

Total Dissolved Solids FS FS FS FS X X X FS X X X X
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Trinity River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Sp
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DESIGNATED USE SUPPORT

Contact Recreation Use NS NA NS NS NS NS NS NS NS NS NS NS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X FS X X X X X X X X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS FS PS FS FS FS NS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA FS NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA FS NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X NA FS X X X X FS X X X X

pH X NA FS X X X X FS X X X X

Chloride X NA FS X X X X FS X X X X

Sulfate X NA FS X X X X FS X X X X

Total Dissolved Solids X NA FS X X X X FS X X X X
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San Jacinto River Basin Tabular Summary of Water Quality Concerns

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable Sa
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA C NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC C NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NC NC NC NC NC C C C C C C

Nitrite + Nitrate Nitrogen NC C NC NC C NC C NA NA NA NA NA

Orthophosphorus NC C NC NC C NC NC NA NA NA NA NA

Total Phosphorus NC C NC NC NC NC NC NA NA NA NA NA

Algal Growth

Chlorophyll a NC NC NA NC NC NC NC NA NA NA NA NA

Public Water Supply

Finished Water: Chloride X NC X NC NC X X X X X X X

Finished Water: Sulfate X NC X NC NC X X X X X X X

Finished Water: TDS X NC X NC NC X X X X X X X

Surface Water: Chloride X NC X NC NC X X X X X X X

Surface Water: Sulfate X NC X NC NC X X X X X X X

Surface Water: TDS X NC X NC NC X X X X X X X
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San Jacinto River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable U
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WATER QUALITY CONCERNS

Sediment Contaminants NA C NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC C NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen C C C C C NC C C C C C NC

Nitrite + Nitrate Nitrogen NA C C NA NA NA NA NA NA NA NA NA

Orthophosphorus NA C C NA NA NA NA NA NA NA NA NA

Total Phosphorus NA C C NA NA NA NA NA NA NA NA NA

Algal Growth

Chlorophyll a NA NC NC NA NA NA NA NA NA NA NA NA

Public Water Supply

Finished Water: Chloride X X X X X X X X X X X X

Finished Water: Sulfate X X X X X X X X X X X X

Finished Water: TDS X X X X X X X X X X X X

Surface Water: Chloride X X X X X X X X X X X X

Surface Water: Sulfate X X X X X X X X X X X X

Surface Water: TDS X X X X X X X X X X X X
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San Jacinto River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable U
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC C C C C C NC C NC NC NA C

Nitrite + Nitrate Nitrogen NA NA NA NA C NA C NA NA NA NA NA

Orthophosphorus NA NA NA NA C NA C NA NA NA NA NA

Total Phosphorus NA NA NA NA C NA C C NA NC NA NC

Algal Growth

Chlorophyll a NA NA NA NA NC NA NC NA NA NA NA NA

Public Water Supply

Finished Water: Chloride X X X X X X NC X X X X X

Finished Water: Sulfate X X X X X X NC X X X X X

Finished Water: TDS X X X X X X NC X X X X X

Surface Water: Chloride X X X X X X NC X X X X X

Surface Water: Sulfate X X X X X X NC X X X X X

Surface Water: TDS X X X X X X NC X X X X X
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San Jacinto River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable C
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen C NC NC NC NC C C C NC NC C C

Nitrite + Nitrate Nitrogen C NC NC NC C NA NA C NA NA NA NA

Orthophosphorus C NC NC NC C NA NA C NA NA NA NA

Total Phosphorus C NC NC NC C NA NA C NA NA NA NA

Algal Growth

Chlorophyll a NC NC NC NA NC NA NA NC NA NA NA NA

Public Water Supply

Finished Water: Chloride NC NC NC NC X X X X X X X X

Finished Water: Sulfate NC NC NC NC X X X X X X X X

Finished Water: TDS NC NC NC NC X X X X X X X X

Surface Water: Chloride NC NC NC NC X X X X X X X X

Surface Water: Sulfate NC NC NC NC X X X X X X X X

Surface Water: TDS NC NC NC NC X X X X X X X X



10

San Jacinto River Basin Tabular Summary of Water Quality Concerns (continued)

Sp
rin

g 
B

ra
nc

h 

La
ke

 C
re

ek

G
re

en
s B

ay
ou

 A
bo

ve
Ti

da
l

G
ar

ne
rs

 B
ay

ou
 

U
nn

am
ed

 T
rib

ut
ar

y 
of

G
re

en
s B

ay
ou

 

U
nn

am
ed

 T
rib

ut
ar

y 
of

G
re

en
s B

ay
ou

 

U
nn

am
ed

 T
rib

ut
ar

y 
of

G
re

en
s B

ay
ou

 

W
hi

te
oa

k 
B

ay
ou

 A
bo

ve
Ti

da
l

B
ric

kh
ou

se
 G

ul
ly

 /
B

ay
ou

 

C
ol

e 
C

re
ek

 

U
nn

am
ed

 T
rib

ut
ar

y 
of

W
hi

te
 O

ak
 B

ay
ou

 

U
nn

am
ed

 T
rib

ut
ar

y 
of

W
hi

te
 O

ak
 B

ay
ou

 

10
14

O

10
15

10
16

10
16

A

10
16

B

10
16

C

10
16

D

10
17

10
17

A

10
17

B

10
17

D

10
17

E

WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NA C C NC C C C C C C NC

Nitrite + Nitrate Nitrogen NA NA C NA NA NA NA C NA NA NA NA

Orthophosphorus NA NA C NA NA NA NA C NA NA NA NA

Total Phosphorus NA NA C NA NA NA NA C NA NA NA NA

Algal Growth

Chlorophyll a NA NA NC NA NA NA NA NC NA NA NA NA

Public Water Supply

Finished Water: Chloride X NC X X X X X X X X X X

Finished Water: Sulfate X NC X X X X X X X X X X

Finished Water: TDS X NC X X X X X X X X X X

Surface Water: Chloride X NA X X X X X X X X X X

Surface Water: Sulfate X NA X X X X X X X X X X

Surface Water: TDS X NA X X X X X X X X X X



Basin Tabular Summaries

For each basin, there are two documents: Tabular Summary of Use Support and Tabular
Summary of Water Quality Concerns

Tabular Summary of Use Support

This series of tables provides a quick, detailed reference to water quality status within a basin.
The summary identifies the indicators used to assess support of designated uses. For each
indicator, support codes are used to identify the level of attainment as fully supporting (FS),
partial supporting (PS), not supporting (NS), not assessed (NA), and not applicable (X).
Indicators that contribute to partially supporting and not supporting uses are in bold type. 

Tabular Summary of Water Quality Concerns

This series of tables provides a quick, detailed reference to water quality problems within a basin.
The summary identifies the indicators used to assess water quality concerns. For each indicator,
the presence of a water quality problem is identified as a concern (C), no concern (NC),
threatened (TH), not assessed (NA), or not applicable (X).  Indicators that contribute to concerns
are in bold type.
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San Jacinto-Brazos Coastal Basin Tabular Summary of Use Support

   Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable C
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DESIGNATED USE SUPPORT

Contact Recreation Use NS NS NS NS NS NS NS NS NS NS NS FS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X X X X X X X X X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS NS FS FS FS FS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA PS NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NS NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA FS NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures FS NA FS NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS X FS X X FS X X X X FS FS

pH FS X FS X X FS X X X X FS FS

Chloride X X NS X X X X X X X FS X

Sulfate X X FS X X X X X X X FS X

Total Dissolved Solids X X NS X X X X X X X FS X
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San Jacinto-Brazos Coastal Basin Tabular Summary of Use Support (continued)

   Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable C
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DESIGNATED USE SUPPORT

Contact Recreation Use FS FS FS FS FS FS NA

Noncontact Recreation Use X X X X X X X

Public Water Supply Use X X X FS X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS FS NA

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA

Metals in water NA NA NA NA FS NA NA

Organics in water NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS FS FS FS FS FS X

pH FS FS FS FS FS FS X

Chloride X FS X FS X X X

Sulfate X FS X FS X X X

Total Dissolved Solids X FS X FS X X X
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San Jacinto-Brazos Coastal Basin Tabular Summary of Water Quality Concerns

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable C
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC C C C C NC NC NC NC NC C NC

Nitrite + Nitrate Nitrogen NC NC C NC NC NC NC NC NC NC NC NC

Orthophosphorus NC NA C NA NA NC NA NA NA NA NC NC

Total Phosphorus NC NA C NA NA NC NA NA NA NA NC NC

Algal Growth

Chlorophyll a NC NA NC NA NA NC NA NA NA NA NC NC

Public Water Supply

Finished Water: Chloride X X X X X X X X X X X X

Finished Water: Sulfate X X X X X X X X X X X X

Finished Water: TDS X X X X X X X X X X X X

Surface Water: Chloride X X X X X X X X X X X X

Surface Water: Sulfate X X X X X X X X X X X X

Surface Water: TDS X X X X X X X X X X X X



4

San Jacinto-Brazos Coastal Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable C
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA C NA NA

Fish Tissue Contaminants NA NA NA NA NC NA NA

Narrative NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NC NC NC NC NC NA

Nitrite + Nitrate Nitrogen NC NC NC NC NC NC NA

Orthophosphorus NC NC NC NC NC NC NA

Total Phosphorus NC NC NC NC NC NC NA

Algal Growth

Chlorophyll a NC NC NC NC NC C NA

Public Water Supply

Finished Water: Chloride X X X NC X X X

Finished Water: Sulfate X X X NC X X X

Finished Water: TDS X X X NC X X X

Surface Water: Chloride X X X NC X X X

Surface Water: Sulfate X X X NC X X X

Surface Water: TDS X X X NC X X X



Basin Tabular Summaries

For each basin, there are two documents: Tabular Summary of Use Support and Tabular
Summary of Water Quality Concerns

Tabular Summary of Use Support

This series of tables provides a quick, detailed reference to water quality status within a basin.
The summary identifies the indicators used to assess support of designated uses. For each
indicator, support codes are used to identify the level of attainment as fully supporting (FS),
partial supporting (PS), not supporting (NS), not assessed (NA), and not applicable (X).
Indicators that contribute to partially supporting and not supporting uses are in bold type. 

Tabular Summary of Water Quality Concerns

This series of tables provides a quick, detailed reference to water quality problems within a basin.
The summary identifies the indicators used to assess water quality concerns. For each indicator,
the presence of a water quality problem is identified as a concern (C), no concern (NC),
threatened (TH), not assessed (NA), or not applicable (X).  Indicators that contribute to concerns
are in bold type.



Brazos River Basin Tabular Summary of Use Support

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable B
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DESIGNATED USE SUPPORT

Contact Recreation Use FS FS NS NA NS FS FS NA FS FS FS FS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use FS FS X X X X FS X X FS X FS

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS NA FS FS FS NA FS FS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS FS X X X X FS X FS FS FS X

pH FS FS X X X X FS X FS FS FS X

Chloride X FS X X X X FS X FS FS FS X

Sulfate X FS X X X X FS X FS FS FS X

Total Dissolved Solids X FS X X X X FS X FS FS FS X
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Brazos River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Po
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DESIGNATED USE SUPPORT

Contact Recreation Use FS FS NS NA NA NS NA NS FS NS NS NS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use FS X FS X X X X X X X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS NA NA FS NA FS FS NS NA FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA FS NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA FS NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS FS FS X X X X X X X X X

pH FS FS FS X X X X X X X X X

Chloride FS FS FS X X X X X X X X X

Sulfate FS FS FS X X X X X X X X X

Total Dissolved Solids FS FS FS X X X X X X X X X
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Brazos River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable La
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DESIGNATED USE SUPPORT

Contact Recreation Use FS NS FS NS FS FS NS FS FS FS FS NS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use FS X FS X FS X X FS FS FS FS X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS FS FS FS FS FS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS X FS X FS X X FS FS FS FS FS

pH FS X FS X PS X X FS FS FS FS FS

Chloride FS X FS X FS X X FS FS FS FS FS

Sulfate FS X FS X FS X X FS FS FS FS FS

Total Dissolved Solids FS X FS X FS X X FS FS FS FS FS
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Brazos River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable R
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DESIGNATED USE SUPPORT

Contact Recreation Use FS FS FS NS NA FS FS NS NA FS FS NA

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X X X FS FS X FS X X FS X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS FS FS FS NA FS FS NA

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA FS NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA FS NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X X X FS FS FS X FS X X FS X

pH X X X FS FS FS X FS X X FS X

Chloride X X X FS FS FS X FS X X FS X

Sulfate X X X FS FS FS X FS X X FS X

Total Dissolved Solids X X X FS FS FS X FS X X FS X
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Brazos River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable R
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DESIGNATED USE SUPPORT

Contact Recreation Use FS FS FS NA FS FS FS FS NS FS FS NS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X FS FS FS X FS X X X X X

Aquatic Life Use

Dissolved Oxygen grab min FS NA FS NA FS FS FS FS FS FS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X X FS NA FS X FS X X X X X

pH X X FS NA FS X FS X X X X X

Chloride X X FS FS FS X FS X X X X X

Sulfate X X FS FS FS X FS X X X X X

Total Dissolved Solids X X FS FS FS X FS X X X X X
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Brazos River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Si
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DESIGNATED USE SUPPORT

Contact Recreation Use NS FS NS NA FS NA NA FS FS FS NA NA

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X X FS FS FS FS X X X FS FS

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS NA FS NA NA FS FS FS FS NA

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X X FS NA FS NA NA FS X X FS NA

pH X X FS NA FS NA NA FS X X FS NA

Chloride X X FS NA FS NA NA FS X X FS NA

Sulfate X X NS NA FS NA NA FS X X FS NA

Total Dissolved Solids X X FS NA FS NA NA FS X X FS NA
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Brazos River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable La
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DESIGNATED USE SUPPORT

Contact Recreation Use NA NA NA FS NA FS NA FS FS NS NA NS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use FS FS FS X FS FS X X X FS FS X

Aquatic Life Use

Dissolved Oxygen grab min NA NA NA FS NA FS NA FS FS FS NA PS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA FS NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA FS NA NA NA NA

GENERAL USE SUPPORT

Water Temperature NA NA NA FS X FS X FS X FS X X

pH NA NA NA FS X FS X FS X FS X X

Chloride NA NA NA NS X NS X FS X FS X X

Sulfate NA NA NA FS X FS X FS X FS X X

Total Dissolved Solids NA NA NA NS X FS X FS X FS X X
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Brazos River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Li
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DESIGNATED USE SUPPORT

Contact Recreation Use FS FS NS FS NS NS NS NS FS NS FS FS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X X X X X X X X X FS FS

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS FS FS FS FS FS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X X X X X X X X X X FS FS

pH X X X X X X X X X X FS FS

Chloride X X X X X X X X X X FS FS

Sulfate X X X X X X X X X X FS FS

Total Dissolved Solids X X X X X X X X X X FS FS
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Brazos River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable B
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DESIGNATED USE SUPPORT

Contact Recreation Use FS NS FS FS NS FS NS FS FS NA NA FS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X FS X X X FS X FS X X X FS

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS FS FS FS NA NA NA FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X FS FS X X FS X FS X X X FS

pH X FS FS X X FS X FS X X X FS

Chloride X FS FS X X FS X FS X X X FS

Sulfate X FS FS X X FS X FS X X X FS

Total Dissolved Solids X FS FS X X FS X NS X X X FS
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Brazos River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable So
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DESIGNATED USE SUPPORT

Contact Recreation Use NA NA FS FS FS NS NS NS NS NS NS NS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use FS FS FS FS FS X X X X X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS FS FS FS FS FS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA FS NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS FS FS FS FS FS X X X X X X

pH FS FS FS FS FS FS X X X X X X

Chloride FS FS FS FS FS FS X X X X X X

Sulfate FS FS FS FS FS FS X X X X X X

Total Dissolved Solids FS FS FS FS FS FS X X X X X X
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Brazos River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable W
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DESIGNATED USE SUPPORT

Contact Recreation Use NS FS FS FS

Noncontact Recreation Use X X X X

Public Water Supply Use X FS X FS

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA

Metals in water NA NA NA NA

Organics in water NA NA NA NA

Water Toxicity tests NA NA NA NA

Sediment Toxicity tests NA NA NA NA

Habitat NA NA NA NA

Macrobenthos Community NA NA NA NA

Fish Community NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA

Human Health Criteria NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X FS X FS

pH X FS X FS

Chloride X FS X FS

Sulfate X FS X FS

Total Dissolved Solids X FS X FS
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Brazos River Basin Tabular Summary of Water Quality Concerns

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable B
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NC NA NA NA NC NA NA NC NA NC NA

Nitrite + Nitrate Nitrogen NC NC NC NA NC NC C NA NC NC NC NC

Orthophosphorus NC NC C NA NC NC NC NA NC NC NC NC

Total Phosphorus NC NC NA NA NA NC NA NA NA NA NC NA

Algal Growth

Chlorophyll a NC C NA NA NA NC NA NA NA NA NC NA

Public Water Supply

Finished Water: Chloride NC NC X X X X NC X X NC X NC

Finished Water: Sulfate NC NC X X X X NC X X NC X NC

Finished Water: TDS NC NC X X X X NC X X NC X NC

Surface Water: Chloride NA NC X X X X C X X C X NC

Surface Water: Sulfate NA NC X X X X NC X X NC X C

Surface Water: TDS NA NC X X X X NC X X C X NC
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Brazos River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable Po
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WATER QUALITY CONCERNS

Sediment Contaminants NA C NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC C C NC C NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NA NC NA NA NA NA NA NA NA NA NA NA

Nitrite + Nitrate Nitrogen NC NC NC NA NA C NA NC NC NC NC NC

Orthophosphorus NC NC NC NA NA C NA NC NC NC NC NC

Total Phosphorus NA NC NA NA NA NA NA NA NA NA NA NA

Algal Growth

Chlorophyll a NA C NA NA NA NA NA NA NA NA NA NA

Public Water Supply

Finished Water: Chloride C X NC X X X X X X X X X

Finished Water: Sulfate C X NC X X X X X X X X X

Finished Water: TDS C X NC X X X X X X X X X

Surface Water: Chloride C X NC X X X X X X X X X

Surface Water: Sulfate C X NC X X X X X X X X X

Surface Water: TDS C X NC X X X X X X X X X
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Brazos River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable La
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NA NA NA NA NA NA NA NC NC NC NA

Nitrite + Nitrate Nitrogen NC NC NC NC NC NC NC NC NC NC NC NC

Orthophosphorus NC NC NC NC NC NC NC NC NC NC NC NC

Total Phosphorus C NA NA NA NA NA NA NA NC NA NA NA

Algal Growth

Chlorophyll a NC NA NA NA NA NA NA NA NC NC NA NA

Public Water Supply

Finished Water: Chloride NC X NC X NC X X NC NC NC NC X

Finished Water: Sulfate NC X NC X NC X X NC NC NC NC X

Finished Water: TDS NC X NC X NC X X NC NC NC NC X

Surface Water: Chloride NC X NC X NC X X NC NC NC NC X

Surface Water: Sulfate NC X NC X NC X X NC NC NC NC X

Surface Water: TDS NC X NC X NC X X NC NC NC NC X
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Brazos River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable R
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC C NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NA NA NA NC NC NC NC NC NA NC NC NA

Nitrite + Nitrate Nitrogen NC NC NC C NC C NC NC NA NC NC NA

Orthophosphorus NC NC NC C NC NC NC NC NA NC NC NA

Total Phosphorus NA NA NA C NA NC NA NC NA NC NA NA

Algal Growth

Chlorophyll a NA NA NA NC NA NC NA C NA NC NA NA

Public Water Supply

Finished Water: Chloride X X X X NC NC X NC X X NC X

Finished Water: Sulfate X X X X NC NC X NC X X NC X

Finished Water: TDS X X X X NC NC X NC X X NC X

Surface Water: Chloride X X X X NC NC X NC X X NC X

Surface Water: Sulfate X X X X NC NC X NC X X NC X

Surface Water: TDS X X X X NC NC X NC X X NC X
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Brazos River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable R
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NA NC NC NC NC NC NC NC NC NC NC NC

Nitrite + Nitrate Nitrogen NC NC NC NC C NC NC NC NC NC NC C

Orthophosphorus NC NC NC NC NC NC NC NC NC NC NC NC

Total Phosphorus NA NC NC NC NC NC NC NC NC NC NC NC

Algal Growth

Chlorophyll a NA NC NC NC C NC C NC C NC NC NA

Public Water Supply

Finished Water: Chloride X X NC NC NC X NC X X X X X

Finished Water: Sulfate X X NC NC NC X NC X X X X X

Finished Water: TDS X X NC NC NC X NC X X X X X

Surface Water: Chloride X X NC NC NC X NC X X X X X

Surface Water: Sulfate X X NC NC NC X NC X X X X X

Surface Water: TDS X X NC NC NC X NC X X X X X
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Brazos River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable Si
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NC NC NA NC NA NA NC NA NC NC NA

Nitrite + Nitrate Nitrogen NC NC C NA NC NA NA C C C NC NA

Orthophosphorus NC NC C NA NC NA NA C NC C NC NA

Total Phosphorus NC NC NC NA NC NA NA NC NA C NA NA

Algal Growth

Chlorophyll a NA NA NC NA NC NA NA NC NA NC NA NA

Public Water Supply

Finished Water: Chloride X X X NC NC NC NC X X X NC NC

Finished Water: Sulfate X X X NC NC NC NC X X X NC NC

Finished Water: TDS X X X NC NC NC NC X X X NC NC

Surface Water: Chloride X X X NA NC NA NA X X X NC NA

Surface Water: Sulfate X X X NA NC NA NA X X X NC NA

Surface Water: TDS X X X NA NC NA NA X X X NC NA
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Brazos River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable La
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NA NA NA C NA NA NA NC NC NC NA NA

Nitrite + Nitrate Nitrogen NA NA NA NC NA NC NA NC C NC NA C

Orthophosphorus NA NA NA NC NA NC NA NC NA NC NA C

Total Phosphorus NA NA NA NC NA NA NA NC NC NA NA NA

Algal Growth

Chlorophyll a NA NA NA NC NA NA NA NC C NA NA NA

Public Water Supply

Finished Water: Chloride C NC NC X NC NC X X X NC NC X

Finished Water: Sulfate C NC C X NC NC X X X NC NC X

Finished Water: TDS C NC NC X NC NC X X X NC NC X

Surface Water: Chloride NA NA NA X NA NC X X X NC NC X

Surface Water: Sulfate NA NA NA X NA NC X X X NC NC X

Surface Water: TDS NA NA NA X NA NC X X X NC NC X
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Brazos River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable Li
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NA NA NA NA NA NA NA NA NA NA NA NA

Nitrite + Nitrate Nitrogen NC NC NC NC NC NC NC NC NC NC C C

Orthophosphorus NC NC NC NC NC NC NC NC NC NC NC C

Total Phosphorus NA NA NA NA NA NA NA NA NA NA NA NA

Algal Growth

Chlorophyll a NA NA NA NA NA NA NA NA NA NA NA NA

Public Water Supply

Finished Water: Chloride X X X X X X X X X X NC NC

Finished Water: Sulfate X X X X X X X X X X NC NC

Finished Water: TDS X X X X X X X X X X NC NC

Surface Water: Chloride X X X X X X X X X X NC NC

Surface Water: Sulfate X X X X X X X X X X NC NC

Surface Water: TDS X X X X X X X X X X NC NC
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Brazos River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable B
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative C NC NC NC NC NC NC NC NC NC C NC

Nutrient Enrichment

Ammonia Nitrogen NA NC NC NC NC NC NA NC NC NA NA NC

Nitrite + Nitrate Nitrogen NC NC C C C C C NC NC NA NA NC

Orthophosphorus NC NC NC NC NC NC NC NC NC NA NA NC

Total Phosphorus NA NC NC NC NC NC NA NC NC NA NA NC

Algal Growth

Chlorophyll a NA NC NC NC NC NC NA NC NC NA NA NC

Public Water Supply

Finished Water: Chloride X NC X X X NC X NC X X X NC

Finished Water: Sulfate X NC X X X NC X NC X X X NC

Finished Water: TDS X NC X X X NC X NC X X X NC

Surface Water: Chloride X NC X X X NC X NC X X X NC

Surface Water: Sulfate X NC X X X NC X NC X X X NC

Surface Water: TDS X NC X X X NC X NC X X X NC
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Brazos River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable So
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WATER QUALITY CONCERNS

Sediment Contaminants NA NC NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NC NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NC NA C NC C C C C C C NC

Nitrite + Nitrate Nitrogen NC NC C NC C C C NC NC NC NC NC

Orthophosphorus NC NC NC NC NC C C C C NC C NC

Total Phosphorus NC NC NA NC NC C C NC C NC C NC

Algal Growth

Chlorophyll a NC NC NA C NC C NA C NA C NA NA

Public Water Supply

Finished Water: Chloride NC NC NC NC NC X X X X X X X

Finished Water: Sulfate NC NC NC NC NC X X X X X X X

Finished Water: TDS NC NC NC NC NC X X X X X X X

Surface Water: Chloride NC NC NC NC NC X X X X X X X

Surface Water: Sulfate NC NC NC NC NC X X X X X X X

Surface Water: TDS NC NC NC NC NC X X X X X X X
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Brazos River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable W
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA

Fish Tissue Contaminants NA NA NA NA

Narrative NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NC NA NA

Nitrite + Nitrate Nitrogen NC NC NC NC

Orthophosphorus NC NC NC NC

Total Phosphorus NC NC NA NA

Algal Growth

Chlorophyll a NA NC NA NA

Public Water Supply

Finished Water: Chloride X NC X NC

Finished Water: Sulfate X NC X NC

Finished Water: TDS X NC X NC

Surface Water: Chloride X NC X NC

Surface Water: Sulfate X NC X NC

Surface Water: TDS X NC X NC



Basin Tabular Summaries

For each basin, there are two documents: Tabular Summary of Use Support and Tabular
Summary of Water Quality Concerns

Tabular Summary of Use Support

This series of tables provides a quick, detailed reference to water quality status within a basin.
The summary identifies the indicators used to assess support of designated uses. For each
indicator, support codes are used to identify the level of attainment as fully supporting (FS),
partial supporting (PS), not supporting (NS), not assessed (NA), and not applicable (X).
Indicators that contribute to partially supporting and not supporting uses are in bold type. 

Tabular Summary of Water Quality Concerns

This series of tables provides a quick, detailed reference to water quality problems within a basin.
The summary identifies the indicators used to assess water quality concerns. For each indicator,
the presence of a water quality problem is identified as a concern (C), no concern (NC),
threatened (TH), not assessed (NA), or not applicable (X).  Indicators that contribute to concerns
are in bold type.
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Brazos-Colorado Coastal Basin Tabular Summary of Use Support

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Sa
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DESIGNATED USE SUPPORT

Contact Recreation Use FS NS FS FS NS

Noncontact Recreation Use X X X X X

Public Water Supply Use X FS X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA

Metals in water NA NA NA FS NA

Organics in water NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA

Habitat NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA

Fish Community NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA

Human Health Criteria NA NA NA FS NA

GENERAL USE SUPPORT

Water Temperature FS FS FS X FS

pH FS FS FS X FS

Chloride X FS X X FS

Sulfate X FS X X FS

Total Dissolved Solids X FS X X FS
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Brazos-Colorado Coastal Basin Tabular Summary of Water Quality Concerns

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable Sa
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA

Narrative NC NC C NC C

Nutrient Enrichment

Ammonia Nitrogen NC NC NC C NC

Nitrite + Nitrate Nitrogen NC NC NC NC NC

Orthophosphorus NC NC NC NC NC

Total Phosphorus NC NC NC NC NC

Algal Growth

Chlorophyll a NC NC NC NC NC

Public Water Supply

Finished Water: Chloride X NC X X X

Finished Water: Sulfate X NC X X X

Finished Water: TDS X NC X X X

Surface Water: Chloride X NC X X X

Surface Water: Sulfate X NC X X X

Surface Water: TDS X NC X X X



Basin Tabular Summaries

For each basin, there are two documents: Tabular Summary of Use Support and Tabular
Summary of Water Quality Concerns

Tabular Summary of Use Support

This series of tables provides a quick, detailed reference to water quality status within a basin.
The summary identifies the indicators used to assess support of designated uses. For each
indicator, support codes are used to identify the level of attainment as fully supporting (FS),
partial supporting (PS), not supporting (NS), not assessed (NA), and not applicable (X).
Indicators that contribute to partially supporting and not supporting uses are in bold type. 

Tabular Summary of Water Quality Concerns

This series of tables provides a quick, detailed reference to water quality problems within a basin.
The summary identifies the indicators used to assess water quality concerns. For each indicator,
the presence of a water quality problem is identified as a concern (C), no concern (NC),
threatened (TH), not assessed (NA), or not applicable (X).  Indicators that contribute to concerns
are in bold type.
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Colorado River Basin Tabular Summary of Use Support

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable C
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DESIGNATED USE SUPPORT

Contact Recreation Use FS FS FS NA NA FS FS FS FS NA NA FS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X FS X X X FS X FS X X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS NA FS NA FS FS FS NA NA

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA FS NA NA NA NA

Organics in water NA NA NA NA NA NA NA FS NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NS NA NA NA NA NA NS FS FS NA

Fish Community NA NA NS NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA FS NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS FS X X X X X FS X X X X

pH FS FS X X X X X FS X X X X

Chloride X FS X X X X X FS X X X X

Sulfate X FS X X X X X FS X X X X

Total Dissolved Solids X FS X X X X X FS X X X X



2

Colorado River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable St
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DESIGNATED USE SUPPORT

Contact Recreation Use FS FS FS FS FS NS NS FS NA NA NA FS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X X X X X X X X X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS FS FS FS NA NA NA NA NA NA

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA FS FS NA NA NA NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X X X X X X X X X X X X

pH X X X X X X X X X X X X

Chloride X X X X X X X X X X X X

Sulfate X X X X X X X X X X X X

Total Dissolved Solids X X X X X X X X X X X X
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Colorado River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable B
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DESIGNATED USE SUPPORT

Contact Recreation Use NA FS FS NA NA NA FS FS FS FS FS FS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X FS X X X FS FS X FS FS FS

Aquatic Life Use

Dissolved Oxygen grab min NA NA FS NA NA NA FS FS FS PS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA NA NA NA NA FS

Fish Community NA NA NA NA NA NA NA NA NA NA NA FS

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X X FS X X X FS FS X FS FS FS

pH X X FS X X X FS FS X FS FS FS

Chloride X X FS X X X FS FS X FS FS FS

Sulfate X X FS X X X FS FS X FS FS FS

Total Dissolved Solids X X FS X X X FS FS X FS FS FS
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Colorado River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable C
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DESIGNATED USE SUPPORT

Contact Recreation Use FS NA NA NA NA NA NA FS FS NA NA FS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use FS FS X FS X X FS FS X X X FS

Aquatic Life Use

Dissolved Oxygen grab min FS NA FS NA FS FS NA FS FS NA NA FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA FS NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA NA FS NA NA NA NA

Fish Community NA NA NA NA NA NA NA FS NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA FS NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS NA FS X X X NA FS X X X FS

pH FS NA FS X X X NA FS X X X FS

Chloride FS NA FS X X X NA FS X X X FS

Sulfate FS NA FS X X X NA FS X X X FS

Total Dissolved Solids FS NA FS X X X NA FS X X X FS
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Colorado River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Jo
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DESIGNATED USE SUPPORT

Contact Recreation Use NA FS FS FS NA FS NA NA FS FS NA NA

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X FS X X FS X X FS FS FS X X

Aquatic Life Use

Dissolved Oxygen grab min NA FS FS FS NA FS NA NA FS FS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA FS FS NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA FS NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA FS NA NA NA NA NA NA NA NS NA NA

Fish Community NA FS NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA FS FS NA NA

GENERAL USE SUPPORT

Water Temperature X FS X FS NA X X NA FS FS X X

pH X FS X FS NA X X NA FS FS X X

Chloride X FS X FS FS X X FS FS FS X X

Sulfate X FS X FS FS X X FS FS FS X X

Total Dissolved Solids X FS X FS FS X X FS FS FS X X
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Colorado River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Li
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DESIGNATED USE SUPPORT

Contact Recreation Use NA NA FS NA FS NA FS NA NA FS NA NA

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X FS FS X X FS FS X FS FS X

Aquatic Life Use

Dissolved Oxygen grab min NA FS FS NA FS NA FS NA NA FS NA FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA NA NA NA NA NA FS NA NA NA NA NA

Fish Community NA NA NA NA NA NA FS NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X X FS NA X X FS NA X FS X X

pH X X FS NA X X FS NA X FS X X

Chloride X X FS FS X X FS NS X NS X X

Sulfate X X FS FS X X FS FS X FS X X

Total Dissolved Solids X X FS FS X X FS NS X NS X X
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Colorado River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable O
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DESIGNATED USE SUPPORT

Contact Recreation Use FS FS FS NA NA FS FS NA FS NA FS NS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use FS X X X X X X X FS X X X

Aquatic Life Use

Dissolved Oxygen grab min FS FS FS NA NA FS FS NA FS NA FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community FS NS FS NA NA NA NA NA NA NA FS NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature FS X X X X X X X FS X X X

pH FS X X X X X X X FS X X X

Chloride FS X X X X X X X FS X X X

Sulfate FS X X X X X X X FS X X X

Total Dissolved Solids FS X X X X X X X FS X X X
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Colorado River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable Li
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DESIGNATED USE SUPPORT

Contact Recreation Use NA NA NA NA NA NA NA FS NA NA NA NA

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X X X X X X FS X X X X

Aquatic Life Use

Dissolved Oxygen grab min NA NA NA NA NA NA NA FS NA NA NA NA

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA FS NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community NA FS NA NA NA NA FS NA FS NA NS NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA FS NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA FS NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X X X X X X X FS X X X X

pH X X X X X X X FS X X X X

Chloride X X X X X X X FS X X X X

Sulfate X X X X X X X FS X X X X

Total Dissolved Solids X X X X X X X FS X X X X
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Colorado River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable W
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DESIGNATED USE SUPPORT

Contact Recreation Use NA NA NA NA FS FS FS FS FS NA FS FS

Noncontact Recreation Use X X X X X X X X X X X X

Public Water Supply Use X X X X X X X X FS FS FS X

Aquatic Life Use

Dissolved Oxygen grab min NA NA NA NA FS FS FS FS FS FS FS FS

Dissolved Oxygen 24-hour avg NA NA NA NA NA NA NA NA NA NA NA NA

Dissolved Oxygen 24-hour min NA NA NA NA NA NA NA NA NA NA NA NA

Metals in water NA NA NA NA NA NA NA NA NA NA NA NA

Organics in water NA NA NA NA NA NA NA NA NA NA NA NA

Water Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Sediment Toxicity tests NA NA NA NA NA NA NA NA NA NA NA NA

Habitat NA NA NA NA NA NA NA NA NA NA NA NA

Macrobenthos Community FS FS NA NA FS NA FS NA NA NA NA NA

Fish Community NA NA NA NA NA NA NA NA NA NA NA NA

Fish Consumption Use

Advisories and Closures NA NA NA NA NA NA NA NA NA NA NA NA

Human Health Criteria NA NA NA NA NA NA NA NA NA NA NA NA

GENERAL USE SUPPORT

Water Temperature X X X X FS X X FS FS FS FS X

pH X X X X FS X X FS FS NA FS X

Chloride X X X X FS X X FS FS NA FS X

Sulfate X X X X FS X X FS FS NA FS X

Total Dissolved Solids X X X X FS X X FS FS NA NA X
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Colorado River Basin Tabular Summary of Use Support (continued)

Key to support codes
   FS = fully supporting
   PS = partially supporting
   NS = not supporting
   NA = not assessed
   X = not applicable La
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C

DESIGNATED USE SUPPORT

Contact Recreation Use FS

Noncontact Recreation Use X

Public Water Supply Use X

Aquatic Life Use

Dissolved Oxygen grab min FS

Dissolved Oxygen 24-hour avg NA

Dissolved Oxygen 24-hour min NA

Metals in water NA

Organics in water NA

Water Toxicity tests NA

Sediment Toxicity tests NA

Habitat NA

Macrobenthos Community NA

Fish Community NA

Fish Consumption Use

Advisories and Closures NA

Human Health Criteria NA

GENERAL USE SUPPORT

Water Temperature X

pH X

Chloride X

Sulfate X

Total Dissolved Solids X
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Colorado River Basin Tabular Summary of Water Quality Concerns

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable C
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NC NC NC NA NC NA NC NC NC NA NC

Nitrite + Nitrate Nitrogen NC NC NC NC NA NC NA NC NC NC NA C

Orthophosphorus NC NC NC NC NA NC NA NC NC NC NA NC

Total Phosphorus NC NC NC NC NA NC NA NC NC NC NA NC

Algal Growth

Chlorophyll a NC NC NC C NA C NA NC NC NA NA NA

Public Water Supply

Finished Water: Chloride X NC X X X NC X NC X X X X

Finished Water: Sulfate X NC X X X NC X NC X X X X

Finished Water: TDS X NC X X X NC X NC X X X X

Surface Water: Chloride X NC X X X NC X NC X X X X

Surface Water: Sulfate X NC X X X NC X NC X X X X

Surface Water: TDS X NC X X X NC X NC X X X X
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Colorado River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable St
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NC NC NC NC NC NC NC NA NA NA NC

Nitrite + Nitrate Nitrogen C NC NC NC NC C C NC NA NA NA NC

Orthophosphorus NC NC NC NC NC NC NC NC NA NA NA NC

Total Phosphorus NC NC NC NC NC NC NA NA NA NA NA NA

Algal Growth

Chlorophyll a NA NA NA NA NA NA NA NA NA NA NA NA

Public Water Supply

Finished Water: Chloride X X X X X X X X X X X X

Finished Water: Sulfate X X X X X X X X X X X X

Finished Water: TDS X X X X X X X X X X X X

Surface Water: Chloride X X X X X X X X X X X X

Surface Water: Sulfate X X X X X X X X X X X X

Surface Water: TDS X X X X X X X X X X X X



13

Colorado River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable B
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NA NC NC NA NA NA NC NC NC C NC NC

Nitrite + Nitrate Nitrogen NA NC NC NA NA NA NC NC NC NC NC NC

Orthophosphorus NA NC NC NA NA NA NC NC NC NC NC NC

Total Phosphorus NA NA NC NA NA NA NC NC NC NC NC NC

Algal Growth

Chlorophyll a NA NA NC NA NA NA NC NC NC NC C NC

Public Water Supply

Finished Water: Chloride X X NC X X X NC NC X NC NC NC

Finished Water: Sulfate X X NC X X X NC NC X NC NC NC

Finished Water: TDS X X NC X X X NC NC X NC NC NC

Surface Water: Chloride X X NC X X X NC NC X NC NC NC

Surface Water: Sulfate X X NC X X X NC NC X NC NC NC

Surface Water: TDS X X NC X X X NC NC X NC NC NC
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Colorado River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable C
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC NC NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NA NC NA NA NA NA NC NC NA NA NC

Nitrite + Nitrate Nitrogen NC NA NC NA C NA NA NC NC NA NA NC

Orthophosphorus NC NA NC NA NA NA NA NC NC NA NA NC

Total Phosphorus NC NA NA NA NA NA NA NC NC NA NA NC

Algal Growth

Chlorophyll a NC NA NA NA NA NA NA NC NA NA NA NC

Public Water Supply

Finished Water: Chloride NC NA X NC X X NC NC X X X NC

Finished Water: Sulfate NC NA X C X X NC NC X X X NC

Finished Water: TDS NC NA X C X X NC NC X X X NC

Surface Water: Chloride C C X NA X X NA NC X X X NC

Surface Water: Sulfate NC C X NA X X NA NC X X X NC

Surface Water: TDS NC C X NA X X NA NC X X X NC
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Colorado River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable Jo
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WATER QUALITY CONCERNS
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Nutrient Enrichment
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Nitrite + Nitrate Nitrogen NA NC C C NA NC NA NC NC C C C

Orthophosphorus NA NC C NC NA NC NA NC NC NC NA NA
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Algal Growth

Chlorophyll a NA NC C C NA C NA NC NA C NA NA

Public Water Supply

Finished Water: Chloride X NC X X NC X X NC NC C X X

Finished Water: Sulfate X NC X X NC X X NC NC C X X

Finished Water: TDS X NC X X NC X X NC NC C X X

Surface Water: Chloride X NC X X NC X X NC NC C X X

Surface Water: Sulfate X NC X X NC X X NC NC C X X

Surface Water: TDS X NC X X NC X X NC NC C X X
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Colorado River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
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Algal Growth

Chlorophyll a NA NA NC NA NA NA NC NA NA C NA NA

Public Water Supply

Finished Water: Chloride X X NC NC X X NC NC X NC NA X

Finished Water: Sulfate X X NC NC X X NC NC X NC C X

Finished Water: TDS X X NC NC X X NC NC X NC NA X

Surface Water: Chloride X X C NC X X NC C X C NA X

Surface Water: Sulfate X X NC NC X X NC NC X C NA X
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Colorado River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable O
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA

Narrative NC NC NC NC NC NC NC NC C NC NC NC

Nutrient Enrichment

Ammonia Nitrogen NC NC NC NA NA NC NC NA NC NA NC NC

Nitrite + Nitrate Nitrogen NC NC NC NA NA NC NC NA C NA C C

Orthophosphorus NC NC NC NA NA NC NC NA C NA NC C

Total Phosphorus NC NC NC NA NA NC NC NA NC NA C NC

Algal Growth

Chlorophyll a NC NA NA NA NA NA NA NA NC NA NA NC

Public Water Supply

Finished Water: Chloride NC X X X X X X X NC X X X

Finished Water: Sulfate NC X X X X X X X NC X X X

Finished Water: TDS NC X X X X X X X NC X X X

Surface Water: Chloride NC X X X X X X X NC X X X

Surface Water: Sulfate NC X X X X X X X NC X X X

Surface Water: TDS NC X X X X X X X NC X X X
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Colorado River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable Li
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WATER QUALITY CONCERNS
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Nutrient Enrichment

Ammonia Nitrogen NA NA NA NA NA NA NA NC NA NA NA NA

Nitrite + Nitrate Nitrogen NA NA NA NA NA NA NA C NA NA NA NA

Orthophosphorus NA NA NA NA NA NA NA NC NA NA NA NA

Total Phosphorus NA NA NA NA NA NA NA NC NA NA NA NA

Algal Growth

Chlorophyll a NA NA NA NA NA NA NA NC NA NA NA NA

Public Water Supply

Finished Water: Chloride X X X X X X X NC X X X X

Finished Water: Sulfate X X X X X X X NC X X X X

Finished Water: TDS X X X X X X X NC X X X X

Surface Water: Chloride X X X X X X X NC X X X X

Surface Water: Sulfate X X X X X X X NC X X X X

Surface Water: TDS X X X X X X X NC X X X X
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Colorado River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable W
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WATER QUALITY CONCERNS

Sediment Contaminants NA NA NA NA C C NA NA NA NA NA NA

Fish Tissue Contaminants NA NA NA NA NA NA NA NA NA NA NA NA
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Nutrient Enrichment

Ammonia Nitrogen NA NA NA NA NC NC NC NC NC NA NC NC

Nitrite + Nitrate Nitrogen NA NA NA NA NC NC NC C NC NA C NC

Orthophosphorus NA NA NA NA NC NC NC C NC NA NC NC

Total Phosphorus NA NA NA NA NC NC NC C NC NA NC NC

Algal Growth

Chlorophyll a NA NA NA NA NC NC NA NC NC NA NC NC

Public Water Supply

Finished Water: Chloride X X X X X X X X NC NC NC X

Finished Water: Sulfate X X X X X X X X NC NC NC X

Finished Water: TDS X X X X X X X X NC NC NC X

Surface Water: Chloride X X X X X X X X NC C NC X

Surface Water: Sulfate X X X X X X X X NC NC NC X

Surface Water: TDS X X X X X X X X NC C NA X
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Colorado River Basin Tabular Summary of Water Quality Concerns (continued)

Key to concern codes
   NC = no concern
   C = concern
   TH = threatened
   NA = not assessed
   X = not applicable La
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WATER QUALITY CONCERNS

Sediment Contaminants NA

Fish Tissue Contaminants NA

Narrative NC

Nutrient Enrichment

Ammonia Nitrogen NC

Nitrite + Nitrate Nitrogen NC

Orthophosphorus NC

Total Phosphorus NC

Algal Growth

Chlorophyll a NC

Public Water Supply

Finished Water: Chloride X

Finished Water: Sulfate X

Finished Water: TDS X

Surface Water: Chloride X

Surface Water: Sulfate X

Surface Water: TDS X
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Figure 5B-1: Lake Conroe Elevation
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Figure 5B-3: Lake Houston Elevation
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Figure 5B-4: Lake Houston Elevation Percentiles
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Figure 5B-5: Lake Livingston Elevation
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6. Water Conservation and Drought Management Plans 

This chapter presents the minimum necessary requirements for conservation plans and drought 
contingency plans and provides (at the end of the Chapter) model conservation plans and drought 
contingency plans for the various water user categories.  The model conservation plans and 
drought contingency plans were developed specifically for Region H in accordance with and as 
described in Texas Water Code 11.1271 and 11.1272. 

6.1 Water Conservation Plan 

Water conservation plans are required by the Texas Commission on Environmental Quality 
(TCEQ, formerly the TNRCC)/Texas Water Development Board (TWDB) for the following 
water users: 

• Applicants who apply for TWDB loan requests 

• Applicants for new or amended water rights 

• Any holder of an existing permit, certified filing, or certificate of adjudication if 
requested by TCEQ/TWDB for appropriation of a water right greater than 1000 acre-feet 
per year for municipal, industrial, and other uses excluding irrigation.  For irrigation uses, 
the threshold is 10,000 acre-feet per year. 

Conservation plans developed for submittal with water right applications for appropriation of 
State water should discuss the evaluation of water conservation with respect to their application.  
This would include discussions of water conservation as an alternative to the potentially 
appropriated State water as well as the evaluation of any other conservation Best Management 
Practices (BMP) as an alternative to the new water right. 

Minimum conservation and drought management plan requirements for specific water use 
categories are discussed in the following subsections. 

6.1.1 Municipal Uses by Public Water Suppliers1 

Water conservation plans for municipal water use by public water suppliers (i.e., documented 
Region H Municipal Water User Groups) must include specific information as listed below.  If 
the plans do not provide information for each requirement, the public water supplier shall include 
in the plans an explanation of why the requirement is not applicable.   

• A utility profile including, but not limited to, information regarding population and 
customer data, water use data, water supply system data, and wastewater system data. 

• Specification of conservation goals including, but not limited to, municipal per capita 
water use goals, the basis for the development of such goals, and a time frame for 
achieving the specified goals (until May 1, 2005). 

                                                 
1 Information in this subsection was obtained from the Texas Administrative Code, specifically TAC Title 30 
Part 1 Chapter 288 Subchapter A Rule 288.2 
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• Specific, quantified 5-year and 10-year targets for water savings to include goals for 
water loss programs and goals for municipal use in gallons per capita per day.  The 
goals established by a public water supplier under this subparagraph are not 
enforceable. 

• Metering device(s) within an accuracy of plus or minus 5.0 percent in order to measure 
and account for the amount of water diverted from the source of supply. 

• A program for universal metering of both customer and public uses of water, for meter 
testing and repair, and for periodic meter replacement. 

• Measures to determine and control unaccounted-for uses of water (for example:  
periodic visual inspections along distribution lines; annual or monthly audit of the 
water system to determine illegal connections, abandoned services, etc.). 

• A program of continuing public education and information regarding water 
conservation. 

• A water rate structure which is not “promotional,” i.e., a rate structure which is cost-
based and which does not encourage the excessive use of water. 

• A reservoir systems operations plan, if applicable, providing for the coordinated 
operation of reservoirs owned by the applicant within a common watershed or river 
basin in order to optimize available water supplies. 

• A means of implementation and enforcement which should be shown by either of the 
following:  

1. A copy of the ordinance, resolution, or tariff indicating official adoption of 
the water conservation plan by the water supplier, or  

2. A description of the authority by which the water supplier will implement 
and enforce the conservation plan. 

• Documentation of coordination with the Region H Regional Water Planning Group for 
the service area of the public water supplier to ensure consistency with the appropriate, 
approved Region H Regional Water Plan. 

Water conservation plans for municipal uses by public drinking water suppliers serving a current 
population of 5,000 or more and/or a projected population of 5,000 or more within the next 
10 years subsequent to the effective date of the plan must also include the following information:  

• A program of leak detection, repair, and water loss accounting for the water 
transmission, delivery, and distribution system to control unaccounted-for uses of 
water. 

• A record management system to record water pumped, water deliveries, water sales, 
and water losses that allows for the separation of water sales and uses into residential, 
commercial, public and institutional, and industrial users. 
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• A requirement in every wholesale water supply contract entered into or renewed after 
official adoption of the plan (by either ordinance, resolution, or tariff), and including 
any contract extension, that each successive wholesale customer develop and 
implement a water conservation plan or water conservation measures using the 
applicable elements in this chapter.  If the customer intends to resell the water, the 
contract between the initial supplier and customer must provide that the contract for 
the resale of the water must have water conservation requirements so that each 
successive customer in the resale of the water will be required to implement water 
conservation measures in accordance with the provisions of this chapter.  

If the conservation goals cannot be achieved through the minimum conservation plan 
requirements, the water supplier can implement water conservation strategies to help achieve 
their goals.  The TCEQ can also require the water supplier to implement a conservation BMP 
strategy to achieve the goals set in the conservation plan.  Some of the water conservation BMPs 
are listed below, and a more detailed list can be found in the Water Conservation Best 
Management Practices Guide, Report 362. Texas Water Development Board, November 2004. 

• Conservation-oriented water rates and water rate structures such as uniform or 
increasing block rate schedules, and/or seasonal rates, but not flat rate or decreasing 
block rates. 

• Adoption of ordinances, plumbing codes, and/or rules requiring water-conserving 
plumbing fixtures to be installed in new structures and existing structures undergoing 
substantial modification or addition. 

• A program encouraging the replacement or retrofit of existing structures built prior to 
1991 with water conserving plumbing fixtures. 

• Reuse and/or recycling of wastewater and/or graywater. 

• A program for pressure control and/or reduction in the distribution system and/or for 
customer connections. 

• A program and/or ordinance(s) for landscape water management. 

• A method for monitoring the effectiveness and efficiency of the water conservation 
plan. 

• Any other water conservation practice, method, or technique which the water supplier 
shows to be appropriate for achieving the stated goal or goals of the water conservation 
plan.  

A water conservation plan prepared in accordance with 31 TAC §363.15 (relating to Required 
Water Conservation Plan) of the TWDB, and substantially meeting the requirements of this 
section and other applicable commission rules, may be submitted to meet application 
requirements in accordance with a memorandum of understanding between the commission and 
the TWDB.  
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Beginning May 1, 2005, a public water supplier for municipal use shall review and update its 
water conservation plan, as appropriate, based on an assessment of previous 5-year and 10-year 
targets and any other new or updated information.  The public water supplier for municipal use 
shall review and update the next revision of its water conservation plan no later than May 1, 
2009, and every five years after that date to coincide with the Region H Water Planning Group’s 
regional water plan update. 

6.1.2 Industrial or Mining2  

Water conservation plans for industrial or mining uses of water must provide the information as 
outlined below.  If the plan does not provide information for each requirement, the industrial or 
mining water user shall include in the plan an explanation of why the requirement is not 
applicable.  

• A description of the use of the water in the production process, including how the water 
is diverted and transported from the source(s) of supply, how the water is utilized in the 
production process, and the estimated quantity of water consumed in the production 
process and therefore unavailable for reuse, discharge, or other means of disposal. 

• Until May 1, 2005, specification of conservation goals, the basis for the development of 
such goals, and a time frame for achieving the specified goals. 

• Beginning May 1, 2005, specific, quantified 5-year and 10-year targets for water savings 
and the basis for the development of such goals. The goals established by industrial or 
mining water users under this paragraph are not enforceable. 

• A description of the device(s) and/or method(s) within an accuracy of plus or minus 
5.0 percent to be used in order to measure and account for the amount of water diverted 
from the source of supply. 

• Leak-detection, repair, and accounting for water loss in the water distribution system. 

• Application of state-of-the-art equipment and/or process modifications to improve water 
use efficiency. 

• Any other water conservation practice, method, or technique which the user shows to be 
appropriate for achieving the stated goal or goals of the water conservation plan.  

Beginning May 1, 2005, an industrial or mining water user shall review and update its water 
conservation plan, as appropriate, based on an assessment of previous 5-year and 10-year targets 
and any other new or updated information.  The industrial or mining water user shall review and 
update the next revision of its water conservation plan no later than May 1, 2009, and every 
5 years after that date to coincide with the Region H Water Planning Group regional water plan 
update. 

                                                 
2 Information in this subsection was obtained from the Texas Administrative Code, specifically TAC Title 30 
Part 1 Chapter 288 Subchapter A Rule 288.3 
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6.1.3 Agriculture3  

A water conservation plan for agricultural use of water must provide information in response to 
the following subsections.  If the plan does not provide information for each requirement, the 
agricultural water user must include in the plan an explanation of why the requirement is not 
applicable.  

For an individual agricultural user other than for irrigation:  

• A description of the use of the water in the production process, including how the water 
is diverted and transported from the source(s) of supply, how the water is utilized in the 
production process, and the estimated quantity of water consumed in the production 
process and therefore unavailable for reuse, discharge, or other means of disposal. 

• Until May 1, 2005, specification of conservation goals, the basis for the development of 
such goals, and a time frame for achieving the specified goals. 

• Beginning May 1, 2005, specific, quantified five-year and ten-year targets for water 
savings and the basis for the development of such goals.  The goals established by 
agricultural water users under this subparagraph are not enforceable. 

• A description of the device(s) and/or method(s) within an accuracy of plus or minus 
5.0 percent to be used in order to measure and account for the amount of water diverted 
from the source of supply. 

• Leak-detection, repair, and accounting for water loss in the water distribution system. 

• Application of state-of-the-art equipment and/or process modifications to improve water 
use efficiency. 

• Any other water conservation practice, method, or technique which the user shows to be 
appropriate for achieving the stated goal or goals of the water conservation plan.  

For an individual agricultural irrigation user:  

• A description of the irrigation production process which shall include, but is not limited 
to, the type of crops and acreage of each crop to be irrigated, monthly irrigation 
diversions, any seasonal or annual crop rotation, and soil types of the land to be irrigated. 

• A description of the irrigation method or system and equipment including pumps, flow 
rates, plans, and/or sketches of the system layout. 

• A description of the device(s) and/or methods within an accuracy of plus or minus 
5.0 percent to be used in order to measure and account for the amount of water diverted 
from the source of supply. 

                                                 
3 Information in this subsection was obtained from the Texas Administrative Code, specifically TAC Title 30 
Part 1 Chapter 288 Subchapter A Rule 288.4 
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• Until May 1, 2005, specification of conservation goals including, where appropriate, 
quantitative goals for irrigation water use efficiency and a pollution abatement and 
prevention plan. 

• Beginning May 1, 2005, specific, quantified 5-year and 10-year targets for water savings 
including, where appropriate, quantitative goals for irrigation water use efficiency and a 
pollution abatement and prevention plan.  The goals established by an individual 
irrigation water user under this subparagraph are not enforceable. 

• Water-conserving irrigation equipment and application system or method including, but 
not limited to, surge irrigation, low pressure sprinkler, drip irrigation, and nonleaking 
pipe. 

• Leak-detection, repair, and water-loss control. 

• Scheduling the timing and/or measuring the amount of water applied (e.g., soil moisture 
monitoring). 

• Land improvements for retaining or reducing runoff and increasing the infiltration of rain 
and irrigation water including, but not limited to, land leveling, furrow diking, terracing, 
and weed control. 

• Tailwater recovery and reuse. 

• Any other water conservation practice, method, or technique which the user shows to be 
appropriate for preventing waste and achieving conservation.  

For a system providing agricultural water to more than one user:  

• A system inventory for the supplier’s:  

o Structural facilities including the supplier’s water storage, conveyance, and 
delivery structures. 

o Management practices, including the supplier’s operating rules and regulations, 
water pricing policy, and a description of practices and/or devices used to account 
for water deliveries. 

o A user profile including square miles of the service area, the number of customers 
taking delivery of water by the system, the types of crops, the types of irrigation 
systems, the types of drainage systems, and total acreage under irrigation, both 
historical and projected. 

• Until May 1, 2005, specification of water conservation goals, including maximum 
allowable losses for the storage and distribution system. 

• Beginning May 1, 2005, specific, quantified 5-year and 10-year targets for water savings 
including maximum allowable losses for the storage and distribution system.  The goals 
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established by a system providing agricultural water to more than one user under this 
subparagraph are not enforceable. 

• A description of the practice(s) and/or device(s) which will be utilized to measure and 
account for the amount of water diverted from the source(s) of supply. 

• A monitoring and record management program of water deliveries, sales, and losses. 

• A leak-detection, repair, and water loss control program. 

• A program to assist customers in the development of on-farm water conservation and 
pollution prevention plans and/or measures. 

• A requirement in every wholesale water supply contract entered into or renewed after 
official adoption of the plan (by either ordinance, resolution, or tariff), and including any 
contract extension, that each successive wholesale customer develop and implement a 
water conservation plan or water conservation measures using the applicable elements in 
this chapter.  If the customer intends to resell the water, the contract between the initial 
supplier and customer must provide that the contract for the resale of the water must have 
water conservation requirements so that each successive customer in the resale of the 
water will be required to implement water conservation measures in accordance with 
applicable provisions of this chapter. 

• Official adoption of the water conservation plan and goals, by ordinance, rule, resolution, 
or tariff, indicating that the plan reflects official policy of the supplier.  

• Any other water conservation practice, method, or technique which the supplier shows to 
be appropriate for achieving conservation. 

• Documentation of coordination with the regional water planning groups in order to 
ensure consistency with appropriate approved regional water plans.  

A water conservation plan prepared in accordance with the rules of the United States Department 
of Agriculture Natural Resource Conservation Service, the Texas State Soil and Water 
Conservation Board, or other Federal or State agencies and substantially meeting the 
requirements of this section and other applicable commission rules may be submitted to meet 
application requirements in accordance with a memorandum of understanding between the 
commission and that agency.  

Beginning May 1, 2005, an agricultural water user shall review and update its water conservation 
plan, as appropriate, based on an assessment of previous 5-year and 10-year targets and any other 
new or updated information.  An agricultural water user shall review and update the next revision 
of its water conservation plan no later than May 1, 2009, and every 5 years after that date to 
coincide with the Region H Water Planning Group regional water plan update. 
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6.1.4 Wholesale Water Providers4  

A water conservation plan for a wholesale water supplier must provide information in response to 
each of the following paragraphs.  If the plan does not provide information for each requirement, 
the wholesale water supplier shall include in the plan an explanation of why the requirement is 
not applicable.   

• A description of the wholesaler’s service area, including population and customer data, 
water use data, water supply system data, and wastewater data. 

• Until May 1, 2005, specification of conservation goals including, where appropriate, 
target per capita water use goals for the wholesaler’s service area, maximum acceptable 
unaccounted-for water, the basis for the development of these goals, and a time frame for 
achieving these goals. 

• Beginning May 1, 2005, specific, quantified 5-year and 10-year targets for water savings 
including, where appropriate, target goals for municipal use in gallons per capita per day 
for the wholesaler’s service area, maximum acceptable unaccounted-for water, and the 
basis for the development of these goals.  The goals established by wholesale water 
suppliers under this subparagraph are not enforceable. 

• A description as to which practice(s) and/or device(s) will be utilized to measure and 
account for the amount of water diverted from the source(s) of supply. 

• A monitoring and record management program for determining water deliveries, sales, 
and losses. 

• A program of metering and leak detection and repair for the wholesaler’s water storage, 
delivery, and distribution system. 

• A requirement in every water supply contract entered into or renewed after official 
adoption of the water conservation plan, and including any contract extension, that each 
successive wholesale customer develop and implement a water conservation plan or 
water conservation measures using the applicable elements of this chapter.  If the 
customer intends to resell the water, the contract between the initial supplier and 
customer must provide that the contract for the resale of the water must have water 
conservation requirements so that each successive customer in the resale of the water will 
be required to implement water conservation measures in accordance with applicable 
provisions of this chapter. 

• A reservoir systems operations plan, if applicable, providing for the coordinated 
operation of reservoirs owned by the applicant within a common watershed or river basin.  
The reservoir systems operations plans shall include optimization of water supplies as 
one of the significant goals of the plan. 

                                                 
4 Information in this subsection was obtained from the Texas Administrative Code, specifically TAC Title 30 
Part 1 Chapter 288 Subchapter A Rule 288.5 
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• A means for implementation and enforcement, which shall be evidenced by a copy of 
the ordinance, rule, resolution, or tariff, indicating official adoption of the water 
conservation plan by the water supplier; and a description of the authority by which the 
water supplier will implement and enforce the conservation plan. 

• Documentation of coordination with the regional water planning groups for the service 
area of the wholesale water supplier in order to ensure consistency with the Region H 
Regional Water Plan.  

6.1.5 Additional Conservation Strategies 

Any combination of the following strategies shall be selected by the water wholesaler, in addition 
to the minimum requirements of paragraph (1) of this section, if they are necessary in order to 
achieve the stated water conservation goals of the plan.  The commission may require by 
commission order that any of the following strategies be implemented by the water supplier if the 
commission determines that the strategies are necessary in order for the conservation plan to be 
achieved:  

• Conservation-oriented water rates and water rate structures such as uniform or 
increasing block rate schedules, and/or seasonal rates, but not flat rate or decreasing 
block rates. 

• A program to assist agricultural customers in the development of conservation 
pollution prevention and abatement plans. 

• A program for reuse and/or recycling of wastewater and/or graywater. 

• Any other water conservation practice, method, or technique which the wholesaler 
shows to be appropriate for achieving the stated goal or goals of the water conservation 
plan.  

Beginning May 1, 2005, the wholesale water supplier shall review and update its water 
conservation plan, as appropriate, based on an assessment of previous five-year and ten-year 
targets and any other new or updated information.  A wholesale water supplier shall review and 
update the next revision of its water conservation plan no later than May 1, 2009, and every five 
years after that date to coincide with the Region H Water Planning Group regional water plan 
update. 

6.1.6 Other Water Uses5 

A water conservation plan for any other purpose or use not covered in this subchapter shall 
provide information where applicable about those practices, techniques, and technologies that 
will be used to reduce the consumption of water, prevent or reduce the loss or waste of water, 
maintain or improve the efficiency in the use of water, increase the recycling and reuse of water, 
or prevent the pollution of water.  

                                                 
5 Information in this subsection was obtained from the Texas Administrative Code, specifically TAC Title 30 
Part 1 Chapter 288 Subchapter A Rule 288.6 



Region H Water Planning Group   
2006 Regional Water Plan 

6-10  01/04/06 

6.2 Drought Contingency Plan6  

Drought contingency plans can be required by the TCEQ/TWDB for certain applicants and water 
rights holders.   

• The commission shall by rule require wholesale and retail public water suppliers and 
irrigation districts to develop drought contingency plans consistent with the appropriate 
approved regional water plan to be implemented during periods of water shortages and 
drought. 

• The wholesale and retail public water suppliers and irrigation districts shall provide an 
opportunity for public input during preparation of their drought contingency plans and 
before submission of the plans to the commission. 

Beginning in May 2005, the following are additional requirements in the drought contingency 
plan: 

• Specific, quantified targets for water use reductions to be achieved during periods of 
water shortages and drought.  The entity preparing the plan shall establish the targets.  

• The commission and the board by joint rule shall identify quantified target goals for 
drought contingency plans that wholesale and retail public water suppliers, irrigation 
districts, and other entities may use as guidelines in preparing drought contingency plans.  
Goals established under this subsection are not enforceable requirements. 

The commission and the board jointly shall develop model drought contingency programs for 
different types of water suppliers that suggest best management practices for accomplishing the 
highest practicable levels of water use reductions achievable during periods of water shortages 
and drought for each specific type of water supplier. 

6.2.1 Municipal Uses by Public Water Suppliers7  

Drought contingency plans for retail public water suppliers, where applicable, and for public 
water suppliers, must include the following minimum elements.  

• Preparation of the plan shall include provisions to actively inform the public and 
affirmatively provide opportunity for public input.  Such acts may include, but are not 
limited to, having a public meeting at a time and location convenient to the public and 
providing written notice to the public concerning the proposed plan and meeting.  

• Provisions shall be made for a program of continuing public education and information 
regarding the drought contingency plan.  

                                                 
6 Model drought contingency plans specifically for Region H were developed for each water use category and 
are located at the end of this Chapter. 
7 Information in this subsection was obtained from the Texas Administrative Code, specifically TAC Title 30 
Part 1 Chapter 288 Subchapter A Rule 288.20 
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• The drought contingency plan must document coordination with the regional water 
planning groups for the service area of the retail public water supplier to ensure 
consistency with the appropriate approved regional water plans.  

• The drought contingency plan must include a description of the information to be 
monitored by the water supplier and specific criteria for the initiation and termination of 
drought response stages, accompanied by an explanation of the rationale or basis for such 
triggering criteria.  

• The drought contingency plan must include drought or emergency response stages 
providing for the implementation of measures in response to at least the following 
situations:  

o Reduction in available water supply up to a repeat of the drought of record.  

o Water production or distribution system limitations.  

o Supply source contamination.  

o System outage due to the failure or damage of major water system components 
(e.g., pumps).  

• The drought contingency plan must include specific, quantified targets for water use 
reductions to be achieved during periods of water shortage and drought.  The entity 
preparing the plan shall establish the targets.  The goals established by the entity under 
this subparagraph are not enforceable.  

• The drought contingency plan must include the specific water supply or water demand 
management measures to be implemented during each stage of the plan including, but not 
limited to, the following:  

o Curtailment of nonessential water uses.  

o Utilization of alternative water sources and/or alternative delivery mechanisms 
with the prior approval of the executive director as appropriate (e.g., 
interconnection with another water system, temporary use of a nonmunicipal 
water supply, use of reclaimed water for nonpotable purposes, etc.).  

• The drought contingency plan must include the procedures to be followed for the 
initiation or termination of each drought response stage, including procedures for 
notification of the public.  

• The drought contingency plan must include procedures for granting variances to the plan.  

• The drought contingency plan must include procedures for the enforcement of mandatory 
water use restrictions, including specification of penalties (e.g., fines, water rate 
surcharges, discontinuation of service) for violations of such restrictions.  

Privately owned water utilities shall prepare a drought contingency plan in accordance with this 
section and incorporate such plan into their tariff.  
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Any water supplier that receives all or a portion of its water supply from another water supplier 
shall consult with that supplier and shall include in the drought contingency plan appropriate 
provisions for responding to reductions in that water supply.  A wholesale or retail water supplier 
shall notify the executive director within 5 business days of the implementation of any mandatory 
provisions of the drought contingency plan.  

The retail public water supplier shall review and update, as appropriate, the drought contingency 
plan, at least every 5 years, based on new or updated information, such as the adoption or 
revision of the Region H Regional Water Plan. 
 

6.2.2 Irrigation Uses8  

A drought contingency plan for an irrigation use, where applicable, must include the following 
minimum elements.  Drought contingency plans for irrigation water suppliers must include 
policies and procedures for the equitable and efficient allocation of water on a pro rata basis 
during times of shortage in accordance with Texas Water Code, §11.039.   

• Preparation of the plan shall include provisions to actively inform and to affirmatively 
provide opportunity for users of water from the irrigation system to provide input into the 
preparation of the plan and to remain informed of the plan.  Such acts may include, but 
are not limited to, having a public meeting at a time and location convenient to the water 
users and providing written notice to the water users concerning the proposed plan and 
meeting.  

• The drought contingency plan must document coordination with the regional water 
planning groups to ensure consistency with the appropriate approved regional water 
plans.  

• The drought contingency plan must include water supply criteria and other considerations 
for determining when to initiate or terminate water allocation procedures, accompanied 
by an explanation of the rationale or basis for such triggering criteria.  

• The drought contingency plan must include specific, quantified targets for water use 
reductions to be achieved during periods of water shortage and drought.  The entity 
preparing the plan shall establish the targets.  The goals established by the entity under 
this subparagraph are not enforceable.  

• The drought contingency plan must include methods for determining the allocation of 
irrigation supplies to individual users.  

• The drought contingency plan must include a description of the information to be 
monitored by the water supplier and the procedures to be followed for the initiation or 
termination of water allocation policies.  

                                                 
8 Information in this subsection was obtained from the Texas Administrative Code, specifically TAC Title 30 
Part 1 Chapter 288 Subchapter A Rule 288.21 
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• The drought contingency plan must include procedures for use accounting during the 
implementation of water allocation policies.  

• The drought contingency plan must include policies and procedures, if any, for the 
transfer of water allocations among individual users within the water supply system or to 
users outside the water supply system.  

• The drought contingency plan must include procedures for the enforcement of water 
allocation policies, including specification of penalties for violations of such policies and 
for wasteful or excessive use of water.  

• Wholesale water customers.  Any irrigation water supplier that receives all or a portion of 
its water supply from another water supplier shall consult with that supplier, and shall 
include in the drought contingency plan appropriate provisions for responding to 
reductions in that water supply.  

• Protection of public water supplies.  Any irrigation water supplier that also provides or 
delivers water to a public water supplier(s) shall consult with that public water supplier(s) 
and shall include in the plan, mutually agreeable and appropriate provisions to ensure an 
uninterrupted supply of water necessary for essential uses relating to public health and 
safety.  Nothing in this provision shall be construed as requiring the irrigation water 
supplier to transfer irrigation water supplies to non-irrigation use on a compulsory basis 
or without just compensation.  

