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Report in Support of System Operation Permit Application June 14, 2004 

Executive Summary 

The Brazos River Authority (Authority) was created by the Texas Legislature in 1929 

to develop and manage the water resources of the Brazos River Basin, the largest river basin 

in Texas.  The Authority owns and operates four reservoirs (Possum Kingdom Lake, Lake 

Limestone, Lake Granbury and Lake Alan Henry) and has water rights in eight federal 

reservoirs (Lake Belton, Lake Stillhouse Hollow, Lake Proctor, Lake Whitney, Aquilla Lake, 

Lake Georgetown, Lake Granger and Lake Somerville).  The Authority also has a share in 

the proposed Allens Creek Reservoir in Austin County.  Altogether, the Authority has total 

authorized diversions of 796,5511 acre-feet per year and total authorized storage of 2,484,419 

acre-feet, which are about 34% of the total diversions and 60% of the total storage in the 

basin, respectively.  In addition to the above priority rights, the Authority has a permit to 

divert, on a non-priority basis, up to 650,000 acre-feet per year of the unregulated, 

unappropriated flows of the Brazos River in Austin and Fort Bend Counties.  Water diverted 

under this permit is assigned to an Authority reservoir for accounting purposes, although it is 

not actually released or diverted from a reservoir. 

According to the 2002 State Water Plan, demands from Authority water resources 

will be approximately 882,000 acre-feet by 2050.  Demands from the Authority’s system will 

exceed the Authority’s existing water rights between 2020 and 2030.  With this application, 

the Authority is seeking additional appropriations to meet future water demands and 

operational flexibility to address its statutory mandate to manage water resources throughout 

the Brazos River Basin.  Major items sought in this application include: 

 A new appropriation of 421,449 acre-feet per year of state water for multiple uses, 
including domestic, municipal, agricultural, industrial, mining, and other beneficial 
uses on a firm basis, as well as the authorization to dedicate up to 90,000 acre-feet per 
year of this firm supply to develop up to 670,000 acre-feet per year of interruptible 
supply.

 Interbasin transfer authorization to transfer water to counties and municipalities 
partially in the basin and to adjacent coastal basins pursuant to Texas Water Code § 
11.085 (v) (3) and (4). 

1 Authorized diversions include 35,000 acre-feet per year from Lake Alan Henry and 99,650 acre-feet per year 
from Allens Creek Reservoir.  Lake Alan Henry is not part of the existing System Operation Order and the 
supply has been fully contracted to the City of Lubbock.  The permit for Allens Creek Reservoir is jointly 
owned by the Authority, the Texas Water Development Board, and the City of Houston.  Allens Creek 
Reservoir has not been built. 
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 Inclusion, as part of the appropriation described above, of an appropriation of current 
and future return flows to the extent that such return flows continue to be discharged 
or returned into the bed and banks of the Brazos River, its tributaries, and Authority 
reservoirs. 

 Authorization for operational flexibility to (i) use any source of water available to the 
Authority to satisfy the diversion requirements of senior water rights to the same 
extent that those water rights would have been satisfied by passing inflows through 
the Authority’s reservoir on a priority basis, and (ii) release, pump, and transport 
water from any of the Authority’s reservoirs for subsequent storage, diversion, and 
use throughout the Authority’s service area. 

 Recognition that the System Operation Permit will prevail over inconsistent 
provisions in the Authority’s existing water rights. 

 Authorization to use the bed and banks of the Brazos River, its tributaries and 
Authority reservoirs for the storage, conveyance and subsequent diversion of water 
appropriated by this application and from other sources. 

The Authority already has authorization by the Texas Commission on Environmental 

Quality (TCEQ) through the System Operation Order2 to operate its reservoirs as a system.  

However, the System Operation Order does not appropriate the additional yield made 

available through system operation and contains several limitations that may prevent the 

Authority from efficiently operating its system. 

Many factors need to be taken into account when managing a system as large and 

complex as the Authority’s system.  Once the System Operation Permit is approved, the 

Authority will develop a Water Management Plan.  It is anticipated that the Water 

Management Plan will be regularly updated and submitted to the TCEQ for review and 

approval.  This Water Management Plan will provide the same safeguards intended by 

special provisions and general limitations in existing Authority water rights, including some 

provisions of the System Operation Order, and will provide greater flexibility.   

The authorizations sought in the System Operation Application are based on 

hydrologic analyses of the Brazos River Basin using the TCEQ Water Availability Model of 

the Brazos River Basin and San Jacinto-Brazos Coastal Basin (Brazos WAM).  For the 

system operation analyses, the Brazos WAM was modified to incorporate system operation.  

Estimated 2060 return flows were incorporated into the model to evaluate the impact on 

2 Texas Water Commission:  An Order Authorizing System Operation of Certain Reservoirs in the Brazos River 
Basin, July 23, 1964, amended 1968, 1977 and 1983. 
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potential yield.  In the model, all water rights in the basin have access to return flows.  Water 

rights with the most senior priority dates have first access to return flows.  The System 

Operation Permit has the most junior priority date of any current water right in the basin, and 

therefore is limited to return flows remaining after exercise of all other water rights in the 

model.

Most alternatives for development of significant new water supplies in the Brazos 

River Basin involve construction of a considerable amount of new infrastructure.  Achieving 

an equivalent amount of water supply would require construction of a large reservoir or 

extensive groundwater development, either of which may have significant environmental 

impacts and require a large capital investment.  The System Operation Permit will require no 

infrastructure to make new yield available and minimal investment on the part of the 

Authority.  Therefore, the System Operation Permit represents the most cost-effective and 

environmentally sensitive alternative for development of new water supplies in the Brazos 

River Basin.

The Authority is in the unique position of being able to develop this significant new 

supply through system operation.   The additional yield that the Authority seeks to develop 

with the System Operation Permit depends on the efficient joint management of 

unappropriated flows in the river and reservoir storage.  The Authority has far more reservoir 

storage available to contribute to system operation than any other water right holder in the 

basin.  Therefore, the vast majority of the additional supplies sought in the System Operation 

Permit can only be developed and made available by the Authority through the full use of the 

Authority’s reservoir system. 

System operation is included in the 2001 Brazos G regional water plan as a strategy 

for the Authority.  The System Operation Permit is consistent with existing regional plans as 

a large part of the future water supply needs in the Brazos River Basin and adjacent areas are 

projected to be supplied by the Authority.  The System Operation Permit is an alternative to 

new Authority-sponsored water supply projects designed to meet those needs.

The Authority has prepared amendments incorporating the System Operation Permit 

for the existing Region G and Region H plans.  The Authority will be working with Regions 
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B, C, G, H, and O in the current round of regional planning to have water from the System 

Operation Permit considered in future regional plans.
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1 Background and Purpose of the System Operation 
Permit

1.1 Key Points 

The Brazos River Authority (Authority) was created by the Texas Legislature in 1929 
to develop and manage the water resources of the Brazos River Basin, the largest 
river basin in Texas. 

The Authority owns and operates four reservoirs (Possum Kingdom Lake, Lake 
Limestone, Lake Granbury and Lake Alan Henry) and has water rights in eight 
federal reservoirs (Lake Belton, Lake Stillhouse Hollow, Lake Proctor, Lake 
Whitney, Aquilla Lake, Lake Georgetown, Lake Granger and Lake Somerville).  In 
addition, the Authority has a share in the proposed Allens Creek Reservoir.  
Altogether, the Authority has total authorized priority diversions of 796,551 acre-feet 
per year. 

According to the 2002 State Water Plan, demands from Authority sources will exceed 
the existing supply between 2020 and 2030. 

The System Operation Permit will allow the Authority to develop a major new 

supply of water without construction of new reservoirs. 

1.2 History and Purpose of the Brazos River Authority 

The Brazos River Basin is the largest of the fifteen major river basins in Texas.  With 

a contributing drainage area of 36,028 square miles, the basin includes about one-sixth of the 

state3.  The water resources of the Brazos River Basin are vital to the future development of a 

large part of Texas.  The Texas Legislature has given the Brazos River Authority (Authority) 

broad authority to manage the water resources of the basin.  The Authority is the major water 

rights holder in the basin as well.  In seeking appropriation of additional state water, reuse, 

and greater flexibility in administering its existing water rights, the Authority is seeking to 

use its unique position and legislative mandate to efficiently manage the water resources of 

this basin for the benefit of both water users and the environment.  This report serves as a 

background for that application. 

Figure 1.1 is a general map of the Brazos River Basin, showing the location of the 

reservoirs for which the Authority holds Texas water rights. 

3 Townsend, George E., Planning Report 30.1 Drainage Area Compilation, U.S. Study Commission – Texas, 
November 1960. 
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In 1929 the Texas Legislature formed the Brazos River Conservation and 

Reclamation District, the first agency in the nation specifically created for the purpose of 

developing and managing the water resources of an entire river basin4.  A partnership 

between the District and the Federal Government helped the District complete its first 

reservoir, Possum Kingdom Lake, for water supply and hydropower generation in 1941. 

In 1953 the District obtained legislation changing its name to the Brazos River 

Authority.  The legislation also provided the Authority with powers to issue bonds for 

irrigation and municipal water supply reservoirs in addition to flood control dams.  Since 

then, the Authority completed Lake Granbury in 1969 and Lake Limestone in 1979, and 

constructed Lake Alan Henry in cooperation with the City of Lubbock in 1992. 

As the U.S. Army Corps of Engineers (Corps) began to take the lead in flood control 

in the State, the Authority focused more on water supply for the basin.  The Authority 

contracted with the Corps for conservation storage space in nine Corps reservoirs throughout 

the Brazos River Basin.  Eight of these nine federal reservoirs (Lake Waco is not included) 

and the four reservoirs owned and operated entirely by the Authority are integrated into the 

Authority's basin-wide system of reservoirs. 

Since 1971 the Authority has provided wastewater treatment services.  Currently, the 

Authority owns or operates the Sugar Land Regional Sewerage System in Fort Bend County, 

the Temple-Belton Regional Sewerage System in Bell County, the Clute-Richwood 

Wastewater Facility in Brazoria County, and the Lee County Fresh Water Supply District #1 

plant in Lee County.  In 1995 the Authority entered into the Brazos-Colorado Water Alliance 

with the Lower Colorado River Authority (LCRA) to provide physical infrastructure and 

management services for a burgeoning population in Williamson County.  The Alliance now 

provides wastewater services through the Brushy Creek Regional Wastewater System and the 

City of Hutto Wastewater Plant and surface water treatment for the city of Leander.  The 

Authority has provided drinking water from the Lake Granbury Surface Water and Treatment 

System (SWATS) since 1989 and the Lee County Fresh Water District #1 system since 2002. 

During the 1990s the Authority entered into an agreement with five entities in 

Williamson County to construct the 28-mile Williamson County Raw Water Pipeline to 

4 “Who is the Brazos River Authority?” The Brazos Basin, Volume 1, Summer 2003. 
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move water from Lake Stillhouse Hollow to Lake Georgetown.  In 2002, the Authority took 

advantage of changes in the petrochemical industry by acquiring a 77-mile water distribution 

system previously used to supply oil field flooding operations.  This system, known as the 

West Central Brazos Water Distribution System, is expected to begin supplementing existing 

municipal supplies in Throckmorton and Shackelford Counties by 2005. 

The Authority conducts studies to anticipate the need for and reduce the time required 

to develop future supplies or treatment systems.  Projects such as the proposed Allens Creek 

Reservoir in Austin County and the Gulf Coast Desalination plant near Freeport are just two 

of the additional projects planned by the Authority to help provide for the future of the 

Brazos River Basin.  The Authority also actively participates in ongoing regional water 

planning processes for Region O (High Plains), Region H (Houston area), and Region G 

(Central Texas). 

Today, headquartered in Waco, the Authority functions under the direction of a 

general manager/CEO and a 21-member Board of Directors. The Authority currently has 

employees in a wide variety of fields, including engineers, hydrologists, biologists, 

economists, and legal experts.  Together, these employees represent a significant pool of 

expertise available to manage the water resources of the Brazos River Basin.   

The Brazos River Basin exhibits a wide variety of climatic, topographic and 

geographic conditions, ranging from the arid conditions of the upper basin to semi-tropical 

conditions in the lower basin. Reflecting the variety of water needs in the Brazos River 

Basin, the Authority is divided into three operating divisions – Upper, Central, and Lower.  

The boundaries of these operating divisions are shown in Figure 1.1.

Although the Authority is a governmental agency, it operates without benefit of 

appropriations from the State or Federal government, nor does it have taxing authority. 

Except for occasional government grants to pay for specific projects, the Authority is entirely 

self-supporting.

1.3 Description of the Existing Brazos River Authority System 

The Authority holds water rights in eight reservoirs operated by the Corps of 

Engineers and four existing reservoirs that it owns and operates (Possum Kingdom, 
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Granbury, Limestone, and Alan Henry).  The eight Corps of Engineers reservoirs are Lakes 

Aquilla, Belton, Georgetown, Granger, Proctor, Somerville, Stillhouse Hollow, and Whitney.  

Table 1.1 is a list of the reservoirs in the Authority system. 

The Authority holds water rights for the proposed Allens Creek Reservoir jointly with 

the City of Houston and the Texas Water Development Board.  The Authority also holds 

separate water rights allowing non-priority use of excess flow in the Brazos River Basin and 

interbasin transfers to the San Jacinto-Brazos coastal basin.  Specifics of current Authority 

water rights are discussed in more detail in Chapter 2 of this report. 

Table 1.1 

Reservoirs in the Brazos River Authority System 

Reservoir County Owner Year

Completed

Conservation

Storage

(Ac-Ft)

Permitted 

Diversion

(Ac-Ft/Yr)

Alan Henry Garza and Kent Lubbock & 
Authority 

1992 115,937 35,000

Possum Kingdom Palo Pinto Authority 1941 724,739 230,750

Granbury Hood Authority 1969 155,000 64,712

Whitney Hill & Bosque Corps 1951 50,000c 18,336

Aquilla Hill Corps 1983 52,400 13,896

Proctor Comanche Corps 1963 59,400 19,658

Belton Bell Corps 1954 457,600 112,257b

Stillhouse Hollow Bell Corps 1968 235,700 67,768

Georgetown Williamson Corps 1980 37,100 13,610

Granger Williamson Corps 1980 65,500 19,840

Somerville Burleson & 
Washington

Corps 1967 160,110 48,000

Limestone Leon, Limestone 
& Robertson 

Authority 1970 225,400 65,074

Allens Creek Austin Authority, 
Houston & 
TWDB

N/Aa 145,533 99,650

a Allens Creek Reservoir has been permitted but has not been built. 

b 12,000 ac-ft/yr for the U.S. Department of the Army and 100,257 ac-ft/yr for the Authority 

c Total conservation storage of Lake Whitney is 642,179 acre-feet.  The Authority has contracted only 
50,000 acre-feet of storage with the Corps of Engineers, and the Authority’s water right for the 
reservoir authorizes storage of 50,000 acre-feet between the elevations 520 feet and 533 feet (the 
power pool of the reservoir). 
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1.4 Purpose of the Proposed System Operation Permit 

According to the 2002 State Water Plan, demands from Authority sources will exceed 

the existing supply between 2020 and 2030.  With this application, the Authority is seeking 

additional appropriations to meet future demands and operational flexibility to address its 

legislated mandate to manage water resources throughout the Brazos River Basin.

The System Operation Permit represents a major new supply of water without 

construction of new reservoirs.  It is fully consistent with the Authority’s legislative mandate 

to manage the water resources of the Brazos River Basin.  Chapter 2 of the report gives 

additional detail on what is being sought in the System Operation Permit. 

1.5 Water Conservation to Ensure Beneficial Use of Water 

The Authority is actively involved in efforts to encourage and increase water 

conservation in the Brazos River Basin.  Copies of the current Authority Water Conservation 

Plan and the draft Drought Contingency Plan currently under development may be found in 

Attachment No. 4 of the Supplemental Information for Brazos River Authority’s Application 

for a System Operation Permit
5.  Water conservation plans are required in all water supply 

contracts with the Authority.  In addition, the Authority will provide technical expertise in 

water conservation to assist its customers in implementing water conservation strategies. 

The Authority’s Water Conservation and Drought Contingency Plans are likely to 

undergo revisions when rules for House Bills 2660 and 2663 are available.  Draft rules for 

implementing this legislation have been published and made available for public comments.  

The comment period closed on May 24, 2004.  It is also quite likely that the proposed 

Authority Water Management Plan will substantially alter the structure and methods used in 

the current policies, requiring revisions as well. 

1.6 Concluding Remarks and Description of Report 

The Authority has a long history and wide range of experience in managing water 

resources in the Brazos River Basin.  The Authority controls most of the raw water supply 

infrastructure in the basin as well. The System Operation Permit is consistent with the 

5 Bickerstaff, Heath, Smiley, Pollan, Kever & McDaniel, L.L.P.:  Supplemental Information for Brazos River 
Authority’s Application for a System Operation Permit, prepared for the Brazos River Authority, June 18, 2004. 
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legislative mandate of the Brazos River Authority to develop, manage and conserve the water 

resources of the Brazos River Basin6.

The remainder of this report contains supplemental technical information supporting 

the application.  Chapter 2 describes the proposed System Operation Permit in detail.  

Chapter 3 summarizes the hydrologic analyses conducted to support the application.  Chapter 

4 contains information regarding environmental and cultural aspects of the application.  

Chapter 5 describes the relationship of the application to the existing regional water plans. 

6 Texas Water Code, Title 6, Surface Water Authorities, Subtitle B, Local Law Surface Water Authorities, 
Chapter 221. 
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2 Description of the Application 

2.1 Key Points 

The Authority holds 15 water rights in the Brazos River Basin, 13 of which are 
associated with reservoirs.  These permits authorize total priority diversions of 
796,551 acre-feet per year and a combined impoundment of 2,484,419 acre-feet, 
about 34% of the total authorized diversions and 60% of the storage in the Brazos 
River Basin. 

The existing Authority System Operation Order and Excess Flows permit allow the 
Authority to operate most of their water supply sources as a system within certain 
restrictions.  However, these water rights do not appropriate the additional supplies 
generated from this type of operation. 

The application includes the following: 

o A new appropriation of 421,449 acre-feet per year of state water for multiple uses, 
including domestic, municipal, agricultural, mining, industrial, and other 
beneficial uses on a firm basis, as well as the authorization to dedicate up to 
90,000 acre-feet per year of this firm supply to develop up to 670,000 acre-feet 
per year of interruptible supply. 

o Interbasin transfer authorization to transfer water to counties and municipalities 
partially in the basin and to adjacent coastal basins pursuant to Texas Water Code 
§ 11.085 (v) (3) and (4). 

o Inclusion, as part of the appropriation described above, of an appropriation of 
current and future return flows to the extent that such return flows continue to be 
discharged or returned into the bed and banks of the Brazos River, its tributaries, 
and Authority reservoirs. 

o Authorization for operational flexibility to (i) use any source of water available to 
the Authority to satisfy the diversion requirements of senior water rights to the 
same extent that those water rights would have been satisfied by passing inflows 
though the Authority’s reservoirs on a priority basis, and (ii) release, pump, and 
transport water from any of the Authority’s reservoirs for subsequent storage, 
diversion, and use throughout the Authority’s service area. 

o Recognition that the System Operation Permit will prevail over inconsistent 
provisions in the Authority’s existing water rights. 

o Authorization to use the bed and banks of the Brazos River, its tributaries and 
Authority reservoirs for the storage, conveyance and subsequent diversion of 
water appropriated by this application and from other sources. 

The Authority is seeking authorization to fulfill its legislative mandate to 

efficiently manage the limited water resources of the Brazos River Basin.  Many 

factors need to be taken into account when managing these resources.  To 

address these issues the Authority will develop a Water Management Plan.  It is 

anticipated that the Water Management Plan will be updated regularly, and 

submitted to the TCEQ for review and approval. 
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2.2 Description of Existing Brazos River Authority Water Rights 

The Authority holds 15 water rights in the Brazos River Basin, 13 of which are 

associated with reservoirs.  These permits authorize total priority diversions of 796,551 acre-

feet per year, which is about 34% of the total diversions in the Brazos River Basin, and 

impoundment of 2,484,491 acre-feet, which is 60% of the storage in the basin.  In addition to 

the authorized diversions, the Lake Alan Henry permit allows 21,000 acre-feet of reuse for 

agricultural purposes of return flows from water diverted from the reservoir.  The major 

provisions of these water rights are summarized in Table 2.1.  Figure 2.1 shows the location 

of Authority water rights in the basin.

Figures 2.2 and 2.3 compare the priority dates of authorized diversions and storage of 

Authority rights to the other rights in the Brazos River Basin.  The oldest rights in the Brazos 

River Basin date to the 1880s. The oldest significant diversions are associated with water 

rights owned by the City of Waco in 1914 and the City of Temple in 1915.  The Authority’s 

most senior priority date, April 6, 1938, is associated with Possum Kingdom Lake.  The most 

junior Authority right, September 1, 1999, is associated with Allens Creek Reservoir, which 

is not yet built.  Most of the permits have a priority date in the 1960s.   

Lake Alan Henry, Possum Kingdom Lake, Lake Granbury and Lake Limestone are 

owned and operated by the Authority.  The proposed Allens Creek Reservoir will be owned 

by the Authority, the Texas Water Development Board, and the City of Houston. The 

remaining Authority reservoirs are owned by the U.S. Army Corps of Engineers.  Of these 

Corps reservoirs, the Authority is the sole water right holder with the exception of Lake 

Belton, in which the water rights are shared with the Fort Hood Army Base.  The two 

remaining permits are associated with use of excess flows in the Brazos River Basin and 

interbasin transfer of water released from Authority reservoirs.   
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Table 2.1 

Summary of Brazos River Authority Water Rights 

Water

Right

Reservoir

or Source 

Storage

(Ac-Ft)

County Stand-alone Reservoir Permit 

(Priority Authorization) 

Maximum Authorized Diversion 

under the System Operation 

Order 

Priority Amount

(Ac-Ft/Yr) 

 Max Rate 

(cfs)

Priority Amount  Use

P 4146 Alan Henry 115,937 Lubbock, 10/5/1981 35,000 69.6 cfs Mun

Lynn, Garza 
& Kent 

10/5/1981 Reuse of 
21,000 of 
the 35,000 
diverted

for
municipal

use

Unspecified Reuse
(Irr)

175,000 a Mun

250,000 Irr

250,000 Ind

4/6/1938 a 230,750 a Unspecified  None

49,800 Min

CA 5155 Possum 
Kingdom

724,739 Palo Pinto 

None Unspecified  --  -- Hydro 

40,000 b Mun

14,500 Irr

45,000 Ind

CA 5156 Granbury 155,000 Hood 2/13/1964 b 64,712 b

Unspecified  
None

500 Min

None 25,000 MunCA 5157 Whitney 50,000 e Hill and 
Bosque

8/30/1982 18,336  5,000 cfs  

None 25,000 Ind

2,100 cfs 
through

dam

 None 17,000 Mun

 None 18,200 Ind

CA 5158 Aquilla 52,400 Hill 10/25/1976 13,896

90 cfs from 
reservoir  None 200 Min

18,000 Mun

17,800 Ind

18,000 Irr

CA 5159 Proctor 59,400 Comanche 12/16/1963. 19,658 Unspecified  None

200 Min

95,000 Mun

150,000 Ind

149,500 Irr

CA 5160 Belton 457,600 Bell 12/16/1963 100,257 Unspecified  None

500 Min

74,000 Mun

74,000 Ind

73,700 Irr

CA 5161 Stillhouse
Hollow

235,700 Bell 12/16/1963 67,768 Unspecified  None

300 Min

16,500 Mun

16,400 Ind

4,100 Irr

CA 5162 Georgetown 37,100 Williamson 2/12/1968 13,610 Unspecified  None

100 Min

30,000 Mun

29,800 Ind

5,500 Irr

CA 5163 Granger 65,500 Williamson 2/15/1968 19,840 Unspecified  None

200 Min
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Table 2.1 (continued)
Water

Right

Reservoir

or Source 

Storage

(Ac-Ft)

County Stand-alone Reservoir Permit 

(Priority Authorization)

Maximum Authorized Diversion 

under the System Operation 

Order 
a

Priority Amount

(Ac-Ft/Yr) 

 Max Rate 

(cfs)

Priority Amount  Use

49,500 Mun

50,000 Ind

50,000 Irr

CA 5164 Somerville 160,110 Burleson
and

Washington

12/16/1963 48,000 Unspecified  None

500 Min

69,500 Mun

77,500 Ind

70,000 Irr

CA 5165 Limestone 225,400 Leon,
Limestone

and
Robertson

5/6/1974 for 
217,494 ac-ft 
9/4/1979 for 
7,906 ac-ft. 

65,074 Unspecified  None

500 Min

P 2925 Allens
Creek

145,533 Austin 9/1/1999 202,000
from

Brazos, 
99,650
from

reservoir d

2,200 from 
Brazos, 300 

cfs from 
reservoir

Mun,
Ind,
Irr,

Total from reservoirs 2,484,419  796,551

100,000 Mun

450,000 Ind

CA 5166 Excess
flows

 -- Austin,
Brazoria, 

Fort Bend, 
Galveston
and Harris 

None c

100,000

3,200 cfs 
combined 
rate at four 
diversion

points Irr

30,000 MunCA 5167 Interbasin 
transfer of 

system 
releases a

 -- Fort Bend None

170,000

Two
diversion
points:

440 cfs at 
Churchill
Fulcher 

Grant, and 
467 cfs at 
Thomas
Barnett
Grant

Ind

CA Certificate of Adjudication number 
P Permit number 

a CA 5155 authorizes transfer to the Trinity Basin of up to 5,240 acre-feet of the municipal diversions 
with a priority date of 11/7/1986. 

b CA 5156 authorizes transfer to the Trinity Basin of up to 20,000 acre-feet of the municipal diversions 
with a priority date of 11/7/1986. 

c Charged to Authority reservoirs in priority order. 

d The water right for Allens Creek Reservoir is jointly owned by the City of Houston, the Brazos River 
Authority, and the Texas Water Development Board. 

e Storage in Lake Whitney is between elevations 520 and 533 feet mean-sea-level. 
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Figure 2.2 

Comparison of Total Authorized Diversions in the Brazos River Basin to 

Authorized Authority Diversions by Priority Date 
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Figure 2.3 

Comparison of Total Authorized Storage in the Brazos River Basin to 

Authorized Authority Storage by Priority Date 
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A key feature of many of the Authority’s water rights is the System Operation Order7

which allows coordinated operation of all the Authority’s reservoirs except Lake Alan Henry 

and Allens Creek Reservoir.  The System Operation Order allows the Authority to: 

 Use the bed and banks of the Brazos River to deliver water to downstream customers. 

 Release or divert water on a non-priority basis from any system reservoir in excess of 
its priority diversion up to a specified limit in each reservoir.   

 Make use of unappropriated flows in the lower basin, again on a non-priority basis. 

The System Operation Order has several restrictions, including: 

 Total diversions are limited to the total priority authorization of the system reservoirs, 
currently 661,901 acre-feet per year8.

 Each reservoir has a specified annual limit for the amount of water available for 
overdraft, identified by type of use (municipal, agricultural, etc.). 

 If a reservoir is less than 30% capacity and other system reservoirs are more than 
30% capacity, that reservoir may not be used for system operation until all reservoirs 
are below 30% capacity. 

Non-priority use of unappropriated flows is authorized by Certificate of Adjudication 

5166, known as the ‘Excess Flows’ permit.  This water right allows the Authority to divert, 

on a non-priority basis, up to 650,000 acre-feet per year of the unregulated, unappropriated 

flows in Austin and Fort Bend Counties.  Any water diverted under this water right must be 

assigned to the Authority reservoir covered by the System Operation Order which has the 

most senior priority date.  Water is not actually diverted or released from the reservoir; it is 

only assigned to that reservoir for accounting purposes.  Although this right allows the 

Authority to make use of unregulated flows, it does not allow any supply benefit for the 

Authority system by having access to such flows. 

2.3 Additional Rights Sought in Current Application 

The existing System Operation Order allows the Authority some flexibility in the 

operation of its reservoir system, and the excess flows permit allows access to unappropriated 

flows in the lower portion of the basin without actually releasing water from Authority 

reservoirs.  However, the existing water rights do not allow the Authority to take full 

advantage of the potential operational efficiencies and additional yield available from system 

7 Texas Water Commission:  An Order Authorizing System Operation of Certain Reservoirs in the Brazos River 
Basin, July 23, 1964, amended 1968, 1977 and 1983. 
8 The System Operation Order does not include Lake Alan Henry or Allens Creek Reservoir. 
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operation.  These two goals, additional yield from the system and more efficient operation, 

can be met without new infrastructure and with negligible impact on other water rights 

holders in the Brazos River Basin.  Finally, the additional appropriations sought by the 

Authority can only be developed and made available by the Authority through the full use of 

the Authority reservoir system.   

Specifically, in the application for a System Operation Permit the Authority is 

seeking the following: 

 A new appropriation of 421,449 acre-feet per year of state water for multiple uses, 
including domestic, municipal, agricultural, mining, industrial, and other beneficial 
uses on a firm basis, as well as the authorization to dedicate up to 90,000 acre-feet per 
year of this firm supply to develop up to 670,000 acre-feet per year of interruptible 
supply.

 Interbasin transfer authorization to transfer water to counties and municipalities 
partially in the basin and to adjacent coastal basins pursuant to Texas Water Code § 
11.085 (v) (3) and (4). 

 Inclusion, as part of the appropriation described above, of an appropriation of current 
and future return flows to the extent that such return flows continue to be discharged 
or returned into the bed and banks of the Brazos River, its tributaries, and Authority 
reservoirs. 

 Authorization for operational flexibility to (i) use any source of water available to the 
Authority to satisfy the diversion requirements of senior water rights to the same 
extent that those water rights would have been satisfied by passing inflows though the 
Authority’s reservoirs on a priority basis, and (ii) release, pump, and transport water 
from any of the Authority’s reservoirs for subsequent storage, diversion, and use 
throughout the Authority’s service area. 

 Recognition that the System Operation Permit will prevail over inconsistent 
provisions in the Authority’s existing water rights. 

 Authorization to use the bed and banks of the Brazos River, its tributaries and 
Authority reservoirs for the storage, conveyance and subsequent diversion of water 
appropriated by this application and from other sources. 

Each of these subjects is discussed in more detail in the following sections. 

2.3.1 New Appropriation of State Water 

For the purposes of this report, water availability was evaluated at the three points 

listed in Table 2.2 and shown in Figure 2.1.

2-8
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Table 2.2 

System Yield Evaluation Locations 

Location WAM 

Control 

Point

USGS 

Gauge 

Number

Brazos River near Glen Rose BRGR30 08091000 

Brazos River near Highbank BRHB42 08098290 

Brazos River at the Gulf of Mexico BRGM73 none 

The hydrologic evaluations used as the basis for this application were performed 

using the TCEQ’s water availability model for the Brazos River Basin (Brazos WAM), 

modified to perform system operation.  The modeling approach and basis for the 

appropriation are discussed in more detail in Chapter 3.  Table 2.3 summarizes the additional 

water appropriation requested at the three analysis points. 

Table 2.3 

Additional Appropriations

Available through System Operation by Subbasin 

(Values in Acre-Feet per Year) 

Additional Supply from System Operation 

with Interruptible Supplies
 b

Scenario Subbasin

Additional Firm 

Supply from 

System

Operation

without

Interruptible 

Supplies

Firm Supply 
Interruptible 

Supply
Total Supply 

Glen Rose 150,538 60,538 190,000 250,538

Highbank 175,306 85,306 284,000 369,306

Without
Allens Creek 
Reservoir a

Gulf of Mexico 425,099 335,099 869,000 1,024,099

Glen Rose 150,538 60,538 157,000 217,538

Highbank 144,306 54,306 303,000 357,306

With Allens 
Creek
Reservoir a

Gulf of Mexico 421,449 331,449 670,000 1,001,499

a   With 2060 return flow conditions and Lyons bypass criteria 
b   Interruptible supply meets the 75/75 criteria. 

Allens Creek Reservoir is a project located in the lower Brazos River Basin that will 

be part of the Authority system.  The project has been permitted but has not yet been 

constructed.  According to the 2001 Region H regional water plan, this reservoir will be built 
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between 2010 and 20209.  The entries under “Without Allens Creek Reservoir” in Table 2.3 

show the amount of water requested for authorization in the System Operation Permit until 

such time as Allens Creek Reservoir is built and operating. 

Once Allens Creek Reservoir is constructed it will be a key part of the Authority 

system.  The reservoir’s location in the lower portion of the basin makes it able to capture 

and store unappropriated flows and gives the Authority added operational flexibility.  The 

Authority plans to partner with the City of Houston to use the entire storage and diversions 

from the reservoir as part of the system. 

Table 2.3 shows the requested appropriation for both firm and interruptible water.  

Firm water can be reliably supplied from a reservoir through a repeat of the most 

hydrologically severe drought in the historical record.  Interruptible water may be curtailed 

during extended dry periods.  The Authority is requesting authorization to dedicate up to 

90,000 acre-feet per year of the firm yield of system operation to generate interruptible 

supply.  By devoting a portion of the system’s firm water supply towards development of a 

larger, interruptible water supply, the Authority can greatly enhance the overall water supply 

capabilities of the system.   

Interruptible water is normally used for irrigated agriculture or other purposes that do 

not require a reliable source of water.  However, under some circumstances interruptible 

water is appropriate for use for municipal or industrial supplies.  Interruptible water may be 

appropriate for municipal and industrial purposes if another surface water source or 

groundwater source is available to replace the interruptible supplies when they are curtailed.   

2.3.2 Authorization to Appropriate Current and Future Return Flows 

The yields shown in Table 2.3 include the authorization for a new appropriation of 

current and existing return flows discharged or returned into the bed and banks of the Brazos 

River, its tributaries and the Authority’s reservoirs.  Return flows represent a significant 

potential water supply in the Brazos River Basin.  The Authority’s right to use such water 

would have a 2004 priority date, the same date as the rest of the System Operation Permit.  

As a result, other existing water rights holders would continue to be able to access these 

9 Brown & Root/Turner Collie & Braden: Task 5 Report: Identification, Evaluation, and Selection of Water 
Management Strategies, prepared for the Region H Water Planning Group, February 2001. 
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return flows as part of their water supply, improving the reliability of these rights.  The 

System Operation Permit would not prevent direct reuse of effluent by others10.

2.3.3 Operational Flexibility 

Texas water law is based on the prior appropriations doctrine, often summarized as 

‘first in time first in right.’  Each water right is given a priority date which governs the order 

in which water is allocated during times of shortage.  For older rights, the priority date is 

based on the first beneficial use of the water.  For newer rights, the priority is based upon the 

date in which the application was declared administratively complete by the TCEQ.  A right 

with an older priority date is referred to as a ‘senior right’, while a right with a more recent 

priority date is called a ‘junior right’.  The Authority’s water rights have priority dates 

ranging from April 6, 1938, for Possum Kingdom Lake to September 1, 1999, for Allens 

Creek Reservoir. 

Strictly following the prior appropriation doctrine, a priority call by a senior water 

right can only be met from a junior water right.  However, from an overall system viewpoint, 

this may not be the most efficient way to manage the Authority’s water resources.  The 

Authority is requesting the operational flexibility to allow the Authority to pass through or 

release water from any part of the Authority system to satisfy downstream senior demands to 

the extent that they would have been satisfied by a priority call on a junior Authority water 

right, regardless of the priority of the rights or source of water used by the Authority to 

satisfy the downstream senior demand.  This flexibility will allow the Authority to efficiently 

manage its supplies by using more plentiful supplies to satisfy downstream water rights while 

conserving less plentiful supplies. 

The Little River watershed is a good example of how this might benefit the 

Authority’s customers.  This watershed includes the Temple-Belton area and Williamson 

County, which is the location of many of the Authority’s customers and a high growth area.  

The reservoirs that supply this area (Lakes Proctor, Belton, Stillhouse Hollow, Georgetown 

and Granger) all have priority dates in the 1960s.  It would be desirable to maximize the yield 

of these reservoirs.  If the Authority is granted this operational flexibility, a senior demand on 

10 Texas Administrative Code Title 30 Chapter 297 Subchapter E Rule §297.42(g), available on line at 
http://www.sos.state.tx.us/tac/index.shtml. 
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the main stem of the Brazos River could be met from passage of inflows or releases from 

storage from other reservoirs in the Authority system rather than from releases of inflows 

from Little River watershed reservoirs.  This would reserve water for future use within the 

Little River watershed. 

The Authority is also seeking the right to move water from storage in its reservoirs to 

storage in other reservoirs or for use in the Authority’s service area.  For example, this would 

allow the Authority to meet needs from a nearby reservoir and refill storage in that reservoir 

with water diverted or released from other Authority projects.  This sort of flexibility is 

needed to optimize system operation. 

2.3.4 System Operation Inconsistencies in the Authority’s Existing Water 
Rights

There are several provisions based on the System Operation Order in the Authority’s 

existing water rights that are inconsistent with the proposed System Operation Permit.  The 

provisions relate to the use of water for multiple purposes, the percentage of reservoir storage 

allowed to be used in system operations and identification of sources of water supply.  These 

provisions prevent the Authority from making optimal use of its water resources.  The 

application includes a request for language specifying that provisions in the System 

Operation Permit prevail over inconsistent provisions in the Authority’s existing water rights.

The proposed Water Management Plan described in section 2.4, which will be updated 

regularly and approved by the TCEQ, will provide the same safeguards intended by such 

provisions in existing Authority water rights. 

2.3.5 Bed and Banks Authorization 

The Authority provides water to a variety of customers located throughout the Brazos 

River Basin.  A large portion of this water is delivered via the bed and banks of the Brazos 

River and its tributaries.  The use of the bed and banks is authorized in all of the Authority’s 

existing water rights, the System Operation Order, and the Authority’s enabling legislation.  

This application for a System Operation Permit requests bed and banks authorization to 

transport the additional water appropriated under the System Operation Permit, as well as 

water from other sources.  Specifically, the Authority requests authorization to use the bed 
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and banks of the Brazos River and its tributaries and Authority reservoirs for the conveyance, 

storage, and subsequent diversion of: 

 Water that the Authority seeks to appropriate under the System Operation Permit 

 Waters that are being conveyed via pipelines or other water transmission systems and 
subsequently discharged into the Brazos River and its tributaries or stored in the 
Authority’s reservoirs 

 Surface water and groundwater imported from areas located outside of the Brazos 
River Basin for subsequent use 

 In-basin surface water and groundwater subject to the Authority’s control 

 Water developed from new Authority projects 

In all cases, the Authority would be allowed to divert only the amount of water put 

into a watercourse or stream less allowances for losses, if any. 

2.3.6 Interbasin Transfer Authorization 

Under Texas water law, a transfer of water from one river basin to another river basin 

requires authorization by the state.  Interbasin transfer authorization requires basin-wide 

notice and additional analyses regarding the basin of origin and the receiving basin.  Also, a 

water right authorizing interbasin transfer is junior in priority to all other water rights granted 

before the time the application for the interbasin transfer is accepted for filing. 

Texas water law recognizes exemptions from most of the above mentioned 

requirements for the transfer of water to adjacent coastal basins or to counties or 

municipalities or municipality’s retail service areas that are partially within the basin of 

origin for use in that part of the county, or municipality or municipality’s retail service area 

not within the basin of origin11.  In this application, the Authority requests interbasin transfer 

authorization under these exemptions for use of water in the San Jacinto-Brazos Coastal 

Basin and the Brazos-Colorado Coastal Basin, and for use outside the Brazos River Basin to 

any county, municipality or the retail service area of a municipality that is partially within the 

Brazos River Basin. 

11 Texas Water Code § 11.085(v)(3)&(4), available on line at 
http://www.capitol.state.tx.us/statutes/statutes.html. 
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2.4 Implementation of the System Operation Permit – Water 
Management Plan 

In this application for a System Operation Permit, the Authority is seeking 

authorization to fulfill its legislative mandate to manage the water resources of the Brazos 

River Basin.  The application is more than just a request for additional water supply.  

Meeting the future water needs of the State of Texas requires balancing between managing 

water supplies and protecting cultural and natural resources.  For any other entity to develop 

a significant surface water supply project in the Brazos River Basin would require the 

construction of a new reservoir, which is expensive and can have adverse environmental and 

cultural impacts.  The System Operation Permit requires no additional infrastructure to 

generate a new supply of water.  The additional reliable supply made available by system 

operation can only be created by use of the Authority’s reservoir storage.  The System 

Operation Permit will give the Authority the ability to manage its resources efficiently, 

consistent with the Authority’s legislative directive to manage the water of the Brazos River 

Basin.  The System Operation Permit is also consistent with the State’s policy of optimal 

development of our limited water resources. 

The analysis used to determine the yield of the three subbasins assumes that the same 

amount of water is taken every year at the most downstream point in the subbasin, which 

tends to maximize the potential yield of the water supply.  Reality is more complex.  

Authority customers are not located at these three diversion points, and demands are not 

constant year after year.  Some Authority customers take their water directly lakeside.  

Others take their water from the Brazos River, relying on releases from upstream reservoirs 

during low-flow periods.  Some customers may be supplied by multiple sources in the 

Authority system, while others can only be supplied by one or two sources.  Some customers 

have large contracts for which they are only currently using a small amount, reserving 

supplies for the future.  Other customers may need to increase their contract amounts as their 

demand grows.  Some customers only buy supplemental water for use during dry conditions, 

while other customers get their water solely from the Authority.  Overall, the interaction of 

these water supply factors, along with environmental and cultural impacts, must be taken into 

account when managing the system. 
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In order to address the issues associated with the implementation of the System 

Operation Permit, the Authority will undertake development of a Water Management Plan 

for the Authority system.  Because the Water Management Plan will potentially be of interest 

to other water users in the basin, as well as the general public, the Authority plans to solicit 

public input in the development and periodic revision of the plan.  The Water Management 

Plan will be submitted to the TCEQ for review and approval and will be updated on a regular 

basis.  The Water Management Plan will allow the Authority to optimize its system operation 

and use the rights and flexibility granted by the System Operation Permit.  The Water 

Management Plan will also give TCEQ an on-going review of Authority operations to assure 

that the flexibility granted in the System Operation Permit is used wisely and that other water 

rights and the environment are fully protected.  The Water Management Plan would address 

issues such as: 

 Given the location and type of current Authority contractual commitments, how much 
water can be supplied through operation of the Authority system? 

 Where can additional water supplies be delivered? 

 How should diversions under the System Operation Permit and the Authority’s 
existing water rights be accounted for and reported to TCEQ? 

 Has new information been developed on channel losses in the Brazos River and its 
tributaries?  If so, how should the revised information be incorporated in the 
operation of the system? 

 Has new information been developed on environmental flow needs in the Brazos 
River and its tributaries?  If so, how should the revised information be incorporated in 
the operation of the system? 

 How can the Authority’s system be operated to maintain and improve water quality in 
the Brazos River Basin and the quality of water delivered to customers? 

 How does the current water supply available from the Authority’s system compare 
with current contractual commitments and projected demands?  What additional 
water supplies are needed?  Where and how might such water supplies be developed? 

 How can the Authority’s system best be operated on a real-time basis to maximize 
available supplies, protect environmental values, and ensure reliability? 

 How can the Authority’s system be managed to minimize salt water intrusion in the 
lower basin during low-flow periods? 
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3 Hydrologic Analyses of the Brazos River Authority 
System

3.1 Key Points 

The authorizations sought in the application for a System Operation Permit are based on 
hydrologic analyses of the Brazos River Basin using the TCEQ Water Availability Model of 
the Brazos River Basin and San Jacinto-Brazos Coastal Basin (Brazos WAM).  The Brazos 
WAM Run 3 is used as the base case when evaluating the impacts of system operation.  Run 
3 assumes that all water rights divert and impound at their full authorized amounts and full 
reuse (no return flows). 

For the system operation analyses, the Brazos WAM was modified to incorporate system 
operation of Authority reservoirs.  System yields were calculated at three control points: the 
Brazos River near Glen Rose, the Brazos River near Highbank, and the Gulf of Mexico.  
Several modeling scenarios were developed where the Authority’s yield was maximized at 
one of the above locations.  For the Glen Rose and Highbank scenarios, any additional yield 
was taken at the Gulf of Mexico diversion point. 

The original Brazos WAM Run 3 does not include return flows.  Estimated 2060 return flows 
were incorporated into the model to evaluate the impact on potential yield.  These return 
flows were allocated to each water right by priority date. 

The modeling of the Authority’s water rights was designed to prevent negative impacts on 
other water rights when implementing system operation.  Most water rights are either 
unaffected or positively impacted by system operation.  For those few that are negatively 
impacted the change is negligible, a change in reliability of 1% or less.  Other water rights 
are more reliable because releases and increased spills from Authority reservoirs as a result 
of system operation are available to meet instream flow requirements. 

Table 3.1 summarizes the results of the system operation studies at the Gulf of Mexico. 

Table 3.1 

Summary of System Operation Studies at the Gulf of Mexico 

(Values in Acre-Feet per Year) 

Description Increased 

Firm Yield 

Interruptible

Supply 

Increase 

above 

Current

Rights 

Firm Supply Only 421,449 - 421,449 

Firm & 
Interruptible 

Supply 

331,449 670,000 1,001,499 
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3.2 Description of the System Operation Model 

The authorizations sought in the application for a System Operation Permit are based 

on hydrologic analyses of the Brazos River Basin using the TCEQ Water Availability Model 

of the Brazos River Basin and San Jacinto-Brazos Coastal Basin (Brazos WAM).  The 

Brazos WAM was developed as a result of Senate Bill One, the landmark water legislation 

passed by the 75th Legislature in response to the drought of 1996.  Senate Bill One required 

development of water availability models for every river basin in Texas.  The water 

availability modeling program was administered by the predecessor agency of the Texas 

Commission on Environmental Quality (TCEQ).  The models themselves were developed by 

contractors.  The Brazos WAM was developed by HDR Engineering, Inc., in conjunction 

with Freese and Nichols, Inc., Crespo Consultants and Densmore-Dufrain Consultants.  The 

Brazos WAM was completed in December 200112.  The WAM program uses the Water 

Rights Analysis Package (WRAP), a computer model developed by Texas A&M University 

under the direction of Dr. Ralph Wurbs to analyze water availability under the prior 

appropriations doctrine which underlies Texas water law.

The Brazos WAM is a highly complex model incorporating over 1,200 water rights in 

the Brazos River Basin and the San Jacinto-Brazos Coastal Basin.  Most of the provisions of 

each water right are incorporated into the model, including the priority date, diversion 

amount, storage and instream flow requirements.  Water rights are spatially related to a series 

of control points that define the stream network of the basin.  Hydrologic data used in the 

model includes naturalized stream flows and evaporation rates covering the period from 1940 

to 1997.  All of these data are utilized by the WRAP model to assess water availability for 

each water right in the basin. 

Since completion of the initial Brazos WAM, the model has gone through several 

updates.  New water rights have been added and errors in the initial setup have been 

corrected.  New versions of the WRAP model have also been made available.  Updates to the 

model are periodically posted by TCEQ on their website13.  The Brazos WAM model used in 

12 HDR Engineering, Inc.:  Water Availability in the Brazos River Basin and the San Jacinto-Brazos Coastal 

Basin, prepared for the Texas Natural Resource Conservation Commission, December 2001. 
13 Files for each basin may be found online at http://www.tnrcc.state.tx.us/permitting/waterperm/wrpa/ 
wam.html.  The WRAP model can be found at http://ceprofs.tamu.edu/rwurbs/wrap.htm. 
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this report was obtained from TCEQ on March 25, 2004.  All analyses were performed with 

the February 2004 version of WRAP. 

3.2.1 Base Model 

For the purposes of this report, the March 2004 TCEQ WAM Run 3 served as the 

base model.  In the base model, all Authority water rights are modeled as lakeside diversions.  

The Excess Flows permit and downstream releases for customers are not included in the base 

model.

3.2.2 System Model 

Although some reservoirs have significant lakeside diversions, many of the 

Authority’s customers are actually located downstream of reservoirs and receive their water 

via the bed and banks of the Brazos River and its tributaries.  Many of these customers can 

be supplied from multiple reservoirs.  During times of high flows, the Authority is currently 

allowed to supply some of these customers using unappropriated flows as authorized in its 

Excess Flows permit.  These diversions are assigned to Authority reservoirs for accounting 

purposes even though water is not actually released from the reservoir.  During lower flow 

times water must actually be released from an Authority reservoir to meet demands.  This 

type of operation was taken into account when developing the system model. 

To simulate the potential yield of all the Authority reservoirs acting together as a 

system another version of the Brazos WAM was developed, referred to here as the system 

model.  The system model was developed by Freese and Nichols, Inc. in consultation with 

Espey Consultants, Inc. and Dr. Ralph Wurbs.  It incorporates several modifications to the 

base model, described in detail in Appendix C.  The most significant modification groups all 

of the Authority’s diversions together at common locations. Three control points shown in 

Figure 3.1 and listed in Table 3.2 were chosen for the common locations.

Several modeling scenarios were developed where the Authority’s total yield was 

maximized at one of the above locations, with all Authority reservoirs above that location 

contributing to the yield.  For the Glen Rose and Highbank scenarios, any remaining yield 

was taken at the Gulf of Mexico diversion point, with the Authority reservoirs below the 

upstream control point contributing to the total yield at the Gulf of Mexico. 
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Table 3.2 

System Yield Evaluation Locations 

Location WAM 

Control 

Point

USGS 

Gauge 

Number

Contributing Drainage Area 

(square miles)
Average Unit Flow 

(acre-feet/square mile/month)

Incremental Total Historical Naturalized 

Brazos River near 
Glen Rose 

BRGR30 08091000 16,252 16,25214 5.0 5.7

Brazos River near 
Highbank 

BRHB42 08098290 4,618 20,870 8.1 9.3

Brazos River at the 
Gulf of Mexico 

BRGM73 none 15,158 36,02815 n/a 14.1

The Glen Rose control point has the largest incremental contributing drainage area 

but the smallest flow per square mile, reflecting the lower rainfall in this portion of the basin.  

This subbasin also has substantial channel losses in several reaches.  Authority reservoirs in 

this subbasin include Lake Alan Henry16, Possum Kingdom Lake and Lake Granbury.  The 

Highbank control point has the smallest incremental drainage area but has substantially 

higher unit flow than the Glen Rose control point.  Authority reservoirs in the Highbank 

subbasin include Lake Whitney and Aquilla Lake.  The Gulf of Mexico subbasin has an 

incremental drainage area similar to the Glen Rose subbasin, but more than twice the unit 

runoff, reflecting the general increase in precipitation from west to east in the State of Texas.  

The majority of the Authority’s reservoirs are located in this subbasin, including Lake 

Proctor, Lake Belton, Stillhouse Hollow Lake, Lake Georgetown, Lake Granger, Lake 

Limestone, Somerville Lake and the proposed Allens Creek Reservoir. 

The Authority’s water rights are modeled as a system based on meeting four goals: 

 System operation should not impair the access of existing water rights to water that 
would have been available to those rights without system operation. 

 The priority date and authorized storage and diversion of Authority water rights are 
respected.

 All existing Authority priority water rights are used to meet system diversions at the 
closest downstream system yield evaluation point. 

14 U.S. Geological Survey:  Water Resources Data Texas, published annually. 
15 Texas Natural Resource Conservation Commission:  Brazos and San Jacinto-Brazos Water Availability 
Model, available online at http://www.tnrcc.state.tx.us/permitting/waterperm/wrpa/wam.html. 
16 Lake Alan Henry is not used for system operation because of its location in the upper basin and substantial 
losses between the reservoir and Possum Kingdom Lake. 
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 Additional yield above existing Authority authorizations is junior in priority to all 
other water rights in the basin. 

These goals were addressed using some of the new features of the WRAP model.  In 

the system model, Authority reservoirs cannot deplete more water under their priority date 

than they do under the base run.  This technique prevents system operation from having a 

significant impact on existing water rights.  System operation diversions only have access to 

water that belongs to the Authority under current permits, plus any remaining unappropriated 

flow after all existing rights have diverted.  Appendix C contains more details on the specific 

techniques used in the system model. 

All system operation runs apply instream flow criteria using the Lyons method before 

diverting.  Instream flow criteria are discussed in Section 4.3. 

3.2.3 Use of Return Flows 

The TCEQ uses the Full Authorization Run (WAM Run 3) to evaluate new perpetual 

water rights17.  WAM Run 3 assumes that all water rights operate at their full permitted 

diversion and authorized storage capacity, with no return flows (except those specified in a 

water right).  Therefore under current TCEQ procedures return flows are not considered 

when evaluating new appropriations.  WAM Run 3 is equivalent to the base model. 

As part of the application for a System Operation Permit, the Authority is seeking a 

new appropriation of all current and future return flows (treated sewage effluent and brine 

bypass/return) being discharged into the bed and banks of the Brazos River, its tributaries, 

and Authority reservoirs that are not appropriated by existing water rights.  This 

appropriation will be conditioned on the continued discharge of the return flows and would 

be granted with the condition that this appropriation would not prevent any discharger from 

directly reusing their effluent, now or in the future18.  The new appropriation would have a 

2004 priority date.  The 2004 priority date assures that all other current water rights would be 

able to divert and use return flows, distributed in priority order, before the System Operation 

Permit would be allowed to divert and use return flows. 

17 Texas Commission on Environmental Quality:  Water Availability Models, available on line at 
www.tnrcc.state.tx.us/permitting/waterperm/wrpa/wam.html#used, downloaded February 27, 2004. 
18 30 TAC §297.42(g) 
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In order to evaluate the impact of return flows on potential yield it is necessary to add 

return flows to the base model.  Therefore, the modeling team developed current and 2060 

return flows for all major dischargers in the Brazos River Basin.  A summary of these return 

flows is given in Table 3.3.  A discussion of the methodology used to generate these return 

flows is given in Appendix D.  The return flows were modeled in the system operation as 

‘constant inflows’, which are added to the naturalized flows at each return location at the 

beginning of each month.  Using this method, return flows are available to all water rights in 

priority order, increasing the reliability for most rights in the Brazos River Basin when 

compared to the base run.   

Table 3.3 

Summary of Projected Current and 2060 Return Flows in the Brazos River Basin 

(Values in Acre-Feet per Year)

Location Current

Surface

Water

Returns 

Current

Ground-

water

Returns 

Total 

Current

Returns 

Projected 

2060 

Surface

Water

Returns 

Projected 

2060 

Ground-

water

Returns 

Projected 

2060 

Total 

Returns 

Above the Brazos River near Glen 
Rose 

16,789 366 17,155 25,446 366 25,812

Below Glen Rose and above 
Brazos River near Highbank 

23,937 5,601 29,538 34,606 5,850 40,456

Below Highbank and above Gulf of 
Mexico 

47,067 43,425 90,492 141,990 51,909 193,899

Total 87,793 49,392 137,185 202,042 58,125 260,167

Figure 3.2 shows the location and relative volume of major return flows in the Brazos 

River Basin under 2060 conditions.  Most of the return flows in the Brazos River Basin 

originate in the I-35 corridor between Waco and Georgetown, the Bryan-College Station 

area, or in the lower basin.  Currently, about 28% of these return flows originate from 

Authority-owned raw water sources, increasing to 43% by 2060.  About 13% of these return 

flows currently come from Authority-owned or operated wastewater treatment facilities 

discharging into the Brazos River Basin.  Not all of the water discharged from Authority 

wastewater treatment facilities originates from an Authority-owned source. 
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Report in Support of System Operation Permit Application June 14, 2004 

3.3 Additional Supply from System Operation 

The system operation model was used to evaluate two scenarios: 

 System operation to provide additional firm yield 

 System operation dedicating a portion of system yield to provide interruptible 
supplies

Each scenario was evaluated maximizing yield at either the Glen Rose gauge, the 

Highbank gauge or at the Gulf of Mexico.  The results of these runs are summarized in Table 

3.4.

Diversions at the Glen Rose and Highbank locations were restricted by instream flow 

criteria based on the Lyons method.  Instream flow criteria are discussed in more detail in 

Section 4.3.

If a portion of the Authority’s yield is dedicated to creating interruptible supplies, the 

potential water supplies from the system can be increased substantially.  The interruptible 

supplies were evaluated using the “75-75 rule”, which is the method primarily used by TCEQ 

when evaluating interruptible supplies.  The 75-75 rule is met if at least 75% of the 

maximum annual interruptible supply is available at least 75% of the years.  More 

information regarding the modeling of interruptible supplies may be found in Appendix C.   

Table 3.4 

Summary of System Operation Yield Runs 

(Values in Acre-Feet)

Description Diversion 

Locations 

Additional 

Firm Yield 

at Diversion 

Location 

Additional 

(Reduced)

Firm Yield 

at Gulf 

Interruptible

Supply at 

Diversion 

Total 

Additional 

Yield

GR 150,538 (2,089) - 148,449

HB 144,306 1,143 - 145,449

System operation 

GM 421,449 - - 421,449

GR 60,538 (2,089) 157,000 215,449

HB 54,306 (1,143) 303,000 358,449

System operation with 
interruptible supplies 

GM 330,449 - 670,000 1,001,449

GR Yield maximized at the Brazos River near Glen Rose.  Remaining yield is taken at the Gulf of Mexico. 

HB  Yield maximized at the Brazos River near Highbank.  Remaining yield is taken at the Gulf of Mexico. 

GM All yield taken at the Gulf of Mexico. 
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3.4 Interaction of Bed and Banks Delivery and Instream Flow 
Requirements 

The Authority has customers located throughout the Brazos River Basin.  The largest 

demand centers are located on the I-35 corridor between the cities of Waco and Round Rock 

and in the lower basin in Fort Bend and Brazoria Counties.  Some of these customers take 

water directly from a reservoir, while others take water from the Brazos River or one of its 

tributaries.  Many of these riverside customers depend on periodic reservoir releases to back 

up their own run-of-the-river or reservoir rights, while others depend on regular downstream 

releases.  The use of the bed and banks of the Brazos River and its tributaries is crucial to 

Authority operations, and new water appropriated and made available through system 

operation will need bed-and-banks authorization to be incorporated in the Authority system.   

The base WAM model has all Authority water rights modeled as lakeside diversions, 

while the system operation model assumes that all diversions occur from three points on the 

river.  In actual operation, the Authority system will be a combination of lakeside and river 

diversions.  This has implications for water rights in the Brazos River Basin with instream 

flow requirements.   

Instream flow requirements are special conditions included in water rights that 

prevent a water right from diverting when streamflow is below a specific amount, or from 

diverting an amount that would cause streamflow to fall below a specific amount.  Following 

TCEQ guidance, most of these instream flow requirements apply to all water rights junior to 

the water right with the instream flow requirement, even if that junior water right has no 

instream flow requirements of its own.  This prevents a junior water right in the model from 

making diversions when a senior water right cannot divert.  The additional flow in the river 

derived from releases or spills due to system operation from Authority reservoirs can be used 

to meet the instream flow requirements for many rights, potentially increasing the reliability 

of those rights.

Sixty-one rights with instream flow requirements are referred to as ‘Hale clause’ 

rights.  The Hale clause is a special condition that specifies instream flow requirements are 

exclusive of releases from upstream Authority reservoirs.  Previous versions of WRAP could 
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not correctly model Hale clause rights, but the February 2004 version used for this analysis 

incorporates logic to model these rights correctly.  

3.5 Impacts on Existing Water Rights 

As mentioned in Section 3.2, the system operation model uses special techniques to 

minimize impacts on existing water rights.  Additional demand on reservoirs can result in 

impacts on other water rights, even if the additional diversions from the reservoir are junior 

to all other water rights.  (This can happen because the additional diversions made at a junior 

priority create more empty storage space in the reservoir, and the empty storage space is 

refilled in subsequent months at the priority associated with storage under the reservoir’s 

senior water right.)  In order to minimize this type of occurrence a special modeling 

technique was derived to prevent Authority water rights from depleting more water at their 

original priority date than they would in the base model.  (In water availability modeling, 

depletions are the total amount of flow used by a water right, including diversions and 

impoundment.)  Depletions made by each Authority system right were extracted from the 

base run.  These depletions were used to generate a time series of monthly target diversions 

in the system model, with a unique value for each time step in the model.  These target 

diversions were substituted for Authority water rights in the system model.  Rather than 

filling storage or meeting demands, the depletions from the target diversions were placed into 

‘dummy’ control points, reserving them for diversion and storage by the system operation 

water rights.  This assures that the Authority does not deplete more flow in system operation 

than would be depleted with full use of existing water rights at their current priority unless 

there is unappropriated flow available.  Because the Authority’s existing rights do not deplete 

more water than they would have without system operation, other water rights are not 

significantly affected by system operation.  This technique is described in more detail in 

Appendix C.

The system modeling technique utilized to evaluate the system operations application 

was successful.  Table 3.5 compares the reliability of water rights under system operation 

with the base run.  The reliability of most water rights was not impacted by incorporating 

system operation.  Other water rights are more reliable with system operation, largely 

because releases and more frequent spills from Authority reservoirs meet instream flow 
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requirements more frequently than in the base model (see Section 3.4).  A few water rights, 

less than 0.5% of the rights in the basin, had minor negative impacts on reliability.  Of the 

seven rights with impacts greater than 1%, most are very small rights experiencing a loss of a 

few acre-feet per year.  The negative impacts generally occur when a senior water right 

subject to an instream flow requirement was able to deplete more flows than in the base runs, 

impacting junior water rights.  Other negative impacts appear to be cumulative rounding 

errors.  Given the complexity of the interactions of water rights and the accuracy of the 

model, these negative impacts are not significant.

Implementing this type of operation will require a water accounting procedure that 

will track diversion and storage of Authority rights under existing water rights and the 

System Operation Permit.  These accounting procedures will be developed as part of the 

Water Management Plan and will be approved by TCEQ. 

Table 3.5 

Summary of Impacts of System Operation on the 

Volume Reliability of Existing Water Rights 

Impact on average diversion as a percentage of permitted amount 

Total Less

than 

1% 

1% to 

2% 

2% to 

3% 

3% to 

4% 

4% to 

5% 

5% to 

6% 

More 

than 

6% 

Yield at Gulf of Mexico 

Water rights less reliable 81 74 6 1 0 0 0 0

Water rights more reliable 341 161 41 24 12 12 6 85

Water rights with no change 1,080 

Total 1,502

Yield at Highbank 

Water rights less reliable 98 91 6 1 0 0 0 0

Water rights more reliable 333 153 43 23 15 10 6 83

Water rights with no change 1,071 

Total 1,502

Yield at Glen Rose 

Water rights less reliable 99 92 6 1 0 0 0 0

Water rights more reliable 332 151 44 21 17 10 6 83

Water rights with no change 1,071 

Total 1,502

NOTE: Values assuming 2060 return flow conditions 
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4 Environmental Analysis of the System Operation 
Permit

4.1 Key Points 

Alternatives to the System Operation Permit include no action, Little River Reservoir, 
Millican Reservoir, Carrizo-Wilcox aquifer development, out-of-basin water, reallocation of 
Corps reservoirs, and reservoirs such as South Bend, Turkey Peak and others.  With the 
exception of reallocation, all of these alternatives involve construction of a considerable 
amount of new infrastructure to make additional water available.

Achieving an equivalent amount of surface water supplies would require construction of a 
large reservoir or extensive groundwater development, either of which may have significant 
impacts.  Other than delivery facilities to customers, the System Operation Permit will 
require no infrastructure to make new yield available.  The System Operation Permit 

represents the most cost-effective and environmentally sensitive alternative for 

development of new water supplies in the Brazos River Basin.  

At this time site-specific instream flow studies are not completed for the Brazos River or its 
tributaries, although several studies are proposed in the near future.  The Authority is 
committed to protecting instream uses through dedication of a portion of the appropriation 
through system operation for environmental needs.  For this report, instream flow criteria 
using the Lyons method were developed and applied to system operation diversions.  The 
modeling runs show no impact at the diversion point when implementing system operation, 
and improved streamflow conditions at other locations. 

The System Operation Permit is not expected to significantly impact the groundwater 
resources of the Brazos River Basin.  Conjunctive use of water generated by the System 
Operation Permit with groundwater may prove to be an efficient way to manage both 
resources.

The Brazos River has a very small estuary system.  The overall impact on the productivity 
and ecological health of the Brazos River Estuary is expected to be minimal. 

System operation on a firm yield basis actually improves lake levels by leaving more water 
in storage in the Authority system much of the time when compared to the base Brazos 
WAM.  However, during extended dry periods there is less storage in the system. 

The System Operation Permit is expected to have minimal impact on water quality, 
archeological resources, wetlands, flooding terrestrial vegetation, or endangered and 
threatened species.  As releases from reservoirs increase over time, instream aquatic habitats 
may actually improve. 

The System Operation Permit is consistent with the Coastal Management Program. 
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4-2

4.2 Alternatives to the Permit 

Many water supply projects have been studied in the Brazos River Basin that could be 

considered as alternatives to the System Operation Permit.  The latest review of potential 

water supply projects was performed for the first round of Senate Bill One sponsored 

regional water planning.  For the most part, the alternatives presented in this section are from 

the plans for Brazos G and Region H.  A summary of the alternatives is presented in Table 

4.1.

With the exception of reallocation of Corps reservoirs, all of these alternatives 

involve construction of a considerable amount of new infrastructure to make additional water 

available.  Achieving a significant new water supply requires construction of a large reservoir 

or extensive groundwater development, either of which may have environmental impacts.  

Other than delivery facilities to new customers, the System Operation Permit will require no 

infrastructure to make new yield available.  The System Operation Permit represents the most 

cost-effective and environmentally sensitive alternative for development of new water 

supplies in the Brazos River Basin.

One of the key features of the System Operation Permit is the flexibility that the 

permit will give the Authority in carrying out its legislative mandate to develop, manage and 

conserve the water resources of the Brazos River Basin.  The current System Operation 

Order and the Excess Flows permits already grant a degree of flexibility.  However, some of 

the accounting requirements and constraints imposed by the current System Operation Order 

and the Authority’s water rights prevent the Authority from making the most efficient use of 

its system.  The System Operation Order does not appropriate the additional water made 

available through system operation as well. The System Operation Permit is needed to 

assure that the water made available by system operation is available as a reliable water 

supply for future development in the Brazos River Basin. 

The System Operation Permit, along with the proposed Water Management Plan, will 

provide a flexible method for efficiently managing the resources in the basin under current 

and future conditions.  The Water Management Plan would be submitted for approval by 

TCEQ and updated periodically to reflect changing conditions.
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4.2.1 No Action 

The 2002 State Water Plan identified as much as 1,488,686 acre-feet of water supply 

needs in the Brazos River Basin and adjacent areas that cannot be met with existing water 

supplies and infrastructure.  Although some of these needs can be met by improvements to 

existing infrastructure or connections to existing supplies, a significant portion of these needs 

can only be met through development of new water supplies.  New supplies, such as the 

supplies from the System Operation Permit, are necessary to prevent potential shortages of 

water in the Brazos River Basin and ensure the economic viability of the region. 

4.2.2 Carrizo-Wilcox Aquifer 

The Carrizo-Wilcox aquifer is a prolific fresh-water source underlying Brazos, 

Burleson, Falls, Grimes, Lee, Limestone, Milam and Robertson Counties.  According to the 

Brazos G plan, almost 268,000 acre-feet of water per year are available from the aquifer.  In 

1999 the water use from the aquifer was approximately 90,500 acre-feet per year.  Over 

40,000 acre-feet per year were used for municipal purposes, mostly in the Bryan-College 

Station area.  Significant amounts of water from this source are used for manufacturing, 

irrigation and steam-electric power generation19.  The quality of water in the aquifer is 

generally adequate for municipal purposes, with some locations requiring additional 

treatment because of iron, hydrogen sulfide and methane concentrations that exceed 

standards.

The Brazos G plan includes further development of the Carrizo-Wilcox aquifer to 

meet future demands in Brazos and Williamson Counties.  The total cost of development of 

these projects ranges between $141 million and $206 million.   

4.2.3 Little River Reservoir 

The Little River Reservoir was a recommended strategy in both the 2001 Brazos G 

plan and the Region H plan20.  The Little River site is located in Milam County near the City 

of Cameron, just upstream of the confluence with the Brazos River.  The Region G plan 

evaluated two alternatives for the reservoir.  The smaller version has a storage volume of 

19 Texas Water Development Board: Historical Groundwater Pumpage Data, December 2003. 
20 Brown & Root/Turner, Collie and Braden Joint Venture:  Task 5 Report Identification, Evaluation, and 
Selection of Water Management Strategies, prepared for the Region H Water Planning Group, January 2001. 
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about 180,000 acre-feet and a yield of 56,000 acre-feet per year.  The larger version, which 

was recommended in the regional plans, has a storage volume of 930,000 acre-feet and a 

yield of 129,000 acre-feet per year.  The two projects were estimated to cost approximately 

$173 million and $361 million, respectively.  Most of the water would be used to supply 

Region H, with approximately 30,000 acre-feet per year remaining in Brazos G.   

The regional plans report potential environmental impacts on instream flows in the 

Little River, fish and wildlife impacts, including possible low impacts on one federally listed 

bird species (Interior least tern) and one endangered amphibian species (Houston toad), and 

cultural impacts near the City of Cameron.  Implementing the reservoir would require a 

coalition of potential water users in the Williamson County and Houston metropolitan areas.  

The Authority is listed as the most likely primary sponsor of this project.   

4.2.4 Millican Reservoir 

The Millican Reservoir refers to several alternative reservoir sites located on the 

Navasota River.  Since the mid 1940s, the U.S. Army Corps of Engineers has studied various 

alternatives for the Millican Reservoir for the purposes of flood control, water supply, 

hydropower generation and recreation.  The latest studies, conducted in the 1980s, 

recommended two sites for the dam: Bundic and Panther Creek.

The Brazos G plan recommended the upstream Bundic Site as a water management 

strategy for the Authority.  The Bundic site is located between SH 21 and US 79, about 19 

miles northeast of the City of Bryan.  This site was chosen over the downstream Panther 

Creek site because it had fewer environmental impacts and was more economical.  The 

proposed reservoir would have 228,000 acre-feet of capacity, with a conservation pool area 

of 15,400 acres.   The Bundic Site would supply 73,800 acre-feet per year of water.  Project 

cost is estimated to be $552.4 million (1999 dollars).  Environmental impacts are moderate to 

high.  According to the Corps study, this reservoir would be constructed for water supply and 

recreation purposes.

Recent studies by the Corps of Engineers have indicated that the Panther Creek Dam 

Site remains a suggested alternative for area stakeholders because of the potential for flood 
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damage reduction associated with the project21.  The Panther Creek Site is located on the 

Navasota River in the Brazos River Basin east of Bryan-College Station in Brazos, Grimes, 

Robertson and Leon Counties.  The Panther Creek Site project could supply 235,200 acre-

feet per year of water.  Project cost is estimated to be $1,237.3 million (1999 dollars), and 

47,550 acres of land will be impacted by this project.  Impacts are high due to the inundation 

of the Yegua Lignite, Kurten oil and gas field, and wetland areas.

4.2.5 Out-of Basin Water 

Currently the most significant interbasin transfers of surface water into the Brazos 

River Basin occur in Williamson County, where water is imported from the Highland Lakes 

system in the Colorado River Basin, and in Taylor County, where water is imported for the 

City of Abilene from Lake Ivie, also in the Colorado River Basin.  Other interbasin transfers 

include Oak Creek Reservoir to the City of Sweetwater and Lake J. B. Thomas to the City of 

Snyder from the Colorado River Basin.  Although it is likely that supplies from these sources 

will increase over time, it is unlikely that new interbasin transfers could replace more than a 

small part of the supplies available from the System Operation Permit.   

Significant quantities of out-of-basin groundwater could become a viable alternative 

to water generated from the System Operation Permit.  However, transporting the water to 

potential customers would require a significant amount of infrastructure.  An efficient use of 

out-of-basin water may be conjunctive use with interruptible supplies generated by the 

System Operation Permit.   

4.2.6 Reallocation of Corps Reservoirs 

There are nine Federal reservoirs in the Brazos River Basin operated by the Corps of 

Engineers:  Lake Whitney, Lake Aquilla, Lake Waco, Lake Proctor, Lake Belton, Lake 

Stillhouse Hollow, Lake Georgetown, Lake Granger and Lake Somerville.  The Authority 

has water rights in every reservoir except Lake Waco.  Currently, the Authority is working 

with the Corps to evaluate the possibility of converting existing hydropower storage, flood 

storage and sediment storage to water supply use.  Because these reservoirs are Federal 

projects, reallocation of the reservoirs may require a complete Environmental Assessment 

21 Freese and Nichols, Inc.:  Texas Water Allocation Assessment Report, prepared for the U.S. Army Corps of 
Engineers Fort Worth District, March 2002. 
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following the requirements of the National Environmental Policy Act of 1969.  If reallocation 

is shown to have significant environmental impacts, a detailed Environmental Impact 

Statement will be required.  In some cases, reallocation may require Federal legislative 

action.

It is unlikely that reallocation by itself would produce enough yield to replace the 

System Operation Permit.  However, even with the System Operation Permit in place, 

reallocation is a viable strategy that the Authority may elect to pursue at some future date.  

The additional storage could be an enhancement to system operation.   

4.2.7 Other Reservoir Sites 

Several other large reservoir sites were evaluated as part of the Brazos G plan, 

including the Paluxy Reservoir, Lake Bosque, South Bend Reservoir, Breckenridge 

Reservoir and Double Mountain Fork sites.  Several smaller on-channel and off-channel 

reservoirs were evaluated in the plan as well.  Others, such as the Turkey Peak Reservoir and 

Cedar Ridge sites, have been evaluated in other recent studies22.  These reservoir sites are not 

viable alternatives to the System Operation Permit because they produce much less water 

than the System Operation Permit and the supply would be used solely to meet local needs.   

4.3 Instream Uses 

As the largest river basin in Texas, the Brazos River and its tributaries represent a 

significant portion of the environmental resources of the state.  Also, with the basin’s 

location close to most of the major population centers in the state, the basin contains 

significant recreational resources as well.  The main stem segments from Morris Sheppard 

Dam to US 180 and from De Cordova Bend to Lake Whitney are popular with canoeists.  

Reservoirs located near urban areas, such as Lakes Belton, Stillhouse Hollow, Granger, 

Georgetown, Whitney and Somerville, are particularly valuable as recreational resources.  

Cultural resources are represented by Dinosaur Valley State Park near Glen Rose and 

historical areas at Washington-on-the-Brazos and Stephen F. Austin State Parks, just to name 

a few.  The Authority is committed to protecting these resources. 

22 Freese and Nichols, Inc.:  Draft West Central Brazos River Basin Regional Water Treatment and Distribution 
Facility Plan, prepared for the Brazos River Authority et al., February 2004. 
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At this time no site-specific instream flow studies have been completed for the Brazos 

River or its tributaries, although several studies are proposed in the near future.  For the 

purposes of this report, instream flow criteria were developed using the Lyons method at the 

Glen Rose and Highbank yield analysis points, as well as at the Brazos River at Richmond 

gauge.  The Lyons method is the default method used by TCEQ when evaluating water rights 

when no site-specific information is available.  The Lyons method sets minimum stream flow 

bypass levels at 40% of the historical median daily flow for the months of October through 

February and 60% of the median daily flows for March through September.  Diversions may 

not cause flow in the stream to fall below these levels. 

 Table 4.2 shows the monthly Lyons bypass criteria for the Glen Rose and Highbank 

primary diversion points, and for the Brazos River at Richmond USGS stream gauge. 

Table 4.2 

Instream Flow Criteria Using the Lyons Method 

(Values in Acre-Feet per Month) 

Month Glen

Rose

Highbank Richmond

January 6,272 28,530 85,837

February 4,976 27,102 121,960

March 9,223 42,058 199,589

April 11,211 46,235 184,046

May 24,866 76,737 333,509

June 30,597 66,050 232,602

July 16,712 37,630 82,086

August 15,347 31,617 58,844

September 12,674 25,706 65,514

October 6,788 17,217 46,417

November 5,141 18,696 53,197

December 4,993 24,546 75,999

Many water rights include restrictions specifying a minimum flow that must be left in 

a stream before a water right can divert.  In older water rights, these instream flow 

requirements are designed to protect senior water rights.  Newer water rights may include 

instream flow requirements for environmental protection.  Because diversions under system 

operation are considered the most junior water rights in the basin, these instream flow 

requirements apply to system operation diversions as well. 
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Figures 4.1, 4.2 and 4.3 compare the frequency of meeting Lyons bypass goals at the 

Glen Rose, Highbank and Richmond gauges. The red bars in each chart shows the 

percentage of months with flows greater than criteria from the base run (Brazos WAM Run 

3), which has all Authority diversions lakeside and no return flows.  The magenta line with a 

square marker shows the same information for the base run incorporating 2060 return flows.  

The dark blue line with the triangle marker shows the percentage of months meeting criteria 

for the system operation run maximizing the supply at the Glen Rose gauge.    The light blue 

line with the diamond marker and the green line with the circle marker show the same 

information for the yield runs maximizing the supplies at the Highbank Gauge and Gulf of 

Mexico, respectively.  (Although the Richmond Gauge is not a yield location, it is included 

because of the number of existing instream flow requirements that are based on that 

particular gauge.)  These graphs represent flows measured just downstream of the diversion 

point.

Figure 4.1 

Frequency of Meeting or Exceeding Lyons Bypass  

Criteria at the Glen Rose Gauge 
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Figure 4.2 

Frequency of Meeting or Exceeding Lyons Bypass  

Criteria at Highbank Gauge 
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Figure 4.3 

Frequency of Meeting or Exceeding Lyons Bypass  

Criteria at the Richmond Gauge 
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Examining these graphs, we can make the following observations: 

 Return flows do not significantly increase the frequency of meeting instream 

criteria at the Glen Rose and Highbank gauges.  At the Richmond Gauge, the 

presence of return flows causes a modest increase in the frequency of meeting 

instream flow requirements in the latter half of the year. 

 When yield is taken at the Glen Rose Gauge, the frequency of meeting 

instream flow requirements is about the same with and without system 

operation.  If yield is taken downstream, the frequency of meeting instream 

flow requirements is greater than in the base runs. 

 At the Highbank Gauge, the frequency of meeting instream flow requirements 

is about the same as the base runs when taking yield at either Glen Rose or 

Highbank.  When yield is taken downstream at the Gulf of Mexico, the 

frequency of meeting instream flow requirements is higher. 

 At the Richmond Gauge the frequency of meeting instream flow criteria with 

system operation is much improved over the base runs.  In the months of July 

through November, the instream flow criteria are exceeded almost all of the 

time with system operation. 

The above graphs show that there are minimal impacts on instream flows at the 

diversion points.  To further illustrate the instream benefits of system operation, Figures 4.4, 

4.5 and 4.6 illustrate low flow statistics (flows below the median) for the base and firm yield 

runs at other locations in the basin. The 10th percentile flows represent extreme low flow 

conditions, while the 25th percentile flows represent moderate low flow conditions.  Figure 

4.4 shows low flow statistics at the Brazos River at Waco Gauge, which is located between 

the Glen Rose and Highbank yield points.  Figure 4.5 shows the same data for the Little 

River at Cameron Gauge, which is located on a major tributary of the Brazos River 

downstream of five of the Authority’s reservoirs (Lake Proctor, Lake Belton, Lake Stillhouse 

Hollow, Lake Georgetown and Lake Granger).  Figure 4.6 shows low flow statistics at the 

Brazos River at Richmond Gauge, which is a key flow indicator gauge for the lower Brazos 

Basin.  The color convention used in these graphs is the same as in Figures 4.1, 4.2 and 4.3.  

More information on flow statistics may be found in Appendix F. 
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Figure 4.4 

Low Flow Statistics at the Brazos River at Waco Gauge 

Brazos River at Waco - 10th Percentile Flows
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Figure 4.5 

Low Flow Statistics at the Little River at Cameron Gauge 

Little River at Cameron - 10th Percentile Flows
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Figure 4.6 

Low Flow Statistics at the Brazos River at Richmond Gauge 

Brazos River at Richmond - 10th Percentile Flows
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These graphs illustrate several flow trends when comparing system operation with the 

base runs: 

 The inclusion of return flows causes a significant increase in low flows at the 

Cameron Gauge.  Return flows in the base run makes almost no difference in low 

flows at the Waco Gauge and causes only minor increases at the Richmond 

Gauge.

 In almost every case low flows are higher with system operation.   

o The least improvement is shown in the Glen Rose runs at the Waco Gauge 

(Figure 4.4).   Low flows are slightly higher from March through June and 

about the same the rest of the year.   

o In contrast, looking at the Highbank run at the Waco Gauge, the minimum 

flow for the 10th percentile with return flows is 115 acre-feet, while the 

minimum 10th percentile flow in the Highbank run is over 28,000 acre-feet, a 

substantial increase.

These graphs support the following conclusions:

 The System Operation Permit will not adversely impact instream flows.  

 Downstream reservoir releases and more frequent spills made under the System 

Operation Permit will actually improve instream flow conditions in many 

locations.

4.4 Water Quality 

The draft 2004 Texas 303(d) list identifies several segments of the Brazos River 

Basin with water quality concerns23.  Most of these segments are tributaries of the Brazos 

River and are listed for high bacteria levels. A few reservoirs are noted for dissolved oxygen 

concerns.  Several segments in the upper basin are impacted by high chloride and dissolved 

solids.  The System Operation Permit will have minimal or no impact on most of the 

impaired segments on the 303(d) list because these segments are part of tributaries of the 

Brazos River and are not below Authority reservoirs.  For those segments directly 

23 Texas Commission on Environmental Quality:  Draft 2004 303(d) List, available on line at 
http://www.tnrcc.state.tx.us/water/quality/305_303.html 
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downstream of an Authority reservoir, more frequent releases from the reservoir during dry 

periods as a result of system operation may improve water quality.  As demand increases in 

the lower basin and deliveries using the bed and banks of the Brazos River occur more 

frequently, water quality during low flow times may improve in other impacted areas, such as 

the Brazos River above the Navasota River.

In addition to the segments listed on the 303(d) list, Possum Kingdom Lake, Lake 

Granbury and Lake Whitney have relatively high concentrations of chlorides and dissolved 

solids.  These reservoirs meet stream standards, but in most cases use of these reservoirs for 

drinking water purposes requires advanced treatment.  The increased operational flexibility 

sought in the System Operation Permit will allow the Authority to balance water quality 

problems for customers receiving water from multiple sources.  The impact of water quality 

on Authority operations will be addressed in the Water Management Plan.   

4.5 Groundwater 

The additional yield made available through the System Operation Permit is not 

expected to have an impact on groundwater resources in the Brazos River Basin.  This water 

may serve as a substitute for further development of groundwater in some parts of the basin, 

potentially reducing aquifer declines and subsidence.

It is likely that some of the interruptible supply may be used conjunctively with 

groundwater resources in various parts of the basin.  This may prove to be an efficient way to 

use these resources. 

4.6 Bays and Estuaries 

The Brazos River Estuary is very small, with an open water area of about 2 square 

miles and about 31 square miles of adjacent wetlands.  There is no bay system at the mouth 

of the river like other major rivers in Texas.  The mouth of the river has been relocated to a 

new channel, and the old channel now serves as the harbor for the City of Freeport.  The 
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Brazos River Estuary is not an important recreational destination or a significant commercial 

fishery.  Commercial fishing in the Brazos River Estuary is limited primarily to crabbing24.

An increase in the water volume pumped under the System Operation Permit may 

reduce water levels downstream, causing some reduction in water entering the Brazos River 

Estuary or coastal wetlands adjacent to the Brazos River.  The overall impact on the 

productivity and ecological health of Brazos River Estuary is expected to be minimal. 

4.7 Other Issues  

Figures 4.7 and 4.8 compare the total Authority system storage in the base run, with all 

reservoirs operating on a firm yield basis and with system operation, all under estimated 

2060 conditions.  These figures show that under maximum use conditions the storage in 

Authority reservoirs will be the same or slightly higher most of the time with system 

operation.  There are small impacts of system operation during extremely dry periods, with 

reservoir storage somewhat lower. 

Figure 4.7 

Comparison of Total System Storage

with and without the System Operation Permit – 2060 Conditions 
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24 Freese and Nichols, Inc. and Brown and Root, Inc.:  Report on Allens Creek Reservoir Supporting an 

Application to Amend Permit 2925, prepared for the Brazos River Authority, City of Houston and the Texas 
Water Development Board, May 2000. 
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Figure 4.8 

Comparison of Range of Storage Values

with and without the System Operation Permit – 2060 Conditions 

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

0
%

1
0
%

2
0
%

3
0
%

4
0
%

5
0
%

6
0
%

7
0
%

8
0
%

9
0
%

1
0
0
%

M
ill

io
n
s

% of Time Equaled or Exceeded

S
y
s
te

m
 S

to
ra

g
e
 (

A
c
-F

t)

Base Run for 2060 System Operation Firm yield lakeside

Reservoir elevation will be a key consideration in developing the Water Management 

Plan, which will balance recreational needs, instream flow needs and current system 

demands. 

The System Operation Permit is expected to have minimal impact on archeological 

resources, wetlands, flooding, terrestrial vegetation, or endangered and threatened species.  

Over time as releases from reservoirs increase to meet downstream needs with system 

operation water aquatic habitats may actually improve.  

4.8 Consistency with the Texas Coastal Management Program  

The regulations concerning compliance with the Texas Coastal Management Program 

(CMP) are found in Title 31, Part 16, Chapter 501 through Chapter 506 of the Texas 

Administrative Code and Section 33 of the Texas Natural Resources Code.  The purpose of 

the CMP is to make more effective and efficient use of public funds and to more effectively 

and efficiently manage coastal natural resource areas (CNRAs) and the activities that may 

affect them.  The program is based on goals and policies that guide the use and development 

of CNRAs, preserve and protect CNRAs, and improve government processes.  The Coastal 
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Coordination Council (Council) has adopted rules promulgating these goals and policies.  

Agency actions that impact CNRAs must comply with these goals and policies.  Certain 

activities undertaken by state agencies must be referred to the Council for a consistency 

review to assess whether the action is consistent with the goals and policies of the CMP. 

The goals of the CMP are25:

(1) to protect, preserve, restore, and enhance the diversity, quality, quantity, functions, 
and values of CNRAs; 

(2) to ensure sound management of all coastal resources by allowing for compatible 
economic development and multiple human uses of the coastal zone; 

(3) to minimize loss of human life and property due to the impairment and loss of 
protective features of CNRAs; 

(4) to ensure and enhance planned public access to and enjoyment of the coastal zone in a 
manner that is compatible with private property rights and other uses of the coastal 
zone;

(5) to balance the benefits from economic development and multiple human uses of the 
coastal zone, the benefits from protecting, preserving, restoring, and enhancing 
CNRAs, the benefits from minimizing loss of human life and property, and the 
benefits from public access to and enjoyment of the coastal zone; 

(6) to coordinate agency and subdivision decision-making affecting CNRAs by 
establishing clear, objective policies for the management of CNRAs; 

(7) to make agency and subdivision decision-making affecting CNRAs efficient by 
identifying and addressing duplication and conflicts among local, state, and federal 
regulatory and other programs for the management of CNRAs; 

(8) to make agency and subdivision decision-making affecting CNRAs more effective by 
employing the most comprehensive, accurate, and reliable information and scientific 
data available and by developing, distributing for public comment, and maintaining a 
coordinated, publicly accessible geographic information system of maps of the 
coastal zone and CNRAs at the earliest possible date. 

(9) to make coastal management processes visible, coherent, accessible, and accountable 
to the people of Texas by providing for public participation in the ongoing 
development and implementation of the Texas CMP; and 

(10) to educate the public about the principal coastal problems of state concern and 
technology available for the protection and improved management of CNRAs. 

Under § 505.11, actions by the TCEQ that are subject to consistency review include a 

new or amended appropriation of water exceeding 5,000 or more acre-feet within the 

program boundary or exceeding 10,000 or more acre-feet outside the program boundary but 

25 31 Texas Administrative Code §501.12.  Available online at http://www.sos.state.tx.us/tac/ 
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within 200 river miles of the coast.  The proposed System Operation Permit meets both 

criteria and so is subject to consistency review under the CMP. 

Additionally, subsection (f) of § 33.2053 of the Texas Natural Resources Code states 

that the TCEQ shall comply with Sections 33.205(a) and (b) when issuing or approving a 

new permit or an amendment for an annual appropriation of 5,000 or more acre-feet of water 

within the program boundary; or 10,000 or more acre-feet of water outside the program 

boundary but within 200 river miles of the coast.  The proposed System Operation Permit 

meets both criteria.  For these reasons, the proposed System Operation Permit is subject to 

consistency review by the Council as stated in subsection (f). 