Irrigation water users shall review and update, as appropriate, the drought contingency plan at 
least every five years, based on new or updated information such as adoption or revision of the 
Region H Regional Water Plan. 

6.2.3 Wholesale Water Providers9  

A drought contingency plan for a wholesale water provider should include at a minimum the 
following information: 

• Preparation of the plan shall include provisions to actively inform the public, to 
affirmatively provide opportunity for user input in the preparation of the plan, and for 
informing wholesale customers about the plan.  Such acts may include, but are not 
limited to, having a public meeting at a time and location convenient to the public and 
providing written notice to the public concerning the proposed plan and meeting.  

• The drought contingency plan must document coordination with the Region H Regional 
Water Planning Group for the service area of the wholesale water provider to ensure 
consistency with the Region H Regional Water Plan.  

• The drought contingency plan must include a description of the information to be 
monitored by the water supplier and specific criteria for the initiation and termination of 

                                                 
9 Information in this subsection was obtained from the Texas Administrative Code, specifically TAC Title 30 
Part 1 Chapter 288 Subchapter A Rule 288.22 



Region H Water Planning Group   
2006 Regional Water Plan 

6-14  01/04/06 

drought response stages, accompanied by an explanation of the rationale or basis for such 
triggering criteria.  

• The drought contingency plan must include a minimum of three drought or emergency 
response stages providing for the implementation of measures in response to water supply 
conditions during a repeat of the drought-of-record.  

• The drought contingency plan must include the procedures to be followed for the 
initiation or termination of drought response stages, including procedures for notification 
of wholesale customers regarding the initiation or termination of drought response stages.  

• The drought contingency plan must include specific, quantified targets for water use 
reductions to be achieved during periods of water shortage and drought.  The entity 
preparing the plan shall establish the targets. The goals established by the entity under 
this paragraph are not enforceable.  

• The drought contingency plan must include the specific water supply or water demand 
management measures to be implemented during each stage of the plan including, but not 
limited to, the following:  

o Pro rata curtailment of water deliveries to or diversions by wholesale water 
customers as provided in Texas Water Code, §11.039; and  

o Utilization of alternative water sources with the prior approval of the executive 
director as appropriate (e.g., interconnection with another water system, 
temporary use of a non-municipal water supply, use of reclaimed water for non-
potable purposes, etc.).  

• The drought contingency plan must include a provision in every wholesale water contract 
entered into or renewed after adoption of the plan, including contract extensions, that in 
case of a shortage of water resulting from drought, the water to be distributed shall be 
divided in accordance with Texas Water Code, §11.039.  

• The drought contingency plan must include procedures for granting variances to the plan.  

• The drought contingency plan must include procedures for the enforcement of any 
mandatory water use restrictions, including specification of penalties (e.g., liquidated 
damages, water rate surcharges, discontinuation of service) for violations of such 
restrictions.  

The wholesale water provider shall notify the executive director within five business days of the 
implementation of any mandatory provisions of the drought contingency plan.  The wholesale 
water provider shall review and update, as appropriate, the drought contingency plan at least 
every five years, based on new or updated information such as adoption or revision of the Region 
H Regional Water Plan. 
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Model Water Conservation Plan Template 

Municipal Uses
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Model Water Conservation Plan Template – Municipal Uses 
Introduction and Background 

Brief introduction describing WUG, its provided services, and general information.  

1. Purpose  

Purpose is to identify and establish principles, practices, and standards to effectively 
conserve and efficiently use available water supplies and water distribution system 
capacity.   

Possibly provide historical annual average residential water demands and the goals for 
reductions in municipal demand included in the plan. 

2. Location 

General location of WUG and its service area 

3. Customer Data 

Population and Service Area Data 

• Provide CCN certificate (if applicable) from TCEQ and service area map. 

• Provide service area size in square miles. 

• Provide current population of service area. 

• Provide current population served by utility (water, wastewater, etc.). 

• Provide population served by utility for previous five years. 

• Provide projected population for service area for 2010, 2020, 2030, 2040, 
2050. 

• Provide source/method of calculating current and projected populations. 

Active Connections 

• Provide current number of active connections by user type and whether they 
are metered or not-metered (Metered Residential, Not-metered Residential, 
Metered Commercial, Not-metered Commercial, Metered Industrial, Not-
metered Industrial, Metered Public, Not-metered Public, Metered Other, Not-
metered Other). 

• Provide net number of new connections/year for most recent three years by 
user type. 

High Volume Customers 

• Provide annual water use for five highest volume retail and wholesale 
customers indicating if treated or raw water delivery. 
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4. Water Use Data  

Water Accounting Data 

• Provide amount of water use monthly for previous five years in 1,000 gallons 
and indicate whether the water is raw water diverted or treated water 
distributed. 

• Provide source/method of obtaining monthly water use for previous five 
years. 

• Provide amount of water in 1,000 gallons delivered as recorded by user type 
(residential, commercial, industrial, wholesale, other). 

• Provide previous five year records for unaccounted for water use. 

• Provide previous five year records for annual peak-to-average daily use ratio. 

• Provide municipal per capita water use for previous five years. 

• Provide seasonal water use for previous five years (gpd). 

Projected Water Demands 

• Provide total water demand estimates for utility’s planning horizon indicating 
data sources/methods for determining water demand. 

• Discuss conservation measures already implemented, if any, including 
impacts of measures and methods of determination of impacts.   

5. Water Supply System 

Water Supply Sources 

• Provide current water supply sources and amounts available for surface water, 
groundwater, contracts, and other. 

Treatment and Distribution System 

• Provide  daily system capacity of treatment facilities. 

• Provide storage capacity (elevated and ground). 

• Provide description of water system including number of treatment plants, 
wells, storage tanks along with sketch or map of system. 

• Provide estimates of time before additional facilities for supply, storage, and 
pumping will be needed without conservation measures. 

6. Wastewater Utility System 

Wastewater System Data 
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• Provide design capacity of wastewater treatment plant. 

• Provide description of wastewater system in service area including TCEQ 
name, number of treatment plants, operator, owner, receiving stream of 
discharge if applicable. 

• Provide sketch of plant and discharge point locations 

Wastewater Data for Service Area 

• Provide percent of water service area served by wastewater system. 

• Provide monthly volume treated for previous three years. 

• Provide quality information on treatment plant effluent for reuse applications. 

• Determine ratio between treated water pumped and wastewater flow. 

7. Utility Operating Data 

Water and wastewater rates/ rate structure for all classes – provide list of rates 

(Rates should be cost-based so that they do not promote the excessive use of water) 

Other relevant data 

8. Water Conservation Goals  

Goals for municipal utilities established to maintain/reduce consumption measured in: 

• Gallons per capita per day used 

• Unaccounted for water uses 

• Peak day to average day ratio 

• Increase in reuse or recycling of water 

TCEQ/TWDB will assess conservation goals based on whether the following is 
addressed: 

• Identification of a water/wastewater problem 

• Completion of utility profile 

• Selection of goals based on technical potential to save water as in 
utility profile 

• Performance of cost-benefit analysis of strategies 

Complete following (in gpcd) to quantify conservation goals for utility’s service area: 

Estimation for reducing per capita water use: 

 Reduction in unaccounted-for uses 
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 Reduction in indoor water use due to water-conserving plumbing fixtures 
 Reduction in seasonal use 
 Reduction in water use due to public education program 

Planning goal (Specific quantified five and ten year targets for water savings to 
include goals for water loss programs and goals for municipal use, in gallons 
per capita day) 

A schedule for implementing the plan to achieve the applicant’s targets and goals 

Needed reduction in per capita to meet planning goal 

9. Water Conservation Plan Elements – Other Programs/BMPs That Should be Part of the             
Conservation Plan 

Supplier: 

A method for tracking the implementation and effectiveness of the plan 

Metering Program 

• A master meter(s) to measure and account for the amount of water 
diverted from the source of supply 

• A program for universal metering of both customer and public uses of 
water, for meter testing and repair, and for periodic meter 
replacement) 

Measures to Determine and Control Unaccounted for Water 

• Measures to determine and control unaccounted-for uses of water 
(e.g., periodic visual inspections along distribution lines; annual or 
monthly audit of the water system to determine illegal connections, 
abandoned services, etc.) 

Leak Detection and Repair (a program for leak detection, repair, and water loss 
accounting for the water transmission, delivery, and distribution system in 
order to control unaccounted-for uses of water) 

Reservoir System Operating Plan 

Customer: 

Education Programs 

• Media Campaign 

• School Programs 

• Public Exhibitions 
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Water Rate Structure 

Examples of programs/BMPs that could be considered 
Supplier: 

• Plumbing and Landscape Ordinances 

• Toilet Replacement/Rebates 

• Clothes Washer Replacement/Rebates 

• Hot-on-demand Rebate – circulating pumps installed to reduce water waste 
while waiting for the water to get warm 

• Refrigerated Air Conditioning Cash Rebate 

• Rain Barrel Rebate 

• Rainwater Harvesting Program 

• Efficient Irrigation Rebate 

Customer: 

• Reuse and Recycling of Wastewater and Graywater 

10. Regional Water Planning and Coordination 

Being located within Region H, a copy of this plan has been provided to the Region H Regional 
Water Planning Group. 

11. Authority and Adoption 

• Means of implementation and enforcement
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Model Water Conservation Plan Template 

Industrial and Mining Uses
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Model Water Conservation Plan Template – Industrial and Mining Uses 
Introduction and Background 

Brief introduction describing WUG, its provided services, and general information.  

1. Purpose 

Purpose is to identify and establish principles, practices, and standards to effectively 
conserve and efficiently use available water supplies and water distribution system 
capacity.   

Possibly provide historical annual average Industrial or Mining water demands and the 
goals for industrial or mining water demand reduction included in the plan. (The water 
conservation plan 5- and 10-year targets should be discussed in Section 1.4 – Water 
Conservation Plan Goals). 

2. Location 

General location of WUG and its service area 

3. Water Use Data  

Water Accounting Data 

• Description of the use of the water in the production process, including how 
the water is diverted and transported from the source(s) of supply, how the 
water is utilized in the production process, and estimated quantity of water 
consumed in the production process and therefore unavailable for reuse, 
discharge, or other means of disposal. 

Projected Water Demands 

• Provide total water demand estimates for utility’s planning horizon indicating 
data sources/methods for determining water demand. 

• Discuss conservation measures already implemented, if any, including 
impacts of measures and methods of determination of impacts.   

4. Water Conservation Goals  

Planning goal (Specific quantified five and ten year targets for water savings to 
include goals for water loss programs and goals for industrial and mining 
uses). 

A schedule for implementing the plan to achieve the applicant’s targets and goals.  

Needed reduction in gallons per day (gpd) to meet planning goal. 
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5. Water Conservation Plan Elements –Other Programs/BMPs that should be part of the 
conservation plan 

A method for tracking the implementation and effectiveness of the plan 

Metering Program 

• A master meter(s) (accurate to within plus or minus 5 percent) to 
measure and account for the amount of water diverted from the 
supply source  

Measures to Determine and Control Unaccounted for Water 

• Measures to determine and control unaccounted-for uses of water 
(e.g., periodic visual inspections along distribution lines; annual or 
monthly audit of the water system to determine illegal connections, 
abandoned services, etc.) 

Leak Detection and Repair (a program for leak detection, repair, and water loss 
accounting for the water transmission, delivery, and distribution system in order to 
control unaccounted-for uses of water) 

List any application of state-of-the-art equipment and/or process modifications to 
improve water use efficiency 

Examples of programs/BMPs that could be considered in achieving the conservation 
goals: 

• Industrial Water Audit 

• Industrial Water Waste Reduction 

• Industrial Submetering 

• Cooling Towers 

• Cooling Systems (other than cooling towers) 

• Industrial Alternative Sources and Reuse of Process Water 

• Rinsing/Cleaning 

• Water Treatment 

• Boiler and Steam Systems 

• Refrigeration (including chilled water) 

• Once through Cooling 

• Management and Employee Programs 

• Industrial Landscape 

• Industrial Site Specific Conservation 
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6. Regional Water Planning and Coordination 

Beginning May 1, 2005, an industrial or mining water user shall review and update its water 
conservation plan, as appropriate, based on an assessment of previous five-year and ten-year 
targets and any other new or updated information. The industrial or mining water user shall 
review and update the plan with the next revision of this water conservation plan coinciding with 
the Region H regional water planning process. 
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Model Water Conservation Plan Template 
Agricultural Uses 
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Model Water Conservation Plan Template – Agricultural Uses 
Introduction and Background 

Brief introduction describing WUG, its provided services, and general information 

1. Purpose 

Purpose is to identify and establish principles, practices, and standards to effectively 
conserve and efficiently use available water supplies and water distribution system 
capacity.   

Possibly provide historical annual average agricultural water demands and the goals for 
reduction in agricultural water demand included in the plan. 

2. Location and General Information 

General location of WUG and its service area 

System Providing Agricultural Water to More Than One User 

• System Inventory for the Suppliers facilities including water storage, conveyance, 
and delivery structures.  Also discuss the operating practices and rules as well as 
water pricing policy.  Accounting practices for the water should be briefly discussed. 

• User profile including square miles of the service area, the number of customers 
taking delivery of water by the system, the types of crops, the types of irrigation 
systems, the types of drainage systems, and total acreage under irrigation, both 
historical and projected. 

3. Water Use Data  

Water Accounting Data 

Agricultural User Other than Irrigation 

• Description of the use of the water in the production process, including how 
the water diverted and transported from the source(s) of supply, how the 
water is utilized in the production process, and estimated quantity of water 
consumed in the production process and therefore unavailable for reuse, 
discharge, or other means of disposal. 

Individual Irrigation User 

• Description of the irrigation production process, including type of crops to be 
irrigated, monthly irrigation diversions, any seasonal or annual crop rotation, 
and soil types of the land to be irrigated. 

• A description of the irrigation method or delivery system and equipment 
including pumps, flow rates, plans, and/or schematics of the system layout. 
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All Agricultural Users 

Projected Water Demands 

• Provide total water demand estimates for utility’s planning horizon indicating 
data sources/methods for determining water demand 

• Discuss conservation measures already implemented, if any, including 
impacts of measures and methods for determination of impacts.   

4. Water Conservation Goals  

All Agricultural Users 

• Planning goal (Specific, quantified five-year and ten-year targets for water 
savings including, where appropriate, quantitative goals for 
irrigation/agricultural water use efficiency and a pollution abatement and 
prevention plan.  The targets established by a water user under this section are 
not enforceable. 

5. Water Conservation Plan Elements –Other Programs/BMPs That Should be Part of the 
Conservation Plan 

All Agricultural Users 

• A method for tracking the implementation and effectiveness of the plan 
• Metering Program 

o A master meter(s) or other device/method (accurate to within +/- 5 
percent) to measure and account for the amount of water diverted from 
the source of supply. 

• Measures to Determine and Control Unaccounted for Water 

o Measures to determine and control unaccounted-for uses of water (e.g., 
periodic visual inspections along distribution lines and canals; annual or 
monthly audit of the water system to determine illegal connections, 
abandoned services, etc.) 

• Leak Detection and Repair (a program for leak detection, repair, and water loss 
accounting for the water transmission, delivery, and distribution system in order 
to control unaccounted-for uses of water) 

Agricultural User Other than Irrigation 

• List any application of state-of-the-art equipment and/or process modifications to 
improve water use efficiency 
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• Any other water conservation practice, method, or technique which the user 
shows to be appropriate for achieving the stated goal or goals of the water 
conservation plan. 

Individual Irrigation User 

• Water-conserving irrigation equipment and application system or method 
including surge irrigation, low-pressure sprinkler, lining of on-farm irrigation 
ditches, and non-leaking pipe are a few examples of equipment to aid in 
conservation.  List all conservation measures utilized to conserve water. 

• Scheduling the timing and/or measuring the amount of water applied (e.g., soil 
moisture monitoring, etc.) 

• Land improvements for retaining or reducing runoff, and increasing the 
infiltration of rain and irrigation water including, but not limited to, land leveling, 
furrow diking, terracing, and weed control 

• Tailwater recovery and reuse 

• Any other water conservation practice, method, or technique which the user 
shows to be appropriate for achieving the stated goal or goals of the water 
conservation plan. 

System Providing Agricultural Water to more than one User 

• Monitoring and record management program of water deliveries, sales, and loses. 

• A program to assist customers in the development of on-farm water conservation 
and pollution prevention plans and/or measures. 

• Any other water conservation practice, method, or technique which the user 
shows to be appropriate for achieving the stated goal or goals of the water 
conservation plan.  Lining of district irrigation canals and replacement of canals 
with pipelines are a few examples of measures to aid in conservation.   

• The customers of the agricultural water provider should also develop a water 
conservation plan or implement water conservation measures. 

6. Regional Water Planning and Coordination 

System Providing Agricultural Water to more than one User 

• Beginning May 1, 2005, an agricultural water user shall review and update its 
water conservation plan, as appropriate, based on an assessment of previous 
five-year and ten-year targets and any other new or updated information. The 
industrial or mining water user shall review and update the plan with the next 
revision of this water conservation plan coinciding with the regional water 
planning process. 
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7. Adoption of Plan 

Official adoption of the water conservation plan and goals, by ordinance, rule, resolution, 
or tariff, indicating that the plan reflects official policy. 

A review and update of this plan should occur in conjunction with the regional water 
planning groups update of the Region H Water Plan as well as modify the five and ten-year 
targets modified as necessary.
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Model Water Conservation Plan Template 

Wholesale Water Providers
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Model Water Conservation Plan Template – Wholesale Water Providers 
Introduction and Background 

Brief introduction describing WWP, its provided services, and general information. 

1. Purpose 

Purpose is to identify and establish principles, practices, and standards to effectively 
conserve and efficiently use available water supplies and water distribution system 
capacity.   

Possibly provide historical annual average residential water demands and the goals for 
reduction in water demands included in the plan. 

2. Location 

General location of WWP and its service area 

3. Customer Data 

Population and Service Area Data 

• Provide CCN certificate from TCEQ and service area map 

• Provide service area size in square miles 

• Provide current population of service area 

• Provide current population served by utility (water, wastewater, etc.) 

• Provide population served by utility for previous five years 

• Provide projected population for service area for 2010, 2020, 2030, 2040, 
2050 

• Provide source/method of calculating current and projected populations 

Active Connections 

• Provide current number of active connections by user type and whether they 
are metered or not-metered (Metered Residential, Not-metered Residential, 
Metered Commercial, Not-metered Commercial, Metered Industrial, Not-
metered Industrial, Metered Public, Not-metered Public, Metered Other, Not-
metered Other) 

• Provide net number of new connections/year for most recent three years by 
user type 

High Volume Customers 

• Provide annual water use for five highest volume retail and wholesale 
customers indicating if treated or raw water delivery 



Region H Water Planning Group   
2006 Regional Water Plan 

6-32  01/04/06 

4. Water Use Data  

Water Accounting Data 

• Provide amount of water use monthly for previous five years in 1,000 gallons 
and indicate whether the water is raw water diverted or treated water 
distributed 

• Provide source/method of obtaining monthly water use for previous five years 

• Provide amount of water in 1,000 gallons delivered as recorded by user type 
(residential, commercial, industrial, wholesale, other) 

• Provide previous five year records for unaccounted for water use 

• Provide previous five year records for annual peak-to-average daily use ratio 

• Provide municipal per capita water use for previous five years 

• Provide seasonal water use for previous five years (gpd) 

Projected Water Demands 

• Provide total water demand estimates for utility’s planning horizon indicating 
data sources/methods for determining water demand 

• Discuss conservation measures already implemented, if any, including 
impacts of measures and methods of determination of impacts.   

5. Water Supply System 

Water Supply Sources 

• Provide current water supply sources and amounts available for surface water, 
groundwater, contracts, and other 

Treatment and Distribution System 

• Provide design daily system capacity 

• Provide storage capacity (elevated and ground) 

• Provide description of water system including number of treatment plants, 
wells, storage tanks along with sketch of system 

• Provide estimates of time before additional facilities for supply, storage, and 
pumping will be needed without conservation measures. 
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6. Wastewater Utility System 

Wastewater System Data 

• Provide design capacity of wastewater treatment plant 

• Provide description of wastewater system in service area including TCEQ 
name, number of treatment plants, operator, owner, receiving stream of 
discharge if applicable. 

• Provide sketch of plant and discharge point locations 

Wastewater Data for Service Area 

• Provide percent of water service area served by wastewater system 

• Provide monthly volume treated for previous three years 

• Provide quality information on treatment plant effluent for reuse applications 

• Determine ratio between treated water pumped and wastewater flow 

7. Utility Operating Data 

Water and wastewater rates/ rate structure for all classes – provide list of rates 
(Rates should be cost-based so that they do not promote the excessive use of water) 
Other relevant data 

8. Water Conservation Goals  

Goals for WWPs established to maintain/reduce consumption measured in 

• Gallons per capita per day used 

• Unaccounted for water uses 

• Peak day to average day ratio 

• Increase in reuse or recycling of water 

TCEQ/TWDB will assess conservation goals based on whether the following is 
addressed: 

• Identification of a water/wastewater problem 

• Completion of utility profile 

• Selection of goals based on technical potential to save water as in utility 
profile 

• Performance of cost-benefit analysis of strategies 
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Complete following (in gpcd) to quantify conservation goals for WWP’s service area: 

• Estimation for reducing per capita water use: 

o Reduction in unaccounted-for uses 

o Reduction in indoor water use due to water-conserving plumbing 
fixtures 

o Reduction in seasonal use 

o Reduction in water use due to public education program 

• Planning goal (Specific quantified five and ten year targets for water savings 
to include goals for water loss programs and goals for municipal use, in 
gallons per capita day) 

• A schedule for implementing the plan to achieve the applicant’s targets and 
goals  

• Needed reduction in per capita to meet planning goal 

9. Water Conservation Plan Elements – Other Programs/BMPs That Should be Part of the 
Conservation Plan 

Supplier: 

• A method for tracking the implementation and effectiveness of the plan 

• Metering Program 

o A master meter(s) to measure and account for the amount of water 
diverted from the source of supply 

• Measures to Determine and Control Unaccounted for Water 

o Measures to determine and control unaccounted-for uses of water 
(e.g., periodic visual inspections along distribution lines; annual or 
monthly audit of the water system to determine illegal connections, 
abandoned services, etc.) 

• Leak Detection and Repair (a program for leak detection, repair, and water 
loss accounting for the water storage, delivery, and distribution system in 
order to control unaccounted-for uses of water) 

• Reservoir System Operating Plan 

o Water Rate Structure (should be conservation oriented) 
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• Program to assist agricultural customers in the development of conservation 
pollution prevention and abatement plans. 

• Program for Reuse and Recycling of Wastewater and Greywater (if not 
feasible explain why) 

• Any other conservation measure which the WWP shows to be appropriate for 
achieving the stated goal or goals of the water conservation plan. 

10. Regional Water Planning and Coordination 

11. Authority and Adoption 

Means of implementation and enforcement 
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Model Drought Contingency Plan Template 

Utility / Water Supplier
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Model Drought Contingency Plan Template (Utility / Water Supplier) 
Brief Introduction and Background 

Include information such as  

• Name of Utility 
• Address, City, Zip Code 
• CCN# 
• PWS #s 

Section 1 Declaration of Policy, Purpose, and Intent 

In cases of extreme drought, periods of abnormally high usage, system contamination, or 
extended reduction in ability to supply water due to equipment failure, temporary restrictions 
may be instituted to limit nonessential water usage.  The purpose of the Drought Contingency 
Plan (Plan) is to encourage customer conservation in order to maintain supply, storage, or 
pressure or to comply with the requirements of a court, government agency or other authority. 

Water uses regulated or prohibited under this Drought Contingency Plan are considered to be 
non-essential and continuation of such uses during times of water shortage or other emergency 
water supply condition are deemed to constitute a waste of water which subjects the offender(s) 
to penalties as defined in Section 6 of this plan. 

(Please note: Water restriction is not a legitimate alternative if a water system does not meet the 
Texas Commission on Environmental Quality (TCEQ) capacity requirements under normal 
conditions or if the utility fails to take all immediate and necessary steps to replace or repair 
malfunctioning equipment.) 

Section 2 Public Involvement 

Opportunity for the public to provide input into the preparation of the Plan was provided by 
the _____________ (name of utility/water supplier) by means of __________________ 
(describe methods used to inform the public about the preparation of the plan and provide 
opportunities for input; see below for examples) 

• Scheduling and providing public notice of a public meeting to accept input on the 
Plan 

The meeting took place at: 
Date: ________________ 
Time: _____________ 
Location: __________________________ 

• Mailed survey with summary of results (attach survey and results) 

• Bill insert inviting comment (attach bill insert) 

• Other method 
___________________________________________________________ 
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Section 3 Public Education 

______________________________ (name of utility/name of supplier) will periodically provide 
the public with information about the Plan, including information about the conditions under 
which each stage of the Plan is to be initiated or terminated and the drought response measures to 
be implemented in each stage.   

Drought plan information will be provided by: 
(Check at least one of the following) 

 Public meeting      

 Press releases  

 Utility bill inserts       

 Other _________________________________________ 

Section 4 Coordination with Regional Water Planning Groups 

The service area of the ______________________________ (name of your utility/water 
supplier) is located within Region H.     ____________________________ (name of your 
utility/water supplier) has mailed a copy of this Plan to the Region H Regional Water Planning 
Group. 

Section 5 Notice Requirements 

Written notice will be provided to each customer prior to implementation or termination of 
each stage of the water restriction program.  Mailed notice must be given to each customer 72 
hours prior to the start of water restriction.  If notice is hand delivered, the utility cannot enforce 
the provisions of the plan for 24 hours after notice is provided.  The written notice to customers 
will contain the following information: 

the date restrictions will begin, 

the circumstances that triggered the restrictions, 

the stages of response and explanation of the restrictions to be implemented, and, 

an explanation of the consequences for violations. 

The utility must notify the TCEQ by telephone at (512) 239-4691, or electronic mail at  
watermon@tceq.state.tx.us prior to implementing Stage III and must notify in writing the 
Public Drinking Water Section at MC - 155, P.O. Box 13087, Austin, Texas 78711-3087 
within five (5) working days of implementation including a copy of the utility's restriction 
notice.  The utility must file a status report of its restriction program with the TCEQ at the 
initiation and termination of mandatory water use restrictions (i.e., Stages III and IV). 
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Section 6 Violations 

First violation - The customer will be notified by written notice of their specific violation. 

Subsequent violations: 

After written notice, the utility may install a flow restricting device in the line to limit the 
amount of water which will pass through the meter in a 24-hour period.  The 
utility may charge the customer for the actual cost of installing and removing the 
flow restricting device, not to exceed $50.00. 

After written notice, the utility may discontinue service at the meter for a period of seven 
(7) days, or until the end of the calendar month, whichever is LESS.  The normal 
reconnect fee of the utility will apply for restoration of service. 

Section 7 Exemptions or Variances 

The utility may grant any customer an exemption or variance from the drought contingency plan 
for good cause upon written request.  A customer who is refused an exemption or variance may 
appeal such action of the utility in writing to the Texas Commission on Environmental Quality.  
The utility will treat all customers equally concerning exemptions and variances, and shall not 
discriminate in granting exemptions and variances.  No exemption or variance shall be 
retroactive or otherwise justify any violation of this Plan occurring prior to the issuance of the 
variance. 

Section 8 Response Stages 

Unless there is an immediate and extreme reduction in water production, or other absolute 
necessity to declare an emergency or severe condition, the utility will initially declare Stage I 
restrictions.  If, after a reasonable period of time, demand is not reduced enough to alleviate 
outages,  reduce the risk of outages, or comply with restrictions required by a court, government 
agency or other authority, Stage II may be implemented with Stage III to follow if necessary. 
 
STAGE I - CUSTOMER AWARENESS 

Stage I will begin: 

Every April 1st, the utility will mail a public announcement to its customers.  
No notice to TCEQ required. 

Stage I will end: 

Every September 30th, the utility will mail a public announcement to it’s 
customers.  No notice to TCEQ required. 

Utility Measures: 

This announcement will be designed to increase customer awareness of water 
conservation and encourage the most efficient use of water.  A copy of the current public 
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announcement on water conservation awareness shall be kept on file available for 
inspection by the TCEQ. 

Voluntary Water Use Restrictions: 

Water customers are requested to voluntarily limit the use of water for nonessential 
purposes and to practice water conservation. 

STAGE II  - VOLUNTARY WATER CONSERVATION:  

Target:  Achieve a ______ percent reduction in __________ (example: total water 
use, daily water demand, etc.)  

The water utility will implement Stage II when any one of the selected triggers is 
reached: 

Supply-Based Triggers: (check at least one and fill in the appropriate value) 

 Well level reaches __________ ft. mean sea level (m.s.l.) 

 Overnight recovery rate reaches __________ ft. 

 Reservoir elevation reaches __________ ft. (m.s.l.) 

 Stream flow reaches __________ cfs at USGS gage # _________ 

 Wholesale supplier’s drought Stage II 
 _____________________________________ 

 Annual water use equals _______ % of well permit/Water Right/purchased water 
contract amount 

 Other __________________________________________ 

Demand- or Capacity-Based Triggers: (check at least one and fill in the appropriate 
value) 

 
 Drinking water treatment as % of capacity __________ % 

 Total daily demand as % of pumping capacity __________ % 

 Total daily demand as % of storage capacity __________ % 

 Pump hours per day __________ hrs. 

 Production or distribution limitations 

 Other __________________________________________ 

Upon initiation and termination of Stage II, the utility will mail a public 
announcement to its customers.  No notice to TCEQ required. 



 Chapter 6 – Water Conservation and  
 Drought Management Plans 

01/04/06  6-41 

   Requirements for Termination:  

Stage II of the Plan may end when all of the conditions listed as triggering events have 
ceased to exist for a period of three (3) consecutive days.  Upon termination of Stage II, 
Stage I becomes operative. 
Utility Measures: 

Visually inspect lines and repair leaks on a daily basis.  Monthly review of customer use 
records and follow-up on any that have unusually high usage. 

Describe additional measures, if any, to be implemented directly by the utility to manage 
limited water supplies and/or reduce water demand.  Examples include: reduced or 
discontinued flushing of water mains, activation and use of an alternative supply 
source(s); use of reclaimed water for non-potable purposes. 

The second water source for ______________________________ (name of utility) is: 
 (check one) 

 Other well 
 Inter-connection with other system 
 Purchased water 
 Other  

_____________________________________________________________ 

Voluntary Water Use Restrictions: 

Restricted Hours:  Outside watering is allowed daily, but only during periods specifically 
described in the customer notice; between 10:00 p.m. and 5:00 a.m. for example; 
 

Restricted Days/Hours:   Water customers are requested to voluntarily limit the irrigation of 
landscaped areas with hose-end sprinklers or automatic irrigation systems.  Customers are 
requested to limit outdoor water use to Mondays for water customers with a street address 
ending with the numbers 1, 2, or 3, Wednesdays for water customers with a street 
address ending with the numbers 4, 5, or 6, and Fridays for water customers with a 
street address ending with the numbers 7, 8, 9, or 0.  Irrigation of landscaped areas is 
further limited to the hours of 12:00 midnight until 10:00 a.m. and between 8:00 p.m. and 
12:00 midnight on designated watering days.  However, irrigation of landscaped areas is 
permitted at anytime if it is by means of a hand-held hose, a faucet-filled bucket or watering 
can of five (5) gallons or less, or drip irrigation system; or 
Other uses that waste water such as water running down the gutter. 

STAGE III - MANDATORY WATER USE RESTRICTIONS:   

Target:   Achieve a ______ percent reduction in __________ (example: total water use, 
daily water demand, etc.)  

The water utility will implement Stage III when any one of the selected triggers is reached: 

Supply-Based Triggers: (check at least one and fill in the appropriate value) 
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 Well level reaches __________ ft. (m.s.l.) 

 Overnight recovery rate reaches __________ ft. 

 Reservoir elevation reaches __________ ft. (m.s.l.) 

 Stream flow reaches __________ cfs at USGS gage # _________ 

 Wholesale supplier’s drought Stage III 

 _____________________________________ 

 Annual water use equals _______ % of well permit/Water Right/purchased water 
contract amount 

 Other __________________________________________ 

Demand- or Capacity-Based Triggers: (check at least one and fill in the appropriate value) 

 Drinking water treatment as % of capacity __________ % 

 Total daily demand as % of pumping capacity __________ % 

 Total daily demand as % of storage capacity __________ % 

 Pump hours per day __________ hrs. 

 Production or distribution limitations 

 Other __________________________________________ 

Upon initiation and termination of Stage III, the utility will mail a public 
announcement to its customers.  Notice to TCEQ required. 

Requirements for Termination: 

 Stage III of the Plan may end when all of the conditions listed as triggering events have 
ceased to exist for a period of three (3) consecutive days.  Upon termination of Stage III, 
Stage II becomes operative. 

Utility Measures: 

Visually inspect lines and repair leaks on a regular basis.  Flushing is prohibited except 
for dead end mains.   

Describe additional measures, if any, to be implemented directly by the utility to manage 
limited water supplies and/or reduce water demand.  Examples include: activation and 
use of an alternative supply source(s); use of reclaimed water for non-potable purposes; 
offering low-flow fixtures and water restrictors. 
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Mandatory Water Use Restrictions: 

The following water use restrictions shall apply to all customers. 

1. Irrigation of landscaped areas with hose-end sprinklers or automatic irrigation 
systems shall be limited to Mondays for water customers with a street 
address ending with the numbers 1, 2, or 3, Wednesdays for water customers 
with a street address ending with the numbers 4, 5, or 6, and Fridays for 
water customers with a street address ending with the numbers 7, 8, 9, or 0.  
Irrigation of landscaped areas is further limited to the hours of 12:00 midnight 
until 10:00 a.m. and between 8:00 p.m. and 12:00 midnight on designated 
watering days.  However, irrigation of landscaped areas is permitted at anytime if 
it is by means of a hand-held hose, a faucet-filled bucket or watering can of five 
(5) gallons or less, or drip irrigation system. 

2. Use of water to wash any motor vehicle, motorbike, boat, trailer, airplane or other 
vehicle is prohibited except on designated watering days between the hours of 
12:00 midnight and 10:00 a.m. and between 8:00 p.m. and 12:00 midnight.  Such 
washing, when allowed, shall be done with a hand-held bucket or a hand-held 
hose equipped with a positive shutoff nozzle for quick rinses.  Vehicle washing 
may be done at any time on the immediate premises of a commercial car wash or 
commercial service station.  Further, such washing may be exempted from these 
regulations if the health, safety, and welfare of the public are contingent upon 
frequent vehicle cleansing, such as garbage trucks and vehicles used to transport 
food and perishables. 

3. Use of water to fill, refill, or add to any indoor or outdoor swimming pools, 
wading pools, or “jacuzzi” type pool is prohibited except on designated watering 
days between the hours of 12:00 midnight and 10:00 a.m. and between 8:00 p.m. 
and 12:00 midnight. 

4. Operation of any ornamental fountain or pond for aesthetic or scenic purposes is 
prohibited except where necessary to support aquatic life or where such fountains 
or ponds are equipped with a recirculation system. 

 
7. Use of water from hydrants or flush valves shall be limited to maintaining public 

health, safety, and welfare. 

6. Use of water for the irrigation of golf courses, parks, and green belt area is 
prohibited except by hand-held hose and only on designated watering days 
between the hours 12:00 midnight and 10:00 a.m. and between 8:00 p.m. and 
12:00 midnight. 

7. The following uses of water are defined as nonessential and are prohibited: 

a. wash down of any sidewalks, walkways, driveways, parking lots, 
tennis courts, or other hard-surfaced areas; 
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b. use of water to wash down buildings or structures for purposes 
other than immediate fire protection; 

c. use of potable water for dust control; 

d. flushing gutters or permitting water to run or accumulate in any 
gutter or street;  

e. failure to repair a controllable leak(s) within a reasonable period 
after having been given notice directing the repair of such leak(s); 
and 

f. any waste of water. 

STAGE IV - CRITICAL WATER USE RESTRICTIONS:  

Target:  Achieve a ______ percent reduction in __________ (example: total water 
use, daily water demand, etc.)  

The water utility will implement Stage IV when any one of the selected triggers is 
reached: 

Supply-Based Triggers: (check at least one and fill in the appropriate value) 

 Well level reaches __________ ft. (m.s.l.) 

 Overnight recovery rate reaches __________ ft. 

 Reservoir elevation reaches __________ ft. (m.s.l.) 

 Stream flow reaches __________ cfs at USGS gage # _________ 

 Wholesale supplier’s drought Stage IV 
_______________________________________ 

 Annual water use equals _______ % of well permit/Water Right/purchased water 
contract amount 

 Supply contamination 

 Other __________________________________________ 

Demand- or Capacity-Based Triggers: (check at least one and fill in the appropriate 
value) 

 Drinking water treatment as % of capacity __________ % 

 Total daily demand as % of pumping capacity __________ % 

 Total daily demand as % of storage capacity __________ % 

 Pump hours per day __________ hrs. 

 Production or distribution limitations 

 System outage 

 Other __________________________________________ 
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Upon initiation and termination of Stage IV, the utility will mail a public  
announcement to its customers.  Notice to TCEQ required. 

Requirements for Termination: 

Stage IV of the Plan may be rescinded when all of the conditions listed as triggering 
events have ceased to exist for a period of three (3) consecutive days.  Upon termination 
of Stage IV, Stage III becomes operative. 

Operational Measures: 

The utility shall visually inspect lines and repair leaks on a daily basis.  Flushing is 
prohibited except for dead end mains and only between the hours of 9:00 p.m. and 3:00 
a.m.  Emergency interconnects or alternative supply arrangements shall be initiated.  All 
meters shall be read as often as necessary to insure compliance with this program for the 
benefit of all the customers.  Describe additional measures, if any, to be implemented 
directly to manage limited water supplies and/or reduce water demand.  

Mandatory Water Use Restrictions: (all outdoor use of water is prohibited) 

1. Irrigation of landscaped areas is absolutely prohibited. 

2. Use of water to wash any motor vehicle, motorbike, boat, trailer, airplane or other 
vehicle is absolutely prohibited. 

SYSTEM OUTAGE or SUPPLY CONTAMINATION 

Notify TCEQ Regional Office immediately. 
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EXAMPLE RESOLUTION FOR ADOPTION OF A  
DROUGHT CONTINGENCY PLAN 

 
RESOLUTION NO. __________ 

 
A RESOLUTION OF THE BOARD OF DIRECTORS OF THE 
___________________ (name of water supplier) ADOPTING A 
DROUGHT CONTINGENCY PLAN.  

 
WHEREAS, the Board recognizes that the amount of water available to the ____________ 
(name of water supplier) and its water utility customers are limited and subject to depletion 
during periods of extended drought; 
 
WHEREAS, the Board recognizes that natural limitations due to drought conditions and other 
acts of God cannot guarantee an uninterrupted water supply for all purposes; 
 
WHEREAS, Section 11.1272 of the Texas Water Code and applicable rules of the Texas 
Commission on Environmental Quality require all public water supply systems in Texas to 
prepare a drought contingency plan; and 
 
WHEREAS, as authorized under law, and in the best interests of the customers of the 
_________________ (name of water supply system), the Board deems it expedient and necessary 
to establish certain rules and policies for the orderly and efficient management of limited water 
supplies during drought and other water supply emergencies; 
 
NOW THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF THE 
_________________ (name of water supplier): 
 

SECTION 1. That the Drought Contingency Plan attached hereto as Exhibit “A” and 
made part hereof for all purposes be, and the same is hereby, adopted as the official policy of the 
________________ (name of water supplier). 
 

SECTION 2. That the _______________ (e.g., general manager) is hereby directed to 
implement, administer, and enforce the Drought Contingency Plan. 
 

SECTION 3. That this resolution shall take effect immediately upon its passage. 
 
 
DULY PASSED BY THE BOARD OF DIRECTORS OF THE _______________, ON THIS __ 
day of ______________, 20__. 

 
________________________ 

President, Board of Directors 
 
ATTESTED TO:  
 
________________________ 

Secretary, Board of Directors 
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Model Drought Contingency Plan Template (Irrigation Uses) 

DROUGHT CONTINGENCY PLAN 
FOR 

(Name of irrigation district) 
(Date) 

 
Section 1: Declaration of Policy, Purpose, and Intent 
The Board of Directors of the ___________________ (name of irrigation district) deems it to 
be in the interest of the District to adopt Rules and Regulations governing the equitable and 
efficient allocation of limited water supplies during times of shortage. These Rules and 
Regulations constitute the District’s drought contingency plan required under Section 
11.1272, Texas Water Code, Vernon’s Texas Codes Annotated, and associated administrative 
rules of the Texas Commission on Environmental Quality (Title 30, Texas Administrative 
Code, Chapter 288). 

Section 2: User Involvement 
Opportunity for users of water from the _________________ (name of irrigation district) 
was provided by means of ________________ (describe methods used to inform water users 
about the preparation of the plan and opportunities for input; for example, scheduling and 
providing notice of a public meeting to accept user input on the plan). 

Section 3: User Education 
The _____________ (name of irrigation district) will periodically provide water users with 
information about the Plan, including information about the conditions under which water 
allocation is to be initiated or terminated and the district’s policies and procedures for water 
allocation. This information will be provided by means of ______________ (e.g. describe 
methods to be used to provide water users with information about the Plan; for example, by 
providing copies of the Plan and by posting water allocation rules and regulations on the 
district’s public bulletin board). 

Section 4: Authorization 
The ______________ (e.g., general manager) is hereby authorized and directed to implement 
the applicable provision of the Plan upon determination by the Board that such 
implementation is necessary to ensure the equitable and efficient allocation of limited water 
supplies during times of shortage. 
Section 5: Application 

The provisions for the Plan shall apply to all persons utilizing water provided by the 
_______________ (name of irrigation district). The term “person” as used in the Plan 
includes individuals, corporations, partnerships, associations, and all other legal entities. 

Section 6: Initiation of Water Allocation 
The __________ (designated official) shall monitor water supply conditions on a  _________ 
(e.g. weekly, monthly) basis and shall make recommendations to the Board regarding 
irrigation of water allocation. Upon approval of the Board, water allocation will become 
effective when _________________ (describe the criteria and the basis for the criteria): 
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Below are examples of the types of triggering criteria that might be used; singly or in 
combination, in an irrigation district’s drought contingency plan: 

Example 1: Water in storage in the ___________ (name of reservoir) is equal to or less 
than _____________ (acre-feet and/or percentage of storage capacity). 

Example 2: Combined storage in the _________________ (name or reservoirs) reservoir 
system is equal to or less than _____________ (acre-feet and/or percentage of storage 
capacity). 

Example 3: Flows as measured by the U.S. Geological Survey gage on the 
______________ (name of reservoir) near ______________, Texas reaches ____ cubic 
feet per second (cfs). 

Example 4: The storage balance in the district’s irrigation water rights account reaches 
______ acre-feet. 

Example 5: The storage balance in the district’s irrigation water rights account reaches 
an amount equivalent to _______ (number) irrigations for each flat rate acre in which 
all flat rate assessments are paid and current. 

Example 6: The ____________ (name of entity supplying water to the irrigation district) 
notifies the district that water deliveries will be limited to ____________ acre-feet per 
year (i.e. a level below that required for unrestricted irrigation). 

Section 7: Termination of Water Allocation 
The district’s water allocation policies will remain in effect until the conditions defined in 
Section IV of the Plan no longer exist and the Board deems that the need to allocate water no 
longer exists. 

Section 8: Notice 
Notice of the initiation of water allocation will be given by notice posted on the District’s 
public bulletin board and by mail to each ________ (e.g. landowner, holders of active 
irrigation accounts, etc.). 

Section 9: Water Allocation 
(a) In identifying specific, quantified targets for water allocation to be achieved during 
periods of water shortages and drought, each irrigation user shall be allocated _____ 
irrigations or ________ acre-feet of water each flat rate acre on which all taxes, fees, and 
charges have been paid. The water allotment in each irrigation account will be expressed in 
acre-feet of water. 

Include explanation of water allocation procedure. For example, in the Lower Rio 
Grande Valley, an “irrigation” is typically considered to be equivalent to eight (8) 
inches of water per irrigation acre; consisting of six (6) inches of water per acre applied 
plus two (2) inches of water lost in transporting the water from the river to the land. 
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Thus, three irrigations would be equal to 24 inches of water per acre or an allocation of 
2.0 acre-feet of water measured at the diversion from the river. 

(b) As additional water supplies become available to the District in an amount reasonably 
sufficient for allocation to the District’s irrigation users, the additional water made available 
to the District will be equally distributed, on a pro rata basis, to those irrigation users having 
________________. 

Example 1: An account balance of less than ______ irrigations for each flat rate acre 
(i.e. ____ acre-feet_. 

Example 2: An account balance of less than _____ acre-feet of water for each flat rate 
acre. 

Example 3: An account balance of less than _____ acre-feet of water. 
(c) The amount of water charged against a user’s water allocation will be ____ (e.g. eight 
inches) per irrigation, or one allocation unit, unless water deliveries to the land are metered. 
Metered water deliveries will be charges based on actual measured use. In order to maintain 
parity in charging use against a water allocation between non-metered and metered 
deliveries, a loss factor of ____ percent of the water delivered in a metered situation will be 
added to the measured use and will be charged against the users water allocation. Any 
metered use, with the loss factor applied, that is less than eight (8) inches per acre shall be 
credited back to the allocation unit and will be available to the user. It shall be a violation of 
the Rules and Regulations for a water user to use water in excess of the amount of water 
contained in the users irrigation account. (d) Acreage in an irrigation account that has not 
been irrigated for any reason within the last two (2) consecutive years will be considered 
inactive and will not be allocated water. Any landowner whose land has not been irrigated 
within the last two (2) consecutive years, may, upon application to the District expressing 
intent to irrigate the land, receive future allocations. However, irrigation water allocated shall 
be applied only upon the acreage to which it was allocated and such water allotment cannot 
be transferred until there have been two consecutive years of use. 

Section 10: Transfers of Allotments 
(a) A water allocation in an active irrigation account may be transferred within the 

boundaries of the District from one irrigation account to another. The transfer of 
water can only be made by the landowner’s agent who is authorized in writing to 
act on behalf of the landowner in the transfer of all or part of the water allocation 
from the described land of the landowner covered by the irrigation account. 

(b) A water allocation may not be transferred to land owned by a landowner outside the 
District boundaries. Or A water allocation may be transferred to land outside the 
District’s boundaries by paying the current water charge as if the water was actually 
delivered by the District to the land covered by an irrigation account. The amount 
of water allowed to be transferred shall be stated in terms of acre-feet and deducted 
from the landowner’s current allocation balance in the irrigation account. Transfers 
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of water outside the District shall not affect the allocation of water under Section 
VII of these Rules and Regulations. 

(c) Water from outside the District may not be transferred by a landowner for use 
within the District. Or Water from outside the District may be transferred by a 
landowner for use within the District. The District will divert and deliver the water 
on the same basis as District water is delivered, except that a ___ percent 
conveyance loss will be charged against the amount of water transferred for use in 
the District as the water is delivered. 

Section 11: Penalties 
Any person who willfully opens, closes, changes or interferes with any headgate or uses 
water in violation of these Rules and Regulations, shall be considered in violation of Section 
11.0083, Texas Water Code, Vernon’s Texas Codes Annotated, which provides for 
punishment by fine of not less than $10.00 nor more than $200.00 or by confinement in the 
county jail for not more than thirty (30) days, or both, for each violation, and these penalties 
provided by the laws of the State and may by enforced by complaints filed in the appropriate 
court jurisdiction in ______ County, all in accordance with Section 11.083; and in addition, 
the District may pursue a civil remedy in the way of damages and/or injunction against the 
violation of any of the foregoing Rules and Regulations. 

Section 12: Severability 
It is hereby declared to be the intention of the Board of Directors of the _____________ 
(name of irrigation district) that the sections, paragraphs, sentences, clauses, and phrases of 
this Plan shall be declared unconstitutional by the valid judgment or decree of any court of 
competent jurisdiction, such unconstitutionality shall not affect any of the remaining phrases, 
clauses, sentences, paragraphs, and sections of this Plan, since the same would not have been 
enacted by the Board without the incorporation into this Plan of any such unconstitutional 
phrase, clause, sentence, paragraph, or section. 

Section 13: Authority 
The foregoing rules and regulations are adopted pursuant to and in accordance with Sections 
11.039, 11.083, 11.1272; Section 49.004; and Section 58.127-130 of the Texas Water Code, 
Vernon’s Texas Codes Annotated. 

Section 14: Effective Date of Plan 
The effective date of this Rule shall be five (5) days following the date of Publication hereof 
and ignorance of the Rules and Regulations is not a defense for a prosecution for 
enforcement of the violation of the Rules and Regulations. 
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EXAMPLE RESOLUTION FOR ADOPTION OF A 
DROUGHT CONTINGENCY PLAN 
RESOLUTION NO. __________ 

A RESOLUTION OF THE BOARD OF DIRECTORS OF THE 
___________________ (Name of water supplier) ADOPTING A DROUGHT CONTINGENCY 
PLAN. WHEREAS, the Board recognizes that the amount of water available to the ____________ 
(name of water supplier) and its water utility customers is limited and subject to depletion during 
periods of extended drought; WHEREAS, the Board recognizes that natural limitations due to 
drought conditions and other acts of God cannot guarantee an uninterrupted water supply for all 
purposes; WHEREAS, Section 11.1272 of the Texas Water Code and applicable rules of the Texas 
Commission on Environmental Quality require all public water supply systems in Texas to prepare a 
drought contingency plan; And WHEREAS, as authorized under law, and in the best interests of the 
customers of the _________________(name of water supply system), the Board deems it expedient 
and necessary to establish certain rules and policies for the orderly and efficient management of 
limited water supplies during drought and other water supply emergencies; 

NOW THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF THE 
_________________ (name of water supplier): 

SECTION 1. That the Drought Contingency Plan attached hereto as Exhibit AA@ and made part 
hereof for all purposes be, and the same is hereby, adopted as the official policy of the 
_______________ (name of water supplier).  

SECTION 2. That the _______________ (e.g., general manager) is hereby directed to implement, 
administer, and enforce the Drought Contingency Plan.  

SECTION 3. That this resolution shall take effect immediately upon its passage. 

DULY PASSED BY THE BOARD OF DIRECTORS OF THE _______________, ON THIS __ day 
of ______________, 20__. 

_______________________ 
President, Board of Directors 
ATTESTED TO: 
________________________ 
Secretary, Board of Directors 
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Model Drought Contingency Plan Template (Wholesale Public Water Suppliers) 

DROUGHT CONTINGENCY PLAN 
FOR THE 

(Name of wholesale water supplier) 
(Date) 

Section 1: Declaration of Policy, Purpose, and Intent 
In order to conserve the available water supply and/or to protect the integrity of water supply 
facilities, with particular regard for domestic water use, sanitation, and fire protection, and to 
protect and preserve public health, welfare, and safety and minimize the adverse impacts of 
water supply shortage or other water supply emergency conditions, the 
___________________ (name of water supplier) adopts the following Drought Contingency 
Plan (the Plan). 

Section 2: Public Involvement 
Opportunity for the public and wholesale water customers to provide input into the preparation of 
the Plan was provided by _____________ (name of water supplier) by means of 
______________ (describe methods used to inform the public and wholesale customers about the 
preparation of the plan and opportunities for input; for example, scheduling and proving public 
notice of a public meeting to accept input on the Plan). 

Section 3: Wholesale Water Customer Education 
The ____________ (name of water supplier) will periodically provide wholesale water customers 
with information about the Plan, including information about the conditions under which each 
stage of the Plan is to be initiated or terminated and the drought response measures to be 
implemented in each stage. This information will be provided by means of __________________ 
(e.g., describe methods to be used to provide customers with information about the Plan; for 
example, providing a copy of the Plan or periodically including information about the Plan with 
invoices for water sales). 

Section 4: Coordination with Regional Water Planning Groups 
The water service area of the ______________ (name of water supplier) is located within the 
_______________ (name of regional water planning area or areas) and the _____________ 
(name of water supplier) has provided a copy of the Plan to the ____________ (name of regional 
water planning group or groups). 

Section 5: Authorization 
The ___________________ (designated official; for example, the general manager or executive 
director), or his/her designee, is hereby authorized and directed to implement the applicable 
provisions of this Plan upon determination that such implementation is necessary to protect 
public health, safety, and welfare. The _______________, or his/her designee, shall have the 
authority to initiate or terminate drought or other water supply emergency response measures as 
described in this Plan. 
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Section 6: Application 
The provisions of this Plan shall apply to all customers utilizing water provided by the 
__________________ (name of supplier). The terms “person” and “customer” as used in the plan 
include individuals, corporations, partnerships, associations, and all other legal entities. 

Section 7: Triggering Criteria for Initiation and Termination of Drought Response Stages 
The ____________ (designated official), or his/her designee, shall monitor water supply and/or 
demand conditions on a (e.g., weekly, monthly) basis and shall determine when conditions 
warrant initiation or termination of each stage of the Plan. Customer notification of the initiation 
or termination of drought response stages will be made by mail or telephone. The news media 
will also be informed. 

The triggering criteria described below are based on: 
_______________________________________________________________________ 
_______________________________________________________________________ 
(Provide a brief description of the rationale for the triggering criteria; for example, triggering 
criteria are based on a statistical analysis of the vulnerability of the water source under drought of 
record conditions). 

(a) Stage 1 - Mild Water Shortage Conditions 
Requirements for initiation – The _____________ (name of water supplier) will recognize that a 
mild water shortage condition exists when______________(describe triggering criteria, see 
examples below). 

Below are examples of the types of triggering criteria that might be used in a wholesale 
water supplier’s drought contingency plan. One or a combination of such criteria may be 
defined for each drought response stage: 

Example 1: Water in storage in the ____________ (name of reservoir) is equal to or less 
than _______ (acre-feet and/or percentage of storage capacity). 

Example 2: When the combined storage in the __________ (name of reservoirs) is equal to 
or less than ______ (acre-feet and/or percentage of storage capacity). 

Example 3: Flows as measured by the U.S. Geological Survey gage on the ________ (name 
of river) near ________, Texas reaches ___ cubic feet per second (cfs). 

Example 4: When total daily water demand equals or exceeds ______ million gallons for 
___consecutive days or ____ million gallons on a single day. 

Example 5: When total daily water demand equals or exceeds ___ percent of the safe 
operating capacity of ____________ million gallons per day for ___consecutive days or ___ 
percent on a single day.   

Requirements for termination - Stage 1 of the Plan may be rescinded when all of the conditions 
listed as triggering events have ceased to exist for a period of ___ (e.g., 30) consecutive days. 
The ________ (name of water supplier) will notify its wholesale customers and the media of the 
termination of Stage1 in the same manner as the notification of initiation of Stage 1 of the Plan. 
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(b) Stage 2 - Moderate Water Shortage Conditions 
Requirements for initiation – The _____________ (name of water supplier) will recognize that a 
moderate water shortage condition exists when______________(describe triggering criteria). 

Requirements for termination - Stage 2 of the Plan may be rescinded when all of the conditions 
listed as triggering events have ceased to exist for a period of ___ (e.g., 30) consecutive days.  

Upon termination of Stage 2, Stage 1 becomes operative. The _________ (name of water 
supplier) will notify its wholesale customers and the media of the termination of Stage 2 in the 
same manner as the notification of initiation of Stage 1 of the Plan. 

(c) Stage 3 - Severe Water Shortage Conditions 
Requirements for initiation – The _____________ (name of water supplier) will recognize that a 
severe water shortage condition exists when______________(describe triggering criteria). 

Requirements for termination - Stage 3 of the Plan may be rescinded when all of the conditions 
listed as triggering events have ceased to exist for a period of ___ (e.g., 30) consecutive days.  

Upon termination of Stage 3, Stage 2 becomes operative. The _________ (name of water 
supplier) will notify its wholesale customers and the media of the termination of Stage 2 in the 
same manner as the notification of initiation of Stage 3 of the Plan. 

(d) Stage 4 – Emergency Water Shortage Conditions 
Requirements for initiation - The _____________ (name of water supplier) will recognize that an 
emergency water shortage condition exists when______________(describe triggering criteria). 

Example 1. Major water line breaks, or pump or system failures occur, which cause 
unprecedented loss of capability to provide water service; or 

Example 2. Natural or man-made contamination of the water supply source(s).  Requirements for 
termination - Stage 4 of the Plan may be rescinded when all of the conditions listed as triggering 
events have ceased to exist for a period of ___ (e.g., 30) consecutive days. The _________ (name 
of water supplier) will notify its wholesale customers and the media of the termination of stage 4. 

Section 8: Drought Response Stages 
The _________ (designated official), or his/her designee, shall monitor water supply and/or 
demand conditions and, in accordance with the triggering criteria set forth in Section VI, shall 
determine that mild, moderate, or severe water shortage conditions exist or that an emergency 
condition exists and shall implement the following actions: 

Stage 1 - Mild Water Shortage Conditions 

Target: Achieve a voluntary ___ percent reduction in __________ (e.g., total water use, 
daily water demand, etc.). 

Best Management Practices for Supply Management: 
Describe measures, if any, to be implemented directly by ____________ (designated official), or 
his/her designee(s), to manage limited water supplies and/or reduce water demand. Examples 
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include modifying reservoir operations procedures, interconnection with another water system, 
and use of reclaimed water for non-potable purposes. 

Water Use Restrictions for Reducing Demand: 

(a) The ________________ (designated official), or his/her designee(s), will contact wholesale 
water customers to discuss water supply and/or demand conditions and will request that 
wholesale water customers initiate voluntary measures to reduce water use (e.g., implement Stage 
1 of the customer’s drought contingency plan). 

(b) The _________________ (designated official), or his/her designee(s), will provide a weekly 
report to news media with information regarding current water supply and/or demand conditions, 
projected water supply and demand conditions if drought conditions persist, and consumer 
information on water conservation measures and practices. 

Stage 2 - Moderate Water Shortage Conditions 

Target: Achieve a ___ percent reduction in __________ (e.g., total water use, daily water 
demand, etc.). 

Best Management Practices for Supply Management: 

Describe measures, if any, to be implemented directly by ____________ (designated official), or 
his/her designee(s), to manage limited water supplies and/or reduce water demand. Examples 
include modifying reservoir operations procedures, interconnection with another water system, 
and use of reclaimed water for non-potable purposes. 

Water Use Restrictions for Reducing Demand: 

(a) The ________________ (designated official), or his/her designee(s), will initiate weekly 
contact with wholesale water customers to discuss water supply and/or demand conditions and 
the possibility of pro rata curtailment of water diversions and/or deliveries. 

(b) The ________________ (designated official), or his/her designee(s), will request wholesale 
water customers to initiate mandatory measures to reduce non-essential water use (e.g., 
implement Stage 2 of the customer’s drought contingency plan). 

(c) The _________________ (designated official), or his/her designee(s), will initiate 
preparations for the implementation of pro rata curtailment of water diversions and/or deliveries 
by preparing a monthly water usage allocation baseline for each wholesale customer according to 
the procedures specified in Section VI of the Plan. 

(d) The _________________ (designated official), or his/her designee(s), will provide a weekly 
report to news media with information regarding current water supply and/or demand conditions, 
projected water supply and demand conditions if drought conditions persist, and consumer 
information on water conservation measures and practices. 
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Stage 3 - Severe Water Shortage Conditions 

Target: Achieve a ___ percent reduction in __________ (e.g., total water use, daily water 
demand, etc.). 

Best Management Practices for Supply Management: 

Describe measures, if any, to be implemented directly by ____________ (designated official), or 
his/her designee(s), to manage limited water supplies and/or reduce water demand.  Examples 
include modifying reservoir operations procedures, interconnection with another water system, 
and use of reclaimed water for non-potable purposes. 

Water Use Restrictions for Reducing Demand: 

(a) The ________________ (designated official), or his/her designee(s), will contact wholesale 
water customers to discuss water supply and/or demand conditions and will request that 
wholesale water customers initiate additional mandatory measures to reduce non-essential water 
use (e.g., implement Stage 2 of the customer’s drought contingency plan). 

(b) The _________________ (designated official), or his/her designee(s), will initiate pro rata 
curtailment of water diversions and/or deliveries for each wholesale customer according to the 
procedures specified in Section VI of the Plan. 

(c) The _________________ (designated official), or his/her designee(s), will provide a weekly 
report to news media with information regarding current water supply and/or demand conditions, 
projected water supply and demand conditions if drought conditions persist, and consumer 
information on water conservation measures and practices. 

Stage 4 – Emergency Water Shortage Conditions 

Whenever emergency water shortage conditions exist as defined in Section VII of the Plan, the 
_______________ (designated official) shall: 

1. Assess the severity of the problem and identify the actions needed and time required to solve 
the problem. 

2. Inform the utility director or other responsible official of each wholesale water customer by 
telephone or in person and suggest actions, as appropriate, to alleviate problems (e.g., notification 
of the public to reduce water use until service is restored). 

3. If appropriate, notify city, county, and/or state emergency response officials for assistance. 

4. Undertake necessary actions, including repairs and/or clean-up as needed. 

5. Prepare a post-event assessment report on the incident and critique of emergency response 
procedures and actions. 
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Section 9: Pro Rata Water Allocation 
In the event that the triggering criteria specified in Section VII of the Plan for Stage 3 – Severe 
Water Shortage Conditions have been met, the ____________ (designated official) is hereby 
authorized initiate allocation of water supplies on a pro rata basis in accordance with Texas 
Water Code Section 11.039. 

Section 10: Enforcement 
During any period when pro rata allocation of available water supplies is in effect, wholesale 
customers shall pay the following surcharges on excess water diversions and/or deliveries: 

____ Times the normal water charge per acre-foot for water diversions and/or deliveries in 
excess of the monthly allocation up through 5 percent above the monthly allocation. 

____ Times the normal water charge per acre-foot for water diversions and/or deliveries in 
excess of the monthly allocation from 5 percent through 10 percent above the monthly allocation. 

____ Times the normal water charge per acre-foot for water diversions and/or deliveries in 
excess of the monthly allocation from 10 percent through 15 percent above the monthly 
allocation. 

____ Times the normal water charge per acre-foot for water diversions and/or deliveries more 
than 15 percent above the monthly allocation. 

The above surcharges shall be cumulative. 

Section 11: Variances 
The ________________ (designated official), or his/her designee, may, in writing, grant a 
temporary variance to the pro rata water allocation policies provided by this Plan if it is 
determined that failure to grant such variance would cause an emergency condition adversely 
affecting the public health, welfare, or safety and if one or more of the following conditions are 
met: 

(a) Compliance with this Plan cannot be technically accomplished during the duration of the 
water supply shortage or other condition for which the Plan is in effect. 

(b) Alternative methods can be implemented which will achieve the same level of reduction in 
water use.  Persons requesting an exemption from the provisions of this Plan shall file a petition 
for variance with the _________________ (designated official) within 5 days after pro rata 
allocation has been invoked. 

All petitions for variances shall be reviewed by the __________ (governing body), and shall 
include the following: 

(a) Name and address of the petitioner(s). 

(b) Detailed statement with supporting data and information as to how the pro rata allocation of 
water under the policies and procedures established in the Plan adversely affects the petitioner or 
what damage or harm will occur to the petitioner or others if petitioner complies with this 
Ordinance. 
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(c) Description of the relief requested. 

(d) Period of time for which the variance is sought. 

(e) Alternative measures the petitioner is taking or proposes to take to meet the intent of this Plan 
and the compliance date. 

(f) Other pertinent information. 

Variances granted by the ___________________ (governing body) shall be subject to the 
following conditions, unless waived or modified by the ____________ (governing body) or its 
designee: (a) Variances granted shall include a timetable for compliance. (b) Variances granted 
shall expire when the Plan is no longer in effect, unless the petitioner has failed to meet specified 
requirements. No variance shall be retroactive or otherwise justify any violation of this Plan 
occurring prior to the issuance of the variance. 

Section 12: Severability 
It is hereby declared to be the intention of the ________________ (governing body of water 
supplier) that the sections, paragraphs, sentences, clauses, and phrases of this Plan are severable 
and, if any phrase, clause, sentence, paragraph, or section of this Plan shall be declared 
unconstitutional by the valid judgment or decree of any court of competent jurisdiction, such 
unconstitutionality shall not affect any of the remaining phrases, clauses, sentences, paragraphs, 
and sections of this Plan, since the same would not have been enacted by the 
____________________ (governing body of the water supplier) without the incorporation into 
this Plan of any such unconstitutional phrase, clause, sentence, paragraph, or section. 
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EXAMPLE ORDINANCE FOR ADOPTION OF A DROUGHT CONTINGENCY PLAN 
ORDINANCE NO. __________ 

AN ORDINANCE OF THE CITY OF _____________________, TEXAS, ADOPTING A 
DROUGHT CONTINGENCY PLAN; ESTABLISHING CRITERIA FOR THE INITIATION 
AND TERMINATION OF DROUGHT RESPONSE STAGES; ESTABLISHING 
RESTRICTIONS ON CERTAIN WATER USES; ESTABLISHING PENALTIES FOR THE 
VIOLATION OF AND PROVISIONS FOR ENFORCEMENT OF THESE RESTRICTIONS; 
ESTABLISHING PROCEDURES FOR GRANTING VARIANCES; AND PROVIDING 
SEVERABILITY AND AN EFFECTIVE DATE. WHEREAS, the City of _________________, 
Texas recognizes that the amount of water available to the City and its water utility customers is 
limited and subject to depletion during periods of extended drought; WHEREAS, the City 
recognizes that natural limitations due to drought conditions and other acts of God cannot 
guarantee an uninterrupted water supply for all purposes; WHEREAS, Section 11.1272 of the 
Texas Water Code and applicable rules of the Texas Commission on Environmental Quality 
require all public water supply systems in Texas to prepare a drought contingency plan; and 
WHEREAS, as authorized under law, and in the best interests of the citizens of_____________, 
Texas, the ________________ (governing body) deems it expedient and necessary to establish 
certain rules and policies for the orderly and efficient management of limited water supplies 
during drought and other water supply emergencies; 

NOW THEREFORE, BE IT ORDAINED BY THE CITY OF ____________, TEXAS: 

SECTION 1. That the City of ____________, Texas Drought Contingency Plan attached hereto 
as Exhibit “A” and made part hereof for all purposes be, and the same is hereby, adopted as the 
official policy of the City. 

SECTION 2. That all ordinances that are in conflict with the provisions of this ordinance be, and 
the same are hereby, repealed and all other ordinances of the City not in conflict with the 
provisions of this ordinance shall remain in full force and effect. 

SECTION 3. Should any paragraph, sentence, subdivision, clause, phrase, or section of this 
ordinance be adjudged or held to be unconstitutional, illegal or invalid, the same shall not affect 
the validity of this ordinance as a whole or any part or provision thereof, other than the part so 
declared to be invalid, illegal or unconstitutional. SECTION 4. This ordinance shall take effect 
immediately from and after its passage and the publication of the caption, as the law in such 
cases provides. DULY PASSED BY THE CITY OF _______________, TEXAS, on the 
___________ day of ______________, 20__. 

APPROVED: 
____________________________ 
MAYOR 

ATTESTED TO: 
____________________________ 
CITY SECRETARY 

APPROVED AS TO FORM: 
____________________________ 
CITY ATTORNEY 
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EXAMPLE RESOLUTION FOR ADOPTION OF A 
DROUGHT CONTINGENCY PLAN 
RESOLUTION NO. __________ 

A RESOLUTION OF THE BOARD OF DIRECTORS OF THE ___________________ (name 
of water supplier) ADOPTING A DROUGHT CONTINGENCY PLAN. WHEREAS, the Board 
recognizes that the amount of water available to the ____________ (name of water supplier) and 
its water utility customers is limited and subject to depletion during periods of extended drought; 
WHEREAS, the Board recognizes that natural limitations due to drought conditions and other 
acts of God cannot guarantee an uninterrupted water supply for all purposes; WHEREAS, 
Section 11.1272 of the Texas Water Code and applicable rules of the Texas Commission on 
Environmental Quality require all public water supply systems in Texas to prepare a drought 
contingency plan; and WHEREAS, as authorized under law, and in the best interests of the 
customers of the _________________(name of water supply system), the Board deems it 
expedient and necessary to establish certain rules and policies for the orderly and efficient 
management of limited water supplies during drought and other water supply emergencies; NOW 
THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF THE 
_________________ (name of water supplier):  

SECTION 1. That the Drought Contingency Plan attached hereto as Exhibit AA@ and made 
part hereof for all purposes be, and the same is hereby, adopted as the official policy of the 
________________ (name of water supplier). 

SECTION 2. That the _______________ (e.g., general manager) is hereby directed to 
implement, administer, and enforce the Drought Contingency Plan. 

SECTION 3. That this resolution shall take effect immediately upon its passage. 
DULY PASSED BY THE BOARD OF DIRECTORS OF THE _______________, ON THIS 
__ day of ______________, 20__. 

_______________________ 
President, Board of Directors 

ATTESTED TO: 
________________________ 
Secretary, Board of Directors 
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7. Long-Term Protection of the State’s Water Resources, Agricultural Resources 
and Natural Resources 

The Region H Water Planning Group balanced meeting water needs with good stewardship 
of the water, agricultural and natural resources within the region. The RHWPG 
recommended water conservation as the first strategy applied to meet every projected 
shortage.  In the strategy selection process, the yield and environmental impact of projects 
were given greater consideration than the unit cost of water. 