31 TAC §501.14(r) offers policy guidance to TCEQ for appropriations of water in 

CNRAs.  Factors to be taken into account include beneficial inflows to affected bay and 

estuary systems, instream uses, water quality, and fish and wildlife habitats. 

4.8.1 Beneficial Inflows to the Brazos River Estuary 

Unlike most Texas estuaries, the Brazos River Estuary lacks a large bay behind a 

barrier island system.  The Brazos River empties directly into the Gulf of Mexico and has a 

very small estuary.  The estuary has an open water area of about 2 square miles and has about 

31 square miles of adjacent wetlands.  The river has been diverted to a new channel 

approximately 6 miles south of the original mouth.  The old channel now serves as the harbor 

at Freeport.  Commercial fishing in the Brazos River Estuary is limited primarily to crabbing.   

The Gulf Intracoastal Waterway intersects the Brazos River Estuary just upstream of 

the mouth of the river.  Fresh water flows from the river are controlled by floodgates, which 

are normally closed unless boat traffic is crossing the river.  These gates reduce the amount 

of fresh water entering the fisheries associated with the waterway26.

It is unlikely that diversion amounts in the Brazos River Estuary will ever match 

those shown in the system operation runs.  As such, these scenarios are a poor indicator of 

the impact on the estuary.  Control of salt water intrusion during extended periods of low 

flow will be a key issue that will be addressed in the proposed Water Management Plan. 

26 Freese and Nichols, Inc. and Brown and Root, Inc.:  Report on Allens Creek Reservoir Supporting an 

Application to Amend Permit 2925, prepared for the Brazos River Authority, City of Houston and the Texas 
Water Development Board, May 2000. 

4-20
BRA-CA-000102



Report in Support of System Operation Permit Application June 14, 2004 

Because the System Operation Permit does not require construction of a new 

reservoir or significant development of groundwater resources, it is a low impact alternative 

to meeting the future water requirements of the State of Texas.  The reliable water authorized 

in the System Operation Permit can only be made available through use of the Authority 

system.  If the System Operation Permit is not granted, other potentially higher impact 

alternatives may be needed to meet future water demands. 

4.8.2 Instream Uses, Water Quality and Habitat 

In the modeling supporting this application, diversions upstream of the Gulf of 

Mexico are subject to instream flow requirements using the Lyons Method (see section 4.3).  

Until site-specific studies have been completed on the Brazos River system, this method will 

be used for protection of instream uses, water quality and wildlife habitat.  Site specific 

requirements may be applicable when the proposed studies in the Brazos River Basin have 

been completed.  It is likely that over time, as releases increase from upstream reservoirs for 

water used under the System Operation Permit, some habitats may actually improve. 

The proposed System Operation Permit will not directly harm the functions and 

values of CNRAs as habitat for terrestrial and aquatic wildlife.  An increase in the water 

volume pumped may reduce water levels downstream, causing some reduction in water 

entering coastal estuaries and bays or coastal wetlands adjacent to the Brazos River.  Total 

river diversions under the proposed System Operation Permit represent only a small percent 

of the total inflows into the Brazos River Estuary under high flow conditions.  For this 

reason, impacts to the aquatic life should be minimal.  The effects of the proposed System 

Operation Permit on habitat values for terrestrial wildlife within the CNRAs should be 

minimal. 

The System Operation Permit is not expected to significantly impact water quality of 

coastal waters.  Most of the flow in the Brazos River goes directly into the Gulf of Mexico.  

Any alteration in water quality in the Gulf of Mexico is likely to be localized and within 

range of historical conditions. 
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4.8.3 Other Requirements of 31 TAC §501.14(r) 

This System Operation Permit will be subject to review by the Texas Parks and 

Wildlife Department (TPWD).  TCEQ will consider all information, evidence or testimony 

presented by the TPWD. 

There is no new reservoir construction associated with the System Operation Permit.  

Therefore, 31 TAC §501.14(r) (J), which requires that five percent of the yield of a new 

reservoir constructed with state participation that is located less than 200 miles from the coast 

be dedicated to TPWD, does not apply. 

The Authority has a Water Conservation Plan, which may be found in the Application 

documents. 
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5 Consistency with the State and Regional Water Plans 

5.1 Key Points 

Expected demands from the Authority will exceed supplies between 2020 and 2030.  
By 2050, the shortage is expected to be over 155,000 acre-feet per year.  The regional 
water plans include several options for the Authority to meet this demand, including 
construction of the Little River and Millican Reservoirs.

The System Operation Permit may be considered consistent with the existing 

regional plans because much of the future increases in demand in the Brazos 

River Basin and adjacent areas are expected to be supplied by the Authority 

using the Brazos River and its tributaries as a source of supply.  The System 

Operation Permit is an alternative to new Authority-sponsored water supply 

projects.

System Operation is included in the 2001 Brazos G regional water plan as a strategy 
for the Authority.

The Authority has prepared amendments to the existing Region G and Region H 
plans.  The Authority will be working with Regions B, C, G, H, and O in the current 
round of regional planning to have water from the System Operation Permit 
considered in future regional plans.

There are several other strategies included in the regional plans for which system 
operation may be considered as an alternative in the current round of regional 
planning.  These strategies may be found in Table 5.4. 

5.2 Introduction 

TAC 30 §295.16 states that an application for a new water right:

Shall contain information describing how it addresses a water supply need in a 

manner that is consistent with the state water plan or the applicable approved 

regional water plan for any area in which the proposed appropriation is located 

or, in the alternative, describe conditions that warrant a waiver of this 

requirement.

System operation is mentioned as a major water provider strategy in the Brazos G 

plan.  However, no supply or cost is listed in the plan and no water from system operation is 

allocated to meet needs in the region.  As a result, system operation is not mentioned in the 

list of strategies for Region G in the 2002 state water plan27.

The System Operation Permit may be considered consistent with the existing regional 

plans because much of the future increases in demand in the Brazos River Basin and adjacent 

areas are expected to be supplied by the Authority using the Brazos River and its tributaries 

27 Texas Water Development Board:  Water for Texas – 2002, January 2002. 
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as a source of supply.  The System Operation Permit is an alternative to new Authority-

sponsored water supply projects.   

The Authority has contacted the Brazos G and Region H Water Planning Groups to 

coordinate inclusion of the System Operation Permit in the 2005 regional water plans.  In 

addition, the Authority has prepared an amendment to the Brazos G and Region H plans to 

include System Operation as a major water provider strategy. 

5.3 Need for Additional Water 

Currently the Authority has water rights for existing reservoirs totaling 696,901 acre-

feet per year (excluding Allens Creek Reservoir, which has not yet been built).  Figure 5.1 

compares the projected demands from the Authority system from the 2002 State Water Plan, 

extended through the year 2100, to water rights for existing reservoirs.  Demands from 

Authority sources will exceed the existing supply between 2020 and 2030.  Table 5.1 

summarizes the water needed from the Authority system from the 2002 State Water Plan28.

Figure 5.1 

Comparison of Brazos River Authority Demand Projections to Current Supply 
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28 Texas Water Development Board:  Attachment B Tables 5 and 12 for Regions G, H and O, available on line 
at http://www.twdb.state.tx.us/rwp/ 
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Table 5.1 

Summary of Water Needed from Brazos River Authority Sources 

from the 2002 State Water Plan
28

(Values in Acre-Feet per Year)

Source Supply 

2000 

Supply 

2010 

Supply 

2020 

Supply 

2030 

Supply 

2040 

Supply 

2050 

Region G 419,665 462,196 492,689 497,387 505,195 509,486

Region H 168,238 175,163 188,326 238,206 297,616 342,727

Region O 0 0 0 0 29,900 29,900

Authority Total from All Plans 587,903 637,359 681,015 735,593 832,711 882,112

Amount Above (Below) Water Rights 

for Existing Reservoirs *
(108,998) (59,542) (15,886) 38,692 135,810 185,211

* The total water rights for existing reservoirs are 696,901 acre-feet per year.  Because Allens Creek has not 
yet been constructed it is not included in the total.  Including all of the supply from Allens Creek results in 
a supply of 796,551 acre-feet per year. 

Additional water from system operation could be used for other purposes as well.  

The 2002 State Water Plan identified as much as 1,388,686 acre-feet of water supply needs 

that cannot be met from existing supplies and infrastructure in the counties that are 

completely or partially within the Brazos River Basin.  In other counties that are near but not 

included in the Brazos River Basin, there are 1,392,989 acre-feet per year of potential water 

supply needs.  Although most of these needs were met by water management strategies in the 

regional plans (including water from the Authority system), water from this application may 

be a viable, cost-effective and environmentally friendly alternative to many of these 

strategies.  More detailed information on potential needs may be found in Appendix B. 

5.4 Water Management Strategies from the 2001 Regional Water 
Plans

The regional water plans recommend many water management strategies to meet 

potential shortages.  Some of these strategies use water from the existing Authority system, 

some use water from new projects that are associated with the Authority, and others use 

water from other sources.  This section describes recommended water management strategies 

from the regional water plans associated with the Authority and other water management 

strategies for which water from the System Operation Permit would be a viable alternative.   
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5.4.1 New Supplies from the Brazos River Authority System 

The regional water plans identified over 340,000 acre-feet per year of new supplies 

from the Authority System.  Table 5.2 summarizes the total amount of water needed from 

current and proposed Authority sources.  These numbers show that the amount of water 

needed from Authority sources would exceed the current permitted supply by the year 2030.  

By 2050, supply needed from the Authority System would exceed current water rights by 

155,317 acre-feet per year. 

Table 5.2 

Summary of Water Needed from Brazos River Authority Sources 

from the 2002 State Water Plan
29

2000 2010 2020 2030 2040 2050 

Region G

Possum Kingdom Lake 123,267 122,292 127,292 127,292 128,412 128,412

Lake Granbury 49,865 62,845 62,845 62,874 67,195 67,091

Lake Whitney 85 631 631 631 631 631

Lake Aquilla 9,138 9,138 8,365 7,304 6,242 5,114

Lake Proctor 16,517 18,159 18,159 18,159 18,159 18,159

Lake Belton 98,252 98,455 98,455 96,855 96,852 96,607

Lake Stillhouse Hollow 48,698 53,943 55,543 55,543 55,543 55,543

Lake Georgetown 3,570 7,342 21,251 21,292 21,319 21,333

Lake Granger 11,478 11,548 16,548 16,548 18,798 18,796

Lake Somerville 4,624 4,619 4,619 4,619 4,619 4,619

Lake Limestone 46,837 46,836 46,836 46,836 46,836 46,836

Little River Reservoir 0 0 0 0 0 5,000

Authority System (no source specified) 7,334 26,388 32,145 39,434 40,589 41,345

Total 419,665 462,196 492,689 497,387 505,195 509,486

Region H 

Authority System 168,238 175,163 177,545 202,278 202,635 210,620

Little River Reservoir 0 0 0 9,953 66,929 102,355

Allens Creek Reservoir 0 0 10,781 25,975 28,052 29,752

Total 168,238 175,163 188,326 238,206 297,616 342,727

Region O 

Lake Alan Henry 0 0 0 0 29,900 29,900

Authority Total from All Plans 587,903 637,359 681,015 735,593 832,711 882,112

Water Rights for Existing Reservoirs a 696,901 696,901 696,901 696,901 696,901 696,901

Amount Above (Below) Water Rights 
for Existing Reservoirs 

(108,998) (59,542) (15,886) 38,269 135,810 185,211

a Water rights associated with existing reservoirs.  Including all of the supply from Allens Creek results in a 
supply of 796,551 acre-feet per year. 

29 Texas Water Development Board:  Attachment B Tables 5 and 12 for Regions G, H and O, available on line 
at http://www.twdb.state.tx.us/rwp/ 
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Table 5.3 contains supplies from new sources in the Authority System.  Lake Alan 

Henry is already built but is not currently used as supply, so it is considered a new source in 

the regional water plans.  Allens Creek Reservoir, which will provide water for both the City 

of Houston and the Authority, is permitted but not built.  The supply and the costs for Allens 

Creek Reservoir shown in Table 5.2 are for 30% of the reservoir.  The regional plans allocate 

the remainder of the cost and supply of the reservoir to the City of Houston.  The Little River 

and Millican Reservoirs are new projects recommended in the Brazos G and Region H plans.  

At this time there is no sponsor actively pursuing either project, although the regional water 

plans assumed that the Authority was the primary sponsor.  No supplies from the Millican 

Reservoir were assigned to meet needs in the Brazos River Basin, so this project is not 

included in the list of recommended strategies in the State Water Plan.   

Table 5.2 shows that projected water needs exceed the supply available from the 

current Authority System.  The new sources described in Table 5.3 provide enough water to 

prevent a shortage from the system.  The System Operation Permit is an economical and 

environmentally sensitive way to develop additional water supplies to meet these projected 

needs.

5.4.2 Other Water Management Strategies 

There are several water management strategies from the regional water plans for 

which water from the System Operation Permit would be a viable alternative.  These 

strategies are listed in Table 5.4, and these strategies fall in five general categories: 

 Development of groundwater supplies to meet demands in Williamson County.    

 Expanded supplies from reservoirs in the upper Brazos River Basin.  Recent severe 
drought conditions indicate that these reservoirs may not have sufficient reliable 
supplies on their own to meet the projected demands.   

 Additional interbasin transfers from the Colorado River and Trinity River Basins for 
use in Williamson and Parker Counties.   

 New sources of supply, including the Little River Reservoir mentioned above.  Water 
from the System Operation Permit could be a viable alternative to these projects 
because of the low start-up cost associated with developing the supply.

 Advanced municipal conservation and irrigation conservation in Region H.  It is
possible that the advanced conservation proposed for several small entities in Fort 
Bend County may not result in sufficient reliable supply.  It is also possible that water 
saved through irrigation conservation would not result in additional water being made 
available for other uses.
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Appendix B 

Potential Needs from Regional Water Plans 

All of the data in this section are from the tabular data submissions from the regional 

water plans for Regions B, C, F, Brazos G, H, K, the South Central Texas Planning Region 

(Region L) and Llano Estacado Planning Region (Region O).  Although the second round of 

regional water planning is well underway at the time of this report, data from the current round 

are not final.  At this time the governing information on water supply planning is from the 2001 

Regional Water Plans.   

Water Needed from the Current Authority System 

Table B-1 summarizes the water needed from the current Authority system1 according to 

the Brazos G, Region H and Region C plans.  The regional water plans treated the Authority 

system somewhat differently.  Brazos G and Region C show a specific source for their current 

supplies, while Region H chose to group all Authority sources together as the Authority/COE 

System.  According to these plans, there are 547,993 acre-feet of water allocated from the 

Authority system.  The supply allocated from the regional plans is less than the current estimated 

contractual commitments from Authority of 657,650 acre-feet per year.  At least part of this 

discrepancy may be explained by infrastructure constraints; some entities may have contractual 

supplies that cannot currently be delivered using existing infrastructure. 

Note that some of the supplies in Table B-1 are reduced over time due to sediment 

accumulation in the reservoirs. 

1 Water allocated from the current Authority system is the amount of water contracted to end-users from the 
Authority system, taking into account limitations in infrastructure or other factors that may reduce supplies below 
the current contract level.  For example, Lake Alan Henry is a part of the Authority system, but there is currently no 
infrastructure available to get the water to end-users.  Therefore, Lake Alan Henry is not considered part of the 
current system. 

B-1BRA-CA-000116



Appendix B June 14, 2004 

Table B-1 

Water Needed from the Current Brazos River Authority System 

from the 2001 Regional Water Plans 

Source Total

Year

2000

Supply

Total

Year

2010

Supply

Total

Year

2020

Supply

Total

Year

2030

Supply

Total

Year

2040

Supply

Total

Year

2050

Supply

Possum Kingdom Reservoir 123,302 122,327 122,327 122,327 122,327 122,327

Lake Granbury 49,865 49,695 49,695 49,695 49,695 49,591

Lake Whitney 85 80 80 80 80 80

Lake Aquilla 9,138 9,138 8,365 7,304 6,242 5,114

Lake Proctor 16,517 15,445 15,445 15,445 15,445 15,445

Lake Belton 97,302 97,047 97,065 95,442 95,423 95,147

Lake Stillhouse Hollow 48,570 48,215 48,215 48,215 48,215 48,215

Lake Georgetown 3,570 342 427 468 495 509

Lake Granger 11,478 11,478 11,478 11,478 11,478 11,476

Lake Somervell 4,624 4,619 4,619 4,619 4,619 4,619

Lake Limestone 46,837 46,836 46,836 46,836 46,836 46,836

Authority System (no source 
specified)

136,706 136,706 136,706 136,706 136,706 136,706

Total 547,993 541,928 541,258 538,614 537,561 536,065

Current Authority Water Rights a 661,901 661,901 661,901 661,901 661,901 661,901

Uncommitted or Unavailable Supply 113,908 119,973 120,643 123,287 124,340 125,836

a Does not include Lake Alan Henry 

Potential Shortages in the Brazos River Basin and Adjacent 

Regions

Brazos River Basin and Adjacent Coastal Basins 

In the regional water planning process, currently allocated supplies were compared to demand 

projections to determine potential water supply shortages.  Table B-2 summarizes the potential 

shortages by demand category for counties partially or entirely within the Brazos River Basin 

and adjacent Coastal Basins.  Currently, irrigation has the most significant potential for water 

supply shortages, accounting for about 86 percent of the total.  About 220,000 acre-feet of these 

irrigation shortages are located in the lower Brazos River Basin and adjacent coastal basins, an 

area which uses a significant amount of surface water originating from the Authority system and 

other Brazos River Basin water sources.  The majority of the other potential irrigation shortages 

are located in areas that primarily use groundwater supplies.  Potential municipal shortages 
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increase rapidly over time, outstripping potential irrigation shortages by 2050.  Potential 

manufacturing and steam-electric shortages increase at a rapid rate as well.  Irrigation shortages 

decline over time, primarily due to increased conservation. 

Table B-2 

Potential Water Supply Shortages by Category in the 

Brazos River Basin and Adjacent Coastal Basins 

Potential Shortage 
Demand Category 

2000 2010 2020 2030 2040 2050

Municipal 37,896 119,556 303,140 397,340 477,221 565,615

Irrigation 419,129 427,187 409,231 402,455 395,325 392,383

Livestock 10 10 10 10 10 10

Manufacturing 27,311 69,941 105,785 147,383 227,992 307,696

Mining 4,895 4,856 5,234 5,688 6,217 7,655

Steam-Electric 30 36,441 47,401 52,548 60,094 65,207

Total 489,271 657,991 870,802 1,005,424 1,166,859 1,338,567

Table B-3 shows the total potential water supply shortages on a county-by-county basis 

for counties wholly or partially within the Brazos River Basin or the adjacent coastal basins. 

Irrigation shortages that are only included if they are in the Brazos River Basin or adjacent 

coastal basin.  Other categories may be outside of these basins if they are in a county partially 

within the basin.  Shortages broken down by category may be found in Tables B-4 through B-9. 

Figure B-1 shows the spatial distribution of these shortages in 2010, and Figure B-2 

shows the same information for 2050.  The largest potential shortages are located in the lower 

Brazos River Basin and adjacent coastal basins, where shortages of municipal, manufacturing 

and irrigation supplies are expected by 2050 without additional water supply development.  

Other areas of concentrated shortage are along the I-35 corridor from Waco to Austin and in the 

counties on the edge of the Dallas-Fort Worth Metroplex.  These shortages are primarily 

municipal. 

The data in Tables B-2 through B-9 have been adjusted to remove artificial shortages caused by 

the expiration of contracts during the planning period.  Contracts were assumed to be renewed at 

the same level as when they expired.   
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Table B-3 

Potential Water Supply Shortages from 2001 Regional Water Plans for Counties 

Partially or Entirely within the Brazos River Basin and Adjacent Coastal Basins
 a

Potential Shortage 
Region County Name 

2000 2010 2020 2030 2040 2050

B Archer 0 0 0 0 0 0

B Baylor 0 0 0 0 0 0

B King 0 0 0 0 0 0

B Young 0 0 0 0 0 0

C Freestone 267 9,070 11,088 11,158 15,377 15,408

C Jack 0 0 0 0 0 0

C Parker 4,623 14,181 17,720 27,378 32,999 36,609

F Borden 3,813 3,808 3,802 3,795 3,795 3,804

F Brown 138 325 5,035 5,720 5,659 5,582

F Mitchell 30 457 1,364 2,439 3,721 5,263

F Scurry 15 13 10 10 10 10

G Bell 7,012 19,066 21,187 22,894 23,890 24,311

G Bosque 1,782 7,465 7,617 7,768 7,948 8,339

G Brazos 0 169 3,819 6,381 11,083 15,401

G Burleson 0 0 0 0 0 0

G Callahan 189 183 164 149 122 118

G Comanche 13,938 14,493 13,981 13,475 12,973 12,477

G Coryell 3,353 3,167 3,012 5,449 7,467 10,132

G Eastland 7,202 7,172 7,145 7,121 7,096 7,068

G Erath 598 930 1,237 1,538 1,750 1,899

G Falls 0 0 0 0 0 0

G Fisher 0 0 0 0 0 0

G Grimes 0 3,279 3,279 3,279 3,279 3,279

G Hamilton 0 0 0 0 0 0

G Haskell 45 933 1,674 1,731 1,788 1,859

G Hill 21 37 47 56 70 84

G Hood 0 1,025 2,508 2,944 3,408 3,910

G Johnson 7,585 8,575 9,287 11,249 14,032 17,962

G Jones 1,043 1,192 4,994 5,011 5,057 5,114

G Kent 0 0 0 0 0 0

G Knox 4,484 3,691 2,936 2,199 1,480 779

G Lampasas 180 214 426 802 1,257 1,814

G Lee 109 183 253 337 426 542

G Limestone 1,020 1,202 1,357 1,533 1,718 1,933

G McLennan 8,485 9,116 9,593 10,747 11,319 12,077

G Milam 0 0 3,498 3,498 3,498 7,028

G Nolan 769 748 777 852 891 924

G Palo Pinto 47 67 76 86 101 118

G Robertson 0 0 0 67 165 290

G Shackelford 582 550 533 512 502 507

G Somervell 306 539 764 1,034 1,349 1,720

G Stephens 360 353 347 342 335 329

G Stonewall 0 0 0 0 0 0

G Taylor 1,958 2,086 2,280 5,049 7,897 9,922

G Throckmorton 266 251 229 208 191 183

G Washington 0 0 0 0 0 0

G Williamson 2,180 9,632 26,613 38,191 48,688 59,657

G Young 471 478 483 488 508 534

H Austin 0 0 0 0 0 0

H Brazoria 30,781 67,639 72,558 85,290 111,108 141,412
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Table B-3 (continued) 

Potential Shortage
Region County Name 

2000 2010 2020 2030 2040 2050

H Fort Bend 16,277 24,007 38,759 62,275 89,569 118,906

H Galveston 1,550 3,425 5,297 11,504 21,332 31,675

H Harris 8,709 88,589 234,045 283,392 347,385 391,779

H Leon 0 0 0 0 0 0

H Madison 0 0 0 0 0 0

H Waller 1,515 2,736 5,643 9,756 11,713 14,309

K Bastrop 0 0 0 0 1 11

K Burnet  0 0 0 0 0 0

K Colorado  30,494 28,335 26,431 24,592 22,811 21,082

K Fayette 0 0 0 0 0 0

K Matagorda 82,262 76,587 73,529 70,584 67,763 65,039

K Mills 117 101 88 89 85 88

K Travis 291 793 1,476 2,358 2,916 26,552

K Wharton  74,714 69,911 66,108 62,441 58,905 55,495

K Williamson 0 0 0 0 0 391

O Bailey 7,278 6,463 5,350 4,014 2,431 925

O Castro 39,262 39,143 38,621 37,593 36,449 35,108

O Cochran 13,181 12,046 10,948 9,868 8,836 7,856

O Crosby 179 107 48 0 0 0

O Dawson 0 0 0 0 0 0

O Dickens 0 0 0 0 0 0

O Floyd 23,567 23,949 24,088 23,855 23,576 23,200

O Garza 570 90 0 0 0 0

O Hale 0 0 2,052 5,941 8,666 11,831

O Hockley 4,272 258 711 716 708 710

O Lamb 0 0 918 1,371 1,368 1,381

O Lubbock 0 0 1,358 1,504 1,549 1,623

O Lynn 0 0 0 46 43 42

O Parmer 34,176 42,245 49,404 56,597 62,026 66,840

O Swisher 45,350 45,145 42,544 44,533 44,228 43,921

O Terry 1,855 1,772 1,690 1,615 1,542 1,406

Total 489,271 657,991 870,802 1,005,424 1,166,859 1,338,567

a Does not include irrigation shortages outside of the Brazos River Basin and adjacent coastal basins. 
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Table B-4 

Potential Municipal Shortages from 2001 Regional Water Plans for Counties Partially 

or Entirely within the Brazos River Basin and Adjacent Coastal Basins 
Potential Shortage 

Region County Name 
2000 2010 2020 2030 2040 2050

B Archer 0 0 0 0 0 0

B Baylor 0 0 0 0 0 0

B King 0 0 0 0 0 0

C Freestone 267 274 292 362 389 420

C Jack 0 0 0 0 0 0

C Parker 3,063 6,596 9,782 15,068 18,290 21,474

F Borden 0 0 0 0 0 0

F Brown 138 325 5,035 5,719 5,658 5,581

F Mitchell 0 0 0 0 0 0

F Scurry 5 3 0 0 0 0

G Bell 3,277 3,531 3,972 4,379 4,615 4,716

G Bosque 1,349 1,309 1,321 1,328 1,362 1,601

G Brazos 0 169 3,819 6,381 11,083 15,401

G Burleson 0 0 0 0 0 0

G Callahan 189 183 164 149 122 118

G Comanche 0 0 0 0 0 0

G Coryell 3,344 3,156 2,999 5,434 7,451 10,115

G Eastland 316 268 225 185 149 119

G Erath 598 930 1,237 1,538 1,750 1,899

G Falls 0 0 0 0 0 0

G Fisher 0 0 0 0 0 0

G Grimes 0 0 0 0 0 0

G Hamilton 0 0 0 0 0 0

G Haskell 45 0 23 22 21 34

G Hill 0 0 0 0 0 0

G Hood 0 1,025 2,508 2,944 3,408 3,910

G Johnson 6,679 7,591 8,133 9,881 12,420 16,078

G Jones 712 839 801 807 824 854

G Kent 0 0 0 0 0 0

G Knox 19 0 0 0 0 0

G Lampasas 89 116 322 694 1,139 1,686

G Lee 109 183 253 337 426 542

G Limestone 569 655 702 756 807 874

G McLennan 4,664 4,765 4,691 5,292 5,197 5,138

G Milam 0 0 0 0 0 30

G Nolan 161 155 139 155 126 89

G Palo Pinto 0 0 0 0 0 0

G Robertson 0 0 0 67 165 290

G Shackelford 0 0 0 0 0 0

G Somervell 256 526 764 1,034 1,349 1,714

G Stephens 0 0 0 0 0 0

G Stonewall 0 0 0 0 0 0

G Taylor 402 409 462 3,090 5,750 7,576

G Throckmorton 266 251 229 208 191 183
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Table B-4 (continued) 

Potential Shortage 
Region County Name 

2000 2010 2020 2030 2040 2050

G Washington 0 0 0 0 0 0

G Williamson 713 8,179 25,127 36,648 47,086 57,994

G Young 0 0 0 0 0 0

H Austin 0 0 0 0 0 0

H Brazoria 0 1,414 2,997 6,047 10,037 14,942

H Fort Bend 0 5,822 18,825 40,902 65,606 92,036

H Galveston 1,550 3,425 5,297 7,880 9,119 10,859

H Harris 8,709 66,120 193,922 223,317 243,527 244,439

H Leon 0 0 0 0 0 0

H Madison 0 0 0 0 0 0

H Waller 0 102 2,526 6,006 7,136 8,669

K Bastrop 0 0 0 0 1 11

K Burnet 0 0 0 0 0 0

K Colorado 0 0 0 0 0 0

K Fayette        0 0 0 0 0 0

K Matagorda 0 0 0 0 0 0

K Mills 117 101 88 89 85 88

K Travis 291 793 1,476 2,358 2,916 26,552

K Wharton 0 0 0 0 0 0

K Williamson     0 0 0 0 0 391

O Bailey 0 0 0 0 0 0

O Castro 0 0 0 1,250 1,555 1,580

O Cochran 0 0 673 750 738 727

O Crosby 0 0 0 0 0 0

O Dawson 0 0 0 0 0 0

O Dickens 0 0 0 0 0 0

O Floyd 0 0 0 190 157 140

O Garza 0 0 0 0 0 0

O Hale 0 0 403 406 797 789

O Hockley 0 258 711 716 708 710

O Lamb 0 0 918 1,371 1,368 1,381

O Lubbock 0 0 1,358 1,504 1,549 1,623

O Lynn 0 0 0 46 43 42

O Parmer 0 0 874 1,965 2,040 2,140

O Swisher 0 84 72 65 61 59

O Terry 0 0 0 0 0 0

Total 37,896 119,556 303,140 397,340 477,221 565,615
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Table B-5 

Potential Irrigation Shortages from 2001 Regional Water Plans for Counties Partially 

or Entirely within the Brazos River Basin and Adjacent Coastal Basins 

Potential Shortage 
Region County Name 

2000 2010 2020 2030 2040 2050

B Archer 0 0 0 0 0 0

B Baylor 0 0 0 0 0 0

B King 0 0 0 0 0 0

C Freestone 0 0 0 0 0 0

C Jack 0 0 0 0 0 0

C Parker 0 0 0 0 0 0

F Borden 3,813 3,808 3,802 3,795 3,790 3,784

F Brown 0 0 0 0 0 0

F Mitchell 0 0 0 0 0 0

F Scurry 0 0 0 0 0 0

G Bell 0 0 0 0 0 0

G Bosque 0 0 0 0 0 0

G Brazos 0 0 0 0 0 0

G Burleson 0 0 0 0 0 0

G Callahan 0 0 0 0 0 0

G Comanche 13,938 14,493 13,981 13,475 12,973 12,477

G Coryell 0 0 0 0 0 0

G Eastland 6,886 6,904 6,920 6,936 6,947 6,949

G Erath 0 0 0 0 0 0

G Falls 0 0 0 0 0 0

G Fisher 0 0 0 0 0 0

G Grimes 0 0 0 0 0 0

G Hamilton 0 0 0 0 0 0

G Haskell 0 0 0 0 0 0

G Hill 0 0 0 0 0 0

G Hood 0 0 0 0 0 0

G Johnson 0 0 0 0 0 0

G Jones 0 0 0 0 0 0

G Kent 0 0 0 0 0 0

G Knox 4,465 3,691 2,936 2,199 1,480 779

G Lampasas 0 0 0 0 0 0

G Lee 0 0 0 0 0 0

G Limestone 0 0 0 0 0 0

G McLennan 0 0 0 0 0 0

G Milam 0 0 0 0 0 0

G Nolan 0 0 0 0 0 0

G Palo Pinto 0 0 0 0 0 0

G Robertson 0 0 0 0 0 0

G Shackelford 199 192 185 179 173 167

G Somervell 0 0 0 0 0 0

G Stephens 360 353 347 341 334 328

G Stonewall 0 0 0 0 0 0

G Taylor 0 0 0 0 0 0
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Table B-5 (continued) 

Potential Shortage 
Region County Name 

2000 2010 2020 2030 2040 2050

G Throckmorton 0 0 0 0 0 0

G Washington 0 0 0 0 0 0

G Williamson 0 0 0 0 0 0

G Young 313 296 280 265 250 235

H Austin 0 0 0 0 0 0

H Brazoria 30,479 49,107 38,872 34,508 32,815 34,125

H Fort Bend 0 0 0 0 101 632

H Galveston 0 0 0 0 0 0

H Harris 0 0 0 0 0 0

H Leon 0 0 0 0 0 0

H Madison 0 0 0 0 0 0

H Waller 1,515 2,634 3,117 3,750 4,577 5,640

K Bastrop 0 0 0 0 0 0

K Burnet 0 0 0 0 0 0

K Colorado 30,494 28,335 26,431 24,592 22,811 21,082

K Fayette        0 0 0 0 0 0

K Matagorda 82,262 76,587 73,529 70,584 67,763 65,038

K Mills 0 0 0 0 0 0

K Travis 0 0 0 0 0 0

K Wharton 74,714 69,911 66,108 62,441 58,905 55,495

K Williamson     0 0 0 0 0 0

O Bailey 7,278 6,463 5,350 4,014 2,431 925

O Castro 39,262 39,143 38,621 36,343 34,894 33,528

O Cochran 13,181 12,046 10,275 9,118 8,098 7,129

O Crosby 179 107 48 0 0 0

O Dawson 0 0 0 0 0 0

O Dickens 0 0 0 0 0 0

O Floyd 23,567 23,949 24,088 23,665 23,419 23,060

O Garza 570 90 0 0 0 0

O Hale 0 0 1,649 5,535 7,869 11,042

O Hockley 4,272 0 0 0 0 0

O Lamb 0 0 0 0 0 0

O Lubbock 0 0 0 0 0 0

O Lynn 0 0 0 0 0 0

O Parmer 34,176 42,245 48,530 54,632 59,986 64,700

O Swisher 45,350 45,061 42,472 44,468 44,167 43,862

O Terry 1,855 1,772 1,690 1,615 1,542 1,406

Total 419,129 427,187 409,231 402,455 395,325 392,383
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Table B-6 

Potential Livestock Shortages from 2001 Regional Water Plans for Counties Partially 

or Entirely within the Brazos River Basin and Adjacent Coastal Basins 
Potential Shortage 

Region County Name 
2000 2010 2020 2030 2040 2050

B Archer 0 0 0 0 0 0

B Baylor 0 0 0 0 0 0

B King 0 0 0 0 0 0

C Freestone 0 0 0 0 0 0

C Jack 0 0 0 0 0 0

C Parker 0 0 0 0 0 0

F Borden 0 0 0 0 0 0

F Brown 0 0 0 0 0 0

F Mitchell 0 0 0 0 0 0

F Scurry 10 10 10 10 10 10

G Bell 0 0 0 0 0 0

G Bosque 0 0 0 0 0 0

G Brazos 0 0 0 0 0 0

G Burleson 0 0 0 0 0 0

G Callahan 0 0 0 0 0 0

G Comanche 0 0 0 0 0 0

G Coryell 0 0 0 0 0 0

G Eastland 0 0 0 0 0 0

G Erath 0 0 0 0 0 0

G Falls 0 0 0 0 0 0

G Fisher 0 0 0 0 0 0

G Grimes 0 0 0 0 0 0

G Hamilton 0 0 0 0 0 0

G Haskell 0 0 0 0 0 0

G Hill 0 0 0 0 0 0

G Hood 0 0 0 0 0 0

G Johnson 0 0 0 0 0 0

G Jones 0 0 0 0 0 0

G Kent 0 0 0 0 0 0

G Knox 0 0 0 0 0 0

G Lampasas 0 0 0 0 0 0

G Lee 0 0 0 0 0 0

G Limestone 0 0 0 0 0 0

G McLennan 0 0 0 0 0 0

G Milam 0 0 0 0 0 0

G Nolan 0 0 0 0 0 0

G Palo Pinto 0 0 0 0 0 0

G Robertson 0 0 0 0 0 0

G Shackelford 0 0 0 0 0 0

G Somervell 0 0 0 0 0 0

G Stephens 0 0 0 0 0 0

G Stonewall 0 0 0 0 0 0

G Taylor 0 0 0 0 0 0
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Table B-6 (continued) 

Potential Shortage 
Region County Name 

2000 2010 2020 2030 2040 2050

G Throckmorton 0 0 0 0 0 0

G Washington 0 0 0 0 0 0

G Williamson 0 0 0 0 0 0

G Young 0 0 0 0 0 0

H Austin 0 0 0 0 0 0

H Brazoria 0 0 0 0 0 0

H Fort Bend 0 0 0 0 0 0

H Galveston 0 0 0 0 0 0

H Harris 0 0 0 0 0 0

H Leon 0 0 0 0 0 0

H Madison 0 0 0 0 0 0

H Waller 0 0 0 0 0 0

K Bastrop 0 0 0 0 0 0

K Burnet 0 0 0 0 0 0

K Colorado 0 0 0 0 0 0

K Fayette        0 0 0 0 0 0

K Matagorda 0 0 0 0 0 0

K Mills 0 0 0 0 0 0

K Travis 0 0 0 0 0 0

K Wharton 0 0 0 0 0 0

K Williamson     0 0 0 0 0 0

O Bailey 0 0 0 0 0 0

O Castro 0 0 0 0 0 0

O Cochran 0 0 0 0 0 0

O Crosby 0 0 0 0 0 0

O Dawson 0 0 0 0 0 0

O Dickens 0 0 0 0 0 0

O Floyd 0 0 0 0 0 0

O Garza 0 0 0 0 0 0

O Hale 0 0 0 0 0 0

O Hockley 0 0 0 0 0 0

O Lamb 0 0 0 0 0 0

O Lubbock 0 0 0 0 0 0

O Lynn 0 0 0 0 0 0

O Parmer 0 0 0 0 0 0

O Swisher 0 0 0 0 0 0

O Terry 0 0 0 0 0 0

Total 10 10 10 10 10 10
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Table B-7 

Potential Manufacturing Shortages from 2001 Regional Water Plans for Counties 

Partially or Entirely within the Brazos River Basin and Adjacent Coastal Basins 

Potential Shortage 
Region County Name 

2000 2010 2020 2030 2040 2050

B Archer 0 0 0 0 0 0

B Baylor 0 0 0 0 0 0

B King 0 0 0 0 0 0

C Freestone 0 0 0 0 0 0

C Jack 0 0 0 0 0 0

C Parker 21 51 104 165 227 277

F Borden 0 0 0 0 5 20

F Brown 0 0 0 0 0 0

F Mitchell 0 0 0 0 0 0

F Scurry 0 0 0 0 0 0

G Bell 3,735 4,335 6,015 7,315 8,075 8,395

G Bosque 424 514 607 704 803 903

G Brazos 0 0 0 0 0 0

G Burleson 0 0 0 0 0 0

G Callahan 0 0 0 0 0 0

G Comanche 0 0 0 0 0 0

G Coryell 9 11 13 15 16 17

G Eastland 0 0 0 0 0 0

G Erath 0 0 0 0 0 0

G Falls 0 0 0 0 0 0

G Fisher 0 0 0 0 0 0

G Grimes 0 0 0 0 0 0

G Hamilton 0 0 0 0 0 0

G Haskell 0 0 0 0 0 0

G Hill 21 37 47 56 70 84

G Hood 0 0 0 0 0 0

G Johnson 640 844 1,069 1,309 1,570 1,839

G Jones 331 353 369 380 409 436

G Kent 0 0 0 0 0 0

G Knox 0 0 0 0 0 0

G Lampasas 91 98 104 108 118 128

G Lee 0 0 0 0 0 0

G Limestone 451 547 655 777 911 1059

G McLennan 3,071 3,518 3,950 4,384 4,932 5,617

G Milam 0 0 0 0 0 0

G Nolan 508 569 632 697 765 835

G Palo Pinto 47 67 76 86 101 118

G Robertson 0 0 0 0 0 0

G Shackelford 0 0 0 0 0 0

G Somervell 0 0 0 0 0 0

G Stephens 0 0 0 1 1 1

G Stonewall 0 0 0 0 0 0

Table B-7 (continued) 
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Potential Shortage 
Region County Name 

2000 2010 2020 2030 2040 2050

G Taylor 1,527 1,673 1,814 1,953 2,139 2,327

G Throckmorton 0 0 0 0 0 0

G Washington 0 0 0 0 0 0

G Williamson 0 22 0 0 0 0

G Young 158 182 203 223 258 299

H Austin 0 0 0 0 0 0

H Brazoria 0 16,853 30,454 44,521 68,042 91,332

H Fort Bend 16,277 18,185 19,934 21,373 23,862 26,238

H Galveston 0 0 0 3,625 12,214 20,816

H Harris 0 22,082 39,739 59,692 103,475 146,956

H Leon 0 0 0 0 0 0

H Madison 0 0 0 0 0 0

H Waller 0 0 0 0 0 0

K Bastrop 0 0 0 0 0 0

K Burnet 0 0 0 0 0 0

K Colorado 0 0 0 0 0 0

K Fayette        0 0 0 0 0 0

K Matagorda 0 0 0 0 0 0

K Mills 0 0 0 0 0 0

K Travis 0 0 0 0 0 0

K Wharton 0 0 0 0 0 0

K Williamson     0 0 0 0 0 0

O Bailey 0 0 0 0 0 0

O Castro 0 0 0 0 0 0

O Cochran 0 0 0 0 0 0

O Crosby 0 0 0 0 0 0

O Dawson 0 0 0 0 0 0

O Dickens 0 0 0 0 0 0

O Floyd 0 0 0 0 0 0

O Garza 0 0 0 0 0 0

O Hale 0 0 0 0 0 0

O Hockley 0 0 0 0 0 0

O Lamb 0 0 0 0 0 0

O Lubbock 0 0 0 0 0 0

O Lynn 0 0 0 0 0 0

O Parmer 0 0 0 0 0 0

O Swisher 0 0 0 0 0 0

O Terry 0 0 0 0 0 0

Total 27,311 69,941 105,785 147,383 227,992 307,696
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Table B-8 

Potential Mining Shortages from 2001 Regional Water Plans  for Counties Partially or 

Entirely within the BrazosRiver Basin and Adjacent Coastal Basins 
Potential Shortage 

Region County Name 
2000 2010 2020 2030 2040 2050

B Archer 0 0 0 0 0 0

B Baylor 0 0 0 0 0 0

B King 0 0 0 0 0 0

C Freestone 0 0 0 0 0 0

C Jack 0 0 0 0 0 0

C Parker 1,539 1,738 2,025 2,322 2,645 3,008

F Borden 0 0 0 0 0 0

F Brown 0 0 0 1 1 1

F Mitchell 0 0 0 0 0 0

F Scurry 0 0 0 0 0 0

G Bell 0 0 0 0 0 0

G Bosque 9 42 89 136 183 235

G Brazos 0 0 0 0 0 0

G Burleson 0 0 0 0 0 0

G Callahan 0 0 0 0 0 0

G Comanche 0 0 0 0 0 0

G Coryell 0 0 0 0 0 0

G Eastland 0 0 0 0 0 0

G Erath 0 0 0 0 0 0

G Falls 0 0 0 0 0 0

G Fisher 0 0 0 0 0 0

G Grimes 0 0 0 0 0 0

G Hamilton 0 0 0 0 0 0

G Haskell 0 0 0 0 0 0

G Hill 0 0 0 0 0 0

G Hood 0 0 0 0 0 0

G Johnson 266 140 85 59 42 45

G Jones 0 0 0 0 0 0

G Kent 0 0 0 0 0 0

G Knox 0 0 0 0 0 0

G Lampasas 0 0 0 0 0 0

G Lee 0 0 0 0 0 0

G Limestone 0 0 0 0 0 0

G McLennan 750 833 952 1,071 1,190 1,322

G Milam 0 0 0 0 0 0

G Nolan 100 24 6 0 0 0

G Palo Pinto 0 0 0 0 0 0

G Robertson 0 0 0 0 0 0

G Shackelford 383 358 348 333 329 340

G Somervell 50 13 0 0 0 6

G Stephens 0 0 0 0 0 0

G Stonewall 0 0 0 0 0 0

G Taylor 29 4 4 6 8 19
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Table B-8 (cont.) 

Potential Shortage 
Region County Name 

2000 2010 2020 2030 2040 2050

G Throckmorton 0 0 0 0 0 0

G Washington 0 0 0 0 0 0

G Williamson 1,467 1,431 1,486 1,543 1,602 1,663

G Young 0 0 0 0 0 0

H Austin 0 0 0 0 0 0

H Brazoria 302 266 234 213 213 1,012

H Fort Bend 0 0 0 0 0 0

H Galveston 0 0 0 0 0 0

H Harris 0 7 5 4 4 4

H Leon 0 0 0 0 0 0

H Madison 0 0 0 0 0 0

H Waller 0 0 0 0 0 0

K Bastrop 0 0 0 0 0 0

K Burnet 0 0 0 0 0 0

K Colorado 0 0 0 0 0 0

K Fayette        0 0 0 0 0 0

K Matagorda 0 0 0 0 0 0

K Mills 0 0 0 0 0 0

K Travis 0 0 0 0 0 0

K Wharton 0 0 0 0 0 0

K Williamson     0 0 0 0 0 0

O Bailey 0 0 0 0 0 0

O Castro 0 0 0 0 0 0

O Cochran 0 0 0 0 0 0

O Crosby 0 0 0 0 0 0

O Dawson 0 0 0 0 0 0

O Dickens 0 0 0 0 0 0

O Floyd 0 0 0 0 0 0

O Garza 0 0 0 0 0 0

O Hale 0 0 0 0 0 0

O Hockley 0 0 0 0 0 0

O Lamb 0 0 0 0 0 0

O Lubbock 0 0 0 0 0 0

O Lynn 0 0 0 0 0 0

O Parmer 0 0 0 0 0 0

O Swisher 0 0 0 0 0 0

O Terry 0 0 0 0 0 0

Total 4,895 4,856 5,234 5,688 6,217 7,655
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Table B-9 

Potential Steam-Electric Shortages from 2001 Regional Water Plansfor Counties 

Partially or Entirely within the Brazos River Basin and Adjacent Coastal Basins 
Potential Shortage 

Region County Name 
2000 2010 2020 2030 2040 2050

B Archer 0 0 0 0 0 0

B Baylor 0 0 0 0 0 0

B King 0 0 0 0 0 0

C Freestone 0 8,796 10,796 10,796 14,988 14,988

C Jack 0 0 0 0 0 0

C Parker 0 5,796 5,809 9,823 11,837 11,850

F Borden 0 0 0 0 0 0

F Brown 0 0 0 0 0 0

F Mitchell 30 457 1,364 2,439 3,721 5,263

F Scurry 0 0 0 0 0 0

G Bell 0 11,200 11,200 11,200 11,200 11,200

G Bosque 0 5,600 5,600 5,600 5,600 5,600

G Brazos 0 0 0 0 0 0

G Burleson 0 0 0 0 0 0

G Callahan 0 0 0 0 0 0

G Comanche 0 0 0 0 0 0

G Coryell 0 0 0 0 0 0

G Eastland 0 0 0 0 0 0

G Erath 0 0 0 0 0 0

G Falls 0 0 0 0 0 0

G Fisher 0 0 0 0 0 0

G Grimes 0 3,279 3,279 3,279 3,279 3,279

G Hamilton 0 0 0 0 0 0

G Haskell 0 933 1,651 1,709 1,767 1,825

G Hill 0 0 0 0 0 0

G Hood 0 0 0 0 0 0

G Johnson 0 0 0 0 0 0

G Jones 0 0 3,824 3,824 3,824 3,824

G Kent 0 0 0 0 0 0

G Knox 0 0 0 0 0 0

G Lampasas 0 0 0 0 0 0

G Lee 0 0 0 0 0 0

G Limestone 0 0 0 0 0 0

G McLennan 0 0 0 0 0 0

G Milam 0 0 3,498 3,498 3,498 6,998

G Nolan 0 0 0 0 0 0

G Palo Pinto 0 0 0 0 0 0

G Robertson 0 0 0 0 0 0

G Shackelford 0 0 0 0 0 0

G Somervell 0 0 0 0 0 0

G Stephens 0 0 0 0 0 0

G Stonewall 0 0 0 0 0 0

G Taylor 0 0 0 0 0 0
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Table B-9 (continued) 

Potential Shortage 
Region County Name 

2000 2010 2020 2030 2040 2050

G Throckmorton 0 0 0 0 0 0

G Washington 0 0 0 0 0 0

G Williamson 0 0 0 0 0 0

G Young 0 0 0 0 0 0

H Austin

H Brazoria

H Fort Bend 0 0 0 0 0 0

H Galveston 0 0 0 0 0 0

H Harris 0 380 380 380 380 380

H Leon

H Madison

H Waller

K Bastrop 0 0 0 0 0 0

K Burnet 0 0 0 0 0 0

K Colorado 0 0 0 0 0 0

K Fayette        0 0 0 0 0 0

K Matagorda 0 0 0 0 0 0

K Mills 0 0 0 0 0 0

K Travis 0 0 0 0 0 0

K Wharton 0 0 0 0 0 0

K Williamson     0 0 0 0 0 0

O Bailey 0 0 0 0 0 0

O Castro 0 0 0 0 0 0

O Cochran 0 0 0 0 0 0

O Crosby 0 0 0 0 0 0

O Dawson 0 0 0 0 0 0

O Dickens 0 0 0 0 0 0

O Floyd 0 0 0 0 0 0

O Garza 0 0 0 0 0 0

O Hale 0 0 0 0 0 0

O Hockley 0 0 0 0 0 0

O Lamb 0 0 0 0 0 0

O Lubbock 0 0 0 0 0 0

O Lynn 0 0 0 0 0 0

O Parmer 0 0 0 0 0 0

O Swisher 0 0 0 0 0 0

O Terry 0 0 0 0 0 0

Total 30 36,441 47,401 52,548 60,094 65,207
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Appendix C 

Modeling Approach 

The system operation model is based on an updated version of the Brazos WAM 

received from TCEQ on March 25, 2004.  In order to minimize the impact of system 

operation on other water rights, the system operation model uses a special modeling 

technique that prevents any Authority water right from depleting more water at its original 

priority date than it would have in the base run.  Depletions for system operation are only 

made after every other water right in the basin has diverted and filled storage.   

The reason for the special modeling technique is best illustrated by an example.  

Assume a particular water right has a constant demand of 1,000 acre-feet per month, a 1950 

priority, and a large amount of storage.  In a particular month there is only 500 acre-feet of 

available flow to meet that demand, so the remaining 500 acre-feet must be met from storage.  

In the next month there is 2,000 acre-feet of available flow, which is enough water to meet 

the 1,000 acre-feet of diversion and refill the 500 acre-feet of storage emptied the previous 

month at the 1950 priority, but not enough to satisfy all junior water rights.  Now assume that 

an additional demand of 250 acre-feet per month with a priority date junior to all other water 

rights is added at the same location.  In the first month, the water right depletes the same 500 

acre-feet of flow but now uses 750 acre-feet from storage.  The next month the reservoir 

refills at its 1950 priority, now depleting 1,750 acre-feet instead of 1,500 acre-feet at the 

1950 priority.  This leaves only 250 acre-feet for junior water rights rather than 500 acre-feet, 

causing increased shortages.

The base model scenario used to generate depletions for modeling with return flows 

also includes return flows.  This gives Authority water rights access to return flows in 

priority order, the same as other existing water rights.  More information on return flows may 

be found in Appendix D. 

The base model also uses the ‘second pass’ option for all instream flow requirements 

and excludes releases from instream flow calculations for Hale Clause rights. 

System operation at the Gulf of Mexico and at Glen Rose and Highbank has 

somewhat different logic, as does system operation when generating firm or interruptible 

yield.  Each of these situations is discussed separately below. 
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System Operation for Firm Yield 

System Operation at the Gulf of Mexico 

System operation at the Gulf of Mexico is implemented using the following steps: 

1. Water right records for Authority water rights are removed from the model.  A new 
set of water right records is added for each Authority diversion, reservoir and system 
diversion point. 

2. Month-by-month depletions by Authority water rights are extracted from the base 
model and entered as TS (Target Series) records in the system model.  These TS 
records are used in the system operation model as a substitute for the annual diversion 
amount usually entered into a water right record.  Depletions include water used to 
meet demands and refill storage. 

3. The TS records are associated with water rights that make depletions at the same 
priority dates as the Authority’s water rights.  Therefore, each Authority water right 
depletes no more at its priority date than in the base run.  Rather than being used to 
meet diversion targets and refill storage, these depletions are stored in ‘dummy’ 
control points for later use in system operation. 

4. All other water rights divert in priority order. 

5. Once all other rights have diverted, Authority reservoirs are refilled with Authority 
water reserved in the dummy control points. 

6. Any remaining water in the dummy control points is returned to the river at the 
original point of diversion. 

7. Empty storage in Authority reservoirs is refilled with unappropriated flows. 

8. System operation water is diverted at the Gulf of Mexico control point using 
unappropriated flows backed up by storage in all Authority reservoirs (except Lake 
Alan Henry, which is not included in system operation). 

9. Authority reservoirs are refilled with any remaining unappropriated flows. 

System Operation at Highbank and Glen Rose 

For system operation at one of the upstream diversion points (Highbank or Glen 

Rose), steps 1 through 4 are identical.  The actual system operation follows somewhat 

different logic in order to maximize diversions at the primary diversion point.  For these runs, 

the Highbank or Glen Rose control point is referred to as the primary diversion point.  The 

Gulf of Mexico is the secondary diversion point. 

1. Water right records for Authority water rights are removed from the model.  A new 
set of water right records is added for each Authority diversion, reservoir and system 
diversion point. 
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2. Month-by-month depletions by Authority water rights are extracted from the base 
model and entered as TS (Target Series) records in the system model.  These TS 
records are used in the system operation model as a substitute for the annual diversion 
amount usually entered into a water right record.  Depletions include water used to 
meet demands and refill storage. 

3. The TS records are associated with water rights that make depletions at the same 
priority dates as the Authority’s water rights.  Therefore, each Authority water right 
depletes no more at its priority date than in the base run.  Rather than being used to 
meet diversion targets and refill storage, these depletions are stored in ‘dummy’ 
control points for later use in system operation. 

4. All other water rights divert in priority order. 

5. Authority water is returned from dummy control points located downstream of the 
primary diversion point (either Highbank or Glen Rose).  This helps meet 
downstream in-stream flow requirements and helps maximize yield at the primary 
diversion point. 

6. Authority reservoirs upstream of the primary diversion point are refilled with 
Authority water from the dummy control points and any remaining unappropriated 
flows.

7. System operation water is diverted at the primary diversion point using 
unappropriated flows backed up by storage in all Authority reservoirs upstream of the 
primary diversion point. 

8. Authority reservoirs upstream of the primary diversion point are filled with any 
remaining water in the dummy control points. 

9. Any water remaining in the dummy control points is returned to the river. 

10. Authority reservoirs downstream of the primary diversion point are refilled with 
unappropriated flows (including any flows returned from the upstream dummy 
control points). 

11. System operation water is diverted at the secondary diversion point (Gulf of Mexico) 
using unappropriated flows backed up by storage inall Authority reservoirs below the 
primary diversion point. 

12. All Authority reservoirs are refilled with any remaining unappropriated flows. 

Special Considerations 

Allens Creek Reservoir, Lake Whitney ,Lake Belton and Lake Alan Henry were 

given special consideration in the system modeling.   

Allens Creek Reservoir was not modeled in system operation using the TS cards.  

Allens Creek Reservoir is an off-channel reservoir with a maximum annual diversion of 

202,000 acre-feet per year from the Brazos River to fill the reservoir.  The water right cards 

in the base run for Allens Creek Reservoir were retained to prevent too much water from 
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being diverted from the Brazos River.  Allens Creek Reservoir is one of the most junior 

water rights in the basin with a priority date of September 1, 1999.  Therefore, there is little 

impact on other water rights using this technique. 

In Lake Whitney, the Authority is authorized to impound 50,000 acre-feet in the 

hydropower pool of the reservoir.  The hydropower pool is between elevations 520 feet 

(387,024 acre-feet of storage) and 533 feet (642,179 acre-feet of storage).  In the Brazos 

WAM, it is assumed that the storage between 387,024 acre-feet and 437,024 acre-feet is 

filled at the 1982 priority.  The remaining storage up to 642,179 acre-feet is filled on a non-

priority basis.  The system model treats the reservoir in a similar fashion.  The reservoir is 

refilled only to 437,024 acre-feet with reserved Authority water from the dummy control 

point.  The final refilling of the reservoirs, which is the last step in the process, refills storage 

to 642,179 acre-feet. 

Lake Belton is given a reserve content of 5,000 acre-feet to prevent shortages for Fort 

Hood’s water right CA 5160. 

Lake Alan Henry is not considered part of the system in the system model.  This 

reservoir is located far upstream from the other reservoirs and there are considerable losses 

between the reservoir and Possum Kingdom Lake.  

System Operation for Interruptible Yield 

There are insufficient unappropriated flows to develop interruptible yield without 

impacting the yield of the Authority system.  Therefore, a portion of the yield of the 

Authority system has been set aside to generate interruptible yield using the ’75-75’ criterion.

The 75-75 criterion requires that 75% of the diversion be available in 75% of the years in the 

simulation. 

The Authority elected to dedicate up to 90,000 acre-feet per year of the yield of the 

system at the Gulf of Mexico to generate interruptible supplies.  The same technique used to 

determine firm system yields was used in determining interruptible supplies to minimize 

impact on other water rights. 

Interruptible yield was determined using the following steps: 
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1. The firm yield at the primary diversion point is set to the firm yield less 90,000 acre-
feet per year. 

2.  Another set of water right cards is added for the interruptible diversion.  This water 
right ceases diverting when storage in the Authority system falls below a specified 
level.

3. The level at which interruptible diversions are curtailed and the amount of 
interruptible diversion is determined iteratively until all storage in the system is 
utilized and the interruptible diversion matches the 75-75 criterion. 

4. Demand at the secondary control point (if used) is set to the firm yield at that point. 
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Appendix D 

Return Flows 

There are three potential approaches for modeling return flows using the WRAP model: 

 A percentage of a diversion returned at the same priority date as the diversion, 

 A percentage of a diversion returned at the beginning of the next month in the simulation, 
or

 A constant inflow at the beginning of each month in the simulation. 

These options are discussed in detail below. 

On average only about 40% of the water treated for municipal use is actually consumed, 

with the remainder discharged as ‘return flow’.  The actual percentage varies seasonally and 

geographically.  For example, the percentage of water returned is typically lower during summer 

because of landscape irrigation.  On the other hand, the percentage of water returned tends to be 

higher in the eastern areas of the state because less water is used for landscape irrigation and 

there is higher inflow and infiltration (water that unintentionally enters the wastewater stream) 

due to greater rainfall.  In the Brazos WAM, a series of monthly factors was developed and used 

to calculate returns associated with a particular diversion.

When using the percentage method, returns are based on water availability.  If a diversion 

experiences a shortage, there is a corresponding decrease in returns associated with that 

diversion.  This method is most appropriate for reliable water rights that are associated with a 

single return flow location. 

In the WRAP model, return flows can be either returned at the same priority date as the 

diversion or returned at the beginning of the next month.  If water is returned at the same priority 

date as the diversion, return flows are not available for appropriation by water rights senior to the 

diversion that created the return flow.  This tends to increase the reliability of water rights junior 

to the diversion.  This approach also tends to increase unappropriated flow because it denies 

senior water rights access to return flows.  Returning flows at the same priority date is probably 

the least realistic method of modeling return flows.   

If water is returned the next month, return flows are available to all downstream water 

rights in priority order.  This tends to assign most of the benefit of return flows to senior water 

rights.  On the other hand, giving all water rights access to return flows tends to decrease the 

amount of unappropriated flow in the system.  The Brazos WAM assumed that return flows 

D-1
BRA-CA-000142



Appendix D June 14, 2004 

occurred in the next month.  This approach is consistent with the assumption that return flows 

become unappropriated water once they mingle with the waters of the state. 

Another way to model return flows in WRAP is to enter them as monthly ‘constant 

inflows’, entered on CI cards.  These flows are added to the naturalized flows at the beginning of 

each month.  Returns modeled in this manner are not associated with a particular diversion and 

will not be impacted by water availability.  If a water right experiences a shortage, the associated 

return flows will not be diminished.  The advantages of this technique are: 

 It is more realistic in cases where an unreliable supply is backed up by groundwater or 
other surface supplies.

 It is easier to change return flow levels to match estimated returns at a particular demand 
scenario (say 2060 demands).

 It is easier to model return flows associated with multiple water rights, water rights 
associated with multiple return flows, and other complex situations. 

The disadvantages of this technique are:

 Return flows are not directly associated with a particular water right. 

 It is different than the approach used in the Brazos WAM. 

For this study, the constant inflow technique was selected because it is easier to 

implement return flow scenarios and model the complex return flows from Lakes Belton and 

Stillhouse Hollow.   

Development of Return Flow Data 

Return flows were developed for current and 2060 conditions.  Current return flows were 

based upon the minimum annual return flows between 1998 and 2002 whenever data are 

available.  With a few exceptions, when recent data were not available or incomplete, we used 

the minimum returns between 1993 and 2002.  Because finalized 2060 water use projections are 

not available at this time, annual 2060 return flows were developed from per capita return flow 

data multiplied by 2060 population projections developed for the 2006 Regional Water Plans by 

the Texas Water Development Board.  

Returns from groundwater and surface water sources are entered separately to be 

consistent with the TCEQ WAM program.  In cases where a specific discharge includes both 

groundwater and surface water sources, an estimate was made of the amount of returns from 
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groundwater.  If more recent data (after 1997) were not available we retained the groundwater 

return flows used in the Brazos WAM as current condition return flows, unless errors were 

identified in the original calculations.  (Note that groundwater return flows were developed based 

on the minimum monthly returns between 1988 and 1997 rather than minimum annual returns.)  

If more recent data were available, current groundwater return flows were adjusted if flows have 

increased by more than 100 acre-feet per year since the development of the Brazos WAM.  Table 

D-1 is a summary of the changes made to current groundwater dischargers.   

The 2002 Region G and Region H water plans were reviewed for the 2060 projections 

and several groundwater only return flows were identified for users that will be developing 

surface water sources.  Table D-2 is a summary of these changes.  No surface dischargers who 

will be developing groundwater sources were identified in the regional plans. 

The annual return flows need to be distributed for each month for entry into the WRAP 

model.  For surface water returns, annual return flows were multiplied by monthly distribution 

factors for return flows developed for the Brazos WAM to generate monthly constant inflow 

factors.  However, new return factors for large and small communities that receive water from 

Lakes Belton and Stillhouse Hollow were developed for this project.  Groundwater returns were 

distributed based on monthly data developed for the Brazos WAM.  In some cases, these patterns 

were adjusted to prevent zero returns.  For some smaller dischargers that use both groundwater 

and surface water, the amount of surface water returned was adjusted to prevent negative 

discharges of surface water. 

According to Special Condition B of CA 2938, the City of Temple must return water to 

the City’s sewage treatment plant.  For the 2060 projections, we assumed that 55% of the 15,804 

acre-feet per year of water diverted under Temple’s own water is returned to the City’s treatment 

plant. The remaining water is assumed to be from an Authority contract and is returned to 

Authority’s Temple-Belton Regional Sewerage System.   

It was assumed that the SWATS plant would have a capacity of 25 mgd in 2060.  Annual 

returns were assumed to be 20% of the average water use from the plant of 10 mgd (2.5 peaking 

factor).
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Table D-1 

Proposed Changes to Current Groundwater Return Flows 

(Values in Acre-Feet per Year)

Facility County 
Permit

Number

Brazos 

WAM

Ground-

water

Return 

Flows

Proposed 

Ground-

water

Return 

Flows

Remarks 

Brushy Creek MUD Williamson 11865.001 232 335 

Authority/LCRA 
BCRWSS West 

Williamson 10264.001 783 1,657 

Authority/LCRA 
BCRWSS East 

Williamson 10264.002 874 0 

East facility no longer in operation.  Returns 
moved to BCRWSS West 

City of Holland Bell 10897.001 0 14 Correction to Brazos WAM 

City of Troy Bell 11263.001 0 17 Correction to Brazos WAM 

City of Navasota Grimes 10231.001 583 762 

City of College 
Station 

Brazos 10024.006 5,694 6,108 Increase of returns due to growth 

City of Bryan Brazos 10426.001 4,052 4,998 Increase of returns due to growth 

City of Bryan Brazos 10426.002 1,607 1,866 

City of Bryan Brazos 10426.003 307 391 

Texas A&M 
University 

Brazos 10968.003 1,415 1,946 Increase of returns due to growth 

Texas A&M 
University 

Brazos 2585.001 230 1,176 

City of Richmond Fort Bend 10258.001 679 652 Decrease in recent years 

City of Richmond Fort Bend 10258.003 1,269 800 Decrease in recent years 

City of Rosenberg Fort Bend 10607.003 928 1,362 Increase of returns due to growth 

City of Rosenberg Fort Bend 10607.002 1,089 1,453 

Authority SLRSS Fort Bend 11317.001 3,218 4,135 Increase of returns due to growth 

City of Sugarland Fort Bend 12833.002 2,194 4,349 Increase of returns due to growth 

City of Sugarland Fort Bend 12833.003 6,158 0
Correction to Brazos WAM.  Same facility as 
SLRSS

Texas Dept. of 
Criminal Justice – 
Central 

Fort Bend 10986.001 129 230 Increase in recent years 

Fort Bend MUD 106 Fort Bend 13355.001 117 539 Increase of returns due to growth 

Fort Bend MUD 112 Fort Bend 13628.001 14 844 Increase of returns due to growth 

Plantation MUD Fort Bend 11971.001 206 310 Increase of returns due to growth 

Texas Dept. of 
Criminal Justice - 
Jester I 

Fort Bend 11475.001 120 221 Increase in recent years 

City of Lake Jackson Brazoria 10047.001 327 471 Increase of returns due to growth 

City of West 
Columbia 

Brazoria 10312.001 711 1,143 Increase of returns due to growth 

Authority CRWTF Brazoria 10044.001 0 48 Correction to Brazos WAM 

City of Angleton Brazoria 10548.001 0 42 Correction to Brazos WAM 

Fort Bend MUD 041 Fort Bend 12475.001 28 175 Increase of returns due to growth 
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Table D-2 

New Surface Water Return Flows in 2060 

(Values in Acre-Feet per Year) 

Facility County
Permit

Number
Description 

City of Godley Johnson 10542.001 Water from SWATS facility 

City of Glen 
Rose 

Somervell 10177.001 Development of off-channel reservoir 

City of Meridian Bosque 10113.002 Development of off-channel reservoir 

City of 
Stephenville 

Erath 10290.001 Water from Lake Proctor 

City of Valley 
Mills

Bosque 10307.001 

City of West McLennan 10544.001 Water from Waco 

City of Florence Williamson 10944.001 

Brushy Creek 
MUD 

Williamson 11865.001 

City of 
Richmond 

Fort Bend 10258.001 Surface water from Authority 

City of 
Richmond 

Fort Bend 10258.003 

City of 
Rosenberg 

Fort Bend 10607.003 Surface water from Authority 

City of 
Rosenberg 

Fort Bend 10607.002 

Brookshire 
MWD 

Waller 10001.001 Surface water from Authority 

City of 
Hempstead 

Waller 10948.001 

Authority 
SLRSS

Fort Bend 11317.001 Surface water from Gulf Coast Water Authority 

City of Sugar 
Land

Fort Bend 12833.002 

Plantation MUD Fort Bend 11971.001 Assumed to be similar to Sugar Land 

Fort Bend MUD 
106 

Fort Bend 13355.001 Assumed to be similar to Sugar Land 

Pecan Grove 
MUD 

Fort Bend 11655.001 Assumed to be similar to Richmond/Rosenberg 

Fort Bend MUD 
025 

Fort Bend 12003.001 Assumed to be similar to Sugar Land 

Fort Bend MUD 
041 

Fort Bend 12475.001 Assumed to be similar to Sugar Land 
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Adjustments were made to return flows to account for known direct reuse projects.  

Currently, the City of Cleburne is able to reuse up to 2 mgd of its return flows.  For 2060 

projections, it was assumed that the City would increase direct reuse, returning about 1,000 acre-

feet of water.  The Authority provided information on future reuse levels in Williamson County.  

It was assumed that 27,642 acre-feet per year of direct reuse will occur from the Brushy Creek 

Regional Wastewater System.  A total of 3,171 acre-feet of direct reuse was assumed for the 

Cities of Georgetown, Cedar Park, and Leander and the Brushy Creek MUD and Blockhouse 

MUD.  The reuse was divided among the plants based on their discharge. 

In most cases, return flows above Possum Kingdom Lake were ignored.  The majority of 

these return flows are small, and it is reasonable to assume that a significant level of reuse will 

occur in the upper basin.  Much of these return flows would be lost before reaching Possum 

Kingdom Lake as well.  Return flows for Abilene, Breckenridge and Graham were included in 

the Attachments because of the volume of return flow or their proximity to Possum Kingdom 

Lake.

A detailed list of return flow locations and a comparison of current and 2060 return flows 

may be found in Table D-3.  Table D-4 contains historical data and calculations of current return 

flows.  Table D-5 contains historical and projected population data used to calculate 2060 return 

flows.  Table D-6 contains the actual monthly data used for input into the WRAP model for both 

current and 2060 conditions. 

D-6
BRA-CA-000147



N
a
m

e
C

o
u

n
ty

P
e
rm

it

N
u

m
b

e
r

N
P

D
E

S

N
u

m
b

e
r

P
e
rm

it
te

d

D
is

c
h

a
rg

e

(m
g

d
)

R
e
tu

rn

C
o

n
tr

o
l

P
o

in
t

P
ri

m
a
ry

C
o

n
tr

o
l

P
o

in
t

C
u

rr
e
n

t 
B

R
A

 

S
o

u
rc

e

P
e
rc

e
n

t 
o

f 

S
W

 f
ro

m
 

B
R

A

F
u

tu
re

 B
R

A
 S

o
u

rc
e

P
e
rc

e
n

t

o
f 

S
W

 

fr
o

m
 B

R
A

C
u

rr
e
n

t

S
u

rf
a
c
e

W
a
te

r

R
e
tu

rn
s

(a
c
-f

t/
y
r)

C
u

rr
e
n

t

G
ro

u
n

d
-

w
a
te

r

R
e
tu

rn
s

(a
c
-f

t/
y
r)

T
o

ta
l

C
u

rr
e
n

t

R
e
tu

rn
s

(a
c
-f

t/
y
r)

2
0
6
0

S
u

rf
a
c
e

W
a
te

r

R
e
tu

rn
s

(a
c
-f

t/
y
r)

2
0
6
0

G
ro

u
n

d
-

w
a
te

r

R
e
tu

rn
s

(a
c
-f

t/
y
r)

T
o

ta
l

2
0
6
0

R
e
tu

rn
s

(a
c
-f

t/
y
r)

S
u

rf
a
c
e

W
a
te

r

In
c
re

a
s
e

(D
e
c
re

a
s
e
)

G
ro

u
n

d
-

w
a
te

r

In
c
re

a
s
e

(D
e
c
re

a
s
e
)

T
o

ta
l

In
c
re

a
s
e

(D
e
c
re

a
s
e
)

C
u

rr
e
n

t

R
e
tu

rn
s

fr
o

m
 B

R
A

 

S
o

u
rc

e
s

2
0
6
0

R
e
tu

rn
s

fr
o

m
 B

R
A

 

S
o

u
rc

e
s

C
o

m
m

e
n

ts

C
it
y
 o

f 
A

b
ile

n
e

J
o
n
e
s

1
0
3
3
4
.0

0
4

2
2
.0

1
0
3
3
4
1

C
F

F
G

1
8

P
o
s
s
u
m

 K
in

g
d
o
m

1
0
%

1
2
,7

3
9

0
1
2
,7

3
9

1
4
,4

6
0

0
1
4
,4

6
0

1
,7

2
1

0
1
,7

2
1

0
1
,4

4
6

C
it
y
 o

f 
B

re
c
k
e
n
ri
d
g
e

S
te

p
h
e
n
s

1
0
0
4
0
.0

0
1

T
X

0
0
2
3
2
1
3

0
.9

5
1
0
0
4
0
1

C
F

E
L
2
2

P
o
s
s
u
m

 K
in

g
d
o
m

1
0
%

4
9
8

0
4
9
8

4
8
4

0
4
8
4

(1
4
)

0
(1

4
)

0
4
8

2
0
6
0
 p

o
p
u
la

ti
o
n
 l
e
s
s
 t
h
a
n
 2

0
0
0

C
it
y
 o

f 
G

ra
h
a
m

Y
o
u
n
g

1
0
4
8
7
.0

0
1

T
X

0
0
2
4
6
3
5

2
.1

1
0
4
8
7
1

S
H

G
R

2
6

P
o
s
s
u
m

 K
in

g
d
o
m

1
0
%

1
,0

8
8

0
1
,0

8
8

1
,0

6
7

0
1
,0

6
7

(2
1
)

0
(2

1
)

0
1
0
7

2
0
6
0
 p

o
p
u
la

ti
o
n
 l
e
s
s
 t
h
a
n
 2

0
0
0

D
o
u
b
le

 D
ia

m
o
n
d

P
a
lo

 P
in

to
2
7
8
9
.0

0
1

T
X

0
0
9
9
0
1
5

?
?
?

0
2
7
8
9
1

B
R

P
P

2
7

P
o
s
s
u
m

 K
in

g
d
o
m

1
0
0
%

P
o
s
s
u
m

 K
in

g
d
o
m

1
0
0
%

3
0

0
3
0

3
0

0
3
0

0
0

0
3
0

3
0

C
it
y
 o

f 
R

a
n
g
e
r

P
a
lo

 P
in

to
1
1
5
5
7
.0

0
1

T
X

0
0
7
1
0
6
4

0
.4

3
4
0
1
4
0
1

P
P

S
A

2
8

2
1
3

0
2
1
3

1
3
1

0
1
3
1

(8
2
)

0
(8

2
)

0
0

2
0
6
0
 p

o
p
u
la

ti
o
n
 l
e
s
s
 t
h
a
n
 2

0
0
0

C
it
y
 o

f 
M

in
e
ra

l 
W

e
lls

P
a
rk

e
r

1
0
5
8
5
.0

0
4

1
.2

6
1
0
5
8
5
1

B
R

D
E

2
9

4
1
3

0
4
1
3

5
2
0

0
5
2
0

1
0
7

0
1
0
7

0
0

C
it
y
 o

f 
M

in
e
ra

l 
W

e
lls

P
a
lo

 P
in

to
1
0
5
8
5
.0

0
1

T
X

0
0
4
7
4
1
4

2
.3

5
1
0
5
8
5
2

B
R

D
E

2
9

7
1
3

0
7
1
3

9
7
1

0
9
7
1

2
5
8

0
2
5
8

0
0

C
it
y
 o

f 
G

ra
n
b
u
ry

H
o
o
d

1
0
1
7
8
.0

0
2

T
X

0
1
0
5
2
1
0

2
1
0
1
7
8
2

B
R

G
R

3
0

G
ra

n
b
u
ry

 S
y
s
te

m
1
0
0
%

G
ra

n
b
u
ry

 S
y
s
te

m
1
0
0
%

6
5
0

1
7
0

8
2
0

1
,9

6
6

1
7
0

2
,1

3
6

1
,3

1
6

0
1
,3

1
6

6
5
0

1
,9

6
6

A
u

th
o

ri
ty

 S
W

A
T

S
H

o
o

d
2
8
8
9
.0

0
0

T
X

0
1
0
2
5
9
8

0
.3

9
5
1
5
6
5
1

B
R

G
R

3
0

G
ra

n
b

u
ry

 S
y
s
te

m
1
0
0
%

G
ra

n
b

u
ry

 S
y
s
te

m
1
0
0
%

4
1
9

0
4
1
9

2
,2

4
2

0
2
,2

4
2

1
,8

2
3

0
1
,8

2
3

4
1
9

2
,2

4
2

A
c
to

n
 M

U
D

H
o
o
d

1
1
2
0
8
.0

0
1

T
X

0
1
0
5
1
6
3

0
.3

7
5
1
5
6
5
1

B
R

G
R

3
0

G
ra

n
b
u
ry

 S
y
s
te

m
1
0
0
%

G
ra

n
b
u
ry

 S
y
s
te

m
1
0
0
%

1
5

1
1
0

1
2
5

1
,7

2
6

1
1
0

1
,8

3
6

1
,7

1
1

0
1
,7

1
1

1
5

1
,7

2
6

A
c
to

n
 M

U
D

H
o
o
d

1
1
4
1
5
.0

0
1

T
X

0
1
0
5
1
5
5

0
.3

9
4
0
7
6
0
1

B
R

G
R

3
0

G
ra

n
b
u
ry

 S
y
s
te

m
1
0
0
%

G
ra

n
b
u
ry

 S
y
s
te

m
1
0
0
%

1
1

8
6

9
7

1
,8

4
9

8
6

1
,9

3
5

1
,8

3
8

0
1
,8

3
8

1
1

1
,8

4
9

C
it
y
 o

f 
C

le
b
u
rn

e
J
o
h
n
s
o
n

1
0
0
0
6
.0

0
1

T
X

0
0
4
7
1
5
5

6
.2

5
1
0
0
0
6
1

N
R

B
L
3
2

L
a
k
e
 A

q
u
ill

a
1
0
%

A
q
u
ill

a
, 
W

h
it
n
e
y
 

S
y
s
te

m
5
0
%

3
7
4

0
3
7
4

1
,0

0
0

0
1
,0

0
0

6
2
6

0
6
2
6

3
7

5
0
0

C
it
y
 o

f 
G

o
d
le

y
J
o
h
n
s
o
n

1
0
5
4
2
.0

0
1

T
X

0
1
0
4
5
5
8

0
.1

2
4
1
0
5
0
1

N
R

B
L
3
2

G
ra

n
b
u
ry

 S
y
s
te

m
1
0
0
%

0
3
4

3
4

3
5

2
9
6

3
3
1

3
5

2
6
2

2
9
7

0
3
5

C
it
y
 o

f 
G

le
n
 R

o
s
e

S
o
m

e
rv

e
ll

1
0
1
7
7
.0

0
1

T
X

0
0
3
3
3
1
6

0
.6

4
0
9
6
3
1

B
R

A
Q

3
3

0
1
7
7

1
7
7

1
0
7

1
3
6

2
4
3

1
0
7

(4
1
)

6
6

0
0

C
it
y
 o

f 
W

h
it
n
e
y

H
ill

1
1
4
0
8
.0

0
2

T
X

0
1
0
6
5
5
1

0
.4

5
1
5
7
3
1

B
R

A
Q

3
3

0
1
1
6

1
1
6

0
2
4
6

2
4
6

0
1
3
0

1
3
0

0
0

H
a
s
 a

 B
R

A
 c

o
n
tr

a
c
t,
 b

u
t 
a
s
s
u
m

in
g
 a

ll 

g
ro

u
n
d
w

a
te

r 
u
s
e
 i
n
 f
u
tu

re

C
it
y
 o

f 
It
a
s
c
a

H
ill

1
0
4
2
3
.0

0
1

T
X

0
0
2
3
8
9
2

0
.3

7
8

1
0
6
3
0
1

A
Q

A
Q

3
4

0
1
0
4

1
0
4

0
1
4
7

1
4
7

0
4
3

4
3

0
0

C
it
y
 o

f 
H

ill
s
b
o
ro

H
ill

1
0
6
3
0
.0

0
1

T
X

0
0
2
3
1
0
8

1
.3

6
1
0
6
3
0
1

A
Q

A
Q

3
4

L
a
k
e
 A

q
u
ill

a
1
0
0
%

L
a
k
e
 A

q
u
ill

a
1
0
0
%

1
,0

1
2

0
1
,0

1
2

1
,3

7
2

0
1
,3

7
2

3
6
0

0
3
6
0

1
,0

1
2

1
,3

7
2

C
it
y
 o

f 
S

te
p
h
e
n
v
ill

e
E

ra
th

1
0
2
9
0
.0

0
1

T
X

0
0
2
4
2
2
8

3
1
0
2
9
0
2

N
B

H
I3

5
L
a
k
e
 P

ro
c
to

r
1
0
0
%

0
1
,3

1
3

1
,3

1
3

1
,4

9
3

1
,1

1
8

2
,6

1
1

1
,4

9
3

(1
9
5
)

1
,2

9
8

0
1
,4

9
3

C
it
y
 o

f 
H

ic
o

H
a
m

ilt
o
n

1
0
1
8
8
.0

0
1

T
X

0
0
2
6
5
9
0

0
.2

N
B

H
I3

5
N

B
H

I3
5

0
5
6

5
6

0
9
3

9
3

0
3
7

3
7

0
0

C
it
y
 o

f 
M

e
ri
d
ia

n
B

o
s
q
u
e

1
0
1
1
3
.0

0
2

T
X

0
0
5
3
6
7
8

0
.4

5
2
2
8
2
0
2

N
B

C
L
3
7

0
9
3

9
3

2
0
5

8
8

2
9
3

2
0
5

(5
)

2
0
0

0
0

C
it
y
 o

f 
C

lif
to

n
B

o
s
q
u
e

1
0
0
4
3
.0

0
1

T
X

0
0
3
3
9
3
6

0
.6

5
5
5
5
1
5
1

N
B

C
L
3
7

4
9

1
2
1

1
7
0

1
7
8

5
9

2
3
7

1
2
9

(6
2
)

6
7

0
0

C
it
y
 o

f 
M

c
G

re
g
o
r

M
c
L
e
n
n
a
n

1
0
2
1
9
.0

0
2

T
X

0
0
2
3
9
1
4

0
.9

9
1
0
2
1
9
1

B
O

W
A

4
0

5
6
2

6
3

6
2
5

5
8
2

6
3

6
4
5

2
0

0
2
0

0
0

C
it
y
 o

f 
V

a
lle

y
 M

ill
s

B
o
s
q
u
e

1
0
3
0
7
.0

0
1

T
X

0
0
7
5
6
4
7

0
.3

6
W

1
2
2
5
2

B
O

W
A

4
0

0
1

5
1

5
2

5
1

9
4

4
2

5
4

2
9

0
0

C
it
y
 o

f 
M

a
rl
in

F
a
lls

1
0
1
1
0
.0

0
2

T
X

0
0
2
1
7
2
5

2
1
0
1
1
0
2

B
R

H
B

4
2

W
h
it
n
e
y
 s

y
s
te

m
1
6
%

W
h
it
n
e
y
 s

y
s
te

m
2
5
%

7
1
3

0
7
1
3

8
8
4

0
8
8
4

1
7
1

0
1
7
1

1
1
4

2
2
1

B
o
th

 B
R

A
 c

o
n
tr

a
c
t 
a
n
d
 o

w
n
 w

a
te

r 
ri
g
h
t

C
it
y
 o

f 
W

a
c
o
 W

M
R

S
S

M
c
L
e
n
n
a
n

1
1
0
7
1
.0

0
1

T
X

0
0
2
6
5
0
6

3
7
.8

1
1
0
7
1
1

B
R

H
B

4
2

2
1
,2

2
7

3
,3

4
8

2
4
,5

7
5

2
8
,4

3
3

3
,3

4
8

3
1
,7

8
1

7
,2

0
6

0
7
,2

0
6

0
0

C
o
n
tr

o
l 
tr

a
n
s
fe

rr
e
d
 t
o
 C

it
y
 o

f 
W

a
c
o

C
it
y
 o

f 
L
o
re

n
a

M
c
L
e
n
n
a
n

1
2
1
9
5
.0

0
1

T
X

0
0
8
3
3
9
9

0
.3

4
3
5
2
0
1

B
R

H
B

4
2

0
6
1

6
1

0
2
0
4

2
0
4

0
1
4
3

1
4
3

0
0

C
it
y
 o

f 
W

e
s
t

M
c
L
e
n
n
a
n

1
0
5
4
4
.0

0
1

T
X

0
0
2
0
4
5
1

0
.4

5
C

O
N

0
7
0

B
R

H
B

4
2

0
1
0
0

1
0
0

2
9
2

3
3

3
2
5

2
9
2

(6
7
)

2
2
5

0
0

C
it
y
 o

f 
E

a
s
tl
a
n
d

E
a
s
tl
a
n
d

1
0
6
3
7
.0

0
1

T
X

0
0
2
4
0
0
7

0
.9

1
0
6
3
7
1

L
E

D
L
4
3

4
3
3

0
4
3
3

3
8
1

0
3
8
1

(5
2
)

0
(5

2
)

0
0

2
0
6
0
 p

o
p
u
la

ti
o
n
 l
e
s
s
 t
h
a
n
 2

0
0
0

C
it
y
 o

f 
D

e
L
e
o
n

C
o
m

a
n
c
h
e

1
0
0
7
8
.0

0
1

T
X

0
0
5
4
8
4
4

0
.3

C
O

N
0
5
4

L
E

H
S

4
5

L
a
k
e
 P

ro
c
to

r
1
0
0
%

L
a
k
e
 P

ro
c
to

r
1
0
0
%

1
3
8

0
1
3
8

1
4
1

0
1
4
1

3
0

3
1
3
8

1
4
1

C
it
y
 o

f 
D

u
b
lin

E
ra

th
1
0
4
0
5
.0

0
1

T
X

0
0
5
4
3
4
8

0
.4

5
2
8
4
6
0
2

L
E

H
M

4
6

L
a
k
e
 P

ro
c
to

r
1
0
0
%

L
a
k
e
 P

ro
c
to

r
1
0
0
%

2
1
8

0
2
1
8

4
3
3

0
4
3
3

2
1
5

0
2
1
5

2
1
8

4
3
3

C
it
y
 o

f 
C

o
m

a
n
c
h
e

C
o
m

a
n
c
h
e

1
0
7
1
9
.0

0
1

T
X

0
0
2
2
7
3
0

0
.7

3
3
6
3
7
0
1

L
E

H
M

4
6

L
a
k
e
 P

ro
c
to

r
1
0
0
%

L
a
k
e
 P

ro
c
to

r
1
0
0
%

3
5
7

0
3
5
7

3
6
9

0
3
6
9

1
2

0
1
2

3
5
7

3
6
9

C
it
y
 o

f 
H

a
m

ilt
o
n

H
a
m

ilt
o
n

1
0
4
9
2
.0

0
2

T
X

0
0
2
6
8
6
7

0
.4

4
C

O
N

0
8
6

L
E

G
T

4
7

L
a
k
e
 P

ro
c
to

r
1
0
0
%

L
a
k
e
 P

ro
c
to

r
1
0
0
%

3
4
0

0
3
4
0

3
4
3

0
3
4
3

3
0

3
3
4
0

3
4
3

C
it
y
 o

f 
C

o
p
p
e
ra

s
 C

o
v
e

C
o
ry

e
ll

1
0
0
4
5
.0

0
5

T
X

0
0
6
9
8
4
1

3
.0

5
1
0
0
4
5
5

L
E

B
E

4
9

L
a
k
e
 B

e
lt
o
n

1
0
0
%

L
a
k
e
 B

e
lt
o
n

1
0
0
%

1
,5

9
2

0
1
,5

9
2

2
,7

2
5

0
2
,7

2
5

1
,1

3
3

0
1
,1

3
3

1
,5

9
2

2
,7

2
5

C
it
y
 o

f 
G

a
te

s
v
ill

e
C

o
ry

e
ll

1
0
1
7
6
.0

0
1

T
X

0
0
2
4
9
5
3

1
1
0
1
7
6
1

L
E

B
E

4
9

L
a
k
e
 B

e
lt
o
n

1
0
0
%

L
a
k
e
 B

e
lt
o
n

1
0
0
%

3
2
0

0
3
2
0

0
0

0
(3

2
0
)

0
(3

2
0
)

3
2
0

0
A

s
s
u
m

in
g
 t
h
a
t 
th

is
 p

la
n
t 
is

 i
n
a
c
ti
v
e

C
it
y
 o

f 
G

a
te

s
v
ill

e
C

o
ry

e
ll

1
0
1
7
6
.0

0
2

T
X

0
1
1
1
7
9
1

2
.2

1
0
1
7
6
1

L
E

B
E

4
9

L
a
k
e
 B

e
lt
o
n

1
0
0
%

L
a
k
e
 B

e
lt
o
n

1
0
0
%

1
,3

5
2

0
1
,3

5
2

4
,0

2
9

0
4
,0

2
9

2
,6

7
7

0
2
,6

7
7

1
,3

5
2

4
,0

2
9

C
it
y
 o

f 
C

o
p
p
e
ra

s
 C

o
v
e

C
o
ry

e
ll

1
0
0
4
5
.0

0
4

T
X

0
0
6
9
8
5
0

0
.8

0
2
2
3
3
6

L
E

B
E

4
9

L
a
k
e
 B

e
lt
o
n

1
0
0
%

L
a
k
e
 B

e
lt
o
n

1
0
0
%

2
4
5

0
2
4
5

7
1
5

0
7
1
5

4
7
0

0
4
7
0

2
4
5

7
1
5

C
it
y
 o

f 
M

o
o
d
y

M
c
L
e
n
n
a
n

1
0
2
2
5
.0

0
1

T
X

0
0
2
4
0
6
6

0
.2

C
O

N
0
9
0

L
E

B
E

4
9

L
a
k
e
 B

e
lt
o
n

1
0
0
%

L
a
k
e
 B

e
lt
o
n

1
0
0
%

1
0
5

0
1
0
5

1
6
2

0
1
6
2

5
7

0
5
7

1
0
5

1
6
2

C
it
y
 o

f 
L
a
m

p
a
s
s
a
s

L
a
m

p
a
s
s
a
s

1
0
2
0
5
.0

0
2

1
.5

1
0
2
0
5
1

L
A

K
E

5
0

L
a
k
e
 S

ti
llh

o
u
s
e
 

H
o
llo

w
1
0
0
%

L
a
k
e
 S

ti
llh

o
u
s
e
 

H
o
llo

w
1
0
0
%

1
9
5

0
1
9
5

2
7
3

0
2
7
3

7
8

0
7
8

1
9
5

2
7
3

A
s
s
u
m

in
g
 n

o
 s

u
p
p
lie

s
 f
ro

m
 S

u
lp

h
u
r 

C
r

C
it
y
 o

f 
C

o
p
p
e
ra

s
 C

o
v
e

C
o
ry

e
ll

1
0
0
4
5
.0

0
3

T
X

0
0
6
7
8
7
3

2
1
0
0
4
5
1

L
A

Y
O

5
1

L
a
k
e
 B

e
lt
o
n

1
0
0
%

L
a
k
e
 B

e
lt
o
n

1
0
0
%

5
2
7

0
5
2
7

1
,7

8
6

0
1
,7

8
6

1
,2

5
9

0
1
,2

5
9

5
2
7

1
,7

8
6

C
it
y
 o

f 
H

a
rk

e
r 

H
e
ig

h
ts

B
e
ll

1
0
1
5
5
.0

0
1

T
X

0
0
2
4
4
7
3

3
1
0
1
5
5
1

L
R

L
R

5
3

L
a
k
e
 B

e
lt
o
n

1
0
0
%

L
a
k
e
 B

e
lt
o
n

1
0
0
%

1
,2

8
7

0
1
,2

8
7

3
,5

4
4

0
3
,5

4
4

2
,2

5
7

0
2
,2

5
7

1
,2

8
7

3
,5

4
4

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
1

B
e
ll

1
0
3
5
1
.0

0
1

T
X

0
0
0
2
4
7
0

0
.9

1
0
3
5
1
1

L
E

B
E

4
9

L
a
k
e
 B

e
lt
o
n

1
0
0
%

L
a
k
e
 B

e
lt
o
n

1
0
0
%

0
0

0
0

0
0

0
0

0
0

0

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
1

B
e
ll

1
0
3
5
1
.0

0
3

T
X

0
1
0
2
9
3
8

6
1
0
3
5
1
2

L
R

L
R

5
3

L
a
k
e
 B

e
lt
o
n

1
0
0
%

L
a
k
e
 B

e
lt
o
n

1
0
0
%

3
,6

6
8

0
3
,6

6
8

7
,6

0
1

0
7
,6

0
1

3
,9

3
3

0
3
,9

3
3

3
,6

6
8

7
,6

0
1

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
1

B
e
ll

1
0
3
5
1
.0

0
2

T
X

0
0
2
4
5
9
7

1
5

1
0
3
5
1
3

L
R

L
R

5
3

L
a
k
e
 B

e
lt
o
n

1
0
0
%

L
a
k
e
 B

e
lt
o
n

1
0
0
%

8
,8

1
9

0
8
,8

1
9

1
9
,0

0
1

0
1
9
,0

0
1

1
0
,1

8
2

0
1
0
,1

8
2

8
,8

1
9

1
9
,0

0
1

A
u

th
o

ri
ty

 T
B

R
S

S
B

e
ll

1
1
3
1
8
.0

0
1

T
X

0
0
5
8
3
7
8

1
0

1
1
3
1
8
1

L
R

L
R

5
3

L
a
k
e
 B

e
lt

o
n

1
0
0
%

L
a
k
e
 B

e
lt

o
n

1
0
0
%

5
,9

5
9

0
5
,9

5
9

7
,7

0
4

0
7
,7

0
4

1
,7

4
5

0
1
,7

4
5

5
,9

5
9

7
,7

0
4

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
2

B
e
ll

1
1
0
9
0
.0

0
1

T
X

0
0
2
0
2
4
9

?
?