In this plan, existing in-basin supplies are fully utilized prior to recommending new water 
supply projects or interbasin transfers.  In the new interbasin transfer strategies, only the 
minimum amount of water supply required to meet the projected demands is recommended.  
Wastewater reuse is a recommended strategy in Harris County as an alternative to the 
importation of additional water supplies.   

The RHWPG believes that local groundwater conservation districts are best-suited to manage 
groundwater resources in which the individual districts have the responsibility to regulate.  
This plan recommends using groundwater up to the local sustainable yield, or the more 
restrictive limit established under subsidence district regulations, to meet local demands, but 
does not recommend the exportation of groundwater from its county of origin. 

The affects of the recommended water management strategies on specific resources are 
discussed in further detail within this chapter. 

7.1 Water Resources within Region H 
Water resources available by basin within Region H are discussed in further detail below. 

7.1.1 Neches-Trinity Coastal Basin 
The Neches-Trinity Coastal Basin has numerous creeks and bayous which flow into East 
Bay.  Many of these creeks and bayous provide water for irrigation and it is expected that this 
irrigation use will continue.  Additional supplies are transferred into the Neches-Trinity 
Basin by the Lower Neches Valley Authority (water from the Sam Rayburn Reservoir – B.A. 
Steinhagen Lake System) and by the Chambers-Liberty Counties Navigation District 
(CLCND)(water from the Trinity River).  This plan recommends increasing the transfer of 
water from the Trinity to meet the projected demands, which will affect the return flows 
location within Galveston Bay.  No other impacts by these strategies are foreseen. 

Groundwater supplies within the Neches-Trinity Basin come from the Gulf Coast Aquifer.  
The plan reflects using but not exceeding the sustainable yield of the aquifer in this basin. 

7.1.2 Trinity River Basin 
The Trinity River serves both Regions C and H.  Within Region H, the Lake Livingston-
Wallisville Saltwater Barrier System represents one half of the available surface water 
supply.  This plan recommends using approximately 90% of the firm yield of this system, in 
addition to the full use of all water rights below the Lake.  Achieving the full yield of Lake 
Livingston is dependent upon return flows from the upper basin.  Region C is recommending 
wastewater reuse as a water management strategy (WMS) in the upper basin, which may 
limit these flows, but is also recommending the import of new supplies into the upper basin.  
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In combination, the upper basin strategies should have a neutral effect on the Lake 
Livingston supply. 

This plan recommends transferring much of the Trinity River supply west into the adjacent 
coastal basin and the San Jacinto Basin.  This will result in decreased flows in the lower 
Trinity Basin during drought periods.  Senior water rights below Lake Livingston are 
protected by the lakes operating rules.  Return flows from these transfers will still reach 
Galveston Bay, but will return via the San Jacinto basin. 

Groundwater in the lower Trinity Basin predominantly comes from the Gulf Coast Aquifer as 
well as from the Carrizo-Wilcox, the Sparta, the Queen City and the Yegua-Jackson 
Aquifers.  The plan reflects using but not exceeding the sustainable yield of the Gulf Coast 
Aquifer in this area.  In addition, the other aquifers are only used to meet local demands.  The 
export of groundwater from its source county is not recommended in this plan.   

7.1.3 Trinity-San Jacinto Coastal Basin 
The Trinity-San Jacinto Coastal Basin is relatively small, with Cedar Creek the most 
significant stream.  There are several surface water rights for irrigation within the basin along 
with a substantial saline water right for cooling water from Galveston Bay.  Both of these 
uses are expected to continue throughout the planning period.  This plan recommends 
increasing the transfer of water from the Trinity River to meet the projected demands, which 
will affect the return flows location within Galveston Bay.  No other impacts from the 
transfers are foreseen. 

The groundwater supply source within this basin is the Gulf Coast Aquifer.  The plan reflects 
using but not exceeding the sustainable yield of the aquifer in this basin.  In Harris County, 
the Harris-Galveston Coastal Subsidence District regulations further restrict the use of 
groundwater to address land subsidence.  These groundwater pumpage restrictions are 
reflected in the plan.  

7.1.4 San Jacinto River Basin 
The San Jacinto River Basin contains Lakes Houston and Conroe.  These reservoirs make up 
approximately one tenth of the total surface water available in the region.  This plan 
recommends fully utilizing the yield of these reservoirs and other surface water rights within 
the San Jacinto Basin.  In addition, the plan calls for the interbasin transfer of supply from 
the Trinity River to meet projected demands.  Full use of the existing water rights will reduce 
stream flows during drought conditions.  However, this will be mitigated by increased return 
flows and return flows from imported supply. 

Wastewater reuse is a recommended water management strategy in Harris County.  An 
estimate of municipal return flows throughout the planning period is shown in Figure 7-1, 
below, and detailed in Appendix 7D.  Direct reuse for industry is recommended to begin by 
year 2020.  This will consume all new return flows, holding flows into the San Jacinto River 
and Upper Galveston Bay at the year 2000 level.  The impact of initially diverting this reuse 
supply will be mitigated by tidal effects in the stream segment where the water is currently 
discharged.  Additionally, the brine produced by the additional treatment process will be 
discharged into the Houston Ship Channel.  This will be a deep discharge into the dredged 
channel and will not directly mix with the upper freshwater layer.  Indirect wastewater reuse 
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is recommended to begin as early as year 2040.  Municipal water demand in Harris County is 
expected to almost double during the planning period, and the recommended reuse volume is 
20% of the potential available discharge.  This indirect reuse is not expected to be 
implemented all at once, but rather as a series of small projects over several decades.  
Therefore, no shock affect of a new large diversion will be realized, and return flows will 
again remain near the year 2000 levels. 

Figure 7-1: Estimated Municpal Return Flows and Reuse
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The groundwater supply source in San Jacinto Basin is the Gulf Coast Aquifer.  The current 
regional water plan reflects using but not exceeding the sustainable yield of the aquifer in this 
basin.  In Harris County, the Harris-Galveston Coastal Subsidence District regulations further 
restrict the use of groundwater to address land subsidence.  These groundwater pumpage 
restrictions are reflected in the plan.  

7.1.5 San Jacinto-Brazos Coastal Basin 
The San Jacinto-Brazos Coastal Basin encompasses all of Galveston County, most of 
Brazoria County, and portions of Harris and Fort Bend Counties.  The coastal basin contains 
numerous streams and bayous which flow into Galveston Bay and West Bay.  Major bayous 
contributing to Galveston Bay include Clear Creek, Dickinson Bayou and Chocolate Bayou.  
Bastrop Bayou, located at the western edge of the basin, flows into Christmas Bay.  There are 
numerous surface water rights for irrigation, mining and manufacturing within the basin and 
these uses are expected to continue throughout the planning period.  Water from the Brazos 
River is transferred into the coastal basin to meet current demands.  The Gulf Coast Water 
Authority (GCWA) and the Chocolate Bayou Water Company maintain and operate canals 
and off-channel reservoirs within the coastal basin.   
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This plan recommends increasing the transfer of water from the Brazos to meet the projected 
growth in demands of Brazoria and Galveston Counties, which will increase the return flows 
to Galveston Bay.  Also recommended is a transfer from the City of Houston to Galveston 
County, which would allow the GCWA to reallocate a portion of their Brazos River supply to 
Fort Bend County.  This would not affect the total use and return flows within Galveston 
County, but would reduce the amount transferred from the Brazos basin.  Finally, seawater 
desalination is recommended within Brazoria County.  This will meet a portion of the 
demands and will potentially increase stream flows, since the return flows from desalination 
are not associated with a diversion from the source streams.  No other surface water impacts 
are foreseen. 

The groundwater supply source in San Jacinto Basin is the Gulf Coast Aquifer.  The plan 
reflects using but not exceeding the sustainable yield of the aquifer in this basin.  In Fort 
Bend, Galveston and Harris Counties, regulations enacted by the Fort Bend Subsidence 
District and the Harris-Galveston Coastal Subsidence District further restrict the use of 
groundwater to address land subsidence.  These groundwater pumpage regulations are 
reflected in the plan.  

7.1.6 Brazos River Basin 
The Brazos River Basin is the second largest basin in the state (after the Rio Grande), 
primarily serving Regions O, G and H.  The Brazos River Authority operates a system of 
reservoirs within the middle and upper basin, which provide a portion of the lower basin 
supply.  There are also numerous water rights on the Brazos River and its tributaries which 
provide water for municipal, manufacturing, irrigation, mining and steam electric power 
uses.  This plan recommends full use of the existing water rights in the lower basin as well as 
developing new sources of supply.   

The Brazos River Authority has identified additional yield that can be realized by operating 
their reservoirs as a system.  This strategy would allow the Brazos River Authority to divert 
interruptible flows to meet customer needs when these flows are available in lieu of releasing 
water from reservoir storage.  During drought periods, more stored water would then be 
available, thus increasing the total yield of the Brazos River Authority reservoir system.  This 
WMS will reduce the peak flows in the lower Brazos due to the increase in diversions.  
However, when base flows are below the median value, the BRA would release flows to 
meet customer demands.  This would result in increased flows in the river segments above 
the customer diversion points, and should have no effect below those diversions. 

Two new off-channel reservoirs are recommended in this plan.  Allens Creek Reservoir, 
which is located in Austin County, would divert flows from the Brazos River.  Little River 
Reservoir, located in Milam County, would divert flows from the Little River.  Both of these 
projects would divert peak flows when the source stream is above a set base flow.  This will 
reduce the net flow within the basin, but the impacts during drought or seasonal low flow 
periods would be limited. 

As discussed in the San Jacinto-Brazos coastal basin description, above, seawater 
desalination is recommended in Brazoria County, as part of the Governor’s demonstration 
project initiative.  This will meet a portion of the municipal and manufacturing demands 
within the lower basin, and may be expanded in the future to meet increased municipal 
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demands.  The increase in return flows from this source will mitigate, but not remedy, the 
reduction in base flows due to full use of water rights in the basin. 

To protect water quality in the lower Brazos basin, particularly at the diversion points serving 
the southwestern portion of Brazoria County, the construction of a saltwater barrier is 
recommended.  The Brazos River is the only river basin in Region H not protected from the 
seasonal tidal influence of saltwater by a saltwater barrier or other impoundment structure.  
Basin salinity modeling performed by the TWDB has shown that the saltwater influence will 
move further upstream under full use of water rights.  This project will mitigate that effect 
and still allow flows to pass into the small Brazos River estuary. 

Groundwater within this basin predominantly comes from the Gulf Coast Aquifer, as well as 
the Carrizo-Wilcox, the Brazos Alluvium, the Sparta and the Queen City Aquifers.  The plan 
reflects using but not exceeding the sustainable yield of the Gulf Coast and Brazos Alluvium 
Aquifers in this area.  The Carrizo-Wilcox, the Sparta and the Queen City Aquifers are only 
used to meet local demands.  The export of groundwater from its source county is not 
recommended in this plan.  In Fort Bend County, regulations enacted by the Fort Bend 
Subsidence District further restrict the use of groundwater from the Gulf Coast Aquifer to 
address land subsidence.  These regulations are reflected in the plan.  

7.1.7 Brazos-Colorado Coastal Basin 
The Brazos-Colorado Coastal Basin contains the San Bernard River and its tributary streams.  
There are several surface water rights along the San Bernard River for manufacturing and 
irrigation uses. Both of these uses are expected to continue.  However, there is a surplus in 
manufacturing water available.  This plan recommends allocating a portion of the 
manufacturing surplus to meet the mining demand within the coastal basin.  The remaining 
surplus of manufacturing water will remain with the water right holder.  Municipal demands 
are supplied surface water from the Brazos River. No net change to the basin flows are 
expected. 

The groundwater supply source in San Jacinto Basin is the Gulf Coast Aquifer.  The plan 
reflects using but not exceeding the sustainable yield of the aquifer in this basin. 

7.2 Agricultural Resources within Region H 
Region H has approximately 4,000,000 acres of land in farms, with about one third of that 
land in production during any given year.  Although this has remained constant over the past 
two decades, the crops and water usage within those farms has changed.  Sugar Land is no 
longer surrounded by its namesake cane fields, and the Imperial Sugar Mill in that town 
closed its doors in 2004.   

Data from the USDA Census of Agriculture is provided in Appendix 7A.  The data shows 
that since 1987, irrigated acreage within Region H has declined by 26%.  This decline is 
driven by economic factors, but the cost of water is among them.  Rice, which is the most 
water-intensive crop raised in the region, has declined in price in recent years.  Therefore, the 
rice price reduction has driven the reduction in irrigation.  A rise in price could easily halt the 
decline in the irrigation demand.   

Additionally, the region has approximately 1.55 million acres of productive timberland.  This 
has declined by approximately 36,000 acres over the past decade.  Rural land data obtained 
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from the Texas Cooperative Extension at Texas A&M University is also provided in 
Appendix 7A.  It indicates that rural land use is increasing in the northern portion of the 
region, while decreasing in Montgomery and the southern counties due to urbanization.  In 
many counties, native rangeland is being converted to improved, non-irrigated pasture.    

This plan holds the projected irrigation demand fairly constant over the planning period, 
declining from 463,000 acre-feet per year in 2000 to 430,000 acre-feet per year in 2060 (a 
change of under 10 percent, and consistent with the observed development patterns in the 
southern half of the region).  Region H is able to meet those demands from a combination of 
existing supplies, conservation, and the BRA System Operations WMS.  The BRA Systems 
Operation WMS is the least costly of the new supply options.  The need for financial 
assistance to realize the conservation goal is addressed in Chapter 8 under legislative 
recommendations. 

7.3 Natural Resources within Region H 
Region H contains many natural resources, and the WMS recommended in this plan are 
intended to protect those resources while still meeting the projected water needs of the 
region.  The impacts of recommended strategies on specific resources are discussed below. 

7.3.1 Threatened and Endangered Species 
Region H has abundant habitat areas within the Sam Houston National Forest, the Big 
Thicket Nature Preserve, several National Wildlife Refuges, and significant undeveloped 
areas.  Numerous native and migratory species live within these habitats, including over ten 
threatened and endangered aquatic species (listed in Appendix 7B).   

The water management strategies (WMS) recommended in this water plan will have some 
impacts upon wetlands habitats, but the impacts are reduced from the 2001 plan.  In the 2001 
Region H Water Plan, three new reservoir projects were recommended.  Two of those 
projects, Bedias and Little River, were main-stem reservoirs which would affect bottomland 
hardwood areas.  In the current plan, the introduction of new WMS allowed the replacement 
of these projects on the recommendations list, although both remain viable alternatives for 
future consideration.  Little River Reservoir was replaced with a combination of system 
operations of the BRA System, and an off-channel reservoir within the Little River 
watershed.  This off-channel reservoir still has the potential to impact wetlands habitat, as 
does Allens Creek Reservoir, which is also in the plan.  However, the potential impacts at 
these proposed sites are less than on the main stem of a river.  At the Little River site in 
Milam County, habitats for the Houston Toad and Interior Least Tern may be inundated and 
require mitigation.  At the Allens Creek site in Austin County, habitats for the White-faced 
Ibis, Wood Stork and Houston Toad may be inundated and require mitigation.  It should be 
pointed out that the Allens Creek project was modified by the project sponsor to avoid 
impacting Alligator Hole, a wetland segment adjacent to the project site. 

The transfer of supply from Lake Livingston into the San Jacinto basin is recommended in 
this plan.  While the recommended amount is less than the full yield of the reservoir, it will 
still impact the lake level during dry periods and those wetlands along the periphery of the 
reservoir.  Habitats for the Wood Stork and Alligator Snapping Turtle may be affected during 
drought periods, but no permanent impacts to these habitats are foreseen. 
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The recommended conveyance for transfers from the Trinity to the San Jacinto basin is the 
Luce Bayou Transfer.  This project includes a pump station, pipeline, canal and finally the 
use of the bed and banks of Luce Bayou to move water into Lake Houston.  Adding flow to 
Luce Bayou may inundate seasonal wetlands, and has the potential to cause backwater effects 
in Creek Chubsucker habitats.  However, this project will not begin flowing at full capacity 
at inception.  Initial flows will be within the normal range of flows in the bayou.  As these 
flows are increased over time, the peripheral wetlands should naturally migrate with the 
waters edge. 

Texas Parks and Wildlife Department Resource Protection Division prepared an evaluation 
of the WMS considered in the 2001 Region H Plan.  That assessment addresses terrestrial 
species as well as the aquatic species addressed above, and is included at Appendix 7C.  

7.3.2 Parks and Public Lands 
As described in Chapter 1, Region H contains over 325,000 acres of state and national 
forests, over 107,000 acres of coastal wildlife refuges, and over 12,000 acres of Texas 
wildlife management areas.  The RHWPG was fortunate that none of the recommended 
strategies required water supply projects within or conveyances through these areas.  The 
transfer of supply from Lake Livingston into the San Jacinto basin has the potential to reduce 
flows through the Trinity River National Wildlife Refuge during drought periods.  No other 
direct impacts of the plan are foreseen.   

7.3.3 Impacts of Water Management Strategies on Unique Stream Segments 
Region H recommended six stream segments for designation as unique in the 2001 Water 
Plan.  The streams recommended were: 

• Armand Bayou in Harris County 

• Bastrop Bayou in Brazoria County 

• Big Creek in Fort Bend County 

• Big Creek in San Jacinto County 

• Cedar Lake Creek in Brazoria County 

• Menard Creek in Polk and Liberty Counties 

All of these segments occur within riparian conservation areas, and there are no water 
management strategies that divert additional water from or above these streams.  
Additionally, terrestrial strategies such as brush control or salt cedar removal are not 
recommended within Region H, so the riparian habitats should not be affected.  Finally, there 
is some concern that overuse of groundwater would impact spring flows within the Sam 
Houston National Forest.  Region H does not recommend the export of groundwater from 
any county, and encourages the formation of groundwater conservation districts to actively 
manage these resources.  The western portion of the National Forest lies in Walker and 
Montgomery Counties, which both have active groundwater conservation districts.  The 
southern portion of the National Forest is in San Jacinto and Liberty Counties, which are 
currently working towards forming a groundwater conservation district. 
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The current recommendations for stream segments to be designated as unique are in Chapter 
8. 

7.3.4 Impacts of Water Management Strategies on Galveston Bay 
The Galveston Bay estuary is arguably the most significant natural resource within Region H, 
providing habitat for a rich diversity of permanent and migratory species, recreational and 
tourism use, employment for fisherman and the tourism industry, and serves as the gateway 
to the second busiest port in the U.S. 

As discussed in Chapter 4.5, Galveston Bay is affected by the water plans for both Region C 
(in the Upper Trinity River Basin) and for Region H (in the Lower Trinity and San Jacinto 
River Basins.  The Galveston Bay Freshwater Inflows Group has defined target frequencies 
for inflows to the estuary, based upon salinity and harvest models developed by the TCEQ 
and TPWD.  The affects of the 2001 Regional Water Plans on the Bay were modeled, and the 
results are summarized in Table 7-1, below.  While the table indicates that the combined 
plans will increase overall flows into Galveston Bay, it does not reflect the change in inflow 
locations.  The transfer of water from the Trinity River basin into the San Jacinto basin will 
relocate return flows from Trinity Bay to Upper Galveston Bay.  This may have some impact 
on the oyster beds located within Trinity Bay.  The increase of flows into Upper Galveston 
Bay should be less of a concern, because that flow will occur in the Houston Ship Channel (a 
dredged channel that is significantly deeper than the rest of the estuary).   

This plan recommends one less water management strategy in the Trinity basin than the 
scenario modeled.  Bedias Reservoir was recommended in the 2001 Region H Water Plan, 
with the yield being transferred into Montgomery County.  This was replaced through 
reallocation of existing supplies, and the addition of wastewater reuse within Harris County.  
Those two changes (reuse and elimination of the transfer) will reduce the return flows into 
Upper Galveston Bay, but are not expected to reduce the total inflows below the target 
frequencies.  The removal of Bedias Reservoir will increase the projected inflows to Trinity 
Bay.  However, Region C is considering additional wastewater reuse in their 2006 Water 
Plan.  The amount of reuse recommended must be determined before an assessment of the 
impacts on Galveston Bay can be made. 

 
Table 7-1:  Overall Frequencies of Meeting Monthly Inflow Targets 

Inflow Target Max H Min Q Min Q-Sal 

Historical Frequency 66% 78% 82% 

GBFIG Target Frequency 50% 60% 75% 

Naturalized 68% 67% 83% 

Current Conditions 64% 59% 79% 

Full Diversions with Return Flows 65% 59% 81% 

Full Diversions with no Return Flows 43% 42% 55% 

Full Diversions w RF 
And Region C & H Strategies 

71% 67% 87% 
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7.3.5 Energy Reserves 
Oil, gas and other energy reserves are considered natural resources of the state.  While 
Region H is home to a large portion of the nation’s petrochemical industry, the amount of 
actual oil and gas mining within Region H is small compared to other portions of the state.  
In this plan, Region H was able to identify reliable supply to meet all projected mining and 
manufacturing demands throughout the planning period.  No adverse affect on this resource 
is foreseen. 
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Appendix A to Chapter 7
Agricultural Census Data

1987 1992 1997 2002
% Change 

(1987-2002)
Austin 347,215 337,351 367,432 367,497 5.8%
Brazoria 537,077 563,993 566,809 613,891 14.3%
Chambers 306,606 251,249 241,933 274,853 -10.4%
Fort Bend 363,823 422,464 431,582 415,251 14.1%
Galveston 98,924 102,229 104,941 127,280 28.7%
Harris 374,759 308,344 311,005 304,868 -18.6%
Leon 499,334 482,165 514,724 562,615 12.7%
Liberty 362,794 342,213 306,783 304,574 -16.0%
Madison 222,574 243,989 223,690 244,524 9.9%
Montgomery 188,284 193,885 193,375 197,892 5.1%
Polk 144,390 141,215 135,988 129,956 -10.0%
San Jacinto 91,209 82,721 84,620 93,497 2.5%
Trinity 133,122 109,635 98,748 104,724 -21.3%
Walker 269,832 213,923 183,988 206,311 -23.5%
Waller 276,750 242,901 238,110 277,000 0.1%
Region H 4,216,693 4,038,277 4,003,728 4,224,733 0.2%

1987 1992 1997 2002
% Change 

(1987-2002)
Austin 155,357 161,996 161,192 134,793 -13.2%
Brazoria 195,681 221,812 203,341 224,640 14.8%
Chambers 109,707 120,193 118,316 134,492 22.6%
Fort Bend 162,516 191,148 193,138 194,001 19.4%
Galveston 38,242 38,543 30,285 45,773 19.7%
Harris 162,421 142,216 118,827 124,340 -23.4%
Leon 144,407 175,179 182,633 184,627 27.9%
Liberty 183,670 163,630 159,841 156,413 -14.8%
Madison 72,388 84,345 79,105 91,864 26.9%
Montgomery 43,583 49,621 47,711 57,776 32.6%
Polk 37,013 37,294 42,208 44,673 20.7%
San Jacinto 20,252 24,432 28,355 35,427 74.9%
Trinity 46,740 54,531 49,188 42,771 -8.5%
Walker 56,318 59,530 60,192 61,715 9.6%
Waller 121,223 118,632 116,477 124,431 2.6%
Region H 1,549,518 1,643,102 1,590,809 1,657,736 7.0%

Table 7A-1: Land in farms (acres)

Table 7A-2: Total cropland (acres)

Chapter 7A tables.xls/Tables for 7A
5/3/2005 Data from USDA National Agricultural Statistics Service 1
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1987 1992 1997 2002
% Change 

(1987-2002)
Austin 3,026 3,781 4,954 3,541 17.0%
Brazoria 33,271 38,682 29,596 17,138 -48.5%
Chambers 24,748 32,127 24,894 16,152 -34.7%
Fort Bend 13,291 16,415 17,039 15,751 18.5%
Galveston 4,713 3,120 1,449 1,703 -63.9%
Harris 13,630 15,749 10,454 7,295 -46.5%
Leon 492 485 1,667 1,383 181.1%
Liberty 21,302 29,142 14,092 11,828 -44.5%
Madison 311 135 208 243 -21.9%
Montgomery 163 406 474 1,287 689.6%
Polk 121 36 377 99 -18.2%
San Jacinto 76 132 104 292 284.2%
Trinity 55 14 52 213 287.3%
Walker 161 170 325 600 272.7%
Waller 5,461 8,187 8,120 11,908 118.1%
Region H 120,821 148,581 113,805 89,433 -26.0%

1987 1992 1997 2002
% Change 

(1987-2002)
Austin 21,782 26,550 39,537 24,162 10.9%
Brazoria 198,605 172,446 157,328 117,411 -40.9%
Chambers 179,509 132,618 92,798 82,026 -54.3%
Fort Bend 67,502 65,470 71,369 70,799 4.9%
Galveston 20,682 13,121 5,556 9,669 -53.2%
Harris 72,078 62,473 54,502 37,006 -48.7%
Leon 7,574 3,848 11,700 9,167 21.0%
Liberty 148,439 138,307 92,453 50,930 -65.7%
Madison 6,164 3,388 5,784 2,117 -65.7%
Montgomery 1,451 3,158 1,942 11,239 674.6%
Polk 545 144 4,331 1,137 108.6%
San Jacinto 518 597 973 1,991 284.4%
Trinity 870 112 240 922 6.0%
Walker 4,686 2,322 21,121 5,970 27.4%
Waller 54,443 49,874 40,666 45,540 -16.4%
Region H 784,848 674,428 600,300 470,086 -40.1%

Table 7A-4: Land in irrigated farms (acres)

Table 7A-3: Irrigated land (acres)

Chapter 7A tables.xls/Tables for 7A
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Appendix A to Chapter 7
Agricultural Census Data

1987 1992 1997 2002
% Change 

(1987-2002)
Austin 4,053 4,425 8,201 5,857 44.5%
Brazoria 53,866 55,395 42,533 42,074 -21.9%
Chambers 30,954 35,563 26,550 18,611 -39.9%
Fort Bend 26,078 26,899 29,735 31,805 22.0%
Galveston 6,214 3,421 1,445 1,538 -75.2%
Harris 18,996 20,609 12,691 13,837 -27.2%
Leon 621 507 1,834 1,601 157.8%
Liberty 52,409 56,736 39,882 30,840 -41.2%
Madison 1,461 (D) 1,496 571 -60.9%
Montgomery 229 618 577 1,209 427.9%
Polk 147 36 365 230 56.5%
San Jacinto 96 157 131 315 228.1%
Trinity 75 22 51 241 221.3%
Walker 190 108 (D) 802 322.1%
Waller 11,009 17,854 13,835 15,388 39.8%
Region H 206,398 222,350 179,326 164,919 -20.1%

(D) Withheld to avoid disclosing data for individual farms.

1987 1992 1997 2002
% Change 

(1987-2002)
Austin 159,111 207,445 175,843 130,601 -17.9%
Brazoria 1,535,740 1,713,898 1,134,188 1,013,213 -34.0%
Chambers 1,070,528 1,276,063 949,505 713,173 -33.4%
Fort Bend 575,994 676,342 658,485 803,346 39.5%
Galveston 221,713 127,871 51,563 75,527 -65.9%
Harris 564,625 584,225 356,432 107,876 -80.9%
Leon 0 0 0 0 N/A
Liberty 983,301 1,267,760 604,582 464,751 -52.7%
Madison 0 0 0 0 N/A
Montgomery 0 0 0 0 N/A
Polk 0 0 0 0 N/A
San Jacinto 0 0 0 0 N/A
Trinity 0 0 0 0 N/A
Walker 0 0 0 0 N/A
Waller 285,531 413,337 468,471 679,960 138.1%
Region H 5,396,543 6,266,941 4,399,069 3,988,447 -26.1%

Table 7A-6: Rice (hundredweight)

Table 7A-5: Land in irrigated farms, harvested cropland (acres)

Chapter 7A tables.xls/Tables for 7A
5/3/2005 Data from USDA National Agricultural Statistics Service 3
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Austin Brazoria
Landuse type Acres in 1992 Acres in 2001 10 year change Landuse type Acres in 1992 Acres in 2001 10 year change
All 408,229 403,425 -4,804 All 556,123 539,461 -16,662
Dryland Crop 38,799 31,967 -6,832 Dryland Crop 28,873 15,951 -12,922
Irrigated Crop 5,772 7,069 1,297 Irrigated Crop 128,456 113,888 -14,568
Improved Pasture 49,156 100,738 51,582 Improved Pasture 9,189 36,189 27,000
Native Rangeland 296,906 250,155 -46,751 Native Rangeland 365,001 347,751 -17,250
Other 17,354 12,895 -4,459 Other 24,159 25,102 943
Timberland 242 601 359 Timberland 445 580 135

Chambers Fort Bend
Landuse type Acres in 1992 Acres in 2001 10 year change Landuse type Acres in 1992 Acres in 2001 10 year change
All 273,197 261,713 -11,484 All 355,487 342,356 -13,131
Dryland Crop 13,578 2,573 -11,005 Dryland Crop 101,106 82,210 -18,896
Irrigated Crop 123,057 98,269 -24,788 Irrigated Crop 28,450 32,186 3,736
Improved Pasture 8,635 9,069 434 Improved Pasture 17,570 27,083 9,513
Native Rangeland 104,669 115,276 10,607 Native Rangeland 205,765 197,004 -8,761
Other 9,489 24,193 14,704 Other 2,518 3,746 1,228
Timberland 13,769 12,333 -1,436 Timberland 78 127 49

Galveston Harris
Landuse type Acres in 1992 Acres in 2001 10 year change Landuse type Acres in 1992 Acres in 2001 10 year change
All 92,147 101,154 9,007 All 185,785 174,053 -11,732
Dryland Crop 224 286 62 Dryland Crop 21,043 11,379 -9,664
Irrigated Crop 33,027 26,804 -6,223 Irrigated Crop 14,193 7,534 -6,659
Improved Pasture 7,861 8,293 432 Improved Pasture 18,750 18,671 -79
Native Rangeland 50,942 64,593 13,651 Native Rangeland 87,904 80,519 -7,385
Other 93 1,178 1,085 Other 5,350 19,822 14,472
Timberland 0 0 0 Timberland 38,545 36,128 -2,417

Leon Liberty
Landuse type Acres in 1992 Acres in 2001 10 year change Landuse type Acres in 1992 Acres in 2001 10 year change
All 648,488 680,099 31,611 All 598,553 620,610 22,057
Dryland Crop 0 0 0 Dryland Crop 56,107 56,202 95
Irrigated Crop 0 0 0 Irrigated Crop 52,500 31,146 -21,354
Improved Pasture 252,522 0 -252,522 Improved Pasture 44,556 66,827 22,271
Native Rangeland 378,783 530,129 151,346 Native Rangeland 146,663 146,543 -120
Other 0 123,892 123,892 Other 9,151 2,988 -6,163
Timberland 17,183 26,078 8,895 Timberland 289,576 316,904 27,328

Madison Montgomery
Landuse type Acres in 1992 Acres in 2001 10 year change Landuse type Acres in 1992 Acres in 2001 10 year change
All 607,484 607,904 420 All 368,389 330,118 -38,271
Dryland Crop 9,811 12,068 2,257 Dryland Crop 0 0 0
Irrigated Crop 6,979 5,746 -1,233 Irrigated Crop 0 0 0
Improved Pasture 18,831 30,318 11,487 Improved Pasture 6,264 10,111 3,847
Native Rangeland 268,424 549,798 281,374 Native Rangeland 89,981 98,227 8,246
Other 303,439 9,974 -293,465 Other 157 128 -29
Timberland 0 0 0 Timberland 271,987 221,652 -50,335

Table 7A-7: Rural Land Use Data

Chapter 7A tables.xls/Table 7A-7
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Polk San Jacinto
Landuse type Acres in 1992 Acres in 2001 10 year change Landuse type Acres in 1992 Acres in 2001 10 year change
All 524,757 483,590 -41,167 All 195,044 199,223 4,179
Dryland Crop 0 0 0 Dryland Crop 509 2,056 1,547
Irrigated Crop 0 0 0 Irrigated Crop 33 25 -8
Improved Pasture 48,163 85,309 37,146 Improved Pasture 26,130 37,753 11,623
Native Rangeland 49,205 3,725 -45,480 Native Rangeland 40,627 38,683 -1,944
Other 247 533 286 Other 284 12 -272
Timberland 427,142 394,023 -33,119 Timberland 127,461 120,694 -6,767

Trinity Walker
Landuse type Acres in 1992 Acres in 2001 10 year change Landuse type Acres in 1992 Acres in 2001 10 year change
All 388,395 391,412 3,017 All 312,570 320,913 8,343
Dryland Crop 1,288 79 -1,209 Dryland Crop 0 0 0
Irrigated Crop 0 0 0 Irrigated Crop 0 0 0
Improved Pasture 22,191 20,448 -1,743 Improved Pasture 22,508 56,278 33,770
Native Rangeland 109,149 100,744 -8,405 Native Rangeland 156,454 122,914 -33,540
Other 25 893 868 Other 0 173 173
Timberland 255,742 269,248 13,506 Timberland 133,608 141,548 7,940

Waller Region H Total*
Landuse type Acres in 1992 Acres in 2001 10 year change Landuse type Acres in 1992 Acres in 2001 10 year change
All 370,737 367,294 -3,443 All 5,885,385 5,823,325 -62,060
Dryland Crop 71,451 66,715 -4,736 Dryland Crop 342,789 281,486 -61,303
Irrigated Crop 37,210 28,855 -8,355 Irrigated Crop 429,677 351,522 -78,155
Improved Pasture 53,409 55,035 1,626 Improved Pasture 605,735 562,122 -43,613
Native Rangeland 187,884 197,177 9,293 Native Rangeland** 2,538,357 2,843,238 304,881
Other 5,711 5,076 -635 Other 377,977 230,605 -147,372
Timberland 15,072 14,436 -636 Timberland 1,590,850 1,554,352 -36,498

* includes all of Polk and Trintiy Counties
** increse due to Leon County reclassification

Chapter 7A tables.xls/Table 7A-7
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Threatened and Endangered Species within Region H 
 
Listed below are the state- and federally-listed threatened and endangered aquatic species 
within Region H, by county.   
 
 
Austin County 
Houston Toad (Bufo houstonensis) - endemic; species sandy substrate, water in pools, 
ephemeral pools, stock tanks; breeds in spring especially after rains; burrows in soil when 
inactive; breeds February-June 
Bald Eagle (Haliaeetus leucocephalus) - found primarily near seacoasts, rivers, and large 
lakes; nests in tall trees or on cliffs near water; communally roosts, especially in winter; 
hunts live prey, scavenges, and pirates food from other birds 
White-faced Ibis (Plegadis chihi) - prefers freshwater marshes, sloughs, and irrigated rice 
fields, but will attend brackish and saltwater habitats; nests in marshes, in low trees, on the 
ground in bulrushes or reeds, or on floating mats 
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
 
 
Brazoria County 
Bald Eagle (Haliaeetus leucocephalus) - found primarily near seacoasts, rivers, and large 
lakes; nests in tall trees or on cliffs near water; communally roosts, especially in winter; 
hunts live prey, scavenges, and pirates food from other birds 
Black Rail (Laterallus jamaicensis) - salt, brackish, and freshwater marshes, pond borders, 
wet meadows, & grassy swamps; nests in or along edge of marsh, sometimes on damp 
ground, but usually on mat of previous year's dead grasses; nest usually hidden in marsh 
grass or at base of Salicornia  
Swallow-tailed Kite (Elanoides forficatus) - lowland forested regions, especially swampy 
areas, ranging into open woodland; marshes, along rivers, lakes, and ponds; nests high in tall 
tree in clearing or on forest woodland edge, usually in pine, cypress, or various deciduous 
trees  
White-faced Ibis (Plegadis chihi) - prefers freshwater marshes, sloughs, and irrigated rice 
fields, but will attend brackish and saltwater habitats; nests in marshes, in low trees, on the 
ground in bulrushes or reeds, or on floating mats 
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
Colonial waterbird nesting areas  - many rookeries active annually  
Corkwood (Leitneria floridana) – small, sparingly-branched, dioecious, deciduous shrub or 
small tree; forms thickets of stick-like erect stems, the diameter of each at base rarely to 12 or 
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13 cm; found in narrow zone between brackish marsh and contiguous coastal pine-hardwood; 
brackish or freshwater swamps or thickets; flowers in spring 
 
 
Chambers County 
Interior Least Tern (Sterna antillarum athalassos) – this subspecies is listed only when 
inland (more than 50 miles from a coastline); nests along sand and gravel bars within braided 
streams, rivers; also know to nest on man-made structures (inland beaches, wastewater 
treatment plants, gravel mines, etc); eats small fish & crustaceans, when breeding forages 
within a few hundred feet of colony 
Swallow-tailed Kite (Elanoides forficatus) – lowland forested regions, especially swampy 
areas, ranging into open woodlands; marshes, along rivers, lakes, and ponds; nests high in tall 
tree in clearing or on forest woodland edge, usually in pine, cypress, or various deciduous 
trees 
White-faced Ibis (Plegadis chihi) – prefers freshwater marshes, sloughs, and irrigated rice 
fields, but will attend brackish and saltwater habitats; nests in marshes, in low trees, on the 
ground in bulrushes or reeds, or on floating mats 
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
Corkwood (Leitneria floridana) – small, sparingly-branched, dioecious, deciduous shrub or 
small tree; forms thickets of stick-like erect stems, the diameter of each at base rarely to 12 or 
13 cm; found in narrow zone between brackish marsh and contiguous coastal pine-hardwood; 
brackish or freshwater swamps or thickets; flowers in spring 
 
 
Fort Bend County 
Bald Eagle (Haliaeetus leucocephalus) - found primarily near seacoasts, rivers, and large 
lakes; nests in tall trees or on cliffs near water; communally roosts, especially in winter; 
hunts live prey, scavenges, and pirates food from other bird 
White-faced Ibis (Plegadis chihi) - prefers freshwater marshes, sloughs, and irrigated rice 
fields, but will attend brackish and saltwater habitats; nests in marshes, in low trees, on the 
ground in bulrushes or reeds, or on floating mats 
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
Corkwood (Leitneria floridana) - small, sparingly-branched, dioecious, deciduous shrub or 
small tree; forms thickets of stick-like erect stems, the diameter of each at base rarely to 12 or 
13 cm; found in narrow zone between brackish marsh and contiguous coastal pine-hardwood; 
brackish or freshwater swamps or thickets; flowers in spring 
 
Galveston County 
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Bald Eagle (Haliaeetus leucocephalus) - found primarily near seacoasts, rivers, and large 
lakes; nests in tall trees or on cliffs near water; communally roosts, especially in winter; 
hunts live prey, scavenges, and pirates food from other birds  
Black Rail (Laterallus jamaicensis) - salt, brackish, and freshwater marshes, pond borders, 
wet meadows, & grassy swamps; nests in or along edge of marsh, sometimes on damp 
ground, but usually on mat of previous year's dead grasses; nest usually hidden in marsh 
grass or at base of Salicornia 
Swallow-tailed Kite (Elanoides forficatus) - lowland forested regions, especially swampy 
areas, ranging into open woodland; marshes, along rivers, lakes, and ponds; nests high in tall 
tree in clearing or on forest woodland edge, usually in pine, cypress, or various deciduous 
trees  
White-faced Ibis (Plegadis chihi) - prefers freshwater marshes, sloughs, and irrigated rice 
fields, but will attend brackish and saltwater habitats; nests in marshes, in low trees, on the 
ground in bulrushes or reeds, or on floating mats 
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
Colonial waterbird nesting areas  - many rookeries active annually 
Alligator Snapping Turtle (Macrochelys temminckii) - deep water of rivers, canals, lakes, 
and oxbows; also swamps, bayous, and ponds near deep running water; sometimes enters 
brackish coastal waters; usually in water with mud bottom and abundant aquatic vegetation; 
may migrate several miles along rivers; active March-October; breeds April-October 
Correll’s false dragon-head (Physostegia correllii) – wet soils including roadside ditches 
and irrigation channels; flowering June-July 
 
Harris County 
Bald Eagle (Haliaeetus leucocephalus ) - found primarily near seacoasts, rivers, and large 
lakes; nests in tall trees or on cliffs near water; communally roosts, especially in winter; 
hunts live prey, scavenges, and pirates food from other birds  
Black Rail (Laterallus jamaicensis) – salt, brackish, and freshwater marshes, pond borders, 
wet meadows, & grassy swamps; nests in or along edge of marsh, sometimes on damp 
ground, but usually on mat of previous year's dead grasses; nest usually hidden in marsh 
grass or at base of Salicornia  
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
Colonial waterbird nesting areas  - many rookeries active annually 
Creek Chubsucker (Erimyzon oblongus) - small rivers and creeks of various types; seldom 
in impoundments; prefers headwaters, but seldom occurs in springs; young typically in 
headwater rivulets or marshes; spawns in river mouths or pools, riffles, lake outlets, upstream 
creeks 
Alligator Snapping Turtle (Macroclemys temminckii ) - deep water of rivers, canals, lakes, 
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and oxbows; also swamps, bayous, and ponds near deep running water; sometimes enters 
brackish coastal waters; usually in water with mud bottom and abundant aquatic vegetation; 
may migrate several miles along rivers; active March-October; breeds April-October 
 
 
Leon County 
Houston Toad (Bufo houstonensis) - endemic; species sandy substrate, water in pools, 
ephemeral pools, stock tanks; breeds in spring especially after rains; burrows in soil when 
inactive; breeds February-June 
Bald Eagle (Haliaeetus leucocephalus) - found primarily near seacoasts, rivers, and large 
lakes; nests in tall trees or on cliffs near water; communally roosts, especially in winter; 
hunts live prey, scavenges, and pirates food from other birds 
Interior Least Tern (Sterna antillarum athalassos) – this subspecies is listed only when 
inland (more than 50 miles from a coastline); nests along sand and gravel bars within braided 
streams, rivers; also know to nest on man-made structures (inland beaches, wastewater 
treatment plants, gravel mines, etc); eats small fish & crustaceans, when breeding forages 
within a few hundred feet of colony 
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
Paddlefish (Polyodon spathula) - prefers large, free-flowing rivers, but will frequent 
impoundments with access to spawning sites; spawns in fast, shallow water over gravel bars; 
larvae may drift from reservoir to reservoir  
 
 
Liberty County 
Bald Eagle (Haliaeetus leucocephalus ) - found primarily near seacoasts, rivers, and large 
lakes; nests in tall trees or on cliffs near water; communally roosts, especially in winter; 
hunts live prey, scavenges, and pirates food from other birds  
Swallow-tailed Kite (Elanoides forficatus) - lowland forested regions, especially swampy 
areas, ranging into open woodland; marshes, along rivers, lakes, and ponds; nests high in tall 
tree in clearing or on forest woodland edge, usually in pine, cypress, or various deciduous 
trees  
White-faced Ibis (Plegadis chihi) - prefers freshwater marshes, sloughs, and irrigated rice 
fields, but will attend brackish and saltwater habitats; nests in marshes, in low trees, on the 
ground in bulrushes or reeds, or on floating mats 
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
Colonial waterbird nesting areas  - many rookeries active annually 
Creek Chubsucker (Erimyzon oblongus) – small rivers and creeks of various types; seldom 
in impoundments; prefers headwaters, but seldom occurs in springs; young typically in 
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headwater rivulets or marshes; spawns in river mouths or pools, riffles, lake outlets, upstream 
creeks  
Paddlefish (Polyodon spathula) - prefers large, free-flowing rivers, but will frequent 
impoundments with access to spawning sites; spawns in fast, shallow water over gravel bars; 
larvae may drift from reservoir to reservoir  
Alligator Snapping Turtle (Macrochelys temminckii) - deep water of rivers, canals, lakes, 
and oxbows; also swamps, bayous, and ponds near deep running water; sometimes enters 
brackish coastal waters; usually in water with mud bottom and abundant aquatic vegetation; 
may migrate several miles along rivers; active March-October; breeds April-October  
 
Madison County 
Houston Toad (Bufo houstonensis) - endemic; species sandy substrate, water in pools, 
ephemeral pools, stock tanks; breeds in spring especially after rains; burrows in soil when 
inactive; breeds February-June 
Bald Eagle (Haliaeetus leucocephalus) - found primarily near seacoasts, rivers, and large 
lakes; nests in tall trees or on cliffs near water; communally roosts, especially in winter; 
hunts live prey, scavenges, and pirates food from other birds 
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
Paddlefish (Polyodon spathula) - prefers large, free-flowing rivers, but will frequent 
impoundments with access to spawning sites; spawns in fast, shallow water over gravel bars; 
larvae may drift from reservoir to reservoir  
Alligator Snapping Turtle (Macrochelys temminckii) - deep water of rivers, canals, lakes, 
and oxbows; also swamps, bayous, and ponds near deep running water; sometimes enters 
brackish coastal waters; usually in water with mud bottom and abundant aquatic vegetation; 
may migrate several miles along rivers; active March-October; breeds April-October  
 
Montgomery County 
Bald Eagle (Haliaeetus leucocephalus) - found primarily near seacoasts, rivers, and large 
lakes; nests in tall trees or on cliffs near water; communally roosts, especially in winter; 
hunts live prey, scavenges, and pirates food from other birds  
White-faced Ibis (Plegadis chihi) - prefers freshwater marshes, sloughs, and irrigated rice 
fields, but can be found in brackish and saltwater habitats; nests in marshes, in low trees, on 
the ground in bulrushes or reeds, or on floating mats 
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
Creek Chubsucker (Erimyzon oblongus) – small rivers and creeks of various types; seldom 
in impoundments; prefers headwaters, but seldom occurs in springs; young typically in 
headwater rivulets or marshes; spawns in river mouths or pools, riffles, lake outlets, upstream 
creeks  
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Paddlefish (Polyodon spathula) - prefers large, free-flowing rivers, but will frequent 
impoundments with access to spawning sites; spawns in fast, shallow water over gravel bars; 
larvae may drift from reservoir to reservoir  
Alligator Snapping Turtle (Macrochelys temminckii) - deep water of rivers, canals, lakes, 
and oxbows; also swamps, bayous, and ponds near deep running water; sometimes enters 
brackish coastal waters; usually in water with mud bottom and abundant aquatic vegetation; 
may migrate several miles along rivers; active March-October; breeds April-October  
Correll’s false dragon-head (Physostegia correllii) - wet soils including roadside ditches 
and irrigation channels; flowering June-July (blank) 
 
Polk County 
Bald Eagle (Haliaeetus leucocephalus ) - found primarily near seacoasts, rivers, and large 
lakes; nests in tall trees or on cliffs near water; communally roosts, especially in winter; 
hunts live prey, scavenges, and pirates food from other birds  
Swallow-tailed Kite (Elanoides forficatus) - lowland forested regions, especially swampy 
areas, ranging into open woodland; marshes, along rivers, lakes, and ponds; nests high in tall 
tree in clearing or on forest woodland edge, usually in pine, cypress, or various deciduous 
trees  
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
Creek Chubsucker (Erimyzon oblongus) – small rivers and creeks of various types; seldom 
in impoundments; prefers headwaters, but seldom occurs in springs; young typically in 
headwater rivulets or marshes; spawns in river mouths or pools, riffles, lake outlets, upstream 
creeks  
Paddlefish (Polyodon spathula) - prefers large, free-flowing rivers, but will frequent 
impoundments with access to spawning sites; spawns in fast, shallow water over gravel bars; 
larvae may drift from reservoir to reservoir  
Alligator Snapping Turtle (Macrochelys temminckii) - deep water of rivers, canals, lakes, 
and oxbows; also swamps, bayous, and ponds near deep running water; sometimes enters 
brackish coastal waters; usually in water with mud bottom and abundant aquatic vegetation; 
may migrate several miles along rivers; active March-October; breeds April-October  
 
San Jacinto County 
Bald Eagle (Haliaeetus leucocephalus ) - found primarily near seacoasts, rivers, and large 
lakes; nests in tall trees or on cliffs near water; communally roosts, especially in winter; 
hunts live prey, scavenges, and pirates food from other birds  
Swallow-tailed Kite (Elanoides forficatus) - lowland forested regions, especially swampy 
areas, ranging into open woodland; marshes, along rivers, lakes, and ponds; nests high in tall 
tree in clearing or on forest woodland edge, usually in pine, cypress, or various deciduous 
trees  
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
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Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
Creek Chubsucker (Erimyzon oblongus) – small rivers and creeks of various types; seldom 
in impoundments; prefers headwaters, but seldom occurs in springs; young typically in 
headwater rivulets or marshes; spawns in river mouths or pools, riffles, lake outlets, upstream 
creeks  
Paddlefish (Polyodon spathula) - prefers large, free-flowing rivers, but will frequent 
impoundments with access to spawning sites; spawns in fast, shallow water over gravel bars; 
larvae may drift from reservoir to reservoir  
Alligator Snapping Turtle (Macrochelys temminckii) - deep water of rivers, canals, lakes, 
and oxbows; also swamps, bayous, and ponds near deep running water; sometimes enters 
brackish coastal waters; usually in water with mud bottom and abundant aquatic vegetation; 
may migrate several miles along rivers; active March-October; breeds April-October  
 
 
Walker County 
Bald Eagle (Haliaeetus leucocephalus ) - found primarily near seacoasts, rivers, and large 
lakes; nests in tall trees or on cliffs near water; communally roosts, especially in winter; 
hunts live prey, scavenges, and pirates food from other birds  
Swallow-tailed Kite (Elanoides forficatus) - lowland forested regions, especially swampy 
areas, ranging into open woodland; marshes, along rivers, lakes, and ponds; nests high in tall 
tree in clearing or on forest woodland edge, usually in pine, cypress, or various deciduous 
trees  
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
Creek Chubsucker (Erimyzon oblongus) – small rivers and creeks of various types; seldom 
in impoundments; prefers headwaters, but seldom occurs in springs; young typically in 
headwater rivulets or marshes; spawns in river mouths or pools, riffles, lake outlets, upstream 
creeks  
Paddlefish (Polyodon spathula) - prefers large, free-flowing rivers, but will frequent 
impoundments with access to spawning sites; spawns in fast, shallow water over gravel bars; 
larvae may drift from reservoir to reservoir  
Alligator Snapping Turtle (Macrochelys temminckii) - deep water of rivers, canals, lakes, 
and oxbows; also swamps, bayous, and ponds near deep running water; sometimes enters 
brackish coastal waters; usually in water with mud bottom and abundant aquatic vegetation; 
may migrate several miles along rivers; active March-October; breeds April-October  
 
 
Waller County 
Bald Eagle (Haliaeetus leucocephalus) - found primarily near seacoasts, rivers, and large 
lakes; nests in tall trees or on cliffs near water; communally roosts, especially in winter; 
hunts live prey, scavenges, and pirates food from other birds  
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White-faced Ibis (Plegadis chihi) - prefers freshwater marshes, sloughs, and irrigated rice 
fields, but will attend brackish and saltwater habitats; nests in marshes, in low trees, on the 
ground in bulrushes or reeds, or on floating mats 
Wood Stork (Mycteria americana) - forages in prairie ponds, flooded pastures or fields, 
ditches, and other shallow standing water, including salt-water; usually roosts communally in 
tall snags, sometimes in association with other wading birds (i.e. active heronries); breeds in 
Mexico and birds move into Gulf States in search of mud flats and other wetlands, even those 
associated with forested areas; formerly nested in Texas, but no breeding records since 1960 
Creek Chubsucker (Erimyzon oblongus) - small rivers and creeks of various types; seldom 
in impoundments; prefers headwaters, but seldom occurs in springs; young typically in 
headwater rivulets or marshes; spawns in river mouths or pools, riffles, lake outlets, 
upstream creeks   
Alligator Snapping Turtle (Macroclemys temminckii) - deep water of rivers, canals, lakes, 
and oxbows; also swamps, bayous, and ponds near deep running water; sometimes enters 
brackish coastal waters; usually in water with mud bottom and abundant aquatic vegetation; 
may migrate several miles along rivers; active March-October; breeds April-October  
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Texas Parks and Wildlife Department  
Analysis of Water Management Strategies  

Recommended in the 2001 Region H Water Plan 
 
 
The Resource Protection Division of the Texas Parks and Wildlife Department prepared the 
attached document: Region H Strategies – Preliminary Assessment, Internal Working 
Memorandum, 2001.   
 
The following changes between the 2001 Region H Plan and this update to the plan should be 
noted: 

• The final impoundment plan for Allens Creek Reservoir, as submitted and approved 
in the water right application, was changed from the outline included in the 2001 
Region H Water Plan.  The project footprint was reduced to avoid Alligator Hole. 

• Bedias Creek Reservoir and the related Interbasin Transfer from Bedias to Lake 
Conroe is not a recommended strategy in the 2006 update to the Region H plan. 

• Little River Reservoir has been replaced in the 2006 update to the Region H Plan with 
an off-channel reservoir in the Little River Basin. 

• The SJRA/Lake Livingston Diversion was not a recommended strategy in the 2001 
Region H Plan, nor is it recommended in the 2006 update. 

• The Sabine to Region H Interbasin Transfer was not a recommended strategy in the 
2001 Region H Plan, nor is it recommended in the 2006 update. 

 



Texas Parks and Wildlife Department 
Region H Strategies – Preliminary 

Assessment 
Internal Working Memorandum 

2001 
 



 1



 2

 

 

Region H   Houston RWPG   
        

Proposed Project / Strategy acre/feet Concerns/Potential Impacts Date Needed
Allens Creek Reservoir 

(BRA/Houston) 99,650/yr  
Loss/alteration of habitat to inundation (8,250 acres); Reduced instream 

flows and freshwater inflows; Pipeline construction from reservoir (bed and 
banks, wetlands, terrestrial habitat, rare species) Now 

Bedias Creek Reservoir (SJRA/TRA)  90,700/yr 
Loss/alteration of habitat to inundation ; Reduced instream flows;  Pipeline 

construction from reservoir (bed and banks, wetlands, terrestrial habitat, rare 
species) 2030 

Little River Reservoir (BRA/GCWA)  129,000/yr
Loss/alteration of habitat to inundation; Reduced instream flows; Pipeline 

construction from reservoir (bed and banks, wetlands, terrestrial habitat, rare 
species) ???? 

Luce Bayou transfer (City of Houston) 75,000/yr 
8 miles of rectification; Reduced flows in Trinity River; Reduced freshwater 

inflows to Trinity Bay; Increased flows in Luce Bayou; Loss/alteration of 
habitat 

2020 

SJRA/City of Houston contract 67,029/yr Reduced instream flows between Conroe and Lake Houston; Alteration/loss 
of habitat; Pipeline construction? 2030 

SJRA/Lake Livingston Diversion 75,000/yr 
Rectification of stream channel and increased flows in San Jacinto River; 

Reduced instream flows downstream of Lake Livingston; Reduced freshwater 
inflows to Trinity Bay; Pipeline construction?  

2030 

TRA/City of Houston contract 200,000/yr CWA canal or Luce Bayou 2040 

Bedias transfer 90,700/yr Rectification of and increased flows in Mock Branch and West Fork San 
Jacinto River; Pipeline construction (bed and banks, wetlands)  2030 

GCWA/City of Houston contract 
(Trinity River water to Galveston) 23,000/yr Reduced freshwater inflows to Trinity Bay; Pipeline construction (bed and 

banks, wetlands, rare species) 2050 

Sabine transfer for all water user 
groups 

101,500 - 
453,100/yr

Interbasin transfer; Pipeline construction (bed and banks, wetlands, loss of 
habitat, rare species, cultural resources); movement of exotic species or 

species not native to receiving basin 
2010-2050 
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STRATEGY: Allens Creek Reservoir 
 
SPONSOR: Brazos River Authority, City of Houston 
 
SUMMARY 
 
DESCRIPTION:  The reservoir site is located on Allens Creek, a tributary to the Brazos 
River, in Austin County.  A permit has been issued for this project to the TWDB for 
industrial purposes for the consumptive use of 46,256 acre-feet per year.  The Brazos 
Rivber Authority (BRA) and the City of Houston (COH) have recently submitted a 
permit amendment to increase the project yield, change the use type and become project 
sponsors.  The BRA is in the process of purchasing the entire site from Reliant Energy 
(this may have already been accomplished).  The project is configured as a scalping 
reservoir that would divert stormwater flows from the Brazos River and impound these 
flows into the reservoir to create storage yield.  Maximum dam height is 53 feet and the 
conservation storage capacity is approximately 145,500 acre-feet at an elevation of 121.0 
feet msl. 
 
COST:  $157.3 million (1999) 
 
STARTING DECADE:  2000 
 
QUANTITY OF WATER:  99,650 acre-feet per year 
 
LAND IMPACTED:  7,000 acres (Region H Plan, 2001); 8,250 acres (Bauer et al, 1991) 
 
PURPOSE:  Municipal, Industrial, and Irrigation Water Supply and Recreation 
 
ISSUES AFFECTING FEASIBILITY: The Texas Legislature has designated this site as 
a Unique Reservoir Site.  The Water Planning Group rated environmental impacts 
moderate to small and also reported no endangered species have been found on the site.  
TPWD’s Wildlife Diversity Program reports the following rare species may be found in 
Austin County: 
 

Houston Toad (State and Federally Endangered) 
American Peregrine Falcon (State Endangered/Federally Delisted) 
Arctic Peregrine Falcon (State Threatened/Federally Delisted) 
Attwater’s Greater Prairie Chicken (State and Federally Endangered) 
Bald Eagle (State and Federally Threatened) 
Henslow’s Sparrow (State Species of Concern) 
Mountain Plover (State Species of Concern) 
White-faced Ibis (Federal Species of Concern/State Threatened) 
White-tailed Hawk (Federal Species of Concern/State Threatened) 
Whooping Crane (State and Federally Endangered) 
Wood Stork (Federal Species of Concern/State Threatened) 
Plains Spotted Skunk (State Species of Concern) 



 4

Smooth Green Snake (Federal Species of Concern/State Threatened) 
Texas Garter Snake (State Species of Concern) 
Texas Horned Lizard (Federal Species of Concern/State Threatened) 
Timber/Canebrake Rattlesnake (Federal Species of Concern/State Threatened) 

 
Diversion of floodflows from the Brazos River will result in the reduction/alteration of 
instream flows and freshwater inflows to the Gulf of Mexico.  There is a USGS gage on 
the Brazos River upstream of the project location near the City of Hempstead (USGS 
gage # 08111500) and another gage downstream near the City of Richmond (USGS gage 
# 08114000).  At times, flows in the Brazos River in the project area are affected by 
reservoirs on the Brazos River at Waco and by reservoirs on the Lampasas and Little 
Rivers above Cameron.  Median monthly flows (cfs), minimum flows (cfs), and 
maximum flows (cfs) from the aforementioned gages are presented below: 
 
Monthly median flows (cfs) as reported from USGS gage # 08111500 near Hempstead, 
TX for the Period of Record (1938 to current year): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
2840 3790 3370 3840 7400 5500 2190 1430 1440 1450 1670 2380 

 
Monthly Minimum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
386 483 425 922 953 1027 817 714 453 180 318 299 

 
Monthly Maximum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
55994 54748 50455 42857 69861 51960 18998 11507 18028 24832 29487 41594 
 
 
Monthly median flows (cfs) as reported from USGS gage # 08114000 near Richmond, 
TX for the Period of Record (1922 to current year): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
3540 4600 4400 4300 7310 5900 2360 1440 1570 1700 2000 2595 

 
Monthly Minimum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
542 527 445 453 818 603 221 141 414 202 366 479 

 
Monthly Maximum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
60497 54407 54052 41900 77197 58350 21261 11802 19847 28763 32360 52865 
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STRATEGY:  Bedias Creek Reservoir 
 
SPONSOR:  San Jacinto River Authority, Trinity River Authority 
 
SUMMARY 
 
DESCRIPTION:  The reservoir site is located principally within Madison County in the 
Trinity River Basin and includes Bedias and Caney Creeks.  The upstream drainage area 
is approximately 395 square miles.  The dam is proposed with a maximum height of 45 
feet and a normal pool elevation of 230.0 feet msl.  The reservoir is proposed to have a 
conservation storage capacity of 181,000 acre-feet and would inundate about 13,000 
acres.  
  
COST:  $132 million (1999) 
 
STARTING DECADE:  2030  
 
QUANTITY OF WATER:  90,700 acree-feet per year 
 
LAND IMPACTED:  27,400 acres 
 
PURPOSE:  Municipal Water Supply and Flood Control   
 
ISSUES AFFECTING FEASIBILITY:   
 
Several rare species have been documented in the area and others are likely to occur in 
the project area.  Documented and probable rare species that may be impacted by this 
project are listed below: 
 

Documented Species: 
Bald Eagle (State and Federally Threatened) 
Red-cockaded Woodpecker (State and Federally Endangered)  
Interior Least Tern (State and Federally Endangered) 
Louisiana Pine Snake (State Threatened) 
Reddish Egret Federal Species of Concern/State Threatened) 
White-faced Ibis (Federal Species of Concern/State Threatened) 
Wood Stork (Federal Species of Concern/State Threatened) 
Arctic Peregrine Falcon (State Threatened/Federally Delisted) 
Texas Horned Lizard (Federal Species of Concern/State Threatened) 
Alligator Snapping Turtle (Federal Species of Concern/State Threatened) 
Timber Rattlesnake (Federal Species of Concern/State Threatened) 
Creek Chubsucker (Federal Species of Concern/State Threatened) 
Blue Sucker (Federal Species of Concern/State Threatened) 
Navasota Ladies Tresses (State and Federally Endangered) 
 
Probable Species: 
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Paddlefish (Federal Species of Concern/State Threatened) 
Bachman’s Sparrow (Federal Species of Concern/State Threatened) 
Plains Spotted Skunk (State Species of Concern) 
Texas Garter Snake (State Species of Concern) 
Houston Toad (State and Federally Endangered) 
Southeastern Myotis (State Species of Concern) 

 
Various habitat types will be lost due to construction of Bedias Reservoir.  The Cover 
Type and the estimated amount of acreage lost as presented in Frye and Curtis (1990) are 
listed below: 
  
 Cover Type:            Acres Lost: 
 Mixed Bottomland Hardwood Forest (Priority 2)  7,328 
 Grasses/Parks       7,036 
 Post Oak-Elm-Hackberry Forest    6,851 

Other        3,460 
 
Total        24,675 
 

Construction of Bedias Reservoir will also significantly reduce instream flows and alter 
aquatic habitat within Bedias Creek.  There is a USGS streamflow gage (#08065800) on 
Bedias Creek near the City of Madisonville.  Monthly median flows, monthly minimums, 
and monthly maximums (cfs) from this gage for the period of record are reported below:  
 
Monthly median flows (cfs) as reported from USGS gage # 08065800 near Madisonville, 
TX (October 1967 to current): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
30 38 28 18 24 7.8 1.1 0.4 0.64 0.77 4.3 16 

 
Monthly Minimum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
2.0 3.8 3.1 2.3 2.7 0.43 0.01 0 0 0 0.03 0.2 

 
Monthly Maximum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
2015 1580 908 1333 1046 1745 260 266 1551 3021 932 983 
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STRATEGY:  Little River Reservoir 
 
SPONSOR:  Brazos River Authority, Gulf Coast Water Authority 
 
SUMMARY 
 
DESCRIPTION:  The reservoir site is located on the Little River just upstream of its 
confluence with the Brazos River within Milam County.  The reservoir would have a 
surface area of 35,000 acres and a storage volume of about 930,000 acre-feet.  Currently, 
the upstream drainage of approximately 7,500 square miles lacks any major 
impoundments.   
  
COST:  $361 million (1999) 
 
STARTING DECADE:  2000 
 
QUANTITY OF WATER:  129,000 acre-feet per year 
 
LAND IMPACTED:  35,000 acres 
 
PURPOSE:  Municipal Water Supply 
 
ISSUES AFFECTING FEASIBILITY:  Construction of reservoir will result in 
loss/alteration of 35,000 acres.  The habitat types and acreage affected have not been 
surveyed, although bottomland hardwoods likely comprise a large portion.  Several rare 
species may be present in the project area, including: 
 

Houston Toad (State and Federally Endangered) 
American Peregrine Falcon (State Endangered/Federally Delisted) 
Arctic Peregrine Falcon (State Threatened/Federally Delisted) 
Interior Least Tern (State and Federally Endangered) 
Zone-tailed Hawk (Federal Species of Concern/State Threatened) 
Guadalupe Bass (State Species of Concern) 
Texas Horned Lizard (Federal Species of Concern/State Threatened) 
Navasota Ladies Tresses (State and Federally Endangered) 
Parks’ Jointweed (State Species of Concern) 
 

The reservoir will also impound a currently free-flowing river, thus significantly altering 
instream flows and aquatic habitats.  Alteration of aquatic habitat will likely affect some 
aquatic organisms, such as freshwater mussels.  Little River is known to contain a 
thriving mussel population (J. Henson, pers. comm.).  Nationally, 67% of freshwater 
mussels are rare or imperiled (Nature Conservancy, 1996).  There is a USGS gage 
(#08106500) on Little River near the City of Cameron.  Monthly median flows, monthly 
minimums, and monthly maximums (cfs) from this gage for the period of record are 
reported below: 
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Monthly median flows (cfs) as reported from USGS gage # 08106500 near Cameron, TX 
(1916 to current year): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
435 581 685 950 1520 1130 463 190 192 186 282 302 

 
Monthly Minimum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
25 41 23 16 132 15 1.6 2.2 2.1 0.77 15 23 

 
Monthly Maximum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
9662 13031 14423 13887 17385 11326 9426 5106 26298 10139 8506 9923 
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STRATEGY:  Luce Bayou Transfer 
 
SPONSOR:  City of Houston 
 
SUMMARY 
 
DESCRIPTION:  The City of Houston has planned the Northeast Water Purification 
Plant (NEWPP) to supply need in the northern parts of Harris County.  The NEWPP will 
take its raw water directly from Lake Houston.  The City’s East Water Purification Plant 
(EWPP) and a group of industries also draw raw water supplies from Lake Houston.  By 
the year 2020, demands will exceed the City’s raw water supplies currently available in 
Lake Houston. 
 
Supplies owned by the City of Houston in the Trinity River are sufficient to meet the 
shortfall, however, no conveyance system exists to deliver Trinity River water to Lake 
Houston.  The Luce Bayou strategy will supply Trinity River water to the upstream end 
of Luce Bayou.  From there, the water will flow to and be available from Lake Houston. 
 
Luce Bayou diversion facilities will consist of a pumping station with river intake at 
Capers Ridge on the west bank of the Trinity River approximately 11 miles north of 
Liberty.  A pipeline segment followed by an earthen canal will carry the flow from the 
pumping station to the upstream end of Luce Bayou.  To accommodate the increased 
flow (220 MGD by 2050), the Luce Bayou channel will be widened, deepened and 
straightened from its headwaters to its confluence with Tarkington Bayou. 
 
COST:  $84 million (1999) 
 
STARTING DECADE:  2020 
 
QUANTITY OF WATER:  302,500 acre-feet per year 
 
SUPPLY SOURCE:  Trinity River 
 
ISSUES AFFECTING FEASIBILITY:  Construction of the Luce Bayou project will 
require rectification of approximately eight miles of Luce Bayou, altering the aquatic 
habitat and ecology in that segment, and possibly in downstream segments.  The mixing 
of Trinity River water and San Jacinto River water in Lake Houston may have an adverse 
impact on the lake’s ecology.  Increased use of stored water from Lake Livingston may 
result in periodic or prolonged low lake levels, which may adversely impact the lake’s 
ecology and/or recreational activities.   
 
Land use in the Lake Houston drainage basin is about 73% forest and 14% pasture.  Luce 
Bayou is bordered by one of the highest quality bottomland hardwood forests remaining 
in the Houston area.  The Region H plan states “wetlands mitigation may be required to 
offset losses due to pumping station, pipeline, and canal construction.”  This is true, 
however, the rectification of Luce Bayou and subsequent impacts to riparian habitats will 
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also likely require significant mitigation.  Mitigation may also be required for impacts to 
rare species, as several may be present in the project area, including: 
 
 Houston Toad (State and Federally Endangered) 

American Peregrine Falcon (State Endangered/Federally Delisted) 
Arctic Peregrine Falcon (State Threatened/Federally Delisted) 
Reddish Egret (Federal Species of Concern/State Threatened) 
White-faced Ibis (Federal Species of Concern/State Threatened) 
Wood Stork (Federal Species of Concern/State Threatened) 
Attwater’s Greater Prairie Chicken (State and Federally Endangered) 
Bald Eagle (State and Federally Threatened) 
Henslow’s Sparrow (State Species of Concern) 
Mountain Plover (State Species of Concern) 
Piping Plover (State and Federally Endangered) 

 Black Rail (State Species of Concern) 
  Brown Pelican (State and Federally Endangered) 
 Snowy Plover (State Species of Concern) 

Swallow-tailed Kite (Federal Species of Concern/State Threatened) 
Creek Chubsucker (Federal Species of Concern/State Threatened) 

 Plains Spotted Skunk (State Species of Concern) 
 Rafinesque’s Big-eared Bat (Federal Species of Concern/State Threatened) 
 Southeastern Myotis (State Species of Concern) 

Alligator Snapping Turtle (Federal Species of Concern/State Threatened) 
Timber Rattlesnake (Federal Species of Concern/State Threatened) 

 Smooth Green Snake (Federal Species of Concern/State Threatened) 
Texas Garter Snake (State Species of Concern) 
Corkwood (State Species of Concern) 
Giant Sharpstem Umbrella-sedge (State Species of Concern) 
Houston Daisy (State Species of Concern) 
Threeflower Broomweed (State Species of Concern) 

 
 
Increased flows in Luce Bayou, which are estimated to be as high as 220 MGD (341 cfs) 
by the year 2050, will greatly affect aquatic organisms and may result in erosion 
problems.  There is a USGS gage (#08071280) on Luce Bayou near the City of Huffman.  
Monthly median flows, monthly minimums, and monthly maximums (cfs) from this gage 
for the period of record are reported below: 
 
Monthly median flows (cfs) as reported from USGS gage # 08071280 near Huffman, TX 
(May 1984 to current year): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
61 50 62 14 10 6.7 2.7 1.1 1.6 1.6 8.4 31 

 
Monthly Minimum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1.1 1.3 1.6 3.1 0.57 0.12 0.01 0.35 0.03 0.01 0.17 1.4 
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Monthly Maximum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
826 980 878 1047 2443 1965 333 102 394 2988 1416 862 
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STRATEGY:  San Jacinto River Authority/City of Houston Contract 
 
SPONSOR:  San Jacinto River Authority, City of Houston 
 
SUMMARY 
 
DESCRIPTION:  This contractual transfer would consist of a water exchange between 
the San Jacinto River Authority (SJRA) and the City of Houston that would allow the 
SJRA to capture the City of Houston’s water supplies within Lake Conroe so as to meet 
the SJRA Northern region water needs.  In exchange, the SJRA would transfer a like 
quantity of water supplies from either or both of the SJRA San Jacinto run-of-river and/or 
Trinity River water supplies.   
 
Lake Conroe has water rights associated with its water that is owned by the SJRA 
(32,921 acre-feet per year) and the City of Houston (67,029 acre-feet per year).  The City 
of Houston owns all of the water rights within Lake Houston (168,000 acre-feet per year) 
and the SJRA owns the 55,000 acre-feet per year of run-of-river water rights that are 
diverted at Lake Houston.  Additionally, SJRA owns 56,000 acre-feet per year of Trinity 
River water rights that are diverted at the Coastal Water Authority (CWA) canal.  
Therefore, the SJRA has a total of 143,921 acre-feet per year of surface water rights.   
 
COST:  Unknown, potentially zero 
 
STARTING DECADE:  2000 
 
QUANTITY OF WATER:  67,029 acre-feet per year 
 
SUPPLY SOURCE:  Lake Conroe 
 
ISSUES AFFECTING FEASIBILITY:  Use of this strategy will reduce the quantity of 
instream flows in the segment of the West Fork San Jacinto River between Lake Conroe 
and Lake Houston.  There are two USGS gage stations located on the West Fork San 
Jacinto River near the City of Conroe, one downstream of Lake Conroe (USGS gage # 
08067650) and one further downstream (USGS gage # 08068000).  There is also a USGS 
gage station on the West Fork San Jacinto River upstream of Lake Houston near the City 
of Porter (USGS gage # 08068090).  Monthly median flows, monthly minimums, and 
monthly maximums (cfs) from these gages for the period of record are reported below: 
 
Monthly median flows (cfs) as reported from USGS gage # 08067650 downstream of 
Lake Conroe near Conroe, TX (1972 to current year): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
73 236 19.5 4.35 12 2.5 0.92 0.60 1.6 3.4 8.2 100 

 
Monthly Minimum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
0 0 0 0 0.16 0 0 0 0 0 0 0 
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Monthly Maximum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
1776 1349 856 1815 1899 1143 231 124 820 601 3003 1023 

 
 
Monthly median flows (cfs) as reported from USGS gage # 08068000 near Conroe, TX 
(July 1939 to current year): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
192 241 156 114 122 66 34 26 30 32 60 136 

 
Monthly Minimum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
19.7 22.5 20.4 26.0 18.9 15.4 11.2 7.96 6.3 8.1 10.4 21.5 

 
Monthly Maximum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
3360 3258 2319 5446 4153 3086 977 1899 1945 7836 6834 3484 

 
    
Monthly median flows (cfs) as reported from USGS gage # 08068090 upstream of Lake 
Houston near Porter, TX (May 1984 to current year): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
348 394 245 134 130 102 52.5 44 45 47 101 236 

 
Monthly Minimum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
41.5 37.8 34.2 60.7 59.4 31.8 17.2 16.1 23.3 22.2 29.8 42.7 

 
Monthly Maximum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
3199 3763 2041 2229 2174 3169 535.9 222.5 323.3 10908 8244 1881 

 
 
Reductions in instream flows will likely cause alteration/loss of aquatic habitat and may 
impact aquatic organisms as well as riparian habitats.  Several rare species may be found 
in Montgomery County, including: 
 

American Peregrine Falcon (State Endangered/Federally Delisted) 
Arctic Peregrine Falcon (State Threatened/Federally Delisted) 
Bachman’s Sparrow (Federal Species of Concern/State Threatened) 
Bald Eagle (State and Federally Threatened) 
Swallow-tailed Kite (Federal Species of Concern/State Threatened) 
Henslow’s Sparrow (State Species of Concern) 
Red-cockaded Woodpecker (State and Federally Endangered) 
White-faced Ibis (Federal Species of Concern/State Threatened) 
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Wood Stork (Federal Species of Concern/State Threatened) 
Creek Chubsucker (Federal Species of Concern/State Threatened) 
Paddlefish (Federal Species of Concern/State Threatened) 
Plains Spotted Skunk (State Species of Concern) 

 Rafinesque’s Big-eared Bat (Federal Species of Concern/State Threatened) 
Southeastern Myotis (State Species of Concern) 
Alligator Snapping Turtle (Federal Species of Concern/State Threatened) 
Timber Rattlesnake (Federal Species of Concern/State Threatened) 

 Texas Garter Snake (State Species of Concern) 
Louisiana Pine Snake (Federal Candidate for listing/State Threatened) 
Correll’s False Dragonhead (State Species of Concern) 
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STRATEGY:  San Jacinto River Authority/Lake Livingston Diversion 
 
SPONSOR:  San Jacinto River Authority  
 
SUMMARY 
 
DESCRIPTION:  This strategy involves diverting flows from Lake Livingston into the 
West Fork San Jacinto River, which will then be conveyed into Lake Conroe.  From Lake 
Conroe, these supplies will be used to either serve the San Jacinto River Authority 
(SJRA) Northern basin demands or can be conveyed through the SJRA East Canal and 
Highlands system to meet water needs within the SJRA Southern basin.  The assumption 
is that the SJRA will secure approximately 75,000 acre-feet per year from a water source 
within the Trinity basin.   
 
This strategy is an interbasin transfer and as such will be subject to the junior water rights 
provision of Senate Bill 1.  The needed conveyance system would consist of the 
following facilities: 
 

1) a raw water intake in Lake Livingston near the Town of Point Blank 
2) a raw water pump station (70 mgd capacity) 
3) approximately 30 miles of 60-inch transmission main 

 
COST:  $133,800,000 
 
STARTING DECADE:  2030 
 
QUANTITY OF WATER:  75,000 acre-feet per year 
 
SUPPLY SOURCE:  Trinity River water supplies 
 
ISSUES AFFECTING FEASIBILITY:  Environmental concerns related to this project 
include construction within the upper West Fork San Jacinto River channel and 
rectification of some segment of the river will likely be required.  Increased use of stored 
water from Lake Livingston may result in periodic or prolonged low lake levels.  This 
strategy (as well as many others) would decrease freshwater inflows to the Trinity Bay 
estuary as water will be leaving the Trinity River Basin.   
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STRATEGY:  Trinity River Authority/City of Houston Contract Agreement 
 
SPONSOR:  Trinity River Authority, City of Houston 
 
SUMMARY 
 
DESCRIPTION:  The Trinity River Authority (TRA) is projected to have uncommitted 
surface water supplies (255,392 acre-feet per year) from their water rights within the 
Lake Livingston-Wallisville Salt Water Barrier system through 2050.  This water supply 
exists as stored water within Lake Livingston.  Through financial considerations 
associated with the 1964 construction contract for the Lake Livingston-Wallisville Salt 
Water Barrier project, the City of Houston has a preferred position relative to purchase of 
uncommitted water supplies from TRA’s share of the Livingston-Wallisville system.   
 
Diversion of these water supplies can occur either directly from Lake Livingston or at 
any point downstream of Lake Livingston.  Two potential diversion points and 
conveyance routes include use of the existing Coastal Water Authority (CWA) canal 
system at the Trinity River Pump Station and/or a new potential route from the Trinity 
River to Lake Houston via Luce Bayou.  If the Luce Bayou system is required to provide 
supply to the proposed Northeast Water Purification Plant (as is discussed under the Luce 
Bayou Diversion plan earlier in this document), then the CWA canal system would have 
sufficient excess capacity because previously utilized Lake Livingston flows would be 
diverted into Luce Bayou thereby freeing up capacity to convey up to 200,000 acre-feet 
per year.  
 
COST:  Unknown 
 
STARTING DECADE:  after 2030 
 
QUANTITY OF WATER:  up to 200,000 acre-feet per year 
 
SUPPLY SOURCE:  Trinity River water supplies 
 
ISSUES AFFECTING FEASIBILITY:  Additional transfer of Trinity River water 
supplies into the San Jacinto River basin will decrease freshwater inflows into the Trinity 
Bay estuary and may negatively impact wetland, aquatic, and riparian habitats.  Several 
rare species may be found in Liberty and/or Chambers County, including:  
 

American Peregrine Falcon (State Endangered/Federally Delisted) 
Arctic Peregrine Falcon (State Threatened/Federally Delisted) 
Bachman’s Sparrow (Federal Species of Concern/State Threatened) 
Bald Eagle (State and Federally Threatened) 
Interior Least Tern (State and Federally Endangered) 
Piping Plover (State and Federally Endangered) 
Swallow-tailed Kite (Federal Species of Concern/State Threatened) 
Henslow’s Sparrow (State Species of Concern) 
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Red-cockaded Woodpecker (State and Federally Endangered) 
White-faced Ibis (Federal Species of Concern/State Threatened) 
Wood Stork (Federal Species of Concern/State Threatened) 
Plains Spotted Skunk (State Species of Concern) 

 Rafinesque’s Big-eared Bat (Federal Species of Concern/State Threatened) 
Southeastern Myotis (State Species of Concern) 
Alligator Snapping Turtle (Federal Species of Concern/State Threatened) 
Timber Rattlesnake (Federal Species of Concern/State Threatened) 

 Texas Diamondback Terrapin (State Species of Concern) 
Atlantic Hawksbill Sea Turtle (State and Federally Endangered) 

 Green Sea Turtle (State and Federally Threatened) 
Gulf Saltmarsh Snake (State Species of Concern) 

 Kemp’s Ridley Sea Turtle (State and Federally Endangered) 
 Leatherback Sea Turtle (State and Federally Endangered) 
 Loggerhead Sea Turtle (State and Federally Threatened) 

Smooth Green Snake (Federal Species of Concern/State Threatened) 
 Corkwood (State Species of Concern) 
 Scarlet Catchfly (State Species of Concern) 
 Texas Windmill-grass (State Species of Concern) 
 
Instream flows downstream of the CWA canal diversion point will also decrease as a 
result of additional transfers.  The Coastal Water Authority’s diversion point is located 
downstream of the City of Dayton.  There is a USGS gage station (gage #08067000) on 
the Trinity River near the City of Liberty; however, there are no USGS gages 
downstream of the CWA diversion point.  Monthly median flows, monthly minimums, 
and monthly maximums (cfs) from the gage near the City of Liberty for the period of 
record are reported below: 
 
Monthly median flows (cfs) as reported from USGS gage # 08067000 near Liberty, TX 
(October 1940 to current year): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
19300 19000 20050 23650 21000 21800 14100 10000 9140 22750 20400 17000 
 
Monthly Minimum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
20317 10769 5139 21685 8311 14490 9135 --- --- 26320 16912 14005 
 
Monthly Maximum (cfs): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
55526 42183 47913 31300 56261 31591 9135 --- --- 26320 31800 29416 
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STRATEGY:  Bedias Reservoir – SJRA Interbasin Transfer 
 
SPONSOR:  San Jacinto River Authority, Trinity River Authority 
 
SUMMARY 
 
DESCRIPTION:  This strategy consists of defining the facilities necessary to impound 
and transport water supplies from the Trinity River basin to the upper San Jacinto River 
basin.  The impoundment of water in the Trinity River basin involves the construction of 
Bedias Creek Reservoir by TRA and SJRA.  The SJRA will require additional facilities 
to convey a portion of the created supplies into the West Fork of the San Jacinto River for 
use by SJRA.  A transmission system, consisting of the following, was defined to convey 
approximately 75,000 acre-feet per year: 
  

1) A raw water intake at the southeast end of the dam 
2) A raw water pump station (70 mgd capacity) 
3) Approximately 15 miles of 60-inch transmission main 
4) Approximately 2 miles of channel improvements to Mock Branch (tributary to 

the West Fork San Jacinto River), where water will be discharged for 
conveyance to Lake Conroe.  

 
COST:  $194,340,000 
 
STARTING DECADE:  2030 
 
QUANTITY OF WATER:  90,700 acre-feet per year 
            75,000 acre-feet per year to SJRA 
            15,700 acre-feet per year to TRA  
 
SUPPLY SOURCE:  Bedias Creek Reservoir (to be created) 
 
ISSUES AFFECTING FEASIBILITY:  Issues related to the construction of Bedias 
Reservoir were discussed previously.  The transfer of water to the San Jacinto River basin 
will require rectification of Mock Branch and may require rectification of some segment 
of McGary Creek and the West Fork San Jacinto River, which will affect aquatic, 
riparian, and wetland habitats.  Increased flows in Mock Branch as well as McGary Creek 
and the West Fork San Jacinto River may also negatively impact these habitats and the 
aquatic community.  Pipeline construction will have impacts to terrestrial, wetland, and 
aquatic habitats.  This project will also likely decrease freshwater inflows to the Trinity 
River estuary as water is leaving the Trinity basin.   
 
*No mention is made of McGary Creek in the Environmental Concerns section related to 
this project within the Region H water plan. 
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STRATEGY:  Gulf Coast Water Authority/City of Houston Contract  
 
SPONSOR:  Gulf Coast Water Authority, City of Houston, Coastal Water Authority 
 
SUMMARY 
 
DESCRIPTION:  Under this strategy the Gulf Coast Water Authority (GCWA) will 
purchase Trinity River water from the City of Houston and convey that water from the 
Coastal Water Authority (CWA) Bayport Reservoir to the Texas City Reservoir owned 
by the GCWA.  This will require the development of a conveyance system between the 
reservoirs, which was defined to consist of the following: 
 

1) A raw water pump station (25 mgd capacity) 
2) Approximately 16 miles of 36-inch transmission main 
3) Two channel crossings at Clear Lake and Dickinson Bayou 

 
COST:  $63,270,000 
 
STARTING DECADE:  2040  
 
*this strategy may be initiated earlier to allow the GCWA to allocate more of its Brazos 
River supplies to Fort Bend and Brazoria County WUG demands. 
 
QUANTITY OF WATER:  23,000 acre-feet per year  
 
SUPPLY SOURCE:  City of Houston (Trinity River water supplies) 
 
ISSUES AFFECTING FEASIBILITY:  While the ultimate outfall of this water still 
remains in the Galveston Bay estuary, the timing and location of the freshwater inflow 
will be altered.  The inflow would be moved from Upper Trinity Bay to western 
Galveston Bay.  From the description of this project in the Region H water plan it is not 
clear how the water will be conveyed from the Trinity River to the Bayport Reservoir. 
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STRATEGY:  Sabine River to Region H Interbasin Transfer  
 
SPONSOR:  SJRA, BRA, GCWA, and the City of Houston 
 
SUMMARY 
 
DESCRIPTION:  Under this strategy surplus raw water supplies in the Sabine Basin 
would be transferred to the major water providers within the San Jacinto Basin (the City 
of Houston and the San Jacinto River Authority) and in the Brazos River Basin (the 
Brazos River Authority and the Gulf Coast Water Authority) that have projected supply 
deficits.  Water will be pumped from the Sabine River upstream of the City of Orange 
and conveyed via Sabine River Authority canals to the Lower Neches Valley Authority 
(LNVA) canal system at the LNVA First Lift Pumping Station north of Beaumont.  
LNVA canals will carry the flow west and discharge it into the Trinity River upstream of 
the Coastal Water Authority Trinity River Pumping Station.  New canals, pumping 
stations, and pipelines will need to be constructed where it is not feasible to use existing 
facilities.    
 
The Region H plan surmises that with Sabine River water to replenish the lower Trinity 
water, additional withdrawals can be made from Lake Livingston.  An integral part of this 
strategy is a pipeline from Lake Livingston discharging into Rocky Creek.  Rocky Creek 
is a tributary to the Navasota River downstream of Gibbons Creek Lake and the Navasota 
empties into the Brazos River.  This transfer would supply the projected BRA and 
GCWA shortfalls in Region H. 
 
The City of Houston’s supply deficits would be alleviated by delivery of Sabine River 
water to the Trinity River upstream of the existing CWA Trinity River Pumping Station 
near Dayton.  The TRPS will pump the water to CWA’s Lynchburg Reservoir from 
which it will be distributed to the City of Houston’s East and Southeast Water 
Purification Plants. 
 
Delivery of Sabine River water to the lower Trinity River would allow SJRA to take their 
56,000 acre-feet per year from Lake Livingston, instead of the current method of 
pumping Trinity River water through the CWA canal system that supplies the Lynchburg 
Reservoir.  However, the SJRA has a projected additional shortfall of 18,600 acre-feet 
per year.  The SJRA will need to exchange this amount of Sabine water delivered to the 
lower Trinty River for an equivalent quantity of water in Lake Livingston.  The 74,600 
acre-feet per year of water needed can then be delivered to the upper reaches of the West 
Fork San Jacinto River via Lake Livingston to Rocky Creek pipeline described above.  
 
COST:  $809,944,000 
 
STARTING DECADE:  2010  
 
QUANTITY OF WATER:  101,500 acre-feet per year in 2010, increasing to 453,100 
acre-feet per year by 2050  
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SUPPLY SOURCE:  Sabine River 
 
ISSUES AFFECTING FEASIBILITY:  The transfer of this quantity of water out of the 
Sabine River Basin will significantly reduce freshwater inflows to the Sabine Lake 
estuary.  This strategy will require further study to fully assess the potential ecological 
effects on the estuary.  Also, the State of Louisiana and local Sabine Lake interests have 
historically voiced concern about a large-scale water transfer of this type.   
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Other Potential Water Management Strategies for Region H 
 

1) Municipal Water Conservation 
2) Irrigation Conservation 
3) Wastewater Reclamation/Reuse 
4) Desalination 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 

Appendix 7D 
 
 

Estimated Municipal Return Flows  
and Recommended Reuse 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 

This page intentionally left blank. 



Table 7D-1
Estimated Municipal Return Flows

and Recommended Reuse
Municipal Water Demand Estimated Municipal Return Flow

2000 2010 2020 2030 2040 2050 2060 2000 2010 2020 2030 2040 2050 2060
60% 58% 56% 54% 52% 50% 50%

Counties
Austin County 3,535 3,918 4,258 4,494 4,590 4,639 4,756 2,121 2,272 2,384 2,427 2,387 2,320 2,378
Brazoria County 40,127 44,685 50,822 56,754 62,022 68,202 74,967 24,076 25,917 28,460 30,647 32,251 34,101 37,484
Chambers County 3,908 4,625 5,438 6,180 6,824 7,506 8,249 2,345 2,683 3,045 3,337 3,548 3,753 4,125
Fort Bend County 67,566 89,579 111,680 138,770 165,904 202,470 245,404 40,540 51,956 62,541 74,936 86,270 101,235 122,702
Galveston County 44,544 46,090 47,390 47,818 47,487 47,393 47,641 26,726 26,732 26,538 25,822 24,693 23,697 23,821
Harris County 598,596 677,684 756,765 834,747 915,339 999,189 1,089,188 359,158 393,057 423,788 450,763 475,976 499,595 544,594
Leon County 1,880 2,122 2,364 2,475 2,441 2,400 2,422 1,128 1,231 1,324 1,337 1,269 1,200 1,211
Liberty County 9,350 10,283 11,370 12,401 13,455 14,670 16,176 5,610 5,964 6,367 6,697 6,997 7,335 8,088
Madison County 1,728 1,792 1,864 1,918 1,952 2,007 2,072 1,037 1,039 1,044 1,036 1,015 1,004 1,036
Montgomery County 51,193 68,638 90,346 111,441 133,994 164,466 200,243 30,716 39,810 50,594 60,178 69,677 82,233 100,122
Polk County (P) 4,489 4,859 5,230 5,486 5,662 5,913 6,205 2,693 2,818 2,929 2,962 2,944 2,957 3,103
San Jacinto County 2,698 3,161 3,622 3,972 4,158 4,262 4,329 1,619 1,833 2,028 2,145 2,162 2,131 2,165
Trinity County (P) 1,126 1,203 1,260 1,255 1,206 1,145 1,102 676 698 706 678 627 573 551
Walker County 14,741 16,512 17,941 18,516 18,146 18,097 18,097 8,845 9,577 10,047 9,999 9,436 9,049 9,049
Waller County 4,610 5,393 6,310 7,380 8,530 10,016 11,757 2,766 3,128 3,534 3,985 4,436 5,008 5,879
Total Estiamted Return Flows 510,055 568,716 625,330 676,948 723,689 776,188 866,304

WUGs with Reuse WMS
Houston 347,947 389,082 429,218 467,036 506,047 547,787 593,096 208,768 225,668 240,362 252,199 263,144 273,894 296,548
NHCRWA* 84,688 105,222 125,345 144,658 164,688 184,093 204,726 50,813 61,029 70,193 78,115 85,638 92,047 102,363

San Jacinto River Basin 
(total for all counties) 624,574 729,390 836,721 942,974 1,052,402 1,175,695 1,311,993 374,744 423,046 468,564 509,206 547,249 587,848 655,997

Reuse WMS
Houston-Direct Reuse 0 0 67,200 67,200 67,200 67,200 67,200
Houston-Indirect Reuse 0 0 0 0 0 98,045 98,045
Houston-Total Reuse 0 0 67,200 67,200 67,200 165,245 165,245
NHCRWA-Indirect Reuse 31,400
SJRA-Indirect Reuse 0 14,944 14,944 14,944 14,944 14,944 14,944
Total Estimated Reuse 0 14,944 82,144 82,144 82,144 180,189 211,589

Harris County-Net Return Flow** 359,158 393,057 356,588 383,563 408,776 334,350 347,949

San Jacinto Basin - Net Return Flow 374,744 408,102 386,420 427,062 465,105 407,659 444,408

* includes Jersey Village and Tomball (member cities)
**excludes SJRA reuse from Montgomery County

Region H Return Flows1.xls/Table 7D-1
10/28/2005
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8. Ecologically Unique Stream Segments, Unique Reservoir Sites and Legislative 
Recommendations 

8.1 Introduction 
Chapter 31 TAC 357.7 (a)(10) of the Texas Water Code specifies that the regional water plan 
shall include recommendations on regulatory, administrative, or legislative issues that the 
regional water planning group believes to be needed facilitate the orderly development, 
management, and conservation of water resources and preparation for and response to 
drought conditions in order that sufficient water will be available at a reasonable cost to 
ensure public health, safety, and welfare; further economic development; and protect the 
agricultural and natural resources of the state and regional water planning area.  Further 
more, Chapters 31 TAC 357.8 and 31 TAC 357.9 of the Texas Water Code specify that each 
regional water planning group throughout Texas shall make recommendations as to which 
streams (all or parts), if any, can be classified as unique (unique ecological value) within the 
region along with unique sites for reservoir construction.  This chapter presents the 
recommendations, made by the RHWPG, relating to these chapters of the Texas Water Code. 

The RHWPG believes that stewardship of the environment can be coupled with water supply 
development.  Successful planning and implementation of these recommendations will serve 
to enhance the quality of life and sustain the local economy throughout the water planning 
area.   

8.2 Unique Stream Segments 
The Texas Water Code offers the opportunity to identify river and stream segments of unique 
ecological value within a planning region.  The criteria codified in the Texas Administrative 
Code are as follows: 

31 TAC § 357.8 Ecologically Unique River and Stream Segments 
(a) Regional water planning groups may include in adopted regional water plans 
recommendations for all or parts of river and stream segments of unique ecological 
value located within the regional water planning area by preparing a recommendation 
package consisting of a physical description giving the location of the stream 
segment, maps, and photographs of the stream segment and a site characterization of 
the stream segment documented by supporting literature and data. The 
recommendation package shall address each of the criteria for designation of river 
and stream segments of ecological value found in subsection (b) of this section. The 
regional water planning group shall forward the recommendation package to the 
Texas Parks and Wildlife Department and allow the Texas Parks and Wildlife 
Department 30 days for its written evaluation of the recommendation. The adopted 
regional water plan shall include, if available, Texas Parks and Wildlife Department's 
written evaluation of each river and stream segment recommended as a river or 
stream segment of unique ecological value.  

(b) A regional water planning group may recommend a river or stream segment as 
being of unique ecological value based upon the following criteria:  

(1) biological function - stream segments which display significant overall habitat 
value including both quantity and quality considering the degree of biodiversity, age, 
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and uniqueness observed and including terrestrial, wetland, aquatic, or estuarine 
habitats;  

(2) hydrologic function - stream segments which are fringed by habitats that perform 
valuable hydrologic functions relating to water quality, flood attenuation, flow 
stabilization, or groundwater recharge and discharge;  

(3) riparian conservation areas - stream segments which are fringed by significant 
areas in public ownership including state and federal refuges, wildlife management 
areas, preserves, parks, mitigation areas, or other areas held by governmental 
organizations for conservation purposes, or stream segments which are fringed by 
other areas managed for conservation purposes under a governmentally approved 
conservation plan;  

(4) high water quality/exceptional aquatic life/high aesthetic value - stream segments 
and spring resources that are significant due to unique or critical habitats and 
exceptional aquatic life uses dependent on or associated with high water quality; or  

(5) threatened or endangered species/unique communities - sites along streams where 
water development projects would have significant detrimental effects on state or 
federally listed threatened and endangered species, and sites along streams significant 
due to the presence of unique, exemplary, or unusually extensive natural 
communities.  

The significance of streams of unique ecological value is defined in the Texas Water Code, 
16.051:  

The legislature may designate a river or stream segment of unique ecological value.  
This designation solely means that a state agency or political subdivision of the state 
may not finance the actual construction of a reservoir in a specific river or stream 
segment designated by the legislature under this subsection. 

Texas Parks and Wildlife Department (TPWD) provided the Region H Water Planning 
Group with the document “Ecologically Significant River and Stream Segments of Region H 
Regional Water Planning Area” (Norris and Linam, October 1999) that detailed information 
on streams in the region.  Two hundred fifty-nine (259) streams were identified that exist 
within Region H.  TPWD selected twenty-seven (27) for inclusion as “ecologically 
significant” streams.  This analysis served as the basis for further consideration of which 
streams might be of “unique ecological value.”  In 2003, TPWD updated their 
recommendations list, adding 2 streams.  Members of the RHWPG nominated two tributaries 
of Galveston Bay as unique due to high aesthetic value.  Finally, the Houston Sierra Club 
submitted nominations for 18 stream segments within the Region, nine of which coincided 
with previously mentioned nominations.   

The RHWPG considered all 40 nominated stream segments, using the following described 
methodology to make a final selection. 

Methodology: 

(1) Screened 40 nominated streams based on data provided by Texas Parks and 
Wildlife Department and other sources (see Table 8-1) using a decision rule of 
selecting those streams with six or more criteria factors cited by the TPWD.   
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(2) Compared screened streams with previously studied reservoir sites and published 
or potential water conveyance plans and eliminated streams that might conflict with 
potential water development projects.  

(3) Compared screened streams with TCEQ water rights and wastewater discharge 
information and identified streams that might raise water quality permitting issues.  

(4) Compared screened streams with Bayou Preservation Association and Houston 
Canoe Club ranking of streams in the region and other recreational use information. 

(5) Compared screened streams with riparian conservation areas and public lands, 
adding segments entirely within conservation areas and narrowing the 
recommendations to only those segments bordered by public lands.  
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Table 8-1: Streams Considered for Recommendation as Unique 
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Considered in 2001 Regional Plan:
Armand Bayou Harris x xx xx x x xx x
Austin Bayou Brazoria x x xx xxx xx
Bastrop Bayou Brazoria x x xx xxx x x
Big Creek Fort Bend x x xx xx x1 x x
Big Creek San Jacinto x xxx x x R x x
Brazos River Austin/Waller/Brazoria/Fort Bend x xxx xxx xx x xx xx
Caney Creek Walker/ Harris x xx xx  x3

Carpenters Bayou Harris x xx x x1 xx
Cedar Lake Creek Brazoria x xx xx xxxx x2 x
Clear Creek Waller x xx x R
East Fork San Jacinto River Walker/Harris/San Jacinto/Liberty/Montgomery x xx xx xxx x4

East Sandy Creek Walker x x x
Halls Bayou Brazoria x x x
Harmon Creek Walker x xx x x xx x5

Jones Creek Brazoria x x xx x,x1

Lake Creek Montgomery x xx xxx x R x6

Luce Bayou Harris/Liberty x xx x x
Menard Creek Polk x xx x x R x
Mill Creek Austin x xx xx x xx7

Nelson Creek Walker x x xx x8

Old River Liberty x xx x x
Oyster Bayou Chambers x x xx xx
Redfish Bayou Brazoria x xx x1 x
San Bernard River Brazoria/Fort Bend/Austin x xx xx xx x9

Upper Trinity River Walker/Leon/Houston x x xx
Lower Trinity River Chambers/Liberty x xxx xxx xx E xx x10

Upper Keechi Creek Leon x x x x
Wheelock Creek Leon x x
Winters Bayou San Jacinto/Walker x xx x x

Recommended by Houston Sierra Club (2005):
Boswell Creek Walker/San Jacinto x x x x xx  
Briar Creek Walker x x  
East Bay Bayou Chambers x x xx
Henry Lake Branch San Jacinto x x  x8

Little Lake Creek Montgomery/Walker x x  
Lost River Chambers/Liberty x x x  
Onion Bayou Chambers x x x xx
West Fork San Jacinto Walker x x x  
West Sandy Creek Walker x x  

Recommened by RHWPG Members (2005):
Lone Oak Bayou Chambers x x x  
Whites Bayou, below IH-10 Chambers/Liberty x x x

More than one"x" in the Water Rights or WW Outfall column mean more than one located on that stream.
1 Water right(s) held by TPWD
2 Water right held by US Fish & Wildlife
3 No outfalls north of State Hwy 105
4  One (1) at I-59 held by San Jacinto River Basin Forest Glen, Inc. WWTP
5  One (1) outfall for Gordon Glass Products
6 No outfalls north of State Hwy 105
7 Two (2) outfalls at State Hwy 36
8 Two (2) outfalls for TxDOT comfort stations
9 No outfalls between I-10 and Austin County Line
10 No outfalls in Chambers County, two (2) in Liberty County for City of Liberty WWTP and Derrigan Manufacturing
11  One (1) at Hwy 150
R - Rec permit w/o diversion
E - existing reservoir or impoundment

Note:  More than one "x" in a criteria column indicates that the river or stream segment satisfies that particular criteria in more than one way.  For example, Armand Bayou 
is a State Costal Preserve and is also a part of the Great Texas Coastal Birding Trail.



 Chapter 8 – Ecologically Unique Stream Segments, Unique  
 Reservoir Sites and Legislative Recommendations   

FINAL Chapter 8 8-5

After consideration of the above factors, eight streams are recommended for designation as 
Streams of Unique Ecological Value in Region H.  These are illustrated on Figure 8-1: 
Recommended Unique Stream Segments. 

Table 8-2: Recommended Unique Stream Segments 

Stream County 

Armand Bayou Harris 

Austin Bayou Brazoria 

Bastrop Bayou Brazoria 

Big Creek Fort Bend 

Big Creek San Jacinto 

Cedar Lake Creek Brazoria 

Menard Creek Liberty, Hardin*, Polk 

Oyster Bayou Chambers 

*Hardin County portion is in Region I 

 
The entire stream segment length is recommended for unique designation status for two of 
the streams: Armand Bayou and Menard Creek (segments within Region H.)  For the 
remaining four streams, only those portions adjacent to or within the riparian conservation 
areas are proposed for designation as unique streams. 

The following are descriptions of each of these special watercourses.  

8.2.1 Armand Bayou1  
Armand Bayou is a coastal tributary of Clear Lake, a secondary bay in the Galveston Bay 
System, in southern Harris County. The bayou is often shallow and has a mean width of 40 
feet that supports varying flow over a muddy substrate.  This scenic natural bayou and 
associated riparian forest offer habitat for alligators, waterfowl, and other wildlife such as 
raccoons, bobcats, and river otters.  Noteworthy bird species known to inhabit the area 
include: pileated woodpeckers, red shouldered hawks, barred owls, ospreys, and migratory 
songbirds. Several hundred acres of restored coastal prairie offer habitat for grassland species 
such as the sedge wren and Le Conte’s sparrow.  The associated marshes that border the 
riparian forest provide valuable habitat to commercially and recreationally important species 
such as white shrimp, blue crabs, and red drum.  In addition, the bayou also provides 
valuable recreational opportunities to local residents within an urban context.  The 
ecologically significant segment is from the confluence with Clear Lake in Harris County 
upstream to Genoa-Red Bluff Road in Harris County.  

(1) Biological Function- significant riparian zone and associated marshes display 
significant overall habitat value.   

                                                 
1 TPWD Report, Norris and Linam, October 1999. 
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(2) Hydrologic Function- performs valuable hydrologic function relating to flood 
attenuation for the Pasadena and Clear Lake areas.  

(3) Riparian Conservation Area- fringed by the Armand Bayou Coastal Preserve and 
is a part of the Great Texas Coastal Birding Trail. 

(4) High Water Quality/Exceptional Aquatic Life/High Aesthetic Value- high 
aesthetic value for outdoor recreation within an urban context. 

(5) Threatened or Endangered Species/Unique Communities- none identified. 

8.2.2 Austin Bayou2 
Austin Bayou is a scenic coastal plain bayou fringed by native prairie, agricultural land, and 
woodlands. It begins near Rosharon in north central Brazoria County and flows southeasterly 
26 miles into Bastrop Bay. The bayou is narrow (about 25 feet wide) with a limited flow of 
water and provides valuable habitat for wildlife, and is a recreational resource to local 
residents. The bayou and associated coastal marsh offer significant habitat for wading birds 
such as the wood stork, reddish egret and white-faced ibis. Other known inhabitants include 
white-tailed kites, white-tailed hawks, waterfowl (geese and sandhill cranes), and grassland 
species (sedge wren, Le Conte’s sparrow, and grasshopper sparrow). The ecologically unique 
segment is that portion of the stream within the Brazoria National Wildlife Refuge (from the 
confluence with Bastrop Bayou to FM 2004). 

(1)  Biological Function- coastal stream fringed with native prairie and woodlands 
that display significant overall habitat value. 

(2)  Riparian Conservation Area- fringed by the Brazoria National Wildlife Refuge 
and is part of the Great Texas Coastal Birding Trail. 

(3)  Threatened or Endangered Species/Unique Communities- designated as an 
internationally significant shorebird site by the Western Hemisphere Shorebird 
Reserve Network, provides habitat for the wood stork, reddish egret, and white-faced 
ibis. 

8.2.3 Bastrop Bayou3  
Bastrop Bayou is a scenic coastal waterway fringed by extensive freshwater wetland habitat.  
The bayou rises in the central part of Brazoria County and flows deeply in a southeasterly 
direction for 13 miles where it empties into Austin Bayou and ultimately Bastrop Bay.  Like 
Austin Bayou, Bastrop Bayou provides valuable habitat for endangered or threatened 
shorebirds as well as waterfowl, grassland species, and birds of prey.  These include geese, 
sandhill cranes, sedge wrens, grasshopper sparrows, white-tailed kites, and white-tailed 
hawks.  In addition to numerous bird watching opportunities, the bayou also provides 
outdoor opportunities in the form of water related activities to local residents.  The 
ecologically significant segment is that portion within the Brazoria National Wildlife Refuge.  
This segment is within TCEQ stream segment 1105.  

                                                 
2 TPWD Report, Norris and Linam, October 1999. 
3 TPWD Report, Norris and Linam, October 1999. 
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(1) Biological Function- extensive freshwater wetland habitat that displays 
significant overall habitat value. 

(2) Hydrologic Function- extensive freshwater wetlands perform valuable 
hydrologic function relating to water quality. 

(3) Riparian Conservation Area- fringed by the Brazoria National Wildlife 
Refuge and is part of the Great Texas Coastal Birding Trail. 

(4) Threatened or Endangered Species/Unique Communities- designated as an 
internationally significant shorebird site by the Western Hemisphere Shorebird 
Reserve Network, provides habitat for the wood stork, reddish egret, and white-faced 
ibis. 

8.2.4 Big Creek (Fort Bend)4  
Big Creek begins south of Rosenberg and flows southeasterly 25 miles into the Brazos River 
in Fort Bend County.  The creek is an old Brazos River channel with associated sloughs, 
bayous, oxbow lakes, and coastal prairies that are bordered by bottomland hardwood forest.  
This habitat provides an excellent opportunity for bird watching, as over 270 species of birds 
have been sighted in this area.  Birds commonly seen here include purple gallinules, least 
bitterns, prothonotary warblers, barred owls, white-ibis’, herons, and egrets among others.  
Other wildlife that inhabits the area includes alligators, bobcats, raccoons, feral hogs, and 
gray foxes.  The ecologically significant segment is that portion of the stream within the 
Brazos Bend State Park. 

(1) Hydrologic Function- bottomland hardwood forest and associated wetlands 
perform valuable hydrologic function relating to water quality. 

(2) Riparian Conservation Area- fringed by Brazos Bend State Park and is part of 
the Great Texas Coastal Birding Trail. 

(3) High Water Quality/Exceptional Aquatic Life/High Aesthetic Value- 
designated as an Ecoregion Reference Stream by the TPWD River Studies Program 
for high dissolved oxygen and diversity of benthic macroinvertebrates. 

(4) Threatened or Endangered Species/Unique Communities- none identified.  

8.2.5 Big Creek (San Jacinto)5  
Big Creek rises near Cold Springs in central San Jacinto County and flows southeasterly into 
northern Liberty County where it joins the Trinity River.  The creek is narrow with a sandy 
bottom, follows a run, riffle, pool sequence, and contains abundant woody debris.  This 
provides habitat for a diverse community of fish and macroinvertebrates including the 
southern brook lamprey, blacktail shiner, blacktail redhorse, blackstripe topminnow, 
numerous perch species, and several species of sunfish.  The creek meanders through pristine 
forestland in the Sam Houston National Forest and provides significant opportunities for bird 
watching and outdoor recreation.  Bird species often found include Louisiana waterthrushes 
and worm-eating warblers, as well as the endangered red-cockaded woodpecker that the 

                                                 
4 TPWD Report, Norris and Linam, October 1999. 
5 TPWD Report, Norris and Linam, October 1999. 
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National Forest Service developed an interpretive site around.  An interpretive trail through 
the Big Creek Scenic Area and the Lone Star Hiking Trail provide access to the creek and 
provide an opportunity to see mammals such as bobcats, squirrels, and beavers.  The 
ecologically significant segment is that portion of the stream that exists within the Sam 
Houston National Forest within San Jacinto County. 

(1) Biological Function- displays significant overall habitat value considering the 
high degree of biodiversity. 

(2) Riparian Conservation Area- fringed by the Sam Houston National Forest and 
the Big Creek Scenic Area and is part of the Great Texas Coastal Birding Trail. 

(3) High Water Quality/Exceptional Aquatic Life/High Aesthetic Value- 
exceptional aesthetic value. 

(4) Threatened or Endangered Species/Unique Communities- red-cockaded 
woodpecker group nearby. 

8.2.6 Cedar Lake Creek6  
Cedar Lake Creek begins in northwest Brazoria County and flows southeasterly 28 miles into 
Cedar Lake and ultimately to the Gulf of Mexico.  The creek is bordered by bottomland 
hardwood forest in the northern portion and by interspersed native prairies, farmland, and 
coastal marshes in the south.  It is one of the few remaining unchannelized bayous in the 
region.  The creek itself and the adjacent San Bernard National Wildlife Refuge provide 
habitat to numerous bird species including the scissor-tailed flycatcher and numerous 
shorebirds.  The ecologically significant segments are those portions of the stream adjacent to 
the proposed Wildlife Management Area and the San Bernard Wildlife Refuge within 
Brazoria County. 

(1) Biological Function- undredged bayou with extensive forest and wetlands that 
display significant overall habitat value. 

(2) Hydrologic Function- bottomland forest and wetlands perform valuable 
hydrologic functions relating to flood attenuation and water quality. 

(3) Riparian Conservation Area- fringed by San Bernard National Wildlife 
Refuge and is part of the Great Texas Coastal Birding Trail. 

(4) Threatened or Endangered Species/Unique Communities- significant due to 
presence of reddish egret, wood stork, brown pelican, and white-faced ibis. 

8.2.7 Menard Creek7  
Menard Creek begins east of Livingston in central Polk County and flows southeasterly to 
the Polk County line, where it turns northwesterly and flows through Liberty County into the 
Trinity River.  The creek channel is narrow and shallow with a sandy bottom and follows a 
sinuous path through banks lined with pine and hardwood forest.  The ecologically 
significant segment is from the confluence with the Trinity River near the Polk/Liberty 
County line upstream to its headwaters located east of Livingston in the central part of Polk 
                                                 
6 TPWD Report, Norris and Linam, October 1999. 
7 TPWD Report, Norris and Linam, October 1999. 
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County.  The portion that runs through Hardin County is not included in the segment as it is 
out of Region H.    

(1) Biological Function- bottomland hardwood forest that displays significant 
overall habitat value.  

(2) Hydrologic Function- performs valuable hydrologic functions relating to 
water quality and groundwater recharge of the Chicot Aquifer. 

(3) Riparian Conservation Area- fringed by the Big Thicket National Preserve. 

(4) High Water Quality/Exceptional Aquatic Life/High Aesthetic Value- 
insufficient data to evaluate criteria. 

(5) Threatened or Endangered Species/Unique Communities- high diversity of 
freshwater mussels, many of which are rare. 

8.2.8 Oyster Bayou8 
Oyster Bayou, Chambers County:  The segment within the Anahuac National Wildlife 
Refuge provides freshwater inflow to the coastal marsh.  Wetland habitats provide important 
wintering and migration stopover habitat for migratory birds including Central Flyway 
waterfowl, shorebirds, wading birds and marsh and waterbirds. Upland habitats including 
prairie and woodlands are important to many neotropical/nearctic and temperate landbirds, 
including several sensitive/declining species. The mottled duck is an important resident 
waterfowl species for which the refuge provides habitat year-round for nesting, brood-
rearing, molting and wintering. Coastal marshes serve as nursery areas for many important 
commercial and recreational fish and shellfish species including white and brown shrimp, 
blue crab, red drum, flounder and speckled sea trout.  The ecologically significant segment is 
that portion of the stream within the Anahuac National Wildlife Refuge. 

(1) Biological Function- Provides nursery for commercial and recreational 
fisheries.  

(2) Hydrologic Function- Provides sediment removal above East Bay. 

(3) Riparian Conservation Area- part of the Anahuac National Wildlife Refuge. 

(4) Threatened or Endangered Species/Unique Communities- Brown pelican and 
piping plover habitat within the Anahuac NWR. 

                                                 
8 TPWD, Texas Gulf Ecological Management Sites, Anahuac NWR data page, accessed at 
www.tpwd.state.tx.us/texaswater/txgems/anahuac/anahuac.phtml 
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Figure 8-1: Recommended Unique Stream Segments 
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8.3 Unique Reservoir Sites 
The Texas Water Code offers an opportunity to designate sites of unique value for use as 
surface water supply reservoirs within a planning region.  The following criteria are outlined 
within the Texas Water Code. 

31 TAC § 357.9 Unique Sites for Reservoir Construction 
A regional water-planning group may recommend sites of unique value for 
construction of reservoirs by including descriptions of the sites, reasons for the 
unique designation and expected beneficiaries of the water supply to be developed at 
the site.  The following criteria shall be used to determine if a site is unique for 
reservoir construction: 

1.  Site-specific reservoir development is recommended as a specific water 
management strategy or in an alternative long-term scenario in an adopted regional 
water plan; or 

2.  The location, hydrologic, geologic, topographic, water availability, water quality, 
environmental, cultural, and current development characteristics, or other pertinent 
factors make the site uniquely suited for: 

A.  Reservoir development to provide water supply for the current planning period; or 

B.  Where it might reasonably be needed to meet needs beyond the 50-year planning 
period. 

The significance of sites of unique value for reservoir construction is defined in the Texas 
Water Code, 16.051:  

The legislature may designate a site of unique value for the construction of a 
reservoir. A state agency or political subdivision of the state may not obtain a fee title 
or an easement that would significantly prevent the construction of a reservoir on a 
site designated by the legislature under this subsection. 

The Region H Water Planning Group selected two surface water reservoir projects (Allens 
Creek reservoir and Little River Off-Channel) for inclusion in the 2006 update to the regional 
water plan.  Both of these projects are specific water management strategies.  Water supply 
from each project is needed to meet water needs within the current 50-year planning period.  
In the 2001 Regional Water Plan, two additional reservoir projects were recommended 
(Bedias Creek Reservoir and Little River On-Channel Reservoir).  They are now listed as 
viable alternatives for future planning cycles.  Of the four reservoir project sites, only one 
(Allens Creek) has been designated by the legislature as a unique site for reservoir 
construction.  The RHWPG recommends that the Legislature designate the remaining three 
projects as unique sites as well.  The four sites are illustrated on Figure 8-2: Recommended 
Reservoir Sites. 

The recommended sites are described below: 

8.3.1 Allens Creek Reservoir 
This site is located in Austin County, 1 mile north of the City of Wallis, on Allens Creek, a 
tributary to the Brazos River.  This site exists within the Brazos River Basin and is in Region 
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H.   Approximately 7,000 acres would be inundated.  This project is configured as a scalping 
reservoir that would divert stormwater flows (periods of high water) from the Brazos River 
and impound these flows in the reservoir to create storage yield.   During periods of median 
to low flows, diversions are limited by instream flow thresholds established to protect the 
environment and down-stream water rights.  The maximum dam height is 53 feet.  The 
conservation storage quantity is approximately 145,500 acre-feet at an elevation of 121 feet 
msl.  The projected firm yield of this project is 99,650 acre-feet per year.  The total project 
cost is estimated as $170,040,000.  The Brazos River Authority and City of Houston will 
jointly develop this reservoir project for their water users within the lower Brazos and San 
Jacinto river basins.  

8.3.2 Little River Off-Channel Reservoir 
This site is located in Milam County, approximately 5 miles northeast of the City of Milano, 
on Beaver Creek, a tributary to the Little River.  This site exists within the Brazos River 
Basin and is in Region G.   Approximately 4,350 acres would be inundated.  This project is 
configured as a scalping reservoir that would divert stormwater flows (periods of high water) 
from the Little River and impound these flows in the reservoir to create storage yield.   The 
maximum dam height is approximately 120 feet.  The conservation storage quantity is 
approximately 202,500 acre-feet at an elevation of 260 feet msl.  The projected firm yield of 
this project is 32,125 acre-feet per year, when operated as part of the BRA reservoir system.  
The total project cost is estimated as $96,512,000.  The Brazos River Authority will develop 
this reservoir project for their water users within the lower Brazos river basin.  

8.3.3 Bedias Reservoir 
This site is at the junction of Grimes, Madison and Walker Counties, located principally 
within Madison County about 3.5 miles west of Highway 75.  The site includes Bedias and 
Caney Creeks.  This site exists within the Trinity River Basin and is in Regions G and H.  
The upstream drainage area is approximately 395 square miles.  The dam is proposed with a 
maximum height of 45 feet and a normal pool elevation of 230 feet msl.   The reservoir 
would have conservation storage of 181,000 acre-feet and would inundate approximately 
13,000 acres.  The approximate firm yield of Bedias Reservoir is 90,700 acre-feet per year.  
The estimated project cost is $142,700,000.  This project is currently included in the TRA 
Trinity River Basin Master Plan.  If needed, the Trinity River Authority and the San Jacinto 
River Authority would jointly develop this project for their water users within the lower 
Trinity and San Jacinto river basins, respectively. 

8.3.4 Little River Reservoir 

This site is located on the main stem of the Little River just upstream from its confluence 
with the Brazos River.  It is near the City of Cameron in Milam County, and is located within 
the Brazos River basin within Region G.  The site would have a surface area of 35,000 acres 
and a storage volume of about 930,000 acre-feet.  The approximately 7,500 square mile 
upstream drainage area is uncontrolled which produces a significant yield.  The fully 
developed site would have a firm yield of about 129,000 acre-feet per year.  The approximate 
project cost is $383,800,000.  If needed, the Brazos River Authority and the Gulf Coast 
Water Authority propose this project for joint development for their water customers within 
the Brazos and the San Jacinto-Brazos river basins.  
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Figure 8-2: Recommended Reservoir Sites 
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8.4 Regulatory, Administrative and Legislative Recommendations 
Section 357.7(a)(10) of the Texas Water Development Board regional water planning 
guidelines requires that a regional water plan include recommendations for regulatory, 
administrative, and legislative changes: 

 “357.7(a) Regional water plan development shall include the following… 

(10) regulatory, administrative, or legislative recommendations that the regional 
water planning group believes are needed and desirable to: facilitate the orderly 
development, management, and conservation of water resources and preparation for 
and response to drought conditions in order that sufficient water will be available at a 
reasonable cost to ensure public health, safety, and welfare; further economic 
development; and protect the agricultural and natural resources of the state and 
regional water planning area.  The regional water planning group may develop 
information as to the potential impact once proposed changes in law are enacted.” 

These recommendations are addressed to each governmental agency that has the appropriate 
jurisdiction over each subject.  It is generally assumed that regulatory recommendations are 
directed towards the Texas Commission on Environmental Quality (TCEQ), that 
administrative recommendations are directed towards the Texas Water Development Board 
(TWDB), and that legislative recommendations are directed towards the State of Texas 
Legislature (Legislature.) 

8.4.1 Water Policy Survey 
In July 2003, the TWDB sent a letter to the Regional Water Planning Group chairs, 
identifying potential policy topics to be discussed within the Regional Water Plans.  An 
informal survey of the RHWPG members was conducted to determine which of these topics 
merited detailed discussion within the plan report.  The items of greatest interest are listed in 
Table 8-3.  The full survey results are shown in Appendix 8A. 
Table 8-3: Key Water Policy Topics 

Key Water Policy Issues: 
 Interbasin Transfers 
 Inter-regional cooperation and water sharing 
 Watershed planning and source water protection 
 Public-Private Partnerships 
 Wastewater reuse and the downstream impacts of reuse 
 Standardized methods and policy for determining groundwater availability 
 Desalination of seawater and brackish groundwater 
Key Environmental Policy Issues 
 Bays and estuaries 
 Instream flows 
 Sustainable growth and the impacts of growth 
 Watershed planning and source water protection 
 Integration of water quality and supply considerations 
 Criteria to measure and maintain a sound ecological environment 
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8.4.2 Summary of Recommendations 
The Region H Water Planning Group has adopted the following regulatory, administrative, 
and legislative recommendations.  They are discussed in detail in the following sections. 

• Regulatory and Administrative Recommendations 

o Clarify the agency rules to address consistency with the regional water plans.  

o Allow more flexibility in the allocation of alternate or multiple water management 
strategies to meet defined water shortages. 

o Modify the notification procedures for amendments to regional water plans to limit 
notification requirements. 

o Clarify agency rules on quantitative environmental analysis. 

o Modify the rules for wastewater permitting so that reclamation facilities are assessed 
in conjunction with their source water facilities. 

• Legislative Recommendations 

o Remove barriers to interbasin transfers of water within Region H.  

o Adopt the recommended stakeholder process for determining bay and basin 
environmental flow requirements, and include Region H and the Galveston Bay 
Freshwater Inflows Group (GBFIG) in the Galveston Bay stakeholder group. 

o Increase funding for the Bays and Estuaries programs of state resource agencies and 
for additional monitoring and research to scientifically determine freshwater inflow 
needs. 

o Maintain the current rule of capture basis of groundwater law within Texas in all 
areas not subject to defined groundwater conservation districts. 

o Support development of Groundwater Conservation Districts to protect current 
groundwater users, and encourage these districts to study and manage aquifer storage and 
recovery. 

o Establish financing mechanisms for development of new water supply projects 
identified within the adopted regional water plans. 

o Act on the RHWPG recommendations of unique stream segments and unique 
reservoir sites. 

o Continue funding of the State of Texas Groundwater Availability Modeling effort. 

o Establish funding for agricultural research into the area of efficient irrigation 
practices. 

o Implement the programs recommended by the Water Conservation Implementation 
Task Force. 

o Establish funding for research in advanced conservation technologies. 

o Resolve the issues related to water rights permitting for indirect reuse, and advocate 
water reuse statewide.  
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o Establish flood damage liability limits for water supply reservoirs. 

o Continue funding of the Regional Water Planning process. 

• Recommendations Specific to Infrastructure Financing 

o The State Participation Program will be the most important financing program for 
water supply projects sized to meet projected long-term demands.  Increase the funding 
of this program as needed to allow development of these water supply projects. 

o The State Revolving Fund Programs will remain important to assist some systems in 
meeting minimum drinking water standards.  As infrastructure ages and water quality 
standards increase, the demand for this assistance will grow.  Increase the funding of this 
program in future decades, and expand the program to include coverage for system 
capacity increases to meet projected growth for communities. 

o The State Loan Program for political subdivisions and water supply corporations 
offers loans at a cost advantage over many commercial and many public funding options.  
Some entities will benefit from these loans as they convert from groundwater to surface 
water supplies.  Increase funding of this program to allow financing of near-term 
infrastructure cost projections. 

o Irrigation conservation is an important part of the Region H Water Plan.  Individual 
irrigators will require assistance in upgrading their irrigation systems to increase water 
efficiency.  Provide a mechanism to leverage Federal grant programs by providing the 
local matching share.  Increase funding of the Agricultural Water Conservation loan 
program, and consider adding a one-time grant or subsidy program to stimulate early 
adoption of conservation practices by individual irrigators. 

o Continue State and Federal support of the Texas Community Development Program, 
and increase the allocation of funds for the Small Town Environment Program. 

o The Regional Water Supply and Wastewater Facilities Planning Program assists 
political subdivisions with planning grants, allowing small communities to pursue cost-
efficient regional solutions.  Increase funding of this program in anticipation of upcoming 
development throughout the state, and expand the program to include the costs for 
preliminary engineering design and development of detailed engineering cost estimates of 
recommended facilities. 

o The USDA Rural Utilities Service offers Water and Waste Disposal Loans and Grants 
to rural areas and towns of up to 10,000 people.  Certain communities within Texas are 
specifically targeted for these grants.  Support continued and increased funding of this 
program at the Federal level, and fund the state Rural Water Assistance Fund. 

o Desalination is becoming an attractive management strategy to regions of the State, 
including Region H, but it is not yet cost-competitive with more traditional water supply 
projects.  Provide research grants for the study of current and upcoming desalination 
technologies available to wholesale and retail water suppliers.  Continue to fund 
appropriate demonstration facilities to develop a customer base, and pursue Federal 
funding for desalination programs. 

o Irrigators cannot generally afford the increased cost of water when new supplies are 
developed.  By reducing demand in a cost-efficient manner, small irrigators may be able 
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to continue farming.  Provide increased research grants to study and better develop 
drought-resistant crop species and efficient irrigation practices. 

o The US Army Corps of Engineers (USACE) constructs civil works projects for flood 
control, navigation and ecosystem restoration.  USACE participation in water supply 
projects is limited by current regulations. Support regulatory changes that will allow 
USACE to increase water supply storage in new reservoirs that they construct and 
manage, and investigate other alternatives for increased involvement of USACE in 
funding water supply projects. 

o The costs to water users can be reduced if optimally sized regional facilities can be 
constructed instead of multiple small systems.  Several options for forming agreements 
between political subdivisions exist.  Region H supports the forming of regional facilities 
and encourages the State to remove any impediments to these entities, including 
restrictions to the use of public/private partnerships.  Additionally, the State Participation 
Program should be made available to these public/private partnerships and to private 
nonprofit water supply corporations. 

8.4.3 Regulatory and Administrative Recommendations 

Consistency with the Regional Water Plans 
Discussion: Water rights applications must be consistent with the Regional Water Plans in 
order to be approved.  The TCEQ has interpreted this to mean that the requested water right 
must be directly linked to a recommended water management strategy, otherwise the 
applicant has had to petition the RWPG for a plan amendment to add their permit application.  
RWPGs should not be required to formally adopt or amend the regional plan to include a 
proposed management strategy for water supply in order for new water rights applications to 
be evaluated by the TCEQ.  This creates a situation that can deter the study of viable 
alternatives by agencies outside the RWPG and may ultimately block their ability to obtain 
permits for new supplies that the agencies need to meet their future needs.  These alternatives 
may be preferable to existing management strategies (such as building reservoirs) that were 
previously recommended by the RWPG.  A water right application that is not in conflict with 
the regional water plan (i.e., does not compete for supply allocated in the plan) should be 
considered consistent with the plan by the TWDB and TCEQ.  If the strategy would benefit 
the region, it could then be added to the plan as a formal management strategy in the next 
five-year update, undergoing the full analysis, consideration and Public Hearing process.   

Recommendation: Amend the Agency rules to clarify the consistency requirement.  Only 
those water rights applications in conflict with the current regional water plan should be 
referred to the RWPG for amendment. 

 

Water Management Strategy Flexibility  
Discussion: Section 357.7(a)(9) of the TWDB Regional Water Planning guidelines requires 
“specific recommendations of water management strategies to meet the needs…”  The 
TWDB interpretation of these requirements suggests a direct relationship between a defined 
water shortage with one specific water management strategy.  In reality, the WUG may have 
two or three possible suppliers that they could negotiate and choose between.  Also, WUGs 
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may form sub-regional groups to pursue more cost effective strategies than are achievable 
separately.  While this single-supplier option is a necessary assumption for the planning 
effort (so that we do not recommend more strategies than the region requires), it is unrealistic 
for the TWDB to hold the WUG to our recommended supplier.  This by-passes the market 
and hinders competition.  Correcting these WUG-Supplier associations in the plan (to allow 
TWDB funding assistance) requires a formal amendment and incurs costs related to that 
process.  The RWPGs should not be placed in that position and the public should not bear 
that cost. 

Additionally, WUGs and wholesale water providers may have several viable strategies to 
choose between.  The RWPGs are limited to recommending the best or most feasible 
strategies, based upon the regional planning rules and assumptions.  The individual WUG or 
WWP may opt to implement a different viable strategy, based on their own analysis and 
differing assumptions and criteria.  Currently, reflecting this change between viable 
alternatives requires amending the regional water plan.  If alternative strategies could be fully 
analyzed and recognized in the plan when it is adopted, they could be exchanged with 
recommended strategies without requiring a full amendment. 

Policy Recommendation: The Region H Water Planning Group recommends that the 
TWDB and the TCEQ interpret existing legislation to give the maximum possible flexibility 
to water user groups and suppliers. Legislative and regulatory changes should be made to 
remove this requirement for specificity from the regional water planning guidelines and 
allow plans to present multiple sources of supply where appropriate.  Alternative strategies 
should be designated in the plan, where appropriate, to remove the single-strategy restriction 
placed on water users groups. 

 

Notification Procedures for Regional Plan Amendments 
Discussion: The same notification requirements associated with adoption of a regional water 
plan should not be used upon amendment of a specific component of the plan.  Based on the 
number of WUGs within the region, the RHWPG anticipates a number of plan amendments 
will be requested during every planning cycle.  The majority of these plan amendments will 
only affect certain aspects of the plan and certain communities and water suppliers.  The 
current notification requirements for the entire plan are expensive. 

Policy Recommendation: The Region H Water Planning Group recommends adoption of a 
revised set of notification procedures for those regional water plan amendments that only 
affect a limited portion of the region. 

 

Quantitative Environmental Analysis 
Discussion:  The Regional Water Planning Guidelines require that the evaluation of 
potentially feasible water management strategies include a quantitative analysis of 
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 (31TAC357.7.(a)(8)(A)).  The TWDB has provided detailed guidance on 
specific study methods to be used in determining population, water demand, socioeconomic 
impacts and yield from current and proposed supply sources, but has not provided similar 
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guidance in the area of environmental impacts.  This lack of specificity is resulting in 
different methods being used in different regions.  Additionally, it places the planning groups 
at risk of needing to conduct additional analysis after state agencies review the Initially 
Prepared Plans, and add those results to the report after the public review period has closed. 

Policy Recommendation: The Region H Water Planning Group recommends that the 
TWDB determine, in conjunction with the TCEQ and TPWD, which specific environmental 
studies and analysis is required for each category of management strategy (i.e., new water 
right, new reservoir, etc.), and that guidance be added to the Planning Guidelines, so that 
RWPGs can reflect these requirements in their budgets and scopes of work, and so that plans 
are consistent across the State. 

 

TPDES Permitting of Wastewater Reclamation Facilities 
Discussion: Existing Texas Pollutant Discharge Elimination System (TPDES) permit 
requirements do not encourage, and in fact discourage, wastewater reuse and reclamation. 

In terms of wastewater reuse (e.g., without further treatment), a violation of an end-user’s 
discharge permit could be caused by using effluent to replace or supplement another water 
source.  An example would be an industry, whose discharge is close to its permitted limit for 
a given constituent, exceeding that limit by virtue of its use of effluent from a separate 
wastewater treatment plant. 

In terms of wastewater reclamation (e.g., with further treatment), permitting the discharge 
from a wastewater reclamation facility could be difficult and unnecessarily expensive.  
Wastewater reclamation often entails advanced treatment of wastewater discharged from one 
or more treatment facilities for industrial use.  If this advanced treatment facility is separate, 
it requires a separate TPDES permit.  Under current TCEQ rules, discharges from a new 
facility are considered as occurring in addition to all currently permitted discharges, for the 
purpose of assessing the collective effect on the receiving stream.  While this is the correct 
procedure for evaluating a discharge from a new waste source, it effectively double-counts 
the waste load from a reclamation facility (once at the original plant, and again at the 
additional treatment facility).  Designing a reclamation facility to sufficiently mitigate this 
double-counting is unneeded and may be cost-prohibitive.  In actuality, the waste load should 
be divided between the applicable facilities, depending upon the reuse and reclamation 
demands. 

Therefore, the permitting process should be modified to address both reuse and reclamation 
projects that draw effluent from existing wastewater plants, so that daily loads may be 
accurately assessed on a combined maximum daily load and maximum daily concentration 
basis, and permitted accordingly. 

Policy Recommendation: The Region H Water Planning Group recommends that the TCEQ 
modify the rules for wastewater permitting, so that the environmental impacts of reuse and 
reclamation facility discharges are assessed in conjunction with appurtenant reductions in 
discharges for their source water facilities. 
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8.4.4 Legislative Recommendations 

Interbasin Transfers  
Discussion:  Under the current Texas Water Code, water rights developed as a result of an 
interbasin transfer become junior to other water rights granted before the interbasin transfer 
permit.  The effect of this change is to make obtaining a permit for interbasin transfer 
significantly more problematic than it was under prior law and thus discourages the use of 
interbasin transfers for water supply.  This is undesirable for several reasons: 

• Current supplies greatly exceed projected demands in some basins, and the supplies 
already developed in those basins can only be used via interbasin transfers (Trinity basin 
within Region H.) 

• Interbasin transfers have been used extensively in Texas and are an important part of the 
state’s current water supply.  For example, three of the five Region H Major Water 
Providers (City of Houston, Trinity River Authority and San Jacinto River Authority) 
maintain current permits for interbasin transfers collectively of over 1,000,000 acre-feet 
per year.  Virtually all future water demands within the San Jacinto basin (Harris County 
in particular) of Region H must rely on interbasin transfers. 

• Emerging regional water supply plans for major metropolitan areas in Texas (Dallas-Fort 
Worth and San Antonio) rely on interbasin transfers as a key component of their plans.  It 
is difficult to envision developing a water supply for these areas without significant new 
interbasin transfers. 

Policy Recommendation: The Region H Water Planning Group recommends that the 
legislature revise the current law on interbasin transfers and remove the unnecessary and 
counterproductive barriers to such transfers within the Region that now exist. 

 

Instream Flows and Bay & Estuary Inflows 
Discussion: Region H contains many water-dependant natural resources, most significantly 
Galveston Bay, which provide ecological habitat for native and migratory species.  Under 
current water law, waters of the state belong to the environment until appropriated for 
another beneficial use.  As basins become fully allocated, a method of establishing a 
minimum environmental flow for each stream or estuary must be established, both to protect 
the environment and to facilitate water planning. 

The Study Commission on Water for Environmental Flows delivered an interim report to the 
79th Legislature.  In that report, the study commission recommended, among other things, 
that the study commission be reauthorized, and that the commission appoint a Bay/Basin 
Area Stakeholder group for each bay/basin ecological area of the state.  Such group would 
then take prescribed actions leading to the establishment of environmental flow “set-asides” 
for its bay/basin ecological area.  These values would be reviewed on a ten-year basis.  The 
commission recommended that Galveston Bay be included on the first round bay/basins list. 

Recommendation: The Region H Water Planning Group endorses the stakeholder process 
and requests that Region H and the Galveston Bay Freshwater Inflows Group (GBFIG) be 
represented on the Galveston Bay BBAS. 
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Texas Bays and Estuaries Program Funding 
Discussion:  The Galveston Bay Estuary Program is established under the EPA’s National 
Estuaries Program.  Support is provided by the TCEQ, EPA and others for projects that 
implement action items found in “The Galveston Bay Plan.”  Actions outlined in The 
Galveston Bay Plan include habitat protection, species population protection, public health 
protection, freshwater inflow and bay circulation, spills/dumping, shoreline management, 
water and sediment quality, non-point sources of pollution, point sources of pollution, 
research, public participation and education, and the Galveston Bay regional monitoring 
program.  Funding for this Program is limited. 

Galveston Bay is a unique resource that is a vital part of the Region H economy. Current 
levels of funding for programs within the State of Texas related to bays and estuaries are 
insufficient to provide the needed monitoring, analysis and development of management 
strategies for these significant resources. 

In-stream flow requirements and freshwater inflow requirements for estuaries are now 
required considerations in new water rights and water supply projects.  These target flows 
must therefore be appropriate, since they will affect operational changes for existing 
reservoirs and the permitting and cost of any future reservoirs.  Although Region H is 
focused upon the Galveston Bay, the same body of scientific knowledge must be developed 
for Sabine Lake, Matagorda Bay and the other bays and estuaries in the State of Texas. 

Policy Recommendation: Increase funding of the programs which impact research related to 
the bays and estuaries in order to (1) increase the body of scientific knowledge about 
Galveston Bay in general, and (2) establish a body of research for the other estuaries of the 
state. 

 

Rule of Capture 
Discussion: Groundwater is a vital resource within Region H.  This is especially true within 
the rural counties of the region that are predominantly dependent on groundwater.  Current 
groundwater law based on the Rule-of-Capture has facilitated orderly development of 
groundwater systems throughout the State of Texas and, barring the intrusion of private 
interests, could continue to serve the water usage interests throughout the state.  It appears 
that the Rule-of-Capture could continue per the status quo to serve the groundwater interests 
within the region. 

Policy Recommendation: The Region H Water Planning Group supports continued usage of 
the Rule-of-Capture as the basis of groundwater law throughout the State of Texas except as 
modified through creation of certified groundwater conservation districts. 

 

Groundwater Conservation Districts 
Discussion: Region H communities, particularly those within the rural areas of the region, 
are dependent on groundwater supplies.  Groundwater is a very valuable resource to this 
region.  Region H also has several counties, including Brazoria, Waller and Montgomery, 
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where groundwater supplies will, in theory, reach their maximum sustainable yield due solely 
to projected in-county water usage rates.  A groundwater conservation district (GCD) is a 
potential vehicle for these counties to retain long-term groundwater supplies within their 
respective counties, and to manage and protect groundwater supplies from over-development 
within each respective county.  The potential of losing these supplies to outside interests 
before the county of origin can maximize the use of these supplies would create a burden on 
local water users.   

Also, aquifer storage and recovery (ASR) offers the potential of storing treated surface water 
during off-peak seasons, and recovering it during peak use periods, saving the costs and 
evaporative loss potential of surface reservoirs.  The viability of this strategy is specific to the 
aquifer and strata available at the project location, and should be managed by the local 
subsidence or groundwater conservation district, if applicable, to protect both the ASR 
sponsor and the neighboring well owners. 

Policy Recommendation: The Region H Water Planning Group supports creation of GCDs, 
as necessary, by local sub-area water interests.  The RHWPG supports development of truly 
regional GCDs as opposed to single county districts to recognize the regional expansiveness 
of underground aquifers and to provide the greatest degree of regional water supply 
protection.  It further encourages these GCDs to study and manage ASR, in those aquifers 
where it is feasible. 

 

Water Supply Project Financing Mechanism 
Discussion: The Region H Regional Water Plan includes development of several surface 
water reservoirs and other supply projects.  The capital cost to develop these projects is 
significantly higher than the historic cost of water supply projects.  The projected costs are 
such as to dissuade local communities from making a financial commitment to support future 
projects.  These financing issues will delay the implementation of needed projects.   

Policy Recommendation: The Region H Water Planning Group supports establishment of 
financing methods by the State of Texas to capitalize a fund to support development of water 
supply projects recommended within adopted regional water management plans.  Program 
specific recommendations are listed in Section 8.4.5, below. 