L
R

L
R

5
3

L
R

L
R

5
3

L
a
k
e
 B

e
lt
o
n

1
0
0
%

L
a
k
e
 B

e
lt
o
n

1
0
0
%

4
7

6
9

1
1
6

1
6
4

6
9

2
3
3

1
1
7

0
1
1
7

4
7

1
6
4

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
2

B
e
ll

1
1
0
9
1
.0

0
1

T
X

0
0
2
0
2
5
7

?
?

L
R

L
R

5
3

L
R

L
R

5
3

L
a
k
e
 B

e
lt
o
n

1
0
0
%

L
a
k
e
 B

e
lt
o
n

1
0
0
%

0
0

0
0

0
0

0
0

0
0

0

C
it
y
 o

f 
F

lo
re

n
c
e

W
ill

ia
m

s
o
n

1
0
9
4
4
.0

0
1

T
X

0
0
7
8
2
4
7

0
.2

5
W

1
2
4
3
1

L
R

L
R

5
3

L
a
k
e
 S

ti
llh

o
u
s
e
 

H
o
llo

w
1
0
0
%

L
a
k
e
 S

ti
llh

o
u
s
e
 

H
o
llo

w
1
0
0
%

0
4
5

4
5

7
8

1
1
7

1
9
5

7
8

7
2

1
5
0

0
7
8

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
3

B
e
ll

1
0
7
9
7
.0

0
1

T
X

0
0
6
9
1
9
1

0
.2

5
L
R

L
R

5
3

L
a
k
e
 B

e
lt
o
n

1
0
0
%

L
a
k
e
 B

e
lt
o
n

1
0
0
%

9
8

0
9
8

1
3
3

0
1
3
3

3
5

0
3
5

9
8

1
3
3

C
it
y
 o

f 
G

e
o
rg

e
to

w
n

W
ill

ia
m

s
o
n

1
0
4
8
9
.0

0
2

T
X

0
0
2
2
6
6
7

2
.5

1
0
4
8
9
3

G
A

G
E

5
6

G
e
o
rg

e
to

w
n
/S

ti
ll-

h
o
u
s
e
 S

y
s
te

m
1
0
0
%

G
e
o
rg

e
to

w
n
/S

ti
ll-

h
o
u
s
e
 S

y
s
te

m
1
0
0
%

8
9
4

9
7
8

1
,8

7
2

6
,0

7
5

2
6
7

6
,3

4
2

5
,1

8
1

(7
1
1
)

4
,4

7
0

8
9
4

6
,0

7
5

C
it
y
 o

f 
G

e
o
rg

e
to

w
n

W
ill

ia
m

s
o
n

1
0
4
8
9
.0

0
3

T
X

0
1
0
1
2
8
1

2
.5

1
0
4
8
9
2

G
A

L
A

5
7

G
e
o
rg

e
to

w
n
/S

ti
ll-

h
o
u
s
e
 S

y
s
te

m
1
0
0
%

G
e
o
rg

e
to

w
n
/S

ti
ll-

h
o
u
s
e
 S

y
s
te

m
1
0
0
%

1
8
8

4
1
5

6
0
3

6
,5

2
3

2
6
7

6
,7

9
0

6
,3

3
5

(1
4
8
)

6
,1

8
7

1
8
8

6
,5

2
3

R
e
tu

rn
 f
lo

w
 l
o
w

 f
o
r 

c
u
rr

e
n
t 
p
o
p
u
la

ti
o
n
.

D
a
ta

 s
p
a
rs

e
. 
 A

s
s
u
m

in
g
 a

ll 
o
f 
A

c
to

n
 M

U
D

 

p
o
p
u
la

ti
o
n
 w

ill
 b

e
 c

o
n
n
e
c
te

d
 b

y
 2

0
6
0
 w

it
h
 

a
 s

ta
n
d
a
rd

 p
e
r 

c
a
p
it
a
 r

a
te

.

A
s
s
u
m

in
g
 4

5
9
 A

F
 o

f 
d
ir
e
c
t 
re

u
s
e
 a

t 
e
a
c
h
 

p
la

n
t 
in

 2
0
6
0

T
a

b
le

 D
-3

C
o

m
p

a
ri

s
o

n
 o

f 
C

u
rr

e
n

t 
to

 2
0

6
0

 R
e

tu
rn

 F
lo

w
s

B
R
A
-C
A
-0
0
0
1
4
8



T
a
b

le
 D

-3
 (

C
o

n
t.

)

N
a
m

e
C

o
u

n
ty

P
e
rm

it

N
u

m
b

e
r

N
P

D
E

S

N
u

m
b

e
r

P
e
rm

it
te

d

D
is

c
h

a
rg

e

(m
g

d
)

R
e
tu

rn

C
o

n
tr

o
l

P
o

in
t

P
ri

m
a
ry

C
o

n
tr

o
l

P
o

in
t

C
u

rr
e
n

t 
B

R
A

 

S
o

u
rc

e

P
e
rc

e
n

t 
o

f 

S
W

 f
ro

m
 

B
R

A

F
u

tu
re

 B
R

A
 S

o
u

rc
e

P
e
rc

e
n

t

o
f 

S
W

 

fr
o

m
 B

R
A

C
u

rr
e
n

t

S
u

rf
a
c
e

W
a
te

r

R
e
tu

rn
s

(a
c
-f

t/
y

r)

C
u

rr
e
n

t

G
ro

u
n

d
-

w
a
te

r

R
e
tu

rn
s

(a
c
-f

t/
y

r)

T
o

ta
l

C
u

rr
e
n

t

R
e
tu

rn
s

(a
c
-f

t/
y
r)

2
0
6
0

S
u

rf
a
c
e

W
a
te

r

R
e
tu

rn
s

(a
c
-f

t/
y

r)

2
0
6
0

G
ro

u
n

d
-

w
a
te

r

R
e
tu

rn
s

(a
c
-f

t/
y

r)

T
o

ta
l

2
0
6
0

R
e
tu

rn
s

(a
c
-f

t/
y
r)

S
u

rf
a
c
e

W
a
te

r

In
c
re

a
s
e

(D
e
c
re

a
s
e
)

G
ro

u
n

d
-

w
a
te

r

In
c
re

a
s
e

(D
e
c
re

a
s
e
)

T
o

ta
l

In
c
re

a
s
e

(D
e
c
re

a
s
e
)

C
u

rr
e
n

t

R
e
tu

rn
s

fr
o

m
 B

R
A

 

S
o

u
rc

e
s

2
0
6
0

R
e
tu

rn
s

fr
o

m
 B

R
A

 

S
o

u
rc

e
s

C
o

m
m

e
n

ts

C
it
y
 o

f 
C

a
m

e
ro

n
M

ila
m

1
0
0
0
4
.0

0
1

T
X

0
0
5
3
6
5
1

0
.9

6
1
0
0
0
4
1

L
R

C
A

5
8

6
1
7

0
6
1
7

5
8
8

0
5
8
8

(2
9
)

0
(2

9
)

0
0

P
o
p
u
la

ti
o
n
 c

o
n
s
ta

n
t 
th

ro
u
g
h
 2

0
6
0
. 
 C

it
y
 

h
a
s
 o

w
n
 w

a
te

r 
ri
g
h
t 
a
n
d
 a

 B
R

A
 c

o
n
tr

a
c
t.

A
s
s
u
m

in
g
 a

ll 
re

tu
rn

s
 f
ro

m
 t
h
e
ir
 o

w
n
 w

a
te

r 

ri
g
h
t.

A
u

th
o

ri
ty

/L
C

R
A

 B
C

R
W

S
S

 W
e
s
t

W
il
li
a
m

s
o

n
1
0
2
6
4
.0

0
1

T
X

0
0
7
5
1
6
7

3
1
0
2
6
4
1

L
R

C
A

5
8

G
e
o

rg
e
to

w
n

/S
ti

ll
-

h
o

u
s
e
 S

y
s
te

m
1
0
0
%

G
e
o

rg
e
to

w
n

/S
ti

ll
-

h
o

u
s
e
 S

y
s
te

m
1
0
0
%

6
,2

7
3

1
,6

5
7

7
,9

3
0

1
3
,2

0
8

5
3
4

1
3
,7

4
2

6
,9

3
5

(1
,1

2
3
)

5
,8

1
2

6
,2

7
3

1
3
,2

0
8

A
s
s
u
m

in
g
 2

7
,6

4
2
 A

F
 o

f 
re

u
s
e
 i
n
 2

0
6
0

A
u

th
o

ri
ty

/L
C

R
A

 B
C

R
W

S
S

 E
a
s
t

W
il
li
a
m

s
o

n
1
0
2
6
4
.0

0
2

T
X

0
1
0
1
9
4
0

1
1
.8

1
0
2
6
4
2

L
R

C
A

5
8

G
e
o

rg
e
to

w
n

/S
ti

ll
-

h
o

u
s
e
 S

y
s
te

m
1
0
0
%

G
e
o

rg
e
to

w
n

/S
ti

ll
-

h
o

u
s
e
 S

y
s
te

m
1
0
0
%

0
0

0
0

0
0

0
0

0
0

0
P

la
n
t 
n
o
 l
o
n
g
e
r 

in
 o

p
e
ra

ti
o
n

C
it
y
 o

f 
T

a
y
lo

r
W

ill
ia

m
s
o
n

1
0
2
9
9
.0

0
1

T
X

0
0
2
0
4
4
3

4
1
0
2
9
9
1

L
R

C
A

5
8

G
ra

n
g
e
r 

s
y
s
te

m
1
0
0
%

G
ra

n
g
e
r 

s
y
s
te

m
1
0
0
%

1
,6

1
3

0
1
,6

1
3

3
,3

6
7

0
3
,3

6
7

1
,7

5
4

0
1
,7

5
4

1
,6

1
3

3
,3

6
7

A
n
d
e
rs

o
n
 M

ill
 M

U
D

W
ill

ia
m

s
o
n

1
1
4
5
9
.0

0
1

T
X

0
0
3
4
2
0
7

1
.3

1
1
4
5
9
1

L
R

C
A

5
8

7
8
8

0
7
8
8

7
8
8

0
7
8
8

0
0

0
0

0
Im

p
o
rt

s

C
it
y
 o

f 
C

e
d
a
r 

P
a
rk

W
ill

ia
m

s
o
n

1
2
3
0
8
.0

0
1

T
X

0
0
8
5
7
4
0

2
.5

1
2
3
0
8
1

L
R

C
A

5
8

1
,6

9
6

0
1
,6

9
6

2
3
,5

8
4

0
2
3
,5

8
4

2
1
,8

8
8

0
2
1
,8

8
8

0
0

A
s
s
u
m

in
g
 1

,5
3
5
 A

F
 o

f 
re

u
s
e
 b

y
 2

0
6
0
.

P
o
p
u
la

ti
o
n
 i
n
 2

0
6
0
 e

x
p
e
c
te

d
 t
o
 b

e
 a

lm
o
s
t 

1
5
 t
im

e
s
 c

u
rr

e
n
t.
  
Im

p
o
rt

s
 f
ro

m
 L

C
R

A
.

C
it
y
 o

f 
L
e
a
n
d
e
r

W
ill

ia
m

s
o
n

1
2
6
4
4
.0

0
1

T
X

0
0
9
2
1
5
1

2
.2

5
1
2
6
4
4
1

L
R

C
A

5
8

4
2
5

1
1
8

5
4
3

3
,2

2
9

1
1
8

3
,3

4
7

2
,8

0
4

0
2
,8

0
4

0
0

A
s
s
u
m

in
g
 2

4
5
 A

F
 o

f 
re

u
s
e
 b

y
 2

0
6
0
.

P
o
p
u
la

ti
o
n
 e

x
p
e
c
te

d
 t
o
 b

y
 6

.5
 t
im

e
s
 

c
u
rr

e
n
t.
  
Im

p
o
rt

s
 f
ro

m
 L

C
R

A
.

C
it
y
 o

f 
B

a
rt

le
tt

B
e
ll

1
0
8
8
0
.0

0
1

T
X

0
0
2
7
0
0
6

0
.3

2
5

3
7
2
7
5
1

L
R

C
A

5
8

0
7
7

7
7

0
1
5
4

1
5
4

0
7
7

7
7

0
0

B
ru

s
h
y
 C

re
e
k
 M

U
D

W
ill

ia
m

s
o
n

1
1
8
6
5
.0

0
1

T
X

0
0
7
2
7
8
8

0
.4

5
W

1
2
4
4
1

L
R

C
A

5
8

G
e
o
rg

e
to

w
n
/S

ti
ll-

h
o
u
s
e
 S

y
s
te

m
1
0
0
%

0
3
3
5

3
3
5

2
,2

5
9

1
8
9

2
,4

4
8

2
,2

5
9

(1
4
6
)

2
,1

1
3

0
2
,2

5
9

A
s
s
u
m

in
g
 2

0
9
 A

F
 d

ir
e
c
t 
re

u
s
e
 i
n
 2

0
6
0

B
lo

c
k
 H

o
u
s
e
 M

U
D

W
ill

ia
m

s
o
n

1
3
0
3
1
.0

0
1

T
X

0
1
0
1
3
9
7

0
.5

W
1
2
4
4
1

L
R

C
A

5
8

2
4
3

0
2
4
3

2
,8

7
9

0
2
,8

7
9

2
,6

3
6

0
2
,6

3
6

0
0

A
s
s
u
m

in
g
 2

4
6
 A

F
 d

ir
e
c
t 
re

u
s
e
. 
 I
m

p
o
rt

s
 

S
W

C
it
y
 o

f 
H

o
lla

n
d

B
e
ll

1
0
8
9
7
.0

0
1

T
X

0
0
4
6
6
1
2

0
.2

3
7
2
7
5
1

L
R

C
A

5
8

L
a
k
e
 S

ti
llh

o
u
s
e
 

H
o
llo

w
1
0
0
%

L
a
k
e
 S

ti
llh

o
u
s
e
 

H
o
llo

w
1
0
0
%

4
3

1
4

5
7

3
5

1
4

4
9

(8
)

0
(8

)
4
3

3
5

C
it
y
 o

f 
H

e
a
rn

e
R

o
b
e
rt

s
o
n

1
0
0
4
6
.0

0
2

T
X

0
0
2
5
8
7
9

1
.9

1
0
0
4
6
2

B
R

B
R

5
9

0
5
0
9

5
0
9

0
5
7
0

5
7
0

0
6
1

6
1

0
0

C
it
y
 o

f 
C

a
lv

e
rt

R
o
b
e
rt

s
o
n

1
0
0
9
5
.0

0
1

T
X

0
0
5
4
0
2
0

0
.2

5
1
0
0
4
6
2

B
R

B
R

5
9

0
1
0
7

1
0
7

0
1
1
4

1
1
4

0
7

7
0

0

C
it
y
 o

f 
T

e
m

p
le

B
e
ll

1
0
4
7
0
.0

0
2

T
X

0
0
4
7
6
5
1

7
.5

1
0
4
7
0
2

B
R

B
R

5
9

2
,3

0
4

0
2
,3

0
4

8
,6

9
2

0
8
,6

9
2

6
,3

8
8

0
6
,3

8
8

0
0

A
s
s
u
m

in
g
 a

ll 
o
f 
1
5
,8

0
4
 A

F
 o

f 
T

e
m

p
le

 

w
a
te

r 
ri
g
h
t 
re

tu
rn

e
d
 h

e
re

. 
 R

e
s
t 
to

 T
B

R
S

S

C
it
y
 o

f 
R

o
s
e
b
u
d

F
a
lls

1
0
7
3
1
.0

0
1

T
X

0
0
2
3
9
8
1

0
.2

5
C

O
N

1
1
7

B
R

B
R

5
9

L
a
k
e
 S

ti
llh

o
u
s
e
 

H
o
llo

w
1
0
0
%

L
a
k
e
 S

ti
llh

o
u
s
e
 

H
o
llo

w
1
0
0
%

9
0

0
9
0

8
4

0
8
4

(6
)

0
(6

)
9
0

8
4

P
o
p
u
la

ti
o
n
 c

o
n
s
ta

n
t 
th

ro
u
g
h
 2

0
6
0

C
it
y
 o

f 
T

ro
y

B
e
ll

1
1
2
6
3
.0

0
1

T
X

0
0
5
8
0
8
4

0
.3

0
9

C
O

N
1
0
9

B
R

B
R

5
9

L
a
k
e
 B

e
lt
o
n

0
%

1
0
4

1
7

1
2
1

8
0

1
7

9
7

(2
4
)

0
(2

4
)

0
0

P
u
rc

h
a
s
e
s
 S

W
 f
ro

m
 T

e
m

p
le

C
it
y
 o

f 
L
e
x
in

g
to

n
L
e
e

1
0
0
1
6
.0

0
1

T
X

0
0
5
4
4
2
9

0
.2

M
Y

D
B

6
0

M
Y

D
B

6
0

0
5
2

5
2

0
1
3
6

1
3
6

0
8
4

8
4

0
0

A
lu

m
in

u
m

 C
o
rp

. 
o
f 
A

m
e
ri
c
a

L
e
e

3
9
5
.0

0
0

T
X

0
0
0
0
8
7
6

0
0
3
9
5
6

E
Y

D
B

6
1

0
0

0
0

0
0

0
0

0
0

0

C
it
y
 o

f 
R

o
c
k
d
a
le

M
ila

m
1
0
6
5
8
.0

0
1

T
X

0
0
2
7
1
9
7

0
.7

5
C

O
N

2
2
4

E
Y

D
B

6
1

0
2
4
2

2
4
2

0
3
4
2

3
4
2

0
1
0
0

1
0
0

0
0

C
it
y
 o

f 
G

id
d
in

g
s

L
e
e

1
0
4
5
6
.0

0
1

T
X

0
0
2
0
5
1
6

0
.7

C
O

N
1
2
5

Y
C

S
O

6
2

0
2
1
0

2
1
0

0
5
2
6

5
2
6

0
3
1
6

3
1
6

0
0

C
it
y
 o

f 
C

a
ld

w
e
ll

B
u
rl
e
s
o
n

1
0
8
1
3
.0

0
1

T
X

0
0
2
3
1
7
5

0
.7

1
1

D
C

L
Y

6
3

D
C

L
Y

6
3

0
3
8
4

3
8
4

0
5
8
9

5
8
9

0
2
0
5

2
0
5

0
0

T
x
 D

e
p
t 
M

H
M

R
L
im

e
s
to

n
e

1
0
7
1
7
.0

0
1

T
X

0
0
3
0
7
7
5

0
.4

5
5
2
8
8
0
1

N
A

G
R

6
4

6
3

1
4
9

2
1
2

6
3

1
4
9

2
1
2

0
0

0
0

0

C
it
y
 o

f 
T

e
a
g
u
e

F
re

e
s
to

n
e

1
0
3
0
0
.0

0
1

T
X

0
0
3
4
5
0
9

0
.2

1
C

O
N

2
5
0

B
G

F
R

6
5

0
5
2

5
2

0
2
3
9

2
3
9

0
1
8
7

1
8
7

0
0

C
it
y
 o

f 
M

e
x
ia

L
im

e
s
to

n
e

1
0
2
2
2
.0

0
1

T
X

0
0
5
2
9
9
0

0
.8

5
C

O
N

1
3
1

N
A

E
A

6
6

5
8

4
4
9

5
0
7

5
8

5
8
7

6
4
5

0
1
3
8

1
3
8

0
0

C
it
y
 o

f 
G

ro
e
s
b
e
c
k

L
im

e
s
to

n
e

1
0
1
8
2
.0

0
1

T
X

0
0
5
4
4
4
5

0
.7

0
9

W
1
2
5
3
1

N
A

E
A

6
6

3
0
4

0
3
0
4

5
6
9

0
5
6
9

2
6
5

0
2
6
5

0
0

C
it
y
 o

f 
C

o
lle

g
e
 S

ta
ti
o
n

B
ra

z
o
s

1
0
0
2
4
.0

0
6

T
X

0
0
4
7
1
6
3

9
.5

0
1
0
0
2
4
1

B
R

H
E

6
8

0
6
,1

0
8

6
,1

0
8

0
1
2
,1

8
6

1
2
,1

8
6

0
6
,0

7
8

6
,0

7
8

0
0

C
it
y
 o

f 
N

a
v
a
s
o
ta

G
ri
m

e
s

1
0
2
3
1
.0

0
1

T
X

0
0
7
1
7
9
0

1
.8

1
0
2
3
1
1

B
R

H
E

6
8

0
7
6
2

7
6
2

0
9
1
7

9
1
7

0
1
5
5

1
5
5

0
0

C
it
y
 o

f 
B

re
n
h
a
m

W
a
s
h
in

g
to

n
1
0
3
8
8
.0

0
1

T
X

0
0
2
5
4
7
0

2
.5

5
1
0
3
8
8
1

B
R

H
E

6
8

L
a
k
e
 S

o
m

e
rv

ill
e

1
0
0
%

L
a
k
e
 S

o
m

e
rv

ill
e

1
0
0
%

1
,8

0
9

0
1
,8

0
9

2
,3

0
0

0
2
,3

0
0

4
9
1

0
4
9
1

1
,8

0
9

2
,3

0
0

C
it
y
 o

f 
B

ry
a
n

B
ra

z
o
s

1
0
4
2
6
.0

0
1

T
X

0
0
2
2
6
1
6

8
1
0
4
2
6
1

B
R

H
E

6
8

0
4
,9

9
8

4
,9

9
8

0
8
,3

5
4

8
,3

5
4

0
3
,3

5
6

3
,3

5
6

0
0

C
it
y
 o

f 
B

ry
a
n

B
ra

z
o
s

1
0
4
2
6
.0

0
2

T
X

0
0
2
5
0
7
1

4
1
0
4
2
6
2

B
R

H
E

6
8

0
1
,8

6
6

1
,8

6
6

0
4
,1

7
7

4
,1

7
7

0
2
,3

1
1

2
,3

1
1

0
0

T
e
x
a
s
 A

&
M

 U
n
iv

e
rs

it
y

B
ra

z
o
s

1
0
9
6
8
.0

0
3

T
X

0
1
0
8
1
4
6

4
1
0
9
6
8
1

B
R

H
E

6
8

0
1
,9

4
6

1
,9

4
6

0
1
,9

4
6

1
,9

4
6

0
0

0
0

0

C
it
y
 o

f 
S

o
m

e
rv

ill
e

B
u
rl
e
s
o
n

1
0
3
7
1
.0

0
1

T
X

0
0
5
5
4
9
2

0
.3

5
1
6
4
5
1

B
R

H
E

6
8

0
5
3

5
3

0
2
3
9

2
3
9

0
1
8
6

1
8
6

0
0

C
it
y
 o

f 
B

ry
a
n

B
ra

z
o
s

1
0
4
2
6
.0

0
3

T
X

0
0
6
2
4
7
2

0
.7

5
5
2
6
8
5
1

B
R

H
E

6
8

0
3
9
1

3
9
1

0
7
8
3

7
8
3

0
3
9
2

3
9
2

0
0

T
e
x
a
s
 A

&
M

 U
n
iv

e
rs

it
y

B
ra

z
o
s

2
5
8
5
.0

0
1

T
X

0
0
0
9
0
8
8
3

1
.9

9
0
2
5
8
5
1

B
R

H
E

6
8

0
1
,1

7
6

1
,1

7
6

0
1
,1

7
6

1
,1

7
6

0
0

0
0

0

T
e
x
a
s
 D

e
p
t 
O

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e

G
ri
m

e
s

1
3
7
4
3
.0

0
1

T
X

0
0
8
9
0
1
0

0
.3

2
C

O
N

1
4
8

B
R

H
E

6
8

0
2
1
2

2
1
2

0
2
1
2

2
1
2

0
0

0
0

0

T
e
x
a
s
 D

e
p
t 
O

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e

G
ri
m

e
s

1
2
4
5
8
.0

0
2

T
X

0
0
8
9
0
2
8

0
.2

5
C

O
N

1
4
9

B
R

H
E

6
8

0
6
2

6
2

0
6
2

6
2

0
0

0
0

0

C
it
y
 o

f 
B

e
llv

ill
e

A
u
s
ti
n

1
0
3
8
5
.0

0
2

T
X

0
0
2
0
6
2
1

0
.9

5
1
0
3
8
5
1

M
C

B
L
6
9

0
3
8
8

3
8
8

0
6
4
6

6
4
6

0
2
5
8

2
5
8

0
0

C
it
y
 o

f 
R

ic
h
m

o
n
d

F
o
rt

 B
e
n
d

1
0
2
5
8
.0

0
1

T
X

0
0
2
5
5
2
6

1
1
0
2
5
8
1

B
R

R
I7

0
B

R
A

 s
y
s
te

m
1
0
0
%

0
6
5
2

6
5
2

4
2
3

3
5
4

7
7
7

4
2
3

(2
9
8
)

1
2
5

0
4
2
3

C
it
y
 o

f 
S

e
a
ly

A
u
s
ti
n

1
0
2
7
6
.0

0
1

T
X

0
0
2
5
0
5
4

0
.9

7
5

1
0
2
7
6
1

B
R

R
I7

0
0

4
1
6

4
1
6

0
7
5
1

7
5
1

0
3
3
5

3
3
5

0
0

C
it
y
 o

f 
R

o
s
e
n
b
e
rg

F
o
rt

 B
e
n
d

1
0
6
0
7
.0

0
3

T
X

0
0
9
8
9
1
4

2
1
0
6
0
7
3

B
R

R
I7

0
B

R
A

 s
y
s
te

m
1
0
0
%

0
1
,3

6
2

1
,3

6
2

1
,2

6
0

1
,2

5
0

2
,5

1
0

1
,2

6
0

(1
1
2
)

1
,1

4
8

0
1
,2

6
0

B
R
A
-C
A
-0
0
0
1
4
9



T
a
b

le
 D

-3
 (

C
o

n
t.

)

N
a
m

e
C

o
u

n
ty

P
e
rm

it

N
u

m
b

e
r

N
P

D
E

S

N
u

m
b

e
r

P
e
rm

it
te

d

D
is

c
h

a
rg

e

(m
g

d
)

R
e
tu

rn

C
o

n
tr

o
l

P
o

in
t

P
ri

m
a
ry

C
o

n
tr

o
l

P
o

in
t

C
u

rr
e
n

t 
B

R
A

 

S
o

u
rc

e

P
e
rc

e
n

t 
o

f 

S
W

 f
ro

m
 

B
R

A

F
u

tu
re

 B
R

A
 S

o
u

rc
e

P
e
rc

e
n

t

o
f 

S
W

 

fr
o

m
 B

R
A

C
u

rr
e
n

t

S
u

rf
a
c
e

W
a
te

r

R
e
tu

rn
s

(a
c
-f

t/
y

r)

C
u

rr
e
n

t

G
ro

u
n

d
-

w
a
te

r

R
e
tu

rn
s

(a
c
-f

t/
y

r)

T
o

ta
l

C
u

rr
e
n

t

R
e
tu

rn
s

(a
c
-f

t/
y
r)

2
0
6
0

S
u

rf
a
c
e

W
a
te

r

R
e
tu

rn
s

(a
c
-f

t/
y

r)

2
0
6
0

G
ro

u
n

d
-

w
a
te

r

R
e
tu

rn
s

(a
c
-f

t/
y

r)

T
o

ta
l

2
0
6
0

R
e
tu

rn
s

(a
c
-f

t/
y
r)

S
u

rf
a
c
e

W
a
te

r

In
c
re

a
s
e

(D
e
c
re

a
s
e
)

G
ro

u
n

d
-

w
a
te

r

In
c
re

a
s
e

(D
e
c
re

a
s
e
)

T
o

ta
l

In
c
re

a
s
e

(D
e
c
re

a
s
e
)

C
u

rr
e
n

t

R
e
tu

rn
s

fr
o

m
 B

R
A

 

S
o

u
rc

e
s

2
0
6
0

R
e
tu

rn
s

fr
o

m
 B

R
A

 

S
o

u
rc

e
s

C
o

m
m

e
n

ts

P
ra

ir
e
 V

ie
w

 A
&

M
 U

n
iv

e
rs

ti
y

W
a
lle

r
1
1
2
7
5
.0

0
2

T
X

0
1
1
1
2
0
1

2
1
1
2
7
5
1

B
R

R
I7

0
0

5
7
5

5
7
5

0
5
7
5

5
7
5

0
0

0
0

0

B
ro

o
k
s
h
ir
e
 M

W
D

W
a
lle

r
1
0
0
0
1
.0

0
1

T
X

0
0
2
5
0
4
6

0
.6

5
5
1
6
6
0
4

B
R

R
I7

0
B

R
A

 s
y
s
te

m
1
0
0
%

0
2
6
5

2
6
5

4
6
0

5
0
2

9
6
2

4
6
0

2
3
7

6
9
7

0
4
6
0

F
ri
to

-L
a
y
 I
n
c
.

F
o
rt

 B
e
n
d

2
4
4
3
.0

0
1

T
X

0
0
8
5
7
8
2

1
.0

9
0
2
4
4
3
1

B
R

R
I7

0
0

1
2
1

1
2
1

0
1
2
1

1
2
1

0
0

0
0

0

F
o
rt

 B
e
n
d
 C

o
. 
M

U
D

 0
8
1

F
o
rt

 B
e
n
d

1
3
0
5
1
.0

0
2

T
X

0
1
0
6
0
4
6

0
.6

5
B

R
R

I7
0

B
R

R
I7

0
0

1
2

1
2

0
7
0
2

7
0
2

0
6
9
0

6
9
0

0
0

C
it
y
 o

f 
H

e
m

p
s
te

a
d

W
a
lle

r
1
0
9
4
8
.0

0
1

T
X

0
0
2
3
8
0
9

0
.6

C
O

N
1
5
0

B
R

R
I7

0
B

R
A

 s
y
s
te

m
1
0
0
%

0
2
5
8

2
5
8

2
9
5

1
,0

4
0

1
,3

3
5

2
9
5

7
8
2

1
,0

7
7

0
2
9
5

C
it
y
 o

f 
W

a
lli

s
A

u
s
ti
n

1
0
7
6
5
.0

0
1

T
X

0
0
2
5
9
6
8

0
.4

9
8

C
O

N
1
5
3

B
R

R
I7

0
0

8
5

8
5

0
1
7
3

1
7
3

0
8
8

8
8

0
0

C
it
y
 o

f 
R

o
s
e
n
b
e
rg

F
o
rt

 B
e
n
d

1
0
6
0
7
.0

0
2

T
X

0
0
2
4
4
9
0

3
1
0
6
0
7
2

B
G

N
E

7
1

B
R

A
 s

y
s
te

m
1
0
0
%

0
1
,4

5
3

1
,4

5
3

1
,8

8
9

1
,8

7
5

3
,7

6
4

1
,8

8
9

4
2
2

2
,3

1
1

0
1
,8

8
9

C
it
y
 o

f 
R

ic
h
m

o
n
d

F
o
rt

 B
e
n
d

1
0
2
5
8
.0

0
3

T
X

0
0
2
5
5
3
4

3
.0

1
0
2
5
8
2

B
R

R
O

7
2

B
R

A
 s

y
s
te

m
1
0
0
%

0
8
0
0

8
0
0

1
,2

6
9

1
,0

6
3

2
,3

3
2

1
,2

6
9

2
6
3

1
,5

3
2

0
1
,2

6
9

A
u

th
o

ri
ty

 S
L

R
S

S
F

o
rt

 B
e
n

d
1
1
3
1
7
.0

0
1

T
X

0
0
5
8
1
1
4

6
1
1
3
1
7
1

B
R

R
O

7
2

B
R

A
 s

y
s
te

m
1
0
0
%

0
4
,1

3
5

4
,1

3
5

2
,4

9
0

1
,5

4
7

4
,0

3
7

2
,4

9
0

(2
,5

8
8
)

(9
8
)

0
2
,4

9
0

P
e
c
a
n
 G

ro
v
e
 M

U
D

F
o
rt

 B
e
n
d

1
1
6
5
5
.0

0
1

T
X

0
0
5
6
4
2
1

1
.3

9
1
1
6
5
5
1

B
R

R
O

7
2

B
R

A
 s

y
s
te

m
1
0
0
%

0
1
,1

7
2

1
,1

7
2

8
1
5

6
9
5

1
,5

1
0

8
1
5

(4
7
7
)

3
3
8

0
8
1
5

C
it
y
 o

f 
S

u
g
a
rl
a
n
d

F
o
rt

 B
e
n
d

1
2
8
3
3
.0

0
2

T
X

0
0
9
6
8
8
1

1
0

1
2
8
3
3
1

B
R

R
O

7
2

B
R

A
 s

y
s
te

m
1
0
0
%

0
4
,3

4
9

4
,3

4
9

2
,2

9
7

1
,4

2
6

3
,7

2
3

2
,2

9
7

(2
,9

2
3
)

(6
2
6
)

0
2
,2

9
7

T
e
x
a
s
 D

e
p
t.
 o

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e
 -

 

C
e
n
tr

a
l

F
o
rt

 B
e
n
d

1
0
9
8
6
.0

0
1

T
X

0
0
3
1
5
5
1

0
.4

5
1
2
8
3
3
2

B
R

R
O

7
2

0
2
3
0

2
3
0

0
2
3
0

2
3
0

0
0

0
0

0

T
e
x
a
s
 D

e
p
t.
 o

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e
 -

 

J
e
s
te

r 
II
I

F
o
rt

 B
e
n
d

1
1
4
7
5
.0

0
3

T
X

0
0
8
9
0
3
6

0
.3

2
1
2
8
3
3
2

B
R

R
O

7
2

0
1
7
0

1
7
0

0
1
7
0

1
7
0

0
0

0
0

0

C
it
y
 o

f 
S

u
g
a
rl
a
n
d

F
o
rt

 B
e
n
d

1
2
8
3
3
.0

0
3

T
X

0
0
9
6
8
8
1

9
.0

1
2
8
3
3
2

B
R

R
O

7
2

0
0

0
0

0
0

0
0

0
0

0
S

a
m

e
 a

s
 S

L
R

S
S

P
la

n
ta

ti
o
n
 M

U
D

F
o
rt

 B
e
n
d

1
1
9
7
1
.0

0
1

T
X

0
0
7
6
5
5
4

0
.4

4
1
3
3
5
5
1

B
R

R
O

7
2

B
R

A
 s

y
s
te

m
1
0
0
%

0
3
1
0

3
1
0

2
4
8

1
6
5

4
1
3

2
4
8

(1
4
5
)

1
0
3

0
2
4
8

F
o
rt

 B
e
n
d
 M

U
D

 1
0
6

F
o
rt

 B
e
n
d

1
3
3
5
5
.0

0
1

T
X

0
1
0
1
9
1
5

1
.3

5
1
3
3
5
5
1

B
R

R
O

7
2

B
R

A
 s

y
s
te

m
1
0
0
%

0
5
3
9

5
3
9

3
3
5

2
2
3

5
5
8

3
3
5

(3
1
6
)

1
9

0
3
3
5

F
o
rt

 B
e
n
d
 M

U
D

 1
1
2

F
o
rt

 B
e
n
d

1
3
6
2
8
.0

0
1

T
X

0
1
1
1
8
7
2

2
.5

1
3
6
2
8
1

B
R

R
O

7
2

0
8
4
4

8
4
4

0
8
4
4

8
4
4

0
0

0
0

0

T
e
x
a
s
 D

e
p
t.
 o

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e
 -

 

J
e
s
te

r 
I

F
o
rt

 B
e
n
d

1
1
4
7
5
.0

0
1

T
X

0
0
3
1
6
7
4

0
.3

1
5
1
7
0
3
3

B
R

R
O

7
2

0
2
2
1

2
2
1

0
2
2
1

2
2
1

0
0

0
0

0

C
it
y
 o

f 
L
a
k
e
 J

a
c
k
s
o
n

B
ra

z
o
ri
a

1
0
0
4
7
.0

0
1

T
X

0
0
2
5
7
9
8

4
1
0
0
4
7
1

B
R

G
M

7
3

B
R

A
 s

y
s
te

m
5
0
%

2
,3

3
6

4
7
1

2
,8

0
7

2
,7

2
6

1
,4

6
8

4
,1

9
4

3
9
0

9
9
7

1
,3

8
7

0
1
,3

6
3

S
W

 f
ro

m
 B

ra
z
o
s
p
o
rt

 W
A

C
it
y
 o

f 
W

e
s
t 
C

o
lu

m
b
ia

B
ra

z
o
ri
a

1
0
3
1
2
.0

0
1

T
X

0
0
2
6
1
8
2

1
.6

1
0
3
1
2
1

B
R

G
M

7
3

0
1
,1

4
3

1
,1

4
3

0
8
1
8

8
1
8

0
(3

2
5
)

(3
2
5
)

0
0

2
0
6
0
 p

o
p
u
la

ti
o
n
 l
e
s
s
 t
h
a
n
 2

0
0
0

C
it
y
 o

f 
F

re
e
p
o
rt

B
ra

z
o
ri
a

1
0
8
8
2
.0

0
1

T
X

0
0
3
3
3
3
2

2
.2

5
1
0
8
8
2
1

B
R

G
M

7
3

B
R

A
 s

y
s
te

m
5
0
%

1
,5

2
2

0
1
,5

2
2

3
,5

2
0

0
3
,5

2
0

1
,9

9
8

0
1
,9

9
8

0
1
,7

6
0

S
W

 f
ro

m
 D

o
w

 C
h
e
m

ic
a
l.
  
A

s
s
u
m

e
 s

a
m

e
 

fu
tu

re
 B

R
A

 u
s
e
 a

s
 B

ra
z
o
s
p
o
rt

.

A
u

th
o

ri
ty

 C
R

W
T

F
B

ra
z
o

ri
a

1
0
0
4
4
.0

0
1

T
X

0
0
3
4
4
3
6

1
0
0
4
4
1

S
J
G

M
C

4
B

R
A

 s
y
s
te

m
5
0
%

2
,3

2
8

4
8

2
,3

7
6

2
,1

1
4

6
9
1

2
,8

0
5

(2
1
4
)

6
4
3

4
2
9

0
1
,0

5
7

S
W

 f
ro

m
 B

ra
z
o
s
p
o
rt

 W
A

C
it
y
 o

f 
A

n
g
le

to
n

B
ra

z
o
ri
a

1
0
5
4
8
.0

0
1

T
X

0
0
5
6
3
1
6

3
.6

1
0
5
4
8
1

S
J
G

M
C

4
B

R
A

 s
y
s
te

m
5
0
%

2
,3

5
0

4
2

2
,3

9
2

2
,0

3
2

5
6
4

2
,5

9
6

(3
1
8
)

5
2
2

2
0
4

0
1
,0

1
6

S
W

 f
ro

m
 B

ra
z
o
s
p
o
rt

 W
A

F
o
rt

 B
e
n
d
 M

U
D

 0
2
5

F
o
rt

 B
e
n
d

1
2
0
0
3
.0

0
1

T
X

0
0
7
7
1
7
8

0
.8

5
1
7
0
3
4

S
J
G

M
C

4
B

R
A

 s
y
s
te

m
1
0
0
%

0
1
3
5

1
3
5

2
,7

0
2

1
,8

0
1

4
,5

0
3

2
,7

0
2

1
,6

6
6

4
,3

6
8

0
2
,7

0
2

F
o
rt

 B
e
n
d
 M

U
D

 0
4
1

F
o
rt

 B
e
n
d

1
2
4
7
5
.0

0
1

T
X

0
0
8
9
2
4
9

0
.8

6
5
1
7
0
3
4

S
J
G

M
C

4
B

R
A

 s
y
s
te

m
1
0
0
%

0
1
7
5

1
7
5

1
,5

4
2

1
,0

2
8

2
,5

7
0

1
,5

4
2

8
5
3

2
,3

9
5

0
1
,5

4
2

T
o
ta
l

9
2
,4
7
0

4
9
,7
9
2

1
4
2
,2
6
2

2
1
0
,4
3
2

6
2
,2
0
9

2
7
2
,6
4
2

1
1
7
,9
6
2

1
2
,4
1
8

1
3
0
,3
7
9

3
8
,4
6
3

1
1
7
,3
0
9

A
u

th
o

ri
ty

 o
n

ly
 T

o
ta

l
1
4
,9

7
8

5
,8

4
0

2
0
,8

1
8

2
7
,7

5
8

2
,7

7
2

3
0
,5

3
0

1
2
,7

8
0

-3
,0

6
8

9
,7

1
2

1
2
,6

5
0

2
6
,7

0
1

B
R
A
-C
A
-0
0
0
1
5
0



1
9
8
8

1
9
8
9

1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
8

1
9
9
9

2
0
0
0

2
0
0
1

2
0
0
2

C
it
y
 o

f 
A

b
ile

n
e

J
o
n
e
s

1
0
3
3
4
.0

0
4

2
2
.0

1
0
3
3
4
1

C
F

F
G

1
8

1
1
,2

6
0

1
1
,3

1
8

1
3
,2

8
5

1
3
,1

9
8

1
6
,0

5
7

1
2
,9

9
1

1
2
,7

3
9

1
3
,2

9
4

1
3
,2

7
9

1
4
,7

3
5

1
2
,7

3
9

1
1
,2

6
0

1
2
,7

3
9

1
2
,7

3
9

0
0

1
2
,7

3
9

0
%

C
it
y
 o

f 
B

re
c
k
e
n
ri
d
g
e

S
te

p
h
e
n
s

1
0
0
4
0
.0

0
1

0
.9

5
1
0
0
4
0
1

C
F

E
L
2
2

6
2
0

6
4
4

7
4
8

7
2
8

7
5
8

6
3
4

7
5
8

5
4
3

4
9
8

5
3
6

4
9
8

4
9
8

4
9
8

4
9
8

0
0

4
9
8

0
%

C
it
y
 o

f 
G

ra
h
a
m

Y
o
u
n
g

1
0
4
8
7
.0

0
1

2
.1

1
0
4
8
7
1

S
H

G
R

2
6

1
,4

4
9

1
,3

8
2

1
,2

9
1

1
,2

6
6

1
,2

3
8

1
,1

1
2

1
,1

0
9

1
,1

1
0

1
,0

8
8

1
,1

1
3

1
,0

8
8

1
,0

8
8

1
,0

8
8

1
,0

8
8

0
0

1
,0

8
8

0
%

D
o
u
b
le

 D
ia

m
o
n
d

P
a
lo

 P
in

to
2
7
8
9
.0

0
1

?
?
?

0
2
7
8
9
1

B
R

P
P

2
7

1
8
8

3
8
8

  
  
  
  
 

2
2

6
1
7

6
1
7

4
0
4

3
0

7
5

2
4
0

3
0

2
2

3
0

3
0

0
0

3
0

0
%

C
it
y
 o

f 
R

a
n
g
e

r
P

a
lo

 P
in

to
1
1
5
5
7
.0

0
1

0
.4

3
4
0
1
4
0
1

P
P

S
A

2
8

2
6
6

4
5
3

1
6
0

2
9
5

3
9
3

2
8
4

3
1
4

3
2
1

3
4
2

2
1
3

2
1
3

1
6
0

2
1
3

2
1
3

0
0

2
1
3

0
%

C
it
y
 o

f 
M

in
e
ra

l 
W

e
lls

P
a
rk

e
r

1
0
5
8
5
.0

0
4

1
.2

6
1
0
5
8
5
1

B
R

D
E

2
9

4
6
8

4
6
3

4
5
9

4
5
5

4
5
1

4
4
3

4
3
7

4
3
0

4
2
3

4
1
3

4
1
3

4
1
3

4
1
3

4
1
3

0
0

4
1
3

0
%

C
it
y
 o

f 
M

in
e
ra

l 
W

e
lls

P
a
lo

 P
in

to
1
0
5
8
5
.0

0
1

2
.3

5
1
0
5
8
5
2

B
R

D
E

2
9

1
,2

7
7

1
,3

2
8

1
,3

8
7

8
9
7

1
,0

4
5

9
6
7

9
3
2

7
6
1

7
1
3

7
8
5

7
1
3

7
1
3

7
1
3

7
1
3

0
0

7
1
3

0
%

C
it
y
 o

f 
G

ra
n
b
u
r y

H
o
o
d

1
0
1
7
8
.0

0
2

2
1
0
1
7
8
2

B
R

G
R

3
0

7
7
4

8
0
2

8
1
4

8
4
0

8
4
9

8
3
7

7
6
2

7
7
0

7
7
1

8
7
5

8
3
1

8
2
0

8
3
6

9
2
3

7
6
2

8
2
0

7
6
2

7
6
2

8
2
0

1
7
0

1
7
0

6
5
0

2
1
%

A
s
 o

f 
'9

7
 u

s
in

g
 a

b
o
u
t 
4
0
%

 g
ro

u
n
d
w

a
te

r.
  
N

o
 d

a
ta

 f
o
r 

g
ro

u
n
d
w

a
te

r 
u
s
e
 s

in
c
e
 t
h
e
n
.

A
u

th
o

ri
ty

 S
W

A
T

S
H

o
o

d
2
8
8
9
.0

0
0

0
.3

9
5
1
5
6
5
1

B
R

G
R

3
0

1
5
0

3
2
6

4
3
4

5
3
3

4
6
9

4
7
9

5
3
4

5
2
0

4
1
9

8
2
5

8
6
3

8
1
3

3
1
4

4
6
9

3
1
4

1
5
0

3
1
4

3
1
4

0
0

3
1
4

0
%

A
c
to

n
 M

U
D

H
o
o
d

1
1
2
0
8
.0

0
1

0
.3

7
5
1
5
6
5
1

B
R

G
R

3
0

2
7
0

2
9
6

1
9
6

1
7
9

2
3
0

1
3
8

2
0
0

1
2
5

1
5
4

2
4
0

3
1
7

1
2
5

3
1
7

1
2
5

1
2
5

1
2
5

1
1
0

1
1
0

1
5

8
8
%

A
c
to

n
 M

U
D

H
o
o
d

1
1
4
1
5
.0

0
1

0
.3

9
4
0
7
6
0
1

B
R

G
R

3
0

1
7
2

1
8
9

1
6
3

1
7
1

2
4
5

9
7

1
3
1

1
1
8

1
0
8

1
4
7

2
8
7

9
7

2
8
7

9
7

9
7

9
7

8
6

8
6

1
1

8
9
%

C
it
y
 o

f 
C

le
b
u
rn

e
J
o
h
n
s
o
n

1
0
0
0
6
.0

0
1

6
.2

5
1
0
0
0
6
1

N
R

B
L
3
2

2
,7

1
4

3
,2

4
5

3
,0

7
0

4
,0

4
8

4
,0

6
8

3
,4

3
8

3
,2

9
7

3
,7

1
1

2
,6

1
6

4
,0

3
3

2
,6

1
6

0
2
,6

1
6

2
,6

1
6

2
,6

1
6

0
0

1
,0

0
0

0
%

A
s
s
u
m

in
g
 a

 s
ig

n
if
ic

a
n
t 
le

v
e
l 
o
f 
re

u
s
e
, 
w

it
h
 o

n
ly

 1
,0

0
0
 a

f 
re

tu
rn

in
g

C
it
y
 o

f 
G

o
d
le

y
J
o
h
n
s
o
n

1
0
5
4
2
.0

0
1

0
.1

2
4
1
0
5
0
1

N
R

B
L
3
2

8
5

5
1

7
6

6
3

6
7

1
0
2

1
0
5

1
0
2

7
0

9
3

7
0

5
1

0
3
4

3
4

0
1
0
0
%

T
o
o
 s

m
a
ll 

to
 a

d
ju

s
t

C
it
y
 o

f 
G

le
n
 R

o
s
e

S
o
m

e
rv

e
ll

1
0
1
7
7
.0

0
1

0
.6

4
0
9
6
3
1

B
R

A
Q

3
3

2
0
9

3
1
0

2
5
8

2
2
4

2
6
6

2
2
1

2
3
3

2
1
0

2
2
7

2
6
6

2
1
0

2
0
9

0
1
7
7

1
7
7

0
1
0
0
%

A
s
s
u
m

in
g
 n

o
 s

u
rf

a
c
e
 w

a
te

r 
u
s
e
 u

n
d
e
r 

c
u
rr

e
n
t 
c
o
n
d
it
io

n
s

C
it
y
 o

f 
W

h
it
n
e
y

H
ill

1
1
4
0
8
.0

0
2

0
.4

5
1
5
7
3
1

B
R

A
Q

3
3

3
7
8

3
8
0

3
8
4

3
8
7

2
4
1

2
3
9

2
8
4

3
6
5

1
7
0

2
6
4

1
7
0

1
7
0

0
1
1
6

1
1
6

0
1
0
0
%

C
it
y
 o

f 
It
a
s
c
a

H
ill

1
0
4
2
3
.0

0
1

0
.3

7
8

1
0
6
3
0
1

A
Q

A
Q

3
4

0
1
0
4

1
0
4

0
1
0
0
%

N
o
 d

a
ta

 a
t 
a
l l

C
it
y
 o

f 
H

ill
s
b
o
ro

H
ill

1
0
6
3
0
.0

0
1

1
.3

6
1
0
6
3
0
1

A
Q

A
Q

3
4

1
,0

5
6

1
,0

1
5

1
,1

2
6

1
,0

7
1

1
,1

9
4

1
,2

2
1

1
,1

3
2

1
,3

1
6

1
,0

1
2

1
,3

5
8

1
,0

1
2

0
1
,0

1
2

1
,0

1
2

1
,0

1
2

0
0

1
,0

1
2

0
%

C
it
y
 o

f 
S

te
p
h
e
n
v
ill

e
E

ra
th

1
0
2
9
0
.0

0
1

3
1
0
2
9
0
2

N
B

H
I3

5
1
,5

0
0

1
,6

0
2

1
,9

3
2

2
,0

1
4

2
,1

0
2

2
,0

5
9

1
,8

4
2

1
,7

2
2

1
,7

2
0

1
,9

3
7

1
,7

2
0

0
1
,5

0
0

1
,7

2
0

0
1
,3

1
3

1
,3

1
3

0
1
0
0
%

C
it
y
 o

f 
H

ic
o

H
a
m

ilt
o
n

1
0
1
8
8
.0

0
1

0
.2

N
B

H
I3

5
N

B
H

I3
5

7
1

8
3

7
9

1
0
8

1
6
9

8
8

9
4

9
3

5
4

1
1
7

5
4

5
4

0
5
6

5
6

0
1
0
0
%

C
it
y
 o

f 
M

e
ri
d
ia

n
B

o
s
q
u
e

1
0
1
1
3
.0

0
2

0
.4

5
2
2
8
2
0
2

N
B

C
L
3
7

2
0
1

1
5
8

3
5
1

2
3
8

3
3
9

2
2
7

2
1
5

2
9
4

3
1
1

3
7
2

2
1
5

1
5
8

0
9
3

9
3

0
1
0
0
%

C
it
y
 o

f 
C

lif
to

n
B

o
s
q
u
e

1
0
0
4
3
.0

0
1

0
.6

5
5
5
5
1
5
1

N
B

C
L
3
7

1
4
1

1
9
4

1
5
1

1
6
6

1
6
1

1
7
7

1
7
0

1
8
7

2
3
1

1
7
8

1
7
0

1
4
1

1
7
0

1
2
1

1
2
1

4
9

7
1
%

A
s
s
u
m

in
g
 i
n
c
re

a
s
e
 o

v
e
r 

h
is

to
ri
c
a
l 
m

in
im

u
m

 g
ro

u
n
d
w

a
te

r 
re

tu
rn

 i
s
 s

u
rf

a
c
e
 w

a
te

r

C
it
y
 o

f 
M

c
G

re
g
o
r

M
c
L
e
n
n
a
n

1
0
2
1
9
.0

0
2

0
.9

9
1
0
2
1
9
1

B
O

W
A

4
0

3
4
9

6
4
1

7
3
9

9
8
6

9
3
9

8
6
3

6
2
5

7
9
7

7
3
4

8
2
7

6
5
4

6
2
5

6
5
4

3
4
9

6
2
5

6
2
5

6
3

5
6
2

1
0
%

A
s
s
u
m

e
 1

0
%

 g
ro

u
n
d
w

a
te

r 
re

tu
rn

s

C
it
y
 o

f 
V

a
lle

y
 M

ill
s

B
o
s
q
u
e

1
0
3
0
7
.0

0
1

0
.3

6
W

1
2
2
5
2

B
O

W
A

4
0

1
0
3

1
0
2

1
4
5

1
5
5

7
0

3
8

4
8

5
2

7
8

1
2
8

3
8

3
8

0
1
5

1
5

0
1
0
0
%

T
o
o
 s

m
a
ll 

to
 a

d
ju

s
t

C
it
y
 o

f 
M

a
rl
in

F
a
lls

1
0
1
1
0
.0

0
2

2
1
0
1
1
0
2

B
R

H
B

4
2

1
,2

7
7

1
,3

2
8

1
,3

8
7

8
9
7

1
,0

4
5

9
6
7

9
3
2

7
6
1

7
1
3

7
8
5

7
1
3

7
1
3

7
1
3

0
0

7
1
3

0
%

C
it
y
 o

f 
W

a
c
o
 W

M
R

S
S

M
c
L
e
n
n
a
n

1
1
0
7
1
.0

0
1

3
7
.8

1
1
0
7
1
1

B
R

H
B

4
2

2
0
,1

1
4

2
2
,5

6
3

2
2
,7

1
7

2
4
,0

3
0

2
8
,1

8
6

2
3
,1

0
2

2
4
,0

0
7

2
3
,4

1
5

2
2
,7

3
0

2
8
,4

0
0

2
7
,7

4
2

2
4
,5

7
5

2
6
,7

0
4

3
0
,8

6
2

2
8
,6

2
4

2
2
,7

3
0

2
4
,5

7
5

2
0
,1

1
4

2
2
,7

3
0

2
4
,5

7
5

3
,3

4
8

3
,3

4
8

2
1
,2

2
7

1
5
%

C
it
y
 o

f 
L
o
re

n
a

M
c
L
e
n
n
a
n

1
2
1
9
5
.0

0
1

0
.3

4
3
5
2
0
1

B
R

H
B

4
2

6
6

1
6
1

8
7

1
2
8

1
2
4

8
8

1
0
1

1
1
9

1
1
6

1
3
1

1
1
7

1
4
4

1
1
2

8
8

1
1
2

6
6

8
8

0
6
1

6
1

0
1
0
0
%

C
it
y
 o

f 
W

e
s
t

M
c
L
e
n
n
a
n

1
0
5
4
4
.0

0
1

0
.4

5
C

O
N

0
7
0

B
R

H
B

4
2

2
2
8

2
6
7

2
6
7

2
9
2

2
4
0

1
5
5

1
9
2

1
9
8

3
3
5

4
0
0

2
8
3

1
5
5

2
8
3

1
5
5

1
5
5

0
1
0
0

1
0
0

0
1
0
0
%

T
o
o
 s

m
a
ll 

to
 a

d
ju

s
t

C
it
y
 o

f 
E

a
s
tl
a
n
d

E
a
s
tl
a
n
d

1
0
6
3
7
.0

0
1

0
.9

1
0
6
3
7
1

L
E

D
L
4
3

3
4
5

4
1
6

4
5
4

4
3
0

4
7
4

5
7
5

4
8
9

5
3
1

4
3
3

5
4
6

4
3
3

3
4
5

4
3
3

0
0

4
3
3

0
%

C
it
y
 o

f 
D

e
L
e
o

n
C

o
m

a
n
c
h
e

1
0
0
7
8
.0

0
1

0
.3

C
O

N
0
5
4

L
E

H
S

4
5

1
3
3

1
3
8

1
3
5

1
3
0

1
4
1

1
3
8

1
7
1

2
2
8

2
1
1

2
4
2

1
3
8

1
3
0

1
3
8

0
0

1
3
8

0
%

C
it
y
 o

f 
D

u
b
lin

E
ra

th
1
0
4
0
5
.0

0
1

0
.4

5
2
8
4
6
0
2

L
E

H
M

4
6

1
7
1

2
1
8

2
0
5

1
9
7

2
0
2

2
8
6

3
2
8

2
6
6

2
1
8

4
3
6

2
1
8

1
7
1

2
1
8

0
0

2
1
8

0
%

C
it
y
 o

f 
C

o
m

a
n
c
h
e

C
o
m

a
n
c
h
e

1
0
7
1
9
.0

0
1

0
.7

3
3
6
3
7
0
1

L
E

H
M

4
6

4
6
2

3
8
6

1
5
3

3
3
0

4
2
8

3
9
2

4
0
4

3
9
8

3
5
7

3
9
5

3
5
7

1
5
3

3
5
7

0
0

3
5
7

0
%

C
it
y
 o

f 
H

a
m

ilt
o
n

H
a
m

ilt
o
n

1
0
4
9
2
.0

0
2

0
.4

4
C

O
N

0
8
6

L
E

G
T

4
7

3
2
4

3
5
3

3
5
5

3
7
2

4
3
2

3
6
5

3
4
0

3
6
6

3
8
7

5
2
3

3
3
8

3
4
0

3
2
4

3
4
0

0
0

3
4
0

0
%

C
it
y
 o

f 
C

o
p
p
e
ra

s
 C

o
v
e

C
o
ry

e
ll

1
0
0
4
5
.0

0
5

3
.0

5
1
0
0
4
5
5

L
E

B
E

4
9

8
6
3

1
,0

1
8

8
9
7

1
,1

1
7

1
,8

2
9

1
,8

4
9

1
,8

9
1

1
,7

1
4

1
,7

2
8

2
,2

1
2

2
,3

8
2

1
,9

0
6

1
,5

9
2

1
,7

1
4

1
,5

9
2

8
6
3

1
,5

9
2

1
,5

9
2

0
0

1
,5

9
2

0
%

C
it
y
 o

f 
G

a
te

s
v
ill

e
C

o
ry

e
ll

1
0
1
7
6
.0

0
1

1
1
0
1
7
6
1

L
E

B
E

4
9

1
,0

0
2

1
,0

5
3

1
,0

9
6

1
,1

1
9

5
8
6

4
2
6

4
4
1

3
4
7

3
2
0

3
8
7

3
2
0

3
2
0

3
2
0

0
0

3
2
0

0
%

In
a
c
ti
v
a
te

d
?

C
it
y
 o

f 
G

a
te

s
v
ill

e
C

o
ry

e
ll

1
0
1
7
6
.0

0
2

2
.2

1
0
1
7
6
1

L
E

B
E

4
9

1
,1

8
4

1
,2

0
5

1
,2

3
0

1
,2

5
6

1
,0

7
4

9
3
3

1
,1

0
3

1
,2

7
6

1
,0

0
7

1
,1

3
4

1
,6

3
3

1
,5

0
8

1
,3

5
3

1
,4

1
2

1
,3

5
2

9
3
3

1
,3

5
2

9
3
3

9
3
3

1
,3

5
2

0
0

1
,3

5
2

0
%

C
it
y
 o

f 
C

o
p
p
e
ra

s
 C

o
v
e

C
o
ry

e
ll

1
0
0
4
5
.0

0
4

0
.8

0
2
2
3
3
6

L
E

B
E

4
9

6
7
1

8
3
1

7
5
7

8
7
1

5
9
1

5
2
8

3
4
3

5
0
9

3
6
1

3
9
1

3
3
0

2
4
5

3
4
3

2
4
5

3
4
3

2
4
5

2
4
5

0
0

2
4
5

0
%

C
it
y
 o

f 
M

o
o
d

y
M

c
L
e
n
n
a
n

1
0
2
2
5
.0

0
1

0
.2

C
O

N
0
9
0

L
E

B
E

4
9

1
4
4

1
6
7

7
0

1
3
0

2
0
8

1
2
5

1
1
9

1
3
4

9
5

1
6
2

1
5
3

1
0
5

9
5

1
0
5

7
0

9
5

1
0
5

0
0

1
0
5

<
1
%

S
m

a
ll 

G
W

 u
s
e

C
it
y
 o

f 
L
a
m

p
a
s
s
a
s

L
a
m

p
a
s
s
a
s

1
0
2
0
5
.0

0
2

1
.5

1
0
2
0
5
1

L
A

K
E

5
0

3
8
9

3
6
0

2
7
7

2
3
5

3
2
7

2
4
4

2
2
7

2
3
5

1
9
5

2
0
7

1
9
5

1
9
5

1
9
5

0
0

1
9
5

0
%

C
it
y
 o

f 
C

o
p
p
e
ra

s
 C

o
v
e

C
o
ry

e
ll

1
0
0
4
5
.0

0
3

2
1
0
0
4
5
1

L
A

Y
O

5
1

5
0
7

5
2
3

5
2
1

5
9
5

7
1
3

6
2
5

5
8
0

6
0
0

5
2
6

6
6
1

8
0
9

5
5
8

5
4
7

6
0
5

5
2
7

5
2
6

5
2
7

5
0
7

5
2
6

5
2
7

0
0

5
2
7

0
%

C
it
y
 o

f 
H

a
rk

e
r 

H
e
ig

h
ts

B
e
ll

1
0
1
5
5
.0

0
1

3
1
0
1
5
5
1

L
R

L
R

5
3

9
3
0

1
,1

3
0

1
,1

7
0

1
,7

7
6

2
,5

2
8

1
,8

8
2

1
,5

6
0

1
,5

5
3

1
,4

1
9

1
,9

0
7

2
,1

9
6

1
,2

8
7

1
,5

4
7

2
,1

8
4

1
,7

3
0

1
,4

1
9

1
,2

8
7

9
3
0

1
,2

8
7

1
,2

8
7

0
0

1
,2

8
7

0
%

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
1

B
e
ll

1
0
3
5
1
.0

0
1

0
.9

1
0
3
5
1
1

L
E

B
E

4
9

3
9
9

3
7
5

3
6
3

4
3
8

6
2
5

3
6
3

3
6
3

0
0

0
0

0
%

P
ro

c
e
s
s
 w

a
te

r,
 o

n
c
e
 t
rh

o
u
g
h
 w

it
h
 n

o
 l
o
s
s
e

s

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
1

B
e
ll

1
0
3
5
1
.0

0
3

6
1
0
3
5
1
2

L
R

L
R

5
3

2
,5

8
7

2
,7

2
5

3
,5

7
5

3
,6

9
1

3
,2

6
1

3
,2

5
0

3
,2

6
9

3
,8

0
2

4
,3

8
5

4
,8

4
7

4
,0

4
2

4
,4

9
5

3
,8

9
3

3
,6

6
8

3
,2

5
0

3
,6

6
8

2
,5

8
7

3
,2

5
0

3
,6

6
8

0
0

3
,6

6
8

0
%

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
1

B
e
ll

1
0
3
5
1
.0

0
2

1
5

1
0
3
5
1
3

L
R

L
R

5
3

1
2
,2

1
7

1
3
,1

6
3

9
,9

0
9

1
0
,3

6
0

1
1
,8

6
3

1
1
,0

4
8

1
0
,3

8
2

1
0
,5

9
1

8
,8

7
2

1
0
,8

8
7

1
1
,8

0
8

8
,9

1
8

8
,8

2
0

8
,8

1
9

9
,9

6
0

8
,8

7
2

8
,8

1
9

8
,8

7
2

8
,8

1
9

8
,8

1
9

0
0

8
,8

1
9

0
%

A
u

th
o

ri
ty

 T
B

R
S

S
B

e
ll

1
1
3
1
8
.0

0
1

1
0

1
1
3
1
8
1

L
R

L
R

5
3

2
,8

3
9

3
,1

7
6

4
,6

7
3

6
,2

2
4

7
,2

2
2

6
,4

9
1

5
,5

6
5

5
,3

7
3

5
,3

6
5

7
,8

0
4

7
,5

0
6

5
,9

5
9

6
,7

1
9

7
,9

7
0

6
,7

4
2

5
,3

6
5

5
,9

5
9

2
,8

3
9

5
,3

6
5

5
,9

5
9

0
0

5
,9

5
9

0
%

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
2

B
e
ll

1
1
0
9
0
.0

0
1

?
?

L
R

L
R

5
3

L
R

L
R

5
3

6
6

6
3

5
9

6
2

5
9

5
9

1
1
6

6
9

6
9

4
7

6
0
%

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
2

B
e
ll

1
1
0
9
1
.0

0
1

?
?

L
R

L
R

5
3

L
R

L
R

5
3

6
0

5
7

6
0

6
0

5
7

5
7

0
C

o
m

b
in

e
d
 w

 A
c
a
d
e
m

y

C
it
y
 o

f 
F

lo
re

n
c
e

W
ill

ia
m

s
o
n

1
0
9
4
4
.0

0
1

0
.2

5
W

1
2
4
3
1

L
R

L
R

5
3

5
7

6
8

6
0

1
1
0

1
2
7

9
1

7
3

1
0
5

7
7

1
6
7

2
3
1

1
0
7

1
1
3

1
3
4

1
6
7

7
3

1
0
7

5
7

7
3

4
5

4
5

0
1
0
0
%

T
o
o
 s

m
a
ll 

to
 a

d
ju

s
t

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
3

B
e
ll

1
0
7
9
7
.0

0
1

0
.2

5
L
R

L
R

5
3

L
R

L
R

5
3

1
7
7

1
6
8

1
5
3

1
9
8

3
5
1

3
0
1

2
1
2

1
9
0

1
2
0

2
1
7

1
9
5

1
1
6

9
8

1
9
2

1
0
6

1
2
0

9
8

1
2
0

9
8

9
8

0
0

9
8

0
%

C
it
y
 o

f 
G

e
o
rg

e
to

w
n

W
ill

ia
m

s
o
n

1
0
4
8
9
.0

0
2

2
.5

1
0
4
8
9
3

G
A

G
E

5
6

1
,6

5
1

1
,7

4
4

1
,8

6
3

2
,0

1
7

2
,2

4
3

2
,1

4
3

1
,5

9
0

1
,5

6
1

1
,5

8
6

2
,1

1
4

2
,2

5
6

2
,0

5
4

2
,0

8
9

2
,1

7
0

1
,8

7
2

1
,5

6
1

1
,8

7
2

1
,5

6
1

1
,5

6
1

1
,8

7
2

9
7
8

9
7
8

8
9
4

6
3
%

M
a
y
 w

a
n
t 
to

 a
lt
e
r 

d
is

tr
ib

u
ti
o
n
 o

f 
G

W
 C

I 
c
a
rd

s

C
it
y
 o

f 
G

e
o
rg

e
to

w
n

W
ill

ia
m

s
o
n

1
0
4
8
9
.0

0
3

2
.5

1
0
4
8
9
2

G
A

L
A

5
7

1
,1

1
3

1
,1

7
0

1
,2

3
5

1
,3

0
5

1
,3

8
3

1
,4

5
7

6
6
9

5
2
5

5
5
4

8
1
8

8
1
8

6
0
3

7
4
7

1
,0

8
8

7
6
6

5
2
5

6
0
3

5
2
5

5
2
5

6
0
3

4
1
5

4
1
5

1
8
8

7
9
%

C
it
y
 o

f 
C

a
m

e
ro

n
M

ila
m

1
0
0
0
4
.0

0
1

0
.9

6
1
0
0
0
4
1

L
R

C
A

5
8

6
7
2

6
5
3

6
3
4

7
5
3

7
8
3

7
9
5

7
5
3

7
5
7

6
1
7

7
3
8

6
1
7

6
1
7

6
1
7

0
0

6
1
7

0
%

A
u

th
o

ri
ty

/L
C

R
A

 B
C

R
W

S
S

 W
e
s
t

W
il
li
a
m

s
o

n
1
0
2
6
4
.0

0
1

3
1
0
2
6
4
1

L
R

C
A

5
8

1
,9

5
6

2
,1

9
9

2
,3

9
8

2
,9

7
4

3
,2

3
0

3
,0

8
7

3
,3

3
4

3
,4

3
7

3
,2

5
7

5
,8

6
8

7
,9

3
0

8
,5

2
3

9
,6

3
4

1
1
,1

6
1

1
1
,4

3
7

3
,0

8
7

7
,9

3
0

1
,9

5
6

3
,0

8
7

7
,9

3
0

7
8
3

1
,6

5
7

6
,2

7
3

5
4
%

A
s
s
u

m
in

g
 n

o
 r

e
u

s
e
 i
n

 c
u

rr
re

n
t 

c
o

n
d

it
io

n
s

A
u

th
o

ri
ty

/L
C

R
A

 B
C

R
W

S
S

 E
a
s
t

W
il
li
a
m

s
o

n
1
0
2
6
4
.0

0
2

1
1
.8

1
0
2
6
4
2

L
R

C
A

5
8

1
,4

1
7

1
,8

7
3

2
,1

7
9

2
,5

0
8

2
,6

4
4

2
,7

6
6

3
,1

0
8

3
,4

6
2

3
,6

5
9

3
,1

3
3

9
4
8

1
5
2

0
0

0
2
,7

6
6

0
1

,4
1
7

0
0

8
7
4

0
0

N
o

 l
o

n
g

e
r 

in
 o

p
e
ra

ti
o

n

C
it
y
 o

f 
T

a
y
lo

r
W

ill
ia

m
s
o
n

1
0
2
9
9
.0

0
1

4
1
0
2
9
9
1

L
R

C
A

5
8

1
,4

1
6

1
,4

3
9

1
,4

6
2

2
,1

5
8

3
,5

4
9

2
,1

6
4

1
,6

9
7

1
,9

2
0

1
,5

6
7

1
,9

4
9

2
,2

3
2

1
,6

1
3

1
,8

8
0

2
,4

0
0

2
,1

0
9

1
,5

6
7

1
,6

1
3

1
,4

1
6

1
,5

6
7

1
,6

1
3

0
0

1
,6

1
3

0
%

A
n
d
e
rs

o
n
 M

ill
 M

U
D

W
ill

ia
m

s
o
n

1
1
4
5
9
.0

0
1

1
.3

1
1
4
5
9
1

L
R

C
A

5
8

1
,2

5
5

1
,1

9
7

1
,1

5
6

1
,2

7
7

1
,2

1
3

1
,0

0
7

9
7
5

9
9
8

1
,0

3
4

1
,0

0
3

8
5
2

7
8
8

9
7
5

7
8
8

9
7
5

7
8
8

7
8
8

9
1
5

0
7
8
8

0
%

A
ll 

s
u
rf

a
c
e
 i
m

p
o
rt

s
.

C
it
y
 o

f 
C

e
d
a
r 

P
a
rk

W
ill

ia
m

s
o
n

1
2
3
0
8
.0

0
1

2
.5

1
2
3
0
8
1

L
R

C
A

5
8

3
8
7

5
2
8

8
4
0

1
,3

3
8

1
,3

7
8

1
,3

3
9

1
,0

8
8

1
,3

5
1

1
,5

7
0

1
,7

0
2

1
,6

9
6

2
,1

2
4

3
,0

3
8

2
,6

4
7

1
,0

8
8

1
,6

9
6

3
8
7

1
,0

8
8

1
,6

9
6

3
8
5

0
1
,6

9
6

0
%

A
ll 

s
u
rf

a
c
e
 i
m

p
o
rt

s
.

C
it
y
 o

f 
L
e
a
n
d
e

r
W

ill
ia

m
s
o
n

1
2
6
4
4
.0

0
1

2
.2

5
1
2
6
4
4
1

L
R

C
A

5
8

1
2
1

1
3
6

1
9
2

2
9
3

3
9
7

3
5
6

3
4
2

4
5
8

5
1
7

5
5
6

5
5
5

5
4
3

7
3
1

3
4
2

5
4
3

1
2
1

3
4
2

5
4
3

1
1
8

1
1
8

4
2
5

2
2
%

C
it
y
 o

f 
B

a
rt

le
tt

B
e
ll

1
0
8
8
0
.0

0
1

0
.3

2
5

3
7
2
7
5
1

L
R

C
A

5
8

2
2
3

2
2
6

2
2
4

2
3
8

1
7
8

1
9
2

8
7

1
4
9

2
4
3

2
9
3

2
2
7

2
0
9

8
7

2
0
9

8
7

8
7

0
7
7

7
7

0
1
0
0
%

T
o
o
 s

m
a
ll 

to
 a

d
ju

s
t

B
ru

s
h
y
 C

re
e
k
 M

U
D

W
ill

ia
m

s
o
n

1
1
8
6
5
.0

0
1

0
.4

5
W

1
2
4
4
1

L
R

C
A

5
8

3
4
0

3
0
6

2
6
4

3
0
7

3
6
6

4
3
6

4
4
5

4
2
0

3
3
5

4
0
0

3
6
7

3
5
5

3
8
9

3
3
9

3
6
2

3
3
5

3
3
9

2
6
4

3
3
5

0
2
3
2

2
3
2

0
1
0
0
%

T
o
o
 s

m
a
ll 

to
 a

d
ju

s
t

B
lo

c
k
 H

o
u
s
e
 M

U
D

W
ill

ia
m

s
o
n

1
3
0
3
1
.0

0
1

0
.5

W
1
2
4
4
1

L
R

C
A

5
8

1
0
4

1
3
2

1
4
9

1
7
1

2
0
9

2
3
3

1
5
6

1
8
7

1
5
6

1
6
5

2
5
4

2
4
3

3
0
3

3
5
2

3
5
4

1
5
6

2
4
3

1
0
4

1
5
6

2
4
3

8
8

0
2
4
3

0
%

A
s
s
u
m

in
g
 a

ll 
im

p
o
rt

e
d
 s

u
rf

a
c
e
 w

a
te

r

C
it
y
 o

f 
H

o
lla

n
d

B
e
ll

1
0
8
9
7
.0

0
1

0
.2

3
7
2
7
5
1

L
R

C
A

5
8

7
5

8
0

6
9

1
1
7

1
4
4

1
2
0

6
0

5
7

5
9

8
7

8
5

7
7

7
4

5
7

7
4

5
7

5
7

5
7

0
1
4

4
3

2
5
%

C
it
y
 o

f 
H

e
a
rn

e
R

o
b
e
rt

s
o
n

1
0
0
4
6
.0

0
2

1
.9

1
0
0
4
6
2

B
R

B
R

5
9

6
3
3

8
7
4

8
1
8

8
3
5

9
8
8

8
9
8

8
6
4

7
8
5

7
1
1

6
2
0

7
1
2

6
2
0

6
2
0

0
5
0
9

5
0
9

0
1
0
0
%

C
it
y
 o

f 
C

a
lv

e
rt

R
o
b
e
rt

s
o
n

1
0
0
9
5
.0

0
1

0
.2

5
1
0
0
4
6
2

B
R

B
R

5
9

1
4
5

1
3
7

9
8

9
6

1
4
2

1
4
7

1
1
9

1
2
5

1
2
4

1
2
4

1
7
6

1
1
9

9
6

1
1
9

0
1
0
7

1
0
7

0
1
0
0
%

C
it
y
 o

f 
T

e
m

p
le

B
e
ll

1
0
4
7
0
.0

0
2

7
.5

1
0
4
7
0
2

B
R

B
R

5
9

2
,0

9
3

2
,5

0
4

2
,8

5
4

3
,4

6
8

3
,7

1
0

3
,3

2
1

2
,7

4
7

2
,6

8
1

2
,5

9
7

4
,0

0
4

3
,5

6
9

2
,3

0
4

2
,6

1
7

3
,5

0
2

2
,6

5
9

2
,5

9
7

2
,3

0
4

2
,0

9
3

2
,3

0
4

2
,3

0
4

0
0

2
,3

0
4

0
%

C
it
y
 o

f 
R

o
s
e
b
u
d

F
a
lls

1
0
7
3
1
.0

0
1

0
.2

5
C

O
N

1
1
7

B
R

B
R

5
9

1
1
0

1
3
4

1
2
6

1
6
5

1
5
9

1
2
1

9
0

1
2
3

2
0
6

2
2
8

9
0

9
0

9
0

0
0

9
0

0
%

C
it
y
 o

f 
T

ro
y

B
e
ll

1
1
2
6
3
.0

0
1

0
.3

0
9

C
O

N
1
0
9

B
R

B
R

5
9

1
9
1

1
8
8

1
9
1

2
1
0

2
9
4

1
7
4

1
2
2

1
1
8

1
3
2

1
3
9

1
5
2

1
3
7

1
5
8

1
6
0

1
2
1

1
1
8

1
2
1

1
1
8

1
1
8

1
2
1

0
1
7

1
0
4

1
4
%

C
it
y
 o

f 
L
e
x
in

g
to

n
L
e
e

1
0
0
1
6
.0

0
1

0
.2

M
Y

D
B

6
0

M
Y

D
B

6
0

8
5

8
2

6
2

7
2

1
5
4

1
3
3

1
1
9

1
3
3

8
8

1
0
8

8
8

6
2

0
5
2

5
2

0
1
0
0
%

A
lu

m
in

u
m

 C
o
rp

. 
o
f 
A

m
e
ri
c
a

L
e
e

3
9
5
.0

0
0

0
0
3
9
5
6

E
Y

D
B

6
1

0
0

0
0

0
0

0
0

C
it
y
 o

f 
R

o
c
k
d
a
l e

M
ila

m
1
0
6
5
8
.0

0
1

0
.7

5
C

O
N

2
2
4

E
Y

D
B

6
1

2
6
8

3
6
6

3
0
0

4
2
7

3
8
9

4
9
5

5
5
5

5
8
6

5
3
8

5
8
6

4
9
5

2
6
8

0
2
4
2

2
4
2

0
1
0
0
%

C
it
y
 o

f 
G

id
d
in

g
s

L
e
e

1
0
4
5
6
.0

0
1

0
.7

C
O

N
1
2
5

Y
C

S
O

6
2

2
7
0

2
5
6

2
3
4

2
9
7

3
0
2

2
7
6

2
8
0

3
0
8

2
8
6

3
2
3

4
1
2

2
7
6

2
3
4

2
7
6

0
2
1
0

2
1
0

0
1
0
0
%

C
it
y
 o

f 
C

a
ld

w
e
ll

B
u
rl
e
s
o
n

1
0
8
1
3
.0

0
1

0
.7

1
1

D
C

L
Y

6
3

D
C

L
Y

6
3

4
2
7

4
9
2

5
1
1

5
6
9

5
7
7

5
9
6

5
0
9

5
5
3

5
2
3

5
4
9

5
5
9

5
0
9

4
2
7

5
0
9

0
3
8
4

3
8
4

0
1
0
0
%

T
x
 D

e
p
t 
M

H
M

R
L
im

e
s
to

n
e

1
0
7
1
7
.0

0
1

0
.4

5
5
2
8
8
0
1

N
A

G
R

6
4

3
2
2

2
2
8

2
4
2

2
1
5

2
0
5

2
1
2

2
2
5

2
3
1

2
1
7

2
8
4

2
1
2

2
0
5

2
1
2

1
4
9

1
4
9

6
3

7
0
%

M
a
y
 w

a
n
t 
to

 r
e
d
is

tr
ib

u
te

 g
ro

u
n
d
w

a
te

r 
w

it
h
 C

it
y
 o

f 
M

e
x
i a

C
it
y
 o

f 
T

e
a
g
u
e

F
re

e
s
to

n
e

1
0
3
0
0
.0

0
1

0
.2

1
C

O
N

2
5
0

B
G

F
R

6
5

1
6
7

1
5
6

1
5
7

1
7
7

1
1
0

7
8

6
4

5
8

5
3

7
8

5
3

5
3

0
5
2

5
2

0
1
0
0
%

B
o
th

 g
ro

u
n
d
w

a
te

r 
&

 s
u
rf

a
c
e
 w

a
te

r 
im

p
o
rt

s
. 
 A

s
s
u
m

e
 a

ll 
g
ro

u
n
d
w

a
te

r 
fo

r 

s
im

p
lif

ic
a
ti
o
n
.