 

Act on Unique Stream Segments and Reservoir Sites 
Discussion: In the first round of regional water planning, the significance of designating an 
ecologically unique stream segment or unique site for reservoir construction was not defined.  
The Water Code has since been amended to define the meaning of these designations when 
granted by the Legislature.  Region H has recommended eight stream segments for 
designation as ecologically unique, and four sites for reservoir construction.  Only one of 
these sites (Allens Creek Reservoir) has been so designated by the Legislature). 

Policy Recommendation: The Region H Water Planning Group requests that the Legislature 
act on its remaining recommendations of ecologically unique stream segments and unique 
sites for reservoir construction. 
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Groundwater Availability Modeling Funding 
Discussion: Many areas of Region H are totally dependent on groundwater to support the 
long-term viability of these areas.  The current Groundwater Availability Modeling effort is 
supported since it is the most comprehensive groundwater assessment and analysis effort of 
the previous 20 years.  The current GAM effort must be maintained to ensure the models are 
kept current and remain useful as a planning tool.   

Policy Recommendation: The Region H Water Planning Group supports continued funding 
for the GAM effort, and recommends continued analysis of all groundwater resources within 
the state. 

 

Agricultural and Irrigation Conservation Funding 
Discussion: The Region H water management plan includes a number of irrigation 
conservation based water management strategies.  It is apparent that adoption of irrigation 
conservation practices may benefit the irrigation and agricultural industry in addition to local 
communities that may take advantage of water supply savings resulting from irrigation 
conservation.   Additionally, the RHWPG supports further research and development of 
water-efficient and drought-resistant crop and species. 

Policy Recommendation: The Region H Water Planning Group supports funding of 
research and development studies associated with the efficient usage of irrigation 
technologies and practices.    

 

Water Conservation 
Discussion: The RHWPG strongly supports water conservation at all levels, and has 
incorporated it in the regional water plan as a management strategy.  The Water Conservation 
Implementation Task Force report to the 79th Legislature makes practical and programmatic 
recommendations, including a statewide public awareness program, regional conservation 
coordinators and the establishment of per-capita water use targets and conservation goals.  
The RHWPG agrees with the Task Force that a one-size-fits-all conservation program will 
not work in a state as large as Texas, and applauds their work in identifying numerous best 
management practices.   

Policy Recommendation: The Region H Water Planning Group supports water conservation 
and recommends that the legislature implement the programs outlined in the Water 
Conservation Implementation Task Force report.  

 

Water Conservation Research Funding 
Discussion: The Water Conservation Implementation Task Force identified numerous best 
management practices in TWDB Report 362 – Water Conservation Best Management 
Practices Guide.  The Best Management Practices outlined that report were developed using 
information compiled from past research and studies along with information provided by the 
task force members.  Additional water-saving technologies may still be developed in the 
future. 
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Policy Recommendation: The Region H Water Planning Group recommends that the State 
fund research into advanced conservation technologies. 

 

Wastewater Reuse 
Discussion: The TCEQ water rights permitting process for wastewater reuse need to be 
clarified.  Conflicts exist between Texas Water Code Sections 11.042 and 11.046 regarding 
the permitting of indirect reuse water.  Section 11.042(c) states that return flows, once 
introduced to the stream, are property of the State of Texas and are therefore subject to 
appropriation by others.  However, Section 11.046(b) and (c) allow the owner of return flows 
to obtain a bed-and-banks permit to transport this water to a place of reuse.  This leads to 
potential conflicts between downstream appropriators and those who wish to indirectly reuse 
effluent. 

Furthermore, the TCEQ has issued some water rights permits based on the existence of return 
flows in the river, and in the adjudication process some claims were established based on 
return flows.  Additionally, some bed and banks permits were issued with priority dates, 
while others were issued without priority dates.  Because of these issues and the conflicts 
discussed above, it is difficult to analyze indirect reuse as a water management strategy.  Due 
to these significant unknowns and outstanding questions,  the benefits and yields from reuse 
projects cannot be accurately estimated under the current regulatory environment.  Specific 
regulatory issues that need to be resolved or clarified are outlined below: 

• A policy for establishing a priority date, if any, for an indirect reuse authorization 
(i.e., bed-and-banks authorization) should be developed. 

• Conflicts between Texas Water Codes 11.042 and 11.046 relating to the ownership of 
return flows (water right holders, groundwater users, and the State) need to be 
resolved. 

• A policy for establishing the method and technical approach for evaluating indirect 
reuse permits (i.e., “no injury” analysis, WAM Run 3, WAM Run 8, etc.) needs to be 
developed. 

• Clarification regarding the ownership of return flows and the right to permit return 
flows for indirect reuse needs to be provided.  The issue of third-party permitting of 
return flows needs additional clarification.  

• Additional clarification regarding the notification requirements for reuse permits, 
addressing both new discharges and historically discharged effluent, should be 
developed to ensure the protection of existing water rights. 

These above issues directly impact water management strategies recommended in the Region 
H Water Plan, and therefore regulatory clarification is required. 

Policy Recommendation: The RHWPG recommends that TCEQ resolve the issues related 
to the permitting of indirect reuse water rights.  In addition, the RHWPG supports wastewater 
reuse as a management strategy, and recommended it be advocated statewide through 
targeted State funding or other incentives to promote reuse projects. 
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Flood Liability of Water Supply Reservoirs 
Discussion: Flood control reservoirs are generally drawn down at the beginning of the 
annual wet season so that when large rain events occur, the runoff may be captured and later 
released more slowly into the receiving stream.  These reservoirs therefore reduce 
downstream flood levels and prevent inundation in low areas.  In contrast, water supply 
reservoirs are operated to capture and retain as much streamflow as allowable under their 
permits, in order to have supply available during periods of high demand.  This practice 
results in less available storage volume to capture runoff during major storms.   When a 
major storm event occurs upstream or above a water supply reservoir, the reservoir operator 
must sometimes release flood flows during and after the event to prevent flooding upstream 
of the reservoir or to prevent damage to the dam and other facilities associated with the 
reservoir.  This flood flow can contribute to downstream flooding, but with most reservoirs, 
actually reduces the amount of flooding which would have occurred had the reservoir not 
been constructed. 

In recent years, plaintiffs with property in the downstream floodplains have brought multiple 
lawsuits against major water supply reservoir operators.  Some recent court decisions have 
held the operators liable for damages to the downstream properties.  If this trend is allowed to 
continue, this will force insurance rates for these entities to rise and operational changes to 
occur that may result in less available water storage for periods of need.  The net affect to 
water users will be an increase in the cost of surface water throughout the state. 

Policy Recommendation: Consider State legislation clarifying the liability exposure of 
reservoir operators for passing storm flows through water supply reservoirs. 

 
Ongoing RWPG Activities 
Discussion:  The Regional Water Planning process began under the TWDB planning grant 
rules, with a requirement for a local funding match.  In the second round of planning, the 
process was funded solely by the TWDB, allowing the RWPGs to function independently.  
As agency budgets are reconsidered and possibly reduced, the need to find local planning 
sponsors may be reconsidered.  The RHWPG is opposed to this option, because it may give 
the appearance of the funding agencies dictating the outcomes. 

Policy Recommendation: The RHWPG recommends that the TWDB continue to fund the 
Regional Water Planning Process.  

 

8.4.5 Recommendations Specific to Infrastructure Financing 
Program / Policy Item: State Participation Program for regional water and wastewater 
projects 

Discussion:  This program enables the Water Development Board to assume a temporary 
ownership interest in a regional project when the local sponsors are unable to assume debt for 
an optimally sized facility.  Payments on the funds provided by the State are deferred until a 
customer base grows into the capacity it funded.  The deferred interest payments do not 
accrue additional interest.  By funding up to 50% of a project, the program helps the local 
sponsors optimize facility sizes and avoid later expansions and replacements. 
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This program will be extremely important for the development of the recommended water 
management strategies, as well as for water treatment and distribution systems.  Large 
projects, particularly reservoirs, must be developed in anticipation of future demands due to 
the long periods of time required for planning, permitting, property acquisition and 
construction.  For example, Bedias Reservoir, which will require a transmission system as 
well as the reservoir itself, is estimated to cost $194.3 million.  The current customer base 
cannot support this high cost.  The Bureau of Reclamation no longer funds the development 
of new water supply reservoirs and this project would not qualify for other federal funding.  
Therefore, the State Participation program is one of the few programs available to assist local 
sponsors with this water management strategy.  Other reservoir projects within Region H 
could also experience similar financing issues. 

The State Participation Program will also be important during the expansion of surface water 
service into areas affected by subsidence.  As areas develop and implement Groundwater 
Reduction Plans, it is expected that communities will develop plans for regional treatment 
and distribution systems to reduce costs.  State participation in these facilities will allow 
them to be optimally sized at their inception.  The State Participation Program offers the 
important advantage of reducing the unit costs for water service for both existing and future 
water users of the optimally sized facility. 

Policy Recommendation: Increase funding of the State Participation Program as needed to 
allow development of these water supply projects. 

 

Program / Policy Item:  State Revolving Fund Programs (Drinking Water State Revolving 
Fund and Clean Water State Revolving Fund) 

Discussion:  These programs provide loans at subsidized interest rates for the construction of 
water treatment and distribution systems and for source water protection (DWSRF) and for 
wastewater collection and treatment systems (CWSRF).  As the loans are paid off, the 
TWDB uses the funds to make new loans (thus the name Revolving Fund).  State funds for 
the program receive a federal match through the Environmental Protection Agency.  These 
loans are intended for projects to bring existing systems into compliance with rules and 
regulations, and are available to political subdivisions, water supply corporations and 
privately-owned water systems.  Applications are collected at the beginning of each year, 
given a priority ranking, and funded to the extent possible.  Projects not funded in a given 
year may carry forward into the next year’s ranking. 

These programs are important in that they assist sub-standard water systems in attaining the 
minimum water quality mandated by Federal and State regulations, but they are not intended 
to fund system expansions due to projected growth.  However, these programs may apply to 
individual systems in the Region experiencing water quality declines, or to those systems 
affected by the changed standard for Arsenic.  The SRF Fund may also provide assistance to 
water providers with aging treatment systems and transmission lines. 

Policy Recommendation: Increase the funding of this program in future decades, and 
expand the program to include coverage for system capacity increases to meet projected 
growth for communities.  
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Program / Policy Item:  State Loan Program  

Discussion:  The State Loan Program provides loans to Political Subdivisions and Water 
Supply Corporations for water, wastewater, flood control and municipal solid waste projects.  
Payments are not deferred in this program as they are under the State Participation Program, 
and the interest rates are not subsidized as they are in the Revolving Fund Programs.  These 
loans are available for both local projects and for the local sponsors of regional projects.  
Acquisition and construction of water treatment and distribution systems are eligible for 
funding.  Loans are made on a first come, first served basis.   

This program will be heavily utilized in groundwater-served areas introducing surface water 
to meet current and projected demands.  The ready availability of groundwater across the 
region has allowed development to occur outside existing surface water service areas.  As the 
limits of available groundwater are reached (sustainable yields and/or regulatory limits), 
surface water treatment and transmission systems must be constructed to meet future 
demands.  The costs are significant in that they are required in a short time span, instead of 
initiated and expanded over time as they are in areas originally served by surface water.  
Where local rate payers cannot afford to directly pay for transition costs, State loans offer a 
significant cost advantage over most commercial and many public funding options, using the 
State’s high bond rating rather than the rating of the local sponsor. 

Policy Recommendation: Increase funding of this program to meet near-term infrastructure 
cost projections.   

 

Program / Policy Item:  Agricultural Water Conservation Loan Program   

Discussion:  This program provides loans to soil and water conservation districts, 
underground water conservation districts and districts authorized to supply water for 
irrigation.  These districts may further lend the funds to private individuals for equipment and 
materials, labor, preparation and installation costs to improve water-use efficiency related to 
irrigation of their private lands.  There is also a grant program for equipment purchases by 
eligible districts for the measurement and evaluation of irrigation systems and agricultural 
water conservation practices, and for efficient irrigation and conservation demonstration 
projects, among others.  However, these grants are not available to individual irrigators.  
Similar Federal loan and grant programs are available, but require a 25% to 50% local match. 

In the Region H Water Plan, irrigation conservation is a recommended strategy in six 
counties (Brazoria, Chambers, Fort Bend, Galveston, Liberty and Waller), and is extremely 
important in Waller County where the reductions in irrigation are projected to allow 
reallocation of supply to meet municipal demands.  As it is unlikely that municipalities will 
seek out and fund irrigation conservation projects, the task of encouraging conservation will 
fall to the wholesale water providers and those government entities with jurisdiction in those 
counties.  Even with Agricultural Water Conservation Loan Program assistance, irrigators 
will be slow to invest in water-conserving equipment until water rates increase, making it 
economically advantageous to do so.  The difficulty increases in areas where groundwater is 
the primary supply source for irrigation. 

Eligible districts will need to act as conservation brokers, identifying those irrigators with the 
potential to reduce water demand through equipment improvements, and matching them with 
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available loans.  By reducing usage in this manner, water suppliers will be able to provide the 
saved portion of their supply to new customers.  To assist with the immediate adoption of 
these improved conservation practices, a one-time grant or subsidy program for water-
efficient equipment purchases may help by reducing the loans amounts required by each 
irrigator.  If the requirements of an existing Federal loan or grant program could be met, the 
State could provide all or part of the local matching share.  Since the methods used by 
irrigators vary across the state, such a program would need to be flexible, with local 
oversight provided by those districts currently eligible for the Agricultural Water 
Conservation Loan Program.  Consistency with the applicable Regional Water Plan may be 
included as a prerequisite for this program, as it is for other State grants and loans. 

Policy Recommendation: Provide a mechanism to leverage Federal grant programs by 
providing the local matching share.  Increase funding of this loan program and consider 
adding a one-time grant or subsidy component to stimulate early adoption of conservation 
practices by individual irrigators.   

 

Program / Policy Item: Texas Community Development Program 

Discussion:  The federal Community Development Block Grant program provides grants and 
loans to low-income communities for certain projects, including water and wastewater 
infrastructure.  It is administered in Texas under the Office of Rural Community Affairs as 
the Texas Community Development Program.  The Small Town Environment Program 
(STEP) under the TCDP provides water and sewer system grants to cities and counties not 
eligible for funding under the Colonias or Economically Disadvantaged Areas Programs 
(EDAP).  Within Region H, there are no Colonias or EDAP-eligible communities, but STEP 
grants may be obtained. 

Policy Recommendation:  Continue State and Federal support of the Texas Community 
Development Program, and increase the allocation of funds for the Small Town Environment 
Program. 

 

Program / Policy Item: Regional Water Supply and Wastewater Facilities Planning 
Program 

Discussion:  This program provides planning grants to Political Subdivisions for studies and 
analyses to determine feasible alternatives for regional water supply and wastewater facility 
needs.  The planning must include more than one service area or political subdivision to be 
considered regional.   Grants are generally limited to 50% of the total cost, and cannot be 
applied to the preparation of state and federal permits, administrative or legal proceedings of 
regulatory agencies, or the preparation of engineering plans and specifications. 

This grant program can assist in planning for local areas, particularly the unincorporated 
areas of each county.  Local sponsors investigating the best means to serve their populations 
may join with neighboring communities and water providers and request a planning grant, 
thus reducing their individual planning costs.  Determination of the optimal institutional 
arrangement between political subdivisions is one of the eligible study areas under this 
program.  Should a regional facility prove to be the best solution for the group, they may 
elect to pursue additional support from the State Loan and Participation programs. 
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One limitation of the program is that it cannot be applied to the detailed facility planning or 
preliminary engineering design of the proposed facility.  These early engineering phase costs 
can represent as much as 30% of the cost of the facility, and generally must be completed 
before accurate financial requirements can be defined.  Inclusion of these costs in either the 
planning grant or pre-project loan programs would better help these small communities 
develop the projects they need.  

Policy Recommendation: Increase funding of this program in anticipation of upcoming 
development throughout the state, and expand the program to include the preliminary 
engineering design costs for recommended facilities. 

 

Program / Policy Item:  Water and Waste Disposal Loans and Grants from the USDA Rural 
Utilities Service 

Discussion:  This Federal program provides loans and grants in rural areas and communities 
of up to 10,000 people for water, wastewater, storm water and municipal solid waste projects.  
The program is intended for communities that cannot obtain commercial loans at reasonable 
rates.  Loans are made at or below market rates, depending upon the eligibility of the 
recipient.  Grants can cover up to 75% of project costs when required to reduce user costs to 
a reasonable level.  A separate program of Emergency Community Water Assistance Grants 
(up to $500,000 per project) is also available to communities experiencing rapid declines in 
water quality or quantity. 

This program is similar to the state loan and revolving fund programs.  It offers another 
option to small communities and rural areas unable to finance required infrastructure without 
assistance. However, this is a nationwide program, and the competition for available funds is 
correspondingly greater.  Colonias and border areas are specifically identified as target areas 
for the grant portion of this program, and it is therefore in the State’s interest to support its 
continued funding. 

The TWDB was recently authorized by the 77th Texas legislature to establish a similar 
program at the state level.  The Rural Water Assistance Fund will provide low-interest loans 
to municipalities, water districts and non-profit water supply corporations.  The program is 
still under development and has not yet been funded. 

Policy Recommendation: Support continued and increased funding of this program at the 
Federal level, and fund the State Rural Water Assistance Fund. 

 

Program / Policy Item:  Desalination Research and Demonstration Projects 

Discussion:  House Bill 1370 of the 78th Texas legislature directed the Texas Water 
Development Board to “undertake or participate in research, feasibility and facility planning 
studies, investigations and surveys as it considers necessary to further the development of 
cost-effective water supplies from seawater desalination in the state.” The TWDB has 
concluded desalination site assessments, and is preparing to assist in the construction of three 
demonstration facilities along the Texas Gulf Coast.  The Region H Water Planning Group 
supports this demonstration project. 
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Policy Recommendation: Provide research grants for the study of current and upcoming 
desalination technologies available to wholesale and retail water suppliers.  Continue to fund 
appropriate demonstration facilities to develop a customer base, and pursue Federal funding 
for desalination programs. 

 

Program / Policy Item:  Water Research Program - Agriculture 

Discussion:  The Texas Water Development Board offers research grants to individuals or 
political subdivisions for water research on topics published in the Board’s Request for 
Proposals.  Eligible topics include product and process development. 

In the Region H Water Plan, one recommendation to the legislature is to establish funding for 
agricultural research in the areas of efficient irrigation practices and the development of 
water-efficient and drought-resistant crop and species.  Irrigators cannot generally afford the 
increased cost of water when new supplies are developed in today’s market.  By reducing 
demand in a cost-efficient manner, small irrigators may be able to continue farming.  This is 
another potential topic for the Water Research Program.  

Policy Recommendation: Provide increased research grants to study and better develop 
drought-resistant crop species and efficient irrigation practices. 

 

Program / Policy Item:  Federal Civil Works projects  

Discussion:  The U.S. Army Corps of Engineers (USACE) builds and operates dams and 
reservoirs for flood control purposes under its Civil Works program.  Congress authorizes 
funding on a project by project basis.  Under current regulations, storage in these reservoirs 
may be used for present and future municipal and industrial water supply, but that portion of 
the project must be funded by a non-Federal agency.  Also, only 30% of the M&I water 
storage may be allocated to future needs.  The balance must supply existing water users, as 
the repayment schedule for non-Federal costs is capped at 30 years.  USACE is also 
authorized to fund projects for navigation, water quality improvement and ecosystem 
restoration.  

As a result of the first round of Regional Water Planning, the Texas Congressional 
Delegation requested a study on the potential for federal assistance with water supply in 
Texas.  The Fort Worth District recently published the Texas Water Allocation Assessment 
Report, which identifies those projects that USACE might participate in.  Within Region H, 
only Bedias Reservoir might receive USACE funding if the scope of the project were 
modified to include flood control. Also discussed were potential modifications to existing 
reservoirs to increase water supply yields (these modifications are generally limited to a 15% 
increase in storage).  A saltwater barrier to improve water quality in the Brazos River was 
also identified as a potential project.  USACE also has the ability to provide planning 
assistance to states for regional water supply studies, particularly studies crossing state and 
international boundaries. 

Limitations for USACE assistance with water supply projects are (1) current policy 
preventing the USACE from participating in single–purpose water supply projects, (2) 
USACE inability to share the cost of water supply projects, and (3) the time required to move 
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appropriations actions through the federal government..  The Texas Congressional 
Delegation could pursue changes to the governing regulations to allow participation in water 
supply projects, or to increase the percentage of water supply storage for future use allowed 
in USACE projects.  However, USACE civil works projects are authorized individually by 
Congress.  If the project sponsor desires USACE assistance, an exception permitting that 
assistance might be authorized in the same appropriation bill.  The latter option requires the 
sponsor to have a project champion in Congress. 

Policy Recommendation: Support regulatory changes that will allow USACE to increase 
water supply storage in new reservoirs which they construct and manage, and investigate 
other alternatives for increased involvement by USACE in funding water supply projects. 

 

Program / Policy Item:  Regionalization 

Discussion:  As communities assess the growing costs of water infrastructure, economies of 
scale can be realized by combining the needs of water user groups into larger, more efficient 
water supply, treatment and distribution facilities. Regional facilities offer interconnections 
between existing systems, which can increase overall reliability. The individual system 
connections to these systems can be phased over time to meet regional demands with less 
impact on individual systems than each individually trying to expand.  In areas where 
groundwater limits are being reached, regional groups can identify areas where surface water 
supply is most needed, and allow other areas to remain on groundwater systems.  Sharing 
costs across a wide customer base keeps rates comparable between service areas.  

A range of cooperative options exists, including formation of regional authorities, inter-local 
agreements, public-private partnerships, local government corporations and public 
contracting with a private regional supplier.  The optimal arrangement between political 
subdivisions depends upon the specific project and the goals of the parties.  Partnerships with 
private investors through public-private partnerships and direct contracting with privately-
owned facilities offer an advantage of using private financing to meet part of the initial 
planning and construction costs.  The regulations governing these partnerships must protect 
the public represented by the partnership, but if too restrictive, may prevent the partnership 
from realizing potential cost savings though the use of private-sector procurement and 
construction practices. 

Consideration should be given to reducing procurement restrictions for Local Government 
Corporations to encourage the pooling of resources for funding regional projects.  Also, 
existing assistance programs should remain available when political subdivisions enter into 
public/public or public/private partnerships.  

Policy Recommendation: Region H supports the forming of regional partnerships and 
encourages the State to allow them the greatest possible latitude for financing in their 
governing regulations.  Additionally, the State Participation Program should be made 
available to these public/private partnerships and to private nonprofit water supply 
corporations. 
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REGION H REGIONAL WATER PLANNING GROUP 
Policy Issues Questionnaire - March 2004 

       
       
Ranks: 0 0 1 2 3  

 
no 

opinion not at all somewhat important extremely 
Avg 

Rank 
A. Agricultural and Rural Water            1.6 
1. Improved water use information for irrigation and 
livestock watering categories 2  5 3   1.1 

2. Impacts on water supply and quality resulting from 
conversion of agricultural lands to urban lands   4 5 1 1.7 

3. Protecting agricultural and rural water supplies, 
considering economic constraints and competing uses   3 6 1 1.8 
4. Quantification of impacts to rural Texans of water 
transfers (e.g., effects on income, employment, 
population)   2 7 1 1.9 
5. Conservation of agricultural water for additional 
agricultural use, urban uses or for environmental 
purposes (i.e., how to treat this “new” water)   4 3 3 1.9 
6. Incentives for individual projects, including stock tanks 1 1 6 2   1.0 
7. Effects of Safe Drinking Water Act on Small Water 
supply systems   5 4 1 1.6 
8. Other topics in this category:        
        
B. Conservation            1.8 
1. Incentives (e.g., landscaping and plumbing rebates)   6 2 2 1.6 
2. Retail customer water pricing 1  1 5 3 2.0 
3. Per capita water use analysis considering commercial 
and institutional use, income, hosting stock 
characteristics, and geographical location 1  4 3 2 1.6 
4. Relationship between drought contingency planning 
and regional water planning   2 5 3 2.1 
5. Quantifying conserved water   3 5 2 1.9 
6.  Other topics in this category:        
Impact of ASR    1    
        
C. Data            1.5 
1. Data for rural areas  1 5 4   1.3 
2. Access to data, including security constraints  1 4 4 1 1.5 
3. Compatibility of data from different sources   3 6 1 1.8 
4. Linkages of databases   6 3 1 1.5 
5. Trends in data collection and availability 2  3 5   1.3 
6. Consistent analytical techniques 2  2 4 2 1.6 
7. Other topics in this category:        
GIS Mapping to define boundaries/areas (to prevent 
double or overlooked data)        
Monthly or daily peaks (more real than annual)        
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D. Environmental           1.9 
1. Bays and estuaries   1 6 3 2.2 
2. Instream flows   1 6 3 2.2 
3. Regional or statewide environmental mitigation system   4 3 3 1.9 
4. Sustainable growth, including impacts of growth   1 5 4 2.3 
5. Watershed planning/source water protection   2 2 6 2.4 
6. Integrating water quality and water supply 
considerations   1 8 1 2.0 
7. Environmental criteria to measure and maintain a 
sound ecological environment   1 7 2 2.1 
8. Texas Water Trust 2  6 2   1.0 
9. Unique stream segments   7  3 1.6 
10. Invasive species  1 2 5 2 1.8 
11. Environmental water permits 2  5 1 2 1.3 
12. Wildlife resources, including threatened and 
endangered species 1  5 1 3 1.6 
13. Other topics in this category:        
        
E. Groundwater           1.8 
1. Sustainability and groundwater management   1 5 4 2.3 
2. Linking groundwater and surface water models (see 
also surface water)   3 5 2 1.9 
3. Conjunctive use of groundwater and surface water (see 
also surface water)   1 5 4 2.3 
4. Rule of capture 2  2 3 3 1.7 

5. Coordination between Groundwater Conservation 
Districts and Regional Water Planning Groups   1 4 5 2.4 
6. Standardized methods/policy for determining 
groundwater availability   2 6 2 2.0 
7. Improving groundwater availability data   2 7 1 1.9 
8. Groundwater export and potential equity issues (e.g., 
use of export fees)   2 6 2 2.0 
9. Adequate financial resources for districts 1  4 4 1 1.5 
10. Impacts of Texas Water Code of 36.121, “Limitation 
on Rulemaking Power of Districts Over Wells in Certain 
Counties” 4  3 2 1 1.0 
11. Abandoned oil and gas wells, including waters supply 
and quality impacts   5 5   1.5 
12. Clarifying state roles and district roles   4 5 1 1.7 
13. Water marketing (e.g. water rights leases, sales, 
transfers)   2 7 1 1.9 
14. Variability of “historical water use” definition   4 6   1.6 
15. Other topics in this category:        
Note for item 4: needs revising        
        
F. Innovative Strategies           2.1 
1. Desalination of seawater and brackish water   2 3 5 2.3 
2. Reuse (including basin-specific assessment of reuse 
potential and impacts)   1 4 5 2.4 
3. Planning beyond the current fifty-year time horizon 1  5 2 2 1.5 
4. Other topics in this category:        
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G. Providing and Financing Water and Wastewater 
Services           1.8 
1. Incentives for planning implementation 1 1 2 6   1.4 
2. Regionalized water supply 1  1 6 2 1.9 
3. Ranking proposals as a component of financial 
assistance 1 1 2 4 2 1.6 
4. Potential funding sources for water supply 1 1 1 3 4 1.9 
5. State participation 1  1 2 6 2.3 
6. Public-private partnerships 1  3 3 3 1.8 
7. Other topics in this category:        
        
H. Surface Water           2.0 
1. Assessment of the current water resource regulatory 
system to meet water management needs of the 21st 
century  1 2 6 1 1.7 

2. Cumulative effects on water availability of exempt water 
storage facilities (e.g. stock ponds) 1 1 5 3   1.1 
3. Linking groundwater and surface water models (see 
also groundwater)   4 4 2 1.8 
4. Conjunctive use of groundwater and surface water (see 
also groundwater)   1 6 3 2.2 
5. Interbasin Transfer (IBTs)    3 7 2.7 

6. Subordination agreements (including basin-specific 
assessment of subordination agreements) 1  1 7 1 1.8 
7. System operation of water facilities (e.g. coordination of 
multiple reservoirs)   1 5 4 2.3 
8. Reservoir storage reallocation (e.g. from flood storage 
to water supply storage)   2 5 3 2.1 
9. Water marketing (e.g. water right leases, sales, 
transfers)   2 7 1 1.9 

10. Competing demands on reservoir operation (e.g. B&E 
flows, recreation, municipal supply, aesthetics, etc.)   2 5 3 2.1 
11. Watermaster program (e.g. expansion, funding, 
enforcement)   3 5 2 1.9 
12. Other topics in this category:        
        
I. Other Issues            1.9 
1. Education   3 4 3 2.0 
2. Inter-regional cooperation / Inter-regional water sharing    5 5 2.5 
3. Public involvement   3 5 2 1.9 
4. Security of supply from potential disruptions  1 1 5 3 2.0 
5. Heritage / tourism / recreation / cultural resources  1 4 4 1 1.5 
6. Consistency between regional water planning and rules 
for drinking water systems regarding minimum 
requirements for water supply   3 7   1.7 
7. Other topics in this category:        
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9. Water Infrastructure Financing Recommendations 

9.1 Introduction 
In Senate Bill 2 of the 77th Texas Legislature, the preparation of an Infrastructure Financing 
Report (IFR) was added to the regional planning process.    The purpose of the IFR is to 
identify the funding needed to implement the water management strategies recommended in 
the 2006 Regional Water Plan.  The primary objectives of this chapter/report are: 

• Determine the number of Political Subdivisions with identified needs that will be 
unable to finance their water infrastructure needs;  

• Determine the amount of infrastructure costs in the 2006 Regional Water Plan that 
cannot be financed by the local Political Subdivisions;  

• Determine funding options, such as State funding, that are proposed by the 
Political Subdivisions to finance water infrastructure costs that cannot be financed 
locally; and  

• Determine additional roles the Regional Water Planning Group proposes for the 
State in financing the recommended water supply projects.   

A survey of Water User Groups (WUGs) with identified infrastructure needs was conducted, 
and the results of those surveys are summarized in Section 9.3 of this chapter.   

The Region H Water Planning Group reviewed the current role of the State in financing 
water supply projects and made recommendations for program increases and new initiatives 
in Chapter 8 of this plan. 

9.2 Capital Costs for the 2006 Region H Water Plan 
The estimated cost of the 2006 Region H Water Plan is $5.5 billion over the 50-year planning 
period.  This cost includes the development of new water sources, estimates for distribution 
and treatment facilities, and the capital improvements required to achieve agricultural 
conservation targets.  Water management strategies (WMS), such as new water source 
projects and major conveyance systems, are estimated at $1.14 billion (see Table 9-1).  Local 
treatment and transmission systems for Water User Groups (WUG), including additional well 
and storage capacity, are estimated at $2.1 billion (see Table 9-2).  Additionally, costs are 
included for internal distribution system expansions for the North Harris County Regional 
Water Authority ($800 million), the West Harris County Regional Water Authority ($793 
million) and the City of Houston ($623 million).  These three entities supply treated water to 
member/customer WUGs, and are adding surface water infrastructure to meet their respective 
Groundwater Reduction Plans (GRPs), as required by local subsidence districts.  

As can be seen in Table 9-1, several recommended water management strategies (WMS) 
reallocate existing water supplies and require no capital infrastructure beyond WUG system 
expansions.  These costs are reflected in the WUG cost estimates in Appendix 4C, and 
summarized in Table 9-2.   Also, several strategies require the Luce Bayou Transfer water 
management strategy to move existing supplies from the Trinity River Basin to Harris and 
Montgomery Counties. 
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Table 9-1: Recommended Water Supply and Transmission Strategies 

Water Management Strategy 
Starting 
Decade 

Yield 
(ac-ft/yr) 

Capital Cost 
(2002 $) 

Municipal Conservation 2000 100,987 $ 16,154,000 
Industrial Conservation 2000 TBD TBD 
Irrigation Conservation 2010 77,900 $ 573,000 
Expanded Use of Groundwater 2010 91,497 at WUG level 
Expand/Increase Current Contracts 2010 68,300 at WUG level 
New Contracts from Existing Supply 2010 215,400 see Luce Bayou 
Non-Municipal Contractual Transfers 2010 21,000 at WUG level 
Redesignation of Existing Water Rights 2010 N/A N/A 
BRA System Operations Permit 2010 120,000 $ 4,500,000 
Lake Houston Additional Yield 2010 13,500 $ 0 
Freeport Seawater Desalination 2020 33,600 $ 255,699,000 
Luce Bayou IBT Conveyance 2020 N/A $ 239,000,000 
Wastewater Reuse for Industry 2020 67,200 $ 234,158,000 
Allens Creek Reservoir 2030 99,700 $ 170,040,000 
Brazos Saltwater Barrier 2030 N/A $ 30,300,000   
TRA to Houston Contract 2030 150,000 see Luce Bayou 
TRA to SJRA Contract 2030 50,000 see Luce Bayou 
Houston to GCWA Transfer 2050 28,000 $ 102,382,000 
Houston Indirect Wastewater Reuse 2050 98,000 TBD 
Little River Off-Channel Reservoir 2050 32,100 $ 96,512,000 
NHCRWA Indirect Wastewater Reuse 2060 31,400 TBD 
New San Jacinto River Water Rights 2010 0 $ 0 
New Harris County Bayous Water Rights 2010 0 $ 9,013,000 
Total   $ 1,137,677,000  

 

The distribution of costs over the planning period is shown in Figure 9-1.  WUG-level costs 
for surface water treatment and distribution infrastructure are shown as fully occurring in the 
first decade in which facilities are required.  This accounts for the lack of WUG-level 
infrastructure costs corresponding with the WMS costs in the later decades.  Many of these 
costs will actually be phased in over time, particularly those for water treatment plants.  A 
significant portion of the overall infrastructure will be built before 2030 due to groundwater 
reduction regulations, as discussed below.  The Regional Water Authorities / City of Houston 
cost projection reflects meeting the surface water conversion milestones in Harris County as 
a result of Harris-Galveston Subsidence District regulations. 
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Table 9-2: Total Supply and Transmission Cost 

Cost 

  GW SW Total 

WUG $174,697,700 $1,942,120,200 $2,116,817,900

WWP (WMS) $1,137,677,000

W
at

er
 

Su
pp

ly
 

Total Supply Infrastructure Cost for 
Recommended Strategies $3,254,494,900

City of Houston1 $623,100,000

NHCRWA2 $800,000,000

WHCRWA3 $792,605,000W
at

er
 

T
ra

ns
m

is
si

on
 

Total Transmission Infrastructure Cost $2,215,705,000

Total Supply and Transmission Infrastructure Cost $5,470,199,900

1 City of Houston water transmission infrastructure costs, period 2007 - 2030, are based on City of 
Houston Water Production Optimization Study, CDM, October 2002. 

2 NHCRWA water transmission infrastructure costs are based on information obtained from the 
NHCRWA Consultant Team 

3 WHCRWA water transmission infrastructure costs are based on information obtained from the 
WHCRWA Consultant Team 

 

 
Figure 9-1: Costs by Decade and Category 
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WUG infrastructure costs occur early in the planning period due to the availability and 
predominant use of groundwater.  The ability to easily drill groundwater wells throughout the 
region has allowed development to occur at significant distances from surface water sources.  
As projected water demands surpass the sustainable yield of the Gulf Coast Aquifer, 
communities now face the need to construct long pipelines and treatment facilities.  
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Regulatory Plans enacted by the Harris-Galveston Subsidence District and the Fort Bend 
Subsidence District limit groundwater use to a percentage of total demand within those 
counties.  Surface water conversion milestones are mandated in 2020 and 2030 for Harris 
County, and in 2013 and 2025 in Fort Bend County.  Montgomery County is not under a 
GRP, but is projected to begin utilizing surface water as well by 2010. 

Water conservation is a major component of the Region H Water Plan, accounting for 
179,100 acre-feet per year of reduced demand.  Irrigation conservation is recommended in 
six counties, with potential reductions ranging from 10 to 28 percent of demand.  These 
savings are to be achieved through the lining of irrigation canals, and the laser-leveling of 
rice fields.  Both of these methods require capital infrastructure, totaling $573,000 over the 
six counties. 

Municipal conservation does not require capital infrastructure, but incurs a cost per acre-foot 
to achieve the target savings.  Depending upon the size of the WUG, conservation is 
estimated as reducing demand by 5.5 to 7 percent, at a cost of $154 to $161 per acre-foot (or 
$0.47 to $0.49 per thousand gallons).  This cost per acre-foot of savings is used in the 
strategy tables in Chapter 4.  However, the cost of conservation measures would be paid as 
an incremental addition to the rate for water actually sold and consumed.  As an incremental 
increase to the existing unit water rates, conservation costs range from $8.96 to $12.12 per 
acre foot (or $0.028 to $0.037 per thousand gallons). 

9.3 Summary of Survey Responses 
Surveys were sent to 176 districts and municipalities and 3 wholesale water providers with 
projected water shortages and anticipated capital costs in the 2006 Region H Water Plan.  Of 
these, 36 surveys were completed and returned.  Water User Groups that did not correspond 
to a single Political Subdivision, such as unincorporated areas and non-municipal WUGs, 
were sent to the county judge.  Per the TWDB format, only those strategies that required 
capital infrastructure were included on the surveys.  The responses received are tabulated in 
Appendix A, and the completed questionnaires are at Appendix B. 

9.3.1 Municipal Water User Groups 
Survey responses were received from 29 districts and municipalities.  Although each 
response was unique, several trends were apparent. 

First, the majority of municipal utility districts responding indicated that they were built-out 
or nearly built-out, and they did not intend to extend service into adjacent areas.  This is to be 
expected in this portion of the state, where groundwater from the Gulf Coast Aquifer has 
been readily available.  Developers of single subdivisions up to master-planned communities 
have formed utility districts to provide water and sewer service within these new 
communities.  Adjacent development typically forms an adjacent utility district.  Future 
districts will absorb most of the projected population growth in the Municipal County-Other 
WUGs.  As discussed in Chapter 2, a survey was conducted in 2002 to allow the Region H 
WUGs to review and comment on the population projections, and revisions were made based 
upon the responses received.  It is apparent that not all districts responded to that earlier 
survey.  For the sake of this survey, a shift from growth within existing districts to the 
formation of new districts reduces the potential for state loan requests.  New districts serving 
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new development generally issue bonds to finance their initial infrastructure, while existing 
districts may rely on State Grants or Revolving Fund Loans for system expansions.   

Second, many districts in areas with limited or regulated groundwater use indicated they 
would participate in a collective GRP.  Under these plans, some participants would over-
convert to surface water while others remained on groundwater.  All participants would pay a 
set water-use fee to fund the requisite surface water infrastructure.  Collectively, the group 
would remain within the limited or regulated groundwater capacity of the Gulf Coast 
Aquifer.  By only converting certain areas to surface water, collective GRPs are less costly 
than plans for conversion of all WUGs.  The distribution of costs through water-use fees 
reduces the need for infrastructure grants from the state.  The GRPs cited in the responses 
included the North Harris County Regional Water Authority, the West Harris County 
Regional Water Authority and the City of Houston (which includes some adjacent districts).  
Within Fort Bend County, several responding districts are within the new North Fort Bend 
Regional Water Authority, and the Cities of Richmond and Rosenberg cited an on-going 
study which may result in an additional regional system.   

Finally, the regional water authorities and the majority of municipalities expect to finance 
their capital infrastructure through bonds.  The Drinking Water State Revolving Fund was the 
state program most often identified for potential use.  Riverside WSC noted that they would 
like to utilize Texas Department of Housing and Community Affairs grants, but the program 
lacks funds to meet all of the identified needs.  The Brazos River Authority identified State 
Participation for use in major projects (specifically Allens Creek Reservoir, Little River Off-
Channel Reservoir and Freeport Desalination).  

9.3.2 Non-Municipal Water User Groups 
Non-municipal WUG demands are aggregated at the County and Basin level.  Surveys for 
these WUGs were sent to County judges, because no single entity represents these collective 
WUGs.  The surveys addressed the capital costs for water supply, but not for distribution 
because specific destinations were not identified.  The County responses were non-
committal, pointing out that county government is not responsible for providing water 
supply.  It is expected that within the non-municipal water use categories, local infrastructure 
will be funded using a combination of the methods outlined below, which come from a 
review of existing funding programs and information contained in previous water plans.   

Manufacturing: Projected water shortages for manufacturing occur due to projected growth 
exceeding available local supply (usually groundwater) and in some counties, regulatory 
limits reducing the availability of groundwater.  It is anticipated that those companies with 
projected shortages will coordinate directly with the surface water providers identified for 
any infrastructure needed to bring water to their sites.  The funding of this construction may 
occur in a number of ways.  The typical method is for the water provider to construct the 
distribution system supplying its customers, and pass through the cost in the water rate.  State 
assistance may be requested through the State Loan Program for some projects, particularly 
the Freeport Seawater Desalination Plant.  A second funding option is for the manufacturer to 
directly construct the required infrastructure to connect to a provider’s supply.  This would 
be a site-specific decision.  In areas not currently served by a surface water provider, a 
private developer may chose to establish a distribution utility, or a public-private partnership 
may be formed between the water supplier and end user to develop a new system. 
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Steam Electric Power: Steam Electric Power is projected to increase in direct proportion to 
population and manufacturing growth, and with it the associated water demand.  Shortages in 
water supply for power are projected to be met through expanded use of groundwater and/or 
increased use of surface water from current wholesale providers.  It is expected that the 
power plant owners, as a part of any facility upgrades they may make, will include the 
required water supply intakes and pipelines or contract directly with existing major water 
providers to obtain the needed additional water. 

Mining: Mining is projected to experience water shortages in twelve counties, although the 
needs in six of those can be met through expanded use of groundwater.  Any well costs 
would be borne by the private mining company.  In the remaining six counties, a new or 
increased contract for surface water from current wholesale providers is recommended.  It is 
anticipated that those companies with projected shortages will coordinate directly with the 
surface water providers identified for any infrastructure needed to bring water to their sites.  
The cost of this infrastructure is expected to be paid by the private mining entities. 

Irrigation: Anticipated infrastructure costs for irrigation are related to the irrigation 
conservation management strategy, which includes such measures as canal lining, upgrading 
to more efficient irrigation systems and laser-leveling fields.  Individual irrigators would 
predominantly fund these measures, with assistance from the State through the Agricultural 
Water Conservation Loan Program.  This program requires the funds to be requested through 
a soil and water conservation district, underground water conservation district or an 
authorized supplier of water for irrigation, which would then manage the projects locally.  
Since small irrigators may be unable to assume full financial liability for these 
improvements, subsidies or grants from the State and/or the water providers may be needed 
to ensure these improvements are made.  In Waller County, irrigation conservation is used to 
off-set increased municipal use of groundwater.  Therefore, a local government agency must 
be identified to ensure conservation occurs in that county. 
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H ALVIN Expanded use of Groundwater 2010 1,822,600$         H19-EXPGW Y 75% 25% Impact fees 100% David Kocerek Director of P.W. (281) 388-4315

H
AUSTIN COUNTY-

OTHER Expanded use of Groundwater 2010 1,528,800$         H19-EXPGW N

As discussed with Glenda Callaway and the 
Bluebonnet Groundwater District Director, Texas 
Counties have no authority for water 
infrastructure.  We do recognize the needs of 
agriculture and other county water consumers, bu
have no public funds to meet. X 0% Carolyn Bilski Austin Co Judge (979) 865-5911

H
AUSTIN 

MANUFACTURING Expanded use of Groundwater 2010 416,000$            H19-EXPGW N

As discussed with Glenda Callaway and the 
Bluebonnet Groundwater District Director, Texas 
Counties have no authority for water 
infrastructure.  We do recognize the needs of 
agriculture and other county water consumers, bu
have no funds. X 0% Carolyn Bilski Austin Co Judge (979) 865-5911

H
BRAZOS RIVER 

AUTHORITY Freeport Desalination Plant 2010 85,233,000$       H20-DESAL1 Y

See attachment containing additional information 
regarding implementation of the Freeport 
Desalination Plant.  Also note that the Capital Cos
shown above was reduced to reflect the 10 MGD 
configuration that is recommended through 2040 
in the Initially Prepared Region H Plan. 25% 75% State participation 100% David Wheelock Water Services Mgr (254) 761-3158

H
BRAZOS RIVER 

AUTHORITY Allens Creek Reservoir 2030 51,012,000$       H05-ALLENS Y 50% 50% State participation 100% David Wheelock Water Services Mgr (254) 761-3158

H
BRAZOS RIVER 

AUTHORITY Brazos Saltwater Barrier 2030 30,300,000$       H21-BRSWB Y 25% 50% 25% Local Partners 100% David Wheelock Water Services Mgr (254) 761-3158

H
BRAZOS RIVER 

AUTHORITY Little River Off-Channel Reservoir 2050 96,512,000$       HG03LRIV2 Y
Note that implementation date was corrected to 
2050 to match Initially Prepared Plan 50% 50% State participation 100% David Wheelock Water Services Mgr (254) 761-3158

H
CHAMBER COUNTY - 

IRRIGATION Irrigation Conservation 2010 212,922$            H03-IRRCON Y 50% 50% Agriculture grants & loans 100% Pudge Wilcox General Manager, CLCND (409) 267-3541

H
CRYSTAL SPRINGS 
WATER COMPANY Expanded use of Groundwater 2010 1,220,600$         H19-EXPGW N

My system is handled by 2 existing wells with no 
(or very little) growth anticipated.  Each system 
handles only a small number of customers in "buil
out" subdivisions. 0% Tom Martin (sp?) President (281) 354-5136

H CUT AND SHOOT Expanded use of Groundwater 2010 1,376,300$         H19-EXPGW Y 10% 90% Lang Thompson Mayor (936) 264-3100
H DAYTON Expanded use of Groundwater 2010 1,523,500$         H19-EXPGW Y City intends to purchase surface water rights 25% 25% 285% 25% 100% Brian LaBarde (sp?) City Planner (936) 258-2642

H
FORT BEND COUNTY 

MUD #41 Allens Creek Reservoir 2030 2,545,907$         H05-ALLENS

We are part of the North Authority and will pay 
pumpage fees to the NFBRWA.  Our production 
is expected to be ~3500, not 25,000. 100% Fees paid to NFBRWA 100% Cindy Albers, PE District Engineer (713) 777-5337

H
FORT BEND COUNTY 

MUD #41 Expanded use of Groundwater 2010 416,000$            H19-EXPGW

We are part of the North Authority and will pay 
pumpage fees to the NFBRWA.  Our production 
is expected to be ~3500, not 25,000. 100% Fees paid to NFBRWA 100% Cindy Albers, PE District Engineer (713) 777-5337

H
FORT BEND COUNTY 

MUD #41 BRA System Operations 2010 11,226,957$       HG01BRASYS

We are part of the North Authority and will pay 
pumpage fees to the NFBRWA.  Our production 
is expected to be ~3500, not 25,000. 100% Fees paid to NFBRWA 100% Cindy Albers, PE District Engineer (713) 777-5337

H
FORT BEND COUNTY 

MUD #81 Called Ekistics on 13 SEP.  Will send response.

H FULSHEAR BRA System Operations 2010 3,345,545$         HG01BRASYS N
The required future needs would be met by 
receiving federal funding. Kathy Mayfield City Secretary

H GALENA PARK TRA-Houston Transfer 2020 26,329$             H10-TRAXFR Y 50 to 100% 100% John Cooper City Administrator (713) 672-2556

H
HARRIS COUNTY WCID 

#133 TRA-Houston Transfer 2020 86,909$             H10-TRAXFR N

See attachment - Summarized: district is built out, 
and is participating in the City of Houston GRP 
(remaining on groundwater, but paying a fee). Nathan Adams Graduate Engineer (281) 350-7027

H
HARRIS COUNTY WCID 

#133 New Contracts 2010 2,637,843$         H27-NWCUST N

See attachment - Summarized: district is built out, 
and is participating in the City of Houston GRP 
(remaining on groundwater, but paying a fee). Nathan Adams Graduate Engineer (281) 350-7027

H HEDWIG VILLAGE New Contracts 2010 2,063,989$         H27-NWCUST N

Water needs served by Memorial Villages Water 
Authority.  City of Hedwig Village has no water or 
wastewater. Beth Staton City Administrator (713) 465-6009

H HUNTSVILLE Expanded use of Groundwater 2010 1,543,900$         H19-EXPGW Y
City noted 12 wells totalling $40,000,000 on 
survey form. 100% 100% Jason Pierce Water Superintendant (936) 294-5762

H KATY TRA-Houston Transfer 2020 980,231$            H10-TRAXFR
The City of Katy is under the West Harris Coutny 
Regional Water Authority

H KATY Lake Houston Additional Yield 2010 29,576,495$       H15-HOUYLD
The City of Katy is under the West Harris Coutny 
Regional Water Authority

H LAKE JACKSON Expanded use of Groundwater 2010 1,393,500$         H19-EXPGW N

This project is not needed as the City of Lake 
Jackson already has infrastructure in place to 
produce more groundwater than called for in the 
plan.  We will be providing written comments on 
the plan to have our actual groundwater capability 
recognized in the plan. Craig Nesbitt Public Works Director (979) 415-2430

FINAL Appendix 9A/Region H IFR dataset
01/04/06 Page 1 of 4
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H

LAKE LIVINGSTON 
WATER SUPPLY & 

SEWER SERVICE CO. Expanded use of Groundwater 2010 1,842,400$         H19-EXPGW

At present, LLWS&SSC has a loan application 
with the Texas Drinking Water State Revolving 
Fund for $7,895,000.  Also, LLWS&SSC has 
additional water systems not covered by Region 
H. John Gonzer (sp?) Financial Officer

H LIBERTY Expanded use of Groundwater 2010 416,000$            H19-EXPGW Y
We are also exploring the cost effectiveness of 
surface water. TBD TBD SRF Certificates - CDBG Allen L. Barnes City Manager (936) 336-8188

H LONGHORN TOWN UD TRA-Houston Transfer 2020 209,234$            H10-TRAXFR N

Longhorn Town UD has entered into a GRP with 
the City of Houston.  Additionally, the existing 
water plant is sufficient to serve existing and 
projected development within the district. 100%

Rate structure as defined in 
GRP 100% Greg Lentz, P.E. Project Manager (713) 461-9600

H LONGHORN TOWN UD Expanded use of Groundwater 2010 5,952,444$         H19-EXPGW N See previous 100%
Rate structure as defined in 
GRP 100% Greg Lentz, P.E. Project Manager (713) 461-9600

H MADISONVILLE Expanded use of Groundwater 2010 416,000$            H19-EXPGW
Without more time, frankly I don't even know 
where you came up with the $416,000. Tom Ginter City Manager (936) 348-2748

H
MONTGOMERY 

COUNTY MUD NO. 8 Expanded use of Groundwater 2010 416,000$            H19-EXPGW Y

The district will comply with recommended 
compliance requirements, but do not anticipate 
such compliance will require the District to obtain 
surface water as other means of compliance 
would be utilized, such as paying pumpage fees, 
etc. 5% 5%

Drinking Water State 
Revolving Fund, if qualified.  
Otherwise stated water loan 
programs 100% Ross J. Radcliffe Attorney for MCMUD 8 (713) 237-1221

H
MONTGOMERY 

COUNTY MUD NO. 8 New Contracts 2020 8,041,900$         H27-NWCUST Y See previous 5% 5%

Drinking Water State 
Revolving Fund, if qualified.  
Otherwise stated water loan 
programs 100% Ross J. Radcliffe Attorney for MCMUD 8 (713) 237-1221

H
MONTGOMERY 

COUNTY MUD NO. 9 Expanded use of Groundwater 2010 1,381,000$         H19-EXPGW Y
MUD 9 has budgetted funds for the construction 
of a new water well. 100%

The district has escrowed 
bond funds on-hand for the 
construction of an additional 
water well. 100% Jonathon K. Frels Attorney (713) 758-4754

H
MONTGOMERY 

COUNTY MUD NO. 9 New Contracts 2020 9,026,500$         H27-NWCUST Y

While the District anticipates the development of a
regional approach to the conversion from 
groundwater to surface water in which the district 
will participate, the District does not foresee 
converting to surface water given its location.  As 
a result, the District does not anticipate capital 
expenses related to the conversion to surface 
water at this time. 100%

If the District has capital costs
associated with a conversion 
to surface water, it will likely 
seek funding through the 
Water and Wastewater Loan 
Program or the State Drinking
Water Revolving Fund. 100% Jonathon K. Frels Attorney (713) 758-4754

H
MONTGOMERY 

COUNTY UD NO. 2 New Contracts 2020 2,647,400$         H27-NWCUST N

The District is currently under the Lone Star 
Groundwater Conservation District jurisdiction for 
surface water compliance.  To date, Lone Star has
not adopted a plan for transferring to surface 
water, so the District does not have conversion 
amount information or deadlines.  The 
infrastructure for surface water conversion for this 
area is proposed to be designed and installed by 
the San Jacinto River Authority (SJRA). Until a a 
conversion plan is adopted, the SJRA cannot 
finalize an infrastructure plan, so the District does 
not know the extent of financial participation that 
will be required to connect to the future surface 
water system.  Therefore, the District is unable to 
completely answer this survey at this time. Nathan Adams Graduate Engineer (281) 350-7027

H

NORTH HARRIS 
COUNTY REGIONAL 
WATER AUTHORITY TRA-Houston Transfer 2020 11,424,922$       H10-TRAXFR Y 100% 100% Jimmie Schindewolfe, P.E. General Manager (281) 440-3924

H

NORTH HARRIS 
COUNTY REGIONAL 
WATER AUTHORITY New Contracts 2020 1,007,394,970$  H27-NWCUST Y 100% 100% Jimmie Schindewolfe, P.E. General Manager (281) 440-3924

H
NORTH MISSION GLEN 

MUD Allens Creek Reservoir 2030 2,810,395$         H05-ALLENS N

The District has constructed facilities adequate to 
supply water to the service area.  The district also 
plans to join a groundwater reduction plan within 
the time frame specified by the Fort bend 
Subsidence District 2003 Regulatory Plan. Robert Wempe, P.E.

Project Director, Turner 
Collie & Braden (713) 267-3189

H
NORTH MISSION GLEN 

MUD Expanded use of Groundwater 2010 416,000$            H19-EXPGW N See previous Robert Wempe, P.E.
Project Director, Turner 
Collie & Braden (713) 267-3189

H
NORTH MISSION GLEN 

MUD BRA System Operations 2010 11,514,487$       HG01BRASYS N See previous Robert Wempe, P.E.
Project Director, Turner 
Collie & Braden (713) 267-3189

FINAL Appendix 9A/Region H IFR dataset
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H PANORAMA VILLAGE New Contracts 2020 3,062,500$         H27-NWCUST N

The City of Panorama Village is near build out, 
with approximately 300 lots available for additional 
population growth.  Current capacity of the City's 
well system is 2.8 mgd.  During the month of 
June, our maximum daily pumping never 
exceeded 40% of our capacity, even though this 
was the driest and hottest June on record.  If 
Panorama Village does completely build out the 
remaining lots, it is anticipated that the City's 
existing supply will be sufficient to meet these 
growth needs.  As always, the City intends to 
continue promoting water conservation in 
Panorama Village as stewards of our most 
precious natural resource. Dale E. Evans Council Position No. 2 (936) 856-2821

H PEARLAND Allens Creek Reservoir 2030 6,825,489$         H05-ALLENS Y 100% 100% Bill Eisen City Manager (281) 652-1663
H PEARLAND TRA-Houston Transfer 2020 17,326,868$       H10-TRAXFR Y 100% 100% Bill Eisen City Manager (281) 652-1663
H PEARLAND Expanded use of Groundwater 2020 3,066,600$         H19-EXPGW Y 100% 100% Bill Eisen City Manager (281) 652-1663

H PINEY POINT VILLAGE TRA-Houston Transfer 2020 58,250$             H10-TRAXFR N

Piney Point Village owns no water facilities.  Our 
residents are served by Memorial Villages Water 
Authority, a separate governmental agency. Mike Montgomery General Manager, MVWA (713) 465-8318

H PINEY POINT VILLAGE New Contracts 2010 2,983,194$         H27-NWCUST N

Piney Point Village owns no water facilities.  Our 
residents are served by Memorial Villages Water 
Authority, a separate governmental agency. Mike Montgomery General Manager, MVWA (713) 465-8318

H RICHMOND Allens Creek Reservoir 2030 1,235,413$         H05-ALLENS N
The BRA is working with stakeholders to locate a 
surface water treatment plant in our area. R. Gilmore City Manager (281) 342-5456

H RICHMOND BRA System Operations 2010 8,714,319$         HG01BRASYS N
The BRA is working with stakeholders to locate a 
surface water treatment plant in our area. R. Gilmore City Manager (281) 342-5456

H
RIVER PLANTATION 

MUD New Contracts 2010 3,830,500$         H27-NWCUST N

District is built out and has no room to expand.  
Population has not increased since 2000.  Please 
flat line any projected growth for the future. Richard Ramirez District Manager (936) 273-4641

H RIVERSIDE WSC Expanded use of Groundwater 2010 398,600$            H19-EXPGW Y

We will need more than $398,600 just to install 
the elevated storage tank.  Our customer 
accounts have increased 400 in the last 3 years.  
We are drilling new wells. 40% 50% 10%

Raise water rates.
TDCHA - local grants. We 
would like to see funding be 
made available at local levels 
One RWSC gets all grants 
every year. 100% David Weinkauf General Manager (936) 594-5793

H ROSENBERG Allens Creek Reservoir 2030 3,849,575$         H05-ALLENS Y

City is a stakeholder with BRA, City of Richmond, 
Pecan Grove MUD, New Territory MUDs and 
Greatwood MUDs in the preparation of a feasibility
study for a Regional Surface Water Plant in this 
area.  The study will also look at appropriate 
conversion credit options.  This study will better 
define a strategy and this information can be 
provided to region H.  The projected completion 
date of the study is October 2005. 75% 25%

Drinking Water State 
Revolving Fund, State 
Participation in Regional 
Water and Wastewater 
Facilities, and the Water and 
Wastewater Loan Program 100% Cathy Ezell Finance Manager (832) 595-3350

H ROSENBERG BRA System Operations 2010 19,563,566$       HG01BRASYS Y See previous 75% 25%

Drinking Water State 
Revolving Fund, State 
Participation in Regional 
Water and Wastewater 
Facilities, and the Water and 
Wastewater Loan Program 100% Cathy Ezell Finance Manager (832) 595-3350

H SEALY Expanded use of Groundwater 2010 1,361,800$         H19-EXPGW Y 20% 80% 100% John Maresh City Manager (979) 885-3511

H TOMBALL TRA-Houston Transfer 2020 1,298,975$         H10-TRAXFR Y 100%
North Harris County Regional 
Water Authority 100% Roderick J. Hainey Director of P.W. (281) 290-1415

H TOMBALL Lake Houston Additional Yield 2010 23,278,511$       H15-HOUYLD Y 100%
North Harris County Regional 
Water Authority 100% Roderick J. Hainey Director of P.W. (281) 290-1415

H
TRAIL OF THE LAKES 

MUD TRA-Houston Transfer 2020 246,281$            H10-TRAXFR

Attached memo: I am returning herewith your 
correspondence regarding updates to the Region 
H Water Planning Group Regional Water Plan.  
Please be advised that the captioned district is in 
the West Harris County Regional Water Authority 
and not the Region H Water Planning Group. Marilyn Roberts Vinson & Elkins (713) 758-2852

H
TRAIL OF THE LAKES 

MUD Expanded use of Groundwater 2010 546,000$            H19-EXPGW See previous Marilyn Roberts Vinson & Elkins (713) 758-2852

H
TRAIL OF THE LAKES 

MUD New Contracts 2010 5,167,525$         H27-NWCUST See previous Marilyn Roberts Vinson & Elkins (713) 758-2852
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H

WEST HARRIS COUNTY 
REGIONAL WATER 

AUTHORITY TRA-Houston Transfer 2030 711,815$            H10-TRAXFR Y Added capital cost of $7,601,392 to this WMS. 1% 99%

If plans change in the future, 
WHCRWA reserves the right 
to use SRF/TWDB programs 100% Wayne G. Ahrens Engineer (713) 527-6378

H WILLIS New Contracts 2020 3,914,600$         H27-NWCUST Y
Contract with SJRA via City of Conroe, if 
necessary. 10% 90%

Will use state/federal 
programs, if available 100% J. McAlister Administrator (936) 856-4611

H
H
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REGION H WATER PLANNING GROUP 
Senate Bill 1 - Texas Water Development Board 

            c/o San Jacinto River Authority  
     P. O. Box 329,  Conroe, Texas  77305 

Telephone 936-588-7111  Facsimile  936-588-3043 
  
 

Jim Adams, P.E., Chair 
San Jacinto River Authority 
 
Agricultural 
Robert Bruner 
David B. Jenkins 
 
Counties 
Judge Mark Evans 
Commissioner Jack Harris 
John Blount 
 
Electric Generating Utilities 
Jason Fluharty 
 
Environmental 
John R. Bartos 
 
Industries 
Carolyn Johnson 
James Murray 
 
Municipalities 
Robert Istre 
Jeff Taylor. 
 
Public 
Roosevelt Alexander 
 
River Authorities 
Jim Adams, P.E. 
John Baker. 
Danny F. Vance 
 
Small Businesses 
Mary Alice Gonzalez 
Michael Sullivan 
Steve Tyler 
 
Water Districts 
Marvin Marcell 
Ron Neighbors 
J. C. Searcy, Jr. 
 
Water Utilities 
James Morrison 
William Teer 
C. Harold Wallace 
  
TWDB Liaison 
Bill Roberts 

 

 
TO POLITICAL SUBDIVISIONS WITH WATER NEEDS IN REGION H 
 
 
The Region H Water Planning Group (RHWPG) is currently updating the 
Regional Water Plan.  Your political subdivision is projected to have 
water demands that exceed the currently available water supply during 
the 50-year planning period.  This may be due to projected population 
and demand growth, limitations on groundwater use, or a combination of 
the two.   
 
The RHWPG is recommending a combination of water conservation, 
expanded use of groundwater and new or existing surface water supplies 
to meet the projected water demands.  These recommendations are 
summarized on the attached tables, which are excerpted from the tables 
in the Initially Prepared Plan.  In these tables, it is assumed that surface 
water will be treated and distributed through regional facilities, with 
individual water user groups paying a pro-rata share of the regional 
infrastructure costs.  Local infrastructure (new wells, distribution mains 
and related equipment) will be funded and constructed by the political 
subdivision.   
 
The Texas Water Code requires the Regional Water Planning Groups to 
survey all political subdivisions with projected water needs about 
infrastructure financing.  The goal of the survey is to determine State 
funding levels for existing infrastructure loan and grant programs, and to 
identify any areas not addressed by current programs.   For your 
reference, a list of existing loan and grant programs is included with this 
survey packet. 
 
Please return the completed survey by July 29, 2005 to: 
 

Region H Water Planning Group 
c/o Ekistics Corporation 

2727 Kirby Drive, Suite 523 
Houston, Texas  77098 
713-520-8150 facsimile 

E-mail address: glencall@aol.com 
 
 
If you have any questions regarding this survey, please contact:  Glenda 
Callaway at 713-520-9031 or Andrew Sterbenz, KBR, at 713-753-3718. 
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SURVEY TO OBTAIN INFRASTRUCTURE FINANCING INFORMATION 
FROM POLITICAL SUBDIVISIONS WITH WATER NEEDS 

 

Regional Water Planning Group ___Region H Water Planning Group_________ 

 

Political Subdivision (WUG or WWP)____________________________________ 

 

Contact Person______________________________________________________ 

 

Recommended 
Project/Strategy 

Management 
Strategy ID# 

Date Strategy 
is to be 

Implemented 

Capital Cost to be 
paid by Political 

Subdivision 
        
        
        
        
        
        
        
        
TOTAL COST OF CAPITAL IMPROVEMENTS  $ 

 
 
The following Information is to be provided by the Political Subdivision. 

 
Are you planning to implement the recommended projects/strategies?   

 
� YES      � NO 

 
If ‘no,’ describe how you will meet your future water needs. 
 
 
 
 
 
 
 
Please see page 2 for additional information to be provided by the Political 
subdivision. 



Infrastructure Financing Survey May 2005  Page 2 

 
If ‘yes', how do you plan to finance the proposed total cost of capital 
improvements identified by your Regional Water Planning Group? 
 
Please indicate: 
1) Funding source(s)1 by checking the corresponding box(es) and  
 
2) Percent share of the total cost to be met by each funding source. 
 
 Cash Reserves  _________%  ڤ
 
  Bonds  _________%  ڤ
 
 Bank Loans  _________%  ڤ
 
 Federal Government Programs  _________%  ڤ
 
 State Government Programs  _________%  ڤ
 
 ____________________Other  _________%  ڤ
 
     % ________  TOTAL – (Sum should equal 100%) 
 
If state government programs are to be utilized for funding, indicate the programs and 
the provisions of those programs.  
_______________________________________________________________ 
 
_______________________________________________________________ 
   
1Funding source refers to the initial capital funds needed to construct or implement a project, not the 
means of paying off loans or bonds used for the construction or implementation. 

Person Completing this Form: 
 
_______________________ ___________________ __________________ 
Name     Title    Phone 
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Texas Water Development Board 

Financial Assistance Programs 
 

Public Works Infrastructure Construction 

Clean Water State Revolving Fund Loan Program 

• Type: Loan 
• Uses: Planning, acquisition and construction, wastewater treatment, stormwater and 

nonpoint source pollution control, and reclamation/reuse projects.  
• Applicants: Political Subdivisions. Individuals are eligible to apply for non-point source 

pollution control projects.  
• Availability: An annual priority rating process applies to projects. 

Drinking Water State Revolving Fund Loan Program  

• Type: Loans and additional subsidies (subsidies are for disadvantaged communities only)  
• Uses: Planning, acquisition and construction of water related infrastructure, including water 

supply and Source Water protection.  
• Applicants: Community water system owners and Nonprofit Non-Community water system 

owners are eligible to apply for the funding. This includes political subdivisions of the state 
and private individuals. 

• Availability: An annual priority rating process applies to projects. 

Rural Water Assistance Fund Program 

• Type: Loan 
• Uses: Planning, acquisition and construction of water supply related infrastructure, including 

water treatment, water distribution pipelines, reservoir construction, and storage acquisition. 
May also be used for water quality enhancement projects such as wastewater collection and 
treatment systems.  

• Applicants: Political Subdivisions and Nonprofit Water Supply Corporations. 
• Availability: Not restricted. 

State Participation in Regional Water and Wastewater Facilities Program  

• Type: Deferred interest loan (State has a temporary ownership interest in a facility. State's 
ownership is purchased by applicant as their customer base grows.) 

• Uses: Construction of regional water or wastewater construction project when the local 
sponsors are unable to assume debt for the optimally sized facility. 

• Applicant: Political Subdivisions of the State and Water Supply Corporations which are 
sponsoring construction of a regional water or wastewater project can apply for funding. 

• Availability: Limited Funds.  
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Water and Wastewater Loan Program  

• Type: Loan 
• Uses: Planning, acquisition and construction of water related infrastructure, including water 

supply, wastewater treatment, stormwater and nonpoint source pollution control, flood 
control, reservoir construction, storage acquisition, and agricultural water conservation 
projects, and municipal solid waste facilities. 

• Applicants: Political Subdivisions and Nonprofit Water Supply Corporations. 
• Availability: Not restricted. 

 

Colonias  

Economically Distressed Area Program for Water and Sewer Service  

• Type: Grant, loan, or a combination grant/loan. 
• Uses: To bring water and wastewater services to economically distressed areas (designated 

by TWDB) where the present water and wastewater facilities are inadequate to meet the 
minimal needs of residents. The program includes measures to prevent future substandard 
development.  

• Applicants: Political subdivisions, and nonprofit water supply corporations, provided they 
meet certain program requirements. 

• Availability: Limited Funds.  

Colonia Plumbing Loan Program  

• Type: Low-interest loan. 
• Uses: assist low-to-moderate income colonia residents with financing plumbing connections 

to water and wastewater (sewer) systems and with installation of necessary plumbing 
improvements within their homes. 

• Applicants: Local political subdivisions including cities, counties, water districts, water 
authorities, and non-profit water supply corporations in designated counties. 

• Availability: Limited Funds.  

Community Self-Help Program for Water and Sewer  

• Type: Grant  
• Uses: Actual cost to acquire water and wastewater systems to provide adequate service to 

Colonias where the local residents provide volunteer labor (sweat equity) to construct the 
facilities, and/or donate equipment, materials, and supplies. The dollar value of the 
assistance provided by the local residents must be at least 40% of the total amount of the 
cost of the project.  

• Applicants: political subdivisions, including cities, counties, water districts, and nonprofit 
water supply corporations within Affected Counties (specified by statute).  

• Availability: Limited Funds. 
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Flood Mitigation 

Federal Emergency Management Agency Flood Mitigation Assistance  

• Type: Grant  
• Uses: Planning assistance to communities in implementing measures to reduce or eliminate 

the long-term risk of flood damage to buildings, manufactured homes, and other structures 
insurable under the National Flood Insurance Program (NFIP). Eligible work includes: 
Acquisition of insured structures and real property; Relocation or demolition of insured 
structures; Dry flood proofing of insured structures; Elevation of insured structures; Minor, 
localized structural projects that are not fundable by State or other Federal programs; and 
Beach nourishment activities such as planting of dune grass. 

• Applicants: Political subdivision, including any Indian or authorized tribal or native 
organization, that has zoning and building code jurisdiction over a particular area having 
special flood hazards, and is participating in the NFIP. Communities that are suspended or 
on probation from the NFIP are not eligible. A community applying for a FMA Project Grant 
must have an approved Flood Mitigation Plan. 

• Availability: Dollar limits apply to each application.  

Flood Protection Planning  

• Type: Grant 
• Uses: Evaluation of structural and nonstructural solutions to flooding problems and considers 

flood protection needs of the entire watershed. Upstream and/or downstream effects of 
proposed solutions must be considered in the planning. The proposed planning must be 
regional in nature by inclusion of an entire watershed.  

• Applicants: Political subdivisions of the State of Texas with the legal authority to plan for and 
implement flood protection measures, and that are members of the National Flood Insurance 
Program. 

• Availability: Projects compete annually for funding. 

 

Groundwater - Natural Resources  

Groundwater Conservation District Startup Loan Program  

• Type: Loan 
• Uses: Finance the start-up costs (salaries and payroll taxes; utilities; travel; insurance; 

building and office leases; office supplies and furniture; telephone and computer equipment; 
and legal and professional fees) of Groundwater Conservation Districts. 

• Applicants: District or authority created under the Texas Constitution, Section 52, Art. III, or 
Section 59, Article XVI, that has the authority to regulate the spacing of water wells, the 
production from water wells, or both. The district must be a newly confirmed district or 
legislatively created district that does not require a confirmation election. 

• Availability: Limited Funds. 
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Planning 

Regional Facility Planning Grant Program  

• Type: Grants 
• Uses: Studies and analyses to evaluate and determine the most feasible alternatives to meet 

regional water supply and wastewater facility needs, estimate the costs associated with 
implementing feasible regional water supply and wastewater facility alternatives, and identify 
institutional arrangements to provide regional water supply and wastewater services for 
areas in Texas.  

• Applicants: Political subdivisions with the legal authority to plan, develop, and operate 
regional facilities, and nonprofit water supply corporations.  

• Availability: Projects compete annually for funding.  

Regional Water Planning Group Grants  

• Type: Grant  
• Uses: planning activities for the long term water supply needs of Texas. Fundable tasks 

include determining future water demands, availability of future water supplies, and 
identifying solutions to meet demands. Funds are periodically available.  

• Applicants: Political Subdivisions predesignated by the 16 Regional Water Planning Groups 
in the state. 

• Availability: Limited Funds. 

 

Research  

Water Research Grant Program  

• Type: Grant 
• Uses: Water research that addresses one of the Texas Water Development Board's 

designated research topics published in its most recent Request For Proposals. 
• Applicants: Individuals, political subdivisions of the state, and nonprofit water supply 

corporations are eligible to apply for funding. 
• Availability: Annual application process published with Request for Proposals.  
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Agriculture 

Agriculture Water Conservation Grants  

• Type: Grant (up to 100%) 
• Uses: demonstrations, education, research, technical assistance, and technology transfer. 

Grants may also be made to political subdivisions for agricultural water conservation projects 
for purchase and installation (on public or private property) of metering devices to measure 
irrigation water use in order to quantify effects of different water conservation strategies.  

• Applicants: State Agencies and Political Subdivisions of the State  
• Availability: Annual funding opportunity; Solicitations appear in Texas Register.  

Agriculture Water Conservation Loans  

• Type: Loan  
• Uses: Conservation projects that: 1.) improves water use efficiency of water delivery and 

application, or 2.) prepares irrigated land for conversion to dry land farming, or 3.) prepares 
dry land for more efficient use of natural precipitation, or 4.) purchases and installs on public 
or private property devices designed to indicate the amount of water withdrawn for irrigation 
use, or 5.) brush control activities conduced under Chapter 203 of Agriculture Code, or 6.) 
other conservation projects defined by TWDB rules. 

• Applicants: Eligible applicants include political subdivisions of the state, institutions of higher 
education, interstate compact commissions, and nonprofit Water Supply Corporation 
(Chapter 69 of Water Code), Banks and farm credit system may apply for link deposit funds 
to make loans available to individuals.  

• Availability: Limited Funds. 
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10. Public Participation in Developing the 2006 Region H Water Plan  

10.1 Introduction 
The Region H Water Planning Group (RHWPG) has sought to encourage public involvement 
and the participation of interested parties during the process of plan development so that any 
concerns could be addressed before the draft plan was completed.  From its initial delibera-
tions in preparing the 2001 Regional Water Plan, the RHWPG has made a commitment to an 
open planning process and has actively solicited public input and involvement in developing 
the elements of the 2006 Regional Water Plan (RWP).  Securing a high level of public 
participation continues to be a challenge for long-term planning, even for a topic so vital to 
public well-being as the water supply, particularly if there is no drought.  The attention of the 
news media in a major media market is rarely focused on continuing efforts that result in 
lengthy documents, no matter how important those documents may be to the region’s future.  
Nevertheless, the RHWPG has reached out to communicate with the general public and 
especially with those segments of the population who will be most affected by the results of 
the regional water plan.  This has been accomplished by pursuing several avenues to gain 
public involvement.   

10.1.1 Regional Water Planning Group as Stakeholder Representatives  
The first line of public involvement occurs through the membership of the Region H Water 
Planning Group.  Each of the members of the RHWPG represent an interest category, such as 
river authority, agriculture, small businesses, general public, etc.  They also represent the 
different geographic areas within this large region.  Most of these members have organiza-
tional linkages to the community.  These linkages, such as professional organizations or 
citizens groups, are the first avenue for taking information to the public and for receiving 
input to the RHWPG.   

During development of the 2006 RWP, the RHWPG has met on the first Wednesday of the 
month at least quarterly, but often on a more frequent basis, so that interested parties can plan 
to attend and follow the proceedings.  Notices of these meetings are posted in each of the 
counties in Region H and are e-mailed to a list of “interested persons” who have requested to 
be informed.  The RHWPG maintains minutes of its meetings and places them on the Texas 
Water Development Board Internet website.   

10.1.2 Public Meetings during Plan Development  
In addition to the January 2002 public hearing initiating the planning effort, the Region H 
Water Planning Group has held public meetings/hearings at several points in the planning 
process.  Because of the poor attendance at some of these meetings, a variety of locations and 
times were scheduled in an attempt to determine the most advantageous.  Most of the 
meetings were held in the evening at accessible sites in the region.  Meeting formats 
encouraged discussion of the issues and in spite of the sparse turnout, those attending 
generally gave positive feedback.  Summaries of the meetings and lists of attendees are 
included in this report.   

In December 2002, meetings were held in Houston at the City of Houston’s E. B. Cape 
Training Center, and in Conroe at the Montgomery County Memorial Library.  These were 
both evening meetings and focused on review and comment on the draft population 
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projections prepared by the Texas Water Development Board for use in preparing the 
regional water plan.   

In March 2003, meetings were held in at four locations:  in Conroe at the SJRA offices in 
conjunction with a Region H Water Planning Group meeting; in Houston at San Jacinto 
College-South; in the Greenway Plaza area at the Houston-Galveston Area Council; and at 
the Walker County Courthouse in Huntsville.  The purpose of this series of meetings was to 
present the draft water demand projections to be used in planning for Region H and to 
receive comments and requests for corrections or changes to the projections from attendees.   

On October 6, 2004, a public hearing was held on a proposed amendment to the 2001 Region 
H Water Plan.  It was subsequently determined that additional time for comment was 
required before the RHWPG could adopt the amendment.  The period for written comments 
was extended to January 4, 2005 and a public hearing and decision rescheduled for the 
RHWPG meeting on January 5, 2005.  Both of these hearings were morning meetings and 
occurred in conjunction with regularly scheduled RHWPG meetings.   

Public hearings are planned for July 12 and 14, 2005 to receive comments on the Initially 
Prepared (draft) Region H Water Plan.  The hearing on July 12 will be held in the morning in 
conjunction with the RHWPG meeting.  The hearing on July 14 will be held in the evening in 
the Greenway Plaza area of Houston.  To increase the visibility of the draft Region H Water 
Plan during the thirty days preceding the public hearings and the sixty day comment period 
following these hearings, a number of targeted meetings will be held in cooperation with 
other organizations in the region.   

10.1.3 Targeted Meetings during Plan Development 
Through the efforts of RHWPG members, members of other RWPG’s, TWDB and the 
Natural Resources Conservation Service of the U.S. Department of Agriculture, a meeting to 
assist with review of agricultural water demands was held on February 26, 2003.  Twenty-
three (23) representatives from these organizations and from rice-growing counties in 
Regions H, I, K and P met at the Texas Agricultural Extension Service Auditorium at Bear 
Creek Park in west Houston.  The purpose of the meeting was to provide a forum for the 
explanation of TWDB’s methodology to calculate the draft irrigation water demands, which 
showed a significant decline from the demands that were included in the 2002 State Water 
Plan.  The agenda included presentations on the TWDB methodology, the NRCS role in 
generating county irrigation demand projections, and alternative methods for calculating 
agricultural irrigation water demands.   

Regular interaction with and updates to the 40-member Galveston Bay Freshwater Inflow 
Group (GBFIG) provided a forum for communication with environmental and conservation 
organizations and commercial and recreational fisher groups, as well as the GBFIG members 
from business and state and local agencies.  GBFIG continues to work on developing 
management strategies for meeting the freshwater inflow targets that are endorsed in the 
2001 Region H Water Plan.  GBFIG met in conjunction with the RHWPG on two occasions.   

10.1.4 Public Notices and Press Releases 
Media coverage was sought in conjunction with each series of public meetings or hearings.  
For each series, paid meeting notices were placed in fourteen newspapers providing service 
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to all fifteen of the counties in Region H.  Direct first-class mailings to county judges and 
mayors accompanied the issuance of public notices.  For public hearings on the Initially 
Prepared Region H Water Plan, two additional newspapers were added to the publication list 
for paid notices, and approximately 1,800 individuals also received direct mail notice.  Press 
releases were sent to eight outlets in television and radio and forty outlets in the print media.  
Press releases announcing the meetings also were sent to organizations that might distribute 
the information through their newsletters or websites.   

Paid notices were placed in 14 newspapers in April 2004 and notices were mailed to county 
judges and mayors in the region as well as the 16 RWPG’s statewide.  These notices 
explained an application made to the TWDB in response to a Request for Proposals issued in 
January 21, 2004 for supplemental funding of additional studies to aid development of the 
updated Region H Water Plan.  The notice provided 30 days for comment to the Executive 
Administrator of the TWDB.   

10.1.5 Region H Update 
A newsletter used during the development of the 2001 RWP to provide summary coverage of 
the plan while it was being prepared was to be used only once in the current planning effort, 
as a summary of the Initially Prepared Plan.  Instead, a bound version of the Executive 
Summary to the draft Plan, together with an enclosed CD version of the entire plan was 
distributed both before and during the public comment period.  The Executive Summary 
provided a brief summary of plan development, and particularly of water shortages and water 
management strategies suggested as solutions to the identified shortages.   

10.1.6 Texas Water Development Board Internet Site 
The Region H Water Planning Group has taken advantage of the Internet site provided by 
TWDB on its home page (www.twdb.state.tx.us).  Upcoming meetings, minutes of previous 
meetings, and contact information are posted.  TWDB has posted a copy of the 2001 Region 
H Water Plan on its site as well.  Data on population and water demand used in preparing the 
2006 RWP also were made available on the TWDP site.   

10.2 Summary of Public Hearing, January 16, 2002 

A public hearing to receive comments on the proposed scope of work for the grant 
application to update the Region H Water Plan was held on January 16, 2002 at 10 a.m. as 
part of the regular meeting of the Region H Water Planning Group.  The meeting was held at 
the San Jacinto River Authority offices in Conroe.   Three individuals provided comments.   

Mr. Ken Kramer, representative from the Lone Star Chapter of the Sierra Club, stated that the 
first Region H Water Plan identified the needs for Galveston Bay and it identified unique 
river segments and stream segments.  While recognizing the financial constraints of the 
TWDB, he said that in this second round of planning, Region H should establish the 
importance of environmental impacts, which were given little attention in the first round.  He 
stated that he hoped this round of planning would provide management strategies for 
Galveston Bay on a long term basis.  He also questioned how much water could be assigned 
to conservation and drought management.  He stated that water conservation may not give us 
all the water that we need, but it can be very beneficial in the short term and cited the water 
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conservation program implemented by San Antonio.  He stated that drought management as 
included in RHWP focuses on peak capacity during times of critical drought.   

Ms. Linda Shead, Executive Director of the Galveston Bay Foundation, stated that things 
were put off in the first round of RHWP and hopefully they would take place in the second 
round of water planning.  She urged the RHWPG not to give up and keep the tasks that need 
to be done in the second phase of water management planning.  She also stated that 
environmental issues did not get addressed in the first round.  She expressed concern 
regarding Tasks 4.2, 4.4 and 4.5 not being done.  She further stated that Galveston Bay is part 
of the whole system and pleaded for RHWPG not to abandon it.   

Ms. Carole Baker, representing the Harris-Galveston Coastal Subsidence District, stated that 
the $5,000 allocated per year for water conservation is a drop in the bucket as to what is 
needed.  She stated that the amount is so inadequate that it might as well be spread 
elsewhere.  She further stated there are hundreds of water conservation plans gathering dust 
in files at TNRCC.  She stated that at a stakeholders meeting this past summer, the lack of 
accountability and the lack of quantifying was thoroughly discussed, but a consensus could 
not even be reached.  She further stated that water conservation is considered the second 
most important water strategy cited when polled.  She urged the RHWPG to get serious about 
water conservation and set goals.   

Mr. Taylor responded to the public comments on the draft scope of work for the next phase 
of Regional Water Planning: 

• There has been no money allocated to look at existing or future instream flow 
conditions within our rivers.  Instream flow analysis is currently only considered 
relative to impacts generated from a proposed water management strategy.   

• The money for Galveston Bay and Tasks 4.2, 4.4 and 4.5 is in there if RHWPG wants 
to fight for it.   

• The money allocated for water conservation is grossly inadequate.   

Mr. Taylor stated that in order to meet the minimum requirements of Senate Bills 1 and 2 it 
would cost 1.2 million dollars.   
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Table 10-1:  Attendance at Public Hearing, January 16, 2002 

16 January, 10:00 a.m., SJRA Offices, Conroe  

Interested Public 
Dominic Abenz, City of Houston, Houston 
Carole Baker, HGSC, Friendswood 
Jerry Burns, City of Pearland, Pearland 
Andrew Chaskin-Dours, WPRC, Ft. Worth 
Tom Clark, Brazos River Authority, Waco 
Robert Istre, GCWA, Texas City 
Ken Kramer, Sierra Club, Austin 
Carl Masterson, HGAC, Houston 
Tom Ray, LAN, Waco 
Paul Schumann, Sugar Land 
Linda Shead, GBF, Webster 
Andrea Walters, ExxonMobil, Houston 
 

Region H Water Planning Group Members 
Jim Adams, SJRA, Conroe 
Roosevelt Alexander, Retired, Katy 
John Bartos, Galveston Bay Fdn., Houston 
Robert Bruner, Rancher, Huntsville 
Mary Alice Gonzales, Stewart Title, Fort Bend 
Jack Harris, Brazoria Co. Comm., Pearland 
David Jenkins, Farmer, Winnie 
Carolyn Johnson, Dow Chemical, Freeport 
James Morrison, Walker County Rural Water 

Supply Corp., Huntsville 
James Murray, ExxonMobil, Houston 
Tom Michel for Ron Neighbors, HGSD, 

Friendswood 
Gary Oradat, City of Houston, Houston 
Ek Shackelford for Jack Searcy, NHCRWA 
Gary Stobb, Harris County 
Michael Sullivan, Kingwood 
Larry Taylor, Friendswood 
William Teer, Retired, Leon County 
Steve Tyler, Steve Tyler Creative Services, 

Livingston 
Jim R. Sims for Danny Vance, TRA, Arlington 
Harold Wallace, WHCRWA, Houston 
Kerry Whelan, Reliant Energy, Houston 
Ernest Rebuck, TWDB, Austin 
Bill Roberts, TWDB, Austin 
Woody Woodrow, TPWD, Clear Lake City 
 

 Consulting Team 
Glenda Callaway, Ekistics 
Mark Lowry, TC&B 
Mike Reedy, TC&B 
Andy Sterbenz, KBR 
Jeff Taylor, KBR 

10.3 Summary of Public Meetings, December 2002 
During December 2002, public meetings were held in the evening at two locations in Region 
H.  Since Region H is a large region, the locations were selected to provide as convenient as 
possible access to the meetings for members of the interested public.  Sites selected were:   

E. B. Cape Center, City of Houston, Houston, 7 p.m., December 5, 2002 
(central/south) 

Montgomery County Memorial Library, Conroe, 7 p.m., December 10, 2002 (north) 

Paid meeting notices were placed in fourteen newspapers in the region providing distribution 
to all 15 counties in the region.  Press releases announcing the meeting were sent to 40 
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papers, as well as radio and television stations.  Region H Planning Group members also 
assisted by advising interested groups of the meetings.  The meeting notice provided a 
specific address for locating the population projections on the TWDB website. 

The purpose of the meetings was to provide an update on Region H water planning and to 
provide the public an opportunity to review the population projections that would be used to 
develop the 2006 RWP.   

Each of the meetings was designed to follow a similar format:   

• A brief presentation presenting the draft population projections and providing TWDB 
criteria for allowing changes to sub-county population projections;  

• Questions on the presentation;  

• Comments from those registering to speak;  

• General discussion as time or interest of attendees allowed.   

Comments received at those meetings are summarized below.  Presentation slides are 
included at Appendix A.   

Attendance at both of the meetings was disappointing.  On the 5th of December, a total of 9 
people attended the meeting at the E. B. Cape Center in Houston.  Of those, 2 were not 
Planning Group or consulting team members.  No one made formal comments.   

On the 10th of December, 6 people attended the meeting held at the Montgomery County 
Memorial Library in Conroe.  Only one of those was a member of the interested public.  
The major issue Mr. Mannchen raised was that the population projections would become 
self-fulfilling prophecies and that the RHWPG (and the entire regional water planning 
process) needed to consider controlling growth to live within available water supplies, or at 
least to minimize the development of new supplies.  Given the small size of the group, there 
ensued an extended discussion of the philosophies embedded in the water planning process 
with respect to meeting the needs of population growth.   
Table 10-2: Attendance at Public Meetings, December 2002  

5 December, E. B. Cape Center, Houston 

Region H Water Planning Group Members 
Jim Adams, SJRA, Conroe 
Jack Harris, Brazoria County, Pearland 
Michael Sullivan, RHWPG, Kingwood 

Interested Public 
Kay Willcox, Anahuac 
Pudge Willcox, CLCND, Anahuac 

Consulting Team 
Glenda Callaway, Ekistics, Houston 
Mark Lowry, TC&B, Houston 
David Parkhill, KBR, Houston 
Mike Reedy, TC&B, Houston 

10 December, Montgomery County Memorial Library, Conroe 

Region H Water Planning Group Members 
Judge Mark Evans, RHWPG Vice Chair, 
Trinity County 

Interested Public 
Brandt Mannchen, Sierra Club, Houston 

Consulting Team 
Glenda Callaway, Ekistics, Houston 
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 Mark Lowry, TC&B, Houston  
David Parkhill, KBR, Houston 

 

10.4 Summary of Public Meetings, March 2003 
Public meetings to review draft water demand projections were held during the month of 
March 2003.  Region H hosted public meetings at four locations to provide as convenient as 
possible access to the meetings for members of the interested public.  Meetings were held at 
the following sites:   

San Jacinto River Authority offices, Conroe, 10 a.m., March 5, 2003 (in conjunction 
with a regular RHWPG meeting)  

San Jacinto College-South, Houston, 7 p.m., March 17, 2003 (Houston and south)  

Houston-Galveston Area Council, Houston, 1:30 p.m., March 18, 2003 (Greenway 
Plaza area/central; meeting focused on local governments)  

Walker County Courthouse, Huntsville, 7 p.m., March 20, 2003 (north)  

The purposes of the meetings were to present the water demand projections prepared by the 
TWDB for use in planning for Region H, to review TWDB requirements for documentation 
to accompany requests for changes, and to receive comments and requests for corrections or 
changes to the projections from attendees.  The meetings also served as an opportunity to 
provide an update on Region H water planning and to elicit any concerns attendees have 
about planning for water supply in the region.  Meetings were informal, with questions and 
discussion encouraged.  Presentation slides are included at Appendix B.   

Other than the meeting held in conjunction with the RHWPG meeting, attendance at these 
meetings was extremely low.  Although those who attended gave positive feedback on the 
material presented, most were there to learn rather than to comment.  In a few cases, specific 
comments were made, and those are noted below.   

At the meeting on March 5, Mr. Ken Kramer of the Lone Star Chapter of the Sierra Club 
stated that the Sierra Club had contracted with a firm to do an analysis of the water demand 
for several regions including Region H.  He stated that it may not be done by the time of the 
public hearing but they will submit the analysis as soon as possible.  He also stated that the 
Sierra Club thought the 2000 projections were too high because of conservation related to the 
new plumbing codes.  He also stated that some water conservation experts have looked at the 
numbers and think the reduction in demand due to conservation may be 23 GPCD instead of 
16 GPCD.  He further stated that there are several bills related to water conservation before 
the legislature.  He urged the group to make sure that the public has up-to-date numbers for 
review and comment, and said that the latest numbers needed to be put on the TWDB 
website.   

Ms. Carolyn Johnson and Mr. James Murray, RHWPG members, stated that in 2000 their 
industries were deeply into a water conservation mode because of the drought.  They both 
stated that the 30-40% decrease in future water demand was incorrect because of the 
circumstances of that year.   
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Mr. David Jenkins stated that the methodology used by TWDB was a problem because 2000 
was a drought year and a very bad year for rice farmers.  He stated the price of rice was low 
and federal policy was against the rice farmer.  He also suggested that aquaculture should be 
treated as agriculture rather than as industry.   

Mr. Michael Klaus, a resident of Pearland, stated that any water that we receive should 
definitely be conserved.  He said that he wanted to turn on the tap and get clean, safe water.  
He thanked the members of the Region H Water Planning Group for the work that they are 
doing.   

The meeting held on the 18th of March at the Houston-Galveston Area Council was aimed 
primarily at attracting review and comment by local governments.  Mr. Ivan Langford, the 
manager of the Galveston County WCID #1 (Dickinson) said that a problem with the water 
demand projections is the starting point.  He said that the year 2000 information for 
Dickinson needs to be corrected, and then the per capita numbers would be correct.  Mr. 
Lowry responded that Mr. Langford should send the correct information to Mr. Jim Adams, 
Chair of the RHWPG, with a request to use that data to determine per capita water use and 
the number of people in the district.   

Mr. Jerry Burns, with the City of Pearland, said that his area has 8,000 acres of prime real 
estate that is going to explode.  He said that between the time the Census was done and when 
it was published, the City of Pearland gained 5,000 people.  Mr. Lowry responded that 
population now shown in County-Other can be shifted into Pearland.  He noted that the Plan 
will be revised on a five-year cycle, so changes can be made when needed.   

Mr. Larry Mayberry said that projections for the City of Sealy probably are OK.  A new Wal-
Mart Distribution Center is being built that will eventually employ 1,400.  Employment in 
the short term is expected to be 400.   

Mr. Ken Kramer, Sierra Club, Austin, asked about the process for changes once information 
has been submitted to Mr. Adams.  Mr. Lowry responded that the information will be given 
to the consulting team to determine if it meets the TWDB criteria.  The consultants will talk 
to the submitter for any needed additional data.   

Mr. Kramer asked about the per capita numbers.  He said that TWDB factored in the 
plumbing code, but not other laws affecting water efficiency.  He noted that the only way to 
comment on the methodology was through each region, not at the state level.  Mr. Lowry 
confirmed that comments should go to each region.  He said that Region H will forward all 
comments to TWDB even if no specific change in the projections is requested.   

Mr. Parkhill and Mr. Lowry noted that, unlike the first round of planning, “advanced 
conservation” is not included in the projected numbers for this planning round.  It cannot be 
assumed and is to be treated as a water management strategy.   
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Table 10-3: Attendance at Public Meetings, March 2003 

5 March, 10:00 a.m., SJRA Offices, Conroe 

Region H Water Planning Group Members 
Jim Adams, Conroe 
Roosevelt Alexander, Katy 
John Bartos, Houston 
Robert Bruner, Huntsville 
Mark Evans, Trinity 
Jack Harris, Pearland 
David Jenkins, Winnie 
Carolyn Johnson, Brazosport 
James Murray, Baytown 
Ron Neighbors, Friendswood 
Gary Stobb, Harris County 
Michael Sullivan, Kingwood 
Jeff Taylor, Houston 
Larry Taylor, Friendswood 
Steve Tyler, Livingston 
Kerry Whelen, El Lago 
Ernest Rebuck, Austin 
Woody Woodrow, Clear Lake 
 
 

Interested Public 
Wayne Ahrens, Dannenbaum, Houston 
David Alders, Region I 
Fred Bauhof, CH2M Hill 
Brad Brunett, BRA, Waco 
John H. Demel, City of Panorama Village, 

Conroe 
Diane Flynn, PostWood MUD, Spring 
Dan Hardin, TWDB, Austin 
Jace Houston, Subsidence District, Friendswood 
Robert Istre, GCWA, Texas City 
Mike Jackson, SJRA, Conroe 
Kathy Jones, Lone Star GCD, Conroe 
Michael Klaus, Pearland 
Kevin Kluse, TWDB, Austin 
Ken Kramer, Sierra Club, Austin 
Orval R. Love, LSCD, Spring 
Tom Michel, HGCSD, Friendswood 
Paul R. Nelson City of Houston, Houston 
Will T. Omiel, City of Splendora, Splendora 
Diane Otto, Solutia/TCC, Alvin 
Tom Ray, LAN, Houston 
Ed Schackelford, Houston 
Jimmie Schindewolf, NHCRWA, Houston 
Chuck Settle, Espey Consultants, Conroe 
Jim Sims, Huntsville 
Joyce Stubblefield, City of Splendora, 

Splendora 
Alisa Talley, City of West University, West U. 

Place 
David A. Van Dresar, City of Texas City, Texas 

City 

 
 
 
 
Consulting Team 
David Bradley, KBR, Houston 
Glenda Callaway, Ekistics, Houston 
Mark Lowry, TCB, Houston 
David Parkhill, TCB, Houston 
Mike Reedy, TCB, Houston  

 
17 March, 7 p.m., San Jacinto College South, Houston 

Interested Public 
None 

Region H Water Planning Group Members 
Jim Adams, SJRA, Conroe 

 Consulting Team 
Glenda Callaway, Ekistics, Houston 
Greg Graml, KBR, Houston 
David Parkhill, TCB, Houston 
John Seifert, LBG-Guyton, Houston 
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18 March, 1:30 p.m., Houston-Galveston Area Council, Houston 

Interested Public 
James Burns, City of Pearland 
Ken Kramer, Sierra Club, Austin 
Ivan Langford, Galveston County WCID#1, 
Dickinson 
Larry Mayberry, City of Sealy 
Carl Masterson, HGAC, Houston 
 

Region H Water Planning Group Members 
Jim Adams, SJRA, Conroe 

 Consulting Team 
David Bradley, KBR, Houston 
Glenda Callaway, Ekistics, Houston 
Greg Graml, KBR, Houston 
Mark Lowry, TCB, Houston 
David Parkhill, TCB, Houston 
John Nelson, LBG-Guyton, Houston 
 

20 March, 7 p.m., Walker County Courthouse, Huntsville 

Interested Public 
None 

Region H Water Planning Group Members 
Jim Adams, SJRA, Conroe 

 Consulting Team 
Glenda Callaway, Ekistics, Houston 
Greg Graml, KBR, Houston 
Mark Lowry, TCB, Houston 
David Parkhill, TCB, Houston 
John Seifert, LBG-Guyton, Houston 

 

10.5 Summary of Public Hearings to Amend the 2001 Region H Water Plan, October 
2004 and January 2005 

During the course of developing the updated 2006 Region H Water Plan, several water 
providers requested that the 2001 Region H Water Plan be amended to accommodate 
changed conditions so their actions would be viewed as consistent with the plan by the 
TWDB and the Texas Commission on Environmental Quality (TCEQ).  This plan 
amendment required the same full notice and hearing process as would adoption of a full 
Regional Water Plan.  Notice of a request to TWDB for financial assistance to incorporate 
the changes reflected in the amendment was coupled with the public notice on the proposed 
plan amendment.   

A public hearing to receive comments on the proposed amendments to the 2001 Plan and on 
the request for financial assistance to TWDB was held at 10 a.m. on October 6, 2004, 
preceding a regularly scheduled RHWPG meeting.  Four individuals made formal comments 
at the hearing:   Bob Stokes, Galveston Bay Foundation; Ken Kramer, Sierra Club Lone Star 
Chapter; Evelyn Merz, Sierra Club Houston Regional Group; and Jackie Chance, 
Montgomery County WCID #1.  The public notice, slide presentation from the hearing, 
comments and responses made at the hearing and two written comments and responses are 
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included in the documentation for Amendment 1 to the 2001 Region Water Plan submitted by 
the RHWPG.   

After the public hearing on the proposed amendment to the 2001 RWP was held on October 
6, 2004, it was determined that additional time for comment was required before the 
RHWPG could adopt the amendment.  As a result, the period for written comments was 
extended to January 4, 2005 and the decision rescheduled for its meeting on January 5, 2005.  
Appropriate notice was published and mailed to all required parties.  No additional comments 
were received.  A copy of the notice is included in Amendment 1 to the 2001 Region Water 
Plan.   

10.6 Public Review and Comment on Initially Prepared Plan 

10.6.1 Identification of Libraries  
During the first phase of planning the RHWPG contacted each of the County Judges in the 
region and requested their assistance in identifying the public library in each county that 
would be most appropriate for placing a copy of the initially prepared Draft Regional Water 
Plan for public review.  The libraries selected, together with the County Clerk’s office in 
each county, are listed in Table 10-4.   

10.6.2 Public Notice and Press Releases 
As required by Section 357.12 of the Texas Administrative Code, notice of the upcoming 
public hearings on the initially prepared Draft Regional Water Plan was provided by several 
means.   

• Notice of the public hearings, written comment period, and location of copies of the 
Draft Plan for public review were posted in each county in the region.   

• Paid ads providing notice of the public hearings, written comment period, and 
location of copies of the Draft Plan for public review were placed in 16 newspapers in 
the region.   

• In accordance with 31 TAC section 357.12(5)(A-E), direct notice by first-class mail 
was made to the following:   

(a) 140 Mayors  

(b) 15 County Judges  

(c) 5 Special districts and river authorities in the region as identified by the Texas 
Commission on Environmental Quality (TCEQ)  

(d) 1,347 Community water systems as identified by TCEQ  

(e) 353 Water rights holders as identified by TCEQ  

Notice of the hearings also was posted on the Regional Planning section of the TWDB 
website.  
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10.6.3 Distribution of Documents for Review and Comment 
A public library and the County Clerk’s office in each county in Region H were identified to 
receive review copies of the draft Plan.  The Initially Prepared 2006 Region H Water Plan 
was placed in the designated public repositories, listed in Table 10-4, on June 8, 2005.  Both 
hard copy and CD-ROM versions of the draft Plan were made available.  The document also 
was placed on the TWDB website.   

 
Table 10-4: Public Repositories of the Region H Regional Water Plan 

AUSTIN COUNTY   
County Clerk 
County Courthouse 
1 East Main 
Bellville, TX  77418 
 

AUSTIN COUNTY 
Gordon Library 
917 Circle Drive 
Sealy, TX  77474 
 
 

BRAZORIA COUNTY 
County Clerk 
County Courthouse 
111 East Locust 
Angleton, TX  77515 
 

BRAZORIA COUNTY 
Angleton Public Library 
401 East Cedar 
Angleton, TX  77515 
 

CHAMBERS COUNTY 
County Clerk 
County Courthouse 
Anahuac, TX  77514 
 
 

CHAMBERS COUNTY 
Chambers County Library 
 – Main Branch 
202 Cummings 
Anahuac, TX  77514 
 

FORT BEND COUNTY 
County Clerk 
301 Jackson 
Richmond, TX  77469 
 

FORT BEND COUNTY 
George Memorial Library 
1001 Golfview 
Richmond, TX  77469 
 

GALVESTON COUNTY 
County Clerk 
County Courthouse 
722 Moody 
Galveston, TX  77550 
 

GALVESTON COUNTY 
Rosenberg Library 
2310 Sealy 
Galveston, TX  77550 
 

HARRIS COUNTY 
County Clerk 
Harris County Administration 
Building 
1001 Preston Avenue 
Houston, TX  77002 

HARRIS COUNTY 
Houston Public Library 
1st Floor, Bibliographic Information 
Center 
500 McKinney 
Houston, TX  77002  
 

LEON COUNTY 
County Clerk 
Leon County Courthouse 
Centerville, TX  75833 

LEON COUNTY 
Leon County Library 
129 East Main 
Centerville, TX  75833 
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LIBERTY COUNTY 
County Clerk 
County Courthouse 
1923 Sam Houston 
Liberty, TX  77575 
 

LIBERTY COUNTY 
Sam Houston Regional Library 
And Research Center 
FM1011 
Liberty, TX  77575 
 

MADISON COUNTY 
County Clerk 
101 West Main, Room 102 
Madisonville, TX  77864 
 

MADISON COUNTY 
Madison County Library 
605 South May 
Madisonville, TX  77864 
 

MONTGOMERY COUNTY 
County Clerk 
County Courthouse 
301 N. Thompson 
Conroe, TX  77301 
 

MONTGOMERY COUNTY 
Montgomery County Central Library 
104 Interstate 45 North 
Conroe, TX  77301 
 

POLK COUNTY 
County Clerk 
County Courthouse, 1st Floor 
101 West Church 
Livingston, TX  77351 
 

POLK COUNTY 
Murphy Memorial Library 
601 West Church 
Livingston, TX  77351 
 

SAN JACINTO COUNTY 
County Clerk 
County Courthouse 
#1 Highway 150 
Coldspring, TX 77331 
 

SAN JACINTO COUNTY 
Coldspring Library 
220 South Bonham 
Coldspring, TX 77331 
 

TRINITY COUNTY 
County Clerk 
County Courthouse 
1st and Main 
Groveton, TX  75845 
 

TRINITY COUNTY 
Blanche K. Werner Library 
Highway 19 
Trinity, TX  75862 
 
 

WALKER COUNTY 
County Clerk 
County Courthouse 
1100 University Avenue 
Huntsville, TX  77340 
 

WALKER COUNTY 
Huntsville Public Library 
1216 – 14th Street 
Huntsville, TX  77340 
 
 

WALLER COUNTY 
County Clerk 
County Courthouse 
836 Austin Street 
Hempstead, TX  77445 

WALLER COUNTY 
Waller County Library - 
Brookshire/Pattison 
3815 Sixth Street 
Brookshire, TX  77423 



Region H Water Planning Group   
2006 Regional Water Plan 

  1/1/2006 10-14

 

10.7 Summary of Public Hearings, Public Meetings, and Written Comments 

10.7.1 Overview of Public Hearings, July 2005 
The Region H WPG chose to hold public hearings on its Initially Prepared Region H Water 
Plan at two locations in the region.  One hearing was held at 10 a.m. in conjunction with a 
scheduled RHWPG meeting in Conroe.  The second was held at 6:30 p.m. at the Houston-
Galveston Area Council which is centrally located in the region and accessible to the largest 
part of the region’s population.   

Proceedings at each of the public hearings followed a similar format.   

• Welcome and Introductions:  Jim Adams, RHWPG Chair, welcomed attendees and 
made introductions at the July 12 hearing; John Bartos, RHWPG Member, welcomed 
attendees and made introductions at the July 14 hearing.   

• A brief presentation of the draft Plan was made by the consulting team.  (Copies of 
presentation slides are included as Appendix C.)   

• Formal comments or questions were given by attendees who registered to speak.   

• Information on the written comment period and process for adopting the Plan was 
provided.   

• Informal dialogue, including discussion of responses that were known at the time, 
followed.   

Handouts for each meeting consisted of a copy of the Executive Summary to the Initially 
Prepared Region H Water Plan, and a copy of the presentation slides.   

A certified court reporter prepared a formal record of proceedings at each hearing site.  
Summaries of formal comments are based on these proceedings.  Attendance at the Public 
Hearings is shown in Table 10-5.   

It was announced in the public notice and at each public hearing site that written comments 
on the initially prepared Draft Regional Water Plan would be accepted through September 
16, 2005 for inclusion in the published draft plan.  Error! Reference source not found. lists 
the individuals and organizations that provided written comments.   

Written comments and responses to them are included in the Appendix.   
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Table 10-5:  Attendance at Public Hearings, July 2005   

12 July 2005, SJRA Offices, Conroe 

Region H Water Planning Group Members 
Jim Adams, Conroe 
Roosevelt Alexander, Katy 
Brad Brunett for John Baker, Waco 
John Bartos, Houston 
John Blount, Harris County 
Robert Bruner, Huntsville 
Mark Evans, Trinity 
Ted Long for Jason Fluharty, Houston 
Carolyn Johnson, Brazosport 
Marvin Marcell, Fort Bend 
Ron Neighbors, Friendswood 
Bill Teer, Leon County 
Danny Vance, Arlington 
Bill Roberts, Austin 
Woody Woodrow, Clear Lake 
 

Interested Public 
Lloyd A. Behm, BGCD, Navasota 
Justin Bowie, City of Sugar Land, Sugar Land 
Jackie W. Chance, Sr., Mont. Co. WCID 1, The 

Woodlands 
Glenn Clingenpeel, TRA, Arlington 
Liza Cushion, HARC, The Woodlands 
Jeff DallaRosa, TCEQ-GBEP, Webster 
Jennifer Elms, Jones & Carter, Houston 
Don Farris, Madison County, Madisonville 
Ronald Geesing, HGSD, Friendswood 
Robert Gresham, Mid-East Texas GCD  
David Harrison, Forest Primeval, Dayton 
Mike Jackson, SJRA, Conroe 
Bud Johnson, ROG, Crosby 
David Kocurek, City of Alvin, Alvin 
Ken Kramer, Sierra Club, Austin 
Lng Li, HARC, The Woodlands 
Alison Mackey, TRA, Arlington 
Tom Michel, HGSD, Friendswood 
Richard Ramirez, River Plantation MUD, 

Conroe 
Jimmie Schindewolf, NHCRWA, Harris Co. 
Jim Sims, TRA, Huntsville 
Mike Turner, USGS, Houston 
Pris Weeks, HARC, The Woodlands 
James Yeager, City of Alvin, Alvin 
Butch Young, Mont. Co. WCID 1, Spring 
Ray Zobel, Malcomson Road U.D., Tomball 
 

Consulting Team 
Glenda Callaway, Ekistics Corporation 
Lucia Lee, KBR 
David Parkhill, TCB 
John Seifert, LBG-Guyton 
Andy Sterbenz, KBR 
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Table 10-6:  Attendance at Public Hearings, July 2005 (continued)   
  

14 July 2005, Houston-Galveston Area Council, Houston 

Region H Water Planning Group Members 
John Barton, Houston 
Carolyn Johnson, Freeport 
Sherry Cordrey for Bill Roberts, Austin 

Interested Public 
Cindy Bartos, Houston 
Emmett Abati Doe, Renova W.P., Houston 
Helen Drummond, TCEQ-GBEP, Webster 
Traci Hartsfield, City of Shenandoah, 

Shenandoan 
Tracy Hester, Bracewell, Houston 
Bernard Legrand, GBCPA, Houston 
Joy Lindsay, Sierra Club, Houston 
Brandt Mannchen, Sierra Club, Houston 
Carl Masterson, HGAC, Houston 
F. Steve Petersen, Malcolm Pirnie, Houston 
Daisy Quigley, Houston 
Charles Shumate, BGE, Houston 
Cynthia Pickett Stevenson, GBF, Houston 
Don Stevenson, Houston 
Ben Thomas, Renova, Houston 
Jim White, Houston 

Consulting Team 
Jerry Allen, KBR 
Glenda Callaway, Ekistics Corporation 
Lucia Lee, KBR 
Jason Nelson, TCB 
Leisa Nelson, KBR 
David Parkhill, TCB 
John Seifert, LBG-Guyton 
Andy Sterbenz, KBR 
 
 

 

10.7.2  Summary of Public Meetings, August 2005 
To increase the opportunities for public involvement in the review and comment process, the 
RHWPG supplemented the two Public Hearings with four Public Meetings.  Partner 
organizations hosted these meetings and assisted with publicizing them to their memberships 
and other interested persons in their areas.  Presentations of the IPP by the RHWPG 
consultant team were similar to that given at the public hearings, but were tailored to address 
the specific interests of the audience.   
 

August 11, 2005:  The Galveston Bay Foundation and the Lone Star Chapter of the 
Sierra Club co-hosted a meeting at Brady’s Landing restaurant along the Houston Ship 
Channel.  Notice of the meeting was distributed, principally by email, to about 3,000 people; 
about 60 people attended.  Most of the questions involved environmental considerations and 
a concern for water quality impacts.  Two written comments were received at the meeting.   

 

August 16, 2005:  The Fort Bend Subsidence District hosted a meeting at the Rosenberg 
Civic Center.  In spite of an attractive location and good support from FBSD, this meeting 
was poorly attended.  Other than consulting team and RHWPG members, only two additional 
people attended, and both were associated with RHWPG members.   

August 18, 2005:  The Huntsville-Walker County Chamber of Commerce hosted a 
meeting at the LaQuinta Inn in Huntsville.  The Chamber made extraordinary efforts to 
publicize the meeting, including placing articles in their newsletter, in the local newspaper, 
and on the local radio, as well as listing the meeting on their website.  In spite of that, a 
contentious school board meeting that ran overtime and another conflicting city meeting 
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resulted in fairly low attendance of this meeting.  There were 16 in attendance, of whom 
eight were members of the consulting team or the RHWPG.  The Chamber offered to 
distribute the meeting materials at their Board Meeting which was scheduled for the 
following day.   

   August 23, 2005:  The North Harris County Regional Water Authority hosted a meeting at 
their offices.   The consulting team mailed notices of this meeting to about 260 organizations 
and individuals from a mailing list provided by the NHCRWA; about 50 people attended.  
Many of those attending the meeting represented municipal utility districts or other water 
entities.  After the presentation, a number of them requested extra copies of the Executive 
Summary and the slide presentation to share with other board members.   

 
Table 10-6:  Attendance at Public Meetings, August 2005  

11 August 2005, 6:30 p.m., GBF/Sierra Meeting, Brady’s Landing, Houston 

Interested Public 
Catherine Albrecht, Sierra Club, Alvin 
Richard Allison, UHCL, Houston 
Carole Baker, HGSD, Friendswood 
Don Bass, Highland Bayou Q., Hitchcock 
Craig Bouvgeod, Houston Audubon Society, 

Houston 
Mary Brown, GBF, Houston 
Jerry Burns, City of Pearland, Pearland 
Mrs. Jerry Burns, Pearland 
Louis Decker, Dickinson City Council, 

Dickinson 
Jim Doberstine, GBF, Webster 
Tom Douglas, GBF, Houston 
John Foster, Fosters Tree Service, Houston 
Alecya Gallaway, EIH, Clear Lake 
Ken Kramer, Sierra Club, Austin 
Lorraine Leavell, Houston 
Jim Lester, HARC, The Woodlands 
  

Region H Water Planning Group Members 
John Bartos, Houston 
James Murray, Baytown 
Jeff Taylor, Houston 
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11 August 2005, 6:30 p.m., GBF/Sierra Meeting, Brady’s Landing, Houston (Continued) 

Mary Stark Love, GBF, Houston 
Timothy Love, GBF, Houston 
Brandt Mannchen, Houston Sierra Club, 

Houston 
Bill Matthews, Texas Corinthian Yacht Club, 

Houston 
Chris McCarthy, CH2M Hill, Houston 
Evelyn Merz, Houston Sierra Club, Houston 
Sarah Metzger, City of Pasadena, Pasadena 
Tina Petersen, Univ. of Houston, Houston 
Charlotte Ray, TAMUG, Galveston 
Samme Ray, TAMUG, Galveston 
Suz Rosenberg, GBEP-TCEQ, Webster 
Chuck Settle, Espey Consultants, Houston 
Kathy Settle, Houston 
Tamara Shelby, Houston 
Jacqueline Smith, GBF, Houston 
Lawrence Spence, HISD, Houston 
Bob Stokes, GBF, Houston 
Alicia Strogen, GBF, Galveston 
Connie Tilton, ExxonMobil, Baytown 
Gian Villarreal, Univ. of Houston, Houston 
Paul Villforth, UTSPH, Houston 
Natalie Wiest, GBIC-TAMUG, Houston Canoe 

Club, League City 
Kay Willcox, Anahuac 
Pudge Willcox, CLCND, Anahuac 
Page Williams, Sierra Club, Houston 
Matt Woodruff, GBF, Houston 

Consulting Team 
Glenda Callaway, Ekistics 
Lucia Lee, KBR 
Jason Nelson, TCB 
David Parkhill, TCB 
John Seifert, LBG-Guyton 
Andy Sterbenz, KBR 

 
16 August 2005, 6:30 p.m., Fort Bend Subsidence District Meeting at Rosenberg Civic 

Center, Rosenberg 

Interested Public 
Cathy Dominguez, BRA, Waco 
Tom Michel, FBSD, Friendswood 
Wanda Sebesta, FBSD, Richmond 

Region H Water Planning Group Members 
Jim Adams, Conroe 
Marvin Marcell, Sugar Land 
 

 Consulting Team 
Glenda Callaway, Ekistics 
Jason Nelson, TCB 
John Seifert, LBG-Guyton 
Andy Sterbenz, KBR 
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18 August 2005, 5:15 p.m., Huntsville-Walker County Chamber of Commerce Meeting,  
La Quinta, Huntsville 

Interested Public 
Toni Bruner, Huntsville 
Tom Ginter, City of Madisonville, Madisonville 
Pam Marklan, MK, Huntsville 
Andrew Martinez, TRA, Huntsville 
Dee McFarland, Huntsville-Walker County 

Chamber of Commerce, Huntsville  
Jon Muncrief, USDA-NRCS, Huntsville 
Jim Nolan, Spring 
Jim Sims, TRA, Huntsville 
(One late arrival didn’t sign in.) 

Region H Water Planning Group Members 
Jim Adams, Conroe 
Robert Bruner, Huntsville 
Danny Vance, Arlington 
 
 
Consulting Team 
Glenda Callaway, Ekistics 
Michael Reedy, TCB 
John Seifert, LBG-Guyton 
Andy Sterbenz, KBR 
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23 August 2005, 6:30 p.m., North Harris County Regional Water Authority Meeting at 
NHCRWA Offices, Houston 

Interested Public 
Rudy Avila, MUD 52, Houston 
Malcolm Beckendorff, Costello, Houston 
Roger Blankenheim, Fountainhead MUD, 

Houston 
John Clough, HCWCID 113, Cypress 
Dale Conger, Cobb Fendley, Houston 
Barbara Evans, Faulkey Gully MUD, Cypress 
Kelly Fessler, NHCRWA, Spring 
Rick Gable, MUD 82, Spring 
Dennis Garver, MUD 202, Houston 
Bud Gessel, Timber Lane UD, Houston 
Row Graham, NHCRWA, Houston 
Ralph Hague, Westador MUD, Houston 
Gerald Jozwiak, Madisonville 
Lonnie Konieczny, MUD 202, Houston 
B. Koperwhats, WCID 91, Houston 
Sam Kruse, Costello, Houston 
Gordon Landwermeyer, Westador MUD, 

Houston 
Robert F. Logan, Faulkey Gully MUD, Cypress 
David Lopez, MUD 202, Houston 
Jerry Lovelady, Porter SUD, Porter 
Tom Matken, AEI Engineers, Spring 
G. B. Meriwether, A&S Engr., Houston 
James Messer, Timberlane U.D., Spring 
Tom Mohn, HC MUD 357, Houston 
Barbara Payne, NHCRWA, Houston 
John Porea, FG MUD, Cypress 
Alan Potok, TCB, Houston 
Pam Puckett, Costello, Houston 
Jim Pulliam, NHCRWA, Houston 
Mike Rhodes, MUD 286, Houston 
George Richardson, HC MUD 286 
Bob Ring, EHRA, Houston 
Tom Rolen, TCB, Houston 
Jimmie Schindewolf, NHCRWA, Houston 
Lenox Sigler, RWA, Houston 
Gary Sundstrom, HCMUD 32, Spring 
Patrick Tcoumons, Hou. W.8 UD, Houston 
David Tinney, LJA, Houston 
Mike Voinis, Cobb Fendley, Houston 
John Walker, MUD 43, Spring 
Jim Watso, EHRA, Houston 
Hugh Wynn, Spring 
 

Region H Water Planning Group Members 
Jim Adams, Conroe 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Consulting Team 
Glenda Callaway, Ekistics 
Lucia Lee, KBR 
Jason Nelson, TCB 
Michael Reedy, TCB 
John Seifert, LBG-Guyton 
Andy Sterbenz, KBR 
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10.7.3 Comments 
Public Hearing, July 12, 2005:  Chairman Adams called for speakers.  Their comments are 
summarized below in the order in which they spoke.   

Mr. Ken Kramer (representing the Lone Star Chapter of the Sierra Club, Austin) stated that 
in addition to his verbal comments, the Sierra Club would be submitting written comments 
on the 2006 Region H Plan.  His comments follow.   
 
First of all, I want to commend all of you for all the hard work that you put into this revision 
of the Region H plan.  As you know, I've followed the process pretty closely over the last 
several years, and I understand that a lot of efforts have been made by Jim, the San Jacinto 
River Authority, and the consultants and each member of the regional planning group.  And 
it's a big enterprise, one that takes a lot of time and effort, and I appreciate all of the time and 
effort that's been put into it.  I do want to just hit about three points that we will develop a 
little more in our comments.  There will be other comments on other topics we will make.   
 
I also want to commend you for acknowledging the importance of environmental flows to 
Galveston Bay in the Region H plan.  Very few regions, in our opinion, in the first round of 
regional planning gave adequate consideration to environmental flows.  And Region H was 
one of the few that actually did incorporate and acknowledge the importance of that.  We 
admire the fact that you're going forward with incorporating that into your plan.  Obviously, 
the thing that we all have to work on from this point on is the management strategies that will 
actually result in maintaining those flows to the Galveston Bay system.  And there are some 
things we want to look at more closely in terms of recommending ideas to you.   
 
Second thing is I also commend Region H for recommending that all the municipal Water 
User Groups that have water shortages look to adopting the best management practices that 
were recommended by the State Water Conservation Task Force that I served on in 2003 and 
2004.  One of the things though -- and I also commend the City of Houston for wanting to 
incorporate into the Region H plan the savings they anticipate from water conservation, even 
though they don't come up with a shortage under the plan system here.  I do want to say that 
we want to look more closely at the impact of water conservation in terms of meeting the 
region's water needs over the next 50 years or so.  We are interested in seeing whether or not 
the region has really maximized the potential for water conservation in the plan because I 
think that is an incredibly important first step in trying to meet the region's water needs.  
Specifically on industrial water conservation, I just want to mention one thing that I think is -
- may seem to be a minor point, but I think it's sort of an important one in many ways, and 
that is that the proposed plan, as I think the 2001 plan -- does not have a quantifiable 
amount of projected savings from industrial water conservation, recognizing that because 
of the diversity of industry in the region, it's very difficult to come up with a very precise 
estimate of what amount of water might be saved from industrial conservation efforts.  But I 
think we all understand that the movement within industry broadly defined is to try to reduce 
the amount of water that's used in industry because that is a cost of industry that needs to be 
addressed and will help overall in the unit cost of production.  And we would anticipate that 
there will be some industrial water conservation savings over the next 50 years.  And we 
think that it would be prudent for the regional planning group to incorporate into the regional 
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plan some reasonable estimate of projected savings overall from industry, and we're going to 
look at that more closely and may have a recommendation in that regard.   
 
The final thing I would say about the Region H plan that we do want to emphasize in our 
comments is a disagreement with the initial decision not to include drought management 
as a water management strategy in the plan.  We feel that given the fact that the state 
requires drought contingency plans of water suppliers and irrigation districts, that it is 
important to incorporate into the plan a drought management scenario that allows us to 
reduce during critical periods the amount of water we would expect that would have to be 
provided because the drought contingency plans through their implementation would reduce 
the amount of water otherwise demanded.  That is one particular thing that we think needs to 
be changed in the plan that we will be addressing a little more closely in our written 
comments.   
 
Just very quickly, on the subject of the amendments to the 2001 water plan -- I do want to 
say just for the record that the Sierra Club does oppose the incorporation of the following 
amendments to the 2001 regional plan just because we feel that that should be deferred to the 
final decisions about the 2006 plan.  This does not indicate a position for or against these 
particular amendments; but the ones in question are the SJR-City of Houston joint 
application for unappropriated flows, the City of Houston application for unappropriated 
flows, the Houston indirect reuse of wastewater return flows, the North Harris County 
indirect reuse of wastewater return flows and the BRA system operations permit.  Together, 
ultimately, that would account for about 1.3 million acre-feet of water per year.  And we 
believe that it is more appropriate to look at all those in the context of the final decisions on 
the 2006 plan rather than go forward as amendments on 2001 at this time.  We're taking no 
position on the other proposed amendments in the 2001 plan.  Thank you for the opportunity 
to comment.   
 
Mr. David Harrison (Forest Primeval, Inc., Dayton).  I'd hoped to hear more about the Luce 
Bayou transfer of water from the Trinity River into Luce Bayou, and my understanding 
from past surveys that were done and planning that they're going to go put the pumping 
station at the end of Caper's Ridge on the Trinity River and they want to follow the top of 
Caper's Ridge.  This is probably the most scenic tract of land, the ridge, in Liberty County 
and when you go down the center of that, you're going to cross a couple of prehistoric 
archaeological sites that are mentioned in a July 2000 memorandum on it.  And you have 
many miles of bottomland.  If you go straight through the bottomland to the upland and then 
cut across the Luce Bayou, you won't destroy Caper's Ridge, and my main goal here is I 
really wish the planning committee would consider a more direct route instead of going down 
Caper's Ridge.   
  
Chairman Adams.  This committee doesn't set the direction of it.  It will be in the City of 
Houston and the Coastal Water Authority's design.  So they're the people that you need to 
talk to.   
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Mr. Harrison.  Well, I've talked to them.  And I tell you, it's like talking to a brick wall.  
They plan to go down Caper's Ridge, but I think it's a natural resource.  It's unique and it 
shouldn't be destroyed, and I just wanted to add that as a public comment.   
 
Mr. Jackie Chance, Sr.  (Montgomery County WCID #1, The Woodlands).  The water plan 
as I've looked at it seems pretty good.  There is a lot of focus on conservation, which I 
believe is needed, but I think there is more need to be addressing sustainable sources of 
surface water, development of new bodies of water and possibly impounding some water 
that can be permanent supplies if you don't have to worry about seasonal conditions.  They 
not only improve the ecology and the economy of the area around them, they give you a 
safety zone that you don't have with conservation.  You can require conservation, you can try 
and enforce it, but still it's pretty much up to the individual user to apply that conservation.  
That's all I have.   
 
Public Hearing, July 14, 2005:  RHWPG Member John Bartos called for speakers.  Their 
comments are summarized below in the order in which they spoke.   

 
Mr. Brandt Mannchen (Forestry chair for the Houston Regional Group of the Sierra Club), 
submitted written comments as well as his verbal comments.   
 
With regard to Amendment 1 -- and actually this refers to Amendment 1 -- the 2001 plan and 
this plan, which is the 2006 plan; we still are concerned that the Texas Water Development 
Board's regulations concerning environmental analysis have not been fully followed as far as 
quantification of certain environmental factors.  Some of those include:  Wildlife habitat, 
cultural resources, effects of upstream development on bays, estuaries and arms of the Gulf 
of Mexico and environmental water needs.  We still believe that more needs to be done to 
make the 2001 amendment and the 2006 plan legit.  So we're still concerned about that and 
would encourage appropriate changes with respect to that.   
 
Secondly, the population projections that the Region H uses and that the Texas Water 
Development Board commissions do not take into consideration what the environment and 
the quality of life will be like before making the projection or even after the projection is 
made.  They don't determine what Texans and Houstonians want for their environment and 
their quality of life; and what they want in the future.  They assume we're going to reach 45.5 
million people in the state of Texas and we in essence build to that level.  And we're 
concerned about that because that will have an impact on Houstonians and their children and 
their grandchildren and their great grandchildren in the future.  And they haven't really been 
asked what they would like to see happen.  And we would like to see a survey done that does 
that -- that asks Texans in each region specifically what would you like to see your quality of 
life be like and then relate that back to the population projections and the water use demands.   
 
Finally, we'd like to list a couple of things that we support in the plan.  We support sufficient 
freshwater inflows for optimal year-round habitat and protection for rivers and streams in 
Galveston Bay and other bays and estuaries to ensure that fish, wildlife, riparian woodlands, 
forested wetlands and other sensitive areas are protected.  We support the strong water 
conservation measures for residential, municipal, commercial, industrial, agricultural uses 
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and would like to encourage even more for Region H.  We encourage reuse of water return 
flows as long as that is caveated with a guarantee that the rivers and streams and the bays and 
estuaries aren't harmed by reuse.   
 
We support the eight ecologically unique stream segments.  We've also suggested 17 more 
that we'd like for the Region H to go back and relook at.  Those 17 more are either in Sam 
Houston National Forest, the Wallisville area, Anahuac National Wildlife Refuge, Trinity 
River National Wildlife Refuge or Brazos Bend and Stephen F. Austin State Parks.   
 
We also support requiring each significant water rights proposal going through a public 
amendment process which includes public notification, 30-day public comment period and a 
public hearing before deciding whether to add the water rights proposal to the Region H 
water plan.  There have been much discussion in the Region H for the past year as to whether 
that should be, and we think it is important for the public to have an opportunity to look at 
things like 580 million acre-feet or 421 million acre-feet and significant proposals to take 
additional water and to use it.   
 
Finally, the Houston Sierra Club opposes the Bedias water transfer alternate water 
management strategy and the East Texas water transfer future water management strategy 
that is in the plan.  They will have unacceptable environmental impacts on fish, 
wildlife,riparian woodlands, bottomland hardwood forests, the west fork of the San Jacinto or 
the Neches and Sabine Rivers, Sam Houston National Forest or Sabine Lake.  We are 
concerned that we have the alternate and the future water management strategies in the plans 
when it's not clear legally whether they should be in the plans.  So we hope that Region H 
will look at that as well as the Water Development Board.  Thank you.   
 
Mrs. Cynthia Pickett Stephenson (Chair of the Galveston Bay Foundation).  GBF ratifies 
and adopts the statements of the Houston Sierra Club, but we'd like to add a couple of 
additional comments.   
 
First, we appreciate the targets, but targets are not equivalent to the appropriations that are 
being given to other stakeholders, so we want some teeth to assure that these freshwater 
inflows are indeed available to preserve and protect the Galveston Bay estuarine system.   
 
We are also friends of a group called the Texas Conservation Coalition who recently 
submitted significant reports and studies to the Texas legislature regarding Senate Bill 3, in 
which they have studied what the citizens of Texas want in the way of environmental quality, 
quality of life protection.  A good majority of those folks want to see that our bays, rivers, 
streams, wildlife and ecological habitats are protected for their use and enjoyment.   
 
They've also put an economic valuation on tourism, on fishing, on boating and that's quite 
substantial.  And that, again, is an issue that should be looked at, we believe, to support, if 
any support needs to be done, beyond the quality of life issue, the economic side of that 
equation.   
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We think that in evaluating the various management strategies for water, more work needs to 
be done to evaluate the effects and the quantities of environmental water.  We need to make 
sure we've gotten that right.   
 
We applaud the designation of the unique streams, but we endorse the addition of additional 
streams as mentioned by our Houston Sierra Club friends.  Thank you, but don't disregard the 
fact that we have less representation on the Region H Water Planning Group in terms of 
stakeholder groups.  We've been given targets instead of opportunities to be heard along with 
the other groups, with public notice and opportunity for a hearing, and more than targets, but 
rights to obtain appropriations to protect and preserve our ecosystems.  Thank you.   
 
Mr. Bernard Legrand, (GCBPA board member).  I do appreciate the speech that the Sierra 
Club gave.  I agree with all that stuff and the Galveston Bay Foundation also.  I'm not a 
specialist.  I'm new, so that you would probably find out.  I'm more I guess accustomed to 
atmospheric pollution than water pollution, but I have a question.   
 
As you look at the graph that represents the growth of population in the next 50 years, Harris 
County has the lion's share of that by a long shot.  And I guess you all know that we're a non-
attainment area, which means we have a large pollution problem which isn't getting much 
better, and logic says what goes up must come down and, therefore, it will affect the quality 
of water coming down plus the runoff from whatever source.  And that water is not 
considered wastewater, therefore, it's not being proposed (for treatment) and so is going right 
back into the environment.  I don't think the report is looking at that.  I don't want to go into 
too much depth.  It should be noted and some studies should be made to actually look at the 
quality of the water, not necessarily so much the quantity.  Somewhere in there it should be a 
balance.   
 
Also I live on the bay, on Galveston Bay, and we're concerned about that and I've seen where 
some of the segments and reservoirs have been dedicated as unique.  I think maybe we 
should add some portion of the coastal zone, the watersheds or whatever comes into that 
because I think there is a potential there for conservation and preservation of fish, you know, 
and young fish, shrimp and all that kind of stuff.  So that should be looked into, too, and 
added to the list I think.   
 
I think the Sierra Club pointed out, I don't think there should be a statement such as to 
remove the barriers to interbasin transfer.  It should be on a one-to-one basis.  I don't think 
it should be a cover statement.  I think we should stay with a one on one basis.  
Desalinization, I think that's probably the future of engineering, and we've done a lot of that 
in Saudi Arabia and probably KBR has done the same thing in Saudi Arabia, and I think we 
should ask for some of their opinions and experience, how does that work and what's a 
benefit before we do anything else.  It's nice to have an experimental plant in Freeport, but I 
don't think it's enough.  Besides the fact that it's already there, the bay should be used.   
 
What troubles me most is the funding.  We're going to increase this and propose that.  In 
these days of deficits, I'm not so sure we can do much and I think maybe it should be 
addressed in such a way that it's not an empty statement.  There should be some backup data 



 Chapter 10 – Public Involvement in Developing  
 The 2006 Region H Water Plan   

FINAL_Chapter 10.doc 10-11

that says we can do that because -- somehow prove that it's feasible.  Right now it's pie in the 
sky more than anything else.  Thank you.   
 

Written Comments Received June 1 through September 16, 2005 

Eighteen (18)written comments were received by 5:00 p.m. September 16, 2005.  After 
September 16, 2005, two (2) additional letters were received during the Texas Water 
Development Board review of the initially prepared plan.  Copies of those submissions 
follow.   
 

Table 10-7:  Written Comments on the Initially Prepared Plan  

Comments Received June 1 through September 16, 2005   
June 7 Brandt Mannchen Sierra Club, Houston Regional Group  
June 8 Lisa Marshall Self  
July 14 Brandt Mannchen Sierra Club, Houston Regional Group  
July 28 Craig Nisbett, P.E. City of Lake Jackson  
August 8 Barbara Swartz League of Women Voters  
August 8 Kathleen Kain Cy-Fair Area Democrats Club  
August 11 Sarah Metzger Self 
August 11 Tamara Shelby Self 
August 12 Brandt Mannchen Sierra Club, Houston Regional Group  
August 22 Jim McAlister City of Willis  
August 28 James H. F. Williams Self  
September 9 Jerry Lovelady Porter Special Utility District  
September 13 Mary Ellen  Whitworth  Bayou Preservation Association 
September 13 John Baker Brazos River Authority  
September 15 Brandt Mannchen Sierra Club, Houston Regional Group 
September 16 
 
 

Myron Hess 
Mary Kelly 
Ken Kramer  

National Wildlife Federation  
Environmental Defense Fund  
Sierra Club, Lone Star Chapter  

Comments Received from the State Agencies 
September 14 Larry D. McKinney Texas Parks & Wildlife Department  
September 28 William Millican Texas Water Development Board  

Comments Received after  September 16, 2005 
September 21 Kirby L. Brown Texas Wildlife Association  
October 7 Brandt Mannchen Sierra Club, Houston Regional Group 

 

 

10.7.4  Responses to Public Comments Received 
All of those submitting comments who provided address information will receive a letter of 
response thanking them for taking the time to review the Initially Prepared Regional Water 
Plan and provide comments.  The letter will encourage their continued participation in the 
ongoing planning process.  Responses to their specific concerns are set out below.  
Comments and responses are organized by public hearing site, followed by written comments 
received and responses to written comments.   

 



 Appendix A to Chapter 10 –  
 Public Meetings, December 2002  

O:\Civil\ENGINEER\CM0184\TWDB Report\Chapter 10\Appendix 10A\Appendix 10A cover.doc 10A-1

A. December 2002 Public Meetings 

 1. Public Notice 

 2. Slide Presentation 

 3. Written Comments and Responses 
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REGION H WATER PLANNING GROUP 
Senate Bill 1 - Texas Water Development Board 

            c/o San Jacinto River Authority  
     P. O. Box 329,  Conroe, Texas  77305 

Telephone 936-588-1111  Facsimile  936-588-3043 
  
 

Jim Adams, P.E., Chair 
San Jacinto River Authority 
 
Agricultural 
Robert Bruner 
David B. Jenkins 
 
Counties 
Judge Mark Evans 
Commissioner Jack Harris 
Gary Stobb, P.E. 
 
Electric Generating Utilities 
Kerry Whelan 
 
Environmental 
John R. Bartos 
 
Industries 
Carolyn Johnson 
James Murray 
 
Municipalities 
Larry Taylor 
Jeff Taylor 
 
Public 
Roosevelt Alexander 
 
River Authorities 
Jim Adams, P.E. 
Sheryl Franklin, P.E. 
Danny F. Vance 
 
Small Businesses 
Mary Alice Gonzalez 
Michael Sullivan 
Steve Tyler 
 
Water Districts 
Marvin Marcell 
Ron Neighbors 
J. C. Searcy, Jr. 
 
Water Utilities 
James Morrison 
William Teer 
C. Harold Wallace 
  
TWDB Liaison 
Ernie Rebuck 

 

 
Public Meeting 

 To Review Population Projections for Use in  
Updated Regional Water Plan  

 
The Region H Water Planning Group will hold two public meetings to 
discuss draft Population Projections.  The Projections were prepared 
by the Texas Water Development Board and will be used in updating 
the 2001 Regional Water Plan pursuant to Senate Bill 2 of the 77th 
Legislative Session and Texas Water Code §16.053.  The updated 
Regional Water Plan will be submitted to the TWDB in 2005.  The 
TWDB will consolidate the reports from the 16 Regional Water 
Planning Areas and report to the Texas Legislature in January 2007 
 
Region H is a 15 county area including Austin, Brazoria, Chambers, 
Fort Bend, Galveston, Harris, Leon, Liberty, Madison, Montgomery, 
Polk (part), San Jacinto, Trinity (part), Walker and Waller counties.  
The public meetings will be held: 
 

December 5, 2002, 7:00 p.m. 
E. B. Cape Training Center, 4501 Leeland, Houston, Texas 77023 

 
December 10, 2002, 7:00 p.m. 

Montgomery County Memorial Library, 104 I-45 North, Conroe, 
Texas 77301 

 
The draft Population Projections are available on the Texas Water 
Development Board (TWDB) website at 
www.twdb.state.tx.us/data/popwaterdemand/draftpopulation.pdf.   
Requests for amendments to the projections must be accompanied 
by supporting documentation as required by TWDB.  For additional 
information on the meetings, please call Glenda Callaway at 713-
520-9031.   
 
Requests for amendments to the draft Population Projections, 
together with required supporting documentation, may be made in 
writing by submitting them to the RHWPG Chairman, Mr. Jim 
Adams, General Manager, SJRA, P.O. Box 329, Conroe, Texas 
77305-0329 by December 20, 2002. 
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PUBLIC MEETING
for

REGION H 
DRAFT POPULATION ESTIMATES

December 5 & 10, 2002

Kellogg Brown & Root / Turner, Collie & Braden Joint Venture
LBG-Guyton

Ekistics Corporation
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Agenda

• Regional Water Planning Overview
• Population Estimates
• How to Submit Revisions and Corrections 
• Comments and Questions
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What is Regional 
Water Planning?

• A cyclic, deliberate planning process instituted 
under Senate Bill 1 of the 75th Texas State 
Legislature (1997).

• Water demands and supplies are evaluated at a 
regional level to ensure adequate supply 
throughout a 50-year planning period.

• Regional water plans are updated every 5 years.  
The first plan was published in January 2001.
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Why is Regional Water 
Planning Important?

• Water treatment and transmission systems take 
time and major public investment to finance and 
construct.

• New water supplies often require significant 
public input and involvement before they can be 
developed.

• Local projects must be included in the regional 
water plans if funding assistance is requested from 
the Texas Water Development Board.
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Where is Region H?

• 15 Counties

• 3 River Basins

• Encompasses 
Galveston Bay 
and Sam 
Houston National 
Forest
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Who is Region H?

• Region H Water Planning Group is made up of 
representatives from the General Public, City and 
County Government, Industry, Agriculture, 
Environmental Groups, Small Business, Electric 
Generating Utilities, River Authorities, Water 
Districts and Water Utilities

• RHWPG Chairman is Jim Adams, General 
Manager of the San Jacinto River Authority
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Regional Planning 
Process

• Population projections are made by decade 
through 2060 based on the 2000 U.S. Census

• Water demands are projected based on current 
water use and projected population growth.