C
it
y
 o

f 
M

e
x
ia

L
im

e
s
to

n
e

1
0
2
2
2
.0

0
1

0
.8

5
C

O
N

1
3
1

N
A

E
A

6
6

3
6
8

6
5
0

8
0
5

1
,0

0
7

8
3
9

7
2
9

5
0
7

6
2
4

5
8
1

7
9
5

5
0
7

3
6
8

5
0
7

4
4
9

4
4
9

5
8

8
9
%

M
a
y
 w

a
n
t 
to

 r
e
d
is

tr
ib

u
te

 g
ro

u
n
d
w

a
te

r 
w

it
h
 T

x
M

H
M

R

C
it
y
 o

f 
G

ro
e
s
b
e
c
k

L
im

e
s
to

n
e

1
0
1
8
2
.0

0
1

0
.7

0
9

W
1
2
5
3
1

N
A

E
A

6
6

1
7
7

1
7
0

2
0
7

2
0
8

2
4
0

3
9
5

4
0
3

3
0
4

3
8
8

4
8
2

3
0
4

1
7
0

3
0
4

0
0

3
0
4

0
%

C
it
y
 o

f 
C

o
lle

g
e
 S

ta
ti
o
n

B
ra

z
o
s

1
0
0
2
4
.0

0
6

9
.5

0
1
0
0
2
4
1

B
R

H
E

6
8

5
,9

7
5

6
,1

8
5

6
,4

1
5

6
,6

5
0

6
,9

0
8

6
,9

6
3

6
,2

5
8

6
,0

5
5

5
,7

8
4

6
,4

2
6

6
,6

1
9

6
,1

0
8

6
,1

4
8

7
,0

3
5

7
,2

5
7

5
,7

8
4

6
,1

0
8

5
,7

8
4

5
,7

8
4

0
5
,6

9
4

6
,1

0
8

0
1
0
0
%

C
it
y
 o

f 
N

a
v
a
s
o
ta

G
ri
m

e
s

1
0
2
3
1
.0

0
1

1
.8

1
0
2
3
1
1

B
R

H
E

6
8

6
1
4

7
3
1

8
5
0

1
,1

3
2

1
,0

3
7

9
0
2

7
6
2

9
0
7

7
7
4

9
3
0

9
0
5

8
5
5

7
6
2

6
1
4

7
6
2

0
5
8
3

5
8
3

0
1
0
0
%

C
it
y
 o

f 
B

re
n
h
a
m

W
a
s
h
in

g
to

n
1
0
3
8
8
.0

0
1

2
.5

5
1
0
3
8
8
1

B
R

H
E

6
8

1
,7

6
9

1
,7

2
9

1
,6

8
4

1
,8

3
5

2
,0

6
9

1
,8

8
0

1
,8

7
1

1
,9

0
4

1
,8

5
2

1
,9

7
3

2
,0

8
0

1
,8

0
9

1
,8

5
2

1
,8

0
9

1
,6

8
4

1
,8

0
9

1
,8

0
9

0
0

1
,8

0
9

0
%

C
it
y
 o

f 
B

ry
a
n

B
ra

z
o
s

1
0
4
2
6
.0

0
1

8
1
0
4
2
6
1

B
R

H
E

6
8

4
,4

9
5

4
,9

6
1

4
,6

4
4

4
,7

8
3

4
,8

9
7

5
,3

8
4

5
,2

0
5

5
,1

8
0

5
,1

4
4

5
,3

0
0

5
,2

0
7

4
,9

9
8

5
,2

0
2

5
,3

6
1

5
,2

2
6

5
,1

4
4

4
,9

9
8

4
,4

9
5

4
,9

9
8

0
4
,0

5
2

4
,9

9
8

0
1
0
0
%

C
it
y
 o

f 
B

ry
a
n

B
ra

z
o
s

1
0
4
2
6
.0

0
2

4
1
0
4
2
6
2

B
R

H
E

6
8

2
,0

8
8

2
,3

8
8

2
,4

0
8

2
,5

6
1

2
,2

7
3

2
,0

1
5

2
,0

3
7

2
,0

8
2

1
,8

8
8

1
,9

7
6

2
,2

1
0

1
,8

6
6

2
,5

7
8

1
,8

8
8

1
,8

6
6

1
,8

8
8

1
,8

6
6

0
1
,6

0
7

1
,8

6
6

0
1
0

0
%

T
a

b
le

 D
-4

D
e

ta
il

e
d

 C
u

rr
e

n
t 

C
o

n
d

it
io

n
s

 R
e

tu
rn

 F
lo

w
 D

a
ta

V
a
lu

e
s
 i
n
 A

c
re

-F
e
e
t 
p
e
r 

Y
e
a
r

C
o

m
m

e
n

ts

B
W

A
M

 C
I 

G
ro

u
n

d
-

w
a
te

r

R
e
tu

rn

F
lo

w

R
e
v
is

e
d

C
I 
G

ro
u

n
d

-

w
a
te

r

R
e
tu

rn
s

C
u

rr
e
n

t

R
e
tu

rn
 S

W
 

o
r 

S
W

 +
 

G
W

%

G
ro

u
n

d
w

a
te

r

C
I 
S

u
rf

a
c
e
 

W
a
te

r

R
e
tu

rn
s

P
e
rm

it
te

d

D
is

c
h

a
rg

e

(m
g

d
)

N
a
m

e
9
8
-0

2
 M

in
8
8
-9

7
 M

in
9
3
-0

2
 M

in
C

o
u

n
ty

P
e
rm

it

N
u

m
b

e
r

R
e
tu

rn

C
o

n
tr

o
l

P
o

in
t

P
ri

m
a
ry

C
o

n
tr

o
l

P
o

in
t

9
3
-9

7
 M

in

H
is

to
ri

c
a
l 
R

e
tu

rn
 F

lo
w

 D
a
ta

 (
A

c
-F

t/
Y

r)

B
R
A
-C
A
-0
0
0
1
5
1



T
a
b

le
 D

-4
 (

C
o

n
ti

n
u

e
d

)

1
9
8
8

1
9
8
9

1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
8

1
9
9
9

2
0
0
0

2
0
0
1

2
0
0
2

T
e
x
a
s
 A

&
M

 U
n
iv

e
rs

it
y

B
ra

z
o
s

1
0
9
6
8
.0

0
3

4
1
0
9
6
8
1

B
R

H
E

6
8

1
,5

8
1

1
,6

0
0

1
,7

6
6

1
,7

6
5

1
,8

3
2

2
,0

6
0

1
,7

8
9

1
,9

0
5

1
,8

7
6

1
,6

8
0

1
,9

4
6

1
,9

5
3

2
,0

7
6

1
,9

8
8

1
,6

8
0

1
,9

4
6

1
,5

8
1

1
,6

8
0

0
1
,4

1
5

1
,9

4
6

0
1
0
0
%

C
it
y
 o

f 
S

o
m

e
rv

ill
e

B
u
rl
e
s
o
n

1
0
3
7
1
.0

0
1

0
.3

5
1
6
4
5
1

B
R

H
E

6
8

9
4

1
1
3

1
6
8

1
7
7

2
4
3

2
6
0

2
7
5

2
1
9

1
9
1

2
9
9

1
9
1

9
4

0
5
3

5
3

0
1
0
0
%

C
it
y
 o

f 
B

ry
a
n

B
ra

z
o
s

1
0
4
2
6
.0

0
3

0
.7

5
5
2
6
8
5
1

B
R

H
E

6
8

3
0
7

4
3
5

3
7
8

4
9
7

4
7
7

4
5
2

4
5
0

3
9
1

4
4
6

4
6
2

3
9
1

3
0
7

0
3
0
7

3
0
7

0
1
0
0
%

T
e
x
a
s
 A

&
M

 U
n
iv

e
rs

it
y

B
ra

z
o
s

2
5
8
5
.0

0
1

1
.9

9
0
2
5
8
5
1

B
R

H
E

6
8

2
3
3

4
7
1

9
6
3

1
,0

7
7

1
,1

7
0

1
,4

1
6

1
,2

5
1

1
,7

3
4

1
,4

0
1

1
,3

9
4

1
,5

6
7

1
,1

7
6

1
,2

5
1

1
,1

7
6

2
3
3

1
,1

7
6

0
2
3
0

1
,1

7
6

0
1
0
0
%

T
e
x
a
s
 D

e
p
t 
O

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e

G
ri
m

e
s

1
3
7
4
3
.0

0
1

0
.3

2
C

O
N

1
4
8

B
R

H
E

6
8

2
2
5

2
2
4

2
2
4

2
2
4

2
2
5

2
2
4

2
2
4

2
2
6

2
7
5

2
3
9

2
7
8

3
0
9

2
2
4

2
7
8

2
2
4

2
2
4

0
2
1
2

2
1
2

0
1
0
0
%

T
e
x
a
s
 D

e
p
t 
O

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e

G
ri
m

e
s

1
2
4
5
8
.0

0
2

0
.2

5
C

O
N

1
4
9

B
R

H
E

6
8

1
9
0

8
5

1
0
0

1
6
6

1
5
3

1
6
3

1
7
6

1
7
7

2
0
3

1
9
0

2
1
3

2
0
5

1
6
3

2
0
5

8
5

1
6
3

0
6
2

6
2

0
1
0
0
%

C
it
y
 o

f 
B

e
llv

ill
e

A
u
s
ti
n

1
0
3
8
5
.0

0
2

0
.9

5
1
0
3
8
5
1

M
C

B
L
6
9

4
5
0

4
0
5

4
5
5

4
9
0

5
5
8

5
1
8

5
3
1

5
2
5

4
7
5

4
8
2

5
5
2

5
1
3

4
7
5

5
1
3

4
0
5

4
7
5

0
3
8
8

3
8
8

0
1
0
0
%

C
it
y
 o

f 
R

ic
h
m

o
n
d

F
o
rt

 B
e
n
d

1
0
2
5
8
.0

0
1

1
1
0
2
5
8
1

B
R

R
I7

0
7
8
7

7
9
0

7
7
9

7
9
6

7
8
3

7
8
6

7
1
5

1
0
6
3

1
5
2
6

7
8
0

7
1
0

6
6
8

6
5
7

6
7
0

6
5
2

7
1
5

6
5
2

7
1
5

6
5
2

0
6
7
9

6
7
9

0
1
0
0
%

C
it
y
 o

f 
S

e
a
l y

A
u
s
ti
n

1
0
2
7
6
.0

0
1

0
.9

7
5

1
0
2
7
6
1

B
R

R
I7

0
4
5
6

4
5
2

4
5
0

5
9
4

6
1
0

6
0
4

5
5
4

6
8
5

6
0
6

6
7
8

7
1
4

5
5
4

7
1
4

4
5
0

5
5
4

0
4
1
6

4
1
6

0
1
0
0
%

C
it
y
 o

f 
R

o
s
e
n
b
e
rg

F
o
rt

 B
e
n
d

1
0
6
0
7
.0

0
3

2
1
0
6
0
7
3

B
R

R
I7

0
1
,0

3
3

1
,3

8
4

1
,4

5
8

1
,7

2
3

1
,5

4
4

1
,4

7
9

1
,4

6
2

1
,4

6
0

1
,4

0
7

1
,7

4
2

1
,6

3
8

1
,3

6
4

1
,3

6
2

1
,4

3
7

1
,5

5
6

1
,4

0
7

1
,3

6
2

1
,0

3
3

1
,3

6
2

0
9
2
8

1
,3

6
2

0
1
0
0
%

P
ra

ir
e
 V

ie
w

 A
&

M
 U

n
iv

e
rs

ti
y

W
a
lle

r
1
1
2
7
5
.0

0
2

2
1
1
2
7
5
1

B
R

R
I7

0
2
6
0

7
0
2

7
2
5

2
6
0

2
6
0

0
5
7
5

5
7
5

0
1
0
0
%

B
ro

o
k
s
h
ir
e
 M

W
D

W
a
lle

r
1
0
0
0
1
.0

0
1

0
.6

5
5
1
6
6
0
4

B
R

R
I7

0
2
7
7

3
5
2

3
7
0

4
4
7

4
4
6

4
6
9

4
6
9

4
8
8

4
4
2

5
4
2

5
2
8

4
4
2

2
7
7

4
4
2

0
2
6
5

2
6
5

0
1
0
0
%

T
o
o
 s

m
a
ll 

to
 a

d
ju

s
t

F
ri
to

-L
a
y
 I
n
c
.

F
o
rt

 B
e
n
d

2
4
4
3
.0

0
1

1
.0

9
0
2
4
4
3
1

B
R

R
I7

0
3
1
5

4
1
2

5
2
9

6
9
2

3
9
2

3
7
3

3
4
2

3
3
0

3
7
1

3
7
5

4
4
2

3
7
5

3
7
6

5
6
2

3
7
7

3
3
0

3
7
5

3
1
5

3
3
0

0
1
2
1

1
2
1

0
1
0
0
%

T
o
o
 s

m
a
ll 

to
 a

d
ju

s
t

F
o
rt

 B
e
n
d
 C

o
. 
M

U
D

 0
8
1

F
o
rt

 B
e
n
d

1
3
0
5
1
.0

0
2

0
.6

5
B

R
R

I7
0

B
R

R
I7

0
1
3

3
2

6
4

7
4

7
3

9
1

6
8

6
7

7
0

8
9

8
6

8
4

1
1
2

1
0
4

9
7

6
7

8
4

1
3

6
7

0
1
2

1
2

0
1
0
0
%

T
o
o
 s

m
a
ll 

to
 a

d
ju

s
t

C
it
y
 o

f 
H

e
m

p
s
te

a
d

W
a
lle

r
1
0
9
4
8
.0

0
1

0
.6

C
O

N
1
5
0

B
R

R
I7

0
2
9
9

4
2
5

3
4
6

5
2
8

5
9
9

5
2
1

4
9
1

4
8
3

4
8
3

5
2
0

5
5
9

4
8
3

2
9
9

4
8
3

0
2
5
8

2
5
8

0
1
0
0
%

T
o
o
 s

m
a
ll 

to
 a

d
ju

s
t

C
it
y
 o

f 
W

a
lli

s
A

u
s
ti
n

1
0
7
6
5
.0

0
1

0
.4

9
8

C
O

N
1
5
3

B
R

R
I7

0
1
0
0

1
2
9

1
1
0

1
6
7

1
7
0

1
5
2

1
1
1

1
2
3

1
9
4

1
4
1

1
2
4

1
1
1

1
0
0

1
1
1

0
8
5

8
5

0
1
0
0
%

C
it
y
 o

f 
R

o
s
e
n
b
e
rg

F
o
rt

 B
e
n
d

1
0
6
0
7
.0

0
2

3
1
0
6
0
7
2

B
G

N
E

7
1

1
,1

4
1

1
,3

1
8

1
,2

6
4

1
,4

7
3

1
,4

3
5

1
,5

0
2

1
,5

6
6

1
,6

6
9

1
,4

9
7

2
,0

4
7

1
,9

0
8

1
,5

3
5

1
,4

5
3

1
,6

1
6

1
,7

6
6

1
,4

9
7

1
,4

5
3

1
,1

4
1

1
,4

5
3

0
1
,0

8
9

1
,4

5
3

0
1
0
0
%

C
it
y
 o

f 
R

ic
h
m

o
n
d

F
o
rt

 B
e
n
d

1
0
2
5
8
.0

0
3

3
.0

1
0
2
5
8
2

B
R

R
O

7
2

1
,3

5
6

1
,3

9
9

1
,4

2
6

1
,3

7
5

1
,3

9
9

1
,4

3
0

1
,5

0
6

1
,4

1
0

1
,4

1
6

1
,3

6
0

8
0
0

8
6
3

1
,3

6
0

8
0
0

1
,3

5
6

8
0
0

0
1
,2

6
9

1
,2

6
9

0
1
0
0
%

A
u

th
o

ri
ty

 S
L

R
S

S
F

o
rt

 B
e
n

d
1
1
3
1
7
.0

0
1

6
1
1
3
1
7
1

B
R

R
O

7
2

3
,9

6
7

4
,4

0
0

4
,5

9
1

4
,2

7
9

3
,9

4
0

3
,7

1
3

3
,5

6
2

3
,5

7
8

3
,7

9
2

4
,5

5
1

4
,3

8
7

4
,1

3
5

4
,3

1
1

5
,1

4
9

4
,7

8
0

3
,5

6
2

4
,1

3
5

3
,5

6
2

3
,5

6
2

0
3
,2

1
8

4
,1

3
5

0
1
0
0
%

P
e
c
a
n
 G

ro
v
e
 M

U
D

F
o
rt

 B
e
n
d

1
1
6
5
5
.0

0
1

1
.3

9
1
1
6
5
5
1

B
R

R
O

7
2

8
3
3

7
4
8

8
0
7

1
,0

1
0

1
,1

2
8

1
,2

1
3

1
,0

6
3

1
,1

4
3

1
,1

8
8

1
,1

6
4

1
,2

4
7

1
,1

7
2

1
,2

2
1

1
,2

7
1

1
,2

4
2

1
,0

6
3

1
,1

7
2

7
4
8

1
,0

6
3

0
6
7
1

1
,1

7
2

0
1
0
0
%

C
it
y
 o

f 
S

u
g
a
rl
a
n
d

F
o
rt

 B
e
n
d

1
2
8
3
3
.0

0
2

1
0

1
2
8
3
3
1

B
R

R
O

7
2

2
,2

2
5

2
,4

1
3

2
,6

0
5

3
,3

8
9

3
,8

6
3

3
,6

5
3

3
,3

2
2

3
,5

1
9

4
,2

6
0

3
,9

5
2

4
,8

7
7

4
,3

4
9

4
,9

8
1

5
,2

2
9

5
,5

9
2

3
,3

2
2

4
,3

4
9

2
,2

2
5

3
,3

2
2

0
2
,1

9
4

4
,3

4
9

0
1
0
0
%

T
e
x
a
s
 D

e
p
t.
 o

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e
 -

 

C
e
n
tr

a
l

F
o
rt

 B
e
n
d

1
0
9
8
6
.0

0
1

0
.4

5
1
2
8
3
3
2

B
R

R
O

7
2

2
0
6

1
5
2

1
4
9

1
7
9

2
7
3

2
6
8

2
3
1

2
3
9

1
8
7

2
4
8

2
3
0

2
8
5

2
8
7

3
6
5

3
0
9

1
8
7

2
3
0

1
4
9

1
8
7

0
1
2
9

1
2
9

0
1
0
0
%

T
e
x
a
s
 D

e
p
t.
 o

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e
 -

 

J
e
s
te

r 
II
I

F
o
rt

 B
e
n
d

1
1
4
7
5
.0

0
3

0
.3

2
1
2
8
3
3
2

B
R

R
O

7
2

1
6
0

1
2
9

1
4
0

1
7
6

2
3
9

1
9
8

2
3
0

2
1
7

2
3
8

2
2
7

3
3
0

2
7
5

2
7
4

1
9
8

2
7
4

1
2
9

1
9
8

0
1
7
0

1
7
0

0
1
0
0
%

C
it
y
 o

f 
S

u
g
a
rl
a
n
d

F
o
rt

 B
e
n
d

1
2
8
3
3
.0

0
3

9
.0

1
2
8
3
3
2

B
R

R
O

7
2

0
6
,1

5
8

0
0

S
a
m

e
 a

s
 S

L
R

S
S

P
la

n
ta

ti
o
n
 M

U
D

F
o
rt

 B
e
n
d

1
1
9
7
1
.0

0
1

0
.4

4
1
3
3
5
5
1

B
R

R
O

7
2

2
1
1

2
8
3

2
6
5

3
2
6

3
2
9

2
5
7

2
8
0

2
7
5

2
7
7

2
7
7

3
6
5

3
1
9

3
1
0

3
7
6

4
9
3

2
5
7

3
1
0

2
1
1

2
5
7

0
2
0
6

2
0
6

0
1
0
0
%

F
o
rt

 B
e
n
d
 M

U
D

 1
0
6

F
o
rt

 B
e
n
d

1
3
3
5
5
.0

0
1

1
.3

5
1
3
3
5
5
1

B
R

R
O

7
2

1
3
2

1
5
6

2
1
7

2
7
6

3
4
0

3
5
1

5
3
9

5
7
8

5
6
0

7
2
3

8
6
1

1
5
6

5
3
9

1
3
2

1
5
6

0
1
1
7

5
3
9

0
1
0
0
%

F
o
rt

 B
e
n
d
 M

U
D

 1
1

2
F

o
rt

 B
e
n
d

1
3
6
2
8
.0

0
1

2
.5

1
3
6
2
8
1

B
R

R
O

7
2

1
3

1
0
9

2
0
4

2
9
9

3
6
7

4
8
2

5
2
5

5
5
7

8
4
4

9
3
6

2
9
9

8
4
4

1
3

2
9
9

0
1
4

8
4
4

0
1
0
0
%

T
e
x
a
s
 D

e
p
t.
 o

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e
 -

 

J
e
s
te

r 
I

F
o
rt

 B
e
n
d

1
1
4
7
5
.0

0
1

0
.3

1
5
1
7
0
3
3

B
R

R
O

7
2

3
0
0

2
7
9

2
3
5

1
8
2

1
9
5

2
3
6

2
4
1

2
2
8

2
2
1

2
3
0

2
5
7

2
5
1

2
2
1

2
5
9

3
0
8

2
2
1

2
2
1

1
8
2

2
2
1

0
1
2
0

1
2
0

0
1
0
0
%

C
it
y
 o

f 
L
a
k
e
 J

a
c
k
s
o

n
B

ra
z
o
ri
a

1
0
0
4
7
.0

0
1

4
1
0
0
4
7
1

B
R

G
M

7
3

2
,1

8
1

2
,2

9
4

2
,1

6
1

2
,6

2
9

2
,9

8
5

2
,9

0
6

2
,8

0
7

2
,9

4
5

2
,8

8
5

3
,3

9
9

2
,8

0
7

2
,1

6
1

2
,8

0
7

3
2
7

4
7
1

2
,3

3
6

1
7
%

%
 g

ro
u
n
d
w

a
te

r 
s
ti
ll 

a
 l
it
tl
e
 b

it
 l
o
w

. 
 S

h
o
u
ld

 b
e
 a

ro
u
n
d
 3

0
-4

0
%

C
it
y
 o

f 
W

e
s
t 
C

o
lu

m
b
ia

B
ra

z
o
ri
a

1
0
3
1
2
.0

0
1

1
.6

1
0
3
1
2
1

B
R

G
M

7
3

9
2
1

9
3
3

9
8
0

1
,9

8
0

2
,6

3
1

1
,6

6
2

1
,5

0
7

1
,5

5
7

1
,1

4
3

1
,8

8
8

1
,1

4
3

9
2
1

0
7
1
1

1
,1

4
3

0
1
0
0
%

A
ls

o
 s

e
rv

e
s
 C

o
lu

m
b
ia

 L
a
k
e
s
 s

u
b
d
iv

is
io

n

C
it
y
 o

f 
F

re
e
p
o
r t

B
ra

z
o
ri
a

1
0
8
8
2
.0

0
1

2
.2

5
1
0
8
8
2
1

B
R

G
M

7
3

1
,5

7
5

1
,4

8
3

1
,5

4
4

2
,0

0
7

1
,9

2
6

2
,0

6
0

1
,7

9
8

1
,8

3
4

1
,5

2
2

1
,6

1
2

1
,5

2
2

1
,4

8
3

1
,5

2
2

0
0

1
,5

2
2

0
%

A
u

th
o

ri
ty

 C
R

W
T

F
B

ra
z
o

ri
a

1
0
0
4
4
.0

0
1

1
0
0
4
4
1

S
J
G

M
C

4
1
,8

0
0

1
,7

2
2

1
,8

3
7

3
,0

6
0

3
,2

9
2

3
,3

1
1

2
,7

4
5

2
,7

6
6

1
,8

8
1

3
,1

2
7

2
,9

6
9

3
,3

5
5

2
,3

7
6

3
,0

9
2

3
,1

4
6

1
,8

8
1

2
,3

7
6

1
,7

2
2

1
,8

8
1

2
,3

7
6

0
4
8

2
,3

2
8

2
%

%
 g

ro
u

n
d

w
a
te

r 
lo

w
, 
s
h

o
u

ld
 b

e
 a

b
o

u
t 

1
0
-2

0
%

C
it
y
 o

f 
A

n
g
le

to
n

B
ra

z
o
ri
a

1
0
5
4
8
.0

0
1

3
.6

1
0
5
4
8
1

S
J
G

M
C

4
2
,6

7
1

2
,6

3
6

2
,6

3
8

2
,6

7
0

2
,6

3
9

2
,5

7
6

2
,3

9
2

2
,5

6
3

3
,1

0
3

2
,4

4
5

2
,3

9
2

2
,3

9
2

2
,3

9
2

0
4
2

2
,3

5
0

2
%

%
 g

ro
u
n
d
w

a
te

r 
lo

w
, 
s
h
o
u
ld

 b
e
 a

b
o
u
t 
1
0

%

F
o
rt

 B
e
n
d
 M

U
D

 0
2

5
F

o
rt

 B
e
n
d

1
2
0
0
3
.0

0
1

0
.8

5
1
7
0
3
4

S
J
G

M
C

4
1
4
5

1
4
7

1
5
6

1
7
6

2
2
0

2
0
0

2
0
6

2
0
3

2
4
0

4
1
1

5
0
2

2
0
0

4
1
1

1
4
5

2
0
0

0
1
3
5

1
3
5

0
1
0
0
%

T
o
o
 s

m
a
ll 

to
 a

d
ju

s
t

F
o
rt

 B
e
n
d
 M

U
D

 0
4
1

F
o
rt

 B
e
n
d

1
2
4
7
5
.0

0
1

0
.8

6
5
1
7
0
3
4

S
J
G

M
C

4
3
1

3
7

3
7

6
6

1
0
2

1
1
9

1
2
9

1
6
1

1
7
5

1
8
3

1
9
8

1
7
5

2
3
7

2
7
7

2
9
8

1
1
9

1
7
5

3
1

1
1
9

0
2
8

2
8

0
1
0
0
%

T
o
o
 s

m
a
ll 

to
 a

d
ju

s
t

T
o
ta
ls

1
2
6
,6
5
1

1
3
9
,9
1
1

1
4
2
,5
3
3

1
5
8
,8
6
9

1
7
5
,5
2
3

1
5
9
,3
3
1

1
5
1
,3
8
3

1
5
4
,6
8
3

1
4
9
,2
1
3

1
7
4
,7
4
6

1
0
2
,9
3
2

4
7
,5
3
5

4
9
,4
6
9

9
2
,9
9
1

A
u

th
o

ri
ty

 O
n

ly
 T

o
ta

ls
3
2
,0

9
3

3
5
,9

3
3

3
8
,5

4
5

4
3
,4

0
1

4
8
,9

4
8

4
3
,0

0
2

4
2
,7

9
0

4
2
,5

1
0

4
1
,2

1
9

5
3
,4

0
2

4
1
,1

5
3

8
,2

2
3

9
,1

8
8

3
6
,1

0
0

C
I 
S

u
rf

a
c
e
 

W
a
te

r

R
e
tu

rn
s

%

G
ro

u
n

d
w

a
te

r

C
o

m
m

e
n

ts
9
3
-0

2
 M

in

C
u

rr
e
n

t

R
e
tu

rn
 S

W
 

o
r 

S
W

 +
 

G
W

B
W

A
M

 C
I 

G
ro

u
n

d
-

w
a
te

r

R
e
tu

rn

F
lo

w

R
e
v
is

e
d

C
I 
G

ro
u

n
d

-

w
a
te

r

R
e
tu

rn
s

H
is

to
ri

c
a
l 
R

e
tu

rn
 F

lo
w

 D
a
ta

 (
A

c
-F

t/
Y

r)

9
3
-9

7
 M

in
9
8
-0

2
 M

in
8
8
-9

7
 M

in
N

a
m

e
C

o
u

n
ty

P
e
rm

it

N
u

m
b

e
r

P
e
rm

it
te

d

D
is

c
h

a
rg

e

(m
g

d
)

R
e
tu

rn

C
o

n
tr

o
l

P
o

in
t

P
ri

m
a
ry

C
o

n
tr

o
l

P
o

in
t

B
R
A
-C
A
-0
0
0
1
5
2



1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

C
it
y
 o

f 
A

b
ile

n
e

J
o
n
e
s

1
0
3
3
4
.0

0
4

1
0
3
3
4
1

C
F

F
G

1
8

1
1
5
,9

3
0

1
0
6
,6

5
4

1
0
7
,7

0
7

1
0
8
,8

3
1

1
1
0
,6

6
1

1
1
1
,4

3
7

1
1
5
,2

9
3

1
1
6
,4

7
4

1
1
7
,0

7
7

0
.1

2
5

0
.1

2
3

0
.1

4
8

0
.1

1
7

0
.1

1
4

0
.1

1
5

0
.1

1
4

0
.1

2
6

0
.1

2
3

0
.1

1
4

0
.1

1
4

1
2
6
,8

3
5

1
4
,4

6
0

0
%

0
%

0
1
4
,4

6
0

C
it
y
 o

f 
B

re
c
k
e
n
ri
d
g
e

S
te

p
h
e
n
s

1
0
0
4
0
.0

0
1

1
0
0
4
0
1

C
F

E
L
2
2

5
,8

6
8

5
,6

6
5

5
,6

7
9

5
,6

3
4

5
,5

1
5

5
,6

0
8

5
,6

0
5

5
,8

0
8

5
,8

0
5

0
.1

3
2

0
.1

2
8

0
.1

3
4

0
.1

1
5

0
.1

3
5

0
.0

9
7

0
.0

8
6

0
.0

9
2

0
.1

1
5

0
.0

8
6

0
.0

8
6

5
,6

5
4

4
8
4

0
%

0
%

0
4
8
4

C
it
y
 o

f 
G

ra
h
a
m

Y
o
u
n
g

1
0
4
8
7
.0

0
1

1
0
4
8
7
1

S
H

G
R

2
6

8
,7

1
6

8
,9

8
6

9
,2

6
8

9
,0

9
1

9
,0

1
4

8
,8

0
6

8
,9

3
3

8
,8

5
7

8
,8

8
2

0
.1

4
4

0
.1

3
7

0
.1

3
6

0
.1

2
3

0
.1

2
6

0
.1

2
4

0
.1

2
3

0
.1

2
5

0
.1

3
0

0
.1

2
3

0
.1

2
3

8
,6

9
0

1
,0

6
7

0
%

0
%

0
1
,0

6
7

D
o
u
b
le

 D
ia

m
o
n
d

P
a
lo

 P
in

to
2
7
8
9
.0

0
1

0
2
7
8
9
1

B
R

P
P

2
7

3
0

0
%

0
%

0
3
0

N
o
 i
n
fo

rm
a
ti
o
n
. 
 S

e
t 
s
a
m

e
 a

s
 c

u
rr

e
n
t

C
it
y
 o

f 
R

a
n
g
e

r
P

a
lo

 P
in

to
1
1
5
5
7
.0

0
1

4
0
1
4
0
1

P
P

S
A

2
8

2
,5

8
4

2
,8

0
3

2
,7

5
9

2
,7

7
8

2
,8

2
2

2
,8

1
5

2
,8

8
7

2
,9

0
2

2
,7

9
8

0
.0

5
7

0
.1

0
7

0
.1

4
2

0
.1

0
1

0
.1

1
1

0
.1

1
1

0
.1

1
8

0
.0

7
6

0
.1

0
3

0
.0

5
7

0
.0

5
7

2
,2

9
2

1
3
1

0
%

0
%

0
1
3
1

C
it
y
 o

f 
M

in
e
ra

l 
W

e
lls

P
a
rk

e
r

1
0
5
8
5
.0

0
4

1
0
5
8
5
1

B
R

D
E

2
9

1
6
,9

4
6

1
4
,8

7
0

1
5
,4

7
8

1
5
,1

0
4

1
5
,2

5
6

1
4
,8

3
8

1
4
,7

8
4

1
5
,1

6
0

1
5
,2

9
4

0
.1

2
4

0
.0

8
7

0
.0

9
9

0
.0

9
2

0
.0

9
2

0
.0

8
1

0
.0

7
5

0
.0

7
8

0
.0

9
1

0
.0

7
5

0
.0

7
5

1
9
,9

0
1

5
2
0

0
%

0
%

0
5
2
0

C
it
y
 o

f 
M

in
e
ra

l 
W

e
lls

P
a
lo

 P
in

to
1
0
5
8
5
.0

0
1

1
0
5
8
5
2

B
R

D
E

2
9

9
7
1

0
%

0
%

0
9
7
1

C
it
y
 o

f 
G

ra
n
b
u
r y

H
o
o
d

1
0
1
7
8
.0

0
2

1
0
1
7
8
2

B
R

G
R

3
0

8
3
6

5
,7

1
8

0
.1

4
6

4
,0

4
5

4
,2

2
3

4
,3

1
6

4
,4

5
8

4
,6

3
0

4
,8

5
4

5
,1

9
5

5
,5

7
1

0
.2

0
1

0
.1

9
9

0
.1

9
7

0
.1

8
8

0
.1

6
5

0
.1

5
9

0
.1

4
8

0
.1

5
7

0
.1

7
7

0
.1

4
8

0
.1

4
8

1
4
,3

8
8

2
,1

3
6

2
1
%

8
%

1
7
0

1
,9

6
6

K
e
e
p
 g

ro
u
n
d
w

a
te

r 
a
t 
c
u
rr

e
n
t 
le

v
e
ls

B
R

A
 S

W
A

T
S

H
o
o
d

0
2
8
8
9
.0

0
0

5
1
5
6
5
1

B
R

G
R

3
0

8
6
3

2
,2

4
2

0
%

0
%

0
2
,2

4
2

R
e
tu

rn
s
 f
ro

m
 2

5
 m

g
d
, 
2
.5

 p
e
a
k
 f
a
c
to

r,
 2

0
%

 r
e
tu

rn

A
c
to

n
 M

U
D

H
o
o
d

1
1
2
0
8
.0

0
1

5
1
5
6
5
1

B
R

G
R

3
0

0
.1

1
3
4
,2

8
5

1
,8

3
6

8
8
%

6
%

1
1
0

1
,7

2
6

K
e
e
p
 g

ro
u
n
d
w

a
te

r 
a
t 
c
u
rr

e
n
t 
le

v
e
ls

A
c
to

n
 M

U
D

H
o
o
d

1
1
4
1
5
.0

0
1

4
0
7
6
0
1

B
R

G
R

3
0

1
,9

3
5

8
9
%

4
%

8
6

1
,8

4
9

K
e
e
p
 g

ro
u
n
d
w

a
te

r 
a
t 
c
u
rr

e
n
t 
le

v
e
ls

C
it
y
 o

f 
C

le
b
u
rn

e
J
o
h
n
s
o
n

1
0
0
0
6
.0

0
1

1
0
0
0
6
1

N
R

B
L
3
2

2
6
,0

0
5

2
2
,2

0
5

2
2
,7

6
6

2
2
,6

7
7

2
2
,8

0
1

2
3
,1

4
7

2
3
,1

7
9

2
3
,5

9
3

2
4
,0

8
2

0
.1

3
8

0
.1

7
8

0
.1

7
9

0
.1

5
1

0
.1

4
2

0
.1

6
0

0
.1

1
1

0
.1

6
7

0
.1

5
3

0
.1

1
1

0
.1

1
1

5
2
,8

1
2

5
,8

5
5

0
%

0
%

0
1
,0

0
0

R
e
u
s
e

C
it
y
 o

f 
G

o
d
le

y
J
o
h
n
s
o
n

1
0
5
4
2
.0

0
1

4
1
0
5
0
1

N
R

B
L
3
2

8
7
9

5
6
9

5
8
4

5
8
0

5
8
2

5
9
4

6
1
2

6
3
1

0
.1

3
4

0
.1

0
8

0
.1

1
6

0
.1

7
5

0
.1

7
7

0
.1

1
4

0
.1

4
7

0
.1

3
9

0
.1

0
8

0
.1

0
8

3
,0

6
5

3
3
1

1
0
0
%

8
9
%

2
9
6

3
5

A
s
s
u
m

e
 5

5
%

 r
e
tu

rn
 f
ro

m
 6

3
 A

F
 f
ro

m
 S

W
A

T
S

C
it
y
 o

f 
G

le
n
 R

o
s
e

S
o
m

e
rv

e
ll

1
0
1
7
7
.0

0
1

4
0
9
6
3
1

B
R

A
Q

3
3

2
,1

2
2

1
,9

4
9

1
,8

0
2

1
,9

5
2

2
,0

2
7

2
,0

6
1

2
,1

4
2

2
,2

1
2

2
,2

4
3

0
.1

3
2

0
.1

2
4

0
.1

3
6

0
.1

0
9

0
.1

1
3

0
.0

9
8

0
.1

0
3

0
.1

1
9

0
.1

1
7

0
.0

9
8

0
.0

9
8

2
,4

8
1

2
4
3

1
0
0
%

5
6
%

1
3
6

1
0
7

A
s
s
u
m

e
 4

4
%

 o
f 
re

tu
rn

 f
ro

m
 r

e
s
e
rv

o
ir
 (

s
e
e
 R

e
g
io

n
 G

)

C
it
y
 o

f 
W

h
it
n
e
y

H
ill

1
1
4
0
8
.0

0
2

5
1
5
7
3
1

B
R

A
Q

3
3

1
,8

3
3

1
,6

2
6

1
,6

7
7

1
,6

5
3

1
,6

5
6

1
,6

5
3

1
,6

7
2

1
,6

8
1

1
,6

3
9

0
.2

3
6

0
.2

3
1

0
.1

4
6

0
.1

4
4

0
.1

7
2

0
.2

1
8

0
.1

0
1

0
.1

6
1

0
.1

7
6

0
.1

0
1

0
.1

0
1

2
,4

3
2

2
4
6

1
0
0
%

1
0
0
%

2
4
6

0

R
e
g
io

n
 G

 p
la

n
 d

o
e
s
 n

o
t 
re

c
o
m

m
e
n
d
 d

e
v
e
lo

p
m

e
n
t 
o
f 

s
u
rf

a
c
e
 w

a
te

r

C
it
y
 o

f 
It
a
s
c
a

H
ill

1
0
4
2
3
.0

0
1

1
0
6
3
0
1

A
Q

A
Q

3
4

1
,5

0
3

1
,5

2
3

1
,5

7
2

1
,5

5
3

1
,5

6
9

1
,5

7
8

1
,6

0
8

1
,6

1
7

1
,6

1
6

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.0

0
0

0
.1

1
,4

6
6

1
4
7

1
0
0
%

1
0

0
%

1
4
7

0

C
it
y
 o

f 
H

ill
s
b
o
ro

H
ill

1
0
6
3
0
.0

0
1

1
0
6
3
0
1

A
Q

A
Q

3
4

8
,2

3
2

7
,0

7
2

7
,3

5
5

7
,2

7
0

7
,4

2
3

7
,4

2
3

7
,6

6
1

7
,7

2
2

7
,7

7
6

0
.1

5
9

0
.1

4
6

0
.1

6
4

0
.1

6
5

0
.1

5
2

0
.1

7
2

0
.1

3
1

0
.1

7
5

0
.1

5
8

0
.1

3
1

0
.1

3
1

1
0

,4
6
7

1
,3

7
2

0
%

0
%

0
1
,3

7
2

C
it
y
 o

f 
S

te
p
h
e
n
v
ill

e
E

ra
th

1
0
2
9
0
.0

0
1

1
0
2
9
0
2

N
B

H
I3

5
1
4
,9

2
1

1
3
,5

0
2

1
3
,9

4
1

1
3
,9

6
2

1
4
,4

3
6

1
4
,4

7
3

1
5
,4

0
3

1
5
,4

5
6

1
5
,5

7
9

0
.1

4
3

0
.1

4
5

0
.1

5
1

0
.1

4
3

0
.1

2
7

0
.1

1
2

0
.1

1
1

0
.1

2
4

0
.1

3
2

0
.1

1
1

0
.1

1
1

2
3
,4

6
2

2
,6

1
1

1
0
0
%

4
3
%

1
,1

1
8

1
,4

9
3

A
s
s
u
m

e
 5

5
%

 o
f 
2
,7

1
4
 A

F
 f
ro

m
 P

ro
c
to

r

C
it
y
 o

f 
H

ic
o

H
a
m

ilt
o
n

1
0
1
8
8
.0

0
1

N
B

H
I3

5
N

B
H

I3
5

1
,3

4
1

1
,3

4
2

1
,3

9
4

1
,4

4
8

1
,4

4
0

1
,4

3
2

1
,4

8
6

1
,4

9
8

1
,4

7
8

0
.0

5
9

0
.0

7
7

0
.1

1
7

0
.0

6
1

0
.0

6
6

0
.0

6
3

0
.0

3
6

0
.0

7
9

0
.0

7
0

0
.0

3
6

0
.0

7
0

1
,3

4
1

9
3

1
0
0
%

1
0
0
%

9
3

0

M
in

im
u
m

 p
e
r 

c
a
p
it
a
 m

u
c
h
 l
o
w

e
r 

th
a
n
 o

th
e
r 

y
e
a
rs

.

U
s
in

g
 a

v
e
ra

g
e
.

C
it
y
 o

f 
M

e
ri
d
ia

n
B

o
s
q
u
e

1
0
1
1
3
.0

0
2

2
2
8
2
0
2

N
B

C
L
3
7

1
,4

9
1

1
,3

9
0

1
,4

3
6

1
,4

0
5

1
,3

9
5

1
,4

1
2

1
,4

3
7

1
,4

5
9

1
,4

2
8

0
.2

5
3

0
.1

6
6

0
.2

4
1

0
.1

6
3

0
.1

5
2

0
.2

0
5

0
.2

1
3

0
.2

6
1

0
.2

0
7

0
.1

5
2

0
.1

5
2

1
,9

2
1

2
9
3

1
0
0
%

3
0
%

8
8

2
0
5

A
s
s
u
m

e
 3

0
%

 f
ro

m
 g

ro
u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 G

)

C
it
y
 o

f 
C

lif
to

n
B

o
s
q
u
e

1
0
0
4
3
.0

0
1

5
5
5
1
5
1

N
B

C
L
3
7

3
,5

4
2

3
,1

9
5

3
,3

6
0

3
,3

5
6

3
,3

9
9

3
,4

7
3

3
,5

7
7

3
,6

2
1

3
,5

9
1

0
.0

4
7

0
.0

4
9

0
.0

4
8

0
.0

5
2

0
.0

4
9

0
.0

5
2

0
.0

6
4

0
.0

5
0

0
.0

5
1

0
.0

4
7

0
.0

4
7

5
,0

1
6

2
3
7

7
1
%

2
5
%

5
9

1
7
8

A
s
s
u
m

e
 2

5
%

 f
ro

m
 g

ro
u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 G

).

C
it
y
 o

f 
M

c
G

re
g
o
r

M
c
L
e
n
n
a
n

1
0
2
1
9
.0

0
2

1
0
2
1
9
1

B
O

W
A

4
0

4
,7

2
7

4
,6

8
3

4
,7

5
4

4
,7

9
2

4
,7

9
2

4
,7

4
5

4
,8

0
4

4
,8

3
7

4
,8

2
1

0
.1

5
8

0
.2

0
7

0
.1

9
6

0
.1

8
0

0
.1

3
2

0
.1

6
6

0
.1

5
2

0
.1

7
2

0
.1

7
0

0
.1

3
2

0
.1

3
2

4
,8

9
6

6
4
5

1
0
%

1
0
%

6
3

5
8
2

K
e
e
p
 g

ro
u
n
d
w

a
te

r 
a
t 
c
u
rr

e
n
t 
le

v
e
ls

C
it
y
 o

f 
V

a
lle

y
 M

ill
s

B
o
s
q
u
e

1
0
3
0
7
.0

0
1

W
1
2
2
5
2

B
O

W
A

4
0

1
,1

2
3

1
,0

9
5

1
,1

2
6

1
,1

0
9

1
,1

0
5

1
,1

2
2

1
,1

4
5

1
,1

5
3

1
,1

2
7

0
.1

3
2

0
.1

3
8

0
.0

6
3

0
.0

3
4

0
.0

4
3

0
.0

4
5

0
.0

6
8

0
.1

1
4

0
.0

8
0

0
.0

3
4

0
.0

3
4

1
,2

6
7

4
4

1
0
0
%

4
3
%

1
9

2
5

A
s
s
u
m

e
 4

3
%

 f
ro

m
 g

ro
u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 G

)

C
it
y
 o

f 
M

a
rl
in

F
a
lls

1
0
1
1
0
.0

0
2

1
0
1
1
0
2

B
R

H
B

4
2

6
,6

2
8

6
,3

8
6

6
,4

8
3

6
,7

0
1

6
,7

8
0

6
,6

0
5

6
,4

1
1

6
,5

8
7

6
,6

3
3

0
.2

1
7

0
.1

3
8

0
.1

5
6

0
.1

4
3

0
.1

4
1

0
.1

1
9

0
.1

0
8

0
.1

1
8

0
.1

4
3

0
.1

0
8

0
.1

0
8

8
,1

7
3

8
8
4

0
%

0
%

0
8
8
4

B
R

A
 W

M
R

S
S

M
c
L
e
n
n
a
n

1
1
0
7
1
.0

0
1

1
1
0
7
1
1

B
R

H
B

4
2

2
6
,7

0
4

1
1
3
,7

2
6

0
.2

3
5

1
0
3
,5

9
0

1
0
5
,6

3
6

1
0
6
,5

8
9

1
0
7
,1

9
1

1
0
7
,6

1
7

1
0
8
,1

9
2

1
0
9
,2

2
5

1
0
9
,8

2
2

0
.2

1
9

0
.2

2
7

0
.2

6
4

0
.2

1
6

0
.2

2
3

0
.2

1
6

0
.2

0
8

0
.2

5
9

0
.2

2
9

0
.2

0
8

0
.2

0
8

1
5
2
,7

1
5

3
1
,7

8
1

1
5
%

1
1
%

3
,3

4
8

2
8
,4

3
3

K
e
e
p
 g

ro
u
n
d
w

a
te

r 
a
t 
c
u
rr

e
n
t 
le

v
e
ls

C
it
y
 o

f 
L
o
re

n
a

M
c
L
e
n
n
a
n

1
2
1
9
5
.0

0
1

4
3
5
2
0
1

B
R

H
B

4
2

1
1
7

1
,4

3
3

0
.0

8
2

1
,1

5
8

1
,2

4
4

1
,2

6
6

1
,3

4
2

1
,3

2
2

1
,4

5
3

1
,5

8
2

1
,6

2
7

0
.0

7
5

0
.1

0
3

0
.0

9
8

0
.0

6
6

0
.0

7
6

0
.0

8
2

0
.0

7
3

0
.0

8
1

0
.0

8
2

0
.0

6
6

0
.0

8
2

2
,4

9
1

2
0
4

1
0
0
%

1
0
0
%

2
0
4

0

M
in

im
u
m

 p
e
r 

c
a
p
it
a
 l
o
w

e
r 

th
a
n
 o

th
e
r 

y
e
a
rs

. 
 U

s
in

g
 

a
v
e
ra

g
e
.

C
it
y
 o

f 
W

e
s
t

M
c
L
e
n
n
a
n

1
0
5
4
4
.0

0
1

C
O

N
0
7
0

B
R

H
B

4
2

2
,6

9
2

2
,5

1
5

2
,5

8
2

2
,6

0
3

2
,7

1
9

2
,7

3
9

2
,8

0
0

2
,7

8
3

2
,8

2
4

0
.1

0
6

0
.1

1
3

0
.0

9
2

0
.0

5
7

0
.0

7
0

0
.0

7
1

0
.1

2
0

0
.1

4
2

0
.0

9
6

0
.0

5
7

0
.0

9
6

3
,3

7
2

3
2
5

1
0
0
%

1
0
%

3
3

2
9
2

A
s
s
u
m

e
 1

0
%

 f
ro

m
 g

ro
u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 G

).

M
in

im
u
m

 p
e
r 

c
a
p
it
a
 l
o
w

. 
 U

s
in

g
 a

v
e
ra

g
e

C
it
y
 o

f 
E

a
s
tl
a
n
d

E
a
s
tl
a
n
d

1
0
6
3
7
.0

0
1

1
0
6
3
7
1

L
E

D
L
4
3

3
,7

6
9

3
,6

9
0

3
,7

0
5

3
,7

3
1

3
,6

4
1

3
,6

8
1

3
,7

5
9

3
,7

9
5

3
,7

1
2

0
.1

2
3

0
.1

1
6

0
.1

2
7

0
.1

5
8

0
.1

3
3

0
.1

4
1

0
.1

1
4

0
.1

4
7

0
.1

3
2

0
.1

1
4

0
.1

1
4

3
,3

4
2

3
8
1

0
%

0
%

0
3
8
1

C
it
y
 o

f 
D

e
 L

e
o
n

C
o
m

a
n
c
h
e

1
0
0
7
8
.0

0
1

C
O

N
0
5
4

L
E

H
S

4
5

2
,4

3
3

2
,1

9
0

2
,2

4
7

2
,2

8
3

2
,2

9
2

2
,2

4
2

2
,3

0
5

2
,3

3
8

2
,3

5
8

0
.0

6
2

0
.0

5
8

0
.0

6
2

0
.0

6
0

0
.0

7
6

0
.0

9
9

0
.0

9
0

0
.1

0
3

0
.0

7
6

0
.0

5
8

0
.0

5
8

2
,4

3
6

1
4
1

0
%

0
%

0
1
4
1

C
it
y
 o

f 
D

u
b
lin

E
ra

th
1
0
4
0
5
.0

0
1

2
8
4
6
0
2

L
E

H
M

4
6

3
,7

5
4

3
,1

9
0

3
,2

2
5

3
,1

8
5

3
,2

9
8

3
,4

0
8

3
,5

5
9

3
,6

0
0

3
,6

3
4

0
.0

6
4

0
.0

6
1

0
.0

6
3

0
.0

8
7

0
.0

9
6

0
.0

7
5

0
.0

6
1

0
.1

2
0

0
.0

7
8

0
.0

6
1

0
.0

6
1

7
,1

4
9

4
3
3

0
%

0
%

0
4
3
3

C
it
y
 o

f 
C

o
m

a
n
c
h
e

C
o
m

a
n
c
h
e

1
0
7
1
9
.0

0
1

3
6
3
7
0
1

L
E

H
M

4
6

4
,4

8
2

4
,0

8
7

4
,1

9
4

4
,2

7
2

4
,3

4
3

4
,2

5
4

4
,3

9
7

4
,4

6
4

4
,6

0
5

0
.0

3
7

0
.0

7
9

0
.1

0
0

0
.0

9
0

0
.0

9
5

0
.0

9
0

0
.0

8
0

0
.0

8
6

0
.0

8
2

0
.0

3
7

0
.0

8
2

4
,4

8
8

3
6
9

0
%

0
%

0
3
6
9

M
in

im
u
m

 p
e
r 

c
a
p
it
a
 m

u
c
h
 l
o
w

e
r 

th
a
n
 o

th
e
r 

y
e
a
rs

.

U
s
in

g
 a

v
e
ra

g
e
.

C
it
y
 o

f 
H

a
m

ilt
o
n

H
a
m

ilt
o
n

1
0
4
9
2
.0

0
2

C
O

N
0
8
6

L
E

G
T

4
7

2
,9

7
7

2
,9

3
7

2
,9

9
5

3
,0

5
3

3
,0

1
1

2
,8

9
3

2
,9

6
0

2
,9

8
3

2
,9

9
1

0
.1

2
1

0
.1

2
4

0
.1

4
1

0
.1

2
1

0
.1

1
7

0
.1

2
4

0
.1

3
0

0
.1

7
5

0
.1

3
2

0
.1

1
7

0
.1

1
7

2
,9

1
8

3
4
3

0
%

0
%

0
3
4
3

C
it
y
 o

f 
C

o
p
p
e
ra

s
 C

o
v
e

C
o
ry

e
ll

1
0
0
4
5
.0

0
5

1
0
0
4
5
5

L
E

B
E

4
9

2
9
,5

9
2

2
4
,0

7
9

2
3
,0

0
8

2
4
,1

0
2

2
4
,8

4
8

2
8
,0

3
8

2
8
,4

1
5

2
9
,1

2
3

3
0
,0

2
1

0
.0

9
0

0
.1

1
2

0
.1

3
0

0
.1

2
1

0
.1

0
0

0
.0

9
9

0
.0

9
0

0
.1

0
9

0
.1

0
6

0
.0

9
0

0
.0

9
0

5
8
,2

0
5

2
,7

2
5

0
%

0
%

0
2
,7

2
5

C
it
y
 o

f 
G

a
te

s
v
ill

e
C

o
ry

e
ll

1
0
1
7
6
.0

0
1

1
0
1
7
6
1

L
E

B
E

4
9

1
5
,5

9
1

0
%

C
it
y
 o

f 
G

a
te

s
v
ill

e
C

o
ry

e
ll

1
0
1
7
6
.0

0
2

1
0
1
7
6
1

L
E

B
E

4
9

1
,3

5
3

1
5
,5

9
1

1
1
,4

9
2

1
1
,0

6
1

1
1
,1

9
7

1
1
,8

7
4

1
2
,1

4
0

1
1
,9

0
1

1
2
,2

4
5

1
2
,3

0
3

0
.2

0
2

0
.2

1
5

0
.1

4
8

0
.1

1
4

0
.1

2
7

0
.1

3
6

0
.1

0
8

0
.1

2
4

0
.1

4
7

0
.1

0
8

0
.1

0
8

3
7
,1

7
7

4
,0

2
9

0
%

0
%

0
4
,0

2
9

I 
b
e
lie

v
e
 o

n
ly

 o
n
e
 o

p
e
ra

ti
n
g

C
it
y
 o

f 
C

o
p
p
e
ra

s
 C

o
v
e

C
o
ry

e
ll

1
0
0
4
5
.0

0
4

0
2
2
3
3
6

L
E

B
E

4
9

7
1
5

0
%

0
%

0
7
1
5

C
it
y
 o

f 
M

o
o
d
y

M
c
L
e
n
n
a
n

1
0
2
2
5
.0

0
1

C
O

N
0
9
0

L
E

B
E

4
9

1
,4

0
0

1
,3

2
9

1
,2

6
1

1
,3

5
3

1
,3

6
3

1
,3

5
0

1
,3

6
4

1
,3

7
9

1
,3

9
3

0
.0

5
3

0
.1

0
3

0
.1

5
4

0
.0

9
2

0
.0

8
8

0
.0

9
8

0
.0

6
9

0
.1

1
6

0
.0

9
7

0
.0

5
3

0
.0

9
7

1
,6

7
2

1
6
2

<
1
%

0
%

0
1
6
2

M
in

im
u
m

 p
e
r 

c
a
p
it
a
 l
o
w

e
r 

th
a
n
 o

th
e
r 

y
e
a
rs

. 
 U

s
in

g
 

a
v
e
ra

g
e
.

C
it
y
 o

f 
L
a
m

p
a
s
a
s

L
a
m

p
a
s
a
s

1
0
2
0
5
.0

0
2

1
0
2
0
5
1

L
A

K
E

5
0

6
,7

8
6

6
,3

8
2

6
,3

5
2

6
,4

9
1

6
,6

1
7

6
,9

7
2

7
,3

9
4

7
,7

0
9

7
,7

2
3

0
.0

4
3

0
.0

3
7

0
.0

5
0

0
.0

3
7

0
.0

3
3

0
.0

3
2

0
.0

2
5

0
.0

2
7

0
.0

3
6

0
.0

2
5

0
.0

3
6

7
,6

8
0

2
7
3

0
%

0
%

0
2
7
3

M
in

im
u
m

 p
e
r 

c
a
p
it
a
 l
o
w

. 
 U

s
in

g
 a

v
e
ra

g
e
.

C
it
y
 o

f 
C

o
p
p
e
ra

s
 C

o
v
e

C
o
ry

e
ll

1
0
0
4
5
.0

0
3

1
0
0
4
5
1

L
A

Y
O

5
1

5
4
7

1
,7

8
6

0
%

0
%

0
1
,7

8
6

C
it
y
 o

f 
H

a
rk

e
r 

H
e
ig

h
ts

B
e
ll

1
0
1
5
5
.0

0
1

1
0
1
5
5
1

L
R

L
R

5
3

1
,5

4
7

1
7
,3

0
8

0
.0

8
9

1
2
,8

4
1

1
2
,3

2
0

1
3
,6

0
5

1
4
,4

4
0

1
5
,0

0
0

1
5
,2

7
0

1
6
,7

4
5

1
7
,0

9
1

0
.0

9
1

0
.1

4
4

0
.1

8
6

0
.1

3
0

0
.1

0
4

0
.1

0
2

0
.0

8
5

0
.1

1
2

0
.1

1
9

0
.0

8
5

0
.0

8
5

4
1
,8

1
8

3
,5

4
4

0
%

0
%

0
3
,5

4
4

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
1

B
e
ll

1
0
3
5
1
.0

0
1

1
0
3
5
1
1

L
E

B
E

4
9

3
6
3

0
%

O
n
c
e
 t
h
ro

u
g
h

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
1

B
e
ll

1
0
3
5
1
.0

0
3

1
0
3
5
1
2

L
R

L
R

5
3

4
,4

9
5

8
6
,9

1
1

0
.1

5
3

6
3
,5

3
5

6
1
,0

9
4

6
6
,1

8
8

7
1
,0

3
1

7
7
,2

6
0

7
8
,6

1
6

8
0
,9

6
2

8
3
,2

7
8

0
.1

9
9

0
.2

2
8

0
.2

3
5

0
.2

0
1

0
.1

7
6

0
.1

7
6

0
.1

5
7

0
.1

8
3

0
.1

9
5

0
.1

5
7

0
.1

5
7

1
6
9
,9

3
7

7
,6

0
1

0
%

0
%

0
7
,6

0
1

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
1

B
e
ll

1
0
3
5
1
.0

0
2

1
0
3
5
1
3

L
R

L
R

5
3

8
,8

2
0

1
9
,0

0
1

0
%

0
%

0
1
9
,0

0
1

B
R

A
 T

B
R

S
S

B
e
ll

1
1
3
1
8
.0

0
1

1
1
3
1
8
1

L
R

L
R

5
3

6
,7

1
9

1
4
,6

2
3

0
.1

3
5

1
2
,4

7
6

1
1
,8

8
8

1
2
,5

8
0

1
2
,9

0
0

1
2
,9

4
0

1
3
,3

8
2

1
3
,8

2
6

1
5
,0

7
6

0
.1

2
8

0
.1

7
4

0
.1

8
5

0
.1

6
3

0
.1

3
4

0
.1

2
8

0
.1

2
5

0
.1

7
9

0
.1

5
2

0
.1

2
5

0
.1

2
5

2
6
,1

1
6

7
,7

0
4

0
%

0
%

0
7
,7

0
4

A
s
s
u
m

in
g
 T

e
m

p
le

 p
la

n
t 
re

tu
rn

s
 a

ll 
o
f 
it
s
 w

a
te

r 
ri
g
h
t,
 

re
s
t 
to

 T
B

R
S

S
. 
 P

o
p
u
la

ti
o
n
 d

a
ta

 f
o
r 

B
e
lt
o
n

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
2

B
e
ll

1
1
0
9
0
.0

0
1

L
R

L
R

5
3

L
R

L
R

5
3

5
9

1
,6

4
5

0
.0

3
6

1
,3

9
0

1
,3

4
6

1
,4

5
1

1
,5

1
5

1
,4

6
8

1
,5

9
9

1
,6

5
0

1
,6

6
9

0
.1

1
2
,1

1
6

2
3
3

6
0
%

3
0
%

6
9

1
6
4

K
e
e
p
 g

ro
u
n
d
w

a
te

r 
a
t 
c
u
rr

e
n
t 
le

v
e
ls

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
2

B
e
ll

1
1
0
9
1
.0

0
1

L
R

L
R

5
3

L
R

L
R

5
3

C
it
y
 o

f 
F

lo
re

n
c
e

W
ill

ia
m

s
o
n

1
0
9
4
4
.0

0
1

W
1
2
4
3
1

L
R

L
R

5
3

1
1
3

1
,0

5
4

0
.1

0
7

8
2
9

8
1
1

8
7
6

9
2
1

1
,0

3
6

1
,1

2
6

1
,1

5
4

0
.0

7
2

0
.1

3
6

0
.1

4
5

0
.0

9
9

0
.0

7
0

0
.0

6
8

0
.1

4
5

0
.1

0
5

0
.0

6
8

0
.0

6
8

2
,8

5
0

1
9
5

1
0
0
%

6
0
%

1
1
7

7
8

A
s
s
u
m

e
 6

0
%

 g
ro

u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 G

)

B
e
ll 

C
o
u
n
ty

 W
C

ID
#
3

B
e
ll

1
0
7
9
7
.0

0
1

L
R

L
R

5
3

9
8

2
,1

5
0

0
.0

4
5

1
,8

3
4

1
,7

7
7

1
,9

3
5

2
,0

2
6

2
,1

2
6

2
,3

5
0

2
,4

6
1

2
,5

6
5

0
.0

8
3

0
.1

1
1

0
.1

8
1

0
.1

4
9

0
.1

0
0

0
.0

8
1

0
.0

4
9

0
.0

8
5

0
.1

0
5

0
.0

4
9

0
.0

4
9

2
,7

3
2

1
3
3

0
%

0
%

0
1
3
3

C
it
y
 o

f 
G

e
o
rg

e
to

w
n

W
ill

ia
m

s
o
n

1
0
4
8
9
.0

0
2

1
0
4
8
9
3

G
A

G
E

5
6

2
,0

8
9

2
8
,3

3
9

0
.1

0
0

1
4
,8

4
2

1
5
,1

1
8

1
5
,8

2
5

1
6
,7

5
2

1
7
,5

8
5

1
9
,7

0
6

2
1
,4

4
5

2
4
,8

6
0

0
.2

0
9

0
.2

2
0

0
.2

2
9

0
.2

1
5

0
.1

2
8

0
.1

0
6

0
.1

0
0

0
.1

1
8

0
.1

6
6

0
.1

0
0

0
.1

0
0

1
3
6
,0

8
2

6
,3

4
2

6
3
%

4
%

2
6
7

6
,0

7
5

A
s
s
u
m

e
 5

8
%

 o
f 
9
2
1
 A

F
 g

ro
u
n
d
w

a
te

r 
s
u
p
p
ly

 (
s
e
e
 

R
e
g
io

n
 G

).
  
A

s
s
u
m

in
g
 4

5
9
 A

F
 d

ir
e
c
t 
re

u
s
e

C
it
y
 o

f 
G

e
o
rg

e
to

w
n

W
ill

ia
m

s
o
n

1
0
4
8
9
.0

0
3

1
0
4
8
9
2

G
A

L
A

5
7

7
4
7

6
,7

9
0

7
9
%

4
%

2
6
7

6
,5

2
3

A
s
s
u
m

in
g
 4

5
9
 A

F
 d

ir
e
c
t 
re

u
s
e

C
it
y
 o

f 
C

a
m

e
ro

n
M

ila
m

1
0
0
0
4
.0

0
1

1
0
0
0
4
1

L
R

C
A

5
8

5
,6

3
4

5
,5

8
0

5
,5

9
1

5
,8

2
6

5
,8

6
5

5
,7

8
9

5
,7

2
0

5
,9

0
9

6
,0

5
1

0
.1

1
4

0
.1

3
5

0
.1

3
4

0
.1

3
5

0
.1

3
0

0
.1

3
2

0
.1

0
4

0
.1

2
2

0
.1

2
6

0
.1

0
4

0
.1

0
4

5
,6

3
4

5
8
8

0
%

0
%

0
5
8
8

B
R

A
/L

C
R

A
 B

C
R

W
S

S
 W

e
s
t

W
ill

ia
m

s
o
n

1
0
2
6
4
.0

0
1

1
0
2
6
4
1

L
R

C
A

5
8

9
,6

3
4

6
1
,1

3
6

0
.1

5
8

3
0
,9

6
3

3
4
,1

7
0

3
4
,9

4
0

3
6
,9

2
4

4
0
,7

5
1

4
5
,8

0
6

4
8
,9

6
1

5
1
,8

4
8

0
.1

4
8

0
.1

6
0

0
.1

6
8

0
.1

5
9

0
.1

5
8

0
.1

5
1

0
.1

4
1

0
.1

7
4

0
.1

5
7

0
.1

4
1

0
.1

4
1

2
9
2
,9

7
0

1
3
,7

4
2

5
4
%

4
%

5
3
4

1
3
,2

0
8

A
s
s
u
m

e
 5

8
%

 o
f 
9
2
1
 A

F
 g

ro
u
n
d
w

a
te

r 
s
u
p
p
ly

 (
s
e
e
 

R
e
g
io

n
 G

).
 A

s
s
u
m

in
g
 2

7
,6

4
2
 A

F
 o

f 
d
ir
e
c
t 
re

u
s
e

B
R

A
/L

C
R

A
 B

C
R

W
S

S
 E

a
s
t

W
ill

ia
m

s
o
n

1
0
2
6
4
.0

0
2

1
0
2
6
4
2

L
R

C
A

5
8

0
%

C
it
y
 o

f 
T

a
y
lo

r
W

ill
ia

m
s
o
n

1
0
2
9
9
.0

0
1

1
0
2
9
9
1

L
R

C
A

5
8

1
,8

8
0

1
3
,5

7
5

0
.1

3
9

1
1
,4

7
2

1
1
,9

0
4

1
1
,8

3
9

1
1
,9

7
1

1
2
,4

3
4

1
3
,0

5
3

1
4
,1

3
0

1
4
,3

7
9

0
.1

2
7

0
.1

8
1

0
.3

0
0

0
.1

8
1

0
.1

3
6

0
.1

4
7

0
.1

1
1

0
.1

3
6

0
.1

6
5

0
.1

1
1

0
.1

1
1

3
0
,3

6
3

3
,3

6
7

0
%

0
%

0
3
,3

6
7

A
n
d
e
rs

o
n
 M

ill
 M

U
D

W
ill

ia
m

s
o
n

1
1
4
5
9
.0

0
1

1
1
4
5
9
1

L
R

C
A

5
8

8
,9

5
3

?
?
?
?

7
8
8

0
%

0
%

0
7
8
8

N
o
 i
n
fo

rm
a
ti
o
n
. 
 S

e
t 
s
a
m

e
 a

s
 c

u
rr

e
n
t

C
it
y
 o

f 
C

e
d
a
r 

P
a
r k

W
ill

ia
m

s
o
n

1
2
3
0
8
.0

0
1

1
2
3
0
8
1

L
R

C
A

5
8

2
6
,0

4
9

5
,1

6
1

5
,3

8
9

5
,3

8
8

6
,3

6
0

6
,6

4
3

9
,7

6
2

1
0
,8

4
7

1
2
,6

6
6

0
.1

6
3

0
.2

4
8

0
.2

5
6

0
.2

1
1

0
.1

6
4

0
.1

3
8

0
.1

4
5

0
.1

3
4

0
.1

8
2

0
.1

3
4

0
.1

3
4

1
8
7
,9

3
1

2
3
,5

8
4

0
%

0
%

0
2
3
,5

8
4

A
s
s
u
m

in
g
 1

,5
3
5
 A

F
 d

ir
e
c
t 
re

u
s
e

C
it
y
 o

f 
L
e
a
n
d
e
r

W
ill

ia
m

s
o
n

1
2
6
4
4
.0

0
1

1
2
6
4
4
1

L
R

C
A

5
8

7
3
1

7
,5

9
6

0
.0

9
6

3
,3

9
8

3
,5

6
0

3
,4

5
3

3
,6

3
4

4
,3

4
2

5
,1

8
7

5
,7

3
8

6
,3

0
3

0
.0

5
7

0
.0

8
2

0
.1

1
5

0
.0

9
8

0
.0

7
9

0
.0

8
8

0
.0

9
0

0
.0

8
8

0
.0

8
7

0
.0

5
7

0
.0

8
7

4
1
,1

0
7

3
,3

4
7

2
2
%

4
%

1
1
8

3
,2

2
9

K
e
e
p
 g

ro
u
n
d
w

a
te

r 
a
t 
c
u
rr

e
n
t 
le

v
e
ls

. 
 A

s
s
u
m

in
g
 2

4
5
 

A
F

 d
ir
e
c
t 
re

u
s
e
. 
 M

in
im

u
m

 p
e
r 

c
a
p
it
a
 l
o
w

. 
 U

s
in

g
 

a
v
e
ra

g
e
.

C
it
y
 o

f 
B

a
rt

le
tt

B
e
ll

1
0
8
8
0
.0

0
1

3
7
2
7
5
1

L
R

C
A

5
8

1
,6

7
5

1
,4

3
9

1
,3

7
0

1
,4

7
8

1
,5

0
9

1
,5

2
9

1
,6

0
2

1
,6

7
9

1
,6

8
9

0
.1

5
6

0
.1

7
4

0
.1

2
1

0
.1

2
7

0
.0

5
7

0
.0

9
3

0
.1

4
4

0
.1

7
4

0
.1

3
1

0
.0

5
7

0
.1

3
1

1
,1

8
1

1
5
4

1
0
0
%

1
0
0
%

1
5
4

0

M
in

im
u
m

 p
e
r 

c
a
p
it
a
 l
o
w

e
r 

th
a
n
 o

th
e
r 

y
e
a
rs

. 
 U

s
in

g
 

a
v
e
ra

g
e
.

B
ru

s
h
y
 C

re
e
k
 M

U
D

W
ill

ia
m

s
o
n

1
1
8
6
5
.0

0
1

W
1
2
4
4
1

L
R

C
A

5
8

3
8
9

1
5
,3

7
1

0
.0

2
5

0
.1

1
2
3
,8

2
3

2
,4

4
8

1
0
0
%

8
%

1
8
9

2
,2

5
9

A
s
s
u
m

e
 5

8
%

 o
f 
3
2
5
 A

F
 g

ro
u
n
d
w

a
te

r 
s
u
p
p
ly

 (
s
e
e
 

R
e
g
io

n
 G

).
  
A

s
s
u
m

in
g
 2

0
9
 A

F
 d

ir
e
c
t 
re

u
s
e

B
lo

c
k
 H

o
u
s
e
 M

U
D

W
ill

ia
m

s
o
n

1
3
0
3
1
.0

0
1

W
1
2
4
4
1

L
R

C
A

5
8

3
0
3

0
.1

1
2
8
,0

1
8

2
,8

7
9

0
%

0
%

0
2
,8

7
9

A
s
s
u
m

in
g
 2

4
6
 A

F
 d

ir
e
c
t 
re

u
s
e

T
a

b
le

 D
-5

2
0

6
0

 R
e

tu
rn

 F
lo

w
 P

ro
je

c
ti

o
n

s
V

a
lu

e
s
 i
n
 A

c
re

-F
e
e
t 
p
e
r 

Y
e
a
r

2
0
6
0

S
u

rf
a
c
e
 C

I
C

o
m

m
e
n

ts

2
0
6
0

E
s
ti

m
a
te

d

R
F

C
u

rr
e
n

t 
%

 

G
ro

u
n

d
w

a
te

r

A
s
s
u

m
e
d

2
0
6
0
 %

 

G
ro

u
n

d
w

a
te

r

2
0
6
0

G
ro

u
n

d
w

a
te

r 
C

I

A
v
e
ra

g
e

9
0
-9

7

M
in

im
u

m

9
0
-9

7

A
s
s
u

m
e
d

P
e
r

C
a
p

it
a

2
0
6
0

P
o

p
u

la
ti

o

n

T
W

D
B

 P
o

p
u

la
ti

o
n

 D
a
ta

A
n

n
u

a
l 
P

e
r 

C
a
p

it
a
 R

e
tu

rn
 (

A
F

/P
e
rs

o
n

)

N
a
m

e
C

o
u

n
ty

P
e
rm

it

N
u

m
b

e
r

2
0
0
0
 R

F

P
ri

m
a
ry

C
o

n
tr

o
l

P
o

in
t

R
e
tu

rn

C
o

n
tr

o
l

P
o

in
t

2
0
0
0

P
o

p
u

la
ti

o

n

2
0
0
0

A
n

n
u

a
l

P
e
r

C
a
p

it
a
 R

F
 

(A
F

/p
e
rs

o

n
)

B
R
A
-C
A
-0
0
0
1
5
3



T
a
b
le

 D
-5

 (
C

o
n
ti
n
u
e
d
)

1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

C
it
y
 o

f 
H

o
lla

n
d

B
e
ll

1
0
8
9
7
.0

0
1

3
7
2
7
5
1

L
R

C
A

5
8

7
7

1
,1

0
2

0
.0

7
0

1
,1

1
8

1
,0

7
6

1
,1

5
1

1
,1

9
7

1
,2

1
2

1
,2

9
5

1
,3

1
6

1
,3

2
8

0
.0

6
2

0
.1

0
9

0
.1

2
5

0
.1

0
0

0
.0

5
0

0
.0

4
4

0
.0

4
5

0
.0

6
6

0
.0

7
5

0
.0

4
4

0
.0

4
4

1
,1

0
2

4
9

2
5
%

2
9
%

1
4

3
5

K
e
e
p
 g

ro
u
n
d
w

a
te

r 
a
t 
c
u
rr

e
n
t 
le

v
e
ls

C
it
y
 o

f 
H

e
a
rn

e
R

o
b
e
rt

s
o
n

1
0
0
4
6
.0

0
2

1
0
0
4
6
2

B
R

B
R

5
9

4
,6

9
0

5
,1

3
2

5
,1

6
3

5
,2

5
7

5
,3

5
5

5
,1

1
0

4
,9

2
3

5
,0

7
9

5
,0

9
9

0
.1

5
9

0
.1

6
2

0
.1

8
8

0
.1

6
8

0
.1

6
9

0
.1

5
9

0
.1

4
0

0
.1

2
2

0
.1

5
8

0
.1

2
2

0
.1

2
2

4
,6

9
0

5
7
0

1
0
0
%

1
0
0
%

5
7
0

0

C
it
y
 o

f 
C

a
lv

e
rt

R
o
b
e
rt

s
o
n

1
0
0
9
5
.0

0
1

1
0
0
4
6
2

B
R

B
R

5
9

1
,4

2
6

1
,5

3
6

1
,5

6
1

1
,5

8
0

1
,5

7
3

1
,4

9
6

1
,4

9
3

1
,4

8
1

1
,4

9
3

0
.0

6
4

0
.0

6
1

0
.0

9
0

0
.0

9
3

0
.0

8
0

0
.0

8
4

0
.0

8
4

0
.0

8
3

0
.0

8
0

0
.0

6
1

0
.0

8
0

1
,4

2
6

1
1
4

1
0
0
%

1
0
0
%

1
1
4

0
M

in
im

u
m

 p
e
r 

c
a
p
it
a
 l
o
w

. 
 U

s
in

g
 a

v
e
ra

g
e
.

C
it
y
 o

f 
T

e
m

p
le

B
e
ll

1
0
4
7
0
.0

0
2

1
0
4
7
0
2

B
R

B
R

5
9

2
,6

1
7

5
4
,5

1
4

4
6
,1

0
9

4
3
,7

8
7

4
6
,4

1
3

4
7
,2

5
1

4
9
,0

7
9

4
9
,4

8
9

5
0
,0

9
7

5
1
,0

0
5

0
.1

2
5

1
0
5
,5

1
9

8
,6

9
2

0
%

0
%

0
8
,6

9
2

T
e
m

p
le

 w
a
te

r 
ri
g
h
t 
s
ta

te
s
 t
h
a
t 
a
ll 

re
tu

rn
s
 m

u
s
t 
g
o
 t
o
 

T
e
m

p
le

 p
la

n
t.
  
A

s
s
u
m

in
g
 5

5
%

 o
f 
1
5
,8

0
4
 t
o
 T

e
m

p
le

, 

w
it
h
 r

e
s
t 
to

 T
B

R
S

S

C
it
y
 o

f 
R

o
s
e
b
u
d

F
a
lls

1
0
7
3
1
.0

0
1

C
O

N
1
1
7

B
R

B
R

5
9

1
,4

9
3

1
,6

3
8

1
,6

6
0

1
,6

5
2

1
,6

3
7

1
,6

0
0

1
,5

8
4

1
,5

8
9

1
,5

4
5

0
.0

7
7

0
.1

0
0

0
.0

9
6

0
.0

7
4

0
.0

5
6

0
.0

7
7

0
.1

3
0

0
.1

4
8

0
.0

9
5

0
.0

5
6

0
.0

5
6

1
,4

9
3

8
4

0
%

0
%

0
8
4

C
it
y
 o

f 
T

ro
y

B
e
ll

1
1
2
6
3
.0

0
1

C
O

N
1
0
9

B
R

B
R

5
9

1
5
8

1
,3

7
8

0
.1

1
5

1
,3

9
5

1
,3

5
3

1
,4

6
7

1
,5

4
0

1
,5

7
4

1
,6

7
0

1
,6

9
7

1
,5

4
0

0
.1

3
7

0
.1

5
5

0
.2

0
0

0
.1

1
3

0
.0

7
8

0
.0

7
1

0
.0

7
8

0
.0

9
0

0
.1

1
5

0
.0

7
1

0
.0

7
1

1
,3

7
8

9
7

1
4
%

1
8
%

1
7

8
0

K
e
e
p
 g

ro
u
n
d
w

a
te

r 
a
t 
c
u
rr

e
n
t 
le

v
e
ls

C
it
y
 o

f 
L
e
x
in

g
to

n
L
e
e

1
0
0
1
6
.0

0
1

M
Y

D
B

6
0

M
Y

D
B

6
0

1
,1

7
8

9
5
3

9
4
8

9
8
4

9
9
1

1
,0

1
1

1
,0

2
5

1
,0

6
7

1
,0

7
9

0
.0

6
5

0
.0

7
6

0
.1

5
7

0
.1

3
4

0
.1

1
8

0
.1

3
0

0
.0

8
2

0
.1

0
0

0
.1

0
8

0
.0

6
5

0
.0

6
5

2
,0

8
4

1
3
6

1
0
0

%
1
0
0
%

1
3
6

0

A
lu

m
in

u
m

 C
o
rp

. 
o
f 
A

m
e
ri
c
a

L
e
e

3
9
5
.0

0
5

0
0
3
9
5
6

E
Y

D
B

6
1

0
%

C
it
y
 o

f 
R

o
c
k
d
a
le

M
ila

m
1
0
6
5
8
.0

0
1

C
O

N
2
2
4

E
Y

D
B

6
1

5
,4

3
9

5
,2

3
5

5
,3

1
4

5
,3

9
6

5
,5

0
3

5
,4

5
7

5
,3

5
3

5
,5

9
4

5
,6

3
7

0
.0

5
7

0
.0

8
0

0
.0

7
2

0
.0

9
0

0
.1

0
2

0
.1

0
9

0
.0

9
6

0
.1

0
4

0
.0

8
9

0
.0

5
7

0
.0

5
7

5
,9

6
6

3
4
2

1
0
0
%

1
0
0
%

3
4
2

0

C
it
y
 o

f 
G

id
d
in

g
s

L
e
e

1
0
4
5
6
.0

0
1

C
O

N
1
2
5

Y
C

S
O

6
2

5
,1

0
5

4
,0

9
3

4
,1

1
7

4
,1

8
6

4
,2

2
3

4
,2

9
8

4
,3

5
5

4
,5

2
3

4
,6

3
6

0
.0

5
7

0
.0

7
2

0
.0

7
2

0
.0

6
5

0
.0

6
5

0
.0

7
1

0
.0

6
3

0
.0

7
0

0
.0

6
7

0
.0

5
7

0
.0

5
7

9
,1

8
0

5
2
6

1
0
0
%

1
0
0
%

5
2
6

0

C
it
y
 o

f 
C

a
ld

w
e
ll

B
u
rl
e
s
o
n

1
0
8
1
3
.0

0
1

D
C

L
Y

6
3

D
C

L
Y

6
3

3
,4

4
9

3
,1

8
1

3
,2

7
3

3
,3

6
1

3
,5

2
7

3
,6

3
4

3
,8

1
2

3
,7

8
8

3
,8

0
9

0
.1

6
1

0
.1

7
4

0
.1

7
2

0
.1

6
9

0
.1

4
0

0
.1

4
5

0
.1

3
8

0
.1

4
4

0
.1

5
5

0
.1

3
8

0
.1

3
8

4
,2

6
6

5
8
9

1
0
0
%

1
0
0
%

5
8
9

0

T
x
 D

e
p
t 
M

H
M

R
L
im

e
s
to

n
e

1
0
7
1
7
.0

0
1

5
2
8
8
0
1

N
A

G
R

6
4

2
1
2

7
0
%

7
0
%

1
4
9

6
3

N
o
 i
n
fo

rm
a
ti
o
n
. 
 K

e
e
p
 a

t 
c
u
rr

e
n
t 
le

v
e
ls

C
it
y
 o

f 
T

e
a
g
u
e

F
re

e
s
to

n
e

1
0
3
0
0
.0

0
1

C
O

N
2
5
0

B
G

F
R

6
5

4
,5

5
7

3
,2

6
8

3
,3

5
5

3
,4

1
0

3
,4

5
7

3
,4

2
6

3
,4

8
0

3
,6

7
8

3
,6

8
0

0
.0

4
8

0
.0

5
3

0
.0

3
2

0
.0

2
3

0
.0

1
9

0
.0

1
7

0
.0

1
4

0
.0

2
1

0
.0

2
8

0
.0

1
4

0
.0

2
8

8
,4

2
4

2
3
9

1
0
0
%

1
0
0
%

2
3
9

0

G
o
u
n
d
w

a
te

r 
a
n
d
 i
m

p
o
rt

s
. 
 K

e
e
p
 a

s
s
u
m

in
g
 a

s
 

g
ro

u
n
d
w

a
te

r.
  
M

in
im

u
m

 p
e
r 

c
a
p
it
a
 l
o
w

. 
 U

s
in

g
 

a
v
e
ra

g
e
.

C
it
y
 o

f 
M

e
x
ia

L
im

e
s
to

n
e

1
0
2
2
2
.0

0
1

C
O

N
1
3
1

N
A

E
A

6
6

6
,5

6
3

6
,9

3
3

7
,1

6
1

7
,0

7
1

7
,0

5
6

6
,9

1
6

6
,9

1
6

6
,8

3
5

6
,8

9
7

0
.1

1
6

0
.1

4
1

0
.1

1
9

0
.1

0
3

0
.0

7
3

0
.0

9
0

0
.0

8
5

0
.1

1
5

0
.1

0
5

0
.0

7
3

0
.0

7
3

8
,8

0
0

6
4
5

8
9
%

9
1
%

5
8
7

5
8

K
e
e
p
 s

u
rf

a
c
e
 w

a
te

r 
a
t 
c
u
rr

e
n
t 
le

v
e
ls

C
it
y
 o

f 
G

ro
e
s
b
e
c
k

L
im

e
s
to

n
e

1
0
1
8
2
.0

0
1

W
1
2
5
3
1

N
A

E
A

6
6

4
,2

9
1

3
,1

8
5

3
,3

1
8

3
,5

4
5

3
,5

0
0

3
,4

5
4

3
,5

1
5

3
,6

1
4

3
,7

4
7

0
.0

6
5

0
.0

6
3

0
.0

6
8

0
.1

1
3

0
.1

1
7

0
.0

8
6

0
.1

0
7

0
.1

2
9

0
.0

9
3

0
.0

6
3

0
.0

6
3

9
,0

6
8

5
6
9

0
%

0
%

0
5
6
9

C
it
y
 o

f 
C

o
lle

g
e
 S

ta
ti
o
n

B
ra

z
o
s

1
0
0
2
4
.0

0
6

1
0
0
2
4
1

B
R

H
E

6
8

6
,1

4
8

6
7
,8

9
0

0
.0

9
1

5
2
,4

5
6

5
4
,8

9
4

5
6
,6

7
1

6
0
,0

1
2

5
8
,9

8
2

6
1
,8

1
4

6
2
,6

4
4

6
3
,6

2
8

0
.1

2
2

0
.1

2
1

0
.1

2
2

0
.1

1
6

0
.1

0
6

0
.0

9
8

0
.0

9
2

0
.1

0
1

0
.1

1
0

0
.0

9
2

0
.0

9
2

1
3
1
,9

8
1

1
2
,1

8
6

1
0
0
%

1
0
0
%

1
2
,1

8
6

0

C
it
y
 o

f 
N

a
v
a
s
o
ta

G
ri
m

e
s

1
0
2
3
1
.0

0
1

1
0
2
3
1
1

B
R

H
E

6
8

6
,7

8
9

6
,2

9
6

6
,4

4
4

6
,5

7
3

6
,6

5
9

6
,8

1
3

6
,8

5
9

6
,9

7
3

7
,0

1
0

0
.1

3
5

0
.1

7
6

0
.1

5
8

0
.1

3
5

0
.1

1
2

0
.1

3
2

0
.1

1
1

0
.1

3
3

0
.1

3
6

0
.1

1
1

0
.1

1
1

8
,2

6
2

9
1
7

1
0
0
%

1
0
0
%

9
1
7

0

C
it
y
 o

f 
B

re
n
h
a
m

W
a
s
h
in

g
to

n
1
0
3
8
8
.0

0
1

1
0
3
8
8
1

B
R

H
E

6
8

1
3
,5

0
7

1
1
,9

5
2

1
2
,4

4
5

1
2
,6

1
6

1
2
,9

5
0

1
2
,9

6
6

1
3
,5

6
0

1
3
,5

6
4

1
3
,7

2
6

0
.1

4
1

0
.1

4
7

0
.1

6
4

0
.1

4
5

0
.1

4
4

0
.1

4
0

0
.1

3
7

0
.1

4
4

0
.1

4
5

0
.1

3
7

0
.1

3
7

1
6
,8

4
4

2
,3

0
0

0
%

0
%

0
2
,3

0
0

C
it
y
 o

f 
B

ry
a
n

B
ra

z
o
s

1
0
4
2
6
.0

0
1

1
0
4
2
6
1

B
R

H
E

6
8

5
,2

0
2

6
5
,6

6
0

0
.0

7
9

5
5
,0

0
2

5
6
,8

2
2

5
7
,1

5
1

5
9
,4

7
3

6
1
,2

1
0

6
0
,6

3
7

6
1
,7

1
5

6
2
,3

3
8

0
.1

3
5

0
.1

3
8

0
.1

3
4

0
.1

3
2

0
.1

2
6

0
.1

2
6

0
.1

2
1

0
.1

2
4

0
.1

3
0

0
.1

2
1

0
.1

2
1

1
0
9
,8

8
1

8
,3

5
4

1
0
0
%

1
0
0
%

8
,3

5
4

0

C
it
y
 o

f 
B

ry
a
n

B
ra

z
o
s

1
0
4
2
6
.0

0
2

1
0
4
2
6
2

B
R

H
E

6
8

4
,1

7
7

1
0
0
%

1
0
0
%

4
,1

7
7

0

T
e
x
a
s
 A

&
M

 U
n
iv

e
rs

it
y

B
ra

z
o
s

1
0
9
6
8
.0

0
3

1
0
9
6
8
1

B
R

H
E

6
8

1
,9

4
6

1
0
0
%

1
0
0
%

1
,9

4
6

0
S

e
t 
s
a
m

e
 a

s
 c

u
rr

e
n
t

C
it
y
 o

f 
S

o
m

e
rv

ill
e

B
u
rl
e
s
o
n

1
0
3
7
1
.0

0
1

5
1
6
4
5
1

B
R

H
E

6
8

1
,7

0
4

1
,5

4
2

1
,5

5
6

1
,5

5
5

1
,5

9
2

1
,6

1
1

1
,6

4
1

1
,6

5
3

1
,6

5
7

0
.1

0
9

0
.1

1
4

0
.1

5
6

0
.1

6
3

0
.1

7
1

0
.1

3
3

0
.1

1
6

0
.1

8
0

0
.1

4
3

0
.1

0
9

0
.1

0
9

2
,1

9
7

2
3
9

1
0
0
%

1
0
0
%

2
3
9

0

C
it
y
 o

f 
B

ry
a
n

B
ra

z
o
s

1
0
4
2
6
.0

0
3

5
2
6
8
5
1

B
R

H
E

6
8

7
8
3

1
0
0
%

1
0
0
%

7
8
3

0

T
e
x
a
s
 A

&
M

 U
n
iv

e
rs

it
y

B
ra

z
o
s

2
5
8
5
.0

0
1

0
2
5
8
5
1

B
R

H
E

6
8

1
,5

6
7

1
,1

7
6

1
0
0
%

1
0
0
%

1
,1

7
6

0
S

e
t 
s
a
m

e
 a

s
 c

u
rr

e
n
t

T
e
x
a
s
 D

e
p
t 
O

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e

G
ri
m

e
s

1
3
7
4
3
.0

0
1

C
O

N
1
4
8

B
R

H
E

6
8

2
1
2

1
0
0
%

1
0
0
%

2
1
2

0
S

e
t 
s
a
m

e
 a

s
 c

u
rr

e
n
t

T
e
x
a
s
 D

e
p
t 
O

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e

G
ri
m

e
s

1
2
4
5
8
.0

0
2

C
O

N
1
4
9

B
R

H
E

6
8

6
2

1
0
0
%

1
0
0
%

6
2

0
S

e
t 
s
a
m

e
 a

s
 c

u
rr

e
n
t

C
it
y
 o

f 
B

e
llv

ill
e

A
u
s
ti
n

1
0
3
8
5
.0

0
2

1
0
3
8
5
1

M
C

B
L
6
9

3
,7

9
4

3
,3

7
8

3
,4

2
7

3
,4

4
9

3
,4

8
4

3
,6

5
9

3
,7

2
6

3
,7

9
9

3
,7

3
4

0
.1

3
5

0
.1

4
3

0
.1

6
2

0
.1

4
9

0
.1

4
5

0
.1

4
1

0
.1

2
5

0
.1

2
9

0
.1

4
1

0
.1

2
5

0
.1

2
5

5
,1

6
4

6
4
6

1
0
0
%

1
0
0
%

6
4
6

0

C
it
y
 o

f 
R

ic
h
m

o
n
d

F
o
rt

 B
e
n
d

1
0
2
5
8
.0

0
1

1
0
2
5
8
1

B
R

R
I7

0
6
5
7

1
1
,0

8
1

0
.0

5
9

9
,8

0
1

1
0
,4

4
9

1
0
,8

4
6

1
0
,9

8
4

1
1
,7

9
0

1
1
,8

0
9

1
2
,7

4
7

1
3
,8

4
1

0
.2

2
5

0
.2

0
8

0
.2

0
1

0
.2

0
2

0
.1

8
8

0
.2

0
9

0
.2

3
1

0
.1

5
5

0
.2

0
2

0
.1

5
5

0
.1

5
5

2
0
,1

1
0

7
7
7

1
0
0
%

4
6
%

3
5
4

4
2
3

A
s
s
u
m

e
 4

6
%

 g
ro

u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 H

)

C
it
y
 o

f 
S

e
a
l y

A
u
s
ti
n

1
0
2
7
6
.0

0
1

1
0
2
7
6
1

B
R

R
I7

0
5
,2

4
8

4
,5

4
1

4
,6

2
3

4
,6

9
7

4
,7

9
5

5
,0

8
5

5
,2

1
9

5
,4

1
9

5
,5

5
8

0
.0

9
9

0
.1

2
8

0
.1

3
0

0
.1

2
6

0
.1

0
9

0
.1

3
1

0
.1

1
2

0
.1

2
2

0
.1

2
0

0
.0

9
9

0
.0

9
9

7
,5

7
4

7
5
1

1
0
0
%

1
0
0
%

7
5
1

0

C
it
y
 o

f 
R

o
s
e
n
b
e
rg

F
o
rt

 B
e
n
d

1
0
6
0
7
.0

0
3

1
0
6
0
7
3

B
R

R
I7

0
1
,3

6
2

2
4
,0

4
3

0
.1

1
7

2
0
,1

8
3

2
1
,5

7
7

2
2
,3

4
5

2
3
,2

7
5

2
4
,2

1
0

2
5
,8

5
7

2
6
,6

5
4

2
8
,5

8
9

0
.1

3
5

0
.1

4
8

0
.1

3
3

0
.1

2
8

0
.1

2
5

0
.1

2
1

0
.1

0
9

0
.1

3
3

0
.1

2
9

0
.1

0
9

0
.1

0
9

5
7
,5

8
7

2
,5

1
0

1
0
0
%

5
0
%

1
,2

5
0

1
,2

6
0

A
s
s
u
m

e
 5

0
%

 g
ro

u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 H

)

P
ra

ir
e
 V

ie
w

 A
&

M
 U

n
iv

e
rs

ti
y

W
a
lle

r
1
1
2
7
5
.0

0
2

1
1
2
7
5
1

B
R

R
I7

0
5
7
5

1
0
0
%

1
0
0
%

5
7
5

0
S

e
t 
s
a
m

e
 a

s
 c

u
rr

e
n
t

B
ro

o
k
s
h
ir
e
 M

W
D

W
a
lle

r
1
0
0
0
1
.0

0
1

5
1
6
6
0
4

B
R

R
I7

0
3
,4

5
0

2
,9

2
2

3
,1

4
0

3
,1

5
8

3
,3

0
5

3
,3

7
7

3
,5

1
1

3
,5

1
0

3
,8

1
1

0
.1

2
7

0
.1

4
2

0
.1

4
1

0
.1

4
2

0
.1

3
9

0
.1

3
9

0
.1

2
6

0
.1

4
2

0
.1

3
7

0
.1

2
6

0
.1

2
6

7
,6

4
2

9
6
2

1
0
0
%

5
2
%

5
0
2

4
6
0

A
s
s
u
m

e
 5

2
%

 g
ro

u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 H

)

F
ri
to

-L
a
y
 I
n
c
.