• Water supply is evaluated using the latest water 
availability models developed by the Texas 
Commission on Environmental Quality and the 
Texas Water Development Board.

• Shortages are addressed through management 
strategies, which range from renewing expiring 
contracts to constructing new reservoirs.
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Regional Planning 
Timeline / Milestones

• Population estimates due to TWDB: January 2003
• Water demand projections due to TWDB: June 

2003
• Water Availability Models published: Fall 2002
• Groundwater Availability Models published: Fall 

2003
• Initially Prepared (Draft) Regional Water Plans 

published for comment: June 2005
• Final Regional Water Plans published: January 

2006
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Population Projections

• TWDB Population methodology
– Cohort survival method
– Inward or outward migration
– Based only on population and historic rates

• Very accurate statewide, and regionally
• Reasonably accurate at county level
• Less accurate at local level
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County Planning
Name Phase 2000 2010 2020 2030 2040 2050 2060

Austin SB 1 23,571 26,639 30,362 34,161 38,200 42,980 -
SB2 23,590 27,173 30,574 32,946 34,355 35,031 35,958

Brazoria SB 1 241,233 279,519 322,819 378,774 424,518 489,838 -
SB2 241,767 285,850 331,731 375,664 416,157 459,078 503,894

Chambers SB 1 27,943 35,180 44,395 50,154 54,561 57,719 -
SB2 26,031 31,375 37,328 42,867 47,667 52,535 57,521

Fort Bend SB 1 372,666 505,935 683,080 914,290 1,147,629 1,399,774 -
SB2 354,452 490,072 630,624 802,486 979,196 1,210,945 1,475,761

Galveston SB 1 259,656 300,009 349,260 399,936 434,319 456,631 -
SB2 250,158 268,714 284,731 294,218 298,057 300,915 302,774

Decadal Population

Population Projections
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County Planning
Name Phase 2000 2010 2020 2030 2040 2050 2060

Harris SB 1 3,303,757 3,809,510 4,434,344 4,796,682 5,249,691 5,543,482 -
SB2 3,400,578 3,951,682 4,502,786 5,053,890 5,604,994 6,156,098 6,707,202

Leon SB 1 14,879 16,737 18,664 20,423 22,308 24,108 -
SB2 15,335 18,231 21,137 22,863 22,971 22,809 23,028

Liberty SB 1 69,124 77,625 104,156 141,589 153,963 167,415 -
SB2 70,154 81,930 94,898 107,335 119,519 132,875 147,845

Madison SB 1 12,673 13,048 13,203 13,049 12,612 11,914 -
SB2 12,940 13,905 14,873 15,644 16,364 17,002 17,560

Montgomery SB 1 295,403 439,173 602,374 818,084 989,264 1,162,046 -
SB2 293,768 417,692 542,051 692,548 858,410 1,077,190 1,331,286

Decadal Population

Population Projections

5/20/2005 10:14 AM
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County Planning
Name Phase 2000 2010 2020 2030 2040 2050 2060

Polk SB 1 33,196 37,057 41,706 46,952 51,040 54,731 -
SB2 33,098 37,650 42,196 45,779 48,561 51,535 54,380

San Jacinto SB 1 21,806 27,018 32,118 36,637 41,012 45,872 -
SB2 22,246 27,443 32,541 36,617 39,159 40,630 41,299

Trinity SB 1 10,673 11,174 11,550 11,949 12,504 13,304 -
SB2 10,380 11,571 12,485 12,786 12,631 12,131 11,673

Walker SB 1 62,592 71,217 78,895 89,676 96,974 101,675 -
SB2 61,758 70,672 77,915 81,402 80,547 80,737 80,737

Waller SB 1 30,912 42,606 63,870 94,028 109,453 128,788 -
SB2 32,663 41,137 51,175 62,352 74,789 89,598 106,608

Decadal Population

County Planning
Name Phase 2000 2010 2020 2030 2040 2050 2060

Region H Total SB 1 4,780,084 5,692,447 6,830,796 7,846,384 8,838,048 9,700,277 -
SB2 4,848,918 5,775,097 6,707,045 7,679,397 8,653,377 9,739,109 10,897,526

Region H Change (SB2 - SB1) 68,834 82,650 -123,751 -166,987 -184,671 38,832 -

Decadal Population

Population Projections
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How to Submit 
Corrections

• To cap projected growth for your city or 
district you must provide
– Boundary of current service area
– Estimated capita per connection 
– Estimated number of connections at buildout.
– Estimated year buildout occurs
– Statement of intent 

5/20/2005 10:14 AM

Region HRegion H
Water Planning GroupWater Planning Group

How to Submit Requests for 
Corrections (cont.)

• To increase or otherwise adjust the projections, 
you must meet the following:
– Higher growth rate experienced
– Areas have been annexed or service area expanded

• Data Requirements
– Year 2002 population by State Data Center
– 2000 census population and connections
– Ultimate projections based on buildout
– Population of annexed areas
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• Submit requests for corrections to:
Jim Adams, P.E., Chairman
Region H Water Planning Group
P.O. Box 329, Conroe, Tx, 77305-0329

• Deadline: December 20, 2002

5/20/2005 10:14 AM

Region HRegion H
Water Planning GroupWater Planning Group

Comments and 
Questions
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REGION H WATER PLANNING GROUP 
Senate Bill 1 - Texas Water Development Board 

            c/o San Jacinto River Authority  
     P. O. Box 329,  Conroe, Texas  77305 

Telephone 936-588-1111  Facsimile  936-588-3043 
  
 

Jim Adams, P.E., Chair 
San Jacinto River Authority 
 
Agricultural 
Robert Bruner 
David B. Jenkins 
 
Counties 
Judge Mark Evans 
Commissioner Jack Harris 
Gary Stobb, P.E. 
 
Electric Generating Utilities 
Kerry Whelan 
 
Environmental 
John R. Bartos 
 
Industries 
Carolyn Johnson 
James Murray 
 
Municipalities 
Larry Taylor 
Jeff Taylor 
 
Public 
Roosevelt Alexander 
 
River Authorities 
Jim Adams, P.E. 
Susan Morgan. 
Danny F. Vance 
 
Small Businesses 
Mary Alice Gonzalez 
Michael Sullivan 
Steve Tyler 
 
Water Districts 
Marvin Marcell 
Ron Neighbors 
J. C. Searcy, Jr. 
 
Water Utilities 
James Morrison 
William Teer 
C. Harold Wallace 
  
TWDB Liaison 
Ernie Rebuck, P.E. 

 

 
Public Meeting 

 To Review Water Demand Projections for Use in 
Updated Regional Water Plan  

 
The Region H Water Planning Group will discuss draft Water Demand 
Projections at four public meetings.  The Projections were prepared by 
the Texas Water Development Board and will be used in updating the 
2001 Regional Water Plan pursuant to Senate Bill 2 of the 77th 
Legislative Session and Texas Water Code §16.053.  The updated 
Regional Water Plan will be submitted to the TWDB in 2005.  The TWDB 
will consolidate the reports from the 16 Regional Water Planning Areas 
and report to the Legislature in January 2007 
 
Region H is a 15 county area including Austin, Brazoria, Chambers, Fort 
Bend, Galveston, Harris, Leon, Liberty, Madison, Montgomery, Polk 
(part), San Jacinto, Trinity (part), Walker and Waller counties.  The public 
meetings will be held: 
 
March 5, 2003, 10:00 a.m. - SJRA Offices, Lake Conroe Dam, Damsite 

Road, Conroe (in conjunction with regular RHWPG meeting) 
March 17, 2003, 7:00 p.m. - San Jacinto College South, Room 

221,13735 Beamer Road, Houston 
March 18, 2003, 1:30 p.m. - Houston-Galveston Area Council, 3555 

Timmons, Houston 
March 20, 2003, 7:00 p.m. - Walker County Courthouse,1100 University, 

Room 302, Huntsville 
 

The draft Water Demand Projections for each water user group in the 
Region are available on the Texas Water Development Board (TWDB) 
website at www.twdb.state.tx.us.   Requests for amendments to the 
projections must be accompanied by supporting documentation as 
required by TWDB.  For additional information on the meetings, please 
call Glenda Callaway at 713-520-9031.   
 
Requests for amendments to the draft Projections, together with required 
supporting documentation, may be made in writing by submitting them to 
the RHWPG Chairman, Mr. Jim Adams, General Manager, SJRA, P.O. 
Box 329, Conroe, Texas 77305-0329 by April 11, 2003. 
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Region H 
2006 Water Planning Process

Water Demand Public Meeting
March 5, 2003

Kellogg Brown & Root / Turner, Collie & Braden Joint Venture

5/20/2005 10:15 AM

Region HRegion H
Water Planning GroupWater Planning Group

Agenda

• Regional Water Planning Overview
• Population Projections
• Wholesale Water Providers
• Initial Water Demand Projections
• How to Submit Revisions and Corrections 
• Comments and Questions
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What is Regional 
Water Planning?

• A cyclic, deliberate planning process instituted 
under Senate Bill 1 of the 75th Texas State 
Legislature (1997).

• Water demands and supplies are evaluated at a 
regional level to ensure adequate supply 
throughout a 50-year planning period.

• Regional water plans are updated every 5 years.  
The first plan was published in January 2001.

5/20/2005 10:15 AM

Region HRegion H
Water Planning GroupWater Planning Group

Why is Regional Water 
Planning Important?

• Water treatment and transmission systems take 
time and major public investment to finance and 
construct.

• New water supplies often require significant 
public input and involvement before they can be 
developed.

• Local projects must be included in the regional 
water plans if funding assistance is requested from 
the Texas Water Development Board.
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Where is Region H?

• 15 Counties

• 3 River Basins

• Encompasses 
Galveston Bay 
and Sam 
Houston National 
Forest

5/20/2005 10:15 AM

Region HRegion H
Water Planning GroupWater Planning Group

Who is Region H?

• Region H Water Planning Group is made up of 
representatives from the General Public, City and 
County Government, Industry, Agriculture, 
Environmental Groups, Small Business, Electric 
Generating Utilities, River Authorities, Water 
Districts and Water Utilities

• RHWPG Chairman is Jim Adams, General 
Manager of the San Jacinto River Authority
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Regional Planning 
Process

• Population projections are made by decade 
through 2060 based on the 2000 U.S. Census

• Water demands are projected based on current 
water use and projected population growth.

• Water supply is evaluated using the latest water 
availability models developed by the Texas 
Commission on Environmental Quality and the 
Texas Water Development Board.

• Shortages are addressed through management 
strategies, which range from renewing expiring 
contracts to constructing new reservoirs.

5/20/2005 10:15 AM

Region HRegion H
Water Planning GroupWater Planning Group

Regional Planning 
Timeline / Milestones

• Population estimates submitted to TWDB: January 
2003

• Water demand projections due to TWDB: June 2003
• Water Availability Models published: Fall 2002
• Groundwater Availability Models published: Fall 2003
• Initially Prepared (Draft) Regional Water Plans 

published for comment: June 2005
• Final Regional Water Plans published: January 2006
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Population Projections

• 2000 Census for Region H totaled 4,848,918
• 2001 Regional Water Plan estimated the 2000 

population as 4,780,084 (based on the 1990 
census)

• Region is projected to grow to 10,897,526 by 2060 
(projected from 2000 census)

• Population was calculated for municipalities over 
500-persons and retail water providers over 0.25 
mgd

5/20/2005 10:15 AM

Region HRegion H
Water Planning GroupWater Planning Group

County Population 
Projections

10,897,5269,739,1098,653,3777,679,3976,707,0455,775,0974,848,9183,871,883

106,60889,59874,78962,35251,17541,13732,66323,390WALLER

80,73780,73780,54781,40277,91570,67261,75850,917WALKER

11,67312,13112,63112,78612,48511,57110,3807,666TRINITY

41,29940,63039,15936,61732,54127,44322,24616,372SAN JACINTO

54,38051,53548,56145,77942,19637,65033,09822,369POLK

1,331,2861,077,190858,410692,548542,051417,692293,768182,201MONTGOMERY

17,56017,00216,36415,64414,87313,90512,94010,931MADISON

147,845132,875119,519107,33594,89881,93070,15452,726LIBERTY

23,02822,80922,97122,86321,13718,23115,33512,665LEON

6,707,2026,156,0985,604,9945,053,8904,502,7863,951,6823,400,5782,818,199HARRIS

302,774300,915298,057294,218284,731268,714250,158217,399GALVESTON

1,475,7611,210,945979,196802,486630,624490,072354,452225,421FORT BEND

57,52152,53547,66742,86737,32831,37526,03120,088CHAMBERS

503,894459,078416,157375,664331,731285,850241,767191,707BRAZORIA

35,95835,03134,35532,94630,57427,17323,59019,832AUSTIN

P2060P2050P2040P2030P2020P2010P2000P1990County Name
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Wholesale Water 
Providers

• A wholesale water provider is any person or entity 
that has contracts to sell more then 1,000 acre-feet 
of water (approx 1 mgd) wholesale in any one 
year during the five years immediately preceding 
the adoption of the last Regional Water Plan. 

• 8 industrial facilities in region H may qualify as 
Wholesale Water Providers 

• Wholesale Water Providers will be specifically 
addressed in the Regional Water Plan

5/20/2005 10:15 AM

Region HRegion H
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Wholesale Water 
Providers List

AIR LIQUIDE AMERICA, CORP. CITY OF PASADENA
BAYTOWN AREA WATER AUTHORITY CLEAR LAKE CITY WATER AUTHORITY
BP PRODUCTS NORTH AMERICA, INC FORT BEND CO M.U.D. #112
BRAZORIA CO. MUD NO. 2 FORT BEND CO. WCID 1
BRAZOS RIVER AUTHORITY FORT BEND UTILITIES CO.
BRAZOSPORT WATER AUTHORITY GULF COAST WATER AUTHORITY
CHEVRON PHILLIPS CHEMICAL CO L.P HARRIS CO MUD #358
CHOCOLATE BAYOU WATER CO. LA PORTE AREA WATER AUTHORITY
CINCO MUD NO 1 LYONDELL-CITGO REFINING LP
CITY OF BAYTOWN OXYVINYLS, LP
CITY OF CONROE SAN JACINTO RIVER AUTHORITY
CITY OF FREEPORT SYNGENTA CROP PROTECTION
CITY OF GALVESTON TEXAS PETROCHEMICALS LP.
CITY OF HOUSTON THE DOW CHEMICAL CO.
CITY OF HUNTSVILLE TRINITY RIVER AUTHORITY
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Water Demand 
Projections

• All projections are based on Year 2000 water use 
(considered a drought year for the State)

• Municipal demands are based on calculated per 
capita and expected water conservation

• Manufacturing, mining and power demands are 
based on usage reported in the TWDB 2000 Use 
Survey

• Irrigation and livestock watering are based on 
Year 2000 data from the Natural Resource 
Conservation Service.

5/20/2005 10:15 AM
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Water Demand 
Projections

3,158,7932,947,8862,757,4492,589,0902,414,5822,248,339Total

105,000101,500101,10098,60096,10095,100Electric Power

35,24332,85231,24229,95130,13133,826Mining

1,048,194961,475874,028830,287780,189708,113Manufacturing

13,03813,03813,03813,03813,03813,038Livestock

471,679471,679474,102478,122488,604501,053Irrigation

1,485,6391,367,3421,263,9391,139,0921,006,520897,209Municipal

2001 Plan

3,008,6532,785,1982,565,0252,366,4822,172,2011,972,9151,762,279Total

217,132182,720154,491131,332112,33491,23183,262Electric Power

69,45767,50165,28563,05360,78257,04349,473Mining

760,654750,975720,146681,818640,689592,873517,162Manufacturing

12,22812,22812,22812,22812,22812,22812,228Livestock

238,386238,386238,386240,210243,235251,125260,495Irrigation

1,724,2541,543,3251,382,0261,243,3331,105,902969,054839,996Municipal (revised)

2006 Projection

2060205020402030202020102000Region H Total

Values in acre-feet/year
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How to Submit 
Corrections

• Municipal use projections can be adjusted 
if:
– 2000 Census population is revised
– Errors are identified in water use reporting
– Year 2000 water use was abnormal
– Per capita use 95 through 99 more normal
– Trends show higher use that will continue
– Fixture Installation data shows different trend

5/20/2005 10:15 AM
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How to Submit Requests for 
Corrections (cont.)

• Data needs for justifying changes:
– Annual municipal production and any water 

purchased 
– Volumes of water sales to others
– Net municipal usage measured in acre/feet per 

year
– Documentation of any temporary constraints
– Number of water efficient fixtures installed
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How to Submit Requests for 
Corrections (cont.)

• Data needs for justifying changes(cont.):
– To justify increasing per capita usage, must

• Have historical use from 1990 
• Account for rainfall
• Show data from residential, commercial or public 

sectors to justify increased usage

– Other data the Planning Group approves

5/20/2005 10:15 AM
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How to Submit 
Corrections

• Industrial use projections (manufacturing, 
mining, power generation) can be adjusted 
if:
– An industrial facility was located in a county 

after the TWDB survey was conducted
– An industrial facility recently closed operation 

in a county
– There  are plans to construct a new industrial 

facility in a county in the future
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How to Submit Requests for 
Corrections (cont.)

• For new facilities to be added, the TWDB needs:
– Annual water use for the facility, and 
– The North American Industrial Classification (NAIC) 

of the facility

• For future facilities to be added, the TWDB needs:
– Confirmation that the land has been purchased or leased
– The projected annual water use
– The proposed construction schedule
– NAIC for the facility

5/20/2005 10:15 AM
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How to Submit 
Corrections

• Irrigation use projections can be adjusted if:
– A year between 95 and 99 more valid 
– Use estimates for another source more accurate
– Projected rates of change from 2002 plan no longer 

valid

• Data Requirements
– Acreage and water use data
– Economic, technical, or water shortage evidence
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How to Submit Requests for 
Corrections (cont.)

• Livestock water Use can change if have:
– Future plans for confined feeding operation 
– Evidence of change in livestock inventory/water 

requirements
• Data requirements:

– Documentation of construction plans to include
• Land purchase or lease arrangements
• Construction schedule and completion date
• Daily water requirements

– Other Evidence

5/20/2005 10:15 AM
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• Submit requests for corrections to:
Jim Adams, P.E., Chairman
Region H Water Planning Group
P.O. Box 329, Conroe, Tx, 77305-0329

• Deadline: April 30, 2003
• Questions:mark.lowry@tcb.aecom.com

greg.graml@halliburton.com
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Comments and 
Questions
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REGION H WATER PLANNING GROUP 
Senate Bill 1 - Texas Water Development Board 

           c/o San Jacinto River Authority  
     P. O. Box 329, Conroe, Texas  77305 

Telephone 936-588-7111  Facsimile  936-588-3043 
 
________________________________________________________________________________________ 
 
TO:  

• Each mayor of a municipality with a population of 1,000 or more or which is a county seat 
that is located in whole or in part in the Region H water planning area;  

 Each county judge of a county located in whole or in part in the Region H water planning 
area;  

 Each special or general law district or river authority with responsibility to manage or 
supply water in the Region H water planning area based upon lists of such water districts 
and river authorities obtained from Texas Commission on Environmental Quality;  

 Each retail public utility, defined as a community water system, that serves any part of the 
Region H water planning area or receives water from the Region H water planning area 
based upon lists of such entities obtained from Texas Commission on Environmental 
Quality; and  

 Each holder of record of a water right for the use of surface water the diversion of which 
occurs in the Region H water planning area based upon lists of such water rights holders 
obtained from Texas Commission on Environmental Quality.  

RE:   Public Notice of an Initially Prepared 2006 Region H Water Plan and Proposed Amendment 1 
to the 2001 Region H Water Plan 

DATE:   June 8, 2005 

 

PUBLIC NOTICE 

To All Interested Parties: 
The Region H Water Planning Group area includes all or part of the following counties:  Austin, Brazoria, 
Chambers, Fort Bend, Galveston, Harris, Leon, Liberty, Madison, Montgomery, Polk, San Jacinto, Trinity, 
Walker, and Waller.  
 
(1) Notice is hereby given that the Region H Water Planning Group (RHWPG) is requesting public review and 
comment on an Initially Prepared 2006 Region H Water Plan (the IPP).  
(2) Notice is hereby given that the RHWPG is considering an amendment to the 2001 Region H Water Plan. 
A summary of the content of the Draft Initially Prepared Plan:  The Initially Prepared Plan (IPP) updates the 
2001 Region H Water Plan that was included in the 2002 State Water Plan prepared by the Texas Water 
Development Board (TWDB).  The IPP addresses the following topics: 

• Water needs based on projected population and water demand 
• Water supplies available to meet projected water demand 
• Water management strategies for meeting any identified water shortages 
• Socioeconomic impact of not addressing shortages 
• Impacts of Management Strategies on Water Quality and Agricultural Areas 
• Water Conservation and Drought Management 
• Protection of Water Resources and Natural Resources 

 
 



• Proposed Unique Stream Segments 
• Proposed Unique Reservoir Sites 
• Regulatory, Administrative and Legislative Recommendations 
A summary of the proposed amendment to the 2001 Plan includes:   The proposed action is to amend the 2001 
Region H Water Plan to meet currently changed conditions. The proposed amendment being considered 
includes: 

• Add water supply from the City of Houston as a water management strategy option for Utility Districts in 
eastern Fort Bend County. 

• Add wastewater reuse, the permitting of additional yield in Lake Houston, and the permitting of 
unappropriated flows in the San Jacinto River as a water management strategy for the City of Houston and 
the San Jacinto River Authority. 

• Add the permitting of interruptible supplies from Buffalo, Brays, Sims and White Oak Bayous as a water 
management strategy for the City of Houston. 

• Add the redesignation of Chambers-Liberty Counties Navigation District supplies from irrigation use to 
mixed irrigation, municipal or manufacturing use as a water management strategy option for Chambers 
County. 

• Add the permitting of additional supplies from the Brazos River System as a water management strategy for 
the Brazos River Authority. 

• Add wastewater reuse as a water management strategy for the North Harris County Regional Water 
Authority. 

 

Public Comment:  Public hearings to receive public comment on the IPP and on proposed Amendment 1 to the 
2001 Region H Water Plan will be held at the following dates and locations: 

July 12, 10 a.m.     July 14, 6:30 p.m. 
San Jacinto River Authority Office  Houston-Galveston Area Council 
105 Damsite Road    3555 Timmons, 2nd Floor, Room A 
Conroe Texas  77305    Houston, Texas  77027 

 
The RHWPG will accept written comments until 5:00 p.m. September 16, 2005.  Written comments should be 
provided to: 
 

Jim Adams, PE      J. Kevin Ward 
General Manager     Executive Administrator 
San Jacinto River Authority    Texas Water Development Board 
P.O. Box 329      P.O. Box 13231 
Conroe, Texas 77305-0329    Austin, Texas 78711-3231 

 
The RHWPG shall consider and vote upon the proposed Amendments 1 to the Region H Water Plan at its public 
meeting at 10:00 a.m. on October 5, 2005, to be held at the SJRA office, Conroe, Texas.  
 
Questions or requests for additional information may be submitted to:  Jim Adams, telephone number 936-
588-7111, San Jacinto River Authority, P.O. Box 329, Conroe, TX 77305-0329. The San Jacinto River 
Authority is the Administrator for the RHWPG.  
 
A copy of the Initially Prepared Plan for 2006 and the proposed Amendment 1 to the 2001 Regional Water 
Plan is available at the County Clerk’s Office and at a depository library in each county in Region H.  A list of 
depository libraries in attached.  A copy also is available on the regional planning section of the TWDB website 
at www.twdb.state.tx.us. 
 

Notice of Public Hearing on IPP, Page 2  



DEPOSITORY LIBRARIES IN REGION H 
 
 
AUSTIN COUNTY   
Gordon Library 
917 Circle Drive 
Sealy, TX  77474 
 
BRAZORIA COUNTY  
Angleton Public Library 
401 East Cedar 
Angleton, TX  77515 
 
CHAMBERS COUNTY   
Chambers County Library 
 – Main Branch 
202 Cummings 
Anahuac, TX  77514 
 
FORT BEND COUNTY   
George Memorial Library 
1001 Golfview 
Richmond, TX  77469 
 
GALVESTON COUNTY 
Rosenberg Library 
2310 Sealy 
Galveston, TX  77550 
 
HARRIS COUNTY 
Houston Public Library 
1st Floor, Bibliographic Information Center 
500 McKinney 
Houston, TX  77002 
 
LEON COUNTY 
Ward Memorial Library 
129 East Main 
Centerville, TX  75833 
 
LIBERTY COUNTY 
Sam Houston Regional Library 
and Research Center 
650 FM1011 
Liberty, TX  77575 

 
MADISON COUNTY 
Madison County Library 
605 South May 
Madisonville, TX  77864 
 
MONTGOMERY COUNTY 
Montgomery County Central Library 
104 Interstate 45 North 
Conroe, TX  77301 
 
POLK COUNTY 
Murphy Memorial Library 
601 West Church 
Livingston, TX  77351 
 
SAN JACINTO COUNTY 
Coldspring Library 
220 South Bonham 
Coldspring, TX 77331 
 
TRINITY COUNTY 
Blanche K. Werner Library 
Highway 19 North 
Trinity, TX  75862 
 
WALKER COUNTY 
Huntsville Public Library 
1216 – 14th Street 
Huntsville, TX  77340 
 
WALLER COUNTY 
Waller County Library - 
Brookshire/Pattison 
3815 Sixth Street 
Brookshire, TX  77423 
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PUBLIC HEARING
for the

INITIALLY PREPARED 
2006 REGION H WATER PLAN

Conducted at the
San Jacinto River Authority

July 12, 2005

Kellogg Brown & Root / Turner, Collie & Braden Joint Venture
LBG-Guyton

Ekistics Corporation
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Agenda

• Regional Water Planning 
• Region H Overview
• Population and Water Demand Projections
• Water Supply Estimates
• Management Plan Strategies
• Impacts on Galveston Bay and Natural Resources
• Unique Stream Segments & Reservoirs
• Administrative, Regulatory and Legislative 

Recommendations
• Public Comment
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Regional Water 
Planning

• SB1, 75th Legislature
• 16 planning regions
• Each region prepares a 50-

year water plan, updated 
every 5 years

• The State Water Plan lags 
the Regional Plans by one 
year

• First plans published in 
2001 & 2002
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Region H 
Overview

• 15 Counties
• Approximately 13,000 sq mi.
• 18% of Texas Employment 
• 4.8 million population, growing to 10.9 million by 2060
• 2.1 million af/y demand, growing to 3.4 million af/y in 2060
• 342 Water User Groups (WUG)
• 22 Wholesale Water Providers (WWP)
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Region H 
Water Planning Group

• Chaired by Jim Adams, SJRA
• 25 voting members representing:

– Agriculture
– Counties
– Electric Generating Utilities
– Environmental Groups
– Industry
– Municipalities
– Public
– River Authorities
– Small Business
– Water Districts
– Water Utilities
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Planning Process

Select
and Recommend 

WMS

2000
Census

2010 – 2060
Demand

Projections

2000 Water 
Use Survey

Water 
Availability 

Model

Groundwater 
Availability 

Model

2010 – 2060
Supply

Projections

Identify 
Water Management 

Strategies

Evaluate WMS
Impacts

Publish
Initial
Plan

Publish
Final
Plan

Receive 
Public 

Comments

Identify 
Shortages 
2010 - 2060
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Projected 
Population Growth

0

2,000,000

4,000,000

6,000,000

8,000,000

10,000,000

12,000,000

Population

2000 2010 2020 2030 2040 2050 2060
Decade

Waller
Walker
Trinity (part)
San Jacinto
Polk (part)
Montgomery
Madison
Liberty
Leon
Harris
Galveston
Fort Bend
Chambers
Brazoria
Austin

Texas Totals: 20.8 million in 2000 to 45.5 million in 2060
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Projected 
Water Demand

Region H Demand by Usage Type
Year 2060 Projection

Total Demand 3.41 Million Acre-Feet

Municipal
50.8%

Manufacturing
27.8%

Mining
2.0%

Steam-Electric
6.4%

Livestock
0.4%

Irrigation
12.6%

Region H Demand by Usage Type
Year 2000

Total Demand 2.09 Million Acre-Feet

Municipal
40.7%

Manufacturing
30.1%

Mining
2.4%

Steam-Electric
4.0%

Livestock
0.6%

Irrigation
22.2%

Texas Totals: 18.0 MAF in 2000 to 21.3 MAF in 2060
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Existing Water 
Supplies

• Supplies determined by
– WAM (during drought of record)
– GAM or TWDB studies

• Total Amount (current) = 3,572,500 acre-feet per year
– 75% surface water
– 25% groundwater

• By year 2030, supply = 3,380,000 acre-feet per year
– Groundwater use reduced by subsidence district regulations
– Reservoir storage reduced by sedimentation
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Water Demand 
versus Supplies

• 193 WUGs with shortages
– 168 municipalities or water districts
– 6 municipal county-other (aggregate unincorporated areas)
– 19 non-municipal (aggregate manufacturing, mining, irrigation)

• Counties with the greatest shortages
– Brazoria
– Fort Bend
– Harris
– Montgomery

• 9 of the 22 WWPs will fully allocate their existing supplies
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Recommended Water 
Management Strategies

• Municipal Conservation and Contract 
Extension/Increases solved 15 of the 93 shortages

• Major Strategies:
– Water Conservation
– System Operation of BRA/COE reservoirs
– 2 off-channel reservoirs
– 1 seawater desalination facility
– 60 mgd direct wastewater reuse
– 115 mgd indirect wastewater reuse
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Recommended Water 
Management Strategies

2010at WUG level21,000Non-Municipal Contractual Transfers

2020$ 234,158,00067,200Wastewater Reuse for Industry

2050$ 96,512,00032,100Little River Off-Channel Reservoir

* Includes COH voluntary conservation.
** Future development of groundwater shown as available to each WUG 

2030$ 170,040,00099,700Allens Creek Reservoir

2010TBD120,000BRA System Operations Permit

2020$ 239,000,000N/ALuce Bayou IBT Conveyance

2010see Luce Bayou215,400New Contracts from Existing Supply

2010at WUG level68,300Expand/Increase Current Contracts

2010at WUG level91,497Expanded Use of Groundwater**

2000TBDTBDIndustrial Conservation

2010$ 573,00077,900Irrigation Conservation

2000$ 9,823,000101,200Municipal Conservation*

Starting 
Decade

Capital CostYield
(ac-ft/yr)

WMS 
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Recommended Water 
Management Strategies

***Indirect reuse recommended at 20% of potential yield

2010$ 9,013,0000New Harris County bayous water rights

2010$ 00New San Jacinto River water rights

2010N/AN/ARedesignation of Existing Water Rights

2030$ 30,300,000  N/ABrazos Saltwater Barrier

2020$ 255,699,00033,600Freeport Seawater Desalination

2010$ 013,500Lake Houston Additional Yield

2060TBD31,400NHCRWA Indirect Wastewater Reuse***

2050TBD98,000Houston Indirect Wastewater Reuse***

2050$ 102,382,00028,000Houston to GCWA Transfer

2030see Luce Bayou50,000TRA to SJRA Contract

2030see Luce Bayou150,000TRA to Houston Contract

Starting 
Decade

Capital CostYield
(ac-ft/yr)

WMS 



12/1/2005 1:04:33 PM

O:\…\cm0065\Public Info\Info Mat\TCMA present 9-15-00.ppt 8

12/1/2005 1:04 PM

Region HRegion H
Water Planning GroupWater Planning Group

Estimated Water Supply 
Facility Capital Costs

Total Region H - 2010 through 2060

WWPs $ 1,016,000,000
WUGs $ 2,102,000,000
RWAs $ 2,418,000,000
Total $ 5,536,000,000

WWP costs include reservoirs and major conveyance facilities
WUG costs include treatment, storage and distribution facilities
RWA includes NHCRWA, WHCRWA and COH transmission facilities (thru 2030)
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Galveston Bay & 
Natural Resources

• Plan tries to minimize impacts of water 
management strategies

• Off-channel reservoirs and system operations 
replace two on-channel reservoirs

• Lakes Conroe and Livingston will see decreased 
levels during droughts due to increased use

• Full use of water rights will reduce instream 
flows, although increased return flows offer some 
mitigation, particularly in the Trinity River basin
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Galveston Bay & 
Natural Resources

Inflow Target Max H Min Q Min Q-Sal 

Historical Frequency 66% 78% 82% 

GBFIG Target Frequency 50% 60% 75% 

Naturalized 68% 67% 83% 

Current Conditions 64% 59% 79% 

Full Diversions with Return Flows 65% 59% 81% 

Full Diversions with no Return Flows 43% 42% 55% 

Full Diversions with RF and 
Region C & H Strategies (2001 Plans) 

71% 67% 87% 

 

Model Results:  Impacts of the 2001 State Water Plan on 
Galveston Bay Inflows
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Recommended Unique 
Reservoir Sites

• 2 Sites Recommended as Water Management 
Strategies
– Allens Creek Reservoir
– Little River Off-Channel Reservoir

• 2 Sites Recommended as Uniquely Suited for 
Future Reservoirs
– Bedias Reservoir
– Little River Reservoir 
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Recommended Unique 
Stream Segments

Stream Segments Counties Features (partial list)
Armand Bayou Harris Armand Bayou Coastal Preserve, Great Texas 

Coastal Birding Trail
Austin Bayou (portion) Brazoria Brazoria National Wildlife Refuge, Great Texas 

Coastal Birding Trail, habitat for 3 bird species
Bastrop Bayou (portion) Brazoria Brazoria National Wildlife Refuge, Great Texas 

Coastal Birding Trail, habitat for 3 bird species
Big Creek (portion) Fort Bend Brazos Bend State Park, Great Texas Coastal Birding 

Trail, TPWD Ecoregion Reference Stream
Big Creek (portion) San Jacinto Sam Houston National Forest, Big Creek Scenic 

Area, Great Texas Coastal Birding Trail, Red-
Cockaded Woodpecker habitat

Cedar Lake Creek (portion) Brazoria San Bernard National Wildlife Refuge, Great Texas 
Coastal Birding Trail, habitat for 4 bird species

Menard Creek Liberty, Hardin*, Polk Corridor Unit of Big Thicket National Preserve, 
diversity of rare freshwater mussels

Oyster Bayou Chambers Anahuac National Wildlife Refuge

*Hardin County portion is in Region I.
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Administrative and 
Regulatory Recommendations

• Clarify the agency rules to address consistency 
with the regional water plans. 

• Allow more flexibility in the allocation of 
alternate or multiple water management strategies 
to meet defined water shortages.

• Modify the notification procedures for 
amendments to regional water plans to limit 
notification requirements.

• Clarify agency rules on quantitative environmental 
analysis.
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Legislative 
Recommendations

• Remove barriers to interbasin transfers of water within 
Region H. 

• Adopt the recommended stakeholder process for 
determining bay and basin environmental flow 
requirements, and include Region H and the Galveston 
Bay Freshwater Inflows Group (GBFIG) in the Galveston 
Bay stakeholder group.

• Increase funding for the Bays and Estuaries programs of 
state resource agencies and for additional monitoring and 
research to scientifically determine freshwater inflow 
needs.

• Maintain the current rule of capture basis of groundwater 
law within Texas in all areas not subject to defined 
groundwater conservation districts.
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Legislative 
Recommendations

• Support development of Groundwater Conservation 
Districts to protect current groundwater users, and 
encourage these districts to study and manage aquifer 
storage and recovery.

• Establish financing mechanisms for development of new 
water supply projects identified within the adopted 
regional water plans.

• Act on the RHWPG recommendations of unique stream 
segments and unique reservoir sites.

• Continue funding of the State of Texas Groundwater 
Availability Modeling effort.

• Establish funding for agricultural research into the area of 
efficient irrigation practices.
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Legislative 
Recommendations

• Implement the programs recommended by the Water 
Conservation Implementation Task Force.

• Establish funding for research in advanced conservation 
technologies.

• Resolve the issues related to water rights permitting for 
indirect reuse, and advocate water reuse statewide. 

• Establish flood damage liability limits for water supply 
reservoirs.

• Continue funding of the Regional Water Planning process.



12/1/2005 1:04:33 PM

O:\…\cm0065\Public Info\Info Mat\TCMA present 9-15-00.ppt 15

12/1/2005 1:04 PM

Region HRegion H
Water Planning GroupWater Planning Group

Recommendations 
Specific to Financing

• Increase the funding the State Participation Program as needed to 
allow development of these water supply projects.

• Increase the funding of the State Revolving Fund Programs in future 
decades, and expand the program to include coverage for system 
capacity increases to meet projected growth for communities.

• Increase funding of the State Loan Program for political subdivisions 
and water supply corporations to allow financing of near-term 
infrastructure cost projections.

• Increase funding of the Agricultural Water Conservation loan program, 
and consider adding a one-time grant or subsidy program to stimulate 
early adoption of conservation practices by individual irrigators.
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Recommendations 
Specific to Financing

• Continue State and Federal support of the Texas Community 
Development Program, and increase the allocation of funds for the 
Small Town Environment Program.

• Increase funding the Regional Water Supply and Wastewater Facilities 
Planning Program in anticipation of upcoming development 
throughout the state, and expand the program to include the costs for 
preliminary engineering design and development of detailed 
engineering cost estimates of recommended facilities.

• Support continued and increased funding of the USDA Rural Utilities 
Service at the Federal level, and fund the state Rural Water Assistance 
Fund.

• Provide research grants for the study of current and upcoming 
desalination technologies available to wholesale and retail water 
suppliers.  Continue to fund appropriate demonstration facilities to 
develop a customer base, and pursue Federal funding for desalination 
programs.
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Recommendations 
Specific to Financing

• Provide increased research grants to study and better develop drought-
resistant crop species and efficient irrigation practices.

• Support regulatory changes that will allow USACE to increase water 
supply storage in new reservoirs that they construct and manage, and 
investigate other alternatives for increased involvement of USACE in 
funding water supply projects.

• Region H supports the forming of regional facilities and encourages 
the State to remove any impediments to these entities, including
restrictions to the use of public/private partnerships.  Additionally, the 
State Participation Program should be made available to these 
public/private partnerships and to private nonprofit water supply 
corporations.
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Public Comments
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Public Comments

• Submit written comments to:
Jim Adams, P.E.
General Manager
San Jacinto River Authority
P.O. Box 329
Conroe, TX 77305-0329

• Deadline for comments is Sept. 16, 2005

12/1/2005 1:04 PM

Region HRegion H
Water Planning GroupWater Planning Group

PUBLIC HEARING
for the

INITIALLY PREPARED 
2006 REGION H WATER PLAN

Conducted at the
Houston-Galveston Area Council

July 14, 2005

Kellogg Brown & Root / Turner, Collie & Braden Joint Venture
LBG-Guyton

Ekistics Corporation
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Proposed 
Reservoirs

• Allens Creek (Brazos River Basin)
– 99,700 ac-ft/year
– 2020-2030 timeframe
– 30% BRA / 70% City of Houston

• Little River Off-Channel (Brazos River Basin)
– 32,100 ac-ft/year
– 2050 timeframe
– 100% BRA

• Little River (Brazos River Basin)
– 169,800 ac-ft/year
– Alternate WMS

• Bedias (Trinity River Basin)
– 90,700 ac-ft/year
– Alternate WMS
– 85% SJRA / 15% TRA
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January 21, 2005

Mr. Brandt Mannchen
Chair, Forestry Subcommittee
Houston Sierra Club
5431 Carew
Houston, TX  77096

Re: Response to Comments on Draft Chapters 1, 2, and 6 of the 2006 Region H Regional
Water Plan

Dear Mr. Mannchen:

The Region H Regional Water Planning Group Consultant Team appreciates your comments and
input to Draft Report Chapters 1, 2, and 6 for the 2006 Regional Water Plan.  The following letter
provides responses to the comments you provided in your letter dated December 14, 2004.

Comments to Chapter 1  Description of Region
Comment 1  Regional planning timeframe

The reference to the planning timeframe 2000-2050 in Chapter 1 refers to the planning horizon
utilized during Senate Bill 1 Regional Water Planning and the 2001 Region H Regional Water Plan.
The timeframe for Senate Bill 2 Regional Water Planning is in accordance with the TWDB Exhibit B
 Guidelines for Regional Water Plan Development.  Exhibit B Section 1.2.5  Data Time Frame and

Time Steps requires that the regional water plans be submitted to the TWDB using the year 2000 as
the current year and decades 2010, 2020, 2030, 2040, 2050, and 2060 for planning purposes. No
changes are recommended to Chapter 1 in response to this comment.

Comment 2  Impacts on the use of saline aquifers due to carbon sequestration

Saline water use in the region is predominantly brackish surface water used for once-through cooling
at power and industrial plants.  The pilot carbon dioxide sequestration program being tested in
Chambers County uses depleted oil and gas wells as the injection strata.  Water from these levels is
not typically used for water supply because of the need to remove hydrocarbons as well as salt before
use.  TCEQ and Texas Railroad Commission rules both prohibit the injection of wastes into drinking-
water producing strata. No changes are recommended to Chapter 1 in response to this comment.

Comment 3  Major springs

The statement in Chapter 1 indicating that there are no major springs in Region H is in relationship to
surface water supply sources for Region H.  There are no major springs in Region H utilized as a
water supply source.  Potential environmental impacts associated with shallow aquifers, recharge
areas, etc. will be evaluated for each water management strategy selected to meet projected water
supply shortages in Region H. Additional clarification will be added to Chapter 1 in response to
this comment.
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Comment 4  Sam Rayburn Contract

The Sam Rayburn Contract refers to water supply from Sam Rayburn Reservoir that is currently
contracted by WUGs in Region H from the Lower Neches Valley Authority (LNVA).  These
contracts rely on water stored in Sam Rayburn Reservoir to supply irrigation demands in Liberty
County and to supply municipal use for the Bolivar Peninsular SUD in Galveston County.
Clarifying modifications will be made to Table 1-9 in response to this comment.

Comment 5  Chambers-Liberty Counties Navigation District (CLCND) change of use

Section 1.4.4, Major Water Providers, summarizes the currently permitted volumes of water supply
for each major water provider in the region.  The water rights for CLCND are currently used
primarily to meet irrigation demands.  The CLCND has a pending application to amend their permit
use from irrigation to multiple (irrigation, municipal and manufacturing).  This application is
discussed in Chapter 4 of the report as a future management strategy. No changes are
recommended to Chapter 1 in response to this comment.

Comment 6  Definition of 100% reliable

Firm or 100% reliable water is defined for purposes of Regional Water Planning as the minimum
amount of water that can the diverted annually from either a reservoir or run-of-river source given
appropriate estimates and assumptions for return flows, sedimentation, and the utilization of
permitted water rights in the basin.  In general, the TCEQ WAM Run 3 was utilized to estimate firm
yields for surface water supplies in Region H. A clarifying sentence will be added to Section 1.4.4
in the report.

Comment 7  Lower Brazos River dioxin in sediments

The Texas Department of Health lifted this health advisory in 1997, following a site clean-up and
retesting conducted in 1996.  All water quality data comes from the TCEQ Water Quality Inventory,
which is conducted biennially. No changes are recommended to Chapter 1 in response to this
comment.

Comment 8  Water conservation for all users

The discussions in Section 1.6.1 of Chapter 1 are in reference to how conservation was handled in the
last round of planning.  Water conservation strategies will be recommended for municipal, irrigation,
and industrial demands for the 2006 Region H Regional Water Plan. No changes are recommended
to Chapter 1 in response to this comment.

Comment 9  Accommodation of growth

Regional Water Plans must be developed in accordance with the Planning Guidelines specified by
the TWDB.  The guidelines require that projected water shortages for each water user group (WUG)
in the region be addressed through the identification of water management strategies including water
conservation to eliminate the shortage.  The guidelines do not provide for the ability to recommend
that shortages and projected growth not be met in the region.  A water management strategy must be
developed for all WUG shortages.  The cost and environmental impacts associated with
recommended water management strategies must also be addressed in the plan.
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Changes in the water planning process and technical guidelines would need to be recommended to
the Texas Water Development Board or to the Texas Legislature.  At present, the Regional Water
Planning Group must address water shortages and must accommodate projected growth in the
Regional Water Plan. No changes are recommended to Chapter 1 in response to this comment.

Comment 10  Notification procedures for Regional Plan amendments

A revision to the notification procedures for Regional Plan amendments was recommended in the
2001 Region H Regional Water Plan.  As worded, this recommendation would have reduced the
notification requirement for the groundwater portion of the recent plan amendments, but not the
portion recommending new water rights.  While the Region H Planning Group has made a similar
recommendation to the TWDB during this planning cycle, it is not known at this time if a similar
recommendation will be included as a Regulatory and Administrative recommendation for the 2006
Region H Regional Water Plan. Policy recommendations for the 2006 Region H Regional Water
Plan will be discussed at future public Region H meetings and the Houston Sierra Club will
have the opportunity to make additional public comments on this issue at that time.

Comment 11  Interbasin transfers

A revision to the current Interbasin Transfer requirements (Senate Bill 1 Junior Water Rights) was
recommended in the 2001 Region H Regional Water Plan.  It is not known at this time if a similar
recommendation will be included as a Legislative recommendation for the 2006 Region H Regional
Water Plan. Policy recommendations for the 2006 Region H Regional Water Plan will be
discussed at future public Region H meetings and the Houston Sierra Club will have the
opportunity to make additional public comments on this issue at that time.

Comments to Chapter 2  Presentation of Population and Water Demand
The Region H Regional Water Planning Group Consultant Team submits the following summary and
description of the process used during the development of population and water demands for the
region.  Responses to specific comments to Chapter 2 are provided following this discussion.  Details
of the methodology used to estimate population projections for the region are provided in Draft
Chapter 2 and also in TWDB Exhibit B referenced earlier in this letter.

In general, the TWDB developed draft estimates of population projections for each WUG in the
region using a cohort-component procedure.  The cohort-component procedure uses separate cohorts
such as age, sex, race, ethnic group, and components of change such as fertility rates, survival rates,
and migration rates to calculate future WUG populations.  The 1990 and 2000 census data was used
to develop estimates of growth between these decades and, in general, these growth rates were then
used to project population estimates for subsequent planning decades.  The TWDB provided the draft
population projection estimates to the Region H Planning Group for review and approval.  The
Region H Planning Group sent a letter to each WUG in the region summarizing the TWDB draft
projections for the individual WUG and requested comments regarding the draft estimates.  Based on
these comments and comments received from non-municipal interests (i.e., irrigation, manufacturing,
etc.), the Region H Planning Group recommended revisions to the population estimates.  This
process took place and was discussed at several Region H public meetings prior to the population
numbers being adopted by the Region H Planning Group.
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Likewise, estimates for projected water demand were also developed by the TWDB and submitted to
the Region H Planning Group in draft for review and approval.  The TWDB used data from the 2000
water use survey to develop estimates of per capita water usage for municipal WUGs in the region.
The year 2000 was selected because 1) it coincided with the 2000 census data, 2) it was the driest
year in the last decade for a majority of the region according to the Palmer Drought Severity Index,
and 3) the year 2000 water use data takes in to account water use savings that have resulted from the
1991 State Water-Efficiency Plumbing Act or conservation programs supported by the WUG.  In
addition, the base year 2000 per capita water use estimates were adjusted (reduced) over each
planning decade to account for additional water savings projected as a result of the 1991 State Water-
Efficiency Plumbing Act.  The estimated per capita water uses were then applied to the projected
WUG populations to develop projected total water demands for each WUG over the planning cycle.

The TWDB also developed draft water demand projections for non-municipal WUGs using 2000
water use data and additional data developed by TWDB consultants and cooperative agencies
including Waterstone Environmental Hydrology and Engineering, Inc., the Perryman Group, Natural
Resource Conservation Service, Texas Agricultural Statistics Service, Texas A&M Agricultural
Extension Service, and other state and federal agencies.  The TWDB submitted draft estimates of
water demand projections for all municipal and non-municipal WUGs to the Region H Planning
Group for review and approval.  The Region H Planning Group sent a letter to each WUG in the
region summarizing the TWDB draft water demand projections for the individual WUG and
requested comments regarding the draft estimates.  Based on these comments and comments received
from non-municipal interests (i.e., irrigation, manufacturing, etc.), the Region H Planning Group
recommended revisions to the water demand estimates.  Similarly to population estimates, this
process took place and was discussed at several Region H public meetings prior to the water demand
numbers being adopted by the Region H Planning Group.

The planning process is well-defined in terms of what methodology will be used for regional water
planning and what process needs to be followed to develop population and water demand projections.
These methods and processes are well documented in the TWDB Exhibit B document and have also
been discussed and summarized at several Region H public meetings.  The Houston Sierra Club has
commented on issues related to the validity of the process as a whole and has recommended that the
process for developing population and water demand projections be dramatically revised from the
current methodology.  These comments and issues cannot be addressed by the Consultant Team
during this current round of water planning for the 2006 Region Plan, nor by the Region H Water
Planning Group.  These comments should be directed to the State Legislature and the TWDB as
recommended changes to the planning process.

Comment 1  Explanation of 60-year planning cycle

See response to Comment 1. No changes are recommended to Chapter 2 in response to this
comment.

Comment 2  Address carrying capacity of Houston area

Determining the carrying capacity  of a region and implementing strategies to limit growth so as to
stay within that capacity is not currently the specified planning method under this program.  This
question should be directed to the Texas Legislature. No changes are recommended to Chapter 2
in response to this comment.
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Comment 3  Input and consensus for population projections

See initial discussion provided above for the methodology, process, and public input provided during
the development of estimates for population projections for Region H.  Population projections were
developed following the above-described process and methodology.  The question of what
population our region wants?  is not currently considered in the water planning guidelines. No
changes are recommended to Chapter 2 in response to this comment.

Comment 4  reference of single race groups  versus segregation

This comment appears to be editorial in nature and not a specific comment to be addressed by the
Region H Planning Group. No changes are recommended to Chapter 2 in response to this
comment.

Comment 5  Handling of institutional populations in the population projections for Region H

The reference to institutional populations  in Chapter 2 is directly from the TWDB guidelines
regarding population growth projections.  This methodology was developed and applied throughout
all regions in the State by the TWDB.  The statement that institutional populations , which are
defined as colleges, universities, military, and prison populations do not participate in the same
demographic processes as the base population is a reasonable assumption.  While there are births
associated with these populations, it is reasonable to assume that the same birth rates and migration
attributes cannot be applied to these populations.  Also note that while these populations are removed
from the base population for computing future cohort populations, they are added back to the total
population at the end of each projection interval. No changes are recommended to Chapter 2 in
response to this comment.

Comment 6  Assumption that county population growth is the same as experienced between 1990
and 2000 for future decades and definition of maximum growth potential  for the region

See initial discussion provided above for the methodology, process, and public input provided during
the development of estimates for population projections for Region H and the response to Comment
2. No changes are recommended to Chapter 2 in response to this comment.

Comment 7  Water demand projections and per capita water use does not reflect major water
system losses

The determination of water losses for major water leaks throughout Region H is not included in the
approved scope of work.  This would require the review and analysis of water system production and
water sales records to determine estimates of water losses for every WUG and WWP in the region.
While such effort is technically feasible, it is outside the limits of current funding and approved
scope of work for regional planning.  However, it should be noted that system water losses and water
system audits are included as recommended municipal water conservation BMPs and therefore the
estimated municipal demand water reductions as a result of implementing these BMPs are included
as a management strategy for the region. No changes are recommended to Chapter 2 in response
to this comment.

Comment 8  illegal immigration and the impact to population projections

The population projections are based on the 1990 and 2000 census data.  Illegal immigrant
populations would be identified only if these populations were included in the census.  During the



Kellogg Brown & Root, Inc.
J  O  I  N  T    V  E  N  T  U  R  E

l

review and public comment period for the proposed population and water demand numbers for
Region H, no comment or information related to illegal immigration was received.  The Planning
Group must provide specific information to the TWDB in order to revise county-level population
projections.  Specifically on the subject of illegal immigration, the group would need to submit
documentation of an action requesting the Census Bureau correct an undercount of population within
a county.  No such documentation was received and therefore no revisions to the population related
to illegal immigration were recommended. No changes are recommended to Chapter 2 in
response to this comment.

Comment 9  definition of substantially greater than the growth rate between 1990 and 2000

This statement refers to one of the criteria for revising sub-county population projections in which
documentation is provided to support a growth rate for a WUG that is substantially greater  than
what the TWDB is projecting.  There is no codified definition of substantially greater  and therefore
this criteria is left to the discretion of the planning groups.  Each WUG in Region H was sent a letter
informing them of their projected populations and water demands for review.  Some WUGs provided
the regional planning group information documenting a need to change their projections (either
increase or decrease) from the TWDB base projections.  Chapter 2 provides information for any
WUG projections that were revised from the TWDB base projection. No changes are
recommended to Chapter 2 in response to this comment.

Comment 10  growth limitations or build-out conditions in Region H which impact maximum
population projections

WUGs who submitted documentation supporting an existing or near-term future build-out condition,
which would limit future growth within the WUG, were considered during development of
population and water demand projections.  These WUG populations and associated water demands
were adjusted based on this documentation, and the additional projected growth was reallocated to
County-Other.  These areas do not operate differently than other areas , but instead represent
municipalities and water districts with boundary constraints and no plans to annex additional land
into their current service area who have reached or expect to reach their fully built-out condition
before the end of the planning period. No changes are recommended to Chapter 2 in response to
this comment.

Comments 11-29  changes in projected water demands for WUGs in the region as compared to the
2001 Region H Regional Water Plan

The following is in response to Comments 11 through 29 which request specific information
regarding changes (decreases and increases) in the population and water demand projections for
municipal, irrigation, manufacturing, livestock, mining, and steam-electric power WUGs for this
round of planning versus the 2001 Region H Regional Water Plan.  These comments are being
responded to as a whole as opposed to individually, as provided by the Sierra Club, due to the
similarity in responses that would be generated for each county and the region as a whole for each
different WUG classification.

In general, the data available and used in developing the current estimates of population and water
demand projections for the proposed 2006 Regional Water Plan was not available during the
development of the 2001 Regional Water Plan.  Population projections were derived for the 2001
Regional Water Plan through a consensus-based  approach in which the TWDB developed
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projections using several different methods and assumptions and the individual regions reviewed the
information and developed a consensus within each region for which projections were most
reasonable.  The 2006 Regional Plan is utilizing a standard cohort-component procedure using data
from the 1990 and 2000 census.

Also, the TWDB 2000 water use survey was used as the basis of the water demand projections.  Year
2000 had below-average rainfall throughout most of the state, enabling the TWDB to use actual dry-
year usage data as the basis for future projections.  The methodology for the 2001 Regional Water
Plan used an estimate based on a range of rainfall conditions.  This new data, coupled with its
coincidence with the census year, makes this set of projections much more appropriate for the
planning objectives.

Because the methodologies for projecting population and water demands differ between the 2001 and
2006 regional plans, the results are expected to differ and therefore resulting decreases and increases
in population and water demands are also expected to occur.  Regional water planning is an ongoing
process and the population and water demand projections will continue to change with each
successive planning cycle as new census information identifies changes in growth trends and as
methodologies for developing projections are modified.  The simple fact that results of new
projections indicate changes from the last projections does not indicate a problem  or concern
with the projections.  In fact, this change is expected and at some level is desirable because it
indicates that the projections are being examined and adjustments are being made as additional data
and refined methodologies are developed.

Specifically for municipal WUGs, the changes in projected population and water demands between
the 2001 Regional Water Plan and the proposed 2006 Regional Water Plan are a function of more
accurate baseline year 2000 census based population estimates and actual year 2000 water use rates.
The 2006 RWP also subdivided portions of county-other into named WUGs, thus allowing more
accurate and discrete water use projections.  Furthermore, population projections from the 2001 RWP
were developed using a consensus-based approach, which incorporated various projection
methodologies.  The TWDB used the 1990 census and 1998 State Data Center estimates to develop a
population projection estimate for the year 2000.  The year 2000 population projection estimates
were then extrapolated to year 2050.  Where feasible, the subsidence district estimates were also
studied and used to develop population projections.  In some cases, best available information was
also used to develop the population projection estimates.   Based on these methodologies, a
consensus-based  population estimate for each municipal WUG was developed.  To estimate the

water demand in the 2001 RWP, the year 2000 water use rate was estimated.  These water use rates
were based on reported 1996 water use data from suppliers or used the TWDB water use rates based
on data from the years 1982 to 1991.  Since there are multiple methods used to develop population
projections and gallons per capita day estimates in the 2001 RWP, it is expected that there are
variances between the 2001 RWP projections and the 2006 RWP projections.

Specifically for manufacturing WUGs, the changes in projected water demands between the 2001
Regional Water Plan and the proposed 2006 Regional Water Plan are a function of using the 2000
industrial water use survey versus using the 1997 RWP projections (the 2001 RWP manufacturing
projections used the 1997 RWP projections).  Manufacturing trends developed by Waterstone
Environmental Hydrology and Engineering, Inc. were used to project the baseline year 2000 demand
projection to year 2060 in the proposed 2006 Regional Water Plan.
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Specifically for irrigation WUGs, the changes in projected water demands between the 2001
Regional Water Plan and the proposed 2006 Regional Water Plan are a function of the projection
methodology adjustments.  The 2001 RWP projections were based on a report developed by Texas
A&M University.  The 2006 RWP projections which were based on either the 2002 State Water Plan
projections or the largest of the five-year average in years 1995-1999.  The Region H Planning Group
decided to use the larger of the two projection methodologies on a county-by-county basis.

Specifically for steam-electric power and mining WUGs, the changes in projected water demands
between the 2001 Regional Water Plan and the proposed 2006 Regional Water Plan are a function of
projection methodology.  The 2001 RWP projections were based on the 1997 RWP projections as
opposed to the 2006 RWP projections, which were based on a year 2000 water use survey and
projected to year 2060 with trends developed by Waterstone Environmental Hydrology and
Engineering, Inc.

Specifically for livestock WUGs, the changes in projected water demands between the 2001
Regional Water Plan and the proposed 2006 Regional Water Plan are a function of an updated
water/livestock survey.  However, the livestock demand projections are based on the same trend lines
as the 2001 RWP projections.

Comment 30  Harris County municipal demand figures, commercial demands, and the process used
for regional water planning and population projections

See response to comments 11 through 29 above for changes in Harris County demand projections
between the 2001 Regional Water Plan and the 2006 Regional Water Plan.  The separation of
commercial and municipal water demands is not currently part of the scope of work nor in
accordance with TWDB guidelines.  While it is understood that commercial and municipal water
uses do not necessarily follow the same trends, much of the commercial demand shows up in water
use reports submitted by the municipal WUGs and WWPs (i.e., municipalities and MUDs) which are
the basis for the 2006 regional water demand projections.  Individual commercial entities are not
required to submit water usage records and municipal WUGs and WWPs are also not required to
separate commercial usage from the total usage.  The TWDB could consider such a change for future
regional plans.  However, this information is not currently available for this round of planning.  See
response to other comments above regarding the process and methodology used to develop
population projections for Region H. No changes are recommended to Chapter 2 in response to
this comment.

Comments to Chapter 6  Water Conservation and Drought Management Recommendations
Comment 1  enforceability of water conservation measures

Chapter 6 provides information to the public regarding who is required to develop a water
conservation plan and the specific information and requirements associated with that plan, including
enforceability.  The current lack of enforceability for targeted water savings should be presented
accurately in the report. No changes are recommended to Chapter 2 in response to this
comment.

Comment 2  enforceability of drought contingency plans

See response to Comment 1 above. No changes are recommended to Chapter 2 in response to
this comment.
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Comments to Region H Water Management Strategy Analysis Technical Memorandum for
Municipal Conservation
Several changes have been made to the technical memorandum for municipal conservation to better
clarify the process followed and the recommendations provided in this document.  A revised draft of
the technical memorandum will be available at a future Region H meeting.  In general, the following
responses are provided to address the comments submitted.

Additional responses to the water conservation survey have been received since the original
development of the technical memorandum.  Approximately 36% of the total surveys mailed were
returned to the group, which is an increase of approximately 8% since the original technical
memorandum was developed.

The intent of the technical memorandum was not to limit recommended conservation strategies, such
as water conservation pricing, for the region.  The Region H consultant team recommends that all of
the BMPs included in the TWDB water conservation task force report be included as potentially
feasible BMPs in this strategy.  This recommendation is more clearly defined in the revised strategy.

Three different groups of municipal WUGs, based on size, were established for estimating potential
water savings and costs for the region.  Various levels intensity for water conservation programs are
anticipated depending on the size and related resources available for each WUG to implement a
conservation program.  It is expected that larger entities, with generally greater resources and larger
demands, will have more resources and more incentive to develop more comprehensive conservation
programs than will be available to smaller entities.  The three groups of WUG sizes were established
to address this assumption.

We appreciate your interest and comments.

Sincerely,

Michael V. Reedy, P.E.
Project Director

cc: Andy Sterbenz, KBR
      Region H RWPG Committee
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February 15, 2005   
 
 
 
Mr. Brandt Mannchen 
Chair, Forestry Subcommittee 
Houston Sierra Club 
5431 Carew St. 
Houston, TX  77096 
 
Re: Response to Comments on Draft Chapter 3 of the 2006 Region H Regional Water Plan 
 
Dear Mr. Mannchen: 
 
The Region H Regional Water Planning Group Consultant Team appreciates your comments and input to 
Draft Report Chapter 3 of the 2006 Regional Water Plan.  The following letter provides responses to the 
comments you provided in your letter dated January 26, 2005. 
 
Comments on January 5 Meeting Materials 

 
1) In the December 10, 2004 Turner Collie & Braden memorandum, page 1, the Sierra Club requests that 
Region H evaluate as a management strategy the transfers of surplus water to meet the individual 
shortages that WUGs have. 
 
That strategy is being considered for non-municipal WUG’s with surpluses.  The technical memorandum 
on Contractual Transfers will appear in Chapter 4. 
 
2) In the December 10, 2004 Turner Collie & Braden memorandum, page 1, the Sierra Club requests that 
Region H evaluate as a management strategy interruptible supplies of water. 
 
The TWDB rules currently require that all recommended strategies be reliable during the drought of 
record.  The identification of irrigators with less reliable water rights frames the discussion of potential 
management strategies, because they would be less receptive to expensive strategies which developed 
frrm water supplies (such as an interbasin transfer) than to conservation or drought management 
measures.  
 
3) In the Region H Water Planning Group (RHWPG) December 22, 2004 letter, page 1, the Sierra Club 
does not agree that Regional Water Planning Groups are not legal authorities or governmental entities.  
The Sierra Club believes that the RHWPG should require entities to seek changes to the Region H Water 
Plan, when it is appropriate, so that they can approach the Texas Water Development Board (TWDB) for 
funding.  The entire idea of local control, which Senate Bills 1 and 2 embody, envisioned a group 
composed of local interests making important decisions and recommendations and referring these to the 
TWDB who has the authority to change these if it so desires.  The RHWPG, in this way, is operating as it 
should. 
 
The Regional Water Planning groups are not elected, and therefore they do not feel they should have the 
authority to veto a strategy or contract option pursued by an elected body.  Political subdivisions must 
have the ability to study multiple management strategies and select those particular strategies that will 
best serve their needs.  If an entity requests that a locally-selected management strategy be added to the 
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regional plan, the regional planning is obligated to consider it as an amendment or in the next planning 
cycle.  
 
4)  In the Region H Water Planning Group (RHWPG) December 22, 2004 letter, page 2, the Sierra Club 
does not agree that “A water right application should require no more than a simple majority vote of the 
planning group at an open meeting to be considered consistent with the plan by the TWDB and TCEQ.”  
It is important to remember that the water rights applications that have been much discussed, including 
those by the City of Houston, San Jacinto River Authority, Brazos River Authority, are not small items of 
concern.  These water rights applications are significant because they tie up in perpetuity the rest of the 
water that is available in various basins.  This is being done with no foreseen need and no specific 
projected needs planned for right now.  As Jeff Taylor stated at the January 5, 2005 RHWPG meeting, the 
City of Houston applied for all the water it did because it had to protect its interests.  This alone indicates 
the seriousness of the problem and the need for light to shine on these public issues.  That Region H 
wants to pass these issues off as not important is of great concern for its ability to speak and protect the 
public interest. 
 
Again, the Regional Water Planning groups are not elected, and they do not have the budget or resources 
to study every water right application within their region.  The state agencies (TCEQ, TWDB and TPWD) 
have the mandate and the staff to perform this analysis.  By defining a permit as “consistent with the plan 
but not recommended as a strategy,” the state agencies could begin their detailed analysis.  The planning 
group could then consider it as a potential strategy during the next planning cycle.  Those wishing to 
comment on the water right could still approach the TCEQ, as they can today, or the RWPG, when it is 
considered in the appropriate public meeting. 
 
5) In the Consultant’s Report, January 5, 2005, Part 2, the page with the heading, Harris County, a 
potential strategy is “Additional Lake Houston Yield”.  The Sierra Club would appreciate an explanation 
of how this yield would be obtained. 
 
The yield of a water right is determined by simulating the water right under drought of record conditions 
using the WAM model.  The amount of water that can be diverted in every year of the simulation is the 
firm yield.  For a reservoir, the firm yield is directly related to storage capacity, because you are diverting 
stored water and not run-of-river flows during a drought.  Bathymetric surveys of Lake Houston show 
that it has more storage capacity than originally permitted, and this additional storage capacity extends the 
yield of the lake by about 32,000 acre-feet per year.  A technical memorandum on water rights 
applications in the San Jacinto Basin will be provided in Chapter 4. 
 
6) In the Consultant’s Report, January 5, 2005, Part 2, the pages with the heading North Montgomery 
County and South Montgomery County, the Bedias Reservoir transfer to Lake Conroe, is listed as a 
potential strategy.  The Sierra Club is opposed to the proposal because of the impacts it would have on 
the West Fork of the San Jacinto River, the bottomland hardwood habitat that exists along the West Fork, 
and Sam Houston National Forest. 
 
Your opposition to this project is noted.   
 
7) In the Consultant’s Report, January 5, 2005, Part 2, the page with the heading South Montgomery 
County, a potential strategy is Toledo Bend to Lake Houston transfer.  The Sierra Club is against this 
transfer because of the ecological impacts it may have on East Texas and the Region H Area. 
 
Your opposition to this project is noted.   
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8) In the Consultant’s Report, January 5, 2005, Part 2, the pages with the heading South Montgomery 
County and Waller County, a potential strategy is for the Trinity River Authority to contract water to the 
San Jacinto River Authority via Lake Houston.  The Sierra Club is concerned about the potential 
environmental impacts that alternative routes may have. 
 
Your concern related to this project is noted.   
 
9) In the Consultant’s Report, January 5, 2005, Part 2, the page with the heading Screening Criteria, 
“Local Preference” should include the willingness to pay for the project. 
 
That is a good criterion.  We assumed an active local sponsor would also be willing to pay for the project. 
 
10) In the Consultant’s Report, January 5, 2005, Part 2, the page with the heading Screening Criteria, 
“Environment” should also include instream flow needs and inflows into bays and estuaries. 
 
The planning group directed we separate the category into Environment (wetlands and habitat impacts) 
and Impacts on Water Resources (instream flows, bays and estuaries and groundwater impacts). 
 
11)  In the Consultant’s Report, January 5, 2005, Part 2, the page with the heading Screening Criteria, 
“Institutional Constraints” should include the quality of the water and its proximity to use. 
 
The planning group directed we add categories for Location (proximity) and Water Quality. 
 
12)  In the Consultant’s Report, January 5, 2005, Part 2, the page with the heading Screening Criteria, 
under “Impacts on Water Resources and other Strategies”, what does ”reasonably mitigated” mean. 
 
Mitigation refers to wetlands or habitat offsets.  Sites containing no unique species can be reconstructed 
elsewhere so that there is no net loss of habitat lands.  This criterion now falls under the Environment 
category. 
 
13) In the slide presentation that begins with Municipal Conservation City of Houston Plan, the 
Industrial Conservation Constraints slide, page 8, the Sierra Club supports a required program of water 
conservation for industry. 
 
The planning group also supports conservation.  The difficulty is in quantifying the cost and water 
savings across the diversity of industries so that it may be applied to the region as a whole and entered 
into the planning database.  Similar to the recommended Industrial Reuse Strategy for ship channel 
industries sponsored by the City of Houston, additional industrial conservation strategies and resulting 
savings will be incorporated in subsequent regional plans as specific entities develop these plans over 
time. 
 
14) In the slide presentation that begins with Municipal Conservation City of Houston Plan, the 
Groundwater Supply Update, page 11, there was discussion at the January 5, 2005 RHWPG meeting 
about Huntsville proposing to drill wells in the Jasper part of the Gulf Coast Aquifer in southern Walker 
County.  A concern was expressed by the Lone Star Groundwater Conservation District that this activity 
could result in a conflict between it and the Bluebonnet Groundwater Conservation District.  What is the 
status of this issue and what role will Region H play in its resolution or what the Region H Water Plan 
(RHWP) says about resolving such conflicts. 
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The status of this particular issue is not known.  However, it is not the responsibility of the Region H 
Planning Committee to resolve technical issues between two groundwater conservation districts.  The 
groundwater conservation districts are responsible and have jurisdiction for their respective areas to 
regulate and enforce rules associated with groundwater pumping.  No changes are recommended to 
Chapter 3 in response to this comment. 
 
15)  In the slide presentation that begins with Municipal Conservation City of Houston Plan, pages 15-
17, there is discussion about East Texas Interbasin Transfers.  The Sierra Club is opposed to large-scale 
transfers because of the impacts that will occur in East Texas and the Houston Area.  It was very 
revealing that neither the San Jacinto River Authority or the City of Houston at the January 5, 2005 
meeting wanted their names associated with the East Texas Interbasin Transfer although both entities in 
the past have studied and supported such transfers. 
 