F
o
rt

 B
e
n
d

2
4
4
3
.0

0
1

0
2
4
4
3
1

B
R

R
I7

0
3
7
6

1
2
1

1
0
0
%

1
0
0
%

1
2
1

0
S

e
t 
s
a
m

e
 a

s
 c

u
rr

e
n
t

F
o
rt

 B
e
n
d
 C

o
. 
M

U
D

 0
8
1

F
o
rt

 B
e
n
d

1
3
0
5
1
.0

0
2

B
R

R
I7

0
B

R
R

I7
0

1
1
2

0
.1

7
,0

1
9

7
0
2

1
0
0
%

1
0
0
%

7
0
2

0
A

s
s
u
m

e
 s

ta
y
in

g
 a

ll 
g
ro

u
n
d
w

a
te

r

C
it
y
 o

f 
H

e
m

p
s
te

a
d

W
a
lle

r
1
0
9
4
8
.0

0
1

C
O

N
1
5
0

B
R

R
I7

0
4
,6

9
1

3
,5

5
1

3
,5

1
4

3
,6

5
7

3
,7

6
3

3
,8

2
8

3
,9

0
9

4
,0

0
7

4
,1

1
2

0
.0

9
7

0
.1

5
0

0
.1

6
4

0
.1

3
8

0
.1

2
8

0
.1

2
4

0
.1

2
1

0
.1

2
6

0
.1

3
1

0
.0

9
7

0
.0

9
7

1
3
,7

0
3

1
,3

3
5

1
0
0
%

7
8
%

1
,0

4
0

2
9
5

A
s
s
u
m

e
 7

8
%

 g
ro

u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 H

)

C
it
y
 o

f 
W

a
lli

s
A

u
s
ti
n

1
0
7
6
5
.0

0
1

C
O

N
1
5
3

B
R

R
I7

0
1
,1

7
2

1
,0

0
1

1
,0

3
6

1
,0

7
0

1
,0

9
8

1
,1

1
1

1
,1

2
8

1
,2

8
6

1
,3

0
0

0
.1

1
0

0
.1

6
1

0
.1

5
9

0
.1

3
8

0
.1

0
0

0
.1

0
9

0
.1

5
1

0
.1

0
8

0
.1

3
0

0
.1

0
0

0
.1

0
0

1
,7

3
5

1
7
3

1
0
0
%

1
0
0
%

1
7
3

0

C
it
y
 o

f 
R

o
s
e
n
b
e
rg

F
o
rt

 B
e
n
d

1
0
6
0
7
.0

0
2

1
0
6
0
7
2

B
G

N
E

7
1

1
,4

5
3

3
,7

6
4

1
0
0
%

5
0
%

1
,8

7
5

1
,8

8
9

A
s
s
u
m

e
 5

0
%

 g
ro

u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 H

)

C
it
y
 o

f 
R

ic
h
m

o
n
d

F
o
rt

 B
e
n
d

1
0
2
5
8
.0

0
3

1
0
2
5
8
2

B
R

R
O

7
2

2
,3

3
2

1
0
0
%

4
6
%

1
,0

6
3

1
,2

6
9

A
s
s
u
m

e
 4

6
%

 g
ro

u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 H

)

B
R

A
 S

L
R

S
S

F
o
rt

 B
e
n
d

1
1
3
1
7
.0

0
1

1
1
3
1
7
1

B
R

R
O

7
2

4
,3

1
1

4
,0

3
7

1
0
0
%

3
8
%

1
,5

4
7

2
,4

9
0

A
s
s
u
m

e
 3

8
%

 g
ro

u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 H

)

P
e
c
a
n
 G

ro
v
e
 M

U
D

F
o
rt

 B
e
n
d

1
1
6
5
5
.0

0
1

1
1
6
5
5
1

B
R

R
O

7
2

1
,2

2
1

0
.1

1
5
,0

9
9

1
,5

1
0

1
0
0
%

4
6
%

6
9
5

8
1
5

A
s
s
u
m

e
 s

a
m

e
 a

m
o
u
n
t 
o
f 
s
u
rf

a
c
e
 w

a
te

r 
a
s
 R

ic
h
m

o
n
d

C
it
y
 o

f 
S

u
g
a
r 

L
a
n
d

F
o
rt

 B
e
n
d

1
2
8
3
3
.0

0
2

1
2
8
3
3
1

B
R

R
O

7
2

4
,9

8
1

6
3
,3

2
8

0
.1

4
7

2
4
,5

2
9

2
7
,0

2
0

3
6
,7

0
8

3
8
,9

2
5

4
1
,5

8
9

4
3
,1

8
2

5
2
,9

6
7

7
9
,4

3
3

0
.2

9
3

0
.2

8
4

0
.2

1
3

0
.1

8
9

0
.1

6
6

0
.1

6
4

0
.1

5
2

0
.1

0
7

0
.1

9
6

0
.1

0
7

0
.1

0
7

7
2
,5

0
0

3
,7

2
3

1
0
0
%

3
8
%

1
,4

2
6

2
,2

9
7

A
s
s
u
m

e
 3

8
%

 g
ro

u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 H

)

T
e
x
a
s
 D

e
p
t.
 o

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e
 -

 

C
e
n
tr

a
l

F
o
rt

 B
e
n
d

1
0
9
8
6
.0

0
1

1
2
8
3
3
2

B
R

R
O

7
2

2
8
7

2
3
0

1
0
0
%

1
0
0
%

2
3
0

0
S

e
t 
s
a
m

e
 a

s
 c

u
rr

e
n
t

T
e
x
a
s
 D

e
p
t.
 o

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e
 -

 

J
e
s
te

r 
II
I

F
o
rt

 B
e
n
d

1
1
4
7
5
.0

0
3

1
2
8
3
3
2

B
R

R
O

7
2

1
7
0

1
0
0
%

1
0
0
%

1
7
0

0
S

e
t 
s
a
m

e
 a

s
 c

u
rr

e
n
t

C
it
y
 o

f 
S

u
g
a
r 

L
a
n
d

F
o
rt

 B
e
n
d

1
2
8
3
3
.0

0
3

1
2
8
3
3
2

B
R

R
O

7
2

0
%

P
la

n
ta

ti
o
n
 M

U
D

F
o
rt

 B
e
n
d

1
1
9
7
1
.0

0
1

1
3
3
5
5
1

B
R

R
O

7
2

3
1
0

0
.1

4
,1

3
0

4
1
3

1
0
0
%

4
0
%

1
6
5

2
4
8

A
s
s
u
m

e
 s

a
m

e
 a

s
 S

u
g
a
r 

L
a
n
d
 (

4
0
%

 g
ro

u
n
d
w

a
te

r)

F
o
rt

 B
e
n
d
 M

U
D

 1
0
6

F
o
rt

 B
e
n
d

1
3
3
5
5
.0

0
1

1
3
3
5
5
1

B
R

R
O

7
2

5
6
0

0
.1

7
3
,2

8
5

5
5
8

1
0
0
%

4
0
%

2
2
3

3
3
5

A
s
s
u
m

e
 s

a
m

e
 a

s
 S

u
g
a
r 

L
a
n
d
 (

4
0
%

 g
ro

u
n
d
w

a
te

r)

F
o
rt

 B
e
n
d
 M

U
D

 1
1
2

F
o
rt

 B
e
n
d

1
3
6
2
8
.0

0
1

1
3
6
2
8
1

B
R

R
O

7
2

8
4
4

1
0
0
%

1
0
0
%

8
4
4

0
N

o
 i
n
fo

rm
a
ti
o
n
. 
 S

e
t 
s
a
m

e
 a

s
 c

u
rr

e
n
t

T
e
x
a
s
 D

e
p
t.
 o

f 
C

ri
m

in
a
l 
J
u
s
ti
c
e
 -

 

J
e
s
te

r 
I

F
o
rt

 B
e
n
d

1
1
4
7
5
.0

0
1

5
1
7
0
3
3

B
R

R
O

7
2

2
2
1

2
2
1

1
0
0
%

1
0
0
%

2
2
1

0
S

e
t 
s
a
m

e
 a

s
 c

u
rr

e
n
t

C
it
y
 o

f 
L
a
k
e
 J

a
c
k
s
o
n

B
ra

z
o
ri
a

1
0
0
4
7
.0

0
1

1
0
0
4
7
1

B
R

G
M

7
3

2
6
,3

8
6

2
2
,7

7
6

2
3
,4

1
2

2
3
,8

1
4

2
4
,3

5
5

2
4
,3

0
8

2
4
,6

4
2

2
5
,3

3
0

2
5
,9

4
8

0
.0

9
5

0
.1

1
2

0
.1

2
5

0
.1

1
9

0
.1

1
5

0
.1

2
0

0
.1

1
4

0
.1

3
1

0
.1

1
6

0
.0

9
5

0
.0

9
5

4
4
,2

0
5

4
,1

9
4

1
7
%

3
5
%

1
,4

6
8

2
,7

2
6

A
s
s
u
m

e
 3

5
%

 g
ro

u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 H

)

C
it
y
 o

f 
W

e
s
t 
C

o
lu

m
b
ia

B
ra

z
o
ri
a

1
0
3
1
2
.0

0
1

1
0
3
1
2
1

B
R

G
M

7
3

4
,2

5
5

4
,3

7
2

4
,5

6
4

4
,7

1
3

4
,8

7
2

4
,9

1
3

4
,9

9
9

5
,1

4
2

5
,2

1
4

0
.2

2
4

0
.4

3
4

0
.5

5
8

0
.3

4
1

0
.3

0
7

0
.3

1
1

0
.2

2
2

0
.3

6
2

0
.3

4
5

0
.2

2
2

0
.2

2
2

3
,6

7
8

8
1
8

1
0
0
%

1
0
0
%

8
1
8

0

C
it
y
 o

f 
F

re
e
p
o
rt

B
ra

z
o
ri
a

1
0
8
8
2
.0

0
1

1
0
8
8
2
1

B
R

G
M

7
3

1
2
,7

0
8

1
1
,3

8
9

1
1
,8

9
9

1
2
,2

7
0

1
2
,6

4
6

1
2
,7

9
3

1
3
,0

4
1

1
3
,4

2
8

1
3
,6

3
2

0
.1

3
6

0
.1

6
9

0
.1

5
7

0
.1

6
3

0
.1

4
1

0
.1

4
1

0
.1

1
3

0
.1

1
8

0
.1

4
2

0
.1

1
3

0
.1

1
3

3
1
,0

5
9

3
,5

2
0

0
%

0
%

0
3
,5

2
0

B
R

A
 C

R
W

T
F

B
ra

z
o
ri
a

1
0
0
4
4
.0

0
1

1
0
0
4
4
1

S
J
G

M
C

4
2
,3

7
6

1
0
,4

2
4

0
.1

7
7

8
,9

1
0

9
,1

1
6

9
,7

7
6

9
,7

4
3

9
,6

7
2

9
,6

7
2

1
0
,1

6
0

1
0
,1

9
0

0
.1

5
8

0
.2

5
7

0
.2

6
1

0
.2

6
3

0
.2

1
8

0
.2

2
1

0
.1

4
4

0
.2

3
8

0
.2

2
0

0
.1

4
4

0
.1

4
4

1
5
,1

4
1

2
,8

0
5

2
%

2
5
%

6
9
1

2
,1

1
4

A
s
s
u
m

e
 2

5
%

 g
ro

u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 H

)

3
,0

1
2

2
,7

3
2

2
,7

9
5

2
,8

2
2

2
,8

4
7

2
,8

9
9

2
,8

4
2

2
,9

3
8

2
,9

4
8

0
.1

4
4

4
,3

9
2

C
it
y
 o

f 
A

n
g
le

to
n

B
ra

z
o
ri
a

1
0
5
4
8
.0

0
1

1
0
5
4
8
1

S
J
G

M
C

4
1
8
,1

3
0

1
7
,1

4
0

1
7
,8

2
5

1
8
,3

2
8

1
8
,7

6
3

1
8
,9

2
5

1
9
,2

8
1

1
9
,9

0
2

2
1
,6

7
1

0
.1

5
4

0
.1

5
0

0
.1

4
4

0
.1

3
7

0
.1

2
6

0
.1

3
3

0
.1

5
6

0
.1

1
3

0
.1

3
9

0
.1

1
3

0
.1

1
3

2
3
,0

1
0

2
,5

9
6

2
%

2
2
%

5
6
4

2
,0

3
2

A
s
s
u
m

e
 2

2
%

 g
ro

u
n
d
w

a
te

r 
(s

e
e
 R

e
g
io

n
 H

)

F
o
rt

 B
e
n
d
 M

U
D

 0
2
5

F
o
rt

 B
e
n
d

1
2
0
0
3
.0

0
1

5
1
7
0
3
4

S
J
G

M
C

4
0
.1

4
5
,0

3
2

4
,5

0
3

1
0
0
%

4
0
%

1
,8

0
1

2
,7

0
2

A
s
s
u
m

e
 s

a
m

e
 a

s
 S

u
g
a
r 

L
a
n
d
 (

4
0
%

 g
ro

u
n
d
w

a
te

r)

F
o
rt

 B
e
n
d
 M

U
D

 0
4
1

F
o
rt

 B
e
n
d

1
2
4
7
5
.0

0
1

5
1
7
0
3
4

S
J
G

M
C

4
2
3
7

0
.1

2
5
,7

0
1

2
,5

7
0

1
0
0
%

4
0
%

1
,0

2
8

1
,5

4
2

A
s
s
u
m

e
 s

a
m

e
 a

s
 S

u
g
a
r 

L
a
n
d
 (

4
0
%

 g
ro

u
n
d
w

a
te

r)

T
o
ta
ls

2
7
7
,4
9
7

6
2
,2
0
9

2
1
0
,4
3
2

C
o

m
m

e
n

ts

C
u

rr
e
n

t 
%

 

G
ro

u
n

d
w

a
te

r

A
s
s
u

m
e
d

2
0
6
0
 %

 

G
ro

u
n

d
w

a
te

r

2
0
6
0

G
ro

u
n

d
w

a
te

r 
C

I

2
0
6
0

S
u

rf
a
c
e
 C

I

M
in

im
u

m

9
0
-9

7

A
s
s
u

m
e
d

P
e
r

C
a
p

it
a

2
0
6
0

P
o

p
u

la
ti

o

n

2
0
6
0

E
s
ti

m
a
te

d

R
F

2
0
0
0

A
n

n
u

a
l

P
e
r

C
a
p

it
a
 R

F
 

(A
F

/p
e
rs

o

n
)

T
W

D
B

 P
o

p
u

la
ti

o
n

 D
a
ta

A
n

n
u

a
l 
P

e
r 

C
a
p

it
a
 R

e
tu

rn
 (

A
F

/P
e
rs

o
n

)

A
v
e
ra

g
e

9
0
-9

7
N

a
m

e
C

o
u

n
ty

P
e
rm

it

N
u

m
b

e
r

R
e
tu

rn

C
o

n
tr

o
l

P
o

in
t

P
ri

m
a
ry

C
o

n
tr

o
l

P
o

in
t

2
0
0
0
 R

F

2
0
0
0

P
o

p
u

la
ti

o

n

B
R
A
-C
A
-0
0
0
1
5
4



C
P

J
a

n

R
e

tu
rn

F
e

b

R
e

tu
rn

M
a

r

R
e

tu
rn

A
p

r

R
e

tu
rn

M
a

y

R
e

tu
rn

J
u

n

R
e

tu
rn

J
ly

 R
e

tu
rn

A
u

g

R
e

tu
rn

S
e

p

R
e

tu
rn

O
c
t

R
e

tu
rn

N
o

v

R
e

tu
rn

D
e

c

R
e

tu
rn

T
o

ta
l

N
a

m
e

1
0

3
3

4
1

1
,1

9
7

1
,1

4
7

1
,0

2
5

9
3

3
1

,0
6

3
1

,0
2

5
9

3
2

8
9

1
1

,0
7

1
1

,0
6

7
1

,2
1

2
1

,1
7

6
1

2
,7

3
9

C
it
y
 o

f 
A

b
ile

n
e

1
0

0
4

0
1

4
1

4
3

4
9

4
1

4
9

4
8

4
0

3
8

3
7

3
7

3
8

3
7

4
9

8
C

it
y
 o

f 
B

re
c
k
e

n
ri
d

g
e

1
0

4
8

7
1

9
5

9
0

9
5

9
0

1
0

6
9

0
8

7
7

7
8

9
8

3
9

4
9

2
1

,0
8

8
C

it
y
 o

f 
G

ra
h

a
m

0
2

7
8

9
1

1
1

2
2

4
5

6
3

2
2

1
1

3
0

D
o

u
b

le
 D

ia
m

o
n

d

4
0

1
4

0
1

2
2

2
0

2
0

1
6

1
8

1
6

1
4

1
5

1
6

2
0

1
7

1
9

2
1

3
C

it
y
 o

f 
R

a
n

g
e

r

1
0

5
8

5
1

3
2

3
6

3
9

3
5

4
1

3
6

3
3

3
6

3
0

3
0

3
1

3
4

4
1

3
C

it
y
 o

f 
M

in
e

ra
l 
W

e
lls

1
0

5
8

5
2

5
5

6
2

6
8

6
1

7
1

6
3

5
7

6
3

5
1

5
2

5
3

5
7

7
1

3
C

it
y
 o

f 
M

in
e

ra
l 
W

e
lls

1
0

1
7

8
2

4
1

5
3

6
0

4
9

5
3

4
8

5
8

6
2

6
0

6
2

5
3

5
1

6
5

0
C

it
y
 o

f 
G

ra
n

b
u

ry

5
1

5
6

5
1

3
5

2
8

2
5

3
0

3
3

3
6

4
1

4
1

3
7

4
1

3
5

3
7

4
1

9
B

R
A

 S
W

A
T

S

5
1

5
6

5
1

0
0

1
3

1
3

4
2

1
0

0
0

1
5

A
c
to

n
 M

U
D

4
0

7
6

0
1

0
0

1
3

1
1

2
1

1
1

0
0

1
1

A
c
to

n
 M

U
D

1
0

0
0

6
1

2
5

2
7

2
8

3
1

3
5

3
4

3
6

3
9

3
5

3
2

2
6

2
6

3
7

4
C

it
y
 o

f 
C

le
b

u
rn

e

4
1

0
5

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
G

o
d

le
y

4
0

9
6

3
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
G

le
n

 R
o

s
e

5
1

5
7

3
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
W

h
it
n

e
y

1
0

6
3

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
It

a
s
c
a

1
0

6
3

0
1

8
0

7
2

7
4

7
8

9
3

9
4

9
6

9
5

9
1

8
6

7
3

8
0

1
,0

1
2

C
it
y
 o

f 
H

ill
s
b

o
ro

1
0

2
9

0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
S

te
p

h
e

n
v
ill

e

N
B

H
I3

5
0

0
0

0
0

0
0

0
0

0
0

0
0

C
it
y
 o

f 
H

ic
o

2
2

8
2

0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
M

e
ri
d

ia
n

5
5

5
1

5
1

0
1

6
4

1
2

1
1

1
1

2
1

5
5

4
9

C
it
y
 o

f 
C

lif
to

n

1
0

2
1

9
1

4
9

4
7

5
3

4
9

5
7

4
7

4
2

4
2

4
1

4
3

4
3

4
9

5
6

2
C

it
y
 o

f 
M

c
G

re
g

o
r

W
1

2
2

5
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
V

a
lle

y
 M

ill
s

1
0

1
1

0
2

2
4

2
9

3
6

3
4

1
1

8
1

2
3

8
9

1
0

2
8

8
2

8
2

3
1

9
7

1
3

C
it
y
 o

f 
M

a
rl
in

1
1

0
7

1
1

1
,6

6
2

1
,6

6
0

1
,7

7
2

1
,7

1
4

1
,7

7
6

1
,8

4
4

1
,8

1
8

1
,8

6
8

1
,8

8
5

1
,8

0
7

1
,7

3
2

1
,6

8
9

2
1

,2
2

7
B

R
A

 W
M

R
S

S

4
3

5
2

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
L

o
re

n
a

C
O

N
0

7
0

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
W

e
s
t

1
0

6
3

7
1

2
7

2
7

2
8

3
1

3
7

4
3

5
4

5
2

4
2

3
4

2
9

2
9

4
3

3
C

it
y
 o

f 
E

a
s
tl
a

n
d

C
O

N
0

5
4

1
2

1
2

1
3

1
2

1
3

1
1

1
0

1
1

1
1

1
1

1
1

1
1

1
3

8
C

it
y
 o

f 
D

e
 L

e
o

n

2
8

4
6

0
2

1
8

2
0

2
0

1
9

2
1

1
7

1
6

1
7

1
7

1
7

1
7

1
9

2
1

8
C

it
y
 o

f 
D

u
b

lin

3
6

3
7

0
1

3
0

3
2

3
3

3
1

3
4

2
9

2
6

2
8

2
8

2
8

2
8

3
0

3
5

7
C

it
y
 o

f 
C

o
m

a
n

c
h

e

C
O

N
0

8
6

2
9

3
1

3
1

3
0

3
2

2
7

2
5

2
7

2
6

2
7

2
6

2
9

3
4

0
C

it
y
 o

f 
H

a
m

ilt
o

n

1
0

0
4

5
5

1
3

0
1

2
7

1
4

6
1

3
9

1
5

6
1

4
0

1
2

8
1

2
6

1
2

3
1

2
2

1
2

0
1

3
5

1
,5

9
2

C
it
y
 o

f 
C

o
p

p
e

ra
s
 C

o
v
e

1
0

1
7

6
1

2
8

2
7

3
0

2
8

3
2

2
7

2
4

2
4

2
4

2
5

2
4

2
7

3
2

0
C

it
y
 o

f 
G

a
te

s
v
ill

e

1
0

1
7

6
1

1
1

7
1

1
3

1
2

7
1

1
8

1
3

6
1

1
2

1
0

2
1

0
1

1
0

0
1

0
4

1
0

3
1

1
9

1
,3

5
2

C
it
y
 o

f 
G

a
te

s
v
ill

e

0
2

2
3

3
6

2
0

2
0

2
2

2
1

2
4

2
1

2
0

1
9

1
9

1
9

1
8

2
2

2
4

5
C

it
y
 o

f 
C

o
p

p
e

ra
s
 C

o
v
e

C
O

N
0

9
0

9
9

1
0

9
1

1
9

8
8

8
8

8
8

1
0

5
C

it
y
 o

f 
M

o
o

d
y

1
0

2
0

5
1

1
7

1
6

1
8

1
7

2
0

1
6

1
5

1
5

1
4

1
5

1
5

1
7

1
9

5
C

it
y
 o

f 
L

a
m

p
a

s
a

s

1
0

0
4

5
1

4
3

4
2

4
8

4
6

5
2

4
6

4
2

4
2

4
1

4
0

4
0

4
5

5
2

7
C

it
y
 o

f 
C

o
p

p
e

ra
s
 C

o
v
e

1
0

1
5

5
1

1
1

1
1

0
7

1
2

1
1

1
3

1
2

9
1

0
7

9
7

9
6

9
5

9
9

9
8

1
1

4
1

,2
8

7
C

it
y
 o

f 
H

a
rk

e
r 

H
e

ig
h

ts

1
0

3
5

1
1

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
1

1
0

3
5

1
2

3
0

0
2

9
2

3
3

6
3

2
0

3
5

9
3

2
2

2
9

5
2

9
0

2
8

4
2

8
0

2
7

7
3

1
3

3
,6

6
8

B
e

ll 
C

o
u

n
ty

 W
C

ID
#

1

1
0

3
5

1
3

7
2

1
7

0
3

8
0

9
7

6
9

8
6

2
7

7
3

7
0

8
6

9
7

6
8

2
6

7
3

6
6

5
7

5
7

8
,8

1
9

B
e

ll 
C

o
u

n
ty

 W
C

ID
#

1

T
a

b
le

 D
-6

a

S
u

rf
a

c
e

 W
a

te
r 

R
e

tu
rn

s
 -

 C
u

rr
e

n
t 

C
o

n
d

it
io

n
s

V
a

lu
e

s
 i
n

 A
c
re

-F
e

e
t

B
R
A
-C
A
-0
0
0
1
5
5



C
P

J
a

n

R
e

tu
rn

F
e

b

R
e

tu
rn

M
a

r

R
e

tu
rn

A
p

r

R
e

tu
rn

M
a

y

R
e

tu
rn

J
u

n

R
e

tu
rn

J
ly

 R
e

tu
rn

A
u

g

R
e

tu
rn

S
e

p

R
e

tu
rn

O
c
t

R
e

tu
rn

N
o

v

R
e

tu
rn

D
e

c

R
e

tu
rn

T
o

ta
l

N
a

m
e

1
1

3
1

8
1

4
8

7
4

7
5

5
4

7
5

2
0

5
8

3
5

2
2

4
7

8
4

7
1

4
6

1
4

5
5

4
4

9
5

1
1

5
,9

5
9

B
R

A
 T

B
R

S
S

L
R

L
R

5
3

3
8

4
4

6
4

3
4

4
3

3
1

4
7

B
e

ll 
C

o
u

n
ty

 W
C

ID
#

2

L
R

L
R

5
3

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
2

W
1

2
4

3
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
F

lo
re

n
c
e

L
R

L
R

5
3

8
8

9
9

1
0

8
7

7
7

8
7

1
0

9
8

B
e

ll 
C

o
u

n
ty

 W
C

ID
#

3

1
0

4
8

9
3

6
4

7
8

6
2

5
8

8
0

1
0

2
6

3
6

7
8

6
7

9
8

5
7

0
8

9
4

C
it
y
 o

f 
G

e
o

rg
e

to
w

n

1
0

4
8

9
2

1
3

1
8

1
1

1
0

1
7

2
5

1
2

1
4

1
9

1
7

1
9

1
3

1
8

8
C

it
y
 o

f 
G

e
o

rg
e

to
w

n

1
0

0
0

4
1

5
0

5
3

5
4

5
3

6
0

6
0

4
2

4
0

4
4

5
2

5
4

5
5

6
1

7
C

it
y
 o

f 
C

a
m

e
ro

n

1
0

2
6

4
1

4
7

6
5

4
3

5
3

0
4

9
8

5
5

0
6

7
2

4
7

9
4

5
3

5
6

1
4

9
6

5
2

5
4

9
0

6
,2

7
3

B
R

A
/L

C
R

A
 B

C
R

W
S

S
 W

e
s
t

1
0

2
6

4
2

0
0

0
0

0
0

0
0

0
0

0
0

0
B

R
A

/L
C

R
A

 B
C

R
W

S
S

 E
a

s
t

1
0

2
9

9
1

1
1

1
1

1
7

1
2

4
1

1
8

1
3

2
1

4
7

1
5

4
1

5
7

1
5

2
1

4
0

1
3

5
1

2
6

1
,6

1
3

C
it
y
 o

f 
T

a
y
lo

r

1
1

4
5

9
1

6
0

6
1

6
2

6
0

6
7

7
8

6
0

6
1

7
3

6
9

7
0

6
7

7
8

8
A

n
d

e
rs

o
n

 M
ill

 M
U

D

1
2

3
0

8
1

1
2

9
1

3
1

1
3

3
1

3
0

1
4

5
1

6
8

1
3

0
1

3
2

1
5

7
1

4
8

1
5

2
1

4
1

1
,6

9
6

C
it
y
 o

f 
C

e
d

a
r 

P
a

rk

1
2

6
4

4
1

3
1

3
5

3
6

3
3

3
7

4
5

3
2

3
1

3
8

3
5

3
7

3
5

4
2

5
C

it
y
 o

f 
L

e
a

n
d

e
r

3
7

2
7

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

a
rt

le
tt

W
1

2
4

4
1

0
0

0
0

0
0

0
0

0
0

0
0

0
B

ru
s
h

y
 C

re
e

k
 M

U
D

W
1

2
4

4
1

1
9

1
9

1
9

1
9

2
1

2
4

1
9

1
9

2
2

2
1

2
2

1
9

2
4

3
B

lo
c
k
 H

o
u

s
e

 M
U

D

3
7

2
7

5
1

4
4

4
4

5
4

3
3

3
3

3
3

4
3

C
it
y
 o

f 
H

o
lla

n
d

1
0

0
4

6
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
H

e
a

rn
e

1
0

0
4

6
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

a
lv

e
rt

1
0

4
7

0
2

1
8

8
1

8
4

2
1

1
2

0
1

2
2

5
2

0
2

1
8

5
1

8
2

1
7

8
1

7
6

1
7

4
1

9
8

2
,3

0
4

C
it
y
 o

f 
T

e
m

p
le

C
O

N
1

1
7

8
8

8
8

9
7

7
7

7
7

7
7

9
0

C
it
y
 o

f 
R

o
s
e

b
u

d

C
O

N
1

0
9

9
9

9
1

0
1

0
9

8
8

8
8

8
8

1
0

4
C

it
y
 o

f 
T

ro
y

M
Y

D
B

6
0

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
L

e
x
in

g
to

n

0
0

3
9

5
6

0
0

0
0

0
0

0
0

0
0

0
0

0
A

lu
m

in
u

m
 C

o
rp

. 
o

f 
A

m
e

ri
c
a

C
O

N
2

2
4

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
R

o
c
k
d

a
le

C
O

N
1

2
5

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
G

id
d

in
g

s

D
C

L
Y

6
3

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

a
ld

w
e

ll

5
2

8
8

0
1

0
7

3
4

5
1

2
7

4
9

6
4

2
6

3
T

x
 D

e
p

t 
M

H
M

R

C
O

N
2

5
0

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
T

e
a

g
u

e

C
O

N
1

3
1

0
4

0
0

4
2
1

1
0

2
1
3

4
0

0
5
8

C
it
y
 o

f 
M

e
x
ia

W
1

2
5

3
1

2
1

2
2

2
4

2
4

2
9

3
2

2
8

2
6

2
5

2
5

2
2

2
6

3
0

4
C

it
y
 o

f 
G

ro
e

s
b

e
c
k

1
0

0
2

4
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

o
lle

g
e

 S
ta

ti
o

n

1
0

2
3

1
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
N

a
v
a

s
o

ta

1
0

3
8

8
1

1
3

1
1

3
4

1
4

2
1

4
2

1
6

1
1

8
1

1
6

0
1

6
2

1
6

4
1

5
8

1
4

3
1

3
1

1
,8

0
9

C
it
y
 o

f 
B

re
n

h
a

m

1
0

4
2

6
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

ry
a

n

1
0

4
2

6
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

ry
a

n

1
0

9
6

8
1

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 A

&
M

 U
n

iv
e

rs
it
y

5
1

6
4

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
S

o
m

e
rv

ill
e

5
2

6
8

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

ry
a

n

0
2

5
8

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 A

&
M

 U
n

iv
e

rs
it
y

C
O

N
1

4
8

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 D

e
p

t 
O

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

C
O

N
1

4
9

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 D

e
p

t 
O

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

1
0

3
8

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

e
llv

ill
e

1
0

2
5

8
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
R

ic
h

m
o

n
d

1
0

2
7

6
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
S

e
a

ly

T
a

b
le

 D
-6

a
 (

C
o

n
ti

n
u

e
d

)

T
a

b
le

 D
-6

a
 (

C
o

n
ti

n
u

e
d

)

B
R
A
-C
A
-0
0
0
1
5
6



C
P

J
a

n

R
e

tu
rn

F
e

b

R
e

tu
rn

M
a

r

R
e

tu
rn

A
p

r

R
e

tu
rn

M
a

y

R
e

tu
rn

J
u

n

R
e

tu
rn

J
ly

 R
e

tu
rn

A
u

g

R
e

tu
rn

S
e

p

R
e

tu
rn

O
c
t

R
e

tu
rn

N
o

v

R
e

tu
rn

D
e

c

R
e

tu
rn

T
o

ta
l

N
a

m
e

1
0

6
0

7
3

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
R

o
s
e

n
b

e
rg

1
1

2
7

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
P

ra
ir
e

 V
ie

w
 A

&
M

 U
n

iv
e

rs
ti
y

5
1

6
6

0
4

0
0

0
0

0
0

0
0

0
0

0
0

0
B

ro
o

k
s
h

ir
e

 M
W

D

0
2

4
4

3
1

0
0

0
0

0
0

0
0

0
0

0
0

0
F

ri
to

-L
a

y
 I

n
c
.

B
R

R
I7

0
0

0
0

0
0

0
0

0
0

0
0

0
0

F
o

rt
 B

e
n

d
 C

o
. 

M
U

D
 0

8
1

C
O

N
1

5
0

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
H

e
m

p
s
te

a
d

C
O

N
1

5
3

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
W

a
lli

s

1
0

6
0

7
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
R

o
s
e

n
b

e
rg

1
0

2
5

8
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
R

ic
h

m
o

n
d

1
1

3
1

7
1

0
0

0
0

0
0

0
0

0
0

0
0

0
B

R
A

 S
L

R
S

S

1
1

6
5

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
P

e
c
a

n
 G

ro
v
e

 M
U

D

1
2

8
3

3
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
S

u
g

a
rl
a

n
d

1
2

8
3

3
2

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 D

e
p

t.
 o

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

 -
 C

e
n

tr
a

l

1
2

8
3

3
2

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 D

e
p

t.
 o

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

 -
 J

e
s
te

r 
II

I

1
2

8
3

3
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
S

u
g

a
rl
a

n
d

1
3

3
5

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
P

la
n

ta
ti
o

n
 M

U
D

1
3

3
5

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
F

o
rt

 B
e

n
d

 M
U

D
 1

0
6

1
3

6
2

8
1

0
0

0
0

0
0

0
0

0
0

0
0

0
F

o
rt

 B
e

n
d

 M
U

D
 1

1
2

5
1

7
0

3
3

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 D

e
p

t.
 o

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

 -
 J

e
s
te

r 
I

1
0

0
4

7
1

1
4

9
1

9
9

2
0

1
2

0
5

1
8

3
1

8
6

2
4

3
2

2
2

2
1

5
1

7
7

1
9

2
1

6
4

2
,3

3
6

C
it
y
 o

f 
L

a
k
e

 J
a

c
k
s
o

n

1
0

3
1

2
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
W

e
s
t 

C
o

lu
m

b
ia

1
0

8
8

2
1

1
0

7
1

1
3

1
2

2
1

3
4

1
3

0
1

3
7

1
5

1
1

4
3

1
4

3
1

2
9

1
1

5
9

8
1

,5
2

2
C

it
y
 o

f 
F

re
e

p
o

rt

1
0

0
4

4
1

1
6

4
1

7
2

1
8

6
2

0
6

2
0

0
2

1
0

2
3

0
2

1
9

2
1

8
1

9
7

1
7

5
1

5
1

2
,3

2
8

B
R

A
 C

R
W

T
F

1
0

5
4

8
1

1
6

6
1

7
4

1
8

8
2

0
7

2
0

1
2

1
1

2
3

3
2

2
1

2
2

1
1

9
8

1
7

8
1

5
2

2
,3

5
0

C
it
y
 o

f 
A

n
g

le
to

n

5
1

7
0

3
4

0
0

0
0

0
0

0
0

0
0

0
0

0
F

o
rt

 B
e

n
d

 M
U

D
 0

2
5

5
1

7
0

3
4

0
0

0
0

0
0

0
0

0
0

0
0

0
F

o
rt

 B
e

n
d

 M
U

D
 0

4
1

B
R
A
-C
A
-0
0
0
1
5
7



C
P

J
a

n

R
e

tu
rn

F
e

b

R
e

tu
rn

M
a

r

R
e

tu
rn

A
p

r

R
e

tu
rn

M
a

y

R
e

tu
rn

J
u

n

R
e

tu
rn

J
ly

 R
e

tu
rn

A
u

g

R
e

tu
rn

S
e

p

R
e

tu
rn

O
c
t

R
e

tu
rn

N
o

v

R
e

tu
rn

D
e

c

R
e

tu
rn

T
o

ta
l

N
a

m
e

1
0

3
3

4
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
A

b
ile

n
e

1
0

0
4

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

re
c
k
e

n
ri
d

g
e

1
0

4
8

7
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
G

ra
h

a
m

0
2

7
8

9
1

0
0

0
0

0
0

0
0

0
0

0
0

0
D

o
u

b
le

 D
ia

m
o

n
d

4
0

1
4

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
R

a
n

g
e

r

1
0

5
8

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
M

in
e

ra
l 
W

e
lls

1
0

5
8

5
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
M

in
e

ra
l 
W

e
lls

1
0

1
7

8
2

1
1

9
1

0
1

4
1

4
1

9
2

5
2

1
1

3
1

4
1

0
1

0
1

7
0

C
it
y
 o

f 
G

ra
n

b
u

ry

5
1

5
6

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
B

R
A

 S
W

A
T

S

5
1

5
6

5
1

1
0

1
3

6
6

1
0

8
7

1
0

8
9

1
2

1
1

1
1

0
A

c
to

n
 M

U
D

4
0

7
6

0
1

7
1

1
4

4
8

7
6

8
6

7
9

9
8

6
A

c
to

n
 M

U
D

1
0

0
0

6
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

le
b

u
rn

e

4
1

0
5

0
1

4
3

3
4

2
4

1
3

2
1

3
4

3
4

C
it
y
 o

f 
G

o
d

le
y

4
0

9
6

3
1

1
1

1
0

1
4

1
4

1
7

1
7

1
7

1
7

1
6

1
8

1
5

1
1

1
7

7
C

it
y
 o

f 
G

le
n

 R
o

s
e

5
1

5
7

3
1

5
1

4
1

4
1

3
9

6
1

0
1

0
1

0
1

0
1

2
3

1
1

6
C

it
y
 o

f 
W

h
it
n

e
y

1
0

6
3

0
1

1
0

9
9

8
1

0
7

7
9

7
9

1
0

9
1

0
4

C
it
y
 o

f 
It

a
s
c
a

1
0

6
3

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
H

ill
s
b

o
ro

1
0

2
9

0
2

1
1

3
1

1
2

1
1

5
1

2
6

1
2

6
1

2
7

1
1

0
8

3
7

2
1

1
6

1
0

9
1

0
4

1
3

1
3

C
it
y
 o

f 
S

te
p

h
e

n
v
ill

e

N
B

H
I3

5
5

4
5

5
3

5
4

5
5

5
5

5
5

6
C

it
y
 o

f 
H

ic
o

2
2

8
2

0
2

1
0

1
0

9
1

1
1

1
2

7
4

5
6

7
1

1
9

3
C

it
y
 o

f 
M

e
ri
d

ia
n

5
5

5
1

5
1

1
6

1
2

1
0

1
1

5
1

3
1

2
2

1
1

1
2

8
9

1
2

1
C

it
y
 o

f 
C

lif
to

n

1
0

2
1

9
1

5
5

6
6

6
5

5
5

5
5

5
5

6
3

C
it
y
 o

f 
M

c
G

re
g

o
r

W
1

2
2

5
2

1
2

2
0

0
2

2
0

4
0

2
0

1
5

C
it
y
 o

f 
V

a
lle

y
 M

ill
s

1
0

1
1

0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
M

a
rl
in

1
1

0
7

1
1

2
9

1
2

7
3

2
7

1
2

9
2

2
8

7
2

3
7

2
7

2
2

7
8

2
7

5
3

0
8

2
5

7
3

0
7

3
3

4
8

B
R

A
 W

M
R

S
S

4
3

5
2

0
1

5
6

7
5

5
5

4
4

5
5

5
5

6
1

C
it
y
 o

f 
L

o
re

n
a

C
O

N
0

7
0

8
1

0
1

8
1

0
7

6
4

4
5

7
1

3
8

1
0

0
C

it
y
 o

f 
W

e
s
t

1
0

6
3

7
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
E

a
s
tl
a

n
d

C
O

N
0

5
4

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
D

e
 L

e
o

n

2
8

4
6

0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
D

u
b

lin

3
6

3
7

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

o
m

a
n

c
h

e

C
O

N
0

8
6

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
H

a
m

ilt
o

n

1
0

0
4

5
5

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

o
p

p
e

ra
s
 C

o
v
e

1
0

1
7

6
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
G

a
te

s
v
ill

e

1
0

1
7

6
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
G

a
te

s
v
ill

e

0
2

2
3

3
6

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

o
p

p
e

ra
s
 C

o
v
e

C
O

N
0

9
0

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
M

o
o

d
y

1
0

2
0

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
L

a
m

p
a

s
a

s

1
0

0
4

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

o
p

p
e

ra
s
 C

o
v
e

1
0

1
5

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
H

a
rk

e
r 

H
e

ig
h

ts

1
0

3
5

1
1

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
1

T
a

b
le

 D
-6

b
 (

C
o

n
ti

n
u

e
d

)

T
a

b
le

 D
-6

b

G
ro

u
n

d
w

a
te

r 
R

e
tu

rn
s

 -
 C

u
rr

e
n

t 
C

o
n

d
it

io
n

s

V
a

lu
e

s
 i
n

 A
c
re

-F
e

e
t

B
R
A
-C
A
-0
0
0
1
5
8



C
P

J
a

n

R
e

tu
rn

F
e

b

R
e

tu
rn

M
a

r

R
e

tu
rn

A
p

r

R
e

tu
rn

M
a

y

R
e

tu
rn

J
u

n

R
e

tu
rn

J
ly

 R
e

tu
rn

A
u

g

R
e

tu
rn

S
e

p

R
e

tu
rn

O
c
t

R
e

tu
rn

N
o

v

R
e

tu
rn

D
e

c

R
e

tu
rn

T
o

ta
l

N
a

m
e

1
0

3
5

1
2

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
1

1
0

3
5

1
3

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
1

1
1

3
1

8
1

0
0

0
0

0
0

0
0

0
0

0
0

0
B

R
A

 T
B

R
S

S

L
R

L
R

5
3

7
2

7
6

6
6

6
5

5
6

6
7

6
9

B
e

ll 
C

o
u

n
ty

 W
C

ID
#

2

L
R

L
R

5
3

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
2

W
1

2
4

3
1

3
3

5
4

6
3

4
3

4
3

3
4

4
5

C
it
y
 o

f 
F

lo
re

n
c
e

L
R

L
R

5
3

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
3

1
0

4
8

9
3

7
9

6
7

8
5

8
5

8
0

8
4

8
0

7
8

8
7

8
4

8
2

8
7

9
7

8
C

it
y
 o

f 
G

e
o

rg
e

to
w

n

1
0

4
8

9
2

3
3

2
9

3
6

3
6

3
4

3
5

3
4

3
3

3
7

3
6

3
5

3
7

4
1

5
C

it
y
 o

f 
G

e
o

rg
e

to
w

n

1
0

0
0

4
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

a
m

e
ro

n

1
0

2
6

4
1

1
2

9
7

0
9

3
1

0
8

1
2

7
1

1
4

1
2

7
1

6
3

1
7

1
1

9
5

1
8

4
1

7
6

1
6

5
7

B
R

A
/L

C
R

A
 B

C
R

W
S

S
 W

e
s
t

1
0

2
6

4
2

0
0

0
0

0
0

0
0

0
0

0
0

0
B

R
A

/L
C

R
A

 B
C

R
W

S
S

 E
a

s
t

1
0

2
9

9
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
T

a
y
lo

r

1
1

4
5

9
1

0
0

0
0

0
0

0
0

0
0

0
0

0
A

n
d

e
rs

o
n

 M
ill

 M
U

D

1
2

3
0

8
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

e
d

a
r 

P
a

rk

1
2

6
4

4
1

1
0

7
7

8
9

9
1

0
1

1
1

2
1

2
1

2
1

1
1

1
8

C
it
y
 o

f 
L

e
a

n
d

e
r

3
7

2
7

5
1

8
9

1
0

2
8

6
1

3
3

7
1

0
1

0
7

7
C

it
y
 o

f 
B

a
rt

le
tt

W
1

2
4

4
1

3
8

3
2

2
2

2
2

2
6

2
7

3
2

3
2

4
3

2
3

3
3

6
3

3
6

B
ru

s
h

y
 C

re
e

k
 M

U
D

W
1

2
4

4
1

0
0

0
0

0
0

0
0

0
0

0
0

0
B

lo
c
k
 H

o
u

s
e

 M
U

D

3
7

2
7

5
1

1
1

1
1

1
1

1
1

1
1

1
3

1
4

C
it
y
 o

f 
H

o
lla

n
d

1
0

0
4

6
2

5
2

7
5

8
5

2
5

6
4

9
5

3
5

7
5

7
3

3
3

3
2

9
5

0
9

C
it
y
 o

f 
H

e
a

rn
e

1
0

0
4

6
2

1
0

9
1

0
9

1
0

1
0

1
0

0
1

0
1

0
9

1
0

1
0

7
C

it
y
 o

f 
C

a
lv

e
rt

1
0

4
7

0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
T

e
m

p
le

C
O

N
1

1
7

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
R

o
s
e

b
u

d

C
O

N
1

0
9

1
1

2
1

2
1

1
1

1
1

1
4

1
7

C
it
y
 o

f 
T

ro
y

M
Y

D
B

6
0

4
4

5
6

6
0

6
6

0
5

5
5

5
2

C
it
y
 o

f 
L

e
x
in

g
to

n

0
0

3
9

5
6

0
0

0
0

0
0

0
0

0
0

0
0

0
A

lu
m

in
u

m
 C

o
rp

. 
o

f 
A

m
e

ri
c
a

C
O

N
2

2
4

1
8

1
5

1
6

1
6

2
0

1
9

1
8

1
9

2
4

2
5

2
0

3
2

2
4

2
C

it
y
 o

f 
R

o
c
k
d

a
le

C
O

N
1

2
5

1
5

1
6

1
7

1
7

2
4

1
7

1
9

1
4

1
8

1
9

1
6

1
8

2
1

0
C

it
y
 o

f 
G

id
d

in
g

s

D
C

L
Y

6
3

2
0

1
9

2
1

2
3

4
2

3
9

3
8

3
7

3
7

3
8

3
3

3
7

3
8

4
C

it
y
 o

f 
C

a
ld

w
e

ll

5
2

8
8

0
1

1
4

8
1

3
1

3
1

4
1

3
1

2
1

4
1

0
1

2
1

2
1

4
1

4
9

T
x
 D

e
p

t 
M

H
M

R

C
O

N
2

5
0

6
5

0
0

6
5

5
5

4
6

5
5

5
2

C
it
y
 o

f 
T

e
a

g
u

e

C
O

N
1

3
1

4
2

2
3

3
9

4
0

4
2

3
9

3
6

4
2

3
2

3
6

3
7

4
1

4
4

9
C

it
y
 o

f 
M

e
x
ia

W
1

2
5

3
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
G

ro
e

s
b

e
c
k

1
0

0
2

4
1

4
8

5
5

0
5

5
2

1
5

3
7

5
0

2
4

7
4

4
9

6
5

2
5

5
4

2
5

3
7

5
1

0
4

7
4

6
1

0
8

C
it
y
 o

f 
C

o
lle

g
e

 S
ta

ti
o

n

1
0

2
3

1
1

6
4

5
8

6
5

6
0

5
9

4
4

7
2

7
5

6
8

6
7

6
4

6
7

7
6

2
C

it
y
 o

f 
N

a
v
a

s
o

ta

1
0

3
8

8
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

re
n

h
a

m

1
0

4
2

6
1

4
6

3
4

2
1

3
8

4
3

4
2

4
7

4
4

5
9

4
4

7
4

5
1

4
2

3
3

4
7

3
4

0
4

4
7

4
9

9
8

C
it
y
 o

f 
B

ry
a

n

1
0

4
2

6
2

1
6

3
1

0
9

1
3

1
1

0
9

1
6

1
1

7
1

1
6

4
1

6
3

1
7

8
1

8
6

1
7

9
1

5
2

1
8

6
6

C
it
y
 o

f 
B

ry
a

n

1
0

9
6

8
1

1
2

9
1

2
9

1
5

4
1

6
6

1
7

2
1

7
5

1
8

4
1

7
7

1
7

5
1

8
0

1
5

8
1

4
7

1
9

4
6

T
e

x
a

s
 A

&
M

 U
n

iv
e

rs
it
y

5
1

6
4

5
1

3
3

3
1

5
1

4
1

4
1

3
3

3
0

5
3

C
it
y
 o

f 
S

o
m

e
rv

ill
e

5
2

6
8

5
1

3
2

3
1

3
1

3
2

3
1

2
8

3
3

3
4

3
6

3
4

3
4

3
6

3
9

1
C

it
y
 o

f 
B

ry
a

n

0
2

5
8

5
1

9
2

7
2

5
6

1
7

2
1

0
2

1
1

2
1

1
2

1
1

2
1

8
4

1
3

3
1

1
9

1
1

7
6

T
e

x
a

s
 A

&
M

 U
n

iv
e

rs
it
y

C
O

N
1

4
8

1
9

1
7

1
9

1
8

1
8

1
6

1
6

1
7

1
8

1
7

1
8

1
9

2
1

2
T

e
x
a

s
 D

e
p

t 
O

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

C
O

N
1

4
9

6
3

3
1

2
4

5
5

5
4

5
5

5
6

2
T

e
x
a

s
 D

e
p

t 
O

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

1
0

3
8

5
1

3
6

3
4

3
3

3
2

3
6

3
1

3
3

3
6

3
0

3
1

2
7

2
9

3
8

8
C

it
y
 o

f 
B

e
llv

ill
e

T
a

b
le

 D
-6

b
 (

C
o

n
ti

n
u

e
d

)

B
R
A
-C
A
-0
0
0
1
5
9



C
P

J
a

n

R
e

tu
rn

F
e

b

R
e

tu
rn

M
a

r

R
e

tu
rn

A
p

r

R
e

tu
rn

M
a

y

R
e

tu
rn

J
u

n

R
e

tu
rn

J
ly

 R
e

tu
rn

A
u

g

R
e

tu
rn

S
e

p

R
e

tu
rn

O
c
t

R
e

tu
rn

N
o

v

R
e

tu
rn

D
e

c

R
e

tu
rn

T
o

ta
l

N
a

m
e

1
0

2
5

8
1

5
4

5
3

5
4

5
3

6
0

5
4

5
5

5
7

5
2

5
4

5
2

5
7

6
5

2
C

it
y
 o

f 
R

ic
h

m
o

n
d

1
0

2
7

6
1

3
6

3
4

3
8

3
6

3
5

3
2

3
4

3
3

3
1

3
2

3
3

4
2

4
1

6
C

it
y
 o

f 
S

e
a

ly

1
0

6
0

7
3

1
5

6
6

8
8

9
8

1
5

3
1

7
2

1
4

5
1

5
0

1
3

8
1

1
2

1
0

7
1

1
8

1
3

6
2

C
it
y
 o

f 
R

o
s
e

n
b

e
rg

1
1

2
7

5
1

5
5

6
2

5
1

5
0

5
3

2
6

2
5

3
2

6
7

6
2

5
5

3
7

5
7

5
P

ra
ir
e

 V
ie

w
 A

&
M

 U
n

iv
e

rs
ti
y

5
1

6
6

0
4

2
1

2
1

2
1

2
0

2
4

2
2

2
4

2
3

2
5

2
0

2
2

2
2

2
6

5
B

ro
o

k
s
h

ir
e

 M
W

D

0
2

4
4

3
1

3
5

9
2

2
1

7
1

2
5

5
4

0
1

0
1

1
1

2
1

F
ri
to

-L
a

y
 I

n
c
.

B
R

R
I7

0
0

0
0

0
0

3
2

1
2

2
1

1
1

2
F

o
rt

 B
e

n
d

 C
o

. 
M

U
D

 0
8

1

C
O

N
1

5
0

1
6

1
1

7
1

3
1

8
2

3
2

9
2

7
2

8
2

9
2

9
2

8
2

5
8

C
it
y
 o

f 
H

e
m

p
s
te

a
d

C
O

N
1

5
3

8
7

7
7

8
6

7
7

6
7

7
8

8
5

C
it
y
 o

f 
W

a
lli

s

1
0

6
0

7
2

1
4

1
1

0
9

1
3

6
1

2
8

1
2

0
1

1
9

1
2

0
1

1
9

1
1

9
1

1
1

1
0

9
1

2
2

1
4

5
3

C
it
y
 o

f 
R

o
s
e

n
b

e
rg

1
0

2
5

8
2

6
6

4
9

6
3

6
1

7
1

6
8

7
8

7
8

6
7

7
0

6
3

6
5

8
0

0
C

it
y
 o

f 
R

ic
h

m
o

n
d

1
1

3
1

7
1

3
7

0
2

9
4

3
2

6
3

4
8

3
8

5
3

6
0

3
3

9
3

4
2

3
0

8
3

3
0

3
3

7
3

9
6

4
1

3
5

B
R

A
 S

L
R

S
S

1
1

6
5

5
1

8
6

8
4

8
6

9
8

1
1

5
1

1
0

1
1

0
1

0
3

1
0

5
9

8
8

2
9

5
1

1
7

2
P

e
c
a

n
 G

ro
v
e

 M
U

D

1
2

8
3

3
1

3
3

1
2

9
5

3
2

7
3

2
7

3
6

7
3

7
3

4
0

4
4

2
6

4
0

8
3

8
3

3
4

3
3

6
5

4
3

4
9

C
it
y
 o

f 
S

u
g

a
rl
a

n
d

1
2

8
3

3
2

2
0

1
6

2
0

2
5

2
5

1
2

2
1

1
6

1
6

2
0

2
1

1
8

2
3

0
T

e
x
a

s
 D

e
p

t.
 o

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

 -
 C

e
n

tr
a

l

1
2

8
3

3
2

1
3

1
2

1
4

1
4

1
4

1
4

1
5

1
5

1
7

1
4

1
4

1
4

1
7

0
T

e
x
a

s
 D

e
p

t.
 o

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

 -
 J

e
s
te

r 
II

I

1
2

8
3

3
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
S

u
g

a
rl
a

n
d

1
3

3
5

5
1

3
2

2
4

2
6

2
7

2
6

2
3

2
6

2
7

2
4

2
6

2
6

2
6

3
1

0
P

la
n

ta
ti
o

n
 M

U
D

1
3

3
5

5
1

1
8

1
8

4
6

3
2

4
6

5
1

6
0

6
0

5
5

7
4

4
1

3
8

5
3

9
F

o
rt

 B
e

n
d

 M
U

D
 1

0
6

1
3

6
2

8
1

6
0

6
0

6
0

6
0

6
0

6
0

1
2

1
1

2
1

6
0

6
0

6
0

6
2

8
4

4
F

o
rt

 B
e

n
d

 M
U

D
 1

1
2

5
1

7
0

3
3

1
8

1
7

1
8

1
8

1
8

1
8

1
8

1
8

2
0

1
8

1
8

1
8

2
2

1
T

e
x
a

s
 D

e
p

t.
 o

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

 -
 J

e
s
te

r 
I

1
0

0
4

7
1

4
9

9
2

3
4

3
5

8
6

6
3

5
4

2
4

9
6

0
2

0
1

7
4

7
1

C
it
y
 o

f 
L

a
k
e

 J
a

c
k
s
o

n

1
0

3
1

2
1

1
2

4
1

1
9

1
1

1
1

0
6

9
8

8
2

9
3

7
9

8
4

7
9

8
4

8
4

1
1

4
3

C
it
y
 o

f 
W

e
s
t 

C
o

lu
m

b
ia

1
0

8
8

2
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
F

re
e

p
o

rt

1
0

0
4

4
1

3
4

4
4

4
4

5
5

5
4

4
2

4
8

B
R

A
 C

R
W

T
F

1
0

5
4

8
1

3
3

3
4

4
4

4
4

4
4

3
2

4
2

C
it
y
 o

f 
A

n
g

le
to

n

5
1

7
0

3
4

1
2

1
0

1
0

1
1

1
1

1
1

1
2

1
1

1
2

1
2

1
2

1
1

1
3

5
F

o
rt

 B
e

n
d

 M
U

D
 0

2
5

5
1

7
0

3
4

6
6

6
6

1
3

1
9

2
5

3
1

2
5

1
9

1
3

6
1

7
5

F
o

rt
 B

e
n

d
 M

U
D

 0
4

1

B
R
A
-C
A
-0
0
0
1
6
0



C
P

J
a

n

R
e

tu
rn

F
e

b

R
e

tu
rn

M
a

r

R
e

tu
rn

A
p

r

R
e

tu
rn

M
a

y

R
e

tu
rn

J
u

n

R
e

tu
rn

J
ly

 R
e

tu
rn

A
u

g

R
e

tu
rn

S
e

p

R
e

tu
rn

O
c
t

R
e

tu
rn

N
o

v

R
e

tu
rn

D
e

c

R
e

tu
rn

T
o

ta
l

N
a

m
e

1
0

3
3

4
1

1
,3

5
9

1
,3

0
2

1
,1

6
3

1
,0

5
9

1
,2

0
7

1
,1

6
3

1
,0

5
8

1
,0

1
1

1
,2

1
6

1
,2

1
1

1
,3

7
6

1
,3

3
5

1
4

,4
6

0
C

it
y
 o

f 
A

b
ile

n
e

1
0

0
4

0
1

4
0

4
2

4
8

4
0

4
8

4
7

3
9

3
7

3
6

3
6

3
7

3
4

4
8

4
C

it
y
 o

f 
B

re
c
k
e

n
ri
d

g
e

1
0

4
8

7
1

9
3

8
8

9
3

8
8

1
0

4
8

8
8

5
7

6
8

7
8

1
9

2
9

2
1

,0
6

7
C

it
y
 o

f 
G

ra
h

a
m

0
2

7
8

9
1

1
1

2
2

4
5

6
3

2
2

1
1

3
0

D
o

u
b

le
 D

ia
m

o
n

d

4
0

1
4

0
1

1
4

1
2

1
2

1
0

1
1

1
0

9
9

1
0

1
2

1
0

1
2

1
3

1
C

it
y
 o

f 
R

a
n

g
e

r

1
0

5
8

5
1

4
0

4
5

4
9

4
4

5
2

4
5

4
2

4
5

3
8

3
8

3
9

4
3

5
2

0
C

it
y
 o

f 
M

in
e

ra
l 
W

e
lls

1
0

5
8

5
2

7
5

8
4

9
3

8
3

9
7

8
6

7
8

8
6

6
9

7
1

7
2

7
7

9
7

1
C

it
y
 o

f 
M

in
e

ra
l 
W

e
lls

1
0

1
7

8
2

1
2

5
1

4
9

1
6

8
1

5
1

1
6

1
1

6
1

1
9

9
1

9
9

1
7

5
1

8
2

1
5

1
1

4
5

1
,9

6
6

C
it
y
 o

f 
G

ra
n

b
u

ry

5
1

5
6

5
1

1
8

7
1

5
0

1
3

4
1

6
1

1
7

7
1

9
3

2
1

9
2

1
9

1
9

8
2

1
9

1
8

7
1

9
8

2
,2

4
2

B
R

A
 S

W
A

T
S

5
1

5
6

5
1

1
3

8
1

8
0

9
7

1
2

4
1

5
2

1
5

2
1

5
2

1
6

6
1

2
4

1
2

4
1

6
6

1
5

1
1

,7
2

6
A

c
to

n
 M

U
D

4
0

7
6

0
1

1
3

3
2

1
0

9
5

1
3

3
1

7
2

1
5

2
1

5
2

1
7

2
1

3
3

1
5

2
1

7
2

1
7

3
1

,8
4

9
A

c
to

n
 M

U
D

1
0

0
0

6
1

6
7

7
2

7
5

8
3

9
4

9
1

9
6

1
0

4
9

4
8

6
7

0
6

8
1

,0
0

0
C

it
y
 o

f 
C

le
b

u
rn

e

4
1

0
5

0
1

4
3

3
4

2
4

1
3

2
1

3
5

3
5

C
it
y
 o

f 
G

o
d

le
y

4
0

9
6

3
1

7
6

8
8

1
0

1
0

1
0

1
0

1
0

1
1

9
8

1
0

7
C

it
y
 o

f 
G

le
n

 R
o

s
e

5
1

5
7

3
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
W

h
it
n

e
y

1
0

6
3

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
It

a
s
c
a

1
0

6
3

0
1

1
0

8
9

8
1

0
0

1
0

6
1

2
6

1
2

7
1

3
0

1
2

9
1

2
3

1
1

7
9

9
1

0
9

1
,3

7
2

C
it
y
 o

f 
H

ill
s
b

o
ro

1
0

2
9

0
2

1
2

8
1

2
7

1
3

1
1

4
3

1
4

3
1

4
4

1
2

5
9

4
8

2
1

3
2

1
2

4
1

2
0

1
,4

9
3

C
it
y
 o

f 
S

te
p

h
e

n
v
ill

e

N
B

H
I3

5
0

0
0

0
0

0
0

0
0

0
0

0
0

C
it
y
 o

f 
H

ic
o

2
2

8
2

0
2

2
2

2
2

2
0

2
4

2
4

4
1

5
9

1
1

1
3

1
5

2
6

2
0

5
C

it
y
 o

f 
M

e
ri
d

ia
n

5
5

5
1

5
1

1
7

1
4

1
7

1
6

1
8

1
5

1
4

1
4

1
4

1
4

1
4

1
1

1
7

8
C

it
y
 o

f 
C

lif
to

n

1
0

2
1

9
1

5
0

4
8

5
5

5
1

5
9

4
8

4
4

4
4

4
3

4
5

4
5

5
0

5
8

2
C

it
y
 o

f 
M

c
G

re
g

o
r

W
1

2
2

5
2

1
2

2
1

2
3

2
2

3
3

2
2

2
5

C
it
y
 o

f 
V

a
lle

y
 M

ill
s

1
0

1
1

0
2

3
0

3
6

4
5

4
2

1
4

6
1

5
2

1
1

0
1

2
6

1
0

9
3

5
2

9
2

4
8

8
4

C
it
y
 o

f 
M

a
rl
in

1
1

0
7

1
1

2
,2

6
0

2
,2

3
6

2
,3

6
4

2
,3

2
1

2
,3

8
7

2
,4

0
8

2
,4

1
8

2
,4

8
3

2
,4

9
9

2
,4

4
7

2
,3

0
1

2
,3

0
9

2
8

,4
3

3
B

R
A

 W
M

R
S

S

4
3

5
2

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
L

o
re

n
a

C
O

N
0

7
0

2
3

2
9

5
3

2
9

2
0

1
8

1
2

1
2

1
5

2
0

3
8

2
3

2
9

2
C

it
y
 o

f 
W

e
s
t

1
0

6
3

7
1

2
4

2
4

2
5

2
7

3
3

3
8

4
8

4
6

3
7

3
0

2
6

2
3

3
8

1
C

it
y
 o

f 
E

a
s
tl
a

n
d

C
O

N
0

5
4

1
2

1
2

1
3

1
2

1
3

1
1

1
0

1
1

1
1

1
1

1
1

1
4

1
4

1
C

it
y
 o

f 
D

e
 L

e
o

n

2
8

4
6

0
2

3
6

4
0

4
0

3
8

4
2

3
4

3
2

3
4

3
4

3
4

3
4

3
5

4
3

3
C

it
y
 o

f 
D

u
b

lin

3
6

3
7

0
1

3
1

3
3

3
4

3
2

3
5

3
0

2
7

2
9

2
9

2
9

2
9

3
1

3
6

9
C

it
y
 o

f 
C

o
m

a
n

c
h

e

C
O

N
0

8
6

2
9

3
1

3
1

3
0

3
2

2
7

2
5

2
7

2
6

2
7

2
6

3
2

3
4

3
C

it
y
 o

f 
H

a
m

ilt
o

n

1
0

0
4

5
5

2
2

3
2

1
7

2
5

0
2

3
8

2
6

7
2

4
0

2
1

9
2

1
6

2
1

1
2

0
9

2
0

5
2

3
0

2
,7

2
5

C
it
y
 o

f 
C

o
p

p
e

ra
s
 C

o
v
e

1
0

1
7

6
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
G

a
te

s
v
ill

e

1
0

1
7

6
1

3
4

9
3

3
7

3
7

8
3

5
2

4
0

5
3

3
4

3
0

4
3

0
1

2
9

8
3

1
0

3
0

7
3

5
4

4
,0

2
9

C
it
y
 o

f 
G

a
te

s
v
ill

e

0
2

2
3

3
6

5
8

5
8

6
4

6
1

7
0

6
1

5
8

5
5

5
5

5
5

5
3

6
7

7
1

5
C

it
y
 o

f 
C

o
p

p
e

ra
s
 C

o
v
e

C
O

N
0

9
0

1
4

1
4

1
5

1
4

1
7

1
4

1
2

1
2

1
2

1
2

1
2

1
4

1
6

2
C

it
y
 o

f 
M

o
o

d
y

1
0

2
0

5
1

2
4

2
2

2
5

2
4

2
8

2
2

2
1

2
1

2
0

2
1

2
1

2
4

2
7

3
C

it
y
 o

f 
L

a
m

p
a

s
a

s

1
0

0
4

5
1

1
4

6
1

4
2

1
6

3
1

5
6

1
7

6
1

5
6

1
4

2
1

4
2

1
3

9
1

3
6

1
3

6
1

5
2

1
,7

8
6

C
it
y
 o

f 
C

o
p

p
e

ra
s
 C

o
v
e

1
0

1
5

5
1

3
0

6
2

9
5

3
3

3
3

1
1

3
5

5
2

9
5

2
6

7
2

6
4

2
6

2
2

7
3

2
7

0
3

1
3

3
,5

4
4

C
it
y
 o

f 
H

a
rk

e
r 

H
e

ig
h

ts

1
0

3
5

1
1

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
1

1
0

3
5

1
2

6
2

2
6

0
5

6
9

6
6

6
3

7
4

4
6

6
7

6
1

1
6

0
1

5
8

9
5

8
0

5
7

4
6

4
9

7
,6

0
1

B
e

ll 
C

o
u

n
ty

 W
C

ID
#

1

1
0

3
5

1
3

1
,5

5
3

1
,5

1
5

1
,7

4
3

1
,6

5
7

1
,8

5
7

1
,6

6
5

1
,5

2
5

1
,5

0
2

1
,4

6
9

1
,4

5
0

1
,4

3
3

1
,6

3
2

1
9

,0
0

1
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
1

T
a

b
le

 D
-6

c

S
u

rf
a

c
e

 W
a

te
r 

R
e

tu
rn

s
 -

 2
0

6
0

 C
o

n
d

it
io

n
s

V
a

lu
e

s
 i
n

 A
c
re

-F
e

e
t

B
R
A
-C
A
-0
0
0
1
6
1



C
P

J
a

n

R
e

tu
rn

F
e

b

R
e

tu
rn

M
a

r

R
e

tu
rn

A
p

r

R
e

tu
rn

M
a

y

R
e

tu
rn

J
u

n

R
e

tu
rn

J
ly

 R
e

tu
rn

A
u

g

R
e

tu
rn

S
e

p

R
e

tu
rn

O
c
t

R
e

tu
rn

N
o

v

R
e

tu
rn

D
e

c

R
e

tu
rn

T
o

ta
l

N
a

m
e

1
1

3
1

8
1

6
3

0
6

1
4

7
0

7
6

7
2

7
5

4
6

7
5

6
1

8
6

0
9

5
9

6
5

8
8

5
8

0
6

6
1

7
,7

0
4

B
R

A
 T

B
R

S
S

L
R

L
R

5
3

1
4

1
4

1
6

1
4

1
7

1
4

1
3

1
3

1
3

1
3

1
3

1
0

1
6

4
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
2

L
R

L
R

5
3

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
2

W
1

2
4

3
1

5
5

9
7

1
0

5
7

5
7

5
5

8
7

8
C

it
y
 o

f 
F

lo
re

n
c
e

L
R

L
R

5
3

1
1

1
1

1
2

1
2

1
4

1
1

1
0

1
0

1
0

1
1

1
0

1
1

1
3

3
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
3

1
0

4
8

9
3

4
6

4
4

7
1

4
7

7
4

6
4

5
1

9
6

0
4

4
6

4
4

7
1

5
6

1
5

2
9

5
4

2
5

0
9

6
,0

7
5

C
it
y
 o

f 
G

e
o

rg
e

to
w

n

1
0

4
8

9
2

4
9

8
5

0
8

5
0

8
4

9
8

5
5

2
6

4
9

4
9

8
5

0
8

6
0

6
5

7
3

5
8

4
5

4
1

6
,5

2
3

C
it
y
 o

f 
G

e
o

rg
e

to
w

n

1
0

0
0

4
1

4
8

5
1

5
1

5
1

5
7

5
7

4
0

3
8

4
2

5
0

5
1

5
2

5
8

8
C

it
y
 o

f 
C

a
m

e
ro

n

1
0

2
6

4
1

1
,0

0
8

1
,0

2
1

1
,0

3
8

1
,0

0
9

1
,1

2
8

1
,3

0
9

1
,0

0
9

1
,0

2
6

1
,2

1
9

1
,1

5
1

1
,1

8
1

1
,1

0
9

1
3

,2
0

8
B

R
A

/L
C

R
A

 B
C

R
W

S
S

 W
e

s
t

1
0

2
6

4
2

0
0

0
0

0
0

0
0

0
0

0
0

0
B

R
A

/L
C

R
A

 B
C

R
W

S
S

 E
a

s
t

1
0

2
9

9
1

2
3

2
2

4
4

2
5

9
2

4
6

2
7

6
3

0
7

3
2

1
3

2
8

3
1

7
2

9
2

2
8

2
2

6
3

3
,3

6
7

C
it
y
 o

f 
T

a
y
lo

r

1
1

4
5

9
1

6
0

6
1

6
2

6
0

6
7

7
8

6
0

6
1

7
3

6
9

7
0

6
7

7
8

8
A

n
d

e
rs

o
n

 M
ill

 M
U

D

1
2

3
0

8
1

1
,7

9
4

1
,8

2
2

1
,8

4
9

1
,8

0
8

2
,0

1
6

2
,3

3
6

1
,8

0
8

1
,8

3
6

2
,1

8
3

2
,0

5
8

2
,1

1
4

1
,9

6
0

2
3

,5
8

4
C

it
y
 o

f 
C

e
d

a
r 

P
a

rk

1
2

6
4

4
1

2
4

4
2

5
0

2
5

6
2

4
4

2
7

4
3

2
1

2
5

0
2

5
0

2
9

7
2

7
9

2
9

1
2

7
3

3
,2

2
9

C
it
y
 o

f 
L

e
a

n
d

e
r

3
7

2
7

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

a
rt

le
tt

W
1

2
4

4
1

2
5

5
2

1
5

1
4

8
1

4
8

1
7

5
1

8
2

2
1

5
2

1
5

2
7

2
1

5
2

2
2

2
4

2
2

,2
5

9
B

ru
s
h

y
 C

re
e

k
 M

U
D

W
1

2
4

4
1

2
2

5
2

2
5

2
2

5
2

2
5

2
4

9
2

8
4

2
2

5
2

2
5

2
6

1
2

4
9

2
6

1
2

2
5

2
,8

7
9

B
lo

c
k
 H

o
u

s
e

 M
U

D

3
7

2
7

5
1

3
3

3
3

4
3

2
2

2
2

2
6

3
5

C
it
y
 o

f 
H

o
lla

n
d

1
0

0
4

6
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
H

e
a

rn
e

1
0

0
4

6
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

a
lv

e
rt

1
0

4
7

0
2

7
0

9
6

9
4

7
9

6
7

5
8

8
4

9
7

6
2

6
9

8
6

8
7

6
7

2
6

6
4

6
5

6
7

4
7

8
,6

9
2

C
it
y
 o

f 
T

e
m

p
le

C
O

N
1

1
7

7
7

7
7

8
7

7
7

7
7

7
6

8
4

C
it
y
 o

f 
R

o
s
e

b
u

d

C
O

N
1

0
9

7
7

7
7

8
7

6
6

6
6

6
7

8
0

C
it
y
 o

f 
T

ro
y

M
Y

D
B

6
0

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
L

e
x
in

g
to

n

0
0

3
9

5
6

0
0

0
0

0
0

0
0

0
0

0
0

0
A

lu
m

in
u

m
 C

o
rp

. 
o

f 
A

m
e

ri
c
a

C
O

N
2

2
4

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
R

o
c
k
d

a
le

C
O

N
1

2
5

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
G

id
d

in
g

s

D
C

L
Y

6
3

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

a
ld

w
e

ll

5
2

8
8

0
1

4
4

5
5

6
7

6
5

6
5

5
5

6
3

T
x
 D

e
p

t 
M

H
M

R

C
O

N
2

5
0

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
T

e
a

g
u

e

C
O

N
1

3
1

5
3

4
5

5
7

5
5

5
5

4
5

5
8

C
it
y
 o

f 
M

e
x
ia

W
1

2
5

3
1

3
9

4
1

4
5

4
5

5
4

6
0

5
2

4
9

4
7

4
7

4
1

4
9

5
6

9
C

it
y
 o

f 
G

ro
e

s
b

e
c
k

1
0

0
2

4
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

o
lle

g
e

 S
ta

ti
o

n

1
0

2
3

1
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
N

a
v
a

s
o

ta

1
0

3
8

8
1

1
6

7
1

7
0

1
8

1
1

8
1

2
0

5
2

3
0

2
0

3
2

0
6

2
0

9
2

0
1

1
8

2
1

6
5

2
,3

0
0

C
it
y
 o

f 
B

re
n

h
a

m

1
0

4
2

6
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

ry
a

n

1
0

4
2

6
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

ry
a

n

1
0

9
6

8
1

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 A

&
M

 U
n

iv
e

rs
it
y

5
1

6
4

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
S

o
m

e
rv

ill
e

5
2

6
8

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

ry
a

n

0
2

5
8

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 A

&
M

 U
n

iv
e

rs
it
y

C
O

N
1

4
8

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 D

e
p

t 
O

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

C
O

N
1

4
9

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 D

e
p

t 
O

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

1
0

3
8

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

e
llv

ill
e

T
a

b
le

 D
-6

c
 (

C
o

n
ti

n
u

e
d

)

B
R
A
-C
A
-0
0
0
1
6
2



C
P

J
a

n

R
e

tu
rn

F
e

b

R
e

tu
rn

M
a

r

R
e

tu
rn

A
p

r

R
e

tu
rn

M
a

y

R
e

tu
rn

J
u

n

R
e

tu
rn

J
ly

 R
e

tu
rn

A
u

g

R
e

tu
rn

S
e

p

R
e

tu
rn

O
c
t

R
e

tu
rn

N
o

v

R
e

tu
rn

D
e

c

R
e

tu
rn

T
o

ta
l

N
a

m
e

1
0

2
5

8
1

3
5

3
4

3
5

3
4

3
9

3
5

3
6

3
7

3
4

3
5

3
4

3
5

4
2

3
C

it
y
 o

f 
R

ic
h

m
o

n
d

1
0

2
7

6
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
S

e
a

ly

1
0

6
0

7
3

1
4

6
1

8
1

9
1

1
4

2
1

5
9

1
3

4
1

3
9

1
2

8
1

0
4

9
9

1
0

8
1

,2
6

0
C

it
y
 o

f 
R

o
s
e

n
b

e
rg

1
1

2
7

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
P

ra
ir
e

 V
ie

w
 A

&
M

 U
n

iv
e

rs
ti
y

5
1

6
6

0
4

3
6

3
6

3
6

3
5

4
2

3
8

4
2

4
0

4
3

3
5

3
8

3
9

4
6

0
B

ro
o

k
s
h

ir
e

 M
W

D

0
2

4
4

3
1

0
0

0
0

0
0

0
0

0
0

0
0

0
F

ri
to

-L
a

y
 I

n
c
.

B
R

R
I7

0
0

0
0

0
0

0
0

0
0

0
0

0
0

F
o

rt
 B

e
n

d
 C

o
. 

M
U

D
 0

8
1

C
O

N
1

5
0

1
8

1
1

9
1

5
2

1
2

6
3

3
3

1
3

2
3

3
3

3
3

3
2

9
5

C
it
y
 o

f 
H

e
m

p
s
te

a
d

C
O

N
1

5
3

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
W

a
lli

s

1
0

6
0

7
2

1
8

3
1

4
2

1
7

7
1

6
6

1
5

6
1

5
5

1
5

6
1

5
5

1
5

5
1

4
4

1
4

2
1

5
8

1
,8

8
9

C
it
y
 o

f 
R

o
s
e

n
b

e
rg

1
0

2
5

8
2

1
0

4
7

8
1

0
0

9
7

1
1

3
1

0
8

1
2

4
1

2
4

1
0

7
1

1
1

1
0

0
1

0
3

1
,2

6
9

C
it
y
 o

f 
R

ic
h

m
o

n
d

1
1

3
1

7
1

2
2

3
1

7
7

1
9

6
2

1
0

2
3

2
2

1
7

2
0

4
2

0
6

1
8

5
1

9
9

2
0

3
2

3
8

2
,4

9
0

B
R

A
 S

L
R

S
S

1
1

6
5

5
1

6
0

5
8

6
0

6
8

8
0

7
6

7
6

7
2

7
3

6
8

5
7

6
7

8
1

5
P

e
c
a

n
 G

ro
v
e

 M
U

D

1
2

8
3

3
1

1
7

5
1

5
6

1
7

3
1

7
3

1
9

4
1

9
7

2
1

3
2

2
5

2
1

5
2

0
2

1
8

1
1

9
3

2
,2

9
7

C
it
y
 o

f 
S

u
g

a
rl
a

n
d

1
2

8
3

3
2

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 D

e
p

t.
 o

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

 -
 C

e
n

tr
a

l

1
2

8
3

3
2

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 D

e
p

t.
 o

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

 -
 J

e
s
te

r 
II

I

1
2

8
3

3
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
S

u
g

a
rl
a

n
d

1
3

3
5

5
1

2
5

1
9

2
0

2
2

2
0

1
8

2
0

2
2

1
9

2
0

2
0

2
3

2
4

8
P

la
n

ta
ti
o

n
 M

U
D

1
3

3
5

5
1

1
1

1
1

2
9

2
0

2
9

3
2

3
7

3
7

3
4

4
6

2
5

2
4

3
3

5
F

o
rt

 B
e

n
d

 M
U

D
 1

0
6

1
3

6
2

8
1

0
0

0
0

0
0

0
0

0
0

0
0

0
F

o
rt

 B
e

n
d

 M
U

D
 1

1
2

5
1

7
0

3
3

0
0

0
0

0
0

0
0

0
0

0
0

0
T

e
x
a

s
 D

e
p

t.
 o

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

 -
 J

e
s
te

r 
I

1
0

0
4

7
1

1
9

2
2

0
2

2
1

8
2

4
1

2
3

4
2

4
5

2
7

0
2

5
6

2
5

6
2

3
0

2
0

6
1

7
6

2
,7

2
6

C
it
y
 o

f 
L

a
k
e

 J
a

c
k
s
o

n

1
0

3
1

2
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
W

e
s
t 

C
o

lu
m

b
ia

1
0

8
8

2
1

2
4

7
2

6
1

2
8

2
3

1
0

3
0

1
3

1
7

3
4

9
3

3
1

3
3

1
2

9
8

2
6

6
2

2
7

3
,5

2
0

C
it
y
 o

f 
F

re
e

p
o

rt

1
0

0
4

4
1

1
4

9
1

5
7

1
6

9
1

8
7

1
8

2
1

9
0

2
0

9
1

9
9

1
9

8
1

7
9

1
5

9
1

3
6

2
,1

1
4

B
R

A
 C

R
W

T
F

1
0

5
4

8
1

1
4

4
1

5
0

1
6

2
1

7
9

1
7

4
1

8
3

2
0

1
1

9
1

1
9

1
1

7
2

1
5

4
1

3
1

2
,0

3
2

C
it
y
 o

f 
A

n
g

le
to

n

5
1

7
0

3
4

2
4

0
2

0
0

2
0

0
2

2
0

2
2

0
2

2
0

2
4

0
2

2
0

2
4

0
2

4
0

2
4

0
2

2
2

2
,7

0
2

F
o

rt
 B

e
n

d
 M

U
D

 0
2

5

5
1

7
0

3
4

5
5

5
5

5
5

5
5

1
1

0
1

6
5

2
2

0
2

7
5

2
2

0
1

6
5

1
1

0
5

7
1

,5
4

2
F

o
rt

 B
e

n
d

 M
U

D
 0

4
1

T
a

b
le

 D
-6

c
 (

C
o

n
ti

n
u

e
d

)

B
R
A
-C
A
-0
0
0
1
6
3



C
P

J
a

n

R
e

tu
rn

F
e

b

R
e

tu
rn

M
a

r

R
e

tu
rn

A
p

r

R
e

tu
rn

M
a

y

R
e

tu
rn

J
u

n

R
e

tu
rn

J
ly

 R
e

tu
rn

A
u

g

R
e

tu
rn

S
e

p

R
e

tu
rn

O
c
t

R
e

tu
rn

N
o

v

R
e

tu
rn

D
e

c

R
e

tu
rn

T
o

ta
l

N
a

m
e

1
0

3
3

4
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
A

b
ile

n
e

1
0

0
4

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

re
c
k
e

n
ri
d

g
e

1
0

4
8

7
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
G

ra
h

a
m

0
2

7
8

9
1

0
0

0
0

0
0

0
0

0
0

0
0

0
D

o
u

b
le

 D
ia

m
o

n
d

4
0

1
4

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
R

a
n

g
e

r

1
0

5
8

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
M

in
e

ra
l 
W

e
lls

1
0

5
8

5
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
M

in
e

ra
l 
W

e
lls

1
0

1
7

8
2

1
1

1
3

1
5

1
3

1
4

1
4

1
7

1
7

1
5

1
6

1
3

1
2

1
7

0
C

it
y
 o

f 
G

ra
n

b
u

ry

5
1

5
6

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
B

R
A

 S
W

A
T

S

5
1

5
6

5
1

9
1

1
6

8
1

0
1

0
1

0
1

1
8

8
1

1
8

1
1

0
A

c
to

n
 M

U
D

4
0

7
6

0
1

6
1

0
4

6
8

7
7

8
6

7
8

9
8

6
A

c
to

n
 M

U
D

1
0

0
0

6
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

le
b

u
rn

e

4
1

0
5

0
1

3
5

2
6

2
6

3
5

1
7

3
5

9
2

6
1

7
9

2
6

3
5

2
9

6
C

it
y
 o

f 
G

o
d

le
y

4
0

9
6

3
1

8
8

1
1

1
1

1
3

1
3

1
3

1
3

1
2

1
4

1
2

8
1

3
6

C
it
y
 o

f 
G

le
n

 R
o

s
e

5
1

5
7

3
1

1
1

3
0

3
0

2
8

1
9

1
3

2
1

2
1

2
1

2
1

2
5

6
2

4
6

C
it
y
 o

f 
W

h
it
n

e
y

1
0

6
3

0
1

1
4

1
3

1
3

1
1

1
4

1
0

1
0

1
3

1
0

1
3

1
4

1
2

1
4

7
C

it
y
 o

f 
It

a
s
c
a

1
0

6
3

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
H

ill
s
b

o
ro

1
0

2
9

0
2

9
6

9
5

9
8

1
0

7
1

0
7

1
0

8
9

4
7

1
6

1
9

9
9

3
8

9
1

,1
1

8
C

it
y
 o

f 
S

te
p

h
e

n
v
ill

e

N
B

H
I3

5
8

7
8

8
5

8
7

8
8

8
8

1
0

9
3

C
it
y
 o

f 
H

ic
o

2
2

8
2

0
2

9
9

9
1

0
1

0
2

7
4

5
6

7
1

0
8

8
C

it
y
 o

f 
M

e
ri
d

ia
n

5
5

5
1

5
1

6
5

6
5

6
5

5
5

5
5

5
1

5
9

C
it
y
 o

f 
C

lif
to

n

1
0

2
1

9
1

5
5

6
6

6
5

5
5

5
5

5
5

6
3

C
it
y
 o

f 
M

c
G

re
g

o
r

W
1

2
2

5
2

1
2

2
1

2
2

2
1

3
2

2
-1

1
9

C
it
y
 o

f 
V

a
lle

y
 M

ill
s

1
0

1
1

0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
M

a
rl
in

1
1

0
7

1
1

2
6

6
2

6
3

2
7

8
2

7
3

2
8

1
2

8
4

2
8

5
2

9
2

2
9

4
2

8
8

2
7

1
2

7
3

3
,3

4
8

B
R

A
 W

M
R

S
S

4
3

5
2

0
1

1
7

2
0

2
3

1
7

1
7

1
7

1
3

1
3

1
7

1
7

1
7

1
6

2
0

4
C

it
y
 o

f 
L

o
re

n
a

C
O

N
0

7
0

3
3

6
3

2
2

1
1

2
2

4
4

3
3

C
it
y
 o

f 
W

e
s
t

1
0

6
3

7
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
E

a
s
tl
a

n
d

C
O

N
0

5
4

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
D

e
 L

e
o

n

2
8

4
6

0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
D

u
b

lin

3
6

3
7

0
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

o
m

a
n

c
h

e

C
O

N
0

8
6

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
H

a
m

ilt
o

n

1
0

0
4

5
5

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

o
p

p
e

ra
s
 C

o
v
e

1
0

1
7

6
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
G

a
te

s
v
ill

e

1
0

1
7

6
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
G

a
te

s
v
ill

e

0
2

2
3

3
6

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

o
p

p
e

ra
s
 C

o
v
e

C
O

N
0

9
0

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
M

o
o

d
y

1
0

2
0

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
L

a
m

p
a

s
a

s

1
0

0
4

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

o
p

p
e

ra
s
 C

o
v
e

1
0

1
5

5
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
H

a
rk

e
r 

H
e

ig
h

ts

1
0

3
5

1
1

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
1

1
0

3
5

1
2

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
1

T
a

b
le

 D
-6

d
 (

C
o

n
ti

n
u

e
d

)

T
a

b
le

 D
-6

d

G
ro

u
n

d
w

a
te

r 
R

e
tu

rn
s

 -
 2

0
6

0
 C

o
n

d
it

io
n

s

V
a

lu
e

s
 i
n

 A
c
re

-F
e

e
t

B
R
A
-C
A
-0
0
0
1
6
4



C
P

J
a

n

R
e

tu
rn

F
e

b

R
e

tu
rn

M
a

r

R
e

tu
rn

A
p

r

R
e

tu
rn

M
a

y

R
e

tu
rn

J
u

n

R
e

tu
rn

J
ly

 R
e

tu
rn

A
u

g

R
e

tu
rn

S
e

p

R
e

tu
rn

O
c
t

R
e

tu
rn

N
o

v

R
e

tu
rn

D
e

c

R
e

tu
rn

T
o

ta
l

N
a

m
e

1
0

3
5

1
3

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
1

1
1

3
1

8
1

0
0

0
0

0
0

0
0

0
0

0
0

0
B

R
A

 T
B

R
S

S

L
R

L
R

5
3

6
6

7
6

7
6

5
5

5
5

5
6

6
9

B
e

ll 
C

o
u

n
ty

 W
C

ID
#

2

L
R

L
R

5
3

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
2

W
1

2
4

3
1

8
8

1
3

1
0

1
6

8
1

0
8

1
0

8
8

1
0

1
1

7
C

it
y
 o

f 
F

lo
re

n
c
e

L
R

L
R

5
3

0
0

0
0

0
0

0
0

0
0

0
0

0
B

e
ll 

C
o

u
n

ty
 W

C
ID

#
3

1
0

4
8

9
3

2
0

2
1

2
1

2
0

2
3

2
7

2
0

2
1

2
5

2
3

2
4

2
2

2
6

7
C

it
y
 o

f 
G

e
o

rg
e

to
w

n

1
0

4
8

9
2

2
0

2
1

2
1

2
0

2
3

2
7

2
0

2
1

2
5

2
3

2
4

2
2

2
6

7
C

it
y
 o

f 
G

e
o

rg
e

to
w

n

1
0

0
0

4
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

a
m

e
ro

n

1
0

2
6

4
1

4
1

4
1

4
2

4
1

4
6

5
3

4
1

4
1

4
9

4
7

4
8

4
4

5
3

4
B

R
A

/L
C

R
A

 B
C

R
W

S
S

 W
e

s
t

1
0

2
6

4
2

0
0

0
0

0
0

0
0

0
0

0
0

0
B

R
A

/L
C

R
A

 B
C

R
W

S
S

 E
a

s
t

1
0

2
9

9
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
T

a
y
lo

r

1
1

4
5

9
1

0
0

0
0

0
0

0
0

0
0

0
0

0
A

n
d

e
rs

o
n

 M
ill

 M
U

D

1
2

3
0

8
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
C

e
d

a
r 

P
a

rk

1
2

6
4

4
1

9
9

9
9

1
0

1
2

9
9

1
1

1
0

1
1

1
0

1
1

8
C

it
y
 o

f 
L

e
a

n
d

e
r

3
7

2
7

5
1

1
6

1
8

2
0

4
1

6
1

2
2

6
6

1
4

2
0

2
0

1
5

4
C

it
y
 o

f 
B

a
rt

le
tt

W
1

2
4

4
1

2
1

1
8

1
2

1
2

1
5

1
5

1
8

1
8

2
1

8
1

9
2

1
1

8
9

B
ru

s
h

y
 C

re
e

k
 M

U
D

W
1

2
4

4
1

0
0

0
0

0
0

0
0

0
0

0
0

0
B

lo
c
k
 H

o
u

s
e

 M
U

D

3
7

2
7

5
1

1
1

1
1

1
1

1
1

1
1

1
3

1
4

C
it
y
 o

f 
H

o
lla

n
d

1
0

0
4

6
2

6
3

0
6

5
5

8
6

3
5

5
5

9
6

4
6

4
3

7
3

7
3

2
5

7
0

C
it
y
 o

f 
H

e
a

rn
e

1
0

0
4

6
2

1
0

9
9

9
1

0
1

0
1

0
8

1
0

1
0

9
1

0
1

1
4

C
it
y
 o

f 
C

a
lv

e
rt

1
0

4
7

0
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
T

e
m

p
le

C
O

N
1

1
7

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
R

o
s
e

b
u

d

C
O

N
1

0
9

1
1

2
2

2
1

1
1

1
1

1
3

1
7

C
it
y
 o

f 
T

ro
y

M
Y

D
B

6
0

1
2

1
2

1
1

1
2

1
2

1
0

1
1

1
1

9
1

2
1

1
1

3
1

3
6

C
it
y
 o

f 
L

e
x
in

g
to

n

0
0

3
9

5
6

0
0

0
0

0
0

0
0

0
0

0
0

0
A

lu
m

in
u

m
 C

o
rp

. 
o

f 
A

m
e

ri
c
a

C
O

N
2

2
4

2
5

2
1

2
3

2
3

2
8

2
7

2
5

2
7

3
4

3
5

2
8

4
6

3
4

2
C

it
y
 o

f 
R

o
c
k
d

a
le

C
O

N
1

2
5

3
8

4
0

4
3

4
3

6
0

4
3

4
8

3
5

4
5

4
8

4
0

4
3

5
2

6
C

it
y
 o

f 
G

id
d

in
g

s

D
C

L
Y

6
3

3
1

2
9

3
2

3
5

6
4

6
0

5
8

5
7

5
7

5
8

5
1

5
7

5
8

9
C

it
y
 o

f 
C

a
ld

w
e

ll

5
2

8
8

0
1

1
0

1
1

1
1

1
2

1
3

1
8

1
3

1
3

1
3

1
3

1
1

1
1

1
4

9
T

x
 D

e
p

t 
M

H
M

R

C
O

N
2

5
0

2
1

2
3

2
4

2
8

2
2

1
9

1
2

1
6

1
6

1
9

1
8

2
1

2
3

9
C

it
y
 o

f 
T

e
a

g
u

e

C
O

N
1

3
1

4
9

3
1

4
5

4
6

5
3

6
9

5
3

5
1

5
2

4
6

4
3

4
9

5
8

7
C

it
y
 o

f 
M

e
x
ia

W
1

2
5

3
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
G

ro
e

s
b

e
c
k

1
0

0
2

4
1

9
6

8
1

,0
0

8
1

,0
3

9
1

,0
7

1
1

,0
0

2
9

4
6

9
9

0
1

,0
4

7
1

,0
8

1
1

,0
7

1
1

,0
1

7
9

4
6

1
2

,1
8

6
C

it
y
 o

f 
C

o
lle

g
e

 S
ta

ti
o

n

1
0

2
3

1
1

7
7

6
9

7
9

7
2

7
1

5
3

8
7

9
0

8
2

8
0

7
7

8
0

9
1

7
C

it
y
 o

f 
N

a
v
a

s
o

ta

1
0

3
8

8
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
B

re
n

h
a

m

1
0

4
2

6
1

7
7

4
7

0
4

6
4

2
5

7
2

7
9

2
7

6
7

7
4

7
7

5
4

7
0

7
5

8
0

5
6

8
7

4
7

8
,3

5
4

C
it
y
 o

f 
B

ry
a

n

1
0

4
2

6
2

3
6

5
2

4
4

2
9

3
2

4
4

3
6

0
3

8
3

3
6

7
3

6
5

3
9

8
4

1
6

4
0

1
3

4
1

4
,1

7
7

C
it
y
 o

f 
B

ry
a

n

1
0

9
6

8
1

1
2

9
1

2
9

1
5

4
1

6
6

1
7

2
1

7
5

1
8

4
1

7
7

1
7

5
1

8
0

1
5

8
1

4
7

1
,9

4
6

T
e

x
a

s
 A

&
M

 U
n

iv
e

rs
it
y

5
1

6
4

5
1

2
2

1
9

2
1

1
9

1
9

1
8

1
8

1
9

2
3

1
9

2
1

2
1

2
3

9
C

it
y
 o

f 
S

o
m

e
rv

ill
e

5
2

6
8

5
1

6
4

6
1

6
1

6
4

6
1

5
6

6
6

6
9

7
1

6
9

6
9

7
2

7
8

3
C

it
y
 o

f 
B

ry
a

n

0
2

5
8

5
1

9
2

7
2

5
6

1
7

2
1

0
2

1
1

2
1

1
2

1
1

2
1

8
4

1
3

3
1

1
9

1
,1

7
6

T
e

x
a

s
 A

&
M

 U
n

iv
e

rs
it
y

C
O

N
1

4
8

1
9

1
7

1
9

1
8

1
8

1
6

1
6

1
7

1
8

1
7

1
8

1
9

2
1

2
T

e
x
a

s
 D

e
p

t 
O

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

C
O

N
1

4
9

6
3

3
1

2
4

5
5

5
4

5
5

5
6

2
T

e
x
a

s
 D

e
p

t 
O

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

1
0

3
8

5
1

6
0

5
7

5
5

5
3

6
0

5
2

5
5

6
0

5
0

5
2

4
5

4
7

6
4

6
C

it
y
 o

f 
B

e
llv

ill
e

1
0

2
5

8
1

2
9

2
9

2
9

2
9

3
2

2
9

3
0

3
1

2
8

2
9

2
8

3
1

3
5

4
C

it
y
 o

f 
R

ic
h

m
o

n
d

T
a

b
le

 D
-6

d
 (

C
o

n
ti

n
u

e
d

)

B
R
A
-C
A
-0
0
0
1
6
5



C
P

J
a

n

R
e

tu
rn

F
e

b

R
e

tu
rn

M
a

r

R
e

tu
rn

A
p

r

R
e

tu
rn

M
a

y

R
e

tu
rn

J
u

n

R
e

tu
rn

J
ly

 R
e

tu
rn

A
u

g

R
e

tu
rn

S
e

p

R
e

tu
rn

O
c
t

R
e

tu
rn

N
o

v

R
e

tu
rn

D
e

c

R
e

tu
rn

T
o

ta
l

N
a

m
e

1
0

2
7

6
1

6
5

6
1

6
9

6
5

6
3

5
8

6
1

6
0

5
6

5
8

6
0

7
5

7
5

1
C

it
y
 o

f 
S

e
a

ly

1
0

6
0

7
3

1
4

6
1

8
1

9
0

1
4

0
1

5
8

1
3

3
1

3
8

1
2

7
1

0
3

9
8

1
0

7
1

,2
5

0
C

it
y
 o

f 
R

o
s
e

n
b

e
rg

1
1

2
7

5
1

5
5

6
2

5
1

5
0

5
3

2
6

2
5

3
2

6
7

6
2

5
5

3
7

5
7

5
P

ra
ir
e

 V
ie

w
 A

&
M

 U
n

iv
e

rs
ti
y

5
1

6
6

0
4

4
0

4
0

4
0

3
8

4
5

4
2

4
5

4
4

4
7

3
8

4
2

4
1

5
0

2
B

ro
o

k
s
h

ir
e

 M
W

D

0
2

4
4

3
1

1
5

1
1

1
1

9
9

1
1

5
8

9
1

0
1

0
1

3
1

2
1

F
ri
to

-L
a

y
 I

n
c
.

B
R

R
I7

0
5

1
4

9
4

8
5

4
6

1
5

6
7

2
7

2
6

6
6

2
5

7
5

4
7

0
2

F
o

rt
 B

e
n

d
 C

o
. 

M
U

D
 0

8
1

C
O

N
1

5
0

6
4

4
6

9
5

2
7

3
9

3
1

1
7

1
0

9
1

1
3

1
1

7
1

1
7

1
1

2
1

,0
4

0
C

it
y
 o

f 
H

e
m

p
s
te

a
d

C
O

N
1

5
3

1
6

1
4

1
4

1
4

1
6

1
2

1
4

1
4

1
2

1
4

1
4

1
9

1
7

3
C

it
y
 o

f 
W

a
lli

s

1
0

6
0

7
2

1
8

2
1

4
1

1
7

5
1

6
5

1
5

5
1

5
4

1
5

5
1

5
4

1
5

4
1

4
3

1
4

1
1

5
6

1
,8

7
5

C
it
y
 o

f 
R

o
s
e

n
b

e
rg

1
0

2
5

8
2

8
7

6
5

8
4

8
1

9
5

9
0

1
0

4
1

0
4

9
0

9
3

8
4

8
6

1
,0

6
3

C
it
y
 o

f 
R

ic
h

m
o

n
d

1
1

3
1

7
1

1
3

8
1

1
0

1
2

2
1

3
0

1
4

4
1

3
5

1
2

7
1

2
8

1
1

5
1

2
3

1
2

6
1

4
9

1
,5

4
7

B
R

A
 S

L
R

S
S

1
1

6
5

5
1

5
1

5
0

5
1

5
8

6
8

6
5

6
5

6
1

6
2

5
8

4
9

5
7

6
9

5
P

e
c
a

n
 G

ro
v
e

 M
U

D

1
2

8
3

3
1

1
0

9
9

7
1

0
7

1
0

7
1

2
0

1
2

2
1

3
2

1
4

0
1

3
4

1
2

6
1

1
2

1
2

0
1

,4
2

6
C

it
y
 o

f 
S

u
g

a
rl
a

n
d

1
2

8
3

3
2

2
0

1
6

2
0

2
5

2
5

1
3

2
1

1
6

1
6

2
0

2
1

1
7

2
3

0
T

e
x
a

s
 D

e
p

t.
 o

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

 -
 C

e
n

tr
a

l

1
2

8
3

3
2

1
3

1
2

1
4

1
4

1
4

1
4

1
5

1
5

1
7

1
4

1
4

1
4

1
7

0
T

e
x
a

s
 D

e
p

t.
 o

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

 -
 J

e
s
te

r 
II

I

1
2

8
3

3
2

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
S

u
g

a
rl
a

n
d

1
3

3
5

5
1

1
7

1
3

1
4

1
4

1
4

1
2

1
4

1
4

1
3

1
4

1
4

1
2

1
6

5
P

la
n

ta
ti
o

n
 M

U
D

1
3

3
5

5
1

7
7

1
9

1
3

1
9

2
1

2
5

2
5

2
3

3
1

1
7

1
6

2
2

3
F

o
rt

 B
e

n
d

 M
U

D
 1

0
6

1
3

6
2

8
1

6
0

6
0

6
0

6
0

6
0

6
0

1
2

1
1

2
1

6
0

6
0

6
0

6
2

8
4

4
F

o
rt

 B
e

n
d

 M
U

D
 1

1
2

5
1

7
0

3
3

1
8

1
7

1
8

1
8

1
8

1
8

1
8

1
8

2
0

1
8

1
8

2
2

2
2

1
T

e
x
a

s
 D

e
p

t.
 o

f 
C

ri
m

in
a

l 
J
u

s
ti
c
e

 -
 J

e
s
te

r 
I

1
0

0
4

7
1

1
0

4
1

0
9

1
1

7
1

3
0

1
2

6
1

3
2

1
4

5
1

3
8

1
3

8
1

2
4

1
1

1
9

4
1

,4
6

8
C

it
y
 o

f 
L

a
k
e

 J
a

c
k
s
o

n

1
0

3
1

2
1

8
9

8
5

7
9

7
6

7
0

5
9

6
7

5
7

6
0

5
7

6
0

5
9

8
1

8
C

it
y
 o

f 
W

e
s
t 

C
o

lu
m

b
ia

1
0

8
8

2
1

0
0

0
0

0
0

0
0

0
0

0
0

0
C

it
y
 o

f 
F

re
e

p
o

rt

1
0

0
4

4
1

4
9

5
1

5
5

6
1

5
9

6
2

6
8

6
5

6
5

5
8

5
2

4
6

6
9

1
B

R
A

 C
R

W
T

F

1
0

5
4

8
1

4
0

4
2

4
5

5
0

4
8

5
1

5
6

5
3

5
3

4
8

4
3

3
5

5
6

4
C

it
y
 o

f 
A

n
g

le
to

n

5
1

7
0

3
4

1
6

0
1

3
3

1
3

3
1

4
7

1
4

7
1

4
7

1
6

0
1

4
7

1
6

0
1

6
0

1
6

0
1

4
7

1
,8

0
1

F
o

rt
 B

e
n

d
 M

U
D

 0
2

5

5
1

7
0

3
4

3
7

3
7

3
7

3
7

7
3

1
1

0
1

4
7

1
8

4
1

4
7

1
1

0
7

3
3

6
1

,0
2

8
F

o
rt

 B
e

n
d

 M
U

D
 0

4
1

B
R
A
-C
A
-0
0
0
1
6
6



Appendix E 

System Operation Model Setups 

BRA-CA-000167



Appendix E June 14, 2004 

Appendix E 

System Operation Model Setups 

System Yield at the Gulf of Mexico 

** BRA System Operation Modeling starts here 
** TS used to represent the depletions for current BRA water right under the TCEQ Brazos WAM Run 3. 
** TS with all 2060 return flows 
**------Possum Kingdom 
WR515531       0        19380406       1     1.0  5155DP                C5155_TS   C5155 5155001 
TS      19401940    8863   10360     654   16202   67673   30014   43979   38650   35174    2445   41073   15924   311010 
TS      19411941    9950   18613   20475   17235   22403   31096   39731   33466   32372   17418   23837   17758   284353 
TS      19421942   18097   13077   14313   27077   28940   34546   15546   22890   68563   17424   24248   15394   300116 
TS      19431943   16764   10168   25559   30878   16805   42869   14445    1225    2039    2966    1273     676   165666 
TS      19441944    4303   12919   45050   23225   50575   49567   30222   16327   24759   52134   12571   11885   333535 
TS      19451945   11282   12957  115437   58200   26897   38661   37892   10087    6531   82555    6801    1291   408591 
TS      19461946   19329   15246    8135    8083   27433   43830   27725   58200   80981   27705   18633   16788   352089 
TS      19471947   14082    6749   11971    9044   53766   37914    8654    2440   13272   30267    9874   37469   235501 
TS      19481948    4132    5769   24226    8062   30609  125659   61022    7811    7459   15529   11007    3217   304502 
TS      19491949    2527   13081   11536   14406  151237   32717   14691   15520   82164   21296    9562    3428   372165         
10665.8
TS      19501950    3421    8187    2733   56928   58071   33669   31316   39058   26791   19775    1219    2196   283364 
TS      19511951    3213    4763    2157    2318  105760   63085   23280   25177   21596     248     847     435   252879 
TS      19521952     959     515    1226    6922   16176   13656    8279       0    4985    3035    4605    2824    63182 
TS      19531953    1493    1124    7023    3303   76307     328  261348   85840    5708  179192   20200   10717   652581 
TS      19541954    3865    5631    1823   72797   20295   35739   11451   13550     869     368   17753     561   184701 
TS      19551955    2027    5957   17162   15016  183035   30258   39964   23247   39161   29140   15893    7934   408794 
TS      19561956   15508    4452     423    2112   39320   13615       0      73    1877    5360   13349   20943   117031 
TS      19571957     582  215737    9006   40762   13435   33226   35856   13036   17955   55137   13145   15594   463469 
TS      19581958    9858    7677   29379   19158   25148   31467   39546    7523   51658    9821    2852     129   234215 
TS      19591959    2391    1820    2656     592   43130  117540   31835   14193    5932   59372    3924   19831   303215 
TS      19601960   23797   15819    8947   21636    6291   13026   84433    9725     361   70197   22058   13231   289520 
TS      19611961   10244   14274   18873   11010   28039   34025   29957   24226   35792   12384   24939   11195   254957 
TS      19621962    5645    3064    4951    6713    2364  103117   30669   14930   35973   20371   16205   15901   259903 
TS      19631963    5894    6256    7981   52670   20651   28541    2212       0    8211   11689   42587    4400   191093 
TS      19641964    7809   45284    7624    4160   12601   33525    2952   14968   43034    5190   64452    2619   244216 
TS      19651965    5656    5433    3099   44533  150244   32908    6456   32250   37504   53163    8665    3732   383642 
TS      19661966     622    5137    8638   74450   29714   23879    3947   58105   36019   23788    7314    3217   274828 
TS      19671967    4005    6205    8405   54958   23986   74266   36435   16082   45278    6997     428    3066   280110 
TS      19681968   55883   14943   18006   22288   21674   30547   33402   10247     474     397     278    5422   213560 
TS      19691969    4446   11693   79444   67604   33355   31796    1495     817   92379   19227   20021   13561   375838 
TS      19701970   16782   12936   18071   19229   27903   16370     184     348     464     491     555     408   113739 
TS      19711971    1513    2898    2784    2955   15190   75656    8258  272002   23831   17531   15540   16743   454901 
TS      19721972    5519   11669    7307   15277   66445   18615    9200   76929   26980   17368   20113   18351   293772 
TS      19731973   10918   14675   19973   17972   19196   37834   29118    9327   20292   25509    3112     517   208442 
TS      19741974    5556    5440    4137   29558   11498   33381    1926   14076  181778   17119   20519   15308   340295 
TS      19751975   15484   15425   20653   22371   15741   34043   33749   35520   27946    5053    3008    3042   232034 
TS      19761976    7808    8437    5168   17779   35949    6168   21318   22130   69328   91451   26404    9537   321476 
TS      19771977   12268   12720   30006   20344   23069   33647    8542     272    6557     407     108    1641   149580 
TS      19781978     755    3449    8460   26141   14833   15536    1100  280138   19580   16077    7343    4394   397805 
TS      19791979    7218    8862   47302   18911   43119   30105   31187   24335    4504    2201     488    4661   222893 
TS      19801980    3142    7471    4355    6133  159828   34572    6186    1007  104852   28832   18368   15754   390501 
TS      19811981   16483   13128   20560   23162   24867   26099   11025   12755    6381   87168   19727   11250   272606 
TS      19821982    7894   11782   15989    9524   51859   30508   39223   13962    3131    3713    1680    7248   196511 
TS      19831983     910   17402   16315    9729   89458   39323    9360     556     396   95642   25982    1359   306434 
TS      19841984   15755   10351    7128    3808     548     414     196    3161    1561   86798   46484   73575   249779 
TS      19851985   82294   48518   15335   22466   25639   27695   25213   12806     908   83676   13583    5238   363372 
TS      19861986    8436    7391   10080   15038   24414   72099   41274   19146   40983   20505   16082   13341   288788 
TS      19871987   14341   11523   20834   27153   15101   27618   38931    9744   15622    1130    3247   30327   215569 
TS      19881988   13948    9325    8173    7441    8087   17517   27788     976   57388    6717    2448    5712   165520 
TS      19891989    3620   20227   13983    6469  202815   46450    7759   32082   53790    8459    3239    4493   403385 
TS      19901990   12907   21900   57912   15240   25706   35337   17090   46152   30036   20819   19253    7706   310058 
TS      19911991   19976   17748   18266   10915   46757   31694   40637   33695   25935   21533   21144   10163   298463 
TS      19921992   14374   11867   21412   23663   18440   25100   35911   33422   24965    4486   16295   23904   253839 
TS      19931993   19061   19499   18953   22488   25872   30658    9891   11073   13174   35379    4664    9890   220602 
TS      19941994    6164    9042   10702    5815  146843   21437   17792     237   19064   75279   39250   12513   364139 
TS      19951995    7403    3423   19921   12318   37328   37209   18676   44797   23217   10324    3024    2880   220520 
TS      19961996    3596    7787    6935   15620    7339   14626    6487   42175  165007   22812    9837   16711   318931 
TS      19971997   11365   15277   20445   17314   21305   21953   38319   18886    2598    2562     570   14511   185106 
**
**
**------Granbury
WR515631       0        19640213       1     1.0  5156DP                C5156_TS   C5156 5156001 
TS      19401940    1264    1270    2420   11578   11240    8801   13176   13689   12131    3673    7940    3293   90476 
TS      19411941    4537    2616    5340    5239   10074    9567   12966   10905   11016    7043    7228    4584   91114 
TS      19421942    5021    4385    3172    8071    7918   10234    5664       0   28325    6060    7084    4414   90347 
TS      19431943    1936    7606    6438    7800    6696   10510       0       0       0    2383     966    2908   47242 
TS      19441944    5342   25891   26498    6660    7442    8106    7955       0   26138    5298    5824    4497  129650 
TS      19451945   12661    2131    3661    5196    9638    8289   12988    1895    4377   25117    3323    4697   93973 
TS      19461946    7034    4054    5279    6953    5381   10905    1426       0   35308    9112    4359    4811   94621 
TS      19471947    3921    5705    5022    5478    8715   10647       0    1402       0    8668    3955   30207   83720 
TS      19481948   16043    3191    6082    1024   14364   10375   13220       0       0      67    1052     828   66244 
TS      19491949     704   20522   34122    5193    6321    9958   10335       0       0   31743    7626    3815  130338 
TS      19501950    4097    3720    5171    8079    7335   10116   11443   13393    8499    9972    4680    2356   88860 
TS      19511951       0    6573    4408     281   12326   20819       0       0       0       0       0    3228   47635 
TS      19521952       0    3018    1496    7528   38790       0       0       0       0       0    7903    2808   61542 
TS      19531953    2418     575    1973    3335   21564       0    7324       0       0   30673    6534      53   74449 
TS      19541954       0     763       0    9092  101571   12540       0       0       0     551    2393     918  127828 
TS      19551955       0    2562    2175    1539   63489   17347    4073       0   28511    9817    4082     483  134078 
TS      19561956    1674    1093    5032       0   29021       0       0       0       0       0       0   23262   60083 

E-1
BRA-CA-000168



Appendix E June 14, 2004 

TS      19571957       0    8938    8915   38566    9170   10853   13357     570   10027   14995    3181    4637  123208 
TS      19581958    3336    3892    4153    4562    7876   10510   12801   11191    6363    1101    3770    6511   76065 
TS      19591959     667    4440    1364    3504    4191   17698   19543    7663       0   16766    5540    3399   84775 
TS      19601960    2962    4289    5761    6608    8219    2726   19822    3662       0   23204    6203    1759   85214 
TS      19611961    2038    3450    5517    3261    3062   16410   10981    6955    6206   13340    4306    3896   79419 
TS      19621962     895    1371    1868   11721    2392   19556   11086   12035    7467    6203    4699    4296   83590 
TS      19631963    4151    1282    8312    8035    6948   10993       0       0       0       0    4172    1809   45703 
TS      19641964    1066   10555    6439    8874    4183    2646       0       0   28562    2094   54647    4553  123619 
TS      19651965    3194    2677    5409    6852    4395    8717     829    5792   14046    8592    1948    5898   68346 
TS      19661966     405    9401    5185   14982    8147    8944       0    6202   23632    7599    3671    1710   89878 
TS      19671967    3925    2871    2179    5262    3872   28598   11777       0    7805    6198     912    6118   79517 
TS      19681968   13681    3782    4294    5850    6510    8581   11502   11749    5469    2150    2836    4006   80407 
TS      19691969    2018    8554   10908    5671    7180   11151    5793   16445    9267    4859    5440    3060   90345 
TS      19701970    3742    2371    3741    5645    7231    2147       0       0   13869    5000    4129    3209   51084 
TS      19711971    3404    3037    2353    3237    8110       0    5758       0   64559   11149    5656    3184  110448 
TS      19721972    3885    5303    3968    4165    8892    2970       0   27755   16745    5133    4908    4618   88342 
TS      19731973    2454    3795    5451    4954    8213    7435   10070   12875    3562    6802    5457    5436   76503 
TS      19741974    3704    2711    3085    4772       0     827       0    9606   12684   33320    6203    4004   80916 
TS      19751975    3956    4338    5407    6253    4647   10926   10996   11705    8691       0       0       0   66918 
TS      19761976    2805    2696    2553   17826   18800   10130    9372    1846    2711   18116    5260    4259   96373 
TS      19771977    2957    4631    4588    4852    6925    9638    2585       0       0     776    3659    3112   43723 
TS      19781978    2326    4223    4381   24844       0    3311       0   28678       0    4734    1949    1924   76369 
TS      19791979    3545    2382   37836   23626    7540   10081     818    1762    1387    7938      65    5826  102805 
TS      19801980    3401    8579    2119    4210       0    8069       0       0       0   78215       0    9385  113979 
TS      19811981    1729    2480    8873    6525    6825    7225       0    3628       0   30271    6191    5303   79048 
TS      19821982    3830    4146    5510    6560    5514    8480   13123       0       0       0     815    1936   49915 
TS      19831983       0    5261   15700    5909   31890    6644       0       0       0    1229       0       0   66634 
TS      19841984   13472    2788    6943       0       0       0       0       0       0   33070   23900   34704  114877 
TS      19851985   17253     233    7945    6745    8164    9751   10501       0       0   28624    4628    1656   95499 
TS      19861986       0   11025    3753    3199   11862    7547   13825       0   18729    5023    4207    2691   81861 
TS      19871987    3847    2599    6513    8810    4487    8413   12828    1762     971       0    3624    3320   57174 
TS      19881988    6377    1908    2915    1455       0   23683       0       0       0       0       0    2954   39290 
TS      19891989    4433   21252   28101   16308   25327    8434    3296   15303   11223    4455    3217     239  141588 
TS      19901990    8115    9885    3799    4699    8777   12025    2374       0   27754    5567    3857    5052   91904 
TS      19911991    2621    4498    2776    9857    6485   10347    5593   16299    7293    6022    6421    3253   81464 
TS      19921992    2584    4594    6461    6416    4664    7240   12176    6790   12688    4700    6749    2818   77882 
TS      19931993    2958    2961    4886    5982    7983    9313       0       0       0   41255    5139    4073   84550 
TS      19941994    3803    3688    4598    2168   10002   11363       0       0    8549   29321    2981    3896   80368 
TS      19951995    3625    1704    5713    5278    3593    8751       0   20543    7184    6101    5474    4370   72337 
TS      19961996    1220    6658    2659    5901       0       0       0   46333    7982    6394    1934    4479   83560 
TS      19971997    4941    2677    7230    6108    7567    7724   13131   10936       0    2706    4541    9881   77442 
**
**
**------Whitney
WR515731       0        19820830       1     1.0  5157DP                C5157_TS   C5157 5157001 
TS      19401940       0     571       0     271    4740    3216   10895   12764       0     485   -4779    -201   27963 
TS      19411941    2751     159    3055    2072    4694    1962   11359   10349   10892     705    5805    1620   55424 
TS      19421942    3938    3417    3224   -5367    3788    8054       0       0    4314    2813    4777    1599   30557 
TS      19431943    3551    5545    2428    6329    2307    8321       0       0       0     713       0    -169   29027 
TS      19441944   -1561   -1743    2666    4021   -1474   11591       0       0   11421    6759     283      68   32031 
TS      19451945    1514    -784   -1298    3272    8162    5330    8575       0       0    4512    5090    2594   36967 
TS      19461946    -448    1628    2724    4455    -881    9837       0       0    7279    8315     -67    3008   35848 
TS      19471947     450    4742    1885    2174    4946    9199       0       0       0       0    2186    -691   24891 
TS      19481948    1100    -172    3823       0    3953       0   11280       0       0       0       0       0   19985 
TS      19491949   -3057    -757    2237    1614     987    5231       0       0       0    1610    6792    2013   16670 
TS      19501950     961   -2128    6887    2693    3216    7394    8235   14897    6619    9362       0       0   58135 
TS      19511951       0     824    2346       0       0    5382       0       0       0       0       0    1359    9910 
TS      19521952       0       0       0   -4697     370       0       0       0       0       0   -2194   -2814   -9335 
TS      19531953    4590    2135    1361    1443    2147       0       0       0       0       0       0       0   11676 
TS      19541954       0       0       0       0   37880       0       0       0       0       0    3284       0   41164 
TS      19551955       0    3221    1734    7444   54519    8164       0       0   16462   19026       0       0  110570 
TS      19561956       0    2256       0       0    7780       0       0       0       0       0       0    1692   11728 
TS      19571957       0       0    2291   -8860    8648   13186   15697       0       0   -4323   -3116    3401   26924 
TS      19581958    1715     206    2522    2556     617    8081   13760       0    4773    1333    2890    1080   39533 
TS      19591959     926   -1051    7924    4578    1022    -871    7907       0       0   -2188    3834     816   22895 
TS      19601960     303    2314    4180    6203    8319     318    9604       0       0    1982    4300   -6647   30876 
TS      19611961   -4129    1052    5507    8566    5523   -6990    9871   10574    7495    4686   -1772     463   40847 
TS      19621962    1929    3370    5096    3487    1880   -2811   13999   15165    2747    5945     889    1534   53229 
TS      19631963    2337    4136    4070    5225    2829   10057       0       0       0       0     741     -19   29377 
TS      19641964   -1772    1683     681       0       0    6391       0       0    4632       0   -3565    2836   10885 
TS      19651965     358    -389    4363    6937   -7487   10814       0       0       0     419     775     170   15959 
TS      19661966    1118   -1278    4919   -2252    4189    9283       0    5196   -1738    7248    4081    2588   33355 
TS      19671967    2818      15    2008    4641    5512    9565    6664       0   -5402    -900    2325     194   27439 
TS      19681968   -4657    1926    1252    1496     518    4893   11141       0       0    5938     983    2696   26185 
TS      19691969    3992     502    1041    2012     846   14536       0       0       0    2033    2148    -124   26985 
TS      19701970    2017   -1741    3484    6062    4581    9658       0       0       0    -681    4330    2033   29745 
TS      19711971       0    3131       0       0       0       0       0    1282       0   -5269    5054    1971    6169 
TS      19721972    2389    5009    8623       0    2949       0       0       0    5733    1950    -258    2225   28619 
TS      19731973       5    1032    4061    -650    5417    3930    1841   11520     -67   -5545    3799    4878   30220 
TS      19741974    1196    4623    6939       0    6857       0       0    -832    1198   -1717    2553    1753   22570 
TS      19751975    2124    1101    3400    1381   -4246   10130    6609       0    4198       0       0       0   24697 
TS      19761976    2127    5473    3405   -3386    1554    4832    1036       0    1552   -1152    3377    1293   20111 
TS      19771977     705    3334    1070    2523    4240   10545       0       0       0       0     521       0   22938 
TS      19781978     803   -2143    4179       0       0       0       0       0       0       0   -1971       0     868 
TS      19791979     484     273    -989    5182   -1105    9362    7665       0       0    4298       0    -297   24874 
TS      19801980    -177    2347    1231    3759    2496       0       0       0       0    5961       0       5   15623 
TS      19811981       0     804     -11    3861       0   -6041    9025       0       0   -7856    4274    3635    7691 
TS      19821982    2204    2659    1654    3728    -659    3850   11966       0       0       0    -803    -500   24099 
TS      19831983       0    -803    1544       0     819       0       0       0       0       0     -13       0    1548 
TS      19841984       0       0    2295       0       0       0       0       0       0   -7694    1366   -4233   -8267 
TS      19851985    1581     717    1226    6378    5608    6460       0       0       0    -818    2344   -2646   20849 
TS      19861986       0    1888    5173       0    1032     434       0       0    3876   -1534    1356   -1007   11218 
TS      19871987    1735     132    3590    8992     173    -496   11453       0       0       0   -3033    -955   21592 
TS      19881988    3651     761    3230       0       0     857       0       0    -398       0       0     529    8628 
TS      19891989    -838   -1653    3186    7297    4293    3675   10031    4071       0    2043       0    2900   35005 
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TS      19901990   -1161   -1917   -3338    3197    9950   12986       0       0    4993    3991    -367     564   28899 
TS      19911991   -1696    1751    7303    3765    3476    5965       0    1693    4041    2545    4839   -3180   30501 
TS      19921992      40    1101    5765    7669    3628    9323   14723       0       0    1254   -2159    -805   40540 
TS      19931993   -1083      88    2271    3878    5774    7819       0       0       0   -5052    1535    2235   17466 
TS      19941994    1838    -114    3268       0   -4146   10476       0       0       0     778    -704   -2588    8809 
TS      19951995    1375    2421     561   -2360    3044    8720    9815    6538    4917    1959       0    2508   39498 
TS      19961996       0    4359    3473       0       0       0       0    6901    3105    4314   -1535     941   21559 
TS      19971997    -368   -4476    -367   -2120    6408    4023   13510       0       0       0       0   -5472   11137 
**
**------Aquilla
WR515831       0        19761025       1     1.0  5158DP                C5158_TS   C5158 5158001 
TS      19401940      91     132      82    4659     972    2343    3197     111       0      99    8878     954   21519 
TS      19411941    1305     983    1245    1570    1898    1571    3253    2423     142    4351     684    1403   20826 
TS      19421942     945     714    1063    3902    1675    2218    1508       0    6975    1578    1714    1119   23409 
TS      19431943    1450    1006    1954    2064    1557    1223       0       0       0     600      83     260   10195 
TS      19441944    2170    8924    4640    2458    1302    3047     176       0     103     213     367    7878   31277 
TS      19451945    6361     801     736    1403    2312    1941    3090     333       0     248    1242     186   18651 
TS      19461946    3769    6462    1358    1679     863    2663       0       0     346     103    1617    5593   24453 
TS      19471947    6807    1614    1139    1368    1616    2508       0     111       0       0      83    1150   16394 
TS      19481948     645    1066    1061    1605   14557    1537    5346       0       0       0       0      90   25907 
TS      19491949    2853    2547    2196    6728    3629    2117     474       0       0      99      83      90   20817 
TS      19501950      91    7748     570    8010    2115     154     892     111    2265      99      83      90   22230 
TS      19511951       0      91      82    1586       0   21243       0       0       0       0       0      90   23092 
TS      19521952       0     637     303   18750    2811     338       0       0       0       0    4514   14015   41367 
TS      19531953    1229     437    2043    1278    1355       0       0       0       0     503       0     152    6996 
TS      19541954     128      29       0       0    5008     107       0       0       0       0    1170       0    6442 
TS      19551955       0    1094    1256     684    7107    2835       0       0     103      99      83      90   13352 
TS      19561956      91      84      82       0   10139       0       0       0       0       0       0     199   10596 
TS      19571957       0       0     431   48637     550    2225     255     111       0    9109     409    1294   63021 
TS      19581958     946     803    1201    1068    2561     311    2400    1116    2227      99      92     114   12937 
TS      19591959     114    3368     572    4919    5125    1664    1452       0       0    6455     687    1396   25751 
TS      19601960     911    1014    1481    1829    2253    2370     253       0       0     783      83    9515   20491 
TS      19611961     931    1137    1452    1964    1210    2385    2678     286     730    1685    5185    1017   20660 
TS      19621962     966    1325     962    1884    2530    1859     446     125    2970    6227     310     865   20469 
TS      19631963     623     329     277     904    1263     107       0       0       0       0      83      90    3677 
TS      19641964     197     139    1156     366     109     107       0       0    4070       0   10743     138   17025 
TS      19651965    2713   12334     989     589   10172     920     109     111       0     142    1435     318   29832 
TS      19661966     243     969     696   13549    1821     605       0    1688     510      99      83      90   20353 
TS      19671967      91      83     170    5473    3104    3160    1491       0     612   15428    1179     766   31557 
TS      19681968     203     966    1223    1305    2456    1742     576     111     189    1081    2047    3340   15237 
TS      19691969     341    2742    4380    1064    1933     471     109     111     110     187      83     752   12283 
TS      19701970     259    8212    6703    1272    1537     242       0       0     196   11469     479     244   30611 
TS      19711971     178     894     142     155   10442       0       0     610       0   10312    1394     615   24742 
TS      19721972     938    1603    2040    1114    2944     184       0       0     657    4497    1750     351   16077 
TS      19731973    6835     926    1299    1264    1924    1799    2565     365    4395     768    1402    1264   24806 
TS      19741974     879    1592     802     411    2100       0       0    4224    6939    1117     917    1000   19982 
TS      19751975    1204    1022    1367    1562    1354    2292     318     127     129      99      83     122    9679 
TS      19761976     120     130     687   15326    1107    2269    2662     219     920    2301     384    3738   29861 
TS      19771977     778    1327    1340    1874    1902     790       0       0       0      99      83      90    8284 
TS      19781978      91    1068     835     927       0     107       0       0       0       0      83     116    3228 
TS      19791979     344    1220   14526    7127   13361    2587    1272     636     103     125       0     537   41836 
TS      19801980    4411    2056    1096    6127    1451     135       0       0       0     123       0     857   16256 
TS      19811981     217     166    1996     566    2599   17865    1296       0       0    1005     238     212   26160 
TS      19821982     159    1046    1641     450   10719    1997     790       0       0      99      83     399   17383 
TS      19831983     259    6966    6446     398     961     779       0     799       0     177     541      90   17415 
TS      19841984     265     275    6663     358       0       0       0       0       0   13180    1749   11298   33789 
TS      19851985    1298     688    1220    1522     313     367       0       0       0    6985     197    7401   19991 
TS      19861986     563    1707     811     553    2834    1615       0       0    1922    6234    1502     513   18254 
TS      19871987    1167     627    1558    1993    1296    1839     608     276    2507       0    4615    4478   20962 
TS      19881988    1472    1187    1453    1506       0    2145       0       0       0       0       0     302    8065 
TS      19891989    1782    8408    7063    1916     883    1474    2904     823     103      99      83      90   25629 
TS      19901990    7032    3619     680    1340    1233     107     109       0     103      99     270      90   14682 
TS      19911991    2234    2004     603    5457    7282     107     252    8078     459    2886    1375     602   31339 
TS      19921992     888    1087    1546      87    2773    1803     109    2748     103      99    1677    6534   19456 
TS      19931993     687     895    1035    1247    1809    1989     705       0       0   11098      83    1158   20705 
TS      19941994    1056    2067    1432    1209    1365    2647       0       0       0    5592    5005     768   21141 
TS      19951995    1074     910    1035    1612    1950    2398    2736    2313    1419    3135      83      90   18757 
TS      19961996       0     655     340    1787       0       0       0    2796    1875    1093    9866    4528   22941 
TS      19971997    1193     441    1557     972     859    1963     299     581       0    4049     350    7090   19351 
**
**------Proctor
WR515931       0        19631216       1     1.0  5159DP                C5159_TS   C5159 5159001 
TS      19401940       0     209       0    4775    2101    3254    2308    2314       0       0   13425    1142   29529 
TS      19411941    1215     829    1264    1225    2537    3292    4528    5700    3141    1300    1759    1137   27927 
TS      19421942    1240    1308    1294    1626    2625    3961    2664     552   10655    1494    1983     929   30329 
TS      19431943    1229    1444    1185    2313    2516    1989       0       0    1069    2806      54     524   15129 
TS      19441944    7402    8874    3517    2227    2805    1806    8494       0    3172    1507    1155    1536   42496 
TS      19451945    3136    4367    1500    1949    3294    4193    4892     192     262    4887     716     884   30271 
TS      19461946    5041    4143    1662    1816    2655    3805      82       0   12643     709    4270    1009   37833 
TS      19471947    1114    1360    1214    1595    2088    1370       0       0       0       0     107    4259   13108 
TS      19481948    1263    2507    1234     605    5354    2869    3517       0       0       0       0       0   17349 
TS      19491949       0    1620    9836   16488    6836    3971     415       0       0    2800     509      66   42541 
TS      19501950     142    2781       0    6003   12415    4027    4816       0     198       0       0       0   30383 
TS      19511951       0       0       0       0    4060   12947       0       0       0       0       0       0   17007 
TS      19521952       0       0       0    1159   31290     404       0       0       0       0    1550     566   34969 
TS      19531953     133      80     255    3095    9057       0    3365       0       0    8711     998     357   26050 
TS      19541954     167       0       0    1928    1259       0       0       0       0       0    2515       0    5869 
TS      19551955       0     958       0    6943   40855    4164       0       0    2614     632       0       0   56166 
TS      19561956       0     208       0       0   21118       0       0       0       0       0      65    3213   24604 
TS      19571957       0      10     153   22047    1453    3464     618       0       0   13742     623    1075   43186 
TS      19581958     583     847     855    1089    2078    1828       0       0       0       0       0       0    7279 
TS      19591959     120     408       0     455       0   11634   13328      49       0   14623    1273     779   42670 
TS      19601960     544     970    1223    1620    2675     620       0       0       0    1989      27     591   10259 
TS      19611961   17003     997    1397    1960    2065    2437    4694     218       0    1405     695     999   33869 
TS      19621962     808     830     796    1203     137    3074       0     378   20106    1728    1080     950   31090 
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TS      19631963     936     985     967     766    2358    4027       0       0       0       0    6741       0   16780 
TS      19641964    2615    5317    2153    5973     495      76       0       0   21232    1192    1297    1370   41719 
TS      19651965     498     374    1774    2365     -86    4394    2582       0     224    2845    1764     672   17407 
TS      19661966     692    1555    1164   10055    7335    4873       0    1119    7574     386     453     281   35486 
TS      19671967     748     323    1868    2619   11789    7479     873       0    3621       0     520     508   30349 
TS      19681968   11074     718     825    2039    1363    4719    4493     733       0       0     415     648   27026 
TS      19691969    1184    1005   11314    5647    2467    3339       0       0       0    4258     875    9216   39303 
TS      19701970    5142     107     895    1551    1719    5076       0       0    2728    1448       0     921   19585 
TS      19711971     808     685       0     770    7400       0    1081   12433    3893   10558    1032    6738   45397 
TS      19721972    1587    1758    1493    3699    2496       0       0       0       0     452       0     348   11832 
TS      19731973    1393    1828    1873   19872    1964    3751    6231       0       0   10749    1104     627   49391 
TS      19741974     616    1120    1697    1021       0       0       0    4083   10601   10152    4117     746   34153 
TS      19751975    1421     814    2087    1408    1248    2718    2872    1286       0       0       0      11   13866 
TS      19761976       0     587     561    8312    4207     291    1672    1024    1272    2930     524     540   21918 
TS      19771977     316    1100   26775     127    3089    1350     852       0       0       0       0       0   33609 
TS      19781978       0      10     645       0       0       0       0       0       0       0       0       0     654 
TS      19791979     980     327   10794    2805   20834    1213     269    3467       0       0       0     117   40807 
TS      19801980     149     290     234     643   14553     702       0       0       0       0       0       0   16572 
TS      19811981       0     395     863     268     359    6435       0       0      31   24207    1097       0   33655 
TS      19821982     286     671    1255     577   18407   19675    6865       0       0       0       0       0   47736 
TS      19831983       0     197    2302     562     979       0       0       0       0       0       0       0    4040 
TS      19841984       3       0    4761       0       0    2123       0       0       0   21832    3561    9754   42033 
TS      19851985   20912    1022    1329    2456    2523    3465       0       0       0    1586     620     184   34097 
TS      19861986     124    4185     743     884   17364    1250    5655       0    5500    1167     475     398   37743 
TS      19871987    1059    -386    1582       5    2702    3145    6936       0     292       0       8      11   15354 
TS      19881988    1426    2395       9     739       0   18621       0       0       0       0       0       0   23190 
TS      19891989     315    2850    1497    2095   20148    2974    5089    6929       0       0       0       0   41897 
TS      19901990    2367      10    8415    2060    3854    5325    5231    5366    2462    2679     753       0   38522 
TS      19911991    1531    1484    2452    1569    1730    4867       0   10687    1939     273    1748    -199   28080 
TS      19921992     742     578    2221    2331    1857    3307    5753    5343    3432    3141     -94     587   29199 
TS      19931993     280     313    1333    2156    2619    3299       0       0       0   16304    1370     973   28646 
TS      19941994     885     632    1805    1884   -1018    5439    4546       0       0    8740     163     130   23207 
TS      19951995     923    1108     805    1415     919    3458    5773    4280    2132    3163     261    2315   26551 
TS      19961996    1067    1571       0    4093       0       0       0   14176    2669     105     -12    1637   25305 
TS      19971997    1610    -226    1525    1643    2207    2056    6607    4834       0       0    1597    2793   24645 
**
**------Belton
WR516031       0        19631216       1     1.0  5160DP                C5160_TS   C5160 5160001 
TS      19401940       0       5       0   22269     594   26703   16296    -314       0    1251   49014    8057  123874 
TS      19411941    7923    7155    8168    7467   11339   10860   16320   16866   13992    8949    9235    7900  126174 
TS      19421942    7216    5789    3782   15334   11200   13747   12868   19296   11873    9644    9487    7739  127976 
TS      19431943    7854    8853    8091   10572    9852    1254       0       0    1732    1228    -173    1586   50849 
TS      19441944   39846   55799    8000   10132   11377   14806    6889       0    2484    3878    4297   28812  186318 
TS      19451945   35492    6581    7997    9804   12871   12063   15849     335    4463   34959   10548    8036  158998 
TS      19461946    6183    7367    9341    8468    9530   13190    2038       0   11244    2025   18492   24395  112272 
TS      19471947   21651    8217    8068    8352   10146    4733       0       0       0       0      -6    2122   63283 
TS      19481948    -137   15540    7205    3129   20893    2491    7114       0       0       0       0       0   56235 
TS      19491949    -115    -119   52945   67937   59529   42027    3152       0       0    -195    -169    -139  224852 
TS      19501950    -141    6950    -131    4888   27405   14919   11671       0   25358       0       0       0   90918 
TS      19511951       0       0       0    -161    8173   12510       0       0       0       0       0       0   20522 
TS      19521952       0       0       0   22855   36731    3747       0       0       0       0    2770   14876   80979 
TS      19531953    3078    -122   13813    4256  146584       0     906       0     -87   10947    1345    -137  180583 
TS      19541954     -58       0       0    -178     695       0       0       0       0       0    -162       0     297 
TS      19551955       0    5382    -173   12818   44207   24278       0       0   10844    2778       0       0  100134 
TS      19561956       0    -134       0       0  104058       0       0       0       0       0    1345     478  105747 
TS      19571957       0      18   16360  298275  109427   14426   19562    2108    -174   30632    5444    8696  504775 
TS      19581958    7000    3177    9035    5328   11877   13582    -353       0       0       0       0       0   49646 
TS      19591959    -141    1170     -51    -128    -192   35438   11305    5625       0  120888    7904    6045  187862 
TS      19601960    6563    7350    8274   10335    9479    -246     -30       0       0   49897    7308   24786  123715 
TS      19611961    6346    6670    9354   11583   10941   11830   13937    9470    6032   21338    7205    7542  122247 
TS      19621962    7164    7450    5649    8406    4398    9072       0    -341   36042   16135    2065    8286  104327 
TS      19631963    1755    1369    2464    -159   33353   11867    -333       0       0       0    -121       0   50195 
TS      19641964    1594    4604   13625   41408   13034   80895       0       0   46898   10840    7078    7649  227626 
TS      19651965    4828    5595    8313    9901    2647   13367   19388   17879   11504    6366    9498    5261  114547 
TS      19661966    6497    5647    9620    6979   11038   13037    -323   33156   10476    6352    1420     126  104025 
TS      19671967     987    -159     293    6745    6963   11437    6470       0     667       0    1171     -79   34494 
TS      19681968  116338    6475    7272    8870    4386    9820   13227    -313    -217       0    -134    1739  167461 
TS      19691969     917    3320    6862   70167   11149    4215       0     -98       0    4563    9862   20860  131818 
TS      19701970   25972   33577    7493    9257    8767   14079       0       0   25991    2702    -184     -51  127601 
TS      19711971     461    -155    -131     864    4312       0  103590    9476    -214   31821    6946    5637  162605 
TS      19721972    7175    8476    8155    1934   16730    -116    -255       0       0    4715    2382     859   50055 
TS      19731973   13467   16568   36338   31358   11118   10281   14042       0       0   34336    8821    1840  178168 
TS      19741974    4922    4577    3452    1080    1403       0       0   20024   70895    7534    7171    7359  128416 
TS      19751975    7640    6984    9019   10500    4259   10026   11433     753       0       0       0    -110   60503 
TS      19761976    -166    -131    1230   18515   20604   18977   61698    -311    2750   14476    7369   20457  165466 
TS      19771977    6365    6151    9016    6948    9982   14134     898       0       0       0       0       0   53494 
TS      19781978       0    1896    2313    -184    -199    -140       0       0       0       0     611       0    4297 
TS      19791979   14223   17104   57442   35566   94145   25235   13401    3241       0       0       0     748  261104 
TS      19801980    2009    5459    5022    7765   65658    6395       0       0       0       0       0    -139   92170 
TS      19811981       0    -116    8778    6332    1610  116843    -321       0    1630    3453     343       0  138552 
TS      19821982    -148    1546   14361   12881   49825   29871    9069       0       0       0       0       0  117406 
TS      19831983       0   10819   27966    3981   17727    -152       0       0       0       0       0       0   60341 
TS      19841984    -145       0    6133       0       0    -187       0       0       0   15823    2338   14262   38225 
TS      19851985   17943   19493   44584   18007   17941   24226       0       0       0   51499    7856   49198  250747 
TS      19861986    7287   58549    6780     845   43603    9750   19391    1949   17546    6738    7067    4191  183696 
TS      19871987    7605    5218    8662   11112    9132    7164   17761     612    2257       0     427    3909   73857 
TS      19881988     722    2075    2619    -193       0   57965       0       0       0       0       0       0   63188 
TS      19891989    6547   16812   27853   13952   86698    9214   11007    2068       0    -119       0       0  174032 
TS      19901990    -142     817   28452   63527   10503   17225   13691   12088    2784    1992    2283       0  153219 
TS      19911991   16765   13001    4339   10452   16476   11686    -297    6198    8661   34470    8734     804  131289 
TS      19921992    5396    5688    7986   10664    4619   11844   17063   13286   12665    3011    8035   11262  111518 
TS      19931993    5808    6701    7848    8896   10355   11347    -342       0       0   13874   10168    2248   76904 
TS      19941994    2213   23714   10325    3203   50724   13580   11620       0    -231    6473   20671   29243  171535 
TS      19951995    6323    6121    6807    8254    7222   11403   12747   16597   10821   12223    -152    1201   99564 
TS      19961996     750    1534    -138     324       0    -230       0   27344   71631   18219    8978    6909  135320 
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TS      19971997    6881    5669    8359    6798    9363    9433   17312    7098       0    -168    2077   42405  115227 
**
**------StillHouse Hollow 
WR516131       0        19631216       1     1.0  5161DP                C5161_TS   C5161 5161001 
TS      19401940    1156    2791    1386    8853    5811   13168   10175    2470    1168    3757   25009    5484   81227 
TS      19411941    5462    4980    5175    5201    6900    7784    9849   10617    3140   10792    3961    3733   77593 
TS      19421942    2941    2460    2417   18454    6819    9784    9128    2812   15275    6306    6320    5215   87928 
TS      19431943    5238    4809    6298    6510    5653    1720       0       0       0    2407    1502    1954   36091 
TS      19441944   22305   35725    5279    6478    7325   10602   11318       0    8183    5647    7619   15170  135650 
TS      19451945    5126    4939    5577    5446    8277    8801    9924    7384   11941    7384    6639    5431   86867 
TS      19461946    4371    4952    5659    5347    5638    9238    2431       0    3807    2756    3942    8590   56731 
TS      19471947   29133    5476    5212    5446    6472    4688       0    2068       0    1060    1456    1753   62763 
TS      19481948    1512   13655    2846    6254    9971     819    5258       0       0     609     880    1449   43253 
TS      19491949    1153    1067   24789   38818    7897   12713    1882       0       0     651     948    1281   91199 
TS      19501950     968    4664    1351    4631    6363    4229     846      12    6631     623     684     763   31765 
TS      19511951       0     809     810     756    5608    3447       0       0       0     237       0     702   12369 
TS      19521952       0     589    1261   19779   39082    5257       0       0       0       0    1302   16962   84233 
TS      19531953    4057    2465    5762    8556   84804       0    1696       0    3733    4206    1084    1304  117666 
TS      19541954    1257     841       0    1259    5505     149       0       0       0    1579   19211     723   30523 
TS      19551955    2640    6499    2411    3982   56837   24199   10032       0    4776     610     560     804  113349 
TS      19561956     765    1293     511     345   31436       0       0       0       0       0    5453    4408   44211 
TS      19571957       0    1429   12333  166498   27754    8225    3392    1132    1869   26648    4400    5484  259163 
TS      19581958    4497    4049    5600    5448    6700    8705    3983    2215    2238    1933    1674    1669   48710 
TS      19591959    1505    1792    1585    2525    1420   26491    3151    7691       0   46523    5704    4637  103023 
TS      19601960    4930    4860    5414    5865    7258    3613    4980    3329       0   28714    5440    3998   78400 
TS      19611961    4734    4846    6134    6811    7191    6409    8018    6329    4810   10835    6657    4730   77504 
TS      19621962    4480    4045    5325    5859    6107    9863    2191     506   10566   20173    2594    5245   76954 
TS      19631963    2746    2037    1776    1460    3240    1138       0       0       0    2334    3451    1042   19223 
TS      19641964    1466    5224    9855    9810    6911    7227       0       0   16924    2837    8948    3667   72867 
TS      19651965    8203   48835   25148   10178    2928   10080    8519    3235   10555   10035    9732    3451  150898 
TS      19661966    4053    3797    6209    4307    6700    9917       0   20305    6869    7337    4532    3804   77830 
TS      19671967    3147    2568    2457    2791    2226     649     290       0     558    1057    1339    1088   18170 
TS      19681968   73014    4329    4075    5350    4087    8038    9314    3759    3779    1746    1771    2167  121427 
TS      19691969    2548    3540    7072   28375    7523    6376    1644    2782    1328   14335    8937   19431  103888 
TS      19701970    8117    3549    4288    6729    6117   11072       0       0   25478    5073    2611    2720   75753 
TS      19711971    2388    2575    4506    2035    2384       0   22179    7720    1511   15717    7442   26390   94845 
TS      19721972    5000    5920    6284    5125    9579    5808       0    2676     137    3418    3236    2874   50055 
TS      19731973   10075   16565   18498    5440    7902    8377    8602     995     655   20022    6562    6052  109743 
TS      19741974    4414    5532    5191    3678   11707    4162       0   22700    7016    5804    4104    4119   78426 
TS      19751975    4603    4491    5100    6070    3178    7985   10414    8370    2362    1939    1614    1808   57934 
TS      19761976    2137    2374    2840   19014   16098    7932    8333    5664    5682    8754    5271    5138   89235 
TS      19771977    4239    4233    6242    7000    6148    8979    4072       0    1901     570    1014     888   45286 
TS      19781978     921    2901    2608    2253     996    4436       0    1098       0      83    1263     815   17374 
TS      19791979    6934   13447   31250   22543   46096   13186    7837    8084    1018    1104     492    2122  154112 
TS      19801980    2144    3007    3107    4984   33197    9475       0       0       0     141     650    1384   58089 
TS      19811981     797    1176    6583    7148    9831   54687   11981    4567    9452    8966    6275    3250  124714 
TS      19821982    2847    3065    7889    7758    6433    9101    5049       0       0     152     318     899   43510 
TS      19831983    1723   10222   25200    9484   23628   10474       0     672      75     354     199     226   82256 
TS      19841984    1605    1392    2488    1348       0     579       0       0       0    7740    1457    4432   21041 
TS      19851985    8137   11173   33101   19323   17247   23694    1608       0       0   30285    4886   20748  170202 
TS      19861986    8746    6601    7237    3894    6305    5327    5190       0   12055   13230    3974    4488   77047 
TS      19871987    6714    3811    6060    7196    4435    1538   11301    5403    8132    2436    3504    5301   65830 
TS      19881988    5085    4930    5382    3668       0    7353       0       0       0       0       0     814   27231 
TS      19891989    2439    3371    5966    5194   25372   12504    2111     128      73    1795     655     643   60250 
TS      19901990    2379    2304   16484   85689   11665   10665    9975    6095    5128    4059    5032    2237  161714 
TS      19911991   12849    5146    6241    5995    2664    7000    5372    6954    6971   16481    7853   -7968   75557 
TS      19921992    3502   -7362    5066    7653    8291    7349   10280    5594   14059    4896    6528    5511   71367 
TS      19931993    4030    5455    3761    4847    6577    9350    9810       0       0    9974    5499    3105   62407 
TS      19941994    3022   12311    8390    4219   21449    9984       0       0    2715    7343    8935   18094   96460 
TS      19951995   15514    4657    4657    8597    7923    9191    7576   16073    8299    9078    1326    2182   95071 
TS      19961996    1818    2826    1732    3153       0       0       0   14628   24468    7049   13221   20892   89786 
TS      19971997    5640   -6656   -1196    4362    7351    1225   12386    8967       0    2938    4362   20276   59656 
**
**------Georgetown
WR516231       0        19680212       1     1.0  5162DP                C5162_TS   C5162 5162001 
TS      19401940     155    1311     460    1997    1415    1366    2113    1337     619    1677    2994    1087   16531 
TS      19411941    1091     960     957    1019    1308    1504    1930    1551     902    2746     945    1038   15949 
TS      19421942     886     741     601    2279    1197    1865    1041       0    4363    1261    1261    1042   16537 
TS      19431943    1047    1159    1082    1338    1304     416       0       0       0     343     208     105    7001 
TS      19441944    4782    7062    1025    1336    1090    2067    1752       0    3161     687    2539    1359   26857 
TS      19451945     940     914    1013    1003    1647    1802    2053    1610     552    1545    2412    1411   16902 
TS      19461946     933     949    1088    1039    1163    1878     847       0    4327    2192     972    1063   16450 
TS      19471947     874    1140    1049    1106    1320    1509       0     675       0     332     361     416    8781 
TS      19481948     395     502     460    6384    6664     429     570       0       0       0       0     185   15590 
TS      19491949     234     377       0    7466    1912    2572     856       0       0     231     155     345   14148 
TS      19501950     306    1306     616    1373    2584    1659     403     136     373     157     142     151    9205 
TS      19511951       0     191     285     375       0     218       0       0       0       0       0     123    1192 
TS      19521952       0     316     557    4895    8043    1332       0       0       0       0      97    6207   21447 
TS      19531953    1791    1667    1732    7782    7940       0       0       0    1998    8991    1467    1322   34692 
TS      19541954     888     608       0       0     337      35       0       0       0       0      63      71    2002 
TS      19551955     178     608     625     193    5221    2782       0       0       0      19      35      41    9702 
TS      19561956      83      89      71       0       0       0       0       0       0       0       0    1301    1544 
TS      19571957       0      10    1023   37797    1107    1745    2126     754       0    3763     892    1118   50336 
TS      19581958     918     825    1097    1116    1303    1694    1306     807    2891    1310    1146    1016   15429 
TS      19591959     998     737    1293     942    1297    1593    1045    2130       0    3094    1139     992   15260 
TS      19601960     968     966    1084    1163    1484     954    1088       0       0    5904    1062     776   15450 
TS      19611961     908     929    1225    1353    1467    1262    1552    1867    1512    1353    1013     981   15423 
TS      19621962     969    1081    1226    1011    1498    1555    1512     290     805    1060     621     726   12353 
TS      19631963     642     641     723     609     502     237       0       0       0       0     476     354    4183 
TS      19641964     620    1483    2514    1941    1414     856       0       0    2149     891    3198    1806   16874 
TS      19651965    3896   13491    1158    1145    1002    1853    2211    1039    2601    1307     976     815   31491 
TS      19661966     896     784    1183     868    1161    1798       0    1049    2689    1418    1060    1011   13916 
TS      19671967     811     656     496     856    2777     503     189       0     506     886    1222    1179   10081 
TS      19681968    9160     971    1122    1074    1080    1597    1897     595    1365     291     386    1062   20601 
TS      19691969     695    1448    3962    1063    1328    1922     644    3350    1626     936    1015    1256   19244 
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TS      19701970     931     762    1119    1230    1077    2058       0       0     310     256     197     181    8121 
TS      19711971     181     177     176     106      96       0    3326     346       0    2039    1404    2821   10671 
TS      19721972    1543    1015     648     258    1146    1797       0       0      63     855    1803     954   10082 
TS      19731973    2334    5583    9104    5582    1501    1522    1858    1013     938    2359    1235    1192   34221 
TS      19741974     826    1173    1185    1182    1475       0       0    5403    1518    1390    1054     984   16190 
TS      19751975    1036    1069    1220    1074     914    1695    1936    1789    1012     598     522     500   13365 
TS      19761976     387     325     421    5562    1181    1760    1661    2032    1187    1066    1315     918   17813 
TS      19771977     890    1010    1157    1091    1400    1866       0       0       0      65     247     119    7846 
TS      19781978     158     432     368     324       0     184       0       0       0       0     189     126    1780 
TS      19791979    2278    9038   13653    1818    1118    1854    1685    1256     356     145     202     279   33681 
TS      19801980     226     461      82    1538    7865    2049       0       0       0      43     193     668   13125 
TS      19811981     609     981    2553    4144    4744    1689    2057       0    3583    1022    1187    1154   23723 
TS      19821982    1057     983    1062     781     929    1316    1469       0       0       0       0     183    7781 
TS      19831983    1156    7122     693    1369     861    1648       0     790       0      42       0       0   13680 
TS      19841984     405     232     351     239       0       0       0       0       0    5510     962    4337   12035 
TS      19851985    7437    4779    1037     892    1109    1390     338       0       0    2737    2574    2259   24552 
TS      19861986    1058     678    1303    1295     883    1572       0       0     469    4114    2451     511   14334 
TS      19871987    1047     685    1114    1389     652    1297    1999    1062     582      75     316    1015   11233 
TS      19881988     993     620     650     477       0    2596       0       0       0       0       0      72    5408 
TS      19891989     325     592    2656    1634   13451    1830     288       0       0       0       0       0   20777 
TS      19901990     149     159     536     595    2043     209       0       0       0       0     191      83    3964 
TS      19911991    4096    3992    2774    4298    8264    1800    2097     142    2832    1237    1378     300   33211 
TS      19921992     668     792     964    1256     719    1484    1956    1041     383      96     188    1083   10631 
TS      19931993    1344    3301     769    1039     935    1381    2337       0       0       6     132     294   11537 
TS      19941994     334     727    1176     889    2417     924       0       0       0    2352    1068    3574   13459 
TS      19951995    4076    2140    3805     821     893    1849     737       0     226       0      35      58   14641 
TS      19961996      59     183      72     302       0       0       0     539    3366    3139    1217    7003   15881 
TS      19971997    6852    1184    1113     258    1048    1446    2193     863       0       0     322    5106   20386 
**
**------Granger
WR516331       0        19680212       1     1.0  5163DP                C5163_TS   C5163 5163001 
TS      19401940    1331    1090    2020    1824    2560    1971    4463    3824      72    1584    6364    1434   28535 
TS      19411941    1871    1576    1617    1825    2474    2331    3712    2890    3150    3610    2099    1444   28600 
TS      19421942    1943    2132    2330     516    1974    3510    3130       0    7300    1921    1928    1324   28007 
TS      19431943    1641    2304    1866    2833    2070    2112       0       0       0    1880    1616    1311   17633 
TS      19441944   11512    3764    1631    2698    1313    4488    4691       0    8123    2637     893     797   42548 
TS      19451945    1271    1322    1402    1510    3422    3307    4322    3475       0    4527    3595    1368   29519 
TS      19461946     723    1348    1528    1862    1428    3753    2702       0    9038    2633     533    1631   27181 
TS      19471947    1109    2276    1620    1981    2121    4300       0    2366       0     768    1955    1995   20489 
TS      19481948    1861    1409    2021   13408    2722    2141    2088       0       0       0       0    1489   27140 
TS      19491949    1507    1839       0   17407    5122    3224    2721       0       0    1627    1499    1841   36787 
TS      19501950    1663    3881    2363    3997    6746    3407    1717    1172    1987    1473    1471    1412   31288 
TS      19511951       0    1428    1636    1799       0    1675       0       0       0       0       0    1352    7889 
TS      19521952       0    1701    2232   11749   18767    4129       0       0       0       0    1316   13273   53168 
TS      19531953    4933    4676    4820    5877    2203       0       0       0     376   18518    2036     929   44368 
TS      19541954    1538    2344       0       0    1810    1274       0       0       0       0    1089    1237    9292 
TS      19551955    1379    2347    2383    1401   12557    7320       0       0       0    1168    1235    1173   30963 
TS      19561956    1174    1205    1164       0       0       0       0       0       0       0       0    3944    7486 
TS      19571957       0       0    3261   45413    1740    3428    5098    2541       0    4315     683    1738   68217 
TS      19581958    1325    1229    2173    1940    2586    3392    3713    2658    3147    1463    1657    1359   26643 
TS      19591959    1599     650    2866    1283    2276    3073    3136    3563       0    4370    1672    1238   25724 
TS      19601960    1432    1539    2140    2178    3142    3130    3231       0       0    7414    1159     275   25640 
TS      19611961    1049    1427    2451    2964    3173    1615    2643    4248    1803    2128    1013    1103   25617 
TS      19621962    1249    2105    2664    1807    3333    2641    4166    1515    2938    3460    2528    2377   30782 
TS      19631963    1619    1553    2597    2315    2170    1630       0       0       0       0    2209    1861   15954 
TS      19641964    2353    4272    6539    5239    4180    3083       0       0    5896    3087    8198    3607   46456 
TS      19651965     864     705    2206    2337     879    3902    5139    3958    3222    1819     871     522   26422 
TS      19661966    1086     846    2467    1554    2140    3916       0    5113    5877    2606    2439    1431   29475 
TS      19671967    2012    1913    2460    2586    2138    2412    1103       0    9143    4195    1401    1121   30482 
TS      19681968     449    1692    2025    1895    1215    2172    3962    4522    1979    2716     730    1408   24764 
TS      19691969    1740    1012    1521    1553    2418    4252    4381    4473    2932    1514    1604     687   28086 
TS      19701970    1289     889    1852    2284    1781    4516       0       0    7683    4393    2965    1993   29645 
TS      19711971    2221    2051    2740    2385    2799       0    1799    3754       0    2079    9193    1428   30449 
TS      19721972    1210    2192    3022    2881    1987    3721       0       0    1685    9970    1298    1458   29424 
TS      19731973     507    1226    1616    1657    3155    2359    3914    3546    2609     279    2008    1888   24763 
TS      19741974     654    2442    2475    2872    2417       0       0   10448    1337     914    1070    1264   25893 
TS      19751975    1682    1631    2396    1762     683    3070    3905    3521    2703    2387    2337    1253   27330 
TS      19761976    1993    2328    1895     436    2000    3237    2733    4435    1971     809    1355     786   23978 
TS      19771977    1175    1858    2186     967    2797    3999       0       0       0    2130    2528    2196   19835 
TS      19781978    2213    4384    3453    3674       0    2386       0       0       0       0    2776    3128   22013 
TS      19791979   11658    8229    1517    2020    1189    4091    2895    3733    2846    2896    1885     802   43759 
TS      19801980    1071    1665    1882    2461    1509    4418       0       0       0    1988    2505    3209   20708 
TS      19811981    2878    4102    5480    1735    1132      57    3834       0    6483     783    1966    1993   30445 
TS      19821982    1830    1876    1766    1584    1425    1956    4368       0       0    1232    2264    2819   21119 
TS      19831983    3667    4457     865    3309     819    2381       0    3761       0    1316    2678    2123   25376 
TS      19841984    3091    2162    3068    1506       0       0       0       0       0   22949    1502    -110   34168 
TS      19851985    1767    1821    1842    2563    2501    2866     903       0       0    9212    4394    1419   29288 
TS      19861986    1725    2065    3052    2936     907    2872       0       0    4118    6633    1506     332   26146 
TS      19871987    1813    1235    2411    3297     536    2050    3769    5016    3234    2972     662    1177   28172 
TS      19881988    1967    2040    2200    2940       0    5754       0       0       0       0       0    1432   16334 
TS      19891989    2407    2113    3892    3020   14408    2357    2121     899    1165    1547    1491    1240   36659 
TS      19901990    1888    2278    7716    3902    2350    2356    1046       0    1164    1125    1694    1336   26855 
TS      19911991   10093    1383    2541    2476    1767    2549    3781    2556    2769    2400    1860   -2166   32008 
TS      19921992     943     970    1787    2406    1347    2721    4073    3924    3354    3081    1331     630   26567 
TS      19931993     899    1708    1840    2204     935    1653    5327       0       0    1738    2737    3092   22134 
TS      19941994    3057    2636    2934    1831    2829    2095       0       0       0   11254    2897      75   29608 
TS      19951995    1550    1738    1526    2310    1298    3208    3560    2704    1822    1651    1931    2384   25681 
TS      19961996    2053    2588    1371    1894       0       0       0    1518   20870    2389     866    1216   34764 
TS      19971997    1616     658    2086    2366    1611    2621    4669    4701       0    4793    2326     544   27990 
**
**------Somerville
WR516431       0        19631216       1     1.0  5164DP                C5164_TS   C5164 5164001 
TS      19401940     108    3838      98    2140   11279    4812   15267     147     370     903   18803    1137   58902 
TS      19411941    3036    2074    2300    2159    5685    6329   12210    1323     292    1208    8654    1486   46755 
TS      19421942     928     928     851   19656    2466    1999    3326       0    3205     515    2911    3225   40009 
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TS      19431943    9912    1207    8698    1690    6762    3875     176      75     784     797     127     811   34914 
TS      19441944   40703   17755    1705    3217    3162    4143     691       0   10627     104   28645    -448  110303 
TS      19451945    2828    2137    1872    4131    5969    8668    1945   16928    7406    2211    1667    3726   59487 
TS      19461946      22    1787    2061    3941    1549    6781     522       0    3322    4266   23070    2071   49392 
TS      19471947     296    2637    4426    4929    4315    1728    1994   28175     538      98      78    1761   50974 
TS      19481948     400    6859    1139     378    5589     327     876       0      87      94      78     101   15927 
TS      19491949    1126   26507   16872   28946    8265    5120     317       0       0   31137     677    4840  123806 
TS      19501950    2181    1610    2839    4087    5693    8148    2172      72   12592     146      78     101   39718 
TS      19511951       0     244    4599    2691     675    1704       0       0     180       0       0     101   10193 
TS      19521952       0     926     535    5480   17468    1985       0       0       0       0    3034   18216   47644 
TS      19531953   16120    4308    1894    6315   69449     232    6117     633    3877   18550    7391   11119  146003 
TS      19541954    2393    1268       0    1000    6683     614       0       0       0     250     206     279   12692 
TS      19551955     334   17183     328    3955     366    4666     428       0     520     613     299     183   28875 
TS      19561956     372   12938    3385    3745    2120       0       0       0       0       0       0     717   23276 
TS      19571957       0     359   13643  133269   23722    8786     794     527   15408   12479     -14    2169  211142 
TS      19581958    1484    3202    4701    4551    7448     971   13258     365   19096    1571    2230    1268   60144 
TS      19591959    3077     243    4633    3479    4634    1586     370     152     212    3007   13465   19171   54029 
TS      19601960    1654    1963    4817    3838    8856    5814    4429    1764     624   17742     790    -621   51668 
TS      19611961    1780    1202    4751    4377    7901    8788    9151    1092   13459    2552    1955    1335   58344 
TS      19621962    1692    4589    5082    3939    7048    8918    9558     583   12079   14254    1859     884   70486 
TS      19631963    2459    3250    3957    8840    1694     673     728       0       0       0     421    1476   23497 
TS      19641964    1063    3694   13467    2989    2983    2466       0       0    2139    4321    1996    3562   38681 
TS      19651965    4955   72693    4563    3704    5949   10966     841    1117     268    1752   28637   -1412  134033 
TS      19661966    1273    2133    6461    3762    6135    1162    1010     795    8941    2049     984     586   35293 
TS      19671967    1779    1123    1121    3354    6778    3611     496       0    3737    1147    3501     287   26934 
TS      19681968   75094    3187    4180    3361    2376    -360   10562    5146    8780    3037     -94    1060  116328 
TS      19691969    3239    2483    3486     125    6209    2102      66      60     868      89    2026   12485   33238 
TS      19701970    8138   26009    2979    5075    5415   12743     467       0      78    1392      65     301   62662 
TS      19711971     587    1227    1133    1227      79      66      71     613      81     900      74   14727   20782 
TS      19721972      62    2040    1412    1344   21749   13222       0     896      76     836      69      93   41798 
TS      19731973   35464   28672   39224    7354    7850    4880    3730      60    1954   14195    3234    1836  148452 
TS      19741974    -417    5874    4723    3396    7672   14009       0    5066   15808     946     -35    2329   59369 
TS      19751975    2450    3710    5527    4000    2748    8785   10851    6258    3387     777     667    2789   51948 
TS      19761976    3181    3240    8405   10004    6061    7755    5972     236    2671   14459    4247    1155   67386 
TS      19771977    1857    3682    5141    3267    5485    4583      60     206     898      76     692    1432   27378 
TS      19781978    6380   13996    8853    3563    9169   19871    3135    1956    5714      83   10019    5953   88692 
TS      19791979   21155    2986    4049    4281    5019   10992   10357      57      59     303      51    3534   62842 
TS      19801980   17037    2842    2205    6545    4097    3616    1190       0      84      84      71      95   37866 
TS      19811981    1531     835    2347    1874    7561   53211   12320      61     318   15063    1926     494   97539 
TS      19821982    1102    2019    2944    8822    4918    7150      67      58       0     821      65    5762   33727 
TS      19831983   18689   14532    2538    3173    6488   10490    1098    5554    2976     427      66      87   66116 
TS      19841984    3131    2057    6221    6294    3520    1315       0       0       0   37675   20545    6065   86823 
TS      19851985    2308    1857    2939    5288    6442    4759    2129       0     513   16425   21575    2347   66583 
TS      19861986    3018    3147     716    1861   12517    4462   13390    2171    4142    7017    3822    -383   55881 
TS      19871987    2502    1017    5533    4081    8401    7372   13572    6728     769      94     442    2237   52747 
TS      19881988    1520    1384    3698    2654    2438    5444    1101      42       0       0       0      95   18375 
TS      19891989   10085    1726   13224    3710   15931    7959     645     476      75      87      75      91   54083 
TS      19901990     958    2672    1029   21940   10246      60     402     160      76      94      69      98   37802 
TS      19911991  100559    3628    4281    3069    4769    7058    1323     274    1029    2049    2312   26599  156948 
TS      19921992     407    1468    4539    5072    2363    7768    7337    3292    3073    2199    7504   12801   57823 
TS      19931993      55    2976    4311    4844    3702    4859    6221    3761    2803    6963    3355    2855   46704 
TS      19941994    1941    5531    6024    2366    7900    2708    2762    5189     991   25381    3132   -1578   62346 
TS      19951995    3329    3985    3628    5083    3610   11268    3274    6325    3890    1417    5133    2281   53224 
TS      19961996    1232    1587    1542    1992       0       0       0    2422    5499    2496    1855    1319   19944 
TS      19971997    1740   20623   12924    8889    5797    6760    8595    8059    7487    2680    3083    4586   91224 
**
**------Limestone
WR516531       0        19740506       1     1.0  5165DP                C5165_TS   C5165 5165001 
TS      19401940     224     911     239    4927   19924    5359   11400     217     220     208   32165    2291   78083 
TS      19411941    5511    4578    5786    5234    7171    7967    8939    1282     538     283     515     858   48661 
TS      19421942     443     741     557   40326   20113    9682     343       0   12009     875    7255   18132  110475 
TS      19431943    6770     733    5530    5308    4421    6900     322     135     126    1860     484     551   33140 
TS      19441944   39068   31140    5444    3866    8533   12018     302      90     536     153    9745   38830  149723 
TS      19451945    5107    3210    3641    5981    8074    8905    7482   11682   12206    4865    3046    8399   82600 
TS      19461946    2150    4246    4419    6523    4759   11558     865       0    1510     443   42019    5020   83512 
TS      19471947    3451    3498    8594    6309    6233   11959     456     643     294       2     245    1617   43299 
TS      19481948    3332   17978    8943    8641   21557     524    1305     169     178       1       0     504   63130 
TS      19491949   15262    4542   29796    8956    1436    6190     965       4       0   29777     521    1145   98594 
TS      19501950   20547   47234    1855   12742    5273    6605    1043     233     202     185     314     244   96476 
TS      19511951       8     424     835     676       0    1591       0       0    1971       0       0     378    5883 
TS      19521952       0    3773    4844   12239   30083     663       0       0       3       0    1806   11531   64942 
TS      19531953   16319    1523   51253    2916  124193     439     435     345     397    1807    3050   54705  257382 
TS      19541954    5860     814       0       0   18271     273       0       0       0       0     632     888   26738 
TS      19551955    1016    7004    4801   16745    6515    3025     454       0     166     263     126     187   40301 
TS      19561956     390    3734     321       0   14045       0       0       0       0       0       0     185   18675 
TS      19571957       0       0   15677   95256  111328    9804     251     174     228   36763     878    2840  273197 
TS      19581958    4928    4418    3589    4599   12786    7454     495      48   30578    6825     600    1367   77687 
TS      19591959     952   14736    3353   10368    6440    9853    4557     832    1009    8070   16949    8959   86077 
TS      19601960    3764    4221    7052    4614   11897    7518    1025     496     306    7171   16012   17570   81647 
TS      19611961    4459    5302    6548    3606    1221   22478   10568     660   13524    1369    3582   11733   85051 
TS      19621962    2618    5564    3422    5963   12334    8280    1057     171     238     576     880     742   41845 
TS      19631963     397    1150     908     755     930     229     121       0       0       0     133     247    4871 
TS      19641964    1415    1063    2896    2176     633     154       0       0    1685     171    1259     256   11709 
TS      19651965   18319   27611   23178   62013   96500   12347     467     120     319     189    1704    2083  244848 
TS      19661966    1488   11984    6230   40499    8438     659     121   19895   23238     992     387     775  114707 
TS      19671967     622     444     952    5457    6273    3663     191       2    2171    1110   13706   23174   57764 
TS      19681968   49877    5180    7149    6265    6424    7783    7645     236     526     256    2690   14126  108157 
TS      19691969    6926   20730    5638    7532    6636     473     178     986     119    1072    3830   43479   97598 
TS      19701970   12260    3665    6139    5865    1241     421     121       4    2226   11075     532     420   43969 
TS      19711971     425    4573     807     516    1047     154       0     813     547    1692   10517   62009   83100 
TS      19721972   26996    6883     691     372     194     969       0     350     119    4707    7543   11357   60180 
TS      19731973   53809   12234   29347    5213    9331    8453    3673     310    2328   24720    5902    4904  160223 
TS      19741974    2660    7811    8570    9105    9072     502       0    1463   37860    3830    3932    3666   88470 
TS      19751975    5057    5480    6271    5174    5986   10731    8273     759     656    3345    1012    1098   53843 
TS      19761976     760    1273    8231   47141    7463   11385    9897     448    1964   20651    4283    4229  117725 
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TS      19771977    3886    7473    6831    6351    9616    4194     276     120    1018     175     379     546   40866 
TS      19781978    2104   11263   20213    1448    1447     597       0       0    1450       0    8077    2612   49210 
TS      19791979   21499   23073   66090    7308    2507   14114    6389    4862    4560    1150      49   17693  169295 
TS      19801980    8827    6296    6281    8413    6756    1264     544       3     348      41     454     441   39666 
TS      19811981    1169    3496    3205    3452    9831   84322    7334      11     126   26838    1743     477  142003 
TS      19821982    2152    2835   16178    9424    6920       0     147      98       0      68    2920   34285   75026 
TS      19831983    5087   24172    6321    2921   13691    2666    1209   11281     123     700    1009     474   69655 
TS      19841984    2213    5050   20068    2006     183    2042       0       0       0   58920   15662   22443  128588 
TS      19851985    4593    4285    6213    2756    4201      87     125       0     307    8412   54491    4459   89930 
TS      19861986    2363   10480    3737   12496    6413    8159     501     125     115    4962   25330    9898   84580 
TS      19871987    5416    3630    8688    2850    7727   14779    1071      95     476     455    1993   25254   72432 
TS      19881988    4077   12445   16731    2650    2899    1282     322     719       0       0       0    2397   43522 
TS      19891989     857    4163    3578    2819   89507    8303    4489     228     233     830     351     212  115571 
TS      19901990    4288   11090   39956    6356    9555    4349     586     949    3788    3259   13388    6422  103987 
TS      19911991   26485    5424    8080    6226    7576    7505    1585    3229    4229    5742    7028   30589  113698 
TS      19921992    4590    5574    7064    4250    9917   10386       0     156       0      23    1206   22438   65602 
TS      19931993   17112   13061    7019    6936    7701    8488    1634     855     577    9565     491    1683   75120 
TS      19941994    1282   50230    6865    5009   10366   11859     477    2230       0    6861    5726   31762  132667 
TS      19951995    6605    5022    5832    6849    8073    2111    2216   30115    5022      28      99    1202   73175 
TS      19961996    1072    1629    1334    1243       0       0       0       0      33       0     715    3351    9377 
TS      19971997    6298  104971    6731    6094    8438    9283     953    1542       0     131     915   27574  172930 
**
**------Allens Creek 
** Dummy WS Card added to locate Allens Creek at COntrol point 292531 
WR292531       0        19990901       1     1.0  2925DP                C2925_TS   C2925 2925001 
TS      19401940       0      82       0     656       0       0    4981       0       0       0       0   14479   20198 
TS      19411941    9638    7462    8885   10070   12450   11586       0       0    9059    6045   10459    2465   88120 
TS      19421942    1714    1454    1564       0   12893   11285   11400       0    1649    1278    2291       0   45528 
TS      19431943    4540     947    1782    2074       0    3107    5644    3389       0     597    1059    2792   25931 
TS      19441944    5183    3026    7963    7166    2496    8948    1138       0       0       0       0    3230   39149 
TS      19451945    1496    5053       0       0    3206       0    2534   10953    5858      38     978    6081   36195 
TS      19461946       0    2939    8253    4916    4494    8804    7083       0    1222    1787    5349    1210   46057 
TS      19471947    1703    2844       0     472     737    2768    1058      70    3959       0    1904    5809   21322 
TS      19481948    1120    1055    9402     899     499     327    1984       0       0       0       0       0   15287 
TS      19491949       0       0    1765       0    6432       0    4298       0       0       0    3336    4139   19970 
TS      19501950    5556       0    3805       0    3309   10077       0       0       0    1739       0       0   24487 
TS      19511951       0       0       0     884       0       0       0       0       0       0       0       0     884 
TS      19521952       0       0    1119    6782     901    3973       0       0       0       0       0    2245   15019 
TS      19531953    1688     102     378       0    4683    2597       0       0    3881       0    5838    4345   23513 
TS      19541954    3443       0       0       0       0    2205       0       0       0       0       0       0    5648 
TS      19551955       0    1913       0       0       0    2097       0       0       0     900       0       0    4910 
TS      19561956       0       0       0       0       0       0       0       0       0       0       0       0       0 
TS      19571957       0       0    5246       0   17382   16272   16716    5048    1642   13743    7507    6899   90455 
TS      19581958    6379       0   10239       0       0    5122    3975       0     482    6491    1681     945   35314 
TS      19591959       0    2225    4734    7542   10422    3967    2346    2553       0       0    8251    3352   45392 
TS      19601960    5228    5983    4869     880    9779    8922    8491    2380       0       0    8192    5480   60203 
TS      19611961    8321    8853    8129    6587    3264    6383   12917    7993    7580    6129    7199    5051   88405 
TS      19621962    2515    3668    2236     359    3284     472    3416     614       0    4019       0     911   21494 
TS      19631963    6121       0    2411       0       0       0       0       0       0       0       0    1082    9614 
TS      19641964       0    2674    2247       0    2744       0       0       0       0    1881    1575    1934   13054 
TS      19651965       0       0    4750     444    5719   15498    3838    4138    2290    1952    5836    1121   45586 
TS      19661966    1133    1065    2682       0   13930    5576    2685    3012       0    4515       0       0   34597 
TS      19671967       0       0       0     290     249    2068       0       0    1652       0     468       0    4727 
TS      19681968    4794    6320       0       0   10207    8896    3643    2581    1830    3138       0    4673   46081 
TS      19691969    2043    5158    3330    5922   10649    3910    2026       0    1529     441     239       0   35246 
TS      19701970      49       0    7713    4654    1999    4775    1579       0     156    7476    2423       0   30824 
TS      19711971       0       0       0       0     122       0       0    1467    2879       0    4030    4841   13340 
TS      19721972    6097    5834    3983       0   11437    3342       0       0    1122       0    4801    1650   38265 
TS      19731973       0    4911     978    8573   12927    7492    7642    3912    2489    7019   10003    7841   73789 
TS      19741974    5036    9532    3910    1294    5109       0       0       0    5702    9628    7245    7793   55249 
TS      19751975    5011    8747    7573    5619    1233   10426    9138    4815    2368    1075     945    2187   59137 
TS      19761976    1595    2230    1313       0    4924    5281    4091    3484    1915       0    4165    4361   33358 
TS      19771977    7141    6069    2383       0    8166    9715    4251       0    2276       0     195     801   40996 
TS      19781978    5179    7076    2720       0       0    2811       0       0    3699       0    1987    4324   27796 
TS      19791979    5730    6754    4938    9523    5584   15268       0    8133    8501    2507    1270    2336   70543 
TS      19801980    6111    6970       0    5616    6263    7075       0       0       0    1613       0       0   33647 
TS      19811981       0     588    1055     456    2209    7488   13986    4061    5760       0    9030    2773   47405 
TS      19821982     610    1108       0    1931    1641    6942   10812    2238       0       0    6205    4168   35654 
TS      19831983    3099    6406    6912    6353    3552    7169    2735    3982    4298       0       0    2780   47287 
TS      19841984       0    1786    2152       0    1425     677       0       0       0       0    8753     193   14985 
TS      19851985    3944     342    7747    5057    1876    3816    2388       0       0     314    6264    9050   40798 
TS      19861986    5299    1717    4594    2225    5066    9151    4666    3218    1810    3892    3980    5348   50965 
TS      19871987    7966    2807   11494   11354    6000   12701   13756    6494    2166    1955    2695    2852   82239 
TS      19881988    5212    1993    1018    2002     247    3066       0       0       0       0       0       0   13538 
TS      19891989     302    4007       0    5357    1618   10496    9068    5632    1032       0       0       0   37510 
TS      19901990    1469    2307     847       0       0    1151    1733       0     902       0     903       0    9310 
TS      19911991    5433    7162    3476    7840    8785    7217    3659    1724    1912     843     644   -3815   44879 
TS      19921992    8460       0   10679   10055       0    2114    4410    6824    3123     722    1665    3304   51356 
TS      19931993    5427    5293    2080    7904    9639    9941    8304     890     731    1622    2216    1940   55985 
TS      19941994    1809    2651    3855     520    4918    5943    2735       0    2138   13751    5905    4658   48881 
TS      19951995    8925    5647    7260    6073    6046    9550    2865    3874    1620    2275    2286    3306   59725 
TS      19961996    3528    2248       0       0       0       0       0       0    5242    4721    1875       0   17614 
TS      19971997    2438       0    8536    5594    3154    2724    6967    3317    3097    6870    1578    6439   50713 
WSALLENS       0 
**
**------Allens Creek from the Brazos. (This diversion allows to refiil A Creek with Brazos River water. 
** Diversion subject to IF requirement, and annual limit of 202,000 af/y. 
WR292504       0    MUN419990901   1   1                                 C2925_2   C2925 2925001 
WSALLENS  145533 
SO        130680  202000 
**
** ------------- BEGIN OF SYSTEM OPERATION --------- 
** Refill reservoirs with BRA water. 
WR515531      0.        21111111                                     C5155_RF1_2  SYSTEM 
WSPOSDOM 724739.                               0 
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SO                        5155DP 
WR515631      0.        21111111                                     C5156_RF1_2  SYSTEM 
WSGRNBRY 155000.                               0 
SO                        5156DP 
WR515731      0.        21111111                                     C5157_RF1_2  SYSTEM 
WSWHITNY 437024.                         387024. 
SO                        5157DP 
WR515831     0.0        21111111                                     C5158_RF1_2  SYSTEM 
WSAQUILA  52400.                               0 
SO                        5158DP 
WR515931      0.        21111111                                     C5159_RF1_2  SYSTEM 
WSPRCTOR  59400.                               0 
SO                        5159DP 
WR516031     0.0        21111111                                     C5160_RF1_2  SYSTEM 
WSBELTON 457600.                            1200 
SO                        5160DP 
WR516131      0.        21111111                                     C5161_RF1_2  SYSTEM 
WSSTLHSE 235700.                               0 
SO                        5161DP 
WR516231      0.        21111111                                     C5162_RF1_2  SYSTEM 
WSGRGTWN  37100.                               0 
SO                        5162DP 
WR516331      0.        21111111                                     C5163_RF1_2  SYSTEM 
WSGRNGER  65500.                               0 
SO                        5163DP 
WR516431     0.0        21111111                                     C5164_RF1_2  SYSTEM 
WSSMRVLE 160110.                               0 
SO                        5164DP 
WR516531     0.0        21111111                                     C5165_RF1_2  SYSTEM 
WSLMSTNE 225400.                               0 
SO                        5165DP 
WR292531     0.0        21111111                                    ALLENS_RF1_2  SYSTEM 
WSALLENS 145533.                               0 
SO                        2925DP 
**
** Return flow from dummy control points. 
WR5155DP 999999.        22222222          1.0000  515531            C5155_DPRETQ  SYSTEM 
WR5156DP 999999.        22222222          1.0000  515631            C5156_DPRETQ  SYSTEM 
WR5157DP 999999.        22222222          1.0000  515731            C5157_DPRETQ  SYSTEM 
WR5158DP 999999.        22222222          1.0000  515831            C5158_DPRETQ  SYSTEM 
WR5159DP 999999.        22222222          1.0000  515931            C5159_DPRETQ  SYSTEM 
WR5160DP 999999.        22222222          1.0000  516031            C5160_DPRETQ  SYSTEM 
WR5161DP 999999.        22222222          1.0000  516131            C5161_DPRETQ  SYSTEM 
WR5162DP 999999.        22222222          1.0000  516231            C5162_DPRETQ  SYSTEM 
WR5163DP 999999.        22222222          1.0000  516331            C5163_DPRETQ  SYSTEM 
WR5164DP 999999.        22222222          1.0000  516431            C5164_DPRETQ  SYSTEM 
WR5165DP 999999.        22222222          1.0000  516531            C5165_DPRETQ  SYSTEM 
WR2925DP 999999.        22222222          1.0000  292531           ALLENS_DPRETQ  SYSTEM 
**
**  Lyons Method at Richmond 
**
IFBRRI701539598.  IFBRRI33333333   1   2                 IF_BRRI
**
**
** Refill reservoirs with QUNAP. 
WR515531      0.        33333333                                     C5155_RF2_4  SYSTEM 
WSPOSDOM 724739.                               0 
WR515631      0.        33333333                                     C5156_RF2_4  SYSTEM 
WSGRNBRY 155000. 
WR515731      0.        33333333                                     C5157_RF2_4  SYSTEM 
WSWHITNY 437024.                         387024. 
WR515831      0.        33333333                                     C5158_RF2_4  SYSTEM 
WSAQUILA  52400.                               0 
WR515931      0.        33333333                                     C5159_RF2_4  SYSTEM 
WSPRCTOR  59400.                               0 
WR516031      0.        33333333                                     C5160_RF2_4  SYSTEM 
WSBELTON 457600.                            1200 
WR516131      0.        33333333                                     C5161_RF2_4  SYSTEM 
WSSTLHSE 235700.                               0 
WR516231      0.        33333333                                     C5162_RF2_4  SYSTEM 
WSGRGTWN  37100.                               0 
WR516331      0.        33333333                                     C5163_RF2_4  SYSTEM 
WSGRNGER  65500.                               0 
WR516431      0.        33333333                                     C5164_RF2_4  SYSTEM 
WSSMRVLE 160110.                               0 
WR516531      0.        33333333                                     C5165_RF2_4  SYSTEM 
WSLMSTNE 225400.                               0 
WR292531      0.        33333333                                    ALLENS_RF2_4  SYSTEM 
WSALLENS 145533. 
**
** System diversion at the Gulf. 
WRBRGM73 1183000    MUN444444444   2                                 SYSTEM_BRGM  SYSTEM 
WSPOSDOM 724739.                               0 
OR515531 217422.       1 
WSGRNBRY 155000.                               0 
OR515631  46500.       1 
WSGRNGER  65500.                               0 
OR516331  19650.       1 
WSGRGTWN  37100.                               0 
OR516231  11130.       1 
WSSTLHSE 235700.                               0 
OR516131  70710.       1 
WSBELTON 457600.                            1200 
OR516031 137280.       1 
WSAQUILA  52400.                               0 
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OR515831  15720.       1 
WSPRCTOR  59400.                               0 
OR515931  17820.       1 
WSWHITNY 437024.                         387024. 
OR515731 387024.       0 
WSALLENS 145533.                               0 
OR292531  43660.       1 
WSLMSTNE 217494.                               0 
OR516531  65248.       1 
WSSMRVLE 160110.                               0 
OR516431  48033.       1 
** Final refill of reservoirs. (Just to make sure we get all water) 
WR515531      0.        99999998                                     C5155_RF3_9  SYSTEM 
WSPOSDOM 724739.                               0 
WR515631      0.        99999998                                     C5156_RF3_9  SYSTEM 
WSGRNBRY 155000. 
** Whitney fills the entire conservation pool here. 
WR515731      0.        99999998                                     C5157_RF2_9  SYSTEM 
WSWHITNY 642179.                         387024. 
**
WR515831      0.        99999998                                     C5158_RF2_9  SYSTEM 
WSAQUILA  52400.                               0 
WR515931      0.        99999998                                     C5159_RF2_9  SYSTEM 
WSPRCTOR  59400.                               0 
WR516031      0.        99999998                                     C5160_RF2_9  SYSTEM 
WSBELTON 457600.                            1200 
WR516131      0.        99999998                                     C5161_RF2_9  SYSTEM 
WSSTLHSE 235700.                               0 
WR516231      0.        99999998                                     C5162_RF2_9  SYSTEM 
WSGRGTWN  37100.                               0 
WR516331      0.        99999998                                     C5163_RF2_9  SYSTEM 
WSGRNGER  65500.                               0 
WR516431      0.        99999998                                     C5164_RF2_9  SYSTEM 
WSSMRVLE 160110.                               0 
WR516531      0.        99999998                                     C5165_RF2_9  SYSTEM 
WSLMSTNE 225400.                               0 
WR292531      0.        99999998                                    ALLENS_RF2_9  SYSTEM 
WSALLENS 145533. 
**
** End of System Operation Modeling 