Your opposition to interbasin transfers is noted. 
 
16) Region H Water Management Strategy Analysis Technical Memorandum, Irrigation Conservation, 
December 7, 2004, Issues and Considerations, this document states that “Although there are no 
quantifiable negative environmental impacts, it is difficult to estimate the potential beneficial 
environmental impacts.”  One way to quantify environmental benefits is to estimate the water savings and 
then calculate a certain instream flow or flow to bays and estuaries that would not have occurred without 
water conservation. 
 
That is a potential method of estimating the benefits.  Water conservation is an important strategy for 
reducing long-term water demands for Region H and should be implemented where feasible and 
economical.  However, as you pointed out in your last letter, the increases in water demand over time may 
ultimately exceed the conservation savings.  Irrigation users using contract water supplies may reduce 
their demands through conservation.  However, this excess contract water supply may then be made 
available to meet other water needs (i.e., municipal).  Qualitatively it is reasonable to expect positive 
beneficial impacts as a result of water conservation.  However, due to the reasons stated above and the 
relative unpredictability of how and how much conservation will actually be implemented makes a 
quantitative estimate difficult to predict. 
 
17) Region H Water Management Strategy Screening, chart on 11 x 17 inch paper, the Sierra Club is 
opposed to implementing the Bedias Reservoir and the Sabine to Region H Transfer management 
strategies due to the environmental impacts that these projects will cause in East Texas and the Houston 
Area.  
 
Your opposition is noted. 
 
18) Region C Water Planning Group December 30, 2004 letter, the Sierra Club is not in favor of the 
sentiments expressed under “Federal/State Actions in Conflict with the Water Plan”.  There is little 
quality bottomland hardwood forested wetlands left in Texas and the idea that these areas, which have 
already been destroyed or had their ecological functions significantly reduced in many areas, should 
make way for additional water projects is not acceptable. 
The Sierra Club is glad that the U.S. Fish & Wildlife Service, Texas Parks & Wildlife Department, and 
other natural resource agencies are interested in and do protect the little Texas natural heritage that we 
have left.  It is short-sighted and hypocritical to talk about “interference by state or federal government 
action” when in fact many local parties want federal and state subsidies but at the same time want to 
exempt themselves from the responsibility that goes with accepting these funds, which includes protecting 
the environment. 
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This comment should be directed to the Region C Planning Group. 
 
19) Regarding the comment made at the January 5, 2005 Region H meeting that the Attorney-General has 
stated that members can vote even if there is an appearance of a conflict of interest, we respectfully 
disagree.  The public is not served by people voting for projects that will benefit the agency they work for 
or themselves. 
 
The Texas Water Code specifies which interests must be represented on the Regional Water Planning 
Groups.  This list includes Cities, Counties, Water Districts and River Authorities.  The Water Code also 
requires Regional Water Planning Groups to recommend water management strategies to address 
projected water shortages.  These strategies will, most likely, be implemented by Cities, Counties, Water 
Districts and River Authorities.  It seems unreasonable to propose that long-range planning be conducted 
in the absence and without the consent and approval of these groups. 
 
20) Regarding the comment that the consultant made at the January 5, 2005 Region H meeting that 
limited environmental analysis had been conducted on the water rights applications that were approved 
by Region H; that little quantitative environmental analysis would be in the new Region H plan; and that 
not much more environmental analysis will be done than is now for the Region H plan; the Sierra Club 
objects.  It appears that Region H is on the verge of abandoning its responsibility to ensure that 
environmental concerns are taken into account and that environmental protection is advocated when 
considering each management strategy. 
 
The analysis documented in the plan Amendment Report was based in part on the data provided in the 
permit applications.  Several of those applications were based on detailed studies (such as the BRA 
Systems Operations Permit) which provided either completed environmental analysis or sufficient data to 
perform that analysis.  These strategies were documented in several technical memoranda.  Other permits 
contained little or no specific environmental data, and therefore only limited analysis could be performed 
under this regional planning program.  In carrying the strategies forward to the 2006 plan, additional 
investigations have been made to complete a comparative environmental analysis, but no new data on 
these strategies has been provided. 
 
Comments on Chapter 3 – Analysis of Current Water Supplies 
 
1)  On page 3-2, 3.2.1 Groundwater Aquifers, at the January 5, 2005 Region H meeting there was 
discussion about a City of Huntsville proposal to drill for groundwater in the Jasper portion of the Gulf 
Coast Aquifer.  There was concern that two groundwater districts, the Bluebonnet Groundwater 
Conservation District and the Lone Star Groundwater Conservation District may have aims that would 
be in conflict with one another.  This issue should be discussed here as well as how conflicts between 
different groundwater or other water entities will be resolved through the Region H process. 
 
Comment noted, but it is not the responsibility of the Region H Planning Committee to resolve technical 
issues between two groundwater conservation districts.  No changes are recommended to Chapter 3 in 
response to this comment. 
 
2) On page 3-6, 3.2.3 Aquifer Conditions, there should be a discussion about the recharge area and its 
condition regarding potential contamination and loss of recharge potential due to land surface 
hardening.  This is particularly important since we are predicting, projecting, and estimating into the 
future 50 years (until 2060).  The public must know in what condition its aquifer and recharge areas will 
be so it has some idea about what condition its groundwater supplies will be. 
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As required by TWDB Regional Planning Guidelines, estimates of groundwater supply were developed 
using either the results from the TWDB Groundwater Availability Models (GAMs) or were based on 
limitations imposed by Groundwater Conservation Districts in the region.  In general, most of the major 
aquifer recharge areas in Region H are located in areas of the region where less development and growth 
has historically occurred.  If these development trends change and more development occurs in these 
recharge areas, the recharge rates included in the GAMs should also change over time and the available 
supplies will be adjusted in subsequent planning horizons.  No changes are recommended to Chapter 3 in 
response to this comment. 
 
3) On page 3-21, 3.3 Identification of Surface Water Sources, how accurate (percent error) are the Water 
Availability Models (WAM)? 
 
The WAM is a statistical model, not a predictive model, and therefore a percent error is not typically 
derived.  The WAM tests a scenario against a fixed set of conditions, so that the statistical outputs of two 
or more scenarios may be compared.  Scenarios are based on sets of assumptions and conditions, which 
may never occur in reality but offer a framework for the comparative analysis.  For example, water rights 
are tested using WAM Run 3.  This scenario includes these assumptions: (1) every water right holder will 
try to divert his full authorized amount every year, regardless of rainfall; (2) every water right holder will 
only divert the portion of the stream flow he is authorized, and leave the portion allocated to senior 
downstream water rights holders; and (3) the only return flows made to the streams are those specifically 
required by the water rights permits.  While it is unlikely that this scenario will occur, it can be 
consistently applied to test new water rights, so that the statistical frequency of meeting diversion and in-
stream flow targets can be compared. 
 
4) On page 3-24, 3.3.1 Available Surface Water, Chapter 3 should provide an estimate of the percent of 
reservoir capacity that currently and in 2060 exists so the public knows how much storage space there is 
in each of its surface water reservoirs.  Which reservoirs will need to have their sediment supply reduced 
by 2060? 
 
Storage and sediment volumes will be discussed in more detail in chapter 4, but a reservoir volume table 
can be added to Chapter 3.  Sediment removal is not being currently considered as a management strategy 
because the yield gained does not justify cost and impacts of dredging.  Dredging may be considered in 
future plans. 
 
5) On page 3-35, 3.3.5 Legal and Regulatory Constraints, the Sierra Club is concerned about the 
statement “It is anticipated that new interbasin transfers will be needed to support growth throughout 
Region H, particularly to the San Jacinto and San Jacinto-Brazos Basins where the largest population 
growth is occurring.”  If Region H is in favor of supporting growth then it appears to have a policy or de 
facto policy that growth is good under the conditions that will develop in Region H.  Is this a logical 
assumption to make when Region H is already beyond its carrying capacity?  Region H does not appear 
to want to address population and development growth; its impacts on the environment; and whether it is 
best to support more growth in a condition of carry capacity exceedance unless it relates to assisting and 
supporting this growth with additional water supplies.  These are policies that Region H should be clear 
about to the public so that the public is aware of what constraints and assumptions are in the Region H 
Water Plan. 
 
The population and demand models used for regional planning are managed by the TWDB.  The Regional 
Water Planning Groups are mandated to identify and address water shortages, not to determine the ideal 
population for the region. 
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6) On page 3-41, 3.3.6.3 Unique River and Stream Segments, when the time comes to review Chapter 8 
the Sierra Club will suggest additional candidates for Unique River and Stream Segment designation. 
 
Please submit your recommended stream segments as soon as possible. We will begin that analysis in 
mid-February, and would like to have all  the candidate streams identified.  We will begin with the TPWD 
list of ecologically significant streams published in 2002. 
 
7) On page 3-42, Table 3-10, Major Recreational Water Rights in Region H, are the recreational water 
rights listed for watering golf courses?  The table should make clear how the water right is used. 
 
Golf course irrigation is considered an irrigation water right.  Recreational water rights generally apply to 
amenity lakes, but can include fishing lakes, man-made wetlands for waterfowl hunting, and in-stream 
flows for boating. 
 
8) On page 3-43, 3.3.8 Recreational Uses, why was such an old almanac (1998-1999, 6-7 years old) used 
for this analysis? 
 
As you read in the text, this was one of many references cited.  The most recent data was obtained from 
the website of Texas Parks and Wildlife Department website.   
 
9) On page 3-44, 3.4 Total Water Supply, there will be 200,000 acre-feet/year less water in 2060 than we 
have now.  However, population will be much greater (about double) and the carrying capacity will be 
exceeded more than it is today. 
 
The primary reason that water supply is reduced in 2060 is due to rules enacted by the Subsidence 
Districts to reduce groundwater pumpage and resulting subsidence.   
 
10) On page 3-48, Brazoria County, Chapter 3 states that “The communities of Clute, Lake Jackson, 
Oyster Creek, and Richwood were shown to experience shortages immediately in the 2000 period.”  Have 
these shortages occurred?  What is the status of these areas today? 
 
We do not have any data to support that these shortages actually occurred.  Some groundwater aquifers 
may be over-pumped in some years without a noticeable impact on water levels.  Subsequent discussions 
with Brazosport Water Authority (BWA), the water provider for the entities referenced in your comment 
above, indicate that these entities pump groundwater in excess of the groundwater supplies currently 
allocated to these entities in the regional plan.  Therefore, these reported shortages for year 2000 were 
likely met through groundwater pumping.  This section will be reworded to make this clearer. 
 
11) On page 3-48, Brazoria County, Chapter 3 states that “Livestock demands that were not met by this 
groundwater supply were assumed to be provided by local water supplies.”  What do local water supplies 
consist of for each county in Region H?  Are shallow groundwater aquifers a part of “local supply”?  
How will shallow groundwater aquifer volumes and quality be protected by the Region H Water Plan? 
 
Local livestock supplies within the region are predominantly stock ponds.  Under the TCEQ rules, a 
landowner may impound up to 200 acre-feet of water without a water right.  There are numerous such 
ponds throughout this region. 
 
12) On page 3-48, Chambers County, did Chambers County “experience groundwater shortages 
immediately in the 2000 planning period”?       
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We do not have any data to support that these shortages actually occurred.  Some groundwater aquifers 
may be over-pumped in some years without a noticeable impact on water levels.  Therefore, the shortages 
indicted for the year 2000 could have actually been met through groundwater pumping.  In addition, 
Chambers County does not rely exclusively on groundwater to meet demands and the available surface 
water supplies are not fully allocated in the County.  A portion of the surface water supplies in Chambers 
County are considered interruptible supplies.  While these interruptible supplies cannot be used by the 
regional planning group to meet projected shortages, it is possible that these supplies were used in the 
year 2000 to meet demands in Chambers County.  This section will be reworded to make this clearer. 
 
13) On page 3-49, Galveston and Harris Counties, since urbanization is reducing the amount of land 
designated as agriculture or fragmenting what is left of agricultural land why will irrigation “not be able 
to entirely meet demands in this basin with groundwater alone”? 
 
Many of these irrigators rely on surface water to meet their demands, and may not have groundwater well 
capacity in place as an alternative.   
 
14) On page 3-49, Fort Bend County, why was it assumed “that all groundwater demands to irrigators 
could be met by exceeding the aquifer supply”?  This is not what will be allowed by the subsidence 
district and other water regulatory entities. 
 
The available supply in Fort Bend County is not necessarily the available yield of the aquifer, but instead 
represents the regulated supply based on current subsidence district rules and required groundwater 
reductions.  The subsidence district rules require that all well permittees reduce groundwater pumpage in 
Fort Bend County with the exception of agricultural wells and some small private domestic wells such as 
those utilized by the residences of the Village of Pleak.  Therefore, it was assumed that these groundwater 
users would not be required to reduce groundwater pumpage over the planning period and could continue 
to meet their projected demands using groundwater supplies.  A sentence clarifying available versus 
regulated will be added to Section 3.4.1 – Fort Bend County in the report. 
 
15) On page 3-51, Data Collection, Chapter 3 states that “The remaining water supplies that were 
entered in Table 3G-1 are other permit amounts or assumed local supplies.”  What are these “assumed 
local supplies”?  Do these include shallow groundwater aquifers?  How will shallow groundwater 
aquifer volumes and quality be protected by the Region H Water Plan? 
 
Local supplies within the region are predominantly stock ponds.  Under the TCEQ rules, a landowner 
may impound up to 200 acre-feet of water without a water right.  There are numerous such ponds 
throughout this region. 
 
16) On page 3-52, Supply Allocation, Chapter 3 states that “it was assumed that local supplies could only 
be used to meet remaining shortages after groundwater and surface water allocation only for the 2000 
planning period.  This year 2000 local supply quantity was then assumed to be available through the year 
2060.” What are these “assumed local supplies”?  Do these include shallow groundwater aquifers?  
How will shallow groundwater aquifer volumes and quality be protected by the Region H Water Plan? 
 
Local supplies within the region are predominantly stock ponds.  Under the TCEQ rules, a landowner 
may impound up to 200 acre-feet of water without a water right.  There are numerous such ponds 
throughout this region. 
 
17) On page 3-56, County-Other in Harris County, Chapter 3 states that “Unfortunately, it was not 
possible to obtain information concerning Pasadena’s current water contracts.”  Why?  Will information 
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concerning Pasadena’s current water contracts be obtained and included in the draft Region H Water 
Plan? 
 
Multiple attempts have been made to obtain contract information from the City of Pasadena.  Contract 
information was not obtained; therefore, it was assumed that the 2001 RWP customers were most likely 
still contract customers of the City of Pasadena.  The sentence, “Unfortunately, it was not possible to 
obtain information concerning Pasadena’s current water contracts”, will be removed from Section 3.4.1 
and will be replaced with “Contract information was not available from the City of Pasadena and 
therefore information used in the 2001 Region H Regional Water Plan was used for this current plan”.   
 
18) In Appendix 3D, Previously Studied Potential Reservoir Sites, the Sierra Club is not in favor of the 
Bedias, Humble, Cleveland, Lower Lake Creek, Tennessee Colony, Harmons, Spring Creek Lake, and 
Upper Lake Creek water projects. 
 
Your opposition is noted. This table is solely a list of previously studied projects, intended as a reference 
guide.  
 
19) In Appendix 3D, Previously Studied Potential Reservoir Sites, for the Bedias, Cleveland, Lower Lake 
Creek, Millican/Panther Creek, Tehuacana, and Tennessee Colony water projects “endangered species 
have been identified” at the sites.  What endangered species were identified at each site? 
 
Endangered species data, where available from previous studies, will be included in the reservoirs 
technical memorandum in chapter 4.  Because this is intended only as a summary reference table, no 
additional site studies were performed for this report.  
 
20) In Appendix 3D, Previously Studied Potential Reservoir Sites, for the Smaller Reservoir Sites, the 
table does not show what natural resources may be impacted by the proposed projects.  This should be 
done. 
 
When data was not available in the referenced report, the table entry was left blank. Because this is 
intended only as a summary reference table, no additional site studies were performed for this report. 
 
21) In Appendix 3D, Previously Studied Potential Reservoir Sites, Spring Creek Lake, there is no 
information given in the comments column about the project.  This column should be filled in. 
 
When data was not available in the referenced report, the table entry was left blank. Because this is 
intended only as a summary reference table, no additional site studies were performed for this report. 
 
22) In Appendix 3D, Previously Studied Potential Reservoir Sites, the Original Cost at Dam Million $ 
column should be updated with current prices so the public understands what the estimated costs will be.  
The costs that are provided look very low in relation to the actual price of each project. 
 
The costs in this table are labeled with the date of the estimate.  Again, this is only intended as a summary 
reference table.  Projects considered as management strategies will be addressed in Chapter 4 through 
more detailed technical memoranda. That section of the report updates the cost estimates to reflect Second 
Quarter 2002 values (which is the standard cost index for all 2006 Regional Water Plans).   
 
23) In Appendix 3F, Region H Recreational Use Information, this table is confusing.  The list of Special 
Features is incomplete.  For instance, the East and West Forks of the San Jacinto River should have Sam 
Houston National Forest and bottomland hardwoods under Special Features.  Spring And Cypress 
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Creeks should have parks and bottomland hardwoods listed.  Peach Creek should have bottomland 
hardwoods listed.  Greens Bayou, from Highway 90 to I-10, should have bottomland hardwoods listed.  
Armand Bayou Tidal, should have the Armand Bayou Nature Center listed.  East Bay should have 
Anahuac National Wildlife Refuge listed.  Clear Lake should have boat recreation listed.  Big Thicket 
National Preserve has no Special Features listed for it.  Lake Charlotte should have a cypress swamp 
listed.  Old River Lake and Lost Lake should have the protected Corps of Engineers Wallisville area 
listed.  Sam Houston National Forest should have no hares listed and should have listed the endangered 
Red-cockaded Woodpecker.  Davy Crockett National Forest has no Special Features listed but should.  
Stephan F. Austin State Park should have the Brazos River listed.  Lake Houston should have Lake 
Houston State Park and Duessen and Eisenhower parks listed.  W.G. Jones State Forest should have 
endangered Red-cockaded Woodpeckers listed.  Alabama Creek Wildlife Management Area should have 
Red-cockaded Woopeckers listed and no hares.  Huntsville State Park should have bottomland 
hardwoods listed.  This table needs to be redone. 
 
These tables attempt to summarize voluminous reports as a quick reference.  Your notes and additions 
will be added to the table.  We will improve the titles and headers to make the data more understandable, 
but the reader will still be required to read the referenced reports if detailed information is desired. 
 
We appreciate your interest and comments.  
 
 
Sincerely, 
 
 
 
Andrew A. Sterbenz, P.E. 
Project Manager 
 
 
cc: Mike Reedy, TCB 
      Region H RWPG Committee     
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April 19, 2005 
 
 
 
 
Mr. Brandt Mannchen 
Chair, Forestry Subcommittee 
Houston Sierra Club 
5431 Carew 
Houston, TX  77096 
 
Subject: Response to Comments on Draft Chapters 5 of the 2006 Region H Regional Water Plan 

and other document received at the March 1, 2005 RHWPG Meeting.  
  
Dear Mr. Mannchen: 
 
The Region H Regional Water Planning Group Consultant Team appreciates your comments and input to 
draft Chapter 5 of the Region H Water Plan, Impacts of Water Management Strategies on Key Parameters 
of Water Quality and Impacts of Moving Water from Rural and Agricultural Areas, and other documents 
that received at the March 1, 2005 Region H Water Planning Group (RHWPG) meeting for the 2006 
Regional Water Plan.  The following letter provides responses to the comments you provided in your 
letter dated March 28, 2005. 
 
We would like to make one distinction at the beginning of this response.  Your letter addresses both the 
draft report chapters and the presentation materials used at the meeting.  While you are welcome to 
comment on both, please understand that some of the presentation materials were intended to guide the 
Planning Group discussion, and do not reflect the decisions made at the meeting.  For example, you 
address the East Texas Transfer Water Management Strategy as if it were included in the Region H plan.  
It appears on the slides as a discussion topic, but was not recommended as a management strategy, nor 
was it selected to appear as a viable alternative in the report. 
 
Response to Comments on Chapter 5  
 
1) There was not page 5-1 in the handout that the HSC received. 
 
Comment Noted and Page Numbering will be corrected. 
 
2) On page 5-2, 5.1 Scope of Work, it is not the HSC's view, and it certainly does not fit the definition in 
the dictionary of "consensus" (The Random House Dictionary of the English Language, College Edition, 
"harmony") that this planning effort is "consensus-based". 
 
It appears to the HSC that environmental organizations are not in "general agreement" with the water 
management strategies and their alternatives that have been approved to date by the RHWPG. 
 
It appears that there has been a lack of environmental analysis that has been conducted on the water 
management strategies and their alternatives. 
 
It appears that the mechanism for public input does not allow sufficient time for review and comment on 
documents handed out at the RHWPG public meeting before the decisions are made on those documents.  
At the March 1, 2005 public meeting approximately 235 pages of material was handed out which the 
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public had to read, digest, and comment on within 5 minutes after the meeting began.  This is not possible 
or fair. 
 
Comment Noted – According to the New College Edition, The American Heritage Dictionary of the 
English Language, the definition of “consensus” is “collective opinion” or “general agreement”.  The 
regional water planning group is composed of members to represent interests in regional water planning.  
The group is not always in complete agreement, but planning guidelines dictate that a majority of the vote 
is needed to collectively agree.   

Chapters distributed at a Region H meeting remain open for comments for two successive meetings.  This 
is discussed on the report timeline at the beginning of each meeting. 

 
3) On pages 5-2, 5.2 Impacts of Water Management Strategies of Key Parameters of Water Quality, the 
phrases "non-conservative substances" and "conservative substances" are used.  What do these phrases 
mean?  The general public will not know what these phrases mean.  The RHWP should use terms that the 
public can easily understand. 
 
Comment Noted – Clarification as to the definition of conservative and non-conservative substances will 
be added to this section. Conservative substances are those that do not undergo rapid degradation or do 
not change in water as the substance flows downstream (e.g., metals).  Non-conservative substances are 
those that do undergo rapid degradation or change as the substance moves downstream (e.g., some 
organic substances).  

 
4) On page 5-3, 5.2 Impacts of Water Management Strategies of Key Parameters of Water Quality, 
Chapter 5 states "This 2006 Region H Plan recommends a saltwater barrier be added above the Brazos 
estuary to protect water quality in that reach of the Brazos River as well".  The water quality that will be 
protected will be "freshwater" from additional salt levels.  There is no discussion about whether the 
saltwater migration up the river has been assisted or exacerbated by human activities and if so how much 
has been caused by human activities (for example freshwater inflow reductions and river channel 
widening and deepening).  Since the Brazos River estuary is within the river itself the impacts on the 
reduction of this estuary by reducing the linear length of saltwater is an important question for the 
RHWPG to consider. 
 
Comment Noted – No Changes recommended to the text.  The technical memorandum cites the 2004 
TWDB study on the impacts of the Allens Creek Reservoir on downstream water rights.  That report 
shows the increase in the salt wedge migration due to full use of water rights, under both normal and 
drought conditions.  That report underscored the need for a physical barrier. 

 
5) On page 5-3, 5.2 Impacts of Water Management Strategies of Key Parameters of Water Quality, 
Chapter 5 states "The Brazos River alluvium has the greatest communication with surface supplied".  To 
make this thought more understandable to the public restate to say that river water recharges the aquifer 
recharge zone. 
 
Comment noted – Text will be revised to state “The Brazos River alluvium is directly recharged from the 
base flow in the Brazos River.”  

 
6) On page 5-4, 5.2 Impacts of Water Management Strategies of Key Parameters of Water Quality, 
Chapter 5 states "the thickness of the near-surface clay soils located over much of the Region provide an 
effective barrier to deeper aquifer contamination due to normal infiltration".  Is this statement accurate 
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for the recharge areas for the Evangeline and Chicot Aquifers in the Sam Houston National Forest area?  
There is a preponderance of more sandy and or silty soils in Sam Houston National Forest.  Since this 
area is a part of the major recharge area for these two aquifers the HSC has a concern that the 
mentioned "near-surface clay soils" are not adequately located in all such areas.  
 
Comment noted – The text does not specify that “all” of Region H has near-surface clay soils.          
 
7) On page 5-6, 5.2 Impacts of Water Management Strategies of Key Parameters of Water Quality, 
regarding the new contracts from existing supplies, including the Houston to GCWA transfer contractual 
transfers and the TRA, there should be discuss about how much return flows via wastewater treatment 
facility will provide "some mitigation" for "in-stream dilution". 
 
Comment Noted – A sentence will be added stating that typical municipal use return flows are 60 percent 
of the total quantity diverted for use.  Use of transferred supply will increase the total return flow to the 
San Jacinto and San Jacinto-Brazos basins.  It is this increased flow which will dilute non-point source 
(run-off) contaminants.   

 
8) On page 5-6, 5.2 Impacts of Water Management Strategies of Key Parameters of Water Quality, 
regarding the Luce Bayou Interbasin Transfer, Chapter 5 states "Additionally, the transfer will 
potentially reduce flow in the Trinity River below Dayton".  How much will the flow be reduced?  What 
environmental impacts will this have?  This should be discussed. 
 
The flow in the river will be reduced by the transfer amount, minus releases made from storage to supply 
the diversion.  Currently, the Lake Livingston water rights are not fully utilized, and the unused supply 
remains in the river.  This transfer will reduce inflows to Trinity Bay, as discussed in Chapters 4 and 7.  
However, the Wallisville Saltwater Barrier will prevent severe water quality changes due to brackish 
influence in the lower basin.  A sentence clarifying this will be added into Chapter 5. 

 
9) On page 5-6, 5.2 Impacts of Water Management Strategies of Key Parameters of Water Quality, 
regarding the Wastewater Reuse by Houston, by NRCRWA, and by Ship-Channel Industry, Chapter 5 
states "In the case of industrial reuse, the reverse-osmosis discharge water would be injected into the 
bottom of the Houston Channel, into an already brackish zone".  Where is this brackish zone?  How deep 
is it?  Will there be any leakage back into the Houston Ship Channel?  This issue needs to be discussed. 
 
The Houston Ship Channel is dredged to a depth of 45-feet, which is five times the depth of Galveston 
Bay.  Water within the channel is stratified, with fresh water flowing to the bay at the top and seawater 
returning on the tides at the bottom.  A mixing zone exists at mid-depth, the location fluctuating due to 
tides and outflow volumes.  Discharging the brine from the reverse osmosis process into the seawater 
layer below the mixing zone reduces impacts on the upper layer.  The brine would form a mixing layer at 
the bottom of the channel, blending with the seawater layer.   
 
10) On page 5-7, 5.3 Evaluation of Third-Party Impacts of Reduced Levels in Water Supply Reservoirs, 
Chapter 5 states "Other water bodies similarly provide economic opportunities in recreation support 
activities.  The report does not state that economic recreational activities can also degrade water quality. 
 
That is correct; the report does not state that.  The Region H RWPG is not aware of a particular study 
relating recreational activities to water quality degradation for water supply reservoirs in the Region H 
planning area. 
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11) On page 5-7, 5.3 Evaluation of Third-Party Impacts of Reduced Levels in Water Supply Reservoirs, 
Table 5-1:  Recreational Activities Associated with Water in Region H, under Major Sensitivity to Supply 
column, aesthetics should be added to the activities of Boating, Swimming, and Hunting.  Instream flow 
should be added to Parks, Hunting, and Swimming. 
 
The table will be updated to reflect your suggestions. 
 
12) On page 5-8, 5.3 Evaluation of Third-Party Impacts of Reduced Levels in Water Supply Reservoirs, 
Chapter 5 states "The future sedimentation condition benefits downstream projects, because upper basin 
projects have less capacity to store available flows".  Will this condition remain the same throughout the 
entire 2060 period?  How will Lakes Houston and Livingston be affected by sedimentation storage and 
capacity reduction?  This issue should be discussed. 
 
Sedimentation is the gradual process of suspended solids (usually soil particles) collecting at the bottom 
of reservoirs over a period of years.  This occurs because reservoirs reduce the velocity of water passing 
through them, and a high velocity is required to hold these soils in suspension.  Without the reservoir, the 
soils would be carried downstream and deposited in a coastal river delta.  In the model, the reservoir 
storage volume is reduced based on estimated sedimentation over time.  The reservoir storage will 
continue to decline over time unless a removal program is initiated.  This is briefly discussed in Chapter 
3.3, but an expanded discussion will be added in that section. 
 
13) On page 5-9, Table 5-2:  Lake Level Percentile Tables, the information is not meaningful to the 
public because it is not in a form that can be adequately understood.  For instance, in addition to the 
information provided it would provide a better and more visually understandable picture if the percent 
acreage when full and at various degrees of emptiness is given (maximum, 90th, 75th, median, 25th, 10th, 
and minimum) or how many acre-feet exist at these various levels of emptiness so that the public can 
compare the differences in more understandable measures. 
 
Detailed graphs and tables are provided in Appendix 5B of the chapter, but the text in Chapter 5 will be 
expanded to better explain the water level – surface area – storage volume relationship for the three lakes. 
 
14) Appendix 5A, there appears to be little water quality sampling on the upper watershed of the San 
Jacinto River.  The HSC encourages the RHWPG to urge the TCEQ and TWDB to fund and or commit to 
additional sampling.  It is very important that the quality of water from the springheads and other sources 
of beginning of the San Jacinto River is determined on a continuous basis.  This will ensure that if water 
quality deteriorates that an early warning system is in place to determine this and correct it as soon as 
possible. 
 
Comment noted – No action will be taken to modify text. 
 
Comments on Legislative Issues 
 
1) On page 8, Environmental Category - Highly Ranked Items, the importance that sustainable growth, 
including impacts of growth, elicits directly connects to the concerns that the HSC has for population and 
development growth that we have brought before this RHWPG.  These issues need to be addressed and if 
the RHWPG is not the right forum then it needs to take the responsibility to refer these concerns to the 
right forum so that they can be addressed. 
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Comment noted – The HSC’s comment letters will be included in Chapter 10 of the final report.  
However, the HSC is encouraged to submit their questions about the population projections directly to the 
TWDB and the Texas Legislature.  
 
Comments on Consultants Report, March 1, 2005 
 
1) On page 5, Impacts on Water Quality, the HSC is hard pressed to believe that the water management 
strategies have "No major water quality impacts identified".  Certainly the increase in water availability 
will fuel both population and development growth which will increase both the number and or size of 
sewage treatment plants and will increase non-point source water pollution run-off from paved areas and 
other sources.  There currently is no good assessment for how well non-point source water pollution 
plans are being implemented and will continue to be implemented in the future.  Since there are too few 
investigators already to cover current sewage treatment plants for water quality monitoring it must be 
assumed that a similar situation will occur for non-point source water pollution and the plans 
implemented for its reduction.  If few are monitoring, auditing, and checking compliance how good will 
compliance be? 
 
The State and Federal standards for wastewater and storm water discharges have become more stringent 
in recent years, with sampling required at greater frequencies.  While there may be facilities that fail to 
meet their discharge standards, there is nothing inherent in the recommended water management 
strategies that would cause facilities to fail to meet these standards. 
 
2) On page 5, Impacts on Water Quality, the report states that "Water conservation measures may reduce 
minimum instream flows.  What effect will this have on the concentration of water pollutants? 
 
It depends on the type of water conservation measures being performed and the pollutant of interest.  In 
general, water conservation will most-likely reduce instream flows that are composed of wastewater 
discharges, but this should be mitigated by diverting less water from the source stream or reservoir.  If 
conservation is performed year round, then the impact on instream flows during wet years should have a 
beneficial impact by passing more flow by the diversion points, thus reducing the concentration of water 
pollutants.  

 
3) On page 6, Impacts on Water Quality, the report states that "Luce Bayou IBT will potentially improve 
the quality of Lake Houston but decrease flows in the Trinity River below Dayton".  What impacts will 
this have on the Wallisville Area, Lakes Charlotte, Mud, Miller, and Mac, Old and Lost Rivers, the 
bottomland hardwoods, cypress swamps, and floodplain forests, other wetland vegetation, Trinity Bay 
(Will it be made more salty and more vulnerable to oyster predators  (like the oyster drill - Thais) and 
diseases?).  These questions need to be answered or at least addressed in the Region H Water Plan. 
 
As stated in that same paragraph, the Wallisville Saltwater Barrier will protect the lower Trinity River 
from an increase in salinity.  The Trinity Bay will see a reduction in freshwater inflows, but the extent of 
that reduction is dependent upon the Region C strategies, which could reduce or increase flows above 
Lake Livingston, depending upon the amount of reuse recommended..  
 
4) On page 6, Impacts on Water Quality, one of the things that David mentioned is that the latest studies 
show no clear-cut way to get streams into compliance with bacteria standards.  This is of concern since 
many streams are supposed to meet fishable and swimmable standards.  The Region H Water Plan should 
make a recommendation that the TCEQ and or TWDB focus on how to meet the bacteria standards. 
 



 
 
 
 

   6

Kellogg Brown & Root, Inc.
J  O  I  N  T    V  E  N  T  U  R  E

�

Comment noted 
 
5) On pages 6-7, Third Party Impacts of Reduced Lake Levels, this information needs to be put into a 
different form to have meaning for the public.  There are at least two ways to do this.  Give the surface 
area of the lake in acres and then tell what percent of this will be dry during the different elevation levels 
provided.  Or give the number of acres that will be dry for each elevation level provided.  People cannot 
picture in their minds what 199.3 feet means in Lake Conroe or 43.6 feet means for Lake Houston or 131 
feet means for Lake Livingston.  People can understand and picture better percentages and acres.  In 
addition, there is no information about the amount of sedimentation that will occur during the Region H 
Water Plan time period (2060) and what impact this will have on lake levels and water capacity.  This 
information should be added to the RHWP. 
 
Chapter 5 will be updated per your earlier comment on this topic. 
 
6) On page 8, Impacts of Moving Water from Rural/Agriculture Areas, the RHWP should include 
information about the difference in water savings (due to leaks and evaporation) between pipelines and 
open ditches. 
 
This is addressed in the Irrigation Conservation water management strategy technical memorandum, in 
Appendix B to Chapter 4.  The purpose of this portion of Chapter 5 is to discuss the impacts of the plan 
on agriculture, not the impacts of agriculture on water use. 
 
7) On page 11, Brazos Saltwater Barrier Recommendations, the environmental impacts to the Brazos 
River Estuary (including area losses) in all years, with and without the saltwater barrier, should be 
estimated. 
 
See the response to this question in the technical memorandum section, below. 
 
8) On page 12, Embedded Strategies, the RHWP should contain more and better information about the 
possibilities and amounts of water that can be conserved via industrial water conservation. 
 
Comment Noted - The planning group also supports conservation.  The difficulty is in quantifying the 
cost and water savings across the diversity of industries so that it may be applied to the region as a whole 
and entered into the planning database.  Similar to the recommended Industrial Reuse Strategy for ship 
channel industries sponsored by the City of Houston, additional industrial conservation strategies and 
resulting savings will be incorporated in subsequent regional plans as specific entities develop these 
plans. 
 
9) On page 12, Brazos G Strategies, it is not clear what the environmental impacts are due to off-channel 
reservoirs.  This must be clarified in the RHWP.  The HSC supports RHWPG member Bartos when he 
voted against putting the Little River off-channel reservoir in the RHWP because there was no technical 
review memorandum.  The members of the RHWPG should not vote in favor of items that they have no 
information about.  This does not serve the public interest and does not make for informed decisions. 
 
The concerns raised about the Little River Off-Channel Reservoir are addressed in the draft Chapter 4, 
distributed on March 23, 2005.  The RHWPG agreed to table the decision on that project until they had 
reviewed the technical materials. 
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10)(1) On page 18, Alternate Strategies, the HSC does not support the addition of alternative strategies to 
the RHWP.  As stated by the TWDB representative, at present, there is no call for these in the plan and 
that legislative action may be required to allow them to be a formal part of the plan. 
 
Comment Noted – The designation of Alternative Management Strategies in the Region H plan identifies 
those strategies considered feasible but not required in the current plan.  These will not be included in the 
state water plan unless a new rule is implemented recognizing alternative strategies in the regional plans. 

 
10)(2) In particular the HSC is opposed to the East Texas transfer since it will be very expansive and 
have a tremendous impact on the environment of Regions I and H as well as Sam Houston National 
Forest and Big Thicket National Preserve.  We also oppose Bedias since it will have negative impacts on 
Sam Houston National Forest and the West Form of the San Jacinto River bottomland hardwoods.  The 
HSC also does not know what the "alternative Brazos Basin Reservoirs are that are mentioned since they 
are not specifically named on page 18. 
 
Comments Noted 
 
10)(3) The HSC agrees with RHWPG member Bartos that if everything is included in the RHWP then why 
call it a plan.  It is highly enlightening that although only two months ago representatives of both the San 
Jacinto River Authority and the City of Houston both said that they did not want their agencies' names 
linked to the East Texas water transfer strategy that both voted for this "alternative strategy" and both 
said that it was needed. 
 
The East Texas Transfer Management Strategy was not selected by the RHWPG as an alternative 
strategy.  You are basing this comment on the presentation slide, which listed the transfer as a potential 
alternative, and not on the actual alternatives selected by the RHWPG. 

 
10)(4) It is also of concern to the HSC that the RHWPG appears to want to avoid public notice for 
important and significant amendments to the RHWP and that this is predicated on reducing costs.  The 
real effect of implementing this will be a reduction in public participation since fewer people will be 
aware of the opportunity to comment at a RHWPG meeting if there is no public notice and hearing. 
 
The discussion at the meeting was on a proposal by the TWDB to allow the inclusion of alternate 
strategies in Regional Water Plans.  Under that proposal, a Planning Group would fully evaluate all 
potential water management strategies, recommend those that best met the needs of the region, and also 
recommend those alternate strategies that were viable but not required by the region during the planning 
period.  Only supply from recommended strategies would be allocated to water user groups.  If one of the 
recommended strategies later proved unfeasible, the planning group would be allowed to remove a 
recommended strategy and replace it with an alternative.  The notice for such a change would be less than 
for a full plan amendment.  This change would be subject to TWDB review and approval. 
 
This proposal by the TWDB has not been approved by the Legislature, and will not affect the current 
planning rules.  If a rule change is made in the future, alternate strategies will formally be included in 
either the next update to the Regional Water Plan, or in an amendment to this plan. 
 
11) On pages 19-22, Unique Streams, it concerns the HSC that some members of the RHWPG at the 
March meeting questioned why there was a need to designate unique streams including the ones that 
were designated in the 2001 Plan.  The HSC supports unique stream designation including additional 
segments for the 2006 Plan that we have submitted to RHWPG. 
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Comment noted. 
 
Region H Water Management Strategy Analysis Technical Memorandum for Brazos Saltwater 
Barrier 
 
1) On page 1, the memorandum does not discuss how much of the instream Brazos River estuary will be 
affected and what these affects will be. 
 
Page 12 of the technical memorandum points out that the Brazos River estuary is one of the smallest and 
least productive in the state.  An estuary is defined as a mixing region of fresh and sea water.  As you 
know, estuary habitat is dependent upon this brackish mix of salinities, and also upon light reaching the 
bottom of the water column.  The Brazos River is deep (upwards of 30-feet) and carries a heavy sediment 
load, preventing the passage of light and the formation of productive habitat.  A detailed siting study will 
be required to ensure a saltwater barrier does not isolate estuary habitat from the seawater influence. 
 
2) On page 4, the memorandum does not discuss how much of the saltwater migration upstream is due to 
human impacts like the reduction in freshwater flow and the deepening of the Brazos River and its 
tributaries for navigation. 
 
The current migration is due to a mix of rainfall conditions and upstream diversions.  The Brazos has not 
been modified for navigation above Freeport, and the most significant modification was the construction 
of the Intracoastal Waterway near the mouth of the channel.  The report discussed on page 5 addresses the 
anticipated decrease in streamflows due to full use of existing water rights.   
 
3) On page 7, although 500 ppm is the desired limit for salinity this memorandum should also make an 
assessment on a salinity level of 750 ppm and 1,000 ppm which are also acceptable salinity levels so 
there is a range of alternatives for the saltwater barrier. 
 
500 ppm was used as an average condition planning target, so that seasonal fluctuations would not exceed 
1,000 ppm.  Calculated estimates of peak salinities at the Harris intake exceeded 26,000 ppm in this 
study, so the distinction between 500 ppm and 1,000 ppm is not significant.  
 
4) On page 13, Table 2, the memorandum does not provide the maintenance costs for the saltwater 
barrier.  These are costs that should be included in this document because they are long-term costs that 
an entity commits to when it agrees to pay for and operate the saltwater barrier.  In addition the positive 
environmental costs of guaranteed water flows for instream and bay and estuary purposes should be 
discussed and estimated.  Then the reader could decide whether the alternative that was not considered 
"The option of releasing stored water from the upper Brazos" (page 14) is in fact a reasonably 
alternative. 
 
Table 2 reflects capital costs, and is correct.  Table 3, Net Present Value, should reflect the capital plus 
the O&M costs, and will be updated.  The overall assessment that using the Harris Reservoir diversion 
point is the least costly remains unchanged.   
 
Within the planning period, all identified Brazos River supplies are fully utilized.  Therefore, any releases 
made to reduce the affects of the salt wedge would require an additional water supply project (such as a 
reservoir) to meet this demand.  The cost of that supply would exceed the current BRA system rate used 
in this analysis. 
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Region H Water Management Strategy Analysis Technical memorandum for East Texas Water 
Transfer  
 
All comments below regarding the East Texas Transfer of water to Region H have been noted.  The East 
Texas Water Transfer Strategy is not recommended as a primary or alternate strategy for the 2006 Region 
H Regional Water Plan.  Therefore, a detailed response to the comments provided below are not provided. 

 
1) On page 1, the total cost that is reported as more than one-half billion dollars is probably an 
underestimate because environmental costs, maintenance costs, and the typical rise in construction costs 
for large projects have not been factored in.  For example, the expansion of the Katy Freeway in the 
Houston Area doubled when the actual work started. 
 
2) On page 1, the suggestion that we need 486,500 acre-feet of water from this project by 2060 has been 
documented and firmly contradicted by the consultant's work which shows that other water strategies that 
have been approved by the RHWPG are more cost effective and will provide the water Region H needs 
through 2060.  The East Texas Water Transfer water strategy is an unneeded strategy and scored among 
the poorest on the matrix that the consultants created and completed.  This is an unneeded and 
unnecessary project that the HSC opposes. 
 
3) On page 2, the memorandum states, "With East Texas water supplies to replenish the lower Trinity 
water, additional withdrawals of Trinity water can be made from Lake Livingston."  What additional 
impacts will occur to recreation due to these additional withdrawals? 
 
4) On page 2, the memorandum states, "An integral part of this strategy is a pipeline from Lake 
Livingston discharging into the West Fork of the San Jacinto River ... This segment ultimately flows into 
Lake Conroe and then diverted to meet demands throughout the San Jacinto River basin".  This proposal 
will have impacts on Sam Houston National Forest, bottomland hardwood forested wetlands that exist on 
the West Fork of the San Jacinto River, and recreation including canoeing on the West Fork of the San 
Jacinto River. 
 
5) On page 2, the memorandum states, "Ultimately, as much as 486,000 acre-feet per year of East Texas 
water will be required to meet shortages.  Sufficient supplies of water exist in the Sabine and niches River 
watersheds to satisfy all of these demands".  This assumes all other water strategies will not work.  But 
the consultants have documented that the East Texas water transfer water strategy is one of the worst 
scoring strategies. 
 
6) On page 2, the memorandum states, "Facilities were sized to account for anal losses (assumed to be 85 
acre-feet per year per canal mile) plus 20% for seasonal variations".  What do these canal losses total to 
for a typical year?  What is the total length of the pipelines and or canals?  The public should be told so it 
understands how much water will be lost. 
 
7) On page 3, the maintenance costs are not mentioned.  What will the maintenance costs be? 
 
8) On page 3, the impacts that the proposal will have on Big Thicket National Preserve, both direct and 
indirect, as well as cumulative are not discussed and must be to give the RHWPG and the public 
information about this significant environmental cost. 
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9) On page 3, the memorandum states, "Additionally, this cost includes no estimate for upgrades to 
existing conveyances required that would deliver Sabine or Neches River water from the Trinity and San 
Jacinto Rivers to customers".  The full costs of the East Texas water transfer strategy have not been 
computed and should be so the RHWPG and the public can review and comment on these. 
 
10) On page 4, Issues and Considerations, there is no discussion that Region I and Region H have made 
no decision with regard to the water that the East Texas water transfer strategy will use.  Fish and 
wildlife impacts are also an issue that needs to be considered and evaluated and the costs provided to the 
RHWPG and the public for review and comment. 
 
11) On page 6, the monthly inflow target percent compliance for maximum C, Minimum Qsal, and 
Minimum Q are low (29% to 66%) and not encouraging. 
 
12) On page 6, the memorandum states, "Rectification of some segment of the river (West Fork of the San 
Jacinto River) may be required".  The HSC is opposed to any rectification (channelization) of the West 
Fork, whether in SHNF or not, and the additional impacts that will occur due to this water transfer. 
 
13) On page 6, the memorandum states, "Increased use of stored water from lake Livingston may result in 
periodic or prolonged low lake levels, which may adversely impact property values and recreational 
revenues in Walker, Trinity, San Jacinto and Polk Counties".  The estimated costs of these impacts should 
be provided for RHWPG and public to review and comment. 
 
Region H Water Management Strategy Analysis Technical Memorandum for Allens Creek 
Reservoir 
 
1) On page 2, the memorandum states, "Delivery to downstream customers using the bed and banks of the 
Brazos River would require a subsequent permit".  The environmental impacts of such a strategy should 
be clearly documented so that the RHWPG and public can review and comment. 
 
The use of a bed and banks permit to convey Allens Creek Reservoir water downstream to a user would 
increase instream flows during low flow periods.  The alternative to this is the construction of a pipeline 
from the reservoir to the end-user. 

 
2) On page 2, Alligator Hole is mentioned as an important wetlands.  What impact will the Allens Creek 
Dam project have on this wetlands?  The RHWPG and the public needs this information so that they can 
review and comment. 
 
On page 2, it states that the dam alignment was reconfigured to exclude Alligator Hole from the project 
area. 
 
Region H Water Management Strategy Analysis Technical Memorandum for Municipal Water 
Conservation 
 
1) The HSC supports municipal water conservation and maximum implementation of this water strategy. 
 
Comment Noted 
 
2) On page 6, Results, the HSC supports a stronger and more stringent water conservation program for 
WUGs with populations with less than 3,301 and between 3,300 and 10,001. 



 
 
 
 

   11

Kellogg Brown & Root, Inc.
J  O  I  N  T    V  E  N  T  U  R  E

�

 
See previous response to comments received in a letter dated December 14, 2004. 
 
The intent of the technical memorandum was not to limit recommended conservation strategies, such as 
water conservation pricing, for the region.  The Region H Water Planning Group recommends that all of 
the BMPs included in the TWDB water conservation task force report be included as potentially feasible 
BMPs in this strategy.  This recommendation is more clearly defined in the revised strategy. 
 
Three different groups of municipal WUGs, based on size, were established for estimating potential water 
savings and costs for the region.  Various levels of intensity for water conservation programs are 
anticipated depending on the size and related resources available for each WUG to implement a 
conservation program.  It is expected that larger entities, with generally greater resources and larger 
demands, will have more resources and more incentive to develop more comprehensive conservation 
programs than will be available to smaller entities.  The three groups of WUG sizes were established to 
address this assumption. 
 
Thank you for your comments. 
 
Sincerely, 
 
 
 
 
Michael V. Reedy, P.E. 
Project Director 
 
Attachments: Sierra Club Letter Dated March 28, 2005 
 
c: Brandt Mannchen 
 David Parkhill 
 Michael Reedy 
 Jason Nelson 
 Andrew Sterbenz 
 Region H Committee  
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April 26, 2005 
 
 
 
Mr. Brandt Mannchen 
Chair, Forestry Subcommittee 
Houston Sierra Club 
5431 Carew St. 
Houston, TX  77096 
 
Subject: Response to Comments on Draft Chapters 4 and 7 of the 2006 Region H Regional Water 

Plan and other documents received at the April 6, 2005 RHWPG Meeting.  
  
Dear Mr. Mannchen: 
 
The Region H Regional Water Planning Group Consultant Team appreciates your comments and input to 
draft Chapters 4 of the Region H Water Plan - Identification, Evaluation and Selection of Water 
Management Strategies Based on Needs, Chapter 7 - Long-term Protection of the State’s Water 
Resources, Agricultural Resources and Natural Resources, and other documents distributed at the April 6, 
2005 Region H Water Planning Group (RHWPG) meeting.  The following letter provides responses to the 
comments you provided in your letter dated April 19, 2005. 
 
We would again like to make a distinction between the draft report chapters and the presentation materials 
addressed in your letter.  While you are welcome to comment on both, please understand that some of the 
presentation materials were intended to guide the Planning Group discussion, and do not reflect the 
decisions made at the meeting.  Additionally, the Consultant Team would like to point out that you only 
need to state your opposition to a given project (such as Bedias Reservoir) once in your letter.   
 
Response to Comments on Chapter 4  
 
1) Page 4-1, requesting an analysis of the socioeconomic impacts of meeting water needs. 
 
The RHWPG is neither mandated nor funded to conduct the analysis you propose.  Only the impacts of 
not meeting needs must be considered under the Regional Water Planning Guidelines. 
 
2) Page 4-4, expressing Houston Sierra Club (HSC) opposition to interbasin transfers from the Neches 
and Sabine River Basins. 
 
Comment Noted. 
 
3) Page 4-5 and 4-5, expressing HSC opposition to the Bedias Reservoir, Bedias Transfer, Little River 
Reservoir and Sabine to Region H Transfer strategies.   
 
Comment Noted. 
 
4) Page 4-5, expressing HSC opinion that the evaluation of environmental impacts was not detailed. 
 
The analysis of water management strategies prepared for the Regional Water Plan predominantly 
consistent of computer modeling (of flows) and the compilation of information from existing studies.  
The scope and budget allocated by the Texas Water Development Board to the RHWPG did not allow for 
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site-specific environmental studies at the level of detail you are suggesting.  Please recognize that the 
regional water planning process does not grant implementation permits. Sponsors must still obtain all 
required water rights and environmental permits for the strategies recommended in the plan.  The 
anticipated environmental studies for these strategies are noted in the technical memoranda.  As these 
studies are completed, those results will be reviewed and will be reflected in later updates to the regional 
plan as appropriate.  The regional water planning group may decide, for any reason, to replace or modify 
that strategy in the next update to the plan.  For example, in the 2001 Region H Plan, Allens Creek 
Reservoir was recommended as a strategy.  During the water rights permitting process, Alligator Hole 
was identified as a wetland area on the project site that required protection.  Subsequently, the project 
configuration was adjusted by the project developers to protect the wetland, and the new configuration of 
the project is now reflected in the draft 2006 plan. 
 
5) Page 4-6, asking if “Brazos G Water Planning Group” is the correct name. 
 
Region G adopted the name “Brazos G Water Planning Group” during the initial round of regional water 
planning, and should be referred to that way.  Similarly, Region I adopted the name “East Texas Water 
Planning Group”. 
 
6) Page 4-7, advocating drought management as a water management strategy. 
 
As stated in your comment, drought management conserves water.  Drought management plans typically 
force conservation over a limited period of time.  However, the drought of record that this plan must 
address lasted approximately five years.  To achieve a sustained reduction in demand, water conservation 
strategies must be implemented, so that water users do not perceive the required changes as being 
temporary.  Some of these water conservation strategies (particularly for agriculture) require capital 
construction or physical modifications to water conveyance facilities, and cannot be implemented on short 
notice. 
 
7) Page 4-8, asking about the size and effectiveness of municipal water conservation measures. 
 
This management strategy has been tailored for small, medium and large water user groups (WUG), as 
discussed in the technical memorandum in Appendix 4B.  While the projected demand reductions are 
based on a most-likely list of best management practices, the results will vary depending upon how each 
WUG implements their program. 
 
8) Page 4-10, expressing that projects which impact wildlife habitat and instream flows are also 
detrimental to the human environment. 
 
Comment Noted. 
 
9) Page 4-13, expressing HSC opposition to the Bedias Reservoir, Bedias Transfer, and the Little River 
Reservoir. 
 
Comment Noted. 
 
10) Page 4-14, again expressing HSC opposition to the Bedias Reservoir and Bedias Transfer. 
 
Comment Noted. 
 
11) Page 4-14, the HSC “opposes the mention of Future Water Management Strategies.”  
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The RHWPG appreciates your candor.  Under the current planning rules, water management strategies 
considered during the planning process are ultimately recommended or not recommended as part of the 
regional water plan.  The discussion of Alternative and Future Strategies in the text identifies those 
strategies that were not recommended, but may merit reconsideration in future planning cycles where 
even greater water demands must be addressed. 
 
12) Page 4-18, “the HSC is concerned that the freshwater inflow targets (for Galveston Bay) are too.” 
 
This comment is incomplete. 
 
13) Page 4-18, requesting a better explanation of reservoir sedimentation. 
 
A table will be added in Chapter 3.3, surface water sources, showing the original, year 2000 and projected 
year 2060 storage volumes for the reservoirs serving Region H.  Chapter 4 will not be changed. 
 
14) Page 4-21, stating it is not clear in the report what is the most productive inflow for Trinity Bay. 
 
There is no single freshwater inflow amount identified as ideal for Trinity Bay by the resource agencies.  
The amount of inflow, the seasonal distribution of that inflow, and the frequency of flood and drought 
cycles are all identified as affecting productivity of the estuary system.  The resource agencies identified 
various target inflows and seasonal distributions for various goals.  The Galveston Bay Freshwater 
Inflows Group ultimately selected one set of inflow targets and recommended frequencies as a general 
goal for the regional planning process.  These selected inflow targets and frequencies were used as the 
basis of comparison for the modeling scenarios in this plan. 
 
15) Page 4-24, expressing concern about the redirection of inflows from Trinity Bay into the San Jacinto 
River Basin. 
 
Comment Noted. 
 
16) Page 4-27, expressing concern about the full use of water rights and reduced inflows to Galveston 
Bay. 
 
Your comment is noted.  Please understand that the lowest line on the graphs in that section represents no 
wastewater return flows entering the San Jacinto and Trinity basins, to include return flows from the 
upper Trinity Basin.  This scenario requires a significantly greater amount of wastewater reuse than is 
recommended in the Region C and H plans. 
 
17) Tables 4A-3 and 4A-4, expressing HSC opposition to the Bedias Reservoir, Bedias Transfer, and the 
Little River Reservoir. 
 
Comment Noted. 
 
18) In the Irrigation Conservation Technical Memorandum, it is not clear how this conservation will be 
implemented. 
 
This conservation must be undertaken by the individual landowners.  The RHWPG has recommended that 
state programs be increased to provide financial assistance for irrigation conservation. 
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19) The HSC is opposed to the Little River Reservoir (mentioned in the Technical Memorandum). 
 
Comment Noted. 
 
20) The HSC is opposed to Bedias Reservoir (mentioned in the Technical Memorandum). 
 
Comment Noted. 
 
Response to Comments on Chapter 7  
 
1) Page 7-1 to 7-6, the HSC is concerned about reduced instream flows impacting the Trinity River 
National Wildlife Refuge.   
 
The Trinity River National Wildlife Refuge is located on the Trinity River below the City of Liberty. The 
Wallisville Saltwater Barrier maintains water level on that portion of the river, to allow navigation to the 
Port of Dayton and protect certain diversion points from saltwater influence.  The national wildlife refuge 
is therefore protected, albeit indirectly.   
 
2) Page 7-4, the HSC is concerned that the reduced return flows discussed in section 7.1.6 means that 
Galveston Bay will be given a low priority for fulfillment of its needs. 
 
Section 7.1.6 discusses the Brazos River Basin, which does not flow into Galveston Bay.  The specific 
sentence cited in your comment discusses the Freeport Desalination Strategy, which adds new water to 
the basin. 
 
3) The HSC is opposed to Bedias and Little River Reservoirs.  It is concerned about the dewatering of 
bottomlands and is concerned about the discussion of peripheral wetlands in the report. 
 
Your concern about dewatering bottomlands in noted. The sentence you cite about peripheral wetlands 
refers to the Luce Bayou transfer strategy, which will increase flow in that stream.  This will increase the 
portion of the bank area that is seasonally inundated and suitable for wetlands species.  Over time, 
wetlands species should supplant the upland species in these fringe areas. 
 
4) Page 7-7, The HSC is concerned about the transfer of inflows from the Trinity to the San Jacinto basin, 
and is opposed to Bedias Reservoir. 
 
Comment Noted. 
 
5) Page 7C-1, The HSC is opposed to Bedias Reservoir, Little River Reservoir, and the East Texas 
interbasin transfer.  
 
Comment Noted. 
 
6) Appendix 7C, The HSC is opposed to Bedias Reservoir, Little River Reservoir, the East Texas 
interbasin transfer, and the Lake Livingston to SJRA transfer.  
 
Comment Noted. 
 
7) Appendix 7C, The HSC advocates mitigation of 5:1 up to 7:1 for any bottomland hardwood forests 
impacted by the Luce Bayou transfer. 
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Comment Noted. 
 
8) Appendix 7C, The HSC is concerned about the potential increase in upland species in bottomland 
hardwood areas (caused by allocating Lake Conroe supplies to Montgomery County vice Harris County). 
 
Comment Noted. 
 
9) Appendix 7C, The HSC is opposed to rectification of the West Fork of the San Jacinto River (as part of 
a Lake Livingston to SJRA transfer). 
 
Comment noted.  This strategy was not recommended in the 2001 plan, nor was it reconsidered in the 
2006 plan. 
 
10) Appendix 7C, page 25, this document should state that the Trinity River National Wildlife Refuge may 
be dewatered by the transfer of supply to the San Jacinto River Basin. 
 
As discussed earlier, the Trinity River NWR is on a reach that is protected by the Wallisville Saltwater 
Barrier.  Therefore, a minimum water level will be maintained. 
 
Response to Comments on Consultants Report on Legislative Recommendations  
 
1) Page 9, the HSC is opposed to the RHWPG’s support of reduced public participation and visibility of 
the water planning process.   
 
The presentation slide cited and the related discussion during the meeting did not advocate reducing 
public participation and visibility.  It addressed the water rights permitting process and the way to address 
new permit applications within the regional plans.  The RHWPG questions the need to amend regional 
water plans to include new water rights applications as strategies, because the TCEQ permitting process 
already includes public notice, review and comment steps.  The final recommendation from the group to 
the legislature on this topic is still being formed. 
 
2) Page 10, the HSC advocates buying out the 100-year floodplain and not allowing development in 
flood-prone areas. 
 
Comment noted.   
 
Response to Comments on Consultants Report, April 6, 2005 Agenda 
 
1) Page 10. The HSC is opposed to Bedias Reservoir, Little River Reservoir, and the East Texas 
interbasin transfer.  
 
Comment noted.   
 
2) Pages 14-21. The HSC urges the RHWPG to reconsider and approve the streams nominated as Unique 
by the HSC.  
 
Comment noted.   
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May 20, 2005 
 
 
 
Mr. Brandt Mannchen 
Chair, Forestry Subcommittee 
Houston Sierra Club 
5431 Carew St. 
Houston, TX  77096 
 
Subject: Response to Comments on Draft Chapters 8, 9 and the Executive Summary of the 2006 

Region H Regional Water Plan and other documents received at the May 4, 2005 
RHWPG Meeting.  

  
Dear Mr. Mannchen: 
 
The Region H Regional Water Planning Group Consultant Team appreciates your comments and input to 
draft Chapters 8 – Ecologically Unique Stream Segments, Unique reservoir Sites and Legislative 
Recommendations, Chapter 9 – Water Infrastructure Financing, the Executive Summary and other 
documents distributed at the May 4, 2005 Region H Water Planning Group (RHWPG) meeting.  The 
following letter provides responses to the comments you provided in your letter dated May 8, 2005. 
 
Response to Comments on Chapter 8  
 
1) Page 8-4, requesting that data about certain streams be added to Table 8-1, and the recommendation 
of streams of unique ecological value be reconsidered. 
 
The RHWPG appreciates your continued advocacy of streams within the Region, and encourages you, in 
the future, to submit appropriate supporting information with your initial recommendations.  The data 
included in Table 8-1 and used for consideration by the RHWPG, was compiled by the Region H 
consultant team and the Texas Parks and Wildlife Department, and was adequate to address the questions 
of the RHWPG.  The subsequent recommendations by the RHWPG were consistent with the group’s 
previous selections for the earlier list of streams.  No further consideration is believed to be appropriate. 
 
2) Page 8-7, noting that the Lone Star Hiking Trail is designated as a National Recreation Trail. 
 
The report will be updated to reflect this information.   
 
3) Page 8-11, stating that the Houston Sierra Club (HSC) does not support the designation of the Bedias 
Reservoir site as unique for several reasons, including the fact that the plan does not require the addition 
of this reservoir during the 50-year planning period. 
 
Your opposition to this project is noted.  The Regional Water Planning rules allow for the 
recommendation of unique reservoir sites that may be needed beyond the 50-year planning horizon.  The 
fact that it is not a recommended management strategy in the 2006 Regional Water Plan does not 
diminish the site’s suitability or uniqueness.   
 
4) Page 8-16, expressing concern that the recommendation on determining water rights consistency with 
the regional plans may reduce public participation. 
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The recommendation in the report asks the State Agencies to clarify the consistency requirement, so that 
duplicate efforts may be reduced.  The TCEQ Water Rights permitting process requires public notice and 
comment periods, so the public is still allowed to participate in the process.  Because the permitting 
process can take several years to complete, the application could be considered for the next update to the 
regional plan in parallel with the permit review process, and not require a separate plan amendment. 
 
5) Page 8-17, stating that the HSC opposes any change to the amendment process that reduces the public 
notification requirements. 
 
Your opposition to this recommendation is noted.   
 
6) Page 8-17, stating that the HSC opposes any change to the junior water rights provision. 
 
Your opposition to this recommendation is noted.  In your comment, you state “It is only fair that water 
rights holders take their turn and not attempt to reprioritize other water rights holders.”  Water rights are 
prioritized by their date of issue (their seniority).  The junior water rights provision in the Water Code 
was added fairly recently (in 1997).  It makes a water right junior to the other rights in the basin if it is 
amended to permit an interbasin transfer, effectively making the senior water right holder give up his turn 
in the priority ranking.  To be consistent with the position quoted above, the HSC should support the 
recommendation. 
 
7) Page 8-17, the HSC recommends synchronizing the ten-year environmental flows review cycle with the 
five-year regional water planning cycle so that the most current data is used for each plan update. 
 
The RHWPG appreciates this suggestion.   
 
8) Page 8-19, stating that the HSC opposes the establishment of new water supply project financing 
mechanisms. 
 
Your opposition to this recommendation is noted.   
 
9) Page 8-20, stating that the HSC supports implementation of agricultural water conservation. 
 
Your support of this recommendation is noted.   
 
Response to Comments on Chapter 9  
 
1) Stating that the HSC cannot provide full comments because the draft chapter was not complete. 
 
This is understood.  Please note that the recommendations section of this report is being moved into 
Chapter 8 per the guidance received from the TWDB.   
 
2) Page 9-2, stating that the HSC is concerned that the State Participation Program will lead to the 
construction of water projects that are not needed.  Projects will be funded and developed through this 
program may artificially induce growth in human population and development. 
 
The State Participation Program is designed to assist project sponsors to meet current and projected future 
water demands.  For some projects (such as reservoirs or regional water treatment facilities), the most cost 
effective project size may exceed the current demand for the project.  In those instances, the State 
Participation Program allows the State to finance and own the excess capacity, and sell it back to the local 
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sponsor as demands for the supply increase.  The TWDB cannot fund a project that is purely speculative 
in nature.  The HSC disagreement with the demand projections in the Regional Plan has been noted on 
numerous earlier occasions, and will not be further addressed here.   
 
3) Page 9-2, stating that the HSC supports ways to encourage irrigation conservation. 
 
Your support of this recommendation is noted.   
 
4) Page 9-3, urging the RHWPG to recommend to the TWDB and the Texas Legislature that a new 
program be created and fully funded to meet the needs of the unqualified and overlooked communities 
such as Tamina and those discussed in during the May 4 RHWPG meeting. 
 
The Texas Community Development Program already exists to address the water infrastructure needs of 
these communities.  A new recommendation in support of this program has been drafted for RHWPG 
consideration.   
 
5) Page 9-3, stating that the HSC opposes further involvement by the U.S. Army Corps of Engineers in 
water projects within the region. 
 
Your opposition to this recommendation is noted.   
 
6) Page 9-4, stating that the State Revolving Fund programs should allow the acquisition of recharge 
areas. 
 
The Drinking Water State Revolving Fund program includes source water protection as a permitted fund 
use. 
 
Response to Comments on the Executive Summary  
 
1) Page E-3, stating that the HSC does not agree with the population projections used in the plan. 
 
Your opposition is noted.   
 
2) Page E-9, stating that the HSC is concerned about bay and estuary inflows that meet the maximum 
productivity targets for Galveston Bay only 50% of the time. 
 
Your concern is understandable.  Please note that the 50% frequency cited on that page is the 
recommended target frequency adopted by the Galveston Bay Freshwater Inflows Group.  The historic 
frequency of meeting the maximum harvest inflows is 66% of the time, and the projected frequency of 
meeting them under the 2002 State Water Plan is 71% of the time.  The inflow frequencies under the 2006 
Regional Water Plan scenario could not be calculated, because at the time of this report the upper basin 
(Region C) management strategies were not available, but they are expected to be close to the historic 
frequency.  
 
3) Page E-9, stating that the HSC disagrees with the socioeconomic impact analysis summarized in 
section E.5.3. 
 
This section has been rewritten to reflect the 2005 socioeconomic analysis performed by the TWDB, 
which was received on May 5, 2005.  The impacts under this model are smaller than in the 2001 analysis, 
which was quoted in the draft Executive Summary.  Also, the total capital cost of the strategies 
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recommended in the 2006 Regional Water Plan was moved to an earlier section, so the reader would not 
be tempted to directly compare the capital costs with the estimated impacts. 
 
4) Page E-10, stating that the HSC considers the impacts analysis within the draft plan deficient because it 
does not address the impacts of moving most of the Galveston Bay inflows from the Trinity River to the 
San Jacinto River. 
 
The draft plan does not move most of the Galveston Bay inflows from the Trinity Basin to the San Jacinto 
Basin, but it does change the ratio of inflows into the bay.  Under current conditions, 58% of the Bay 
inflows come from the Trinity River, and 34% come from the San Jacinto River (the rest comes from the 
coastal basins).  Under the 2002 State Water Plan, 51% of Bay inflows will come from the Trinity River, 
and 40% will come from the San Jacinto.  The overall inflow volume to the bay is estimated to be about 
the same with the recommended strategies as it is under current conditions (about 9.6 million acre-feet per 
year), with the range of flows remaining within the historic minimum and maximum limits.   
 
Response to Other Comments  
 
The HSC provided comments on the Region H response to comments received from the TWDB on 
Amendment 1 to the 2001 Region H Water Plan. 
 
These comments are noted without response.   
 
Thank you for your comments. 
 
Sincerely, 
 
 
 
 
Andrew A. Sterbenz, P.E. 
Project Manager 
 
Attachments: Sierra Club Letter Dated May 8, 2005 
 
c: Region H Water Planning Group  
 David Parkhill 
 Michael Reedy 
 Glenda Callaway 
  
   
 



May 13,2005

Dan Sallee.
President

Mr. Jim Adams, P,E.
Chairman
Region H Water Planning Group
c/o San Jacinto River Authority
P .0. Box 329
Conroe, Texas 77305

a. L. "Skipper" Rush, Jr.
Vice President

Stacey Lee Burnett,

Assistant Vice President Subj ect: West Harris County Regional Water Authority
Region H Planning Group -2006 PlanDouglas C. "Cam" Postle.

Secretary

DearMr. Adams:
Arthur '~rt" Garden,

Assistant Secretary

This letter is to request that the Region H 2006 Plan include wording that the
Brazos River Authority (BRA) and Brazos River are a potential alternate source
of water for the West Harris County Regional Water Authority (WHCRW A).
The BRA is a potential alternate source of water for the WHCRW A and
WHCRW A feels it is important that the Region H Plan at least acknowledge this
potential.

Karla Cannon,
Director

Johnny Nelson,
Director

Bruce G. Parker.
Director

The WHCRW A long range plan currently is still for the City of Houston to be the
supplier of water but there are preliminary discussions with the BRA as to the
possibility of the BRA being an additional source of water in the future as the
demand for the WHCRW A increases. The WHCRW A feels it is important that
alternate sources be considered in order to provide the best, most cost effective
system to the constituents of the WHCRW A.

Larry A. Weppler, F:E.
Director

The addition of the requested wording has been discussed with the City of
Houston and they have indicated no objection to the additional wording and
understand the WHCRW A needs to evaluate alternative water sources.

If you have any questions or would like to discuss this issue, please contact me at
713-527-6378.

Sincerely yours,

!{ .a'tit--
-G. Ahrens, P.E.

Project Director

xc Mr. David Parkhill
Mr. Dan Sallee
Mr. Alex Garcia

C/o Allen Boone Hump(j'irleW'f-t¥-li~~r;s5~~:§fJm~ay, Suite 2600. Houston, TX 77027 .www.whcrwa.com
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