System Yield at Glen Rose 

** BRA System Operation NModeling starts here 
** TS used to represent the depletions for current BRA water right under the TCEQ Brazos WAM RUn 3. 
** TS with all 2060 return flows 
**------Possum Kingdom 
WR515531       0        19380406       1     1.0  5155DP                C5155_TS   C5155 5155001 
TS      19401940    8863   10360     654   16202   67673   30014   43979   38650   35174    2445   41073   15924   311010 
TS      19411941    9950   18613   20475   17235   22403   31096   39731   33466   32372   17418   23837   17758   284353 
TS      19421942   18097   13077   14313   27077   28940   34546   15546   22890   68563   17424   24248   15394   300116 
TS      19431943   16764   10168   25559   30878   16805   42869   14445    1225    2039    2966    1273     676   165666 
TS      19441944    4303   12919   45050   23225   50575   49567   30222   16327   24759   52134   12571   11885   333535 
TS      19451945   11282   12957  115437   58200   26897   38661   37892   10087    6531   82555    6801    1291   408591 
TS      19461946   19329   15246    8135    8083   27433   43830   27725   58200   80981   27705   18633   16788   352089 
TS      19471947   14082    6749   11971    9044   53766   37914    8654    2440   13272   30267    9874   37469   235501 
TS      19481948    4132    5769   24226    8062   30609  125659   61022    7811    7459   15529   11007    3217   304502 
TS      19491949    2527   13081   11536   14406  151237   32717   14691   15520   82164   21296    9562    3428   372165         
10665.8
TS      19501950    3421    8187    2733   56928   58071   33669   31316   39058   26791   19775    1219    2196   283364 
TS      19511951    3213    4763    2157    2318  105760   63085   23280   25177   21596     248     847     435   252879 
TS      19521952     959     515    1226    6922   16176   13656    8279       0    4985    3035    4605    2824    63182 
TS      19531953    1493    1124    7023    3303   76307     328  261348   85840    5708  179192   20200   10717   652581 
TS      19541954    3865    5631    1823   72797   20295   35739   11451   13550     869     368   17753     561   184701 
TS      19551955    2027    5957   17162   15016  183035   30258   39964   23247   39161   29140   15893    7934   408794 
TS      19561956   15508    4452     423    2112   39320   13615       0      73    1877    5360   13349   20943   117031 
TS      19571957     582  215737    9006   40762   13435   33226   35856   13036   17955   55137   13145   15594   463469 
TS      19581958    9858    7677   29379   19158   25148   31467   39546    7523   51658    9821    2852     129   234215 
TS      19591959    2391    1820    2656     592   43130  117540   31835   14193    5932   59372    3924   19831   303215 
TS      19601960   23797   15819    8947   21636    6291   13026   84433    9725     361   70197   22058   13231   289520 
TS      19611961   10244   14274   18873   11010   28039   34025   29957   24226   35792   12384   24939   11195   254957 
TS      19621962    5645    3064    4951    6713    2364  103117   30669   14930   35973   20371   16205   15901   259903 
TS      19631963    5894    6256    7981   52670   20651   28541    2212       0    8211   11689   42587    4400   191093 
TS      19641964    7809   45284    7624    4160   12601   33525    2952   14968   43034    5190   64452    2619   244216 
TS      19651965    5656    5433    3099   44533  150244   32908    6456   32250   37504   53163    8665    3732   383642 
TS      19661966     622    5137    8638   74450   29714   23879    3947   58105   36019   23788    7314    3217   274828 
TS      19671967    4005    6205    8405   54958   23986   74266   36435   16082   45278    6997     428    3066   280110 
TS      19681968   55883   14943   18006   22288   21674   30547   33402   10247     474     397     278    5422   213560 
TS      19691969    4446   11693   79444   67604   33355   31796    1495     817   92379   19227   20021   13561   375838 
TS      19701970   16782   12936   18071   19229   27903   16370     184     348     464     491     555     408   113739 
TS      19711971    1513    2898    2784    2955   15190   75656    8258  272002   23831   17531   15540   16743   454901 
TS      19721972    5519   11669    7307   15277   66445   18615    9200   76929   26980   17368   20113   18351   293772 
TS      19731973   10918   14675   19973   17972   19196   37834   29118    9327   20292   25509    3112     517   208442 
TS      19741974    5556    5440    4137   29558   11498   33381    1926   14076  181778   17119   20519   15308   340295 
TS      19751975   15484   15425   20653   22371   15741   34043   33749   35520   27946    5053    3008    3042   232034 
TS      19761976    7808    8437    5168   17779   35949    6168   21318   22130   69328   91451   26404    9537   321476 
TS      19771977   12268   12720   30006   20344   23069   33647    8542     272    6557     407     108    1641   149580 
TS      19781978     755    3449    8460   26141   14833   15536    1100  280138   19580   16077    7343    4394   397805 
TS      19791979    7218    8862   47302   18911   43119   30105   31187   24335    4504    2201     488    4661   222893 
TS      19801980    3142    7471    4355    6133  159828   34572    6186    1007  104852   28832   18368   15754   390501 
TS      19811981   16483   13128   20560   23162   24867   26099   11025   12755    6381   87168   19727   11250   272606 
TS      19821982    7894   11782   15989    9524   51859   30508   39223   13962    3131    3713    1680    7248   196511 
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TS      19831983     910   17402   16315    9729   89458   39323    9360     556     396   95642   25982    1359   306434 
TS      19841984   15755   10351    7128    3808     548     414     196    3161    1561   86798   46484   73575   249779 
TS      19851985   82294   48518   15335   22466   25639   27695   25213   12806     908   83676   13583    5238   363372 
TS      19861986    8436    7391   10080   15038   24414   72099   41274   19146   40983   20505   16082   13341   288788 
TS      19871987   14341   11523   20834   27153   15101   27618   38931    9744   15622    1130    3247   30327   215569 
TS      19881988   13948    9325    8173    7441    8087   17517   27788     976   57388    6717    2448    5712   165520 
TS      19891989    3620   20227   13983    6469  202815   46450    7759   32082   53790    8459    3239    4493   403385 
TS      19901990   12907   21900   57912   15240   25706   35337   17090   46152   30036   20819   19253    7706   310058 
TS      19911991   19976   17748   18266   10915   46757   31694   40637   33695   25935   21533   21144   10163   298463 
TS      19921992   14374   11867   21412   23663   18440   25100   35911   33422   24965    4486   16295   23904   253839 
TS      19931993   19061   19499   18953   22488   25872   30658    9891   11073   13174   35379    4664    9890   220602 
TS      19941994    6164    9042   10702    5815  146843   21437   17792     237   19064   75279   39250   12513   364139 
TS      19951995    7403    3423   19921   12318   37328   37209   18676   44797   23217   10324    3024    2880   220520 
TS      19961996    3596    7787    6935   15620    7339   14626    6487   42175  165007   22812    9837   16711   318931 
TS      19971997   11365   15277   20445   17314   21305   21953   38319   18886    2598    2562     570   14511   185106 
**
**
**------Granbury
WR515631       0        19640213       1     1.0  5156DP                C5156_TS   C5156 5156001 
TS      19401940    1264    1270    2420   11578   11240    8801   13176   13689   12131    3673    7940    3293   90476 
TS      19411941    4537    2616    5340    5239   10074    9567   12966   10905   11016    7043    7228    4584   91114 
TS      19421942    5021    4385    3172    8071    7918   10234    5664       0   28325    6060    7084    4414   90347 
TS      19431943    1936    7606    6438    7800    6696   10510       0       0       0    2383     966    2908   47242 
TS      19441944    5342   25891   26498    6660    7442    8106    7955       0   26138    5298    5824    4497  129650 
TS      19451945   12661    2131    3661    5196    9638    8289   12988    1895    4377   25117    3323    4697   93973 
TS      19461946    7034    4054    5279    6953    5381   10905    1426       0   35308    9112    4359    4811   94621 
TS      19471947    3921    5705    5022    5478    8715   10647       0    1402       0    8668    3955   30207   83720 
TS      19481948   16043    3191    6082    1024   14364   10375   13220       0       0      67    1052     828   66244 
TS      19491949     704   20522   34122    5193    6321    9958   10335       0       0   31743    7626    3815  130338 
TS      19501950    4097    3720    5171    8079    7335   10116   11443   13393    8499    9972    4680    2356   88860 
TS      19511951       0    6573    4408     281   12326   20819       0       0       0       0       0    3228   47635 
TS      19521952       0    3018    1496    7528   38790       0       0       0       0       0    7903    2808   61542 
TS      19531953    2418     575    1973    3335   21564       0    7324       0       0   30673    6534      53   74449 
TS      19541954       0     763       0    9092  101571   12540       0       0       0     551    2393     918  127828 
TS      19551955       0    2562    2175    1539   63489   17347    4073       0   28511    9817    4082     483  134078 
TS      19561956    1674    1093    5032       0   29021       0       0       0       0       0       0   23262   60083 
TS      19571957       0    8938    8915   38566    9170   10853   13357     570   10027   14995    3181    4637  123208 
TS      19581958    3336    3892    4153    4562    7876   10510   12801   11191    6363    1101    3770    6511   76065 
TS      19591959     667    4440    1364    3504    4191   17698   19543    7663       0   16766    5540    3399   84775 
TS      19601960    2962    4289    5761    6608    8219    2726   19822    3662       0   23204    6203    1759   85214 
TS      19611961    2038    3450    5517    3261    3062   16410   10981    6955    6206   13340    4306    3896   79419 
TS      19621962     895    1371    1868   11721    2392   19556   11086   12035    7467    6203    4699    4296   83590 
TS      19631963    4151    1282    8312    8035    6948   10993       0       0       0       0    4172    1809   45703 
TS      19641964    1066   10555    6439    8874    4183    2646       0       0   28562    2094   54647    4553  123619 
TS      19651965    3194    2677    5409    6852    4395    8717     829    5792   14046    8592    1948    5898   68346 
TS      19661966     405    9401    5185   14982    8147    8944       0    6202   23632    7599    3671    1710   89878 
TS      19671967    3925    2871    2179    5262    3872   28598   11777       0    7805    6198     912    6118   79517 
TS      19681968   13681    3782    4294    5850    6510    8581   11502   11749    5469    2150    2836    4006   80407 
TS      19691969    2018    8554   10908    5671    7180   11151    5793   16445    9267    4859    5440    3060   90345 
TS      19701970    3742    2371    3741    5645    7231    2147       0       0   13869    5000    4129    3209   51084 
TS      19711971    3404    3037    2353    3237    8110       0    5758       0   64559   11149    5656    3184  110448 
TS      19721972    3885    5303    3968    4165    8892    2970       0   27755   16745    5133    4908    4618   88342 
TS      19731973    2454    3795    5451    4954    8213    7435   10070   12875    3562    6802    5457    5436   76503 
TS      19741974    3704    2711    3085    4772       0     827       0    9606   12684   33320    6203    4004   80916 
TS      19751975    3956    4338    5407    6253    4647   10926   10996   11705    8691       0       0       0   66918 
TS      19761976    2805    2696    2553   17826   18800   10130    9372    1846    2711   18116    5260    4259   96373 
TS      19771977    2957    4631    4588    4852    6925    9638    2585       0       0     776    3659    3112   43723 
TS      19781978    2326    4223    4381   24844       0    3311       0   28678       0    4734    1949    1924   76369 
TS      19791979    3545    2382   37836   23626    7540   10081     818    1762    1387    7938      65    5826  102805 
TS      19801980    3401    8579    2119    4210       0    8069       0       0       0   78215       0    9385  113979 
TS      19811981    1729    2480    8873    6525    6825    7225       0    3628       0   30271    6191    5303   79048 
TS      19821982    3830    4146    5510    6560    5514    8480   13123       0       0       0     815    1936   49915 
TS      19831983       0    5261   15700    5909   31890    6644       0       0       0    1229       0       0   66634 
TS      19841984   13472    2788    6943       0       0       0       0       0       0   33070   23900   34704  114877 
TS      19851985   17253     233    7945    6745    8164    9751   10501       0       0   28624    4628    1656   95499 
TS      19861986       0   11025    3753    3199   11862    7547   13825       0   18729    5023    4207    2691   81861 
TS      19871987    3847    2599    6513    8810    4487    8413   12828    1762     971       0    3624    3320   57174 
TS      19881988    6377    1908    2915    1455       0   23683       0       0       0       0       0    2954   39290 
TS      19891989    4433   21252   28101   16308   25327    8434    3296   15303   11223    4455    3217     239  141588 
TS      19901990    8115    9885    3799    4699    8777   12025    2374       0   27754    5567    3857    5052   91904 
TS      19911991    2621    4498    2776    9857    6485   10347    5593   16299    7293    6022    6421    3253   81464 
TS      19921992    2584    4594    6461    6416    4664    7240   12176    6790   12688    4700    6749    2818   77882 
TS      19931993    2958    2961    4886    5982    7983    9313       0       0       0   41255    5139    4073   84550 
TS      19941994    3803    3688    4598    2168   10002   11363       0       0    8549   29321    2981    3896   80368 
TS      19951995    3625    1704    5713    5278    3593    8751       0   20543    7184    6101    5474    4370   72337 
TS      19961996    1220    6658    2659    5901       0       0       0   46333    7982    6394    1934    4479   83560 
TS      19971997    4941    2677    7230    6108    7567    7724   13131   10936       0    2706    4541    9881   77442 
**
**
**------Whitney
WR515731       0        19820830       1     1.0  5157DP                C5157_TS   C5157 5157001 
TS      19401940       0     571       0     271    4740    3216   10895   12764       0     485   -4779    -201   27963 
TS      19411941    2751     159    3055    2072    4694    1962   11359   10349   10892     705    5805    1620   55424 
TS      19421942    3938    3417    3224   -5367    3788    8054       0       0    4314    2813    4777    1599   30557 
TS      19431943    3551    5545    2428    6329    2307    8321       0       0       0     713       0    -169   29027 
TS      19441944   -1561   -1743    2666    4021   -1474   11591       0       0   11421    6759     283      68   32031 
TS      19451945    1514    -784   -1298    3272    8162    5330    8575       0       0    4512    5090    2594   36967 
TS      19461946    -448    1628    2724    4455    -881    9837       0       0    7279    8315     -67    3008   35848 
TS      19471947     450    4742    1885    2174    4946    9199       0       0       0       0    2186    -691   24891 
TS      19481948    1100    -172    3823       0    3953       0   11280       0       0       0       0       0   19985 
TS      19491949   -3057    -757    2237    1614     987    5231       0       0       0    1610    6792    2013   16670 
TS      19501950     961   -2128    6887    2693    3216    7394    8235   14897    6619    9362       0       0   58135 
TS      19511951       0     824    2346       0       0    5382       0       0       0       0       0    1359    9910 
TS      19521952       0       0       0   -4697     370       0       0       0       0       0   -2194   -2814   -9335 
TS      19531953    4590    2135    1361    1443    2147       0       0       0       0       0       0       0   11676 
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TS      19541954       0       0       0       0   37880       0       0       0       0       0    3284       0   41164 
TS      19551955       0    3221    1734    7444   54519    8164       0       0   16462   19026       0       0  110570 
TS      19561956       0    2256       0       0    7780       0       0       0       0       0       0    1692   11728 
TS      19571957       0       0    2291   -8860    8648   13186   15697       0       0   -4323   -3116    3401   26924 
TS      19581958    1715     206    2522    2556     617    8081   13760       0    4773    1333    2890    1080   39533 
TS      19591959     926   -1051    7924    4578    1022    -871    7907       0       0   -2188    3834     816   22895 
TS      19601960     303    2314    4180    6203    8319     318    9604       0       0    1982    4300   -6647   30876 
TS      19611961   -4129    1052    5507    8566    5523   -6990    9871   10574    7495    4686   -1772     463   40847 
TS      19621962    1929    3370    5096    3487    1880   -2811   13999   15165    2747    5945     889    1534   53229 
TS      19631963    2337    4136    4070    5225    2829   10057       0       0       0       0     741     -19   29377 
TS      19641964   -1772    1683     681       0       0    6391       0       0    4632       0   -3565    2836   10885 
TS      19651965     358    -389    4363    6937   -7487   10814       0       0       0     419     775     170   15959 
TS      19661966    1118   -1278    4919   -2252    4189    9283       0    5196   -1738    7248    4081    2588   33355 
TS      19671967    2818      15    2008    4641    5512    9565    6664       0   -5402    -900    2325     194   27439 
TS      19681968   -4657    1926    1252    1496     518    4893   11141       0       0    5938     983    2696   26185 
TS      19691969    3992     502    1041    2012     846   14536       0       0       0    2033    2148    -124   26985 
TS      19701970    2017   -1741    3484    6062    4581    9658       0       0       0    -681    4330    2033   29745 
TS      19711971       0    3131       0       0       0       0       0    1282       0   -5269    5054    1971    6169 
TS      19721972    2389    5009    8623       0    2949       0       0       0    5733    1950    -258    2225   28619 
TS      19731973       5    1032    4061    -650    5417    3930    1841   11520     -67   -5545    3799    4878   30220 
TS      19741974    1196    4623    6939       0    6857       0       0    -832    1198   -1717    2553    1753   22570 
TS      19751975    2124    1101    3400    1381   -4246   10130    6609       0    4198       0       0       0   24697 
TS      19761976    2127    5473    3405   -3386    1554    4832    1036       0    1552   -1152    3377    1293   20111 
TS      19771977     705    3334    1070    2523    4240   10545       0       0       0       0     521       0   22938 
TS      19781978     803   -2143    4179       0       0       0       0       0       0       0   -1971       0     868 
TS      19791979     484     273    -989    5182   -1105    9362    7665       0       0    4298       0    -297   24874 
TS      19801980    -177    2347    1231    3759    2496       0       0       0       0    5961       0       5   15623 
TS      19811981       0     804     -11    3861       0   -6041    9025       0       0   -7856    4274    3635    7691 
TS      19821982    2204    2659    1654    3728    -659    3850   11966       0       0       0    -803    -500   24099 
TS      19831983       0    -803    1544       0     819       0       0       0       0       0     -13       0    1548 
TS      19841984       0       0    2295       0       0       0       0       0       0   -7694    1366   -4233   -8267 
TS      19851985    1581     717    1226    6378    5608    6460       0       0       0    -818    2344   -2646   20849 
TS      19861986       0    1888    5173       0    1032     434       0       0    3876   -1534    1356   -1007   11218 
TS      19871987    1735     132    3590    8992     173    -496   11453       0       0       0   -3033    -955   21592 
TS      19881988    3651     761    3230       0       0     857       0       0    -398       0       0     529    8628 
TS      19891989    -838   -1653    3186    7297    4293    3675   10031    4071       0    2043       0    2900   35005 
TS      19901990   -1161   -1917   -3338    3197    9950   12986       0       0    4993    3991    -367     564   28899 
TS      19911991   -1696    1751    7303    3765    3476    5965       0    1693    4041    2545    4839   -3180   30501 
TS      19921992      40    1101    5765    7669    3628    9323   14723       0       0    1254   -2159    -805   40540 
TS      19931993   -1083      88    2271    3878    5774    7819       0       0       0   -5052    1535    2235   17466 
TS      19941994    1838    -114    3268       0   -4146   10476       0       0       0     778    -704   -2588    8809 
TS      19951995    1375    2421     561   -2360    3044    8720    9815    6538    4917    1959       0    2508   39498 
TS      19961996       0    4359    3473       0       0       0       0    6901    3105    4314   -1535     941   21559 
TS      19971997    -368   -4476    -367   -2120    6408    4023   13510       0       0       0       0   -5472   11137 
**
**------Aquilla
WR515831       0        19761025       1     1.0  5158DP                C5158_TS   C5158 5158001 
TS      19401940      91     132      82    4659     972    2343    3197     111       0      99    8878     954   21519 
TS      19411941    1305     983    1245    1570    1898    1571    3253    2423     142    4351     684    1403   20826 
TS      19421942     945     714    1063    3902    1675    2218    1508       0    6975    1578    1714    1119   23409 
TS      19431943    1450    1006    1954    2064    1557    1223       0       0       0     600      83     260   10195 
TS      19441944    2170    8924    4640    2458    1302    3047     176       0     103     213     367    7878   31277 
TS      19451945    6361     801     736    1403    2312    1941    3090     333       0     248    1242     186   18651 
TS      19461946    3769    6462    1358    1679     863    2663       0       0     346     103    1617    5593   24453 
TS      19471947    6807    1614    1139    1368    1616    2508       0     111       0       0      83    1150   16394 
TS      19481948     645    1066    1061    1605   14557    1537    5346       0       0       0       0      90   25907 
TS      19491949    2853    2547    2196    6728    3629    2117     474       0       0      99      83      90   20817 
TS      19501950      91    7748     570    8010    2115     154     892     111    2265      99      83      90   22230 
TS      19511951       0      91      82    1586       0   21243       0       0       0       0       0      90   23092 
TS      19521952       0     637     303   18750    2811     338       0       0       0       0    4514   14015   41367 
TS      19531953    1229     437    2043    1278    1355       0       0       0       0     503       0     152    6996 
TS      19541954     128      29       0       0    5008     107       0       0       0       0    1170       0    6442 
TS      19551955       0    1094    1256     684    7107    2835       0       0     103      99      83      90   13352 
TS      19561956      91      84      82       0   10139       0       0       0       0       0       0     199   10596 
TS      19571957       0       0     431   48637     550    2225     255     111       0    9109     409    1294   63021 
TS      19581958     946     803    1201    1068    2561     311    2400    1116    2227      99      92     114   12937 
TS      19591959     114    3368     572    4919    5125    1664    1452       0       0    6455     687    1396   25751 
TS      19601960     911    1014    1481    1829    2253    2370     253       0       0     783      83    9515   20491 
TS      19611961     931    1137    1452    1964    1210    2385    2678     286     730    1685    5185    1017   20660 
TS      19621962     966    1325     962    1884    2530    1859     446     125    2970    6227     310     865   20469 
TS      19631963     623     329     277     904    1263     107       0       0       0       0      83      90    3677 
TS      19641964     197     139    1156     366     109     107       0       0    4070       0   10743     138   17025 
TS      19651965    2713   12334     989     589   10172     920     109     111       0     142    1435     318   29832 
TS      19661966     243     969     696   13549    1821     605       0    1688     510      99      83      90   20353 
TS      19671967      91      83     170    5473    3104    3160    1491       0     612   15428    1179     766   31557 
TS      19681968     203     966    1223    1305    2456    1742     576     111     189    1081    2047    3340   15237 
TS      19691969     341    2742    4380    1064    1933     471     109     111     110     187      83     752   12283 
TS      19701970     259    8212    6703    1272    1537     242       0       0     196   11469     479     244   30611 
TS      19711971     178     894     142     155   10442       0       0     610       0   10312    1394     615   24742 
TS      19721972     938    1603    2040    1114    2944     184       0       0     657    4497    1750     351   16077 
TS      19731973    6835     926    1299    1264    1924    1799    2565     365    4395     768    1402    1264   24806 
TS      19741974     879    1592     802     411    2100       0       0    4224    6939    1117     917    1000   19982 
TS      19751975    1204    1022    1367    1562    1354    2292     318     127     129      99      83     122    9679 
TS      19761976     120     130     687   15326    1107    2269    2662     219     920    2301     384    3738   29861 
TS      19771977     778    1327    1340    1874    1902     790       0       0       0      99      83      90    8284 
TS      19781978      91    1068     835     927       0     107       0       0       0       0      83     116    3228 
TS      19791979     344    1220   14526    7127   13361    2587    1272     636     103     125       0     537   41836 
TS      19801980    4411    2056    1096    6127    1451     135       0       0       0     123       0     857   16256 
TS      19811981     217     166    1996     566    2599   17865    1296       0       0    1005     238     212   26160 
TS      19821982     159    1046    1641     450   10719    1997     790       0       0      99      83     399   17383 
TS      19831983     259    6966    6446     398     961     779       0     799       0     177     541      90   17415 
TS      19841984     265     275    6663     358       0       0       0       0       0   13180    1749   11298   33789 
TS      19851985    1298     688    1220    1522     313     367       0       0       0    6985     197    7401   19991 
TS      19861986     563    1707     811     553    2834    1615       0       0    1922    6234    1502     513   18254 
TS      19871987    1167     627    1558    1993    1296    1839     608     276    2507       0    4615    4478   20962 
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TS      19881988    1472    1187    1453    1506       0    2145       0       0       0       0       0     302    8065 
TS      19891989    1782    8408    7063    1916     883    1474    2904     823     103      99      83      90   25629 
TS      19901990    7032    3619     680    1340    1233     107     109       0     103      99     270      90   14682 
TS      19911991    2234    2004     603    5457    7282     107     252    8078     459    2886    1375     602   31339 
TS      19921992     888    1087    1546      87    2773    1803     109    2748     103      99    1677    6534   19456 
TS      19931993     687     895    1035    1247    1809    1989     705       0       0   11098      83    1158   20705 
TS      19941994    1056    2067    1432    1209    1365    2647       0       0       0    5592    5005     768   21141 
TS      19951995    1074     910    1035    1612    1950    2398    2736    2313    1419    3135      83      90   18757 
TS      19961996       0     655     340    1787       0       0       0    2796    1875    1093    9866    4528   22941 
TS      19971997    1193     441    1557     972     859    1963     299     581       0    4049     350    7090   19351 
**
**------Proctor
WR515931       0        19631216       1     1.0  5159DP                C5159_TS   C5159 5159001 
TS      19401940       0     209       0    4775    2101    3254    2308    2314       0       0   13425    1142   29529 
TS      19411941    1215     829    1264    1225    2537    3292    4528    5700    3141    1300    1759    1137   27927 
TS      19421942    1240    1308    1294    1626    2625    3961    2664     552   10655    1494    1983     929   30329 
TS      19431943    1229    1444    1185    2313    2516    1989       0       0    1069    2806      54     524   15129 
TS      19441944    7402    8874    3517    2227    2805    1806    8494       0    3172    1507    1155    1536   42496 
TS      19451945    3136    4367    1500    1949    3294    4193    4892     192     262    4887     716     884   30271 
TS      19461946    5041    4143    1662    1816    2655    3805      82       0   12643     709    4270    1009   37833 
TS      19471947    1114    1360    1214    1595    2088    1370       0       0       0       0     107    4259   13108 
TS      19481948    1263    2507    1234     605    5354    2869    3517       0       0       0       0       0   17349 
TS      19491949       0    1620    9836   16488    6836    3971     415       0       0    2800     509      66   42541 
TS      19501950     142    2781       0    6003   12415    4027    4816       0     198       0       0       0   30383 
TS      19511951       0       0       0       0    4060   12947       0       0       0       0       0       0   17007 
TS      19521952       0       0       0    1159   31290     404       0       0       0       0    1550     566   34969 
TS      19531953     133      80     255    3095    9057       0    3365       0       0    8711     998     357   26050 
TS      19541954     167       0       0    1928    1259       0       0       0       0       0    2515       0    5869 
TS      19551955       0     958       0    6943   40855    4164       0       0    2614     632       0       0   56166 
TS      19561956       0     208       0       0   21118       0       0       0       0       0      65    3213   24604 
TS      19571957       0      10     153   22047    1453    3464     618       0       0   13742     623    1075   43186 
TS      19581958     583     847     855    1089    2078    1828       0       0       0       0       0       0    7279 
TS      19591959     120     408       0     455       0   11634   13328      49       0   14623    1273     779   42670 
TS      19601960     544     970    1223    1620    2675     620       0       0       0    1989      27     591   10259 
TS      19611961   17003     997    1397    1960    2065    2437    4694     218       0    1405     695     999   33869 
TS      19621962     808     830     796    1203     137    3074       0     378   20106    1728    1080     950   31090 
TS      19631963     936     985     967     766    2358    4027       0       0       0       0    6741       0   16780 
TS      19641964    2615    5317    2153    5973     495      76       0       0   21232    1192    1297    1370   41719 
TS      19651965     498     374    1774    2365     -86    4394    2582       0     224    2845    1764     672   17407 
TS      19661966     692    1555    1164   10055    7335    4873       0    1119    7574     386     453     281   35486 
TS      19671967     748     323    1868    2619   11789    7479     873       0    3621       0     520     508   30349 
TS      19681968   11074     718     825    2039    1363    4719    4493     733       0       0     415     648   27026 
TS      19691969    1184    1005   11314    5647    2467    3339       0       0       0    4258     875    9216   39303 
TS      19701970    5142     107     895    1551    1719    5076       0       0    2728    1448       0     921   19585 
TS      19711971     808     685       0     770    7400       0    1081   12433    3893   10558    1032    6738   45397 
TS      19721972    1587    1758    1493    3699    2496       0       0       0       0     452       0     348   11832 
TS      19731973    1393    1828    1873   19872    1964    3751    6231       0       0   10749    1104     627   49391 
TS      19741974     616    1120    1697    1021       0       0       0    4083   10601   10152    4117     746   34153 
TS      19751975    1421     814    2087    1408    1248    2718    2872    1286       0       0       0      11   13866 
TS      19761976       0     587     561    8312    4207     291    1672    1024    1272    2930     524     540   21918 
TS      19771977     316    1100   26775     127    3089    1350     852       0       0       0       0       0   33609 
TS      19781978       0      10     645       0       0       0       0       0       0       0       0       0     654 
TS      19791979     980     327   10794    2805   20834    1213     269    3467       0       0       0     117   40807 
TS      19801980     149     290     234     643   14553     702       0       0       0       0       0       0   16572 
TS      19811981       0     395     863     268     359    6435       0       0      31   24207    1097       0   33655 
TS      19821982     286     671    1255     577   18407   19675    6865       0       0       0       0       0   47736 
TS      19831983       0     197    2302     562     979       0       0       0       0       0       0       0    4040 
TS      19841984       3       0    4761       0       0    2123       0       0       0   21832    3561    9754   42033 
TS      19851985   20912    1022    1329    2456    2523    3465       0       0       0    1586     620     184   34097 
TS      19861986     124    4185     743     884   17364    1250    5655       0    5500    1167     475     398   37743 
TS      19871987    1059    -386    1582       5    2702    3145    6936       0     292       0       8      11   15354 
TS      19881988    1426    2395       9     739       0   18621       0       0       0       0       0       0   23190 
TS      19891989     315    2850    1497    2095   20148    2974    5089    6929       0       0       0       0   41897 
TS      19901990    2367      10    8415    2060    3854    5325    5231    5366    2462    2679     753       0   38522 
TS      19911991    1531    1484    2452    1569    1730    4867       0   10687    1939     273    1748    -199   28080 
TS      19921992     742     578    2221    2331    1857    3307    5753    5343    3432    3141     -94     587   29199 
TS      19931993     280     313    1333    2156    2619    3299       0       0       0   16304    1370     973   28646 
TS      19941994     885     632    1805    1884   -1018    5439    4546       0       0    8740     163     130   23207 
TS      19951995     923    1108     805    1415     919    3458    5773    4280    2132    3163     261    2315   26551 
TS      19961996    1067    1571       0    4093       0       0       0   14176    2669     105     -12    1637   25305 
TS      19971997    1610    -226    1525    1643    2207    2056    6607    4834       0       0    1597    2793   24645 
**
**------Belton
WR516031       0        19631216       1     1.0  5160DP                C5160_TS   C5160 5160001 
TS      19401940       0       5       0   22269     594   26703   16296    -314       0    1251   49014    8057  123874 
TS      19411941    7923    7155    8168    7467   11339   10860   16320   16866   13992    8949    9235    7900  126174 
TS      19421942    7216    5789    3782   15334   11200   13747   12868   19296   11873    9644    9487    7739  127976 
TS      19431943    7854    8853    8091   10572    9852    1254       0       0    1732    1228    -173    1586   50849 
TS      19441944   39846   55799    8000   10132   11377   14806    6889       0    2484    3878    4297   28812  186318 
TS      19451945   35492    6581    7997    9804   12871   12063   15849     335    4463   34959   10548    8036  158998 
TS      19461946    6183    7367    9341    8468    9530   13190    2038       0   11244    2025   18492   24395  112272 
TS      19471947   21651    8217    8068    8352   10146    4733       0       0       0       0      -6    2122   63283 
TS      19481948    -137   15540    7205    3129   20893    2491    7114       0       0       0       0       0   56235 
TS      19491949    -115    -119   52945   67937   59529   42027    3152       0       0    -195    -169    -139  224852 
TS      19501950    -141    6950    -131    4888   27405   14919   11671       0   25358       0       0       0   90918 
TS      19511951       0       0       0    -161    8173   12510       0       0       0       0       0       0   20522 
TS      19521952       0       0       0   22855   36731    3747       0       0       0       0    2770   14876   80979 
TS      19531953    3078    -122   13813    4256  146584       0     906       0     -87   10947    1345    -137  180583 
TS      19541954     -58       0       0    -178     695       0       0       0       0       0    -162       0     297 
TS      19551955       0    5382    -173   12818   44207   24278       0       0   10844    2778       0       0  100134 
TS      19561956       0    -134       0       0  104058       0       0       0       0       0    1345     478  105747 
TS      19571957       0      18   16360  298275  109427   14426   19562    2108    -174   30632    5444    8696  504775 
TS      19581958    7000    3177    9035    5328   11877   13582    -353       0       0       0       0       0   49646 
TS      19591959    -141    1170     -51    -128    -192   35438   11305    5625       0  120888    7904    6045  187862 
TS      19601960    6563    7350    8274   10335    9479    -246     -30       0       0   49897    7308   24786  123715 
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TS      19611961    6346    6670    9354   11583   10941   11830   13937    9470    6032   21338    7205    7542  122247 
TS      19621962    7164    7450    5649    8406    4398    9072       0    -341   36042   16135    2065    8286  104327 
TS      19631963    1755    1369    2464    -159   33353   11867    -333       0       0       0    -121       0   50195 
TS      19641964    1594    4604   13625   41408   13034   80895       0       0   46898   10840    7078    7649  227626 
TS      19651965    4828    5595    8313    9901    2647   13367   19388   17879   11504    6366    9498    5261  114547 
TS      19661966    6497    5647    9620    6979   11038   13037    -323   33156   10476    6352    1420     126  104025 
TS      19671967     987    -159     293    6745    6963   11437    6470       0     667       0    1171     -79   34494 
TS      19681968  116338    6475    7272    8870    4386    9820   13227    -313    -217       0    -134    1739  167461 
TS      19691969     917    3320    6862   70167   11149    4215       0     -98       0    4563    9862   20860  131818 
TS      19701970   25972   33577    7493    9257    8767   14079       0       0   25991    2702    -184     -51  127601 
TS      19711971     461    -155    -131     864    4312       0  103590    9476    -214   31821    6946    5637  162605 
TS      19721972    7175    8476    8155    1934   16730    -116    -255       0       0    4715    2382     859   50055 
TS      19731973   13467   16568   36338   31358   11118   10281   14042       0       0   34336    8821    1840  178168 
TS      19741974    4922    4577    3452    1080    1403       0       0   20024   70895    7534    7171    7359  128416 
TS      19751975    7640    6984    9019   10500    4259   10026   11433     753       0       0       0    -110   60503 
TS      19761976    -166    -131    1230   18515   20604   18977   61698    -311    2750   14476    7369   20457  165466 
TS      19771977    6365    6151    9016    6948    9982   14134     898       0       0       0       0       0   53494 
TS      19781978       0    1896    2313    -184    -199    -140       0       0       0       0     611       0    4297 
TS      19791979   14223   17104   57442   35566   94145   25235   13401    3241       0       0       0     748  261104 
TS      19801980    2009    5459    5022    7765   65658    6395       0       0       0       0       0    -139   92170 
TS      19811981       0    -116    8778    6332    1610  116843    -321       0    1630    3453     343       0  138552 
TS      19821982    -148    1546   14361   12881   49825   29871    9069       0       0       0       0       0  117406 
TS      19831983       0   10819   27966    3981   17727    -152       0       0       0       0       0       0   60341 
TS      19841984    -145       0    6133       0       0    -187       0       0       0   15823    2338   14262   38225 
TS      19851985   17943   19493   44584   18007   17941   24226       0       0       0   51499    7856   49198  250747 
TS      19861986    7287   58549    6780     845   43603    9750   19391    1949   17546    6738    7067    4191  183696 
TS      19871987    7605    5218    8662   11112    9132    7164   17761     612    2257       0     427    3909   73857 
TS      19881988     722    2075    2619    -193       0   57965       0       0       0       0       0       0   63188 
TS      19891989    6547   16812   27853   13952   86698    9214   11007    2068       0    -119       0       0  174032 
TS      19901990    -142     817   28452   63527   10503   17225   13691   12088    2784    1992    2283       0  153219 
TS      19911991   16765   13001    4339   10452   16476   11686    -297    6198    8661   34470    8734     804  131289 
TS      19921992    5396    5688    7986   10664    4619   11844   17063   13286   12665    3011    8035   11262  111518 
TS      19931993    5808    6701    7848    8896   10355   11347    -342       0       0   13874   10168    2248   76904 
TS      19941994    2213   23714   10325    3203   50724   13580   11620       0    -231    6473   20671   29243  171535 
TS      19951995    6323    6121    6807    8254    7222   11403   12747   16597   10821   12223    -152    1201   99564 
TS      19961996     750    1534    -138     324       0    -230       0   27344   71631   18219    8978    6909  135320 
TS      19971997    6881    5669    8359    6798    9363    9433   17312    7098       0    -168    2077   42405  115227 
**
**------StillHouse Hollow 
WR516131       0        19631216       1     1.0  5161DP                C5161_TS   C5161 5161001 
TS      19401940    1156    2791    1386    8853    5811   13168   10175    2470    1168    3757   25009    5484   81227 
TS      19411941    5462    4980    5175    5201    6900    7784    9849   10617    3140   10792    3961    3733   77593 
TS      19421942    2941    2460    2417   18454    6819    9784    9128    2812   15275    6306    6320    5215   87928 
TS      19431943    5238    4809    6298    6510    5653    1720       0       0       0    2407    1502    1954   36091 
TS      19441944   22305   35725    5279    6478    7325   10602   11318       0    8183    5647    7619   15170  135650 
TS      19451945    5126    4939    5577    5446    8277    8801    9924    7384   11941    7384    6639    5431   86867 
TS      19461946    4371    4952    5659    5347    5638    9238    2431       0    3807    2756    3942    8590   56731 
TS      19471947   29133    5476    5212    5446    6472    4688       0    2068       0    1060    1456    1753   62763 
TS      19481948    1512   13655    2846    6254    9971     819    5258       0       0     609     880    1449   43253 
TS      19491949    1153    1067   24789   38818    7897   12713    1882       0       0     651     948    1281   91199 
TS      19501950     968    4664    1351    4631    6363    4229     846      12    6631     623     684     763   31765 
TS      19511951       0     809     810     756    5608    3447       0       0       0     237       0     702   12369 
TS      19521952       0     589    1261   19779   39082    5257       0       0       0       0    1302   16962   84233 
TS      19531953    4057    2465    5762    8556   84804       0    1696       0    3733    4206    1084    1304  117666 
TS      19541954    1257     841       0    1259    5505     149       0       0       0    1579   19211     723   30523 
TS      19551955    2640    6499    2411    3982   56837   24199   10032       0    4776     610     560     804  113349 
TS      19561956     765    1293     511     345   31436       0       0       0       0       0    5453    4408   44211 
TS      19571957       0    1429   12333  166498   27754    8225    3392    1132    1869   26648    4400    5484  259163 
TS      19581958    4497    4049    5600    5448    6700    8705    3983    2215    2238    1933    1674    1669   48710 
TS      19591959    1505    1792    1585    2525    1420   26491    3151    7691       0   46523    5704    4637  103023 
TS      19601960    4930    4860    5414    5865    7258    3613    4980    3329       0   28714    5440    3998   78400 
TS      19611961    4734    4846    6134    6811    7191    6409    8018    6329    4810   10835    6657    4730   77504 
TS      19621962    4480    4045    5325    5859    6107    9863    2191     506   10566   20173    2594    5245   76954 
TS      19631963    2746    2037    1776    1460    3240    1138       0       0       0    2334    3451    1042   19223 
TS      19641964    1466    5224    9855    9810    6911    7227       0       0   16924    2837    8948    3667   72867 
TS      19651965    8203   48835   25148   10178    2928   10080    8519    3235   10555   10035    9732    3451  150898 
TS      19661966    4053    3797    6209    4307    6700    9917       0   20305    6869    7337    4532    3804   77830 
TS      19671967    3147    2568    2457    2791    2226     649     290       0     558    1057    1339    1088   18170 
TS      19681968   73014    4329    4075    5350    4087    8038    9314    3759    3779    1746    1771    2167  121427 
TS      19691969    2548    3540    7072   28375    7523    6376    1644    2782    1328   14335    8937   19431  103888 
TS      19701970    8117    3549    4288    6729    6117   11072       0       0   25478    5073    2611    2720   75753 
TS      19711971    2388    2575    4506    2035    2384       0   22179    7720    1511   15717    7442   26390   94845 
TS      19721972    5000    5920    6284    5125    9579    5808       0    2676     137    3418    3236    2874   50055 
TS      19731973   10075   16565   18498    5440    7902    8377    8602     995     655   20022    6562    6052  109743 
TS      19741974    4414    5532    5191    3678   11707    4162       0   22700    7016    5804    4104    4119   78426 
TS      19751975    4603    4491    5100    6070    3178    7985   10414    8370    2362    1939    1614    1808   57934 
TS      19761976    2137    2374    2840   19014   16098    7932    8333    5664    5682    8754    5271    5138   89235 
TS      19771977    4239    4233    6242    7000    6148    8979    4072       0    1901     570    1014     888   45286 
TS      19781978     921    2901    2608    2253     996    4436       0    1098       0      83    1263     815   17374 
TS      19791979    6934   13447   31250   22543   46096   13186    7837    8084    1018    1104     492    2122  154112 
TS      19801980    2144    3007    3107    4984   33197    9475       0       0       0     141     650    1384   58089 
TS      19811981     797    1176    6583    7148    9831   54687   11981    4567    9452    8966    6275    3250  124714 
TS      19821982    2847    3065    7889    7758    6433    9101    5049       0       0     152     318     899   43510 
TS      19831983    1723   10222   25200    9484   23628   10474       0     672      75     354     199     226   82256 
TS      19841984    1605    1392    2488    1348       0     579       0       0       0    7740    1457    4432   21041 
TS      19851985    8137   11173   33101   19323   17247   23694    1608       0       0   30285    4886   20748  170202 
TS      19861986    8746    6601    7237    3894    6305    5327    5190       0   12055   13230    3974    4488   77047 
TS      19871987    6714    3811    6060    7196    4435    1538   11301    5403    8132    2436    3504    5301   65830 
TS      19881988    5085    4930    5382    3668       0    7353       0       0       0       0       0     814   27231 
TS      19891989    2439    3371    5966    5194   25372   12504    2111     128      73    1795     655     643   60250 
TS      19901990    2379    2304   16484   85689   11665   10665    9975    6095    5128    4059    5032    2237  161714 
TS      19911991   12849    5146    6241    5995    2664    7000    5372    6954    6971   16481    7853   -7968   75557 
TS      19921992    3502   -7362    5066    7653    8291    7349   10280    5594   14059    4896    6528    5511   71367 
TS      19931993    4030    5455    3761    4847    6577    9350    9810       0       0    9974    5499    3105   62407 
TS      19941994    3022   12311    8390    4219   21449    9984       0       0    2715    7343    8935   18094   96460 
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TS      19951995   15514    4657    4657    8597    7923    9191    7576   16073    8299    9078    1326    2182   95071 
TS      19961996    1818    2826    1732    3153       0       0       0   14628   24468    7049   13221   20892   89786 
TS      19971997    5640   -6656   -1196    4362    7351    1225   12386    8967       0    2938    4362   20276   59656 
**
**------Georgetown
WR516231       0        19680212       1     1.0  5162DP                C5162_TS   C5162 5162001 
TS      19401940     155    1311     460    1997    1415    1366    2113    1337     619    1677    2994    1087   16531 
TS      19411941    1091     960     957    1019    1308    1504    1930    1551     902    2746     945    1038   15949 
TS      19421942     886     741     601    2279    1197    1865    1041       0    4363    1261    1261    1042   16537 
TS      19431943    1047    1159    1082    1338    1304     416       0       0       0     343     208     105    7001 
TS      19441944    4782    7062    1025    1336    1090    2067    1752       0    3161     687    2539    1359   26857 
TS      19451945     940     914    1013    1003    1647    1802    2053    1610     552    1545    2412    1411   16902 
TS      19461946     933     949    1088    1039    1163    1878     847       0    4327    2192     972    1063   16450 
TS      19471947     874    1140    1049    1106    1320    1509       0     675       0     332     361     416    8781 
TS      19481948     395     502     460    6384    6664     429     570       0       0       0       0     185   15590 
TS      19491949     234     377       0    7466    1912    2572     856       0       0     231     155     345   14148 
TS      19501950     306    1306     616    1373    2584    1659     403     136     373     157     142     151    9205 
TS      19511951       0     191     285     375       0     218       0       0       0       0       0     123    1192 
TS      19521952       0     316     557    4895    8043    1332       0       0       0       0      97    6207   21447 
TS      19531953    1791    1667    1732    7782    7940       0       0       0    1998    8991    1467    1322   34692 
TS      19541954     888     608       0       0     337      35       0       0       0       0      63      71    2002 
TS      19551955     178     608     625     193    5221    2782       0       0       0      19      35      41    9702 
TS      19561956      83      89      71       0       0       0       0       0       0       0       0    1301    1544 
TS      19571957       0      10    1023   37797    1107    1745    2126     754       0    3763     892    1118   50336 
TS      19581958     918     825    1097    1116    1303    1694    1306     807    2891    1310    1146    1016   15429 
TS      19591959     998     737    1293     942    1297    1593    1045    2130       0    3094    1139     992   15260 
TS      19601960     968     966    1084    1163    1484     954    1088       0       0    5904    1062     776   15450 
TS      19611961     908     929    1225    1353    1467    1262    1552    1867    1512    1353    1013     981   15423 
TS      19621962     969    1081    1226    1011    1498    1555    1512     290     805    1060     621     726   12353 
TS      19631963     642     641     723     609     502     237       0       0       0       0     476     354    4183 
TS      19641964     620    1483    2514    1941    1414     856       0       0    2149     891    3198    1806   16874 
TS      19651965    3896   13491    1158    1145    1002    1853    2211    1039    2601    1307     976     815   31491 
TS      19661966     896     784    1183     868    1161    1798       0    1049    2689    1418    1060    1011   13916 
TS      19671967     811     656     496     856    2777     503     189       0     506     886    1222    1179   10081 
TS      19681968    9160     971    1122    1074    1080    1597    1897     595    1365     291     386    1062   20601 
TS      19691969     695    1448    3962    1063    1328    1922     644    3350    1626     936    1015    1256   19244 
TS      19701970     931     762    1119    1230    1077    2058       0       0     310     256     197     181    8121 
TS      19711971     181     177     176     106      96       0    3326     346       0    2039    1404    2821   10671 
TS      19721972    1543    1015     648     258    1146    1797       0       0      63     855    1803     954   10082 
TS      19731973    2334    5583    9104    5582    1501    1522    1858    1013     938    2359    1235    1192   34221 
TS      19741974     826    1173    1185    1182    1475       0       0    5403    1518    1390    1054     984   16190 
TS      19751975    1036    1069    1220    1074     914    1695    1936    1789    1012     598     522     500   13365 
TS      19761976     387     325     421    5562    1181    1760    1661    2032    1187    1066    1315     918   17813 
TS      19771977     890    1010    1157    1091    1400    1866       0       0       0      65     247     119    7846 
TS      19781978     158     432     368     324       0     184       0       0       0       0     189     126    1780 
TS      19791979    2278    9038   13653    1818    1118    1854    1685    1256     356     145     202     279   33681 
TS      19801980     226     461      82    1538    7865    2049       0       0       0      43     193     668   13125 
TS      19811981     609     981    2553    4144    4744    1689    2057       0    3583    1022    1187    1154   23723 
TS      19821982    1057     983    1062     781     929    1316    1469       0       0       0       0     183    7781 
TS      19831983    1156    7122     693    1369     861    1648       0     790       0      42       0       0   13680 
TS      19841984     405     232     351     239       0       0       0       0       0    5510     962    4337   12035 
TS      19851985    7437    4779    1037     892    1109    1390     338       0       0    2737    2574    2259   24552 
TS      19861986    1058     678    1303    1295     883    1572       0       0     469    4114    2451     511   14334 
TS      19871987    1047     685    1114    1389     652    1297    1999    1062     582      75     316    1015   11233 
TS      19881988     993     620     650     477       0    2596       0       0       0       0       0      72    5408 
TS      19891989     325     592    2656    1634   13451    1830     288       0       0       0       0       0   20777 
TS      19901990     149     159     536     595    2043     209       0       0       0       0     191      83    3964 
TS      19911991    4096    3992    2774    4298    8264    1800    2097     142    2832    1237    1378     300   33211 
TS      19921992     668     792     964    1256     719    1484    1956    1041     383      96     188    1083   10631 
TS      19931993    1344    3301     769    1039     935    1381    2337       0       0       6     132     294   11537 
TS      19941994     334     727    1176     889    2417     924       0       0       0    2352    1068    3574   13459 
TS      19951995    4076    2140    3805     821     893    1849     737       0     226       0      35      58   14641 
TS      19961996      59     183      72     302       0       0       0     539    3366    3139    1217    7003   15881 
TS      19971997    6852    1184    1113     258    1048    1446    2193     863       0       0     322    5106   20386 
**
**------Granger
WR516331       0        19680212       1     1.0  5163DP                C5163_TS   C5163 5163001 
TS      19401940    1331    1090    2020    1824    2560    1971    4463    3824      72    1584    6364    1434   28535 
TS      19411941    1871    1576    1617    1825    2474    2331    3712    2890    3150    3610    2099    1444   28600 
TS      19421942    1943    2132    2330     516    1974    3510    3130       0    7300    1921    1928    1324   28007 
TS      19431943    1641    2304    1866    2833    2070    2112       0       0       0    1880    1616    1311   17633 
TS      19441944   11512    3764    1631    2698    1313    4488    4691       0    8123    2637     893     797   42548 
TS      19451945    1271    1322    1402    1510    3422    3307    4322    3475       0    4527    3595    1368   29519 
TS      19461946     723    1348    1528    1862    1428    3753    2702       0    9038    2633     533    1631   27181 
TS      19471947    1109    2276    1620    1981    2121    4300       0    2366       0     768    1955    1995   20489 
TS      19481948    1861    1409    2021   13408    2722    2141    2088       0       0       0       0    1489   27140 
TS      19491949    1507    1839       0   17407    5122    3224    2721       0       0    1627    1499    1841   36787 
TS      19501950    1663    3881    2363    3997    6746    3407    1717    1172    1987    1473    1471    1412   31288 
TS      19511951       0    1428    1636    1799       0    1675       0       0       0       0       0    1352    7889 
TS      19521952       0    1701    2232   11749   18767    4129       0       0       0       0    1316   13273   53168 
TS      19531953    4933    4676    4820    5877    2203       0       0       0     376   18518    2036     929   44368 
TS      19541954    1538    2344       0       0    1810    1274       0       0       0       0    1089    1237    9292 
TS      19551955    1379    2347    2383    1401   12557    7320       0       0       0    1168    1235    1173   30963 
TS      19561956    1174    1205    1164       0       0       0       0       0       0       0       0    3944    7486 
TS      19571957       0       0    3261   45413    1740    3428    5098    2541       0    4315     683    1738   68217 
TS      19581958    1325    1229    2173    1940    2586    3392    3713    2658    3147    1463    1657    1359   26643 
TS      19591959    1599     650    2866    1283    2276    3073    3136    3563       0    4370    1672    1238   25724 
TS      19601960    1432    1539    2140    2178    3142    3130    3231       0       0    7414    1159     275   25640 
TS      19611961    1049    1427    2451    2964    3173    1615    2643    4248    1803    2128    1013    1103   25617 
TS      19621962    1249    2105    2664    1807    3333    2641    4166    1515    2938    3460    2528    2377   30782 
TS      19631963    1619    1553    2597    2315    2170    1630       0       0       0       0    2209    1861   15954 
TS      19641964    2353    4272    6539    5239    4180    3083       0       0    5896    3087    8198    3607   46456 
TS      19651965     864     705    2206    2337     879    3902    5139    3958    3222    1819     871     522   26422 
TS      19661966    1086     846    2467    1554    2140    3916       0    5113    5877    2606    2439    1431   29475 
TS      19671967    2012    1913    2460    2586    2138    2412    1103       0    9143    4195    1401    1121   30482 
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TS      19681968     449    1692    2025    1895    1215    2172    3962    4522    1979    2716     730    1408   24764 
TS      19691969    1740    1012    1521    1553    2418    4252    4381    4473    2932    1514    1604     687   28086 
TS      19701970    1289     889    1852    2284    1781    4516       0       0    7683    4393    2965    1993   29645 
TS      19711971    2221    2051    2740    2385    2799       0    1799    3754       0    2079    9193    1428   30449 
TS      19721972    1210    2192    3022    2881    1987    3721       0       0    1685    9970    1298    1458   29424 
TS      19731973     507    1226    1616    1657    3155    2359    3914    3546    2609     279    2008    1888   24763 
TS      19741974     654    2442    2475    2872    2417       0       0   10448    1337     914    1070    1264   25893 
TS      19751975    1682    1631    2396    1762     683    3070    3905    3521    2703    2387    2337    1253   27330 
TS      19761976    1993    2328    1895     436    2000    3237    2733    4435    1971     809    1355     786   23978 
TS      19771977    1175    1858    2186     967    2797    3999       0       0       0    2130    2528    2196   19835 
TS      19781978    2213    4384    3453    3674       0    2386       0       0       0       0    2776    3128   22013 
TS      19791979   11658    8229    1517    2020    1189    4091    2895    3733    2846    2896    1885     802   43759 
TS      19801980    1071    1665    1882    2461    1509    4418       0       0       0    1988    2505    3209   20708 
TS      19811981    2878    4102    5480    1735    1132      57    3834       0    6483     783    1966    1993   30445 
TS      19821982    1830    1876    1766    1584    1425    1956    4368       0       0    1232    2264    2819   21119 
TS      19831983    3667    4457     865    3309     819    2381       0    3761       0    1316    2678    2123   25376 
TS      19841984    3091    2162    3068    1506       0       0       0       0       0   22949    1502    -110   34168 
TS      19851985    1767    1821    1842    2563    2501    2866     903       0       0    9212    4394    1419   29288 
TS      19861986    1725    2065    3052    2936     907    2872       0       0    4118    6633    1506     332   26146 
TS      19871987    1813    1235    2411    3297     536    2050    3769    5016    3234    2972     662    1177   28172 
TS      19881988    1967    2040    2200    2940       0    5754       0       0       0       0       0    1432   16334 
TS      19891989    2407    2113    3892    3020   14408    2357    2121     899    1165    1547    1491    1240   36659 
TS      19901990    1888    2278    7716    3902    2350    2356    1046       0    1164    1125    1694    1336   26855 
TS      19911991   10093    1383    2541    2476    1767    2549    3781    2556    2769    2400    1860   -2166   32008 
TS      19921992     943     970    1787    2406    1347    2721    4073    3924    3354    3081    1331     630   26567 
TS      19931993     899    1708    1840    2204     935    1653    5327       0       0    1738    2737    3092   22134 
TS      19941994    3057    2636    2934    1831    2829    2095       0       0       0   11254    2897      75   29608 
TS      19951995    1550    1738    1526    2310    1298    3208    3560    2704    1822    1651    1931    2384   25681 
TS      19961996    2053    2588    1371    1894       0       0       0    1518   20870    2389     866    1216   34764 
TS      19971997    1616     658    2086    2366    1611    2621    4669    4701       0    4793    2326     544   27990 
**
**------Somerville
WR516431       0        19631216       1     1.0  5164DP                C5164_TS   C5164 5164001 
TS      19401940     108    3838      98    2140   11279    4812   15267     147     370     903   18803    1137   58902 
TS      19411941    3036    2074    2300    2159    5685    6329   12210    1323     292    1208    8654    1486   46755 
TS      19421942     928     928     851   19656    2466    1999    3326       0    3205     515    2911    3225   40009 
TS      19431943    9912    1207    8698    1690    6762    3875     176      75     784     797     127     811   34914 
TS      19441944   40703   17755    1705    3217    3162    4143     691       0   10627     104   28645    -448  110303 
TS      19451945    2828    2137    1872    4131    5969    8668    1945   16928    7406    2211    1667    3726   59487 
TS      19461946      22    1787    2061    3941    1549    6781     522       0    3322    4266   23070    2071   49392 
TS      19471947     296    2637    4426    4929    4315    1728    1994   28175     538      98      78    1761   50974 
TS      19481948     400    6859    1139     378    5589     327     876       0      87      94      78     101   15927 
TS      19491949    1126   26507   16872   28946    8265    5120     317       0       0   31137     677    4840  123806 
TS      19501950    2181    1610    2839    4087    5693    8148    2172      72   12592     146      78     101   39718 
TS      19511951       0     244    4599    2691     675    1704       0       0     180       0       0     101   10193 
TS      19521952       0     926     535    5480   17468    1985       0       0       0       0    3034   18216   47644 
TS      19531953   16120    4308    1894    6315   69449     232    6117     633    3877   18550    7391   11119  146003 
TS      19541954    2393    1268       0    1000    6683     614       0       0       0     250     206     279   12692 
TS      19551955     334   17183     328    3955     366    4666     428       0     520     613     299     183   28875 
TS      19561956     372   12938    3385    3745    2120       0       0       0       0       0       0     717   23276 
TS      19571957       0     359   13643  133269   23722    8786     794     527   15408   12479     -14    2169  211142 
TS      19581958    1484    3202    4701    4551    7448     971   13258     365   19096    1571    2230    1268   60144 
TS      19591959    3077     243    4633    3479    4634    1586     370     152     212    3007   13465   19171   54029 
TS      19601960    1654    1963    4817    3838    8856    5814    4429    1764     624   17742     790    -621   51668 
TS      19611961    1780    1202    4751    4377    7901    8788    9151    1092   13459    2552    1955    1335   58344 
TS      19621962    1692    4589    5082    3939    7048    8918    9558     583   12079   14254    1859     884   70486 
TS      19631963    2459    3250    3957    8840    1694     673     728       0       0       0     421    1476   23497 
TS      19641964    1063    3694   13467    2989    2983    2466       0       0    2139    4321    1996    3562   38681 
TS      19651965    4955   72693    4563    3704    5949   10966     841    1117     268    1752   28637   -1412  134033 
TS      19661966    1273    2133    6461    3762    6135    1162    1010     795    8941    2049     984     586   35293 
TS      19671967    1779    1123    1121    3354    6778    3611     496       0    3737    1147    3501     287   26934 
TS      19681968   75094    3187    4180    3361    2376    -360   10562    5146    8780    3037     -94    1060  116328 
TS      19691969    3239    2483    3486     125    6209    2102      66      60     868      89    2026   12485   33238 
TS      19701970    8138   26009    2979    5075    5415   12743     467       0      78    1392      65     301   62662 
TS      19711971     587    1227    1133    1227      79      66      71     613      81     900      74   14727   20782 
TS      19721972      62    2040    1412    1344   21749   13222       0     896      76     836      69      93   41798 
TS      19731973   35464   28672   39224    7354    7850    4880    3730      60    1954   14195    3234    1836  148452 
TS      19741974    -417    5874    4723    3396    7672   14009       0    5066   15808     946     -35    2329   59369 
TS      19751975    2450    3710    5527    4000    2748    8785   10851    6258    3387     777     667    2789   51948 
TS      19761976    3181    3240    8405   10004    6061    7755    5972     236    2671   14459    4247    1155   67386 
TS      19771977    1857    3682    5141    3267    5485    4583      60     206     898      76     692    1432   27378 
TS      19781978    6380   13996    8853    3563    9169   19871    3135    1956    5714      83   10019    5953   88692 
TS      19791979   21155    2986    4049    4281    5019   10992   10357      57      59     303      51    3534   62842 
TS      19801980   17037    2842    2205    6545    4097    3616    1190       0      84      84      71      95   37866 
TS      19811981    1531     835    2347    1874    7561   53211   12320      61     318   15063    1926     494   97539 
TS      19821982    1102    2019    2944    8822    4918    7150      67      58       0     821      65    5762   33727 
TS      19831983   18689   14532    2538    3173    6488   10490    1098    5554    2976     427      66      87   66116 
TS      19841984    3131    2057    6221    6294    3520    1315       0       0       0   37675   20545    6065   86823 
TS      19851985    2308    1857    2939    5288    6442    4759    2129       0     513   16425   21575    2347   66583 
TS      19861986    3018    3147     716    1861   12517    4462   13390    2171    4142    7017    3822    -383   55881 
TS      19871987    2502    1017    5533    4081    8401    7372   13572    6728     769      94     442    2237   52747 
TS      19881988    1520    1384    3698    2654    2438    5444    1101      42       0       0       0      95   18375 
TS      19891989   10085    1726   13224    3710   15931    7959     645     476      75      87      75      91   54083 
TS      19901990     958    2672    1029   21940   10246      60     402     160      76      94      69      98   37802 
TS      19911991  100559    3628    4281    3069    4769    7058    1323     274    1029    2049    2312   26599  156948 
TS      19921992     407    1468    4539    5072    2363    7768    7337    3292    3073    2199    7504   12801   57823 
TS      19931993      55    2976    4311    4844    3702    4859    6221    3761    2803    6963    3355    2855   46704 
TS      19941994    1941    5531    6024    2366    7900    2708    2762    5189     991   25381    3132   -1578   62346 
TS      19951995    3329    3985    3628    5083    3610   11268    3274    6325    3890    1417    5133    2281   53224 
TS      19961996    1232    1587    1542    1992       0       0       0    2422    5499    2496    1855    1319   19944 
TS      19971997    1740   20623   12924    8889    5797    6760    8595    8059    7487    2680    3083    4586   91224 
**
**------Limestone
WR516531       0        19740506       1     1.0  5165DP                C5165_TS   C5165 5165001 
TS      19401940     224     911     239    4927   19924    5359   11400     217     220     208   32165    2291   78083 

E-16
BRA-CA-000183



Appendix E June 14, 2004 

TS      19411941    5511    4578    5786    5234    7171    7967    8939    1282     538     283     515     858   48661 
TS      19421942     443     741     557   40326   20113    9682     343       0   12009     875    7255   18132  110475 
TS      19431943    6770     733    5530    5308    4421    6900     322     135     126    1860     484     551   33140 
TS      19441944   39068   31140    5444    3866    8533   12018     302      90     536     153    9745   38830  149723 
TS      19451945    5107    3210    3641    5981    8074    8905    7482   11682   12206    4865    3046    8399   82600 
TS      19461946    2150    4246    4419    6523    4759   11558     865       0    1510     443   42019    5020   83512 
TS      19471947    3451    3498    8594    6309    6233   11959     456     643     294       2     245    1617   43299 
TS      19481948    3332   17978    8943    8641   21557     524    1305     169     178       1       0     504   63130 
TS      19491949   15262    4542   29796    8956    1436    6190     965       4       0   29777     521    1145   98594 
TS      19501950   20547   47234    1855   12742    5273    6605    1043     233     202     185     314     244   96476 
TS      19511951       8     424     835     676       0    1591       0       0    1971       0       0     378    5883 
TS      19521952       0    3773    4844   12239   30083     663       0       0       3       0    1806   11531   64942 
TS      19531953   16319    1523   51253    2916  124193     439     435     345     397    1807    3050   54705  257382 
TS      19541954    5860     814       0       0   18271     273       0       0       0       0     632     888   26738 
TS      19551955    1016    7004    4801   16745    6515    3025     454       0     166     263     126     187   40301 
TS      19561956     390    3734     321       0   14045       0       0       0       0       0       0     185   18675 
TS      19571957       0       0   15677   95256  111328    9804     251     174     228   36763     878    2840  273197 
TS      19581958    4928    4418    3589    4599   12786    7454     495      48   30578    6825     600    1367   77687 
TS      19591959     952   14736    3353   10368    6440    9853    4557     832    1009    8070   16949    8959   86077 
TS      19601960    3764    4221    7052    4614   11897    7518    1025     496     306    7171   16012   17570   81647 
TS      19611961    4459    5302    6548    3606    1221   22478   10568     660   13524    1369    3582   11733   85051 
TS      19621962    2618    5564    3422    5963   12334    8280    1057     171     238     576     880     742   41845 
TS      19631963     397    1150     908     755     930     229     121       0       0       0     133     247    4871 
TS      19641964    1415    1063    2896    2176     633     154       0       0    1685     171    1259     256   11709 
TS      19651965   18319   27611   23178   62013   96500   12347     467     120     319     189    1704    2083  244848 
TS      19661966    1488   11984    6230   40499    8438     659     121   19895   23238     992     387     775  114707 
TS      19671967     622     444     952    5457    6273    3663     191       2    2171    1110   13706   23174   57764 
TS      19681968   49877    5180    7149    6265    6424    7783    7645     236     526     256    2690   14126  108157 
TS      19691969    6926   20730    5638    7532    6636     473     178     986     119    1072    3830   43479   97598 
TS      19701970   12260    3665    6139    5865    1241     421     121       4    2226   11075     532     420   43969 
TS      19711971     425    4573     807     516    1047     154       0     813     547    1692   10517   62009   83100 
TS      19721972   26996    6883     691     372     194     969       0     350     119    4707    7543   11357   60180 
TS      19731973   53809   12234   29347    5213    9331    8453    3673     310    2328   24720    5902    4904  160223 
TS      19741974    2660    7811    8570    9105    9072     502       0    1463   37860    3830    3932    3666   88470 
TS      19751975    5057    5480    6271    5174    5986   10731    8273     759     656    3345    1012    1098   53843 
TS      19761976     760    1273    8231   47141    7463   11385    9897     448    1964   20651    4283    4229  117725 
TS      19771977    3886    7473    6831    6351    9616    4194     276     120    1018     175     379     546   40866 
TS      19781978    2104   11263   20213    1448    1447     597       0       0    1450       0    8077    2612   49210 
TS      19791979   21499   23073   66090    7308    2507   14114    6389    4862    4560    1150      49   17693  169295 
TS      19801980    8827    6296    6281    8413    6756    1264     544       3     348      41     454     441   39666 
TS      19811981    1169    3496    3205    3452    9831   84322    7334      11     126   26838    1743     477  142003 
TS      19821982    2152    2835   16178    9424    6920       0     147      98       0      68    2920   34285   75026 
TS      19831983    5087   24172    6321    2921   13691    2666    1209   11281     123     700    1009     474   69655 
TS      19841984    2213    5050   20068    2006     183    2042       0       0       0   58920   15662   22443  128588 
TS      19851985    4593    4285    6213    2756    4201      87     125       0     307    8412   54491    4459   89930 
TS      19861986    2363   10480    3737   12496    6413    8159     501     125     115    4962   25330    9898   84580 
TS      19871987    5416    3630    8688    2850    7727   14779    1071      95     476     455    1993   25254   72432 
TS      19881988    4077   12445   16731    2650    2899    1282     322     719       0       0       0    2397   43522 
TS      19891989     857    4163    3578    2819   89507    8303    4489     228     233     830     351     212  115571 
TS      19901990    4288   11090   39956    6356    9555    4349     586     949    3788    3259   13388    6422  103987 
TS      19911991   26485    5424    8080    6226    7576    7505    1585    3229    4229    5742    7028   30589  113698 
TS      19921992    4590    5574    7064    4250    9917   10386       0     156       0      23    1206   22438   65602 
TS      19931993   17112   13061    7019    6936    7701    8488    1634     855     577    9565     491    1683   75120 
TS      19941994    1282   50230    6865    5009   10366   11859     477    2230       0    6861    5726   31762  132667 
TS      19951995    6605    5022    5832    6849    8073    2111    2216   30115    5022      28      99    1202   73175 
TS      19961996    1072    1629    1334    1243       0       0       0       0      33       0     715    3351    9377 
TS      19971997    6298  104971    6731    6094    8438    9283     953    1542       0     131     915   27574  172930 
**
**------Allens Creek 
** Dummy WS Card added to locate Allens Creek at COntrol point 292531 
WR292531       0        19990901       1     1.0  2925DP                C2925_TS   C2925 2925001 
TS      19401940       0      82       0     656       0       0    4981       0       0       0       0   14479   20198 
TS      19411941    9638    7462    8885   10070   12450   11586       0       0    9059    6045   10459    2465   88120 
TS      19421942    1714    1454    1564       0   12893   11285   11400       0    1649    1278    2291       0   45528 
TS      19431943    4540     947    1782    2074       0    3107    5644    3389       0     597    1059    2792   25931 
TS      19441944    5183    3026    7963    7166    2496    8948    1138       0       0       0       0    3230   39149 
TS      19451945    1496    5053       0       0    3206       0    2534   10953    5858      38     978    6081   36195 
TS      19461946       0    2939    8253    4916    4494    8804    7083       0    1222    1787    5349    1210   46057 
TS      19471947    1703    2844       0     472     737    2768    1058      70    3959       0    1904    5809   21322 
TS      19481948    1120    1055    9402     899     499     327    1984       0       0       0       0       0   15287 
TS      19491949       0       0    1765       0    6432       0    4298       0       0       0    3336    4139   19970 
TS      19501950    5556       0    3805       0    3309   10077       0       0       0    1739       0       0   24487 
TS      19511951       0       0       0     884       0       0       0       0       0       0       0       0     884 
TS      19521952       0       0    1119    6782     901    3973       0       0       0       0       0    2245   15019 
TS      19531953    1688     102     378       0    4683    2597       0       0    3881       0    5838    4345   23513 
TS      19541954    3443       0       0       0       0    2205       0       0       0       0       0       0    5648 
TS      19551955       0    1913       0       0       0    2097       0       0       0     900       0       0    4910 
TS      19561956       0       0       0       0       0       0       0       0       0       0       0       0       0 
TS      19571957       0       0    5246       0   17382   16272   16716    5048    1642   13743    7507    6899   90455 
TS      19581958    6379       0   10239       0       0    5122    3975       0     482    6491    1681     945   35314 
TS      19591959       0    2225    4734    7542   10422    3967    2346    2553       0       0    8251    3352   45392 
TS      19601960    5228    5983    4869     880    9779    8922    8491    2380       0       0    8192    5480   60203 
TS      19611961    8321    8853    8129    6587    3264    6383   12917    7993    7580    6129    7199    5051   88405 
TS      19621962    2515    3668    2236     359    3284     472    3416     614       0    4019       0     911   21494 
TS      19631963    6121       0    2411       0       0       0       0       0       0       0       0    1082    9614 
TS      19641964       0    2674    2247       0    2744       0       0       0       0    1881    1575    1934   13054 
TS      19651965       0       0    4750     444    5719   15498    3838    4138    2290    1952    5836    1121   45586 
TS      19661966    1133    1065    2682       0   13930    5576    2685    3012       0    4515       0       0   34597 
TS      19671967       0       0       0     290     249    2068       0       0    1652       0     468       0    4727 
TS      19681968    4794    6320       0       0   10207    8896    3643    2581    1830    3138       0    4673   46081 
TS      19691969    2043    5158    3330    5922   10649    3910    2026       0    1529     441     239       0   35246 
TS      19701970      49       0    7713    4654    1999    4775    1579       0     156    7476    2423       0   30824 
TS      19711971       0       0       0       0     122       0       0    1467    2879       0    4030    4841   13340 
TS      19721972    6097    5834    3983       0   11437    3342       0       0    1122       0    4801    1650   38265 
TS      19731973       0    4911     978    8573   12927    7492    7642    3912    2489    7019   10003    7841   73789 
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TS      19741974    5036    9532    3910    1294    5109       0       0       0    5702    9628    7245    7793   55249 
TS      19751975    5011    8747    7573    5619    1233   10426    9138    4815    2368    1075     945    2187   59137 
TS      19761976    1595    2230    1313       0    4924    5281    4091    3484    1915       0    4165    4361   33358 
TS      19771977    7141    6069    2383       0    8166    9715    4251       0    2276       0     195     801   40996 
TS      19781978    5179    7076    2720       0       0    2811       0       0    3699       0    1987    4324   27796 
TS      19791979    5730    6754    4938    9523    5584   15268       0    8133    8501    2507    1270    2336   70543 
TS      19801980    6111    6970       0    5616    6263    7075       0       0       0    1613       0       0   33647 
TS      19811981       0     588    1055     456    2209    7488   13986    4061    5760       0    9030    2773   47405 
TS      19821982     610    1108       0    1931    1641    6942   10812    2238       0       0    6205    4168   35654 
TS      19831983    3099    6406    6912    6353    3552    7169    2735    3982    4298       0       0    2780   47287 
TS      19841984       0    1786    2152       0    1425     677       0       0       0       0    8753     193   14985 
TS      19851985    3944     342    7747    5057    1876    3816    2388       0       0     314    6264    9050   40798 
TS      19861986    5299    1717    4594    2225    5066    9151    4666    3218    1810    3892    3980    5348   50965 
TS      19871987    7966    2807   11494   11354    6000   12701   13756    6494    2166    1955    2695    2852   82239 
TS      19881988    5212    1993    1018    2002     247    3066       0       0       0       0       0       0   13538 
TS      19891989     302    4007       0    5357    1618   10496    9068    5632    1032       0       0       0   37510 
TS      19901990    1469    2307     847       0       0    1151    1733       0     902       0     903       0    9310 
TS      19911991    5433    7162    3476    7840    8785    7217    3659    1724    1912     843     644   -3815   44879 
TS      19921992    8460       0   10679   10055       0    2114    4410    6824    3123     722    1665    3304   51356 
TS      19931993    5427    5293    2080    7904    9639    9941    8304     890     731    1622    2216    1940   55985 
TS      19941994    1809    2651    3855     520    4918    5943    2735       0    2138   13751    5905    4658   48881 
TS      19951995    8925    5647    7260    6073    6046    9550    2865    3874    1620    2275    2286    3306   59725 
TS      19961996    3528    2248       0       0       0       0       0       0    5242    4721    1875       0   17614 
TS      19971997    2438       0    8536    5594    3154    2724    6967    3317    3097    6870    1578    6439   50713 
WSALLENS       0 
**
**------Allens Creek from the Brazos. (This diversion allows to refiil A Creek with Brazos River water. 
** Diversion subject to IF requirement, and annual limit of 202,000 af/y. 
WR292504       0    MUN419990901   1   1                                 C2925_2   C2925 2925001 
WSALLENS  145533 
SO        130680  202000 
**
** ------------- BEGIN OF SYSTEM OPERATION --------- 
** Return flow from d/s reservoirs. This helps to meet IFs and increase the diversion at Glen Rose 
WR5157DP 999999.        21111111          1.0000  515731            C5157_DPRETQ  SYSTEM 
WR5158DP 999999.        21111111          1.0000  515831            C5158_DPRETQ  SYSTEM 
WR5159DP 999999.        21111111          1.0000  515931            C5159_DPRETQ  SYSTEM 
WR5160DP 999999.        21111111          1.0000  516031            C5160_DPRETQ  SYSTEM 
WR5161DP 999999.        21111111          1.0000  516131            C5161_DPRETQ  SYSTEM 
WR5162DP 999999.        21111111          1.0000  516231            C5162_DPRETQ  SYSTEM 
WR5163DP 999999.        21111111          1.0000  516331            C5163_DPRETQ  SYSTEM 
WR5164DP 999999.        21111111          1.0000  516431            C5164_DPRETQ  SYSTEM 
WR5165DP 999999.        21111111          1.0000  516531            C5165_DPRETQ  SYSTEM 
WR2925DP 999999.        21111111          1.0000  292531           ALLENS_DPRETQ  SYSTEM 
** Refill U/S reservoirs with BRA water. 
WR515531      0.        22222222                                     C5155_RF1_2  SYSTEM 
WSPOSDOM 724739.                               0 
SO                        5155DP 
WR515631      0.        22222222                                     C5156_RF1_2  SYSTEM 
WSGRNBRY 155000.                               0 
SO                        5156DP 
**
**  Lyons Method at Glen Rose. 
**
IFBRGR30 148800.  IFBRGR22222222   1   2                 IF_BRGR 
**
**
** Refill U/S reservoirs with Q unap 
WR515531      0.        22222222                                     C5155_RF1_2  SYSTEM 
WSPOSDOM 724739.                               0 
WR515631      0.        22222222                                     C5156_RF1_2  SYSTEM 
WSGRNBRY 155000.
**-------------
** System Diversions at Glen Rose. 
WRBRGR30 446000.    MUN133333333   2                                 SYSTEM_BRGR  SYSTEM 
WSPOSDOM 724739.                               0 
OR       217422.       1 
WSGRNBRY 155000.                               0 
OR        46500.       1 
**-------------
** Refill u/s reservoir with BRA water after system diversion at Glen Rose 
WR515531      0.        44444444                                     C5155_RF2_4  SYSTEM 
WSPOSDOM 724739.                               0 
SO                        5155DP 
WR515631      0.        44444444                                     C5156_RF2_4  SYSTEM 
WSGRNBRY 155000.                               0 
SO                        5156DP 
**-------------
** We're done with u/s reservoirs. Then, return all dummy water. 
WR5155DP 999999.        55555555          1.0000  515531            C5155_DPRETQ  SYSTEM 
WR5156DP 999999.        55555555          1.0000  515631            C5156_DPRETQ  SYSTEM 
**
**  Lyons Method at Richmond. 
**
IFBRRI701539598.  IFBRRI66666666   1   2                 IF_BRRI
**
** ------------ 
** Refill d/s reservoirs with QUNAP 
WR515731      0.        66666666                                     C5157_RF1_6  SYSTEM 
WSWHITNY 437024.                         387024. 
WR515831      0.        66666666                                     C5158_RF1_6  SYSTEM 
WSAQUILA  52400.                               0 
WR515931      0.        66666666                                     C5159_RF1_6  SYSTEM 
WSPRCTOR  59400.                               0 
WR516031      0.        66666666                                     C5160_RF1_6  SYSTEM 
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WSBELTON 457600.                            1200 
WR516131      0.        66666666                                     C5161_RF1_6  SYSTEM 
WSSTLHSE 235700.                               0 
WR516231      0.        66666666                                     C5162_RF1_6  SYSTEM 
WSGRGTWN  37100.                               0 
WR516331      0.        66666666                                     C5163_RF1_6  SYSTEM 
WSGRNGER  65500.                               0 
WR516431      0.        66666666                                     C5164_RF1_6  SYSTEM 
WSSMRVLE 160110.                               0 
WR516531      0.        66666666                                     C5165_RF1_6  SYSTEM 
WSLMSTNE 225400.                               0 
WR292531      0.        66666666                                    ALLENS_RF1_6  SYSTEM 
WSALLENS 145533.                               0 
** System diversion at the Gulf. (Pick up remaining yield with d/s reservoirs) 
WRBRGM73 464000.    MUN477777777   2                                 SYSTEM_BRGM  SYSTEM 
WSGRNGER  65500.                               0 
OR516331  19650.       1 
WSGRGTWN  37100.                               0 
OR516231  11130.       1 
WSSTLHSE 235700.                               0 
OR516131  70710.       1 
WSBELTON 457600.                            1200 
OR516031 137280.       1 
WSAQUILA  52400.                               0 
OR515831  15720.       1 
WSPRCTOR  59400.                               0 
OR515931  17820.       1 
WSWHITNY 437024.                         387024. 
OR515731 387024.       0 
WSALLENS 145533.                               0 
OR292531  43660.       1 
WSLMSTNE 217494.                               0 
OR516531  65248.       1 
WSSMRVLE 160110.                               0 
OR516431  48033.       1 
**--------------
** Final refill of all reservoirs. (Just to make sure we get all water) 
WR515531      0.        99999998                                     C5155_RF3_9  SYSTEM 
WSPOSDOM 724739.                               0 
WR515631      0.        99999998                                     C5156_RF3_9  SYSTEM 
WSGRNBRY 155000. 
WR515731      0.        99999998                                     C5157_RF2_9  SYSTEM 
WSWHITNY 642179.                         387024. 
WR515831      0.        99999998                                     C5158_RF2_9  SYSTEM 
WSAQUILA  52400.                               0 
WR515931      0.        99999998                                     C5159_RF2_9  SYSTEM 
WSPRCTOR  59400.                               0 
WR516031      0.        99999998                                     C5160_RF2_9  SYSTEM 
WSBELTON 457600.                            1200 
WR516131      0.        99999998                                     C5161_RF2_9  SYSTEM 
WSSTLHSE 235700.                               0 
WR516231      0.        99999998                                     C5162_RF2_9  SYSTEM 
WSGRGTWN  37100.                               0 
WR516331      0.        99999998                                     C5163_RF2_9  SYSTEM 
WSGRNGER  65500.                               0 
WR516431      0.        99999998                                     C5164_RF2_9  SYSTEM 
WSSMRVLE 160110.                               0 
WR516531      0.        99999998                                     C5165_RF2_9  SYSTEM 
WSLMSTNE 225400.                               0 
WR292531      0.        99999998                                    ALLENS_RF2_9  SYSTEM 
WSALLENS 145533. 
**
** End of System Operation Modeling 

Interruptible Yield at the Gulf of Mexico 

** BRA System Operation NModeling starts here 
** TS used to represent the depletions for current BRA water right under the TCEQ Brazos WAM RUn 3. 
** TS with all 2060 return flows 
**------Possum Kingdom 
WR515531       0        19380406       1     1.0  5155DP                C5155_TS   C5155 5155001 
TS      19401940    8863   10360     654   16202   67673   30014   43979   38650   35174    2445   41073   15924   311010 
TS      19411941    9950   18613   20475   17235   22403   31096   39731   33466   32372   17418   23837   17758   284353 
TS      19421942   18097   13077   14313   27077   28940   34546   15546   22890   68563   17424   24248   15394   300116 
TS      19431943   16764   10168   25559   30878   16805   42869   14445    1225    2039    2966    1273     676   165666 
TS      19441944    4303   12919   45050   23225   50575   49567   30222   16327   24759   52134   12571   11885   333535 
TS      19451945   11282   12957  115437   58200   26897   38661   37892   10087    6531   82555    6801    1291   408591 
TS      19461946   19329   15246    8135    8083   27433   43830   27725   58200   80981   27705   18633   16788   352089 
TS      19471947   14082    6749   11971    9044   53766   37914    8654    2440   13272   30267    9874   37469   235501 
TS      19481948    4132    5769   24226    8062   30609  125659   61022    7811    7459   15529   11007    3217   304502 
TS      19491949    2527   13081   11536   14406  151237   32717   14691   15520   82164   21296    9562    3428   372165         
10665.8
TS      19501950    3421    8187    2733   56928   58071   33669   31316   39058   26791   19775    1219    2196   283364 
TS      19511951    3213    4763    2157    2318  105760   63085   23280   25177   21596     248     847     435   252879 
TS      19521952     959     515    1226    6922   16176   13656    8279       0    4985    3035    4605    2824    63182 
TS      19531953    1493    1124    7023    3303   76307     328  261348   85840    5708  179192   20200   10717   652581 
TS      19541954    3865    5631    1823   72797   20295   35739   11451   13550     869     368   17753     561   184701 
TS      19551955    2027    5957   17162   15016  183035   30258   39964   23247   39161   29140   15893    7934   408794 
TS      19561956   15508    4452     423    2112   39320   13615       0      73    1877    5360   13349   20943   117031 
TS      19571957     582  215737    9006   40762   13435   33226   35856   13036   17955   55137   13145   15594   463469 
TS      19581958    9858    7677   29379   19158   25148   31467   39546    7523   51658    9821    2852     129   234215 
TS      19591959    2391    1820    2656     592   43130  117540   31835   14193    5932   59372    3924   19831   303215 
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TS      19601960   23797   15819    8947   21636    6291   13026   84433    9725     361   70197   22058   13231   289520 
TS      19611961   10244   14274   18873   11010   28039   34025   29957   24226   35792   12384   24939   11195   254957 
TS      19621962    5645    3064    4951    6713    2364  103117   30669   14930   35973   20371   16205   15901   259903 
TS      19631963    5894    6256    7981   52670   20651   28541    2212       0    8211   11689   42587    4400   191093 
TS      19641964    7809   45284    7624    4160   12601   33525    2952   14968   43034    5190   64452    2619   244216 
TS      19651965    5656    5433    3099   44533  150244   32908    6456   32250   37504   53163    8665    3732   383642 
TS      19661966     622    5137    8638   74450   29714   23879    3947   58105   36019   23788    7314    3217   274828 
TS      19671967    4005    6205    8405   54958   23986   74266   36435   16082   45278    6997     428    3066   280110 
TS      19681968   55883   14943   18006   22288   21674   30547   33402   10247     474     397     278    5422   213560 
TS      19691969    4446   11693   79444   67604   33355   31796    1495     817   92379   19227   20021   13561   375838 
TS      19701970   16782   12936   18071   19229   27903   16370     184     348     464     491     555     408   113739 
TS      19711971    1513    2898    2784    2955   15190   75656    8258  272002   23831   17531   15540   16743   454901 
TS      19721972    5519   11669    7307   15277   66445   18615    9200   76929   26980   17368   20113   18351   293772 
TS      19731973   10918   14675   19973   17972   19196   37834   29118    9327   20292   25509    3112     517   208442 
TS      19741974    5556    5440    4137   29558   11498   33381    1926   14076  181778   17119   20519   15308   340295 
TS      19751975   15484   15425   20653   22371   15741   34043   33749   35520   27946    5053    3008    3042   232034 
TS      19761976    7808    8437    5168   17779   35949    6168   21318   22130   69328   91451   26404    9537   321476 
TS      19771977   12268   12720   30006   20344   23069   33647    8542     272    6557     407     108    1641   149580 
TS      19781978     755    3449    8460   26141   14833   15536    1100  280138   19580   16077    7343    4394   397805 
TS      19791979    7218    8862   47302   18911   43119   30105   31187   24335    4504    2201     488    4661   222893 
TS      19801980    3142    7471    4355    6133  159828   34572    6186    1007  104852   28832   18368   15754   390501 
TS      19811981   16483   13128   20560   23162   24867   26099   11025   12755    6381   87168   19727   11250   272606 
TS      19821982    7894   11782   15989    9524   51859   30508   39223   13962    3131    3713    1680    7248   196511 
TS      19831983     910   17402   16315    9729   89458   39323    9360     556     396   95642   25982    1359   306434 
TS      19841984   15755   10351    7128    3808     548     414     196    3161    1561   86798   46484   73575   249779 
TS      19851985   82294   48518   15335   22466   25639   27695   25213   12806     908   83676   13583    5238   363372 
TS      19861986    8436    7391   10080   15038   24414   72099   41274   19146   40983   20505   16082   13341   288788 
TS      19871987   14341   11523   20834   27153   15101   27618   38931    9744   15622    1130    3247   30327   215569 
TS      19881988   13948    9325    8173    7441    8087   17517   27788     976   57388    6717    2448    5712   165520 
TS      19891989    3620   20227   13983    6469  202815   46450    7759   32082   53790    8459    3239    4493   403385 
TS      19901990   12907   21900   57912   15240   25706   35337   17090   46152   30036   20819   19253    7706   310058 
TS      19911991   19976   17748   18266   10915   46757   31694   40637   33695   25935   21533   21144   10163   298463 
TS      19921992   14374   11867   21412   23663   18440   25100   35911   33422   24965    4486   16295   23904   253839 
TS      19931993   19061   19499   18953   22488   25872   30658    9891   11073   13174   35379    4664    9890   220602 
TS      19941994    6164    9042   10702    5815  146843   21437   17792     237   19064   75279   39250   12513   364139 
TS      19951995    7403    3423   19921   12318   37328   37209   18676   44797   23217   10324    3024    2880   220520 
TS      19961996    3596    7787    6935   15620    7339   14626    6487   42175  165007   22812    9837   16711   318931 
TS      19971997   11365   15277   20445   17314   21305   21953   38319   18886    2598    2562     570   14511   185106 
**
**
**------Granbury
WR515631       0        19640213       1     1.0  5156DP                C5156_TS   C5156 5156001 
TS      19401940    1264    1270    2420   11578   11240    8801   13176   13689   12131    3673    7940    3293   90476 
TS      19411941    4537    2616    5340    5239   10074    9567   12966   10905   11016    7043    7228    4584   91114 
TS      19421942    5021    4385    3172    8071    7918   10234    5664       0   28325    6060    7084    4414   90347 
TS      19431943    1936    7606    6438    7800    6696   10510       0       0       0    2383     966    2908   47242 
TS      19441944    5342   25891   26498    6660    7442    8106    7955       0   26138    5298    5824    4497  129650 
TS      19451945   12661    2131    3661    5196    9638    8289   12988    1895    4377   25117    3323    4697   93973 
TS      19461946    7034    4054    5279    6953    5381   10905    1426       0   35308    9112    4359    4811   94621 
TS      19471947    3921    5705    5022    5478    8715   10647       0    1402       0    8668    3955   30207   83720 
TS      19481948   16043    3191    6082    1024   14364   10375   13220       0       0      67    1052     828   66244 
TS      19491949     704   20522   34122    5193    6321    9958   10335       0       0   31743    7626    3815  130338 
TS      19501950    4097    3720    5171    8079    7335   10116   11443   13393    8499    9972    4680    2356   88860 
TS      19511951       0    6573    4408     281   12326   20819       0       0       0       0       0    3228   47635 
TS      19521952       0    3018    1496    7528   38790       0       0       0       0       0    7903    2808   61542 
TS      19531953    2418     575    1973    3335   21564       0    7324       0       0   30673    6534      53   74449 
TS      19541954       0     763       0    9092  101571   12540       0       0       0     551    2393     918  127828 
TS      19551955       0    2562    2175    1539   63489   17347    4073       0   28511    9817    4082     483  134078 
TS      19561956    1674    1093    5032       0   29021       0       0       0       0       0       0   23262   60083 
TS      19571957       0    8938    8915   38566    9170   10853   13357     570   10027   14995    3181    4637  123208 
TS      19581958    3336    3892    4153    4562    7876   10510   12801   11191    6363    1101    3770    6511   76065 
TS      19591959     667    4440    1364    3504    4191   17698   19543    7663       0   16766    5540    3399   84775 
TS      19601960    2962    4289    5761    6608    8219    2726   19822    3662       0   23204    6203    1759   85214 
TS      19611961    2038    3450    5517    3261    3062   16410   10981    6955    6206   13340    4306    3896   79419 
TS      19621962     895    1371    1868   11721    2392   19556   11086   12035    7467    6203    4699    4296   83590 
TS      19631963    4151    1282    8312    8035    6948   10993       0       0       0       0    4172    1809   45703 
TS      19641964    1066   10555    6439    8874    4183    2646       0       0   28562    2094   54647    4553  123619 
TS      19651965    3194    2677    5409    6852    4395    8717     829    5792   14046    8592    1948    5898   68346 
TS      19661966     405    9401    5185   14982    8147    8944       0    6202   23632    7599    3671    1710   89878 
TS      19671967    3925    2871    2179    5262    3872   28598   11777       0    7805    6198     912    6118   79517 
TS      19681968   13681    3782    4294    5850    6510    8581   11502   11749    5469    2150    2836    4006   80407 
TS      19691969    2018    8554   10908    5671    7180   11151    5793   16445    9267    4859    5440    3060   90345 
TS      19701970    3742    2371    3741    5645    7231    2147       0       0   13869    5000    4129    3209   51084 
TS      19711971    3404    3037    2353    3237    8110       0    5758       0   64559   11149    5656    3184  110448 
TS      19721972    3885    5303    3968    4165    8892    2970       0   27755   16745    5133    4908    4618   88342 
TS      19731973    2454    3795    5451    4954    8213    7435   10070   12875    3562    6802    5457    5436   76503 
TS      19741974    3704    2711    3085    4772       0     827       0    9606   12684   33320    6203    4004   80916 
TS      19751975    3956    4338    5407    6253    4647   10926   10996   11705    8691       0       0       0   66918 
TS      19761976    2805    2696    2553   17826   18800   10130    9372    1846    2711   18116    5260    4259   96373 
TS      19771977    2957    4631    4588    4852    6925    9638    2585       0       0     776    3659    3112   43723 
TS      19781978    2326    4223    4381   24844       0    3311       0   28678       0    4734    1949    1924   76369 
TS      19791979    3545    2382   37836   23626    7540   10081     818    1762    1387    7938      65    5826  102805 
TS      19801980    3401    8579    2119    4210       0    8069       0       0       0   78215       0    9385  113979 
TS      19811981    1729    2480    8873    6525    6825    7225       0    3628       0   30271    6191    5303   79048 
TS      19821982    3830    4146    5510    6560    5514    8480   13123       0       0       0     815    1936   49915 
TS      19831983       0    5261   15700    5909   31890    6644       0       0       0    1229       0       0   66634 
TS      19841984   13472    2788    6943       0       0       0       0       0       0   33070   23900   34704  114877 
TS      19851985   17253     233    7945    6745    8164    9751   10501       0       0   28624    4628    1656   95499 
TS      19861986       0   11025    3753    3199   11862    7547   13825       0   18729    5023    4207    2691   81861 
TS      19871987    3847    2599    6513    8810    4487    8413   12828    1762     971       0    3624    3320   57174 
TS      19881988    6377    1908    2915    1455       0   23683       0       0       0       0       0    2954   39290 
TS      19891989    4433   21252   28101   16308   25327    8434    3296   15303   11223    4455    3217     239  141588 
TS      19901990    8115    9885    3799    4699    8777   12025    2374       0   27754    5567    3857    5052   91904 
TS      19911991    2621    4498    2776    9857    6485   10347    5593   16299    7293    6022    6421    3253   81464 
TS      19921992    2584    4594    6461    6416    4664    7240   12176    6790   12688    4700    6749    2818   77882 
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TS      19931993    2958    2961    4886    5982    7983    9313       0       0       0   41255    5139    4073   84550 
TS      19941994    3803    3688    4598    2168   10002   11363       0       0    8549   29321    2981    3896   80368 
TS      19951995    3625    1704    5713    5278    3593    8751       0   20543    7184    6101    5474    4370   72337 
TS      19961996    1220    6658    2659    5901       0       0       0   46333    7982    6394    1934    4479   83560 
TS      19971997    4941    2677    7230    6108    7567    7724   13131   10936       0    2706    4541    9881   77442 
**
**
**------Whitney
WR515731       0        19820830       1     1.0  5157DP                C5157_TS   C5157 5157001 
TS      19401940       0     571       0     271    4740    3216   10895   12764       0     485   -4779    -201   27963 
TS      19411941    2751     159    3055    2072    4694    1962   11359   10349   10892     705    5805    1620   55424 
TS      19421942    3938    3417    3224   -5367    3788    8054       0       0    4314    2813    4777    1599   30557 
TS      19431943    3551    5545    2428    6329    2307    8321       0       0       0     713       0    -169   29027 
TS      19441944   -1561   -1743    2666    4021   -1474   11591       0       0   11421    6759     283      68   32031 
TS      19451945    1514    -784   -1298    3272    8162    5330    8575       0       0    4512    5090    2594   36967 
TS      19461946    -448    1628    2724    4455    -881    9837       0       0    7279    8315     -67    3008   35848 
TS      19471947     450    4742    1885    2174    4946    9199       0       0       0       0    2186    -691   24891 
TS      19481948    1100    -172    3823       0    3953       0   11280       0       0       0       0       0   19985 
TS      19491949   -3057    -757    2237    1614     987    5231       0       0       0    1610    6792    2013   16670 
TS      19501950     961   -2128    6887    2693    3216    7394    8235   14897    6619    9362       0       0   58135 
TS      19511951       0     824    2346       0       0    5382       0       0       0       0       0    1359    9910 
TS      19521952       0       0       0   -4697     370       0       0       0       0       0   -2194   -2814   -9335 
TS      19531953    4590    2135    1361    1443    2147       0       0       0       0       0       0       0   11676 
TS      19541954       0       0       0       0   37880       0       0       0       0       0    3284       0   41164 
TS      19551955       0    3221    1734    7444   54519    8164       0       0   16462   19026       0       0  110570 
TS      19561956       0    2256       0       0    7780       0       0       0       0       0       0    1692   11728 
TS      19571957       0       0    2291   -8860    8648   13186   15697       0       0   -4323   -3116    3401   26924 
TS      19581958    1715     206    2522    2556     617    8081   13760       0    4773    1333    2890    1080   39533 
TS      19591959     926   -1051    7924    4578    1022    -871    7907       0       0   -2188    3834     816   22895 
TS      19601960     303    2314    4180    6203    8319     318    9604       0       0    1982    4300   -6647   30876 
TS      19611961   -4129    1052    5507    8566    5523   -6990    9871   10574    7495    4686   -1772     463   40847 
TS      19621962    1929    3370    5096    3487    1880   -2811   13999   15165    2747    5945     889    1534   53229 
TS      19631963    2337    4136    4070    5225    2829   10057       0       0       0       0     741     -19   29377 
TS      19641964   -1772    1683     681       0       0    6391       0       0    4632       0   -3565    2836   10885 
TS      19651965     358    -389    4363    6937   -7487   10814       0       0       0     419     775     170   15959 
TS      19661966    1118   -1278    4919   -2252    4189    9283       0    5196   -1738    7248    4081    2588   33355 
TS      19671967    2818      15    2008    4641    5512    9565    6664       0   -5402    -900    2325     194   27439 
TS      19681968   -4657    1926    1252    1496     518    4893   11141       0       0    5938     983    2696   26185 
TS      19691969    3992     502    1041    2012     846   14536       0       0       0    2033    2148    -124   26985 
TS      19701970    2017   -1741    3484    6062    4581    9658       0       0       0    -681    4330    2033   29745 
TS      19711971       0    3131       0       0       0       0       0    1282       0   -5269    5054    1971    6169 
TS      19721972    2389    5009    8623       0    2949       0       0       0    5733    1950    -258    2225   28619 
TS      19731973       5    1032    4061    -650    5417    3930    1841   11520     -67   -5545    3799    4878   30220 
TS      19741974    1196    4623    6939       0    6857       0       0    -832    1198   -1717    2553    1753   22570 
TS      19751975    2124    1101    3400    1381   -4246   10130    6609       0    4198       0       0       0   24697 
TS      19761976    2127    5473    3405   -3386    1554    4832    1036       0    1552   -1152    3377    1293   20111 
TS      19771977     705    3334    1070    2523    4240   10545       0       0       0       0     521       0   22938 
TS      19781978     803   -2143    4179       0       0       0       0       0       0       0   -1971       0     868 
TS      19791979     484     273    -989    5182   -1105    9362    7665       0       0    4298       0    -297   24874 
TS      19801980    -177    2347    1231    3759    2496       0       0       0       0    5961       0       5   15623 
TS      19811981       0     804     -11    3861       0   -6041    9025       0       0   -7856    4274    3635    7691 
TS      19821982    2204    2659    1654    3728    -659    3850   11966       0       0       0    -803    -500   24099 
TS      19831983       0    -803    1544       0     819       0       0       0       0       0     -13       0    1548 
TS      19841984       0       0    2295       0       0       0       0       0       0   -7694    1366   -4233   -8267 
TS      19851985    1581     717    1226    6378    5608    6460       0       0       0    -818    2344   -2646   20849 
TS      19861986       0    1888    5173       0    1032     434       0       0    3876   -1534    1356   -1007   11218 
TS      19871987    1735     132    3590    8992     173    -496   11453       0       0       0   -3033    -955   21592 
TS      19881988    3651     761    3230       0       0     857       0       0    -398       0       0     529    8628 
TS      19891989    -838   -1653    3186    7297    4293    3675   10031    4071       0    2043       0    2900   35005 
TS      19901990   -1161   -1917   -3338    3197    9950   12986       0       0    4993    3991    -367     564   28899 
TS      19911991   -1696    1751    7303    3765    3476    5965       0    1693    4041    2545    4839   -3180   30501 
TS      19921992      40    1101    5765    7669    3628    9323   14723       0       0    1254   -2159    -805   40540 
TS      19931993   -1083      88    2271    3878    5774    7819       0       0       0   -5052    1535    2235   17466 
TS      19941994    1838    -114    3268       0   -4146   10476       0       0       0     778    -704   -2588    8809 
TS      19951995    1375    2421     561   -2360    3044    8720    9815    6538    4917    1959       0    2508   39498 
TS      19961996       0    4359    3473       0       0       0       0    6901    3105    4314   -1535     941   21559 
TS      19971997    -368   -4476    -367   -2120    6408    4023   13510       0       0       0       0   -5472   11137 
**
**------Aquilla
WR515831       0        19761025       1     1.0  5158DP                C5158_TS   C5158 5158001 
TS      19401940      91     132      82    4659     972    2343    3197     111       0      99    8878     954   21519 
TS      19411941    1305     983    1245    1570    1898    1571    3253    2423     142    4351     684    1403   20826 
TS      19421942     945     714    1063    3902    1675    2218    1508       0    6975    1578    1714    1119   23409 
TS      19431943    1450    1006    1954    2064    1557    1223       0       0       0     600      83     260   10195 
TS      19441944    2170    8924    4640    2458    1302    3047     176       0     103     213     367    7878   31277 
TS      19451945    6361     801     736    1403    2312    1941    3090     333       0     248    1242     186   18651 
TS      19461946    3769    6462    1358    1679     863    2663       0       0     346     103    1617    5593   24453 
TS      19471947    6807    1614    1139    1368    1616    2508       0     111       0       0      83    1150   16394 
TS      19481948     645    1066    1061    1605   14557    1537    5346       0       0       0       0      90   25907 
TS      19491949    2853    2547    2196    6728    3629    2117     474       0       0      99      83      90   20817 
TS      19501950      91    7748     570    8010    2115     154     892     111    2265      99      83      90   22230 
TS      19511951       0      91      82    1586       0   21243       0       0       0       0       0      90   23092 
TS      19521952       0     637     303   18750    2811     338       0       0       0       0    4514   14015   41367 
TS      19531953    1229     437    2043    1278    1355       0       0       0       0     503       0     152    6996 
TS      19541954     128      29       0       0    5008     107       0       0       0       0    1170       0    6442 
TS      19551955       0    1094    1256     684    7107    2835       0       0     103      99      83      90   13352 
TS      19561956      91      84      82       0   10139       0       0       0       0       0       0     199   10596 
TS      19571957       0       0     431   48637     550    2225     255     111       0    9109     409    1294   63021 
TS      19581958     946     803    1201    1068    2561     311    2400    1116    2227      99      92     114   12937 
TS      19591959     114    3368     572    4919    5125    1664    1452       0       0    6455     687    1396   25751 
TS      19601960     911    1014    1481    1829    2253    2370     253       0       0     783      83    9515   20491 
TS      19611961     931    1137    1452    1964    1210    2385    2678     286     730    1685    5185    1017   20660 
TS      19621962     966    1325     962    1884    2530    1859     446     125    2970    6227     310     865   20469 
TS      19631963     623     329     277     904    1263     107       0       0       0       0      83      90    3677 
TS      19641964     197     139    1156     366     109     107       0       0    4070       0   10743     138   17025 
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TS      19651965    2713   12334     989     589   10172     920     109     111       0     142    1435     318   29832 
TS      19661966     243     969     696   13549    1821     605       0    1688     510      99      83      90   20353 
TS      19671967      91      83     170    5473    3104    3160    1491       0     612   15428    1179     766   31557 
TS      19681968     203     966    1223    1305    2456    1742     576     111     189    1081    2047    3340   15237 
TS      19691969     341    2742    4380    1064    1933     471     109     111     110     187      83     752   12283 
TS      19701970     259    8212    6703    1272    1537     242       0       0     196   11469     479     244   30611 
TS      19711971     178     894     142     155   10442       0       0     610       0   10312    1394     615   24742 
TS      19721972     938    1603    2040    1114    2944     184       0       0     657    4497    1750     351   16077 
TS      19731973    6835     926    1299    1264    1924    1799    2565     365    4395     768    1402    1264   24806 
TS      19741974     879    1592     802     411    2100       0       0    4224    6939    1117     917    1000   19982 
TS      19751975    1204    1022    1367    1562    1354    2292     318     127     129      99      83     122    9679 
TS      19761976     120     130     687   15326    1107    2269    2662     219     920    2301     384    3738   29861 
TS      19771977     778    1327    1340    1874    1902     790       0       0       0      99      83      90    8284 
TS      19781978      91    1068     835     927       0     107       0       0       0       0      83     116    3228 
TS      19791979     344    1220   14526    7127   13361    2587    1272     636     103     125       0     537   41836 
TS      19801980    4411    2056    1096    6127    1451     135       0       0       0     123       0     857   16256 
TS      19811981     217     166    1996     566    2599   17865    1296       0       0    1005     238     212   26160 
TS      19821982     159    1046    1641     450   10719    1997     790       0       0      99      83     399   17383 
TS      19831983     259    6966    6446     398     961     779       0     799       0     177     541      90   17415 
TS      19841984     265     275    6663     358       0       0       0       0       0   13180    1749   11298   33789 
TS      19851985    1298     688    1220    1522     313     367       0       0       0    6985     197    7401   19991 
TS      19861986     563    1707     811     553    2834    1615       0       0    1922    6234    1502     513   18254 
TS      19871987    1167     627    1558    1993    1296    1839     608     276    2507       0    4615    4478   20962 
TS      19881988    1472    1187    1453    1506       0    2145       0       0       0       0       0     302    8065 
TS      19891989    1782    8408    7063    1916     883    1474    2904     823     103      99      83      90   25629 
TS      19901990    7032    3619     680    1340    1233     107     109       0     103      99     270      90   14682 
TS      19911991    2234    2004     603    5457    7282     107     252    8078     459    2886    1375     602   31339 
TS      19921992     888    1087    1546      87    2773    1803     109    2748     103      99    1677    6534   19456 
TS      19931993     687     895    1035    1247    1809    1989     705       0       0   11098      83    1158   20705 
TS      19941994    1056    2067    1432    1209    1365    2647       0       0       0    5592    5005     768   21141 
TS      19951995    1074     910    1035    1612    1950    2398    2736    2313    1419    3135      83      90   18757 
TS      19961996       0     655     340    1787       0       0       0    2796    1875    1093    9866    4528   22941 
TS      19971997    1193     441    1557     972     859    1963     299     581       0    4049     350    7090   19351 
**
**------Proctor
WR515931       0        19631216       1     1.0  5159DP                C5159_TS   C5159 5159001 
TS      19401940       0     209       0    4775    2101    3254    2308    2314       0       0   13425    1142   29529 
TS      19411941    1215     829    1264    1225    2537    3292    4528    5700    3141    1300    1759    1137   27927 
TS      19421942    1240    1308    1294    1626    2625    3961    2664     552   10655    1494    1983     929   30329 
TS      19431943    1229    1444    1185    2313    2516    1989       0       0    1069    2806      54     524   15129 
TS      19441944    7402    8874    3517    2227    2805    1806    8494       0    3172    1507    1155    1536   42496 
TS      19451945    3136    4367    1500    1949    3294    4193    4892     192     262    4887     716     884   30271 
TS      19461946    5041    4143    1662    1816    2655    3805      82       0   12643     709    4270    1009   37833 
TS      19471947    1114    1360    1214    1595    2088    1370       0       0       0       0     107    4259   13108 
TS      19481948    1263    2507    1234     605    5354    2869    3517       0       0       0       0       0   17349 
TS      19491949       0    1620    9836   16488    6836    3971     415       0       0    2800     509      66   42541 
TS      19501950     142    2781       0    6003   12415    4027    4816       0     198       0       0       0   30383 
TS      19511951       0       0       0       0    4060   12947       0       0       0       0       0       0   17007 
TS      19521952       0       0       0    1159   31290     404       0       0       0       0    1550     566   34969 
TS      19531953     133      80     255    3095    9057       0    3365       0       0    8711     998     357   26050 
TS      19541954     167       0       0    1928    1259       0       0       0       0       0    2515       0    5869 
TS      19551955       0     958       0    6943   40855    4164       0       0    2614     632       0       0   56166 
TS      19561956       0     208       0       0   21118       0       0       0       0       0      65    3213   24604 
TS      19571957       0      10     153   22047    1453    3464     618       0       0   13742     623    1075   43186 
TS      19581958     583     847     855    1089    2078    1828       0       0       0       0       0       0    7279 
TS      19591959     120     408       0     455       0   11634   13328      49       0   14623    1273     779   42670 
TS      19601960     544     970    1223    1620    2675     620       0       0       0    1989      27     591   10259 
TS      19611961   17003     997    1397    1960    2065    2437    4694     218       0    1405     695     999   33869 
TS      19621962     808     830     796    1203     137    3074       0     378   20106    1728    1080     950   31090 
TS      19631963     936     985     967     766    2358    4027       0       0       0       0    6741       0   16780 
TS      19641964    2615    5317    2153    5973     495      76       0       0   21232    1192    1297    1370   41719 
TS      19651965     498     374    1774    2365     -86    4394    2582       0     224    2845    1764     672   17407 
TS      19661966     692    1555    1164   10055    7335    4873       0    1119    7574     386     453     281   35486 
TS      19671967     748     323    1868    2619   11789    7479     873       0    3621       0     520     508   30349 
TS      19681968   11074     718     825    2039    1363    4719    4493     733       0       0     415     648   27026 
TS      19691969    1184    1005   11314    5647    2467    3339       0       0       0    4258     875    9216   39303 
TS      19701970    5142     107     895    1551    1719    5076       0       0    2728    1448       0     921   19585 
TS      19711971     808     685       0     770    7400       0    1081   12433    3893   10558    1032    6738   45397 
TS      19721972    1587    1758    1493    3699    2496       0       0       0       0     452       0     348   11832 
TS      19731973    1393    1828    1873   19872    1964    3751    6231       0       0   10749    1104     627   49391 
TS      19741974     616    1120    1697    1021       0       0       0    4083   10601   10152    4117     746   34153 
TS      19751975    1421     814    2087    1408    1248    2718    2872    1286       0       0       0      11   13866 
TS      19761976       0     587     561    8312    4207     291    1672    1024    1272    2930     524     540   21918 
TS      19771977     316    1100   26775     127    3089    1350     852       0       0       0       0       0   33609 
TS      19781978       0      10     645       0       0       0       0       0       0       0       0       0     654 
TS      19791979     980     327   10794    2805   20834    1213     269    3467       0       0       0     117   40807 
TS      19801980     149     290     234     643   14553     702       0       0       0       0       0       0   16572 
TS      19811981       0     395     863     268     359    6435       0       0      31   24207    1097       0   33655 
TS      19821982     286     671    1255     577   18407   19675    6865       0       0       0       0       0   47736 
TS      19831983       0     197    2302     562     979       0       0       0       0       0       0       0    4040 
TS      19841984       3       0    4761       0       0    2123       0       0       0   21832    3561    9754   42033 
TS      19851985   20912    1022    1329    2456    2523    3465       0       0       0    1586     620     184   34097 
TS      19861986     124    4185     743     884   17364    1250    5655       0    5500    1167     475     398   37743 
TS      19871987    1059    -386    1582       5    2702    3145    6936       0     292       0       8      11   15354 
TS      19881988    1426    2395       9     739       0   18621       0       0       0       0       0       0   23190 
TS      19891989     315    2850    1497    2095   20148    2974    5089    6929       0       0       0       0   41897 
TS      19901990    2367      10    8415    2060    3854    5325    5231    5366    2462    2679     753       0   38522 
TS      19911991    1531    1484    2452    1569    1730    4867       0   10687    1939     273    1748    -199   28080 
TS      19921992     742     578    2221    2331    1857    3307    5753    5343    3432    3141     -94     587   29199 
TS      19931993     280     313    1333    2156    2619    3299       0       0       0   16304    1370     973   28646 
TS      19941994     885     632    1805    1884   -1018    5439    4546       0       0    8740     163     130   23207 
TS      19951995     923    1108     805    1415     919    3458    5773    4280    2132    3163     261    2315   26551 
TS      19961996    1067    1571       0    4093       0       0       0   14176    2669     105     -12    1637   25305 
TS      19971997    1610    -226    1525    1643    2207    2056    6607    4834       0       0    1597    2793   24645 
**
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**------Belton
WR516031       0        19631216       1     1.0  5160DP                C5160_TS   C5160 5160001 
TS      19401940       0       5       0   22269     594   26703   16296    -314       0    1251   49014    8057  123874 
TS      19411941    7923    7155    8168    7467   11339   10860   16320   16866   13992    8949    9235    7900  126174 
TS      19421942    7216    5789    3782   15334   11200   13747   12868   19296   11873    9644    9487    7739  127976 
TS      19431943    7854    8853    8091   10572    9852    1254       0       0    1732    1228    -173    1586   50849 
TS      19441944   39846   55799    8000   10132   11377   14806    6889       0    2484    3878    4297   28812  186318 
TS      19451945   35492    6581    7997    9804   12871   12063   15849     335    4463   34959   10548    8036  158998 
TS      19461946    6183    7367    9341    8468    9530   13190    2038       0   11244    2025   18492   24395  112272 
TS      19471947   21651    8217    8068    8352   10146    4733       0       0       0       0      -6    2122   63283 
TS      19481948    -137   15540    7205    3129   20893    2491    7114       0       0       0       0       0   56235 
TS      19491949    -115    -119   52945   67937   59529   42027    3152       0       0    -195    -169    -139  224852 
TS      19501950    -141    6950    -131    4888   27405   14919   11671       0   25358       0       0       0   90918 
TS      19511951       0       0       0    -161    8173   12510       0       0       0       0       0       0   20522 
TS      19521952       0       0       0   22855   36731    3747       0       0       0       0    2770   14876   80979 
TS      19531953    3078    -122   13813    4256  146584       0     906       0     -87   10947    1345    -137  180583 
TS      19541954     -58       0       0    -178     695       0       0       0       0       0    -162       0     297 
TS      19551955       0    5382    -173   12818   44207   24278       0       0   10844    2778       0       0  100134 
TS      19561956       0    -134       0       0  104058       0       0       0       0       0    1345     478  105747 
TS      19571957       0      18   16360  298275  109427   14426   19562    2108    -174   30632    5444    8696  504775 
TS      19581958    7000    3177    9035    5328   11877   13582    -353       0       0       0       0       0   49646 
TS      19591959    -141    1170     -51    -128    -192   35438   11305    5625       0  120888    7904    6045  187862 
TS      19601960    6563    7350    8274   10335    9479    -246     -30       0       0   49897    7308   24786  123715 
TS      19611961    6346    6670    9354   11583   10941   11830   13937    9470    6032   21338    7205    7542  122247 
TS      19621962    7164    7450    5649    8406    4398    9072       0    -341   36042   16135    2065    8286  104327 
TS      19631963    1755    1369    2464    -159   33353   11867    -333       0       0       0    -121       0   50195 
TS      19641964    1594    4604   13625   41408   13034   80895       0       0   46898   10840    7078    7649  227626 
TS      19651965    4828    5595    8313    9901    2647   13367   19388   17879   11504    6366    9498    5261  114547 
TS      19661966    6497    5647    9620    6979   11038   13037    -323   33156   10476    6352    1420     126  104025 
TS      19671967     987    -159     293    6745    6963   11437    6470       0     667       0    1171     -79   34494 
TS      19681968  116338    6475    7272    8870    4386    9820   13227    -313    -217       0    -134    1739  167461 
TS      19691969     917    3320    6862   70167   11149    4215       0     -98       0    4563    9862   20860  131818 
TS      19701970   25972   33577    7493    9257    8767   14079       0       0   25991    2702    -184     -51  127601 
TS      19711971     461    -155    -131     864    4312       0  103590    9476    -214   31821    6946    5637  162605 
TS      19721972    7175    8476    8155    1934   16730    -116    -255       0       0    4715    2382     859   50055 
TS      19731973   13467   16568   36338   31358   11118   10281   14042       0       0   34336    8821    1840  178168 
TS      19741974    4922    4577    3452    1080    1403       0       0   20024   70895    7534    7171    7359  128416 
TS      19751975    7640    6984    9019   10500    4259   10026   11433     753       0       0       0    -110   60503 
TS      19761976    -166    -131    1230   18515   20604   18977   61698    -311    2750   14476    7369   20457  165466 
TS      19771977    6365    6151    9016    6948    9982   14134     898       0       0       0       0       0   53494 
TS      19781978       0    1896    2313    -184    -199    -140       0       0       0       0     611       0    4297 
TS      19791979   14223   17104   57442   35566   94145   25235   13401    3241       0       0       0     748  261104 
TS      19801980    2009    5459    5022    7765   65658    6395       0       0       0       0       0    -139   92170 
TS      19811981       0    -116    8778    6332    1610  116843    -321       0    1630    3453     343       0  138552 
TS      19821982    -148    1546   14361   12881   49825   29871    9069       0       0       0       0       0  117406 
TS      19831983       0   10819   27966    3981   17727    -152       0       0       0       0       0       0   60341 
TS      19841984    -145       0    6133       0       0    -187       0       0       0   15823    2338   14262   38225 
TS      19851985   17943   19493   44584   18007   17941   24226       0       0       0   51499    7856   49198  250747 
TS      19861986    7287   58549    6780     845   43603    9750   19391    1949   17546    6738    7067    4191  183696 
TS      19871987    7605    5218    8662   11112    9132    7164   17761     612    2257       0     427    3909   73857 
TS      19881988     722    2075    2619    -193       0   57965       0       0       0       0       0       0   63188 
TS      19891989    6547   16812   27853   13952   86698    9214   11007    2068       0    -119       0       0  174032 
TS      19901990    -142     817   28452   63527   10503   17225   13691   12088    2784    1992    2283       0  153219 
TS      19911991   16765   13001    4339   10452   16476   11686    -297    6198    8661   34470    8734     804  131289 
TS      19921992    5396    5688    7986   10664    4619   11844   17063   13286   12665    3011    8035   11262  111518 
TS      19931993    5808    6701    7848    8896   10355   11347    -342       0       0   13874   10168    2248   76904 
TS      19941994    2213   23714   10325    3203   50724   13580   11620       0    -231    6473   20671   29243  171535 
TS      19951995    6323    6121    6807    8254    7222   11403   12747   16597   10821   12223    -152    1201   99564 
TS      19961996     750    1534    -138     324       0    -230       0   27344   71631   18219    8978    6909  135320 
TS      19971997    6881    5669    8359    6798    9363    9433   17312    7098       0    -168    2077   42405  115227 
**
**------StillHouse Hollow 
WR516131       0        19631216       1     1.0  5161DP                C5161_TS   C5161 5161001 
TS      19401940    1156    2791    1386    8853    5811   13168   10175    2470    1168    3757   25009    5484   81227 
TS      19411941    5462    4980    5175    5201    6900    7784    9849   10617    3140   10792    3961    3733   77593 
TS      19421942    2941    2460    2417   18454    6819    9784    9128    2812   15275    6306    6320    5215   87928 
TS      19431943    5238    4809    6298    6510    5653    1720       0       0       0    2407    1502    1954   36091 
TS      19441944   22305   35725    5279    6478    7325   10602   11318       0    8183    5647    7619   15170  135650 
TS      19451945    5126    4939    5577    5446    8277    8801    9924    7384   11941    7384    6639    5431   86867 
TS      19461946    4371    4952    5659    5347    5638    9238    2431       0    3807    2756    3942    8590   56731 
TS      19471947   29133    5476    5212    5446    6472    4688       0    2068       0    1060    1456    1753   62763 
TS      19481948    1512   13655    2846    6254    9971     819    5258       0       0     609     880    1449   43253 
TS      19491949    1153    1067   24789   38818    7897   12713    1882       0       0     651     948    1281   91199 
TS      19501950     968    4664    1351    4631    6363    4229     846      12    6631     623     684     763   31765 
TS      19511951       0     809     810     756    5608    3447       0       0       0     237       0     702   12369 
TS      19521952       0     589    1261   19779   39082    5257       0       0       0       0    1302   16962   84233 
TS      19531953    4057    2465    5762    8556   84804       0    1696       0    3733    4206    1084    1304  117666 
TS      19541954    1257     841       0    1259    5505     149       0       0       0    1579   19211     723   30523 
TS      19551955    2640    6499    2411    3982   56837   24199   10032       0    4776     610     560     804  113349 
TS      19561956     765    1293     511     345   31436       0       0       0       0       0    5453    4408   44211 
TS      19571957       0    1429   12333  166498   27754    8225    3392    1132    1869   26648    4400    5484  259163 
TS      19581958    4497    4049    5600    5448    6700    8705    3983    2215    2238    1933    1674    1669   48710 
TS      19591959    1505    1792    1585    2525    1420   26491    3151    7691       0   46523    5704    4637  103023 
TS      19601960    4930    4860    5414    5865    7258    3613    4980    3329       0   28714    5440    3998   78400 
TS      19611961    4734    4846    6134    6811    7191    6409    8018    6329    4810   10835    6657    4730   77504 
TS      19621962    4480    4045    5325    5859    6107    9863    2191     506   10566   20173    2594    5245   76954 
TS      19631963    2746    2037    1776    1460    3240    1138       0       0       0    2334    3451    1042   19223 
TS      19641964    1466    5224    9855    9810    6911    7227       0       0   16924    2837    8948    3667   72867 
TS      19651965    8203   48835   25148   10178    2928   10080    8519    3235   10555   10035    9732    3451  150898 
TS      19661966    4053    3797    6209    4307    6700    9917       0   20305    6869    7337    4532    3804   77830 
TS      19671967    3147    2568    2457    2791    2226     649     290       0     558    1057    1339    1088   18170 
TS      19681968   73014    4329    4075    5350    4087    8038    9314    3759    3779    1746    1771    2167  121427 
TS      19691969    2548    3540    7072   28375    7523    6376    1644    2782    1328   14335    8937   19431  103888 
TS      19701970    8117    3549    4288    6729    6117   11072       0       0   25478    5073    2611    2720   75753 
TS      19711971    2388    2575    4506    2035    2384       0   22179    7720    1511   15717    7442   26390   94845 
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TS      19721972    5000    5920    6284    5125    9579    5808       0    2676     137    3418    3236    2874   50055 
TS      19731973   10075   16565   18498    5440    7902    8377    8602     995     655   20022    6562    6052  109743 
TS      19741974    4414    5532    5191    3678   11707    4162       0   22700    7016    5804    4104    4119   78426 
TS      19751975    4603    4491    5100    6070    3178    7985   10414    8370    2362    1939    1614    1808   57934 
TS      19761976    2137    2374    2840   19014   16098    7932    8333    5664    5682    8754    5271    5138   89235 
TS      19771977    4239    4233    6242    7000    6148    8979    4072       0    1901     570    1014     888   45286 
TS      19781978     921    2901    2608    2253     996    4436       0    1098       0      83    1263     815   17374 
TS      19791979    6934   13447   31250   22543   46096   13186    7837    8084    1018    1104     492    2122  154112 
TS      19801980    2144    3007    3107    4984   33197    9475       0       0       0     141     650    1384   58089 
TS      19811981     797    1176    6583    7148    9831   54687   11981    4567    9452    8966    6275    3250  124714 
TS      19821982    2847    3065    7889    7758    6433    9101    5049       0       0     152     318     899   43510 
TS      19831983    1723   10222   25200    9484   23628   10474       0     672      75     354     199     226   82256 
TS      19841984    1605    1392    2488    1348       0     579       0       0       0    7740    1457    4432   21041 
TS      19851985    8137   11173   33101   19323   17247   23694    1608       0       0   30285    4886   20748  170202 
TS      19861986    8746    6601    7237    3894    6305    5327    5190       0   12055   13230    3974    4488   77047 
TS      19871987    6714    3811    6060    7196    4435    1538   11301    5403    8132    2436    3504    5301   65830 
TS      19881988    5085    4930    5382    3668       0    7353       0       0       0       0       0     814   27231 
TS      19891989    2439    3371    5966    5194   25372   12504    2111     128      73    1795     655     643   60250 
TS      19901990    2379    2304   16484   85689   11665   10665    9975    6095    5128    4059    5032    2237  161714 
TS      19911991   12849    5146    6241    5995    2664    7000    5372    6954    6971   16481    7853   -7968   75557 
TS      19921992    3502   -7362    5066    7653    8291    7349   10280    5594   14059    4896    6528    5511   71367 
TS      19931993    4030    5455    3761    4847    6577    9350    9810       0       0    9974    5499    3105   62407 
TS      19941994    3022   12311    8390    4219   21449    9984       0       0    2715    7343    8935   18094   96460 
TS      19951995   15514    4657    4657    8597    7923    9191    7576   16073    8299    9078    1326    2182   95071 
TS      19961996    1818    2826    1732    3153       0       0       0   14628   24468    7049   13221   20892   89786 
TS      19971997    5640   -6656   -1196    4362    7351    1225   12386    8967       0    2938    4362   20276   59656 
**
**------Georgetown
WR516231       0        19680212       1     1.0  5162DP                C5162_TS   C5162 5162001 
TS      19401940     155    1311     460    1997    1415    1366    2113    1337     619    1677    2994    1087   16531 
TS      19411941    1091     960     957    1019    1308    1504    1930    1551     902    2746     945    1038   15949 
TS      19421942     886     741     601    2279    1197    1865    1041       0    4363    1261    1261    1042   16537 
TS      19431943    1047    1159    1082    1338    1304     416       0       0       0     343     208     105    7001 
TS      19441944    4782    7062    1025    1336    1090    2067    1752       0    3161     687    2539    1359   26857 
TS      19451945     940     914    1013    1003    1647    1802    2053    1610     552    1545    2412    1411   16902 
TS      19461946     933     949    1088    1039    1163    1878     847       0    4327    2192     972    1063   16450 
TS      19471947     874    1140    1049    1106    1320    1509       0     675       0     332     361     416    8781 
TS      19481948     395     502     460    6384    6664     429     570       0       0       0       0     185   15590 
TS      19491949     234     377       0    7466    1912    2572     856       0       0     231     155     345   14148 
TS      19501950     306    1306     616    1373    2584    1659     403     136     373     157     142     151    9205 
TS      19511951       0     191     285     375       0     218       0       0       0       0       0     123    1192 
TS      19521952       0     316     557    4895    8043    1332       0       0       0       0      97    6207   21447 
TS      19531953    1791    1667    1732    7782    7940       0       0       0    1998    8991    1467    1322   34692 
TS      19541954     888     608       0       0     337      35       0       0       0       0      63      71    2002 
TS      19551955     178     608     625     193    5221    2782       0       0       0      19      35      41    9702 
TS      19561956      83      89      71       0       0       0       0       0       0       0       0    1301    1544 
TS      19571957       0      10    1023   37797    1107    1745    2126     754       0    3763     892    1118   50336 
TS      19581958     918     825    1097    1116    1303    1694    1306     807    2891    1310    1146    1016   15429 
TS      19591959     998     737    1293     942    1297    1593    1045    2130       0    3094    1139     992   15260 
TS      19601960     968     966    1084    1163    1484     954    1088       0       0    5904    1062     776   15450 
TS      19611961     908     929    1225    1353    1467    1262    1552    1867    1512    1353    1013     981   15423 
TS      19621962     969    1081    1226    1011    1498    1555    1512     290     805    1060     621     726   12353 
TS      19631963     642     641     723     609     502     237       0       0       0       0     476     354    4183 
TS      19641964     620    1483    2514    1941    1414     856       0       0    2149     891    3198    1806   16874 
TS      19651965    3896   13491    1158    1145    1002    1853    2211    1039    2601    1307     976     815   31491 
TS      19661966     896     784    1183     868    1161    1798       0    1049    2689    1418    1060    1011   13916 
TS      19671967     811     656     496     856    2777     503     189       0     506     886    1222    1179   10081 
TS      19681968    9160     971    1122    1074    1080    1597    1897     595    1365     291     386    1062   20601 
TS      19691969     695    1448    3962    1063    1328    1922     644    3350    1626     936    1015    1256   19244 
TS      19701970     931     762    1119    1230    1077    2058       0       0     310     256     197     181    8121 
TS      19711971     181     177     176     106      96       0    3326     346       0    2039    1404    2821   10671 
TS      19721972    1543    1015     648     258    1146    1797       0       0      63     855    1803     954   10082 
TS      19731973    2334    5583    9104    5582    1501    1522    1858    1013     938    2359    1235    1192   34221 
TS      19741974     826    1173    1185    1182    1475       0       0    5403    1518    1390    1054     984   16190 
TS      19751975    1036    1069    1220    1074     914    1695    1936    1789    1012     598     522     500   13365 
TS      19761976     387     325     421    5562    1181    1760    1661    2032    1187    1066    1315     918   17813 
TS      19771977     890    1010    1157    1091    1400    1866       0       0       0      65     247     119    7846 
TS      19781978     158     432     368     324       0     184       0       0       0       0     189     126    1780 
TS      19791979    2278    9038   13653    1818    1118    1854    1685    1256     356     145     202     279   33681 
TS      19801980     226     461      82    1538    7865    2049       0       0       0      43     193     668   13125 
TS      19811981     609     981    2553    4144    4744    1689    2057       0    3583    1022    1187    1154   23723 
TS      19821982    1057     983    1062     781     929    1316    1469       0       0       0       0     183    7781 
TS      19831983    1156    7122     693    1369     861    1648       0     790       0      42       0       0   13680 
TS      19841984     405     232     351     239       0       0       0       0       0    5510     962    4337   12035 
TS      19851985    7437    4779    1037     892    1109    1390     338       0       0    2737    2574    2259   24552 
TS      19861986    1058     678    1303    1295     883    1572       0       0     469    4114    2451     511   14334 
TS      19871987    1047     685    1114    1389     652    1297    1999    1062     582      75     316    1015   11233 
TS      19881988     993     620     650     477       0    2596       0       0       0       0       0      72    5408 
TS      19891989     325     592    2656    1634   13451    1830     288       0       0       0       0       0   20777 
TS      19901990     149     159     536     595    2043     209       0       0       0       0     191      83    3964 
TS      19911991    4096    3992    2774    4298    8264    1800    2097     142    2832    1237    1378     300   33211 
TS      19921992     668     792     964    1256     719    1484    1956    1041     383      96     188    1083   10631 
TS      19931993    1344    3301     769    1039     935    1381    2337       0       0       6     132     294   11537 
TS      19941994     334     727    1176     889    2417     924       0       0       0    2352    1068    3574   13459 
TS      19951995    4076    2140    3805     821     893    1849     737       0     226       0      35      58   14641 
TS      19961996      59     183      72     302       0       0       0     539    3366    3139    1217    7003   15881 
TS      19971997    6852    1184    1113     258    1048    1446    2193     863       0       0     322    5106   20386 
**
**------Granger
WR516331       0        19680212       1     1.0  5163DP                C5163_TS   C5163 5163001 
TS      19401940    1331    1090    2020    1824    2560    1971    4463    3824      72    1584    6364    1434   28535 
TS      19411941    1871    1576    1617    1825    2474    2331    3712    2890    3150    3610    2099    1444   28600 
TS      19421942    1943    2132    2330     516    1974    3510    3130       0    7300    1921    1928    1324   28007 
TS      19431943    1641    2304    1866    2833    2070    2112       0       0       0    1880    1616    1311   17633 
TS      19441944   11512    3764    1631    2698    1313    4488    4691       0    8123    2637     893     797   42548 

E-24
BRA-CA-000191



Appendix E June 14, 2004 

TS      19451945    1271    1322    1402    1510    3422    3307    4322    3475       0    4527    3595    1368   29519 
TS      19461946     723    1348    1528    1862    1428    3753    2702       0    9038    2633     533    1631   27181 
TS      19471947    1109    2276    1620    1981    2121    4300       0    2366       0     768    1955    1995   20489 
TS      19481948    1861    1409    2021   13408    2722    2141    2088       0       0       0       0    1489   27140 
TS      19491949    1507    1839       0   17407    5122    3224    2721       0       0    1627    1499    1841   36787 
TS      19501950    1663    3881    2363    3997    6746    3407    1717    1172    1987    1473    1471    1412   31288 
TS      19511951       0    1428    1636    1799       0    1675       0       0       0       0       0    1352    7889 
TS      19521952       0    1701    2232   11749   18767    4129       0       0       0       0    1316   13273   53168 
TS      19531953    4933    4676    4820    5877    2203       0       0       0     376   18518    2036     929   44368 
TS      19541954    1538    2344       0       0    1810    1274       0       0       0       0    1089    1237    9292 
TS      19551955    1379    2347    2383    1401   12557    7320       0       0       0    1168    1235    1173   30963 
TS      19561956    1174    1205    1164       0       0       0       0       0       0       0       0    3944    7486 
TS      19571957       0       0    3261   45413    1740    3428    5098    2541       0    4315     683    1738   68217 
TS      19581958    1325    1229    2173    1940    2586    3392    3713    2658    3147    1463    1657    1359   26643 
TS      19591959    1599     650    2866    1283    2276    3073    3136    3563       0    4370    1672    1238   25724 
TS      19601960    1432    1539    2140    2178    3142    3130    3231       0       0    7414    1159     275   25640 
TS      19611961    1049    1427    2451    2964    3173    1615    2643    4248    1803    2128    1013    1103   25617 
TS      19621962    1249    2105    2664    1807    3333    2641    4166    1515    2938    3460    2528    2377   30782 
TS      19631963    1619    1553    2597    2315    2170    1630       0       0       0       0    2209    1861   15954 
TS      19641964    2353    4272    6539    5239    4180    3083       0       0    5896    3087    8198    3607   46456 
TS      19651965     864     705    2206    2337     879    3902    5139    3958    3222    1819     871     522   26422 
TS      19661966    1086     846    2467    1554    2140    3916       0    5113    5877    2606    2439    1431   29475 
TS      19671967    2012    1913    2460    2586    2138    2412    1103       0    9143    4195    1401    1121   30482 
TS      19681968     449    1692    2025    1895    1215    2172    3962    4522    1979    2716     730    1408   24764 
TS      19691969    1740    1012    1521    1553    2418    4252    4381    4473    2932    1514    1604     687   28086 
TS      19701970    1289     889    1852    2284    1781    4516       0       0    7683    4393    2965    1993   29645 
TS      19711971    2221    2051    2740    2385    2799       0    1799    3754       0    2079    9193    1428   30449 
TS      19721972    1210    2192    3022    2881    1987    3721       0       0    1685    9970    1298    1458   29424 
TS      19731973     507    1226    1616    1657    3155    2359    3914    3546    2609     279    2008    1888   24763 
TS      19741974     654    2442    2475    2872    2417       0       0   10448    1337     914    1070    1264   25893 
TS      19751975    1682    1631    2396    1762     683    3070    3905    3521    2703    2387    2337    1253   27330 
TS      19761976    1993    2328    1895     436    2000    3237    2733    4435    1971     809    1355     786   23978 
TS      19771977    1175    1858    2186     967    2797    3999       0       0       0    2130    2528    2196   19835 
TS      19781978    2213    4384    3453    3674       0    2386       0       0       0       0    2776    3128   22013 
TS      19791979   11658    8229    1517    2020    1189    4091    2895    3733    2846    2896    1885     802   43759 
TS      19801980    1071    1665    1882    2461    1509    4418       0       0       0    1988    2505    3209   20708 
TS      19811981    2878    4102    5480    1735    1132      57    3834       0    6483     783    1966    1993   30445 
TS      19821982    1830    1876    1766    1584    1425    1956    4368       0       0    1232    2264    2819   21119 
TS      19831983    3667    4457     865    3309     819    2381       0    3761       0    1316    2678    2123   25376 
TS      19841984    3091    2162    3068    1506       0       0       0       0       0   22949    1502    -110   34168 
TS      19851985    1767    1821    1842    2563    2501    2866     903       0       0    9212    4394    1419   29288 
TS      19861986    1725    2065    3052    2936     907    2872       0       0    4118    6633    1506     332   26146 
TS      19871987    1813    1235    2411    3297     536    2050    3769    5016    3234    2972     662    1177   28172 
TS      19881988    1967    2040    2200    2940       0    5754       0       0       0       0       0    1432   16334 
TS      19891989    2407    2113    3892    3020   14408    2357    2121     899    1165    1547    1491    1240   36659 
TS      19901990    1888    2278    7716    3902    2350    2356    1046       0    1164    1125    1694    1336   26855 
TS      19911991   10093    1383    2541    2476    1767    2549    3781    2556    2769    2400    1860   -2166   32008 
TS      19921992     943     970    1787    2406    1347    2721    4073    3924    3354    3081    1331     630   26567 
TS      19931993     899    1708    1840    2204     935    1653    5327       0       0    1738    2737    3092   22134 
TS      19941994    3057    2636    2934    1831    2829    2095       0       0       0   11254    2897      75   29608 
TS      19951995    1550    1738    1526    2310    1298    3208    3560    2704    1822    1651    1931    2384   25681 
TS      19961996    2053    2588    1371    1894       0       0       0    1518   20870    2389     866    1216   34764 
TS      19971997    1616     658    2086    2366    1611    2621    4669    4701       0    4793    2326     544   27990 
**
**------Somerville
WR516431       0        19631216       1     1.0  5164DP                C5164_TS   C5164 5164001 
TS      19401940     108    3838      98    2140   11279    4812   15267     147     370     903   18803    1137   58902 
TS      19411941    3036    2074    2300    2159    5685    6329   12210    1323     292    1208    8654    1486   46755 
TS      19421942     928     928     851   19656    2466    1999    3326       0    3205     515    2911    3225   40009 
TS      19431943    9912    1207    8698    1690    6762    3875     176      75     784     797     127     811   34914 
TS      19441944   40703   17755    1705    3217    3162    4143     691       0   10627     104   28645    -448  110303 
TS      19451945    2828    2137    1872    4131    5969    8668    1945   16928    7406    2211    1667    3726   59487 
TS      19461946      22    1787    2061    3941    1549    6781     522       0    3322    4266   23070    2071   49392 
TS      19471947     296    2637    4426    4929    4315    1728    1994   28175     538      98      78    1761   50974 
TS      19481948     400    6859    1139     378    5589     327     876       0      87      94      78     101   15927 
TS      19491949    1126   26507   16872   28946    8265    5120     317       0       0   31137     677    4840  123806 
TS      19501950    2181    1610    2839    4087    5693    8148    2172      72   12592     146      78     101   39718 
TS      19511951       0     244    4599    2691     675    1704       0       0     180       0       0     101   10193 
TS      19521952       0     926     535    5480   17468    1985       0       0       0       0    3034   18216   47644 
TS      19531953   16120    4308    1894    6315   69449     232    6117     633    3877   18550    7391   11119  146003 
TS      19541954    2393    1268       0    1000    6683     614       0       0       0     250     206     279   12692 
TS      19551955     334   17183     328    3955     366    4666     428       0     520     613     299     183   28875 
TS      19561956     372   12938    3385    3745    2120       0       0       0       0       0       0     717   23276 
TS      19571957       0     359   13643  133269   23722    8786     794     527   15408   12479     -14    2169  211142 
TS      19581958    1484    3202    4701    4551    7448     971   13258     365   19096    1571    2230    1268   60144 
TS      19591959    3077     243    4633    3479    4634    1586     370     152     212    3007   13465   19171   54029 
TS      19601960    1654    1963    4817    3838    8856    5814    4429    1764     624   17742     790    -621   51668 
TS      19611961    1780    1202    4751    4377    7901    8788    9151    1092   13459    2552    1955    1335   58344 
TS      19621962    1692    4589    5082    3939    7048    8918    9558     583   12079   14254    1859     884   70486 
TS      19631963    2459    3250    3957    8840    1694     673     728       0       0       0     421    1476   23497 
TS      19641964    1063    3694   13467    2989    2983    2466       0       0    2139    4321    1996    3562   38681 
TS      19651965    4955   72693    4563    3704    5949   10966     841    1117     268    1752   28637   -1412  134033 
TS      19661966    1273    2133    6461    3762    6135    1162    1010     795    8941    2049     984     586   35293 
TS      19671967    1779    1123    1121    3354    6778    3611     496       0    3737    1147    3501     287   26934 
TS      19681968   75094    3187    4180    3361    2376    -360   10562    5146    8780    3037     -94    1060  116328 
TS      19691969    3239    2483    3486     125    6209    2102      66      60     868      89    2026   12485   33238 
TS      19701970    8138   26009    2979    5075    5415   12743     467       0      78    1392      65     301   62662 
TS      19711971     587    1227    1133    1227      79      66      71     613      81     900      74   14727   20782 
TS      19721972      62    2040    1412    1344   21749   13222       0     896      76     836      69      93   41798 
TS      19731973   35464   28672   39224    7354    7850    4880    3730      60    1954   14195    3234    1836  148452 
TS      19741974    -417    5874    4723    3396    7672   14009       0    5066   15808     946     -35    2329   59369 
TS      19751975    2450    3710    5527    4000    2748    8785   10851    6258    3387     777     667    2789   51948 
TS      19761976    3181    3240    8405   10004    6061    7755    5972     236    2671   14459    4247    1155   67386 
TS      19771977    1857    3682    5141    3267    5485    4583      60     206     898      76     692    1432   27378 
TS      19781978    6380   13996    8853    3563    9169   19871    3135    1956    5714      83   10019    5953   88692 
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TS      19791979   21155    2986    4049    4281    5019   10992   10357      57      59     303      51    3534   62842 
TS      19801980   17037    2842    2205    6545    4097    3616    1190       0      84      84      71      95   37866 
TS      19811981    1531     835    2347    1874    7561   53211   12320      61     318   15063    1926     494   97539 
TS      19821982    1102    2019    2944    8822    4918    7150      67      58       0     821      65    5762   33727 
TS      19831983   18689   14532    2538    3173    6488   10490    1098    5554    2976     427      66      87   66116 
TS      19841984    3131    2057    6221    6294    3520    1315       0       0       0   37675   20545    6065   86823 
TS      19851985    2308    1857    2939    5288    6442    4759    2129       0     513   16425   21575    2347   66583 
TS      19861986    3018    3147     716    1861   12517    4462   13390    2171    4142    7017    3822    -383   55881 
TS      19871987    2502    1017    5533    4081    8401    7372   13572    6728     769      94     442    2237   52747 
TS      19881988    1520    1384    3698    2654    2438    5444    1101      42       0       0       0      95   18375 
TS      19891989   10085    1726   13224    3710   15931    7959     645     476      75      87      75      91   54083 
TS      19901990     958    2672    1029   21940   10246      60     402     160      76      94      69      98   37802 
TS      19911991  100559    3628    4281    3069    4769    7058    1323     274    1029    2049    2312   26599  156948 
TS      19921992     407    1468    4539    5072    2363    7768    7337    3292    3073    2199    7504   12801   57823 
TS      19931993      55    2976    4311    4844    3702    4859    6221    3761    2803    6963    3355    2855   46704 
TS      19941994    1941    5531    6024    2366    7900    2708    2762    5189     991   25381    3132   -1578   62346 
TS      19951995    3329    3985    3628    5083    3610   11268    3274    6325    3890    1417    5133    2281   53224 
TS      19961996    1232    1587    1542    1992       0       0       0    2422    5499    2496    1855    1319   19944 
TS      19971997    1740   20623   12924    8889    5797    6760    8595    8059    7487    2680    3083    4586   91224 
**
**------Limestone
WR516531       0        19740506       1     1.0  5165DP                C5165_TS   C5165 5165001 
TS      19401940     224     911     239    4927   19924    5359   11400     217     220     208   32165    2291   78083 
TS      19411941    5511    4578    5786    5234    7171    7967    8939    1282     538     283     515     858   48661 
TS      19421942     443     741     557   40326   20113    9682     343       0   12009     875    7255   18132  110475 
TS      19431943    6770     733    5530    5308    4421    6900     322     135     126    1860     484     551   33140 
TS      19441944   39068   31140    5444    3866    8533   12018     302      90     536     153    9745   38830  149723 
TS      19451945    5107    3210    3641    5981    8074    8905    7482   11682   12206    4865    3046    8399   82600 
TS      19461946    2150    4246    4419    6523    4759   11558     865       0    1510     443   42019    5020   83512 
TS      19471947    3451    3498    8594    6309    6233   11959     456     643     294       2     245    1617   43299 
TS      19481948    3332   17978    8943    8641   21557     524    1305     169     178       1       0     504   63130 
TS      19491949   15262    4542   29796    8956    1436    6190     965       4       0   29777     521    1145   98594 
TS      19501950   20547   47234    1855   12742    5273    6605    1043     233     202     185     314     244   96476 
TS      19511951       8     424     835     676       0    1591       0       0    1971       0       0     378    5883 
TS      19521952       0    3773    4844   12239   30083     663       0       0       3       0    1806   11531   64942 
TS      19531953   16319    1523   51253    2916  124193     439     435     345     397    1807    3050   54705  257382 
TS      19541954    5860     814       0       0   18271     273       0       0       0       0     632     888   26738 
TS      19551955    1016    7004    4801   16745    6515    3025     454       0     166     263     126     187   40301 
TS      19561956     390    3734     321       0   14045       0       0       0       0       0       0     185   18675 
TS      19571957       0       0   15677   95256  111328    9804     251     174     228   36763     878    2840  273197 
TS      19581958    4928    4418    3589    4599   12786    7454     495      48   30578    6825     600    1367   77687 
TS      19591959     952   14736    3353   10368    6440    9853    4557     832    1009    8070   16949    8959   86077 
TS      19601960    3764    4221    7052    4614   11897    7518    1025     496     306    7171   16012   17570   81647 
TS      19611961    4459    5302    6548    3606    1221   22478   10568     660   13524    1369    3582   11733   85051 
TS      19621962    2618    5564    3422    5963   12334    8280    1057     171     238     576     880     742   41845 
TS      19631963     397    1150     908     755     930     229     121       0       0       0     133     247    4871 
TS      19641964    1415    1063    2896    2176     633     154       0       0    1685     171    1259     256   11709 
TS      19651965   18319   27611   23178   62013   96500   12347     467     120     319     189    1704    2083  244848 
TS      19661966    1488   11984    6230   40499    8438     659     121   19895   23238     992     387     775  114707 
TS      19671967     622     444     952    5457    6273    3663     191       2    2171    1110   13706   23174   57764 
TS      19681968   49877    5180    7149    6265    6424    7783    7645     236     526     256    2690   14126  108157 
TS      19691969    6926   20730    5638    7532    6636     473     178     986     119    1072    3830   43479   97598 
TS      19701970   12260    3665    6139    5865    1241     421     121       4    2226   11075     532     420   43969 
TS      19711971     425    4573     807     516    1047     154       0     813     547    1692   10517   62009   83100 
TS      19721972   26996    6883     691     372     194     969       0     350     119    4707    7543   11357   60180 
TS      19731973   53809   12234   29347    5213    9331    8453    3673     310    2328   24720    5902    4904  160223 
TS      19741974    2660    7811    8570    9105    9072     502       0    1463   37860    3830    3932    3666   88470 
TS      19751975    5057    5480    6271    5174    5986   10731    8273     759     656    3345    1012    1098   53843 
TS      19761976     760    1273    8231   47141    7463   11385    9897     448    1964   20651    4283    4229  117725 
TS      19771977    3886    7473    6831    6351    9616    4194     276     120    1018     175     379     546   40866 
TS      19781978    2104   11263   20213    1448    1447     597       0       0    1450       0    8077    2612   49210 
TS      19791979   21499   23073   66090    7308    2507   14114    6389    4862    4560    1150      49   17693  169295 
TS      19801980    8827    6296    6281    8413    6756    1264     544       3     348      41     454     441   39666 
TS      19811981    1169    3496    3205    3452    9831   84322    7334      11     126   26838    1743     477  142003 
TS      19821982    2152    2835   16178    9424    6920       0     147      98       0      68    2920   34285   75026 
TS      19831983    5087   24172    6321    2921   13691    2666    1209   11281     123     700    1009     474   69655 
TS      19841984    2213    5050   20068    2006     183    2042       0       0       0   58920   15662   22443  128588 
TS      19851985    4593    4285    6213    2756    4201      87     125       0     307    8412   54491    4459   89930 
TS      19861986    2363   10480    3737   12496    6413    8159     501     125     115    4962   25330    9898   84580 
TS      19871987    5416    3630    8688    2850    7727   14779    1071      95     476     455    1993   25254   72432 
TS      19881988    4077   12445   16731    2650    2899    1282     322     719       0       0       0    2397   43522 
TS      19891989     857    4163    3578    2819   89507    8303    4489     228     233     830     351     212  115571 
TS      19901990    4288   11090   39956    6356    9555    4349     586     949    3788    3259   13388    6422  103987 
TS      19911991   26485    5424    8080    6226    7576    7505    1585    3229    4229    5742    7028   30589  113698 
TS      19921992    4590    5574    7064    4250    9917   10386       0     156       0      23    1206   22438   65602 
TS      19931993   17112   13061    7019    6936    7701    8488    1634     855     577    9565     491    1683   75120 
TS      19941994    1282   50230    6865    5009   10366   11859     477    2230       0    6861    5726   31762  132667 
TS      19951995    6605    5022    5832    6849    8073    2111    2216   30115    5022      28      99    1202   73175 
TS      19961996    1072    1629    1334    1243       0       0       0       0      33       0     715    3351    9377 
TS      19971997    6298  104971    6731    6094    8438    9283     953    1542       0     131     915   27574  172930 
**
**------Allens Creek 
** Dummy WS Card added to locate Allens Creek at COntrol point 292531 
WR292531       0        19990901       1     1.0  2925DP                C2925_TS   C2925 2925001 
TS      19401940       0      82       0     656       0       0    4981       0       0       0       0   14479   20198 
TS      19411941    9638    7462    8885   10070   12450   11586       0       0    9059    6045   10459    2465   88120 
TS      19421942    1714    1454    1564       0   12893   11285   11400       0    1649    1278    2291       0   45528 
TS      19431943    4540     947    1782    2074       0    3107    5644    3389       0     597    1059    2792   25931 
TS      19441944    5183    3026    7963    7166    2496    8948    1138       0       0       0       0    3230   39149 
TS      19451945    1496    5053       0       0    3206       0    2534   10953    5858      38     978    6081   36195 
TS      19461946       0    2939    8253    4916    4494    8804    7083       0    1222    1787    5349    1210   46057 
TS      19471947    1703    2844       0     472     737    2768    1058      70    3959       0    1904    5809   21322 
TS      19481948    1120    1055    9402     899     499     327    1984       0       0       0       0       0   15287 
TS      19491949       0       0    1765       0    6432       0    4298       0       0       0    3336    4139   19970 
TS      19501950    5556       0    3805       0    3309   10077       0       0       0    1739       0       0   24487 
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TS      19511951       0       0       0     884       0       0       0       0       0       0       0       0     884 
TS      19521952       0       0    1119    6782     901    3973       0       0       0       0       0    2245   15019 
TS      19531953    1688     102     378       0    4683    2597       0       0    3881       0    5838    4345   23513 
TS      19541954    3443       0       0       0       0    2205       0       0       0       0       0       0    5648 
TS      19551955       0    1913       0       0       0    2097       0       0       0     900       0       0    4910 
TS      19561956       0       0       0       0       0       0       0       0       0       0       0       0       0 
TS      19571957       0       0    5246       0   17382   16272   16716    5048    1642   13743    7507    6899   90455 
TS      19581958    6379       0   10239       0       0    5122    3975       0     482    6491    1681     945   35314 
TS      19591959       0    2225    4734    7542   10422    3967    2346    2553       0       0    8251    3352   45392 
TS      19601960    5228    5983    4869     880    9779    8922    8491    2380       0       0    8192    5480   60203 
TS      19611961    8321    8853    8129    6587    3264    6383   12917    7993    7580    6129    7199    5051   88405 
TS      19621962    2515    3668    2236     359    3284     472    3416     614       0    4019       0     911   21494 
TS      19631963    6121       0    2411       0       0       0       0       0       0       0       0    1082    9614 
TS      19641964       0    2674    2247       0    2744       0       0       0       0    1881    1575    1934   13054 
TS      19651965       0       0    4750     444    5719   15498    3838    4138    2290    1952    5836    1121   45586 
TS      19661966    1133    1065    2682       0   13930    5576    2685    3012       0    4515       0       0   34597 
TS      19671967       0       0       0     290     249    2068       0       0    1652       0     468       0    4727 
TS      19681968    4794    6320       0       0   10207    8896    3643    2581    1830    3138       0    4673   46081 
TS      19691969    2043    5158    3330    5922   10649    3910    2026       0    1529     441     239       0   35246 
TS      19701970      49       0    7713    4654    1999    4775    1579       0     156    7476    2423       0   30824 
TS      19711971       0       0       0       0     122       0       0    1467    2879       0    4030    4841   13340 
TS      19721972    6097    5834    3983       0   11437    3342       0       0    1122       0    4801    1650   38265 
TS      19731973       0    4911     978    8573   12927    7492    7642    3912    2489    7019   10003    7841   73789 
TS      19741974    5036    9532    3910    1294    5109       0       0       0    5702    9628    7245    7793   55249 
TS      19751975    5011    8747    7573    5619    1233   10426    9138    4815    2368    1075     945    2187   59137 
TS      19761976    1595    2230    1313       0    4924    5281    4091    3484    1915       0    4165    4361   33358 
TS      19771977    7141    6069    2383       0    8166    9715    4251       0    2276       0     195     801   40996 
TS      19781978    5179    7076    2720       0       0    2811       0       0    3699       0    1987    4324   27796 
TS      19791979    5730    6754    4938    9523    5584   15268       0    8133    8501    2507    1270    2336   70543 
TS      19801980    6111    6970       0    5616    6263    7075       0       0       0    1613       0       0   33647 
TS      19811981       0     588    1055     456    2209    7488   13986    4061    5760       0    9030    2773   47405 
TS      19821982     610    1108       0    1931    1641    6942   10812    2238       0       0    6205    4168   35654 
TS      19831983    3099    6406    6912    6353    3552    7169    2735    3982    4298       0       0    2780   47287 
TS      19841984       0    1786    2152       0    1425     677       0       0       0       0    8753     193   14985 
TS      19851985    3944     342    7747    5057    1876    3816    2388       0       0     314    6264    9050   40798 
TS      19861986    5299    1717    4594    2225    5066    9151    4666    3218    1810    3892    3980    5348   50965 
TS      19871987    7966    2807   11494   11354    6000   12701   13756    6494    2166    1955    2695    2852   82239 
TS      19881988    5212    1993    1018    2002     247    3066       0       0       0       0       0       0   13538 
TS      19891989     302    4007       0    5357    1618   10496    9068    5632    1032       0       0       0   37510 
TS      19901990    1469    2307     847       0       0    1151    1733       0     902       0     903       0    9310 
TS      19911991    5433    7162    3476    7840    8785    7217    3659    1724    1912     843     644   -3815   44879 
TS      19921992    8460       0   10679   10055       0    2114    4410    6824    3123     722    1665    3304   51356 
TS      19931993    5427    5293    2080    7904    9639    9941    8304     890     731    1622    2216    1940   55985 
TS      19941994    1809    2651    3855     520    4918    5943    2735       0    2138   13751    5905    4658   48881 
TS      19951995    8925    5647    7260    6073    6046    9550    2865    3874    1620    2275    2286    3306   59725 
TS      19961996    3528    2248       0       0       0       0       0       0    5242    4721    1875       0   17614 
TS      19971997    2438       0    8536    5594    3154    2724    6967    3317    3097    6870    1578    6439   50713 
WSALLENS       0 
**
**------Allens Creek from the Brazos. (This diversion allows to refiil A Creek with Brazos River water. 
** Diversion subject to IF requirement, and annual limit of 202,000 af/y. 
WR292504       0    MUN419990901   1   1                                 C2925_2   C2925 2925001 
WSALLENS  145533 
SO        130680  202000 
**
** ------------- BEGIN OF SYSTEM OPERATION --------- 
** Refill reservoirs with BRA water. 
WR515531      0.        21111111                                     C5155_RF1_2  SYSTEM 
WSPOSDOM 724739.                               0 
SO                        5155DP 
WR515631      0.        21111111                                     C5156_RF1_2  SYSTEM 
WSGRNBRY 155000.                               0 
SO                        5156DP 
WR515731      0.        21111111                                     C5157_RF1_2  SYSTEM 
WSWHITNY 437024.                         387024. 
SO                        5157DP 
WR515831     0.0        21111111                                     C5158_RF1_2  SYSTEM 
WSAQUILA  52400.                               0 
SO                        5158DP 
WR515931      0.        21111111                                     C5159_RF1_2  SYSTEM 
WSPRCTOR  59400.                               0 
SO                        5159DP 
WR516031     0.0        21111111                                     C5160_RF1_2  SYSTEM 
WSBELTON 457600.                            1200 
SO                        5160DP 
WR516131      0.        21111111                                     C5161_RF1_2  SYSTEM 
WSSTLHSE 235700.                               0 
SO                        5161DP 
WR516231      0.        21111111                                     C5162_RF1_2  SYSTEM 
WSGRGTWN  37100.                               0 
SO                        5162DP 
WR516331      0.        21111111                                     C5163_RF1_2  SYSTEM 
WSGRNGER  65500.                               0 
SO                        5163DP 
WR516431     0.0        21111111                                     C5164_RF1_2  SYSTEM 
WSSMRVLE 160110.                               0 
SO                        5164DP 
WR516531     0.0        21111111                                     C5165_RF1_2  SYSTEM 
WSLMSTNE 225400.                               0 
SO                        5165DP 
WR292531     0.0        21111111                                    ALLENS_RF1_2  SYSTEM 
WSALLENS 145533.                               0 
SO                        2925DP 
**
** Return flow from dummy control points. 
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WR5155DP 999999.        22222222          1.0000  515531            C5155_DPRETQ  SYSTEM 
WR5156DP 999999.        22222222          1.0000  515631            C5156_DPRETQ  SYSTEM 
WR5157DP 999999.        22222222          1.0000  515731            C5157_DPRETQ  SYSTEM 
WR5158DP 999999.        22222222          1.0000  515831            C5158_DPRETQ  SYSTEM 
WR5159DP 999999.        22222222          1.0000  515931            C5159_DPRETQ  SYSTEM 
WR5160DP 999999.        22222222          1.0000  516031            C5160_DPRETQ  SYSTEM 
WR5161DP 999999.        22222222          1.0000  516131            C5161_DPRETQ  SYSTEM 
WR5162DP 999999.        22222222          1.0000  516231            C5162_DPRETQ  SYSTEM 
WR5163DP 999999.        22222222          1.0000  516331            C5163_DPRETQ  SYSTEM 
WR5164DP 999999.        22222222          1.0000  516431            C5164_DPRETQ  SYSTEM 
WR5165DP 999999.        22222222          1.0000  516531            C5165_DPRETQ  SYSTEM 
WR2925DP 999999.        22222222          1.0000  292531           ALLENS_DPRETQ  SYSTEM 
**
**  Lyons Method at Richmond 
**
IFBRRI701539598.  IFBRRI33333333   1   2                 IF_BRRI
**
**
** Refill reservoirs with QUNAP. 
WR515531      0.        33333333                                     C5155_RF2_4  SYSTEM 
WSPOSDOM 724739.                               0 
WR515631      0.        33333333                                     C5156_RF2_4  SYSTEM 
WSGRNBRY 155000. 
WR515731      0.        33333333                                     C5157_RF2_4  SYSTEM 
WSWHITNY 437024.                         387024. 
WR515831      0.        33333333                                     C5158_RF2_4  SYSTEM 
WSAQUILA  52400.                               0 
WR515931      0.        33333333                                     C5159_RF2_4  SYSTEM 
WSPRCTOR  59400.                               0 
WR516031      0.        33333333                                     C5160_RF2_4  SYSTEM 
WSBELTON 457600.                            1200 
WR516131      0.        33333333                                     C5161_RF2_4  SYSTEM 
WSSTLHSE 235700.                               0 
WR516231      0.        33333333                                     C5162_RF2_4  SYSTEM 
WSGRGTWN  37100.                               0 
WR516331      0.        33333333                                     C5163_RF2_4  SYSTEM 
WSGRNGER  65500.                               0 
WR516431      0.        33333333                                     C5164_RF2_4  SYSTEM 
WSSMRVLE 160110.                               0 
WR516531      0.        33333333                                     C5165_RF2_4  SYSTEM 
WSLMSTNE 225400.                               0 
WR292531      0.        33333333                                    ALLENS_RF2_4  SYSTEM 
WSALLENS 145533. 
**
** System diversion at the Gulf. 
WRBRGM731093000.    MUN444444444   2                                 SYSTEM_BRGM  SYSTEM 
WSPOSDOM 724739.                               0 
OR515531 217422.       1 
WSGRNBRY 155000.                               0 
OR515631  46500.       1 
WSGRNGER  65500.                               0 
OR516331  19650.       1 
WSGRGTWN  37100.                               0 
OR516231  11130.       1 
WSSTLHSE 235700.                               0 
OR516131  70710.       1 
WSBELTON 457600.                            1200 
OR516031 137280.       1 
WSAQUILA  52400.                               0 
OR515831  15720.       1 
WSPRCTOR  59400.                               0 
OR515931  17820.       1 
WSWHITNY 437024.                         387024. 
OR515731 387024.       0 
WSALLENS 145533.                               0 
OR292531  43660.       1 
WSLMSTNE 217494.                               0 
OR516531  65248.       1 
WSSMRVLE 160110.                               0 
OR516431  48033.       1 
** Interruptible Supply at Gulf of Mexico 
WRBRGM73 670000.    MUN455555555   2                            SYSTEM_BRGM_7575  SYSTEM 
WSPOSDOM 724739.                        0565296. 
OR515531 645018.       1 
WSGRNBRY 155000.                        0120900. 
OR515631 137950.       1 
WSGRNGER 065500.                        0051090. 
OR516331 058295.       1 
WSGRGTWN 037100.                        0028938. 
OR516231 033019.       1 
WSSTLHSE 235700.                        0183846. 
OR516131 209773.       1 
WSBELTON 457600.                        0356928. 
OR516031 407264.       1 
WSAQUILA 052400.                        0040872. 
OR515831 046636.       1 
WSPRCTOR 059400.                        0046332. 
OR515931 052866.       1 
WSWHITNY 437024.                        0426024. 
OR515731 431524.       0 
WSALLENS 145533.                        0113516. 
OR292531 129524.       1 
WSLMSTNE 217494.                        0175812. 
OR516531 196653.       1 
WSSMRVLE 160110.                        0124886. 
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OR516431 142498.       1 
**
** Final refill of reservoirs. (Just to make sure we get all water) 
WR515531      0.        99999998                                     C5155_RF3_9  SYSTEM 
WSPOSDOM 724739.                               0 
WR515631      0.        99999998                                     C5156_RF3_9  SYSTEM 
WSGRNBRY 155000. 
** Whitney fills the entire conservation pool here. 
WR515731      0.        99999998                                     C5157_RF2_9  SYSTEM 
WSWHITNY 642179.                         387024. 
**
WR515831      0.        99999998                                     C5158_RF2_9  SYSTEM 
WSAQUILA  52400.                               0 
WR515931      0.        99999998                                     C5159_RF2_9  SYSTEM 
WSPRCTOR  59400.                               0 
WR516031      0.        99999998                                     C5160_RF2_9  SYSTEM 
WSBELTON 457600.                            1200 
WR516131      0.        99999998                                     C5161_RF2_9  SYSTEM 
WSSTLHSE 235700.                               0 
WR516231      0.        99999998                                     C5162_RF2_9  SYSTEM 
WSGRGTWN  37100.                               0 
WR516331      0.        99999998                                     C5163_RF2_9  SYSTEM 
WSGRNGER  65500.                               0 
WR516431      0.        99999998                                     C5164_RF2_9  SYSTEM 
WSSMRVLE 160110.                               0 
WR516531      0.        99999998                                     C5165_RF2_9  SYSTEM 
WSLMSTNE 225400.                               0 
WR292531      0.        99999998                                    ALLENS_RF2_9  SYSTEM 
WSALLENS 145533. 
**
** End of System Operation Modeling 

Interruptible Yield at Glen Rose 

** BRA System Operation NModeling starts here 
** TS used to represent the depletions for current BRA water right under the TCEQ Brazos WAM RUn 3. 
** TS with all 2060 return flows 
**------Possum Kingdom 
WR515531       0        19380406       1     1.0  5155DP                C5155_TS   C5155 5155001 
TS      19401940    8863   10360     654   16202   67673   30014   43979   38650   35174    2445   41073   15924   311010 
TS      19411941    9950   18613   20475   17235   22403   31096   39731   33466   32372   17418   23837   17758   284353 
TS      19421942   18097   13077   14313   27077   28940   34546   15546   22890   68563   17424   24248   15394   300116 
TS      19431943   16764   10168   25559   30878   16805   42869   14445    1225    2039    2966    1273     676   165666 
TS      19441944    4303   12919   45050   23225   50575   49567   30222   16327   24759   52134   12571   11885   333535 
TS      19451945   11282   12957  115437   58200   26897   38661   37892   10087    6531   82555    6801    1291   408591 
TS      19461946   19329   15246    8135    8083   27433   43830   27725   58200   80981   27705   18633   16788   352089 
TS      19471947   14082    6749   11971    9044   53766   37914    8654    2440   13272   30267    9874   37469   235501 
TS      19481948    4132    5769   24226    8062   30609  125659   61022    7811    7459   15529   11007    3217   304502 
TS      19491949    2527   13081   11536   14406  151237   32717   14691   15520   82164   21296    9562    3428   372165         
10665.8
TS      19501950    3421    8187    2733   56928   58071   33669   31316   39058   26791   19775    1219    2196   283364 
TS      19511951    3213    4763    2157    2318  105760   63085   23280   25177   21596     248     847     435   252879 
TS      19521952     959     515    1226    6922   16176   13656    8279       0    4985    3035    4605    2824    63182 
TS      19531953    1493    1124    7023    3303   76307     328  261348   85840    5708  179192   20200   10717   652581 
TS      19541954    3865    5631    1823   72797   20295   35739   11451   13550     869     368   17753     561   184701 
TS      19551955    2027    5957   17162   15016  183035   30258   39964   23247   39161   29140   15893    7934   408794 
TS      19561956   15508    4452     423    2112   39320   13615       0      73    1877    5360   13349   20943   117031 
TS      19571957     582  215737    9006   40762   13435   33226   35856   13036   17955   55137   13145   15594   463469 
TS      19581958    9858    7677   29379   19158   25148   31467   39546    7523   51658    9821    2852     129   234215 
TS      19591959    2391    1820    2656     592   43130  117540   31835   14193    5932   59372    3924   19831   303215 
TS      19601960   23797   15819    8947   21636    6291   13026   84433    9725     361   70197   22058   13231   289520 
TS      19611961   10244   14274   18873   11010   28039   34025   29957   24226   35792   12384   24939   11195   254957 
TS      19621962    5645    3064    4951    6713    2364  103117   30669   14930   35973   20371   16205   15901   259903 
TS      19631963    5894    6256    7981   52670   20651   28541    2212       0    8211   11689   42587    4400   191093 
TS      19641964    7809   45284    7624    4160   12601   33525    2952   14968   43034    5190   64452    2619   244216 
TS      19651965    5656    5433    3099   44533  150244   32908    6456   32250   37504   53163    8665    3732   383642 
TS      19661966     622    5137    8638   74450   29714   23879    3947   58105   36019   23788    7314    3217   274828 
TS      19671967    4005    6205    8405   54958   23986   74266   36435   16082   45278    6997     428    3066   280110 
TS      19681968   55883   14943   18006   22288   21674   30547   33402   10247     474     397     278    5422   213560 
TS      19691969    4446   11693   79444   67604   33355   31796    1495     817   92379   19227   20021   13561   375838 
TS      19701970   16782   12936   18071   19229   27903   16370     184     348     464     491     555     408   113739 
TS      19711971    1513    2898    2784    2955   15190   75656    8258  272002   23831   17531   15540   16743   454901 
TS      19721972    5519   11669    7307   15277   66445   18615    9200   76929   26980   17368   20113   18351   293772 
TS      19731973   10918   14675   19973   17972   19196   37834   29118    9327   20292   25509    3112     517   208442 
TS      19741974    5556    5440    4137   29558   11498   33381    1926   14076  181778   17119   20519   15308   340295 
TS      19751975   15484   15425   20653   22371   15741   34043   33749   35520   27946    5053    3008    3042   232034 
TS      19761976    7808    8437    5168   17779   35949    6168   21318   22130   69328   91451   26404    9537   321476 
TS      19771977   12268   12720   30006   20344   23069   33647    8542     272    6557     407     108    1641   149580 
TS      19781978     755    3449    8460   26141   14833   15536    1100  280138   19580   16077    7343    4394   397805 
TS      19791979    7218    8862   47302   18911   43119   30105   31187   24335    4504    2201     488    4661   222893 
TS      19801980    3142    7471    4355    6133  159828   34572    6186    1007  104852   28832   18368   15754   390501 
TS      19811981   16483   13128   20560   23162   24867   26099   11025   12755    6381   87168   19727   11250   272606 
TS      19821982    7894   11782   15989    9524   51859   30508   39223   13962    3131    3713    1680    7248   196511 
TS      19831983     910   17402   16315    9729   89458   39323    9360     556     396   95642   25982    1359   306434 
TS      19841984   15755   10351    7128    3808     548     414     196    3161    1561   86798   46484   73575   249779 
TS      19851985   82294   48518   15335   22466   25639   27695   25213   12806     908   83676   13583    5238   363372 
TS      19861986    8436    7391   10080   15038   24414   72099   41274   19146   40983   20505   16082   13341   288788 
TS      19871987   14341   11523   20834   27153   15101   27618   38931    9744   15622    1130    3247   30327   215569 
TS      19881988   13948    9325    8173    7441    8087   17517   27788     976   57388    6717    2448    5712   165520 
TS      19891989    3620   20227   13983    6469  202815   46450    7759   32082   53790    8459    3239    4493   403385 
TS      19901990   12907   21900   57912   15240   25706   35337   17090   46152   30036   20819   19253    7706   310058 
TS      19911991   19976   17748   18266   10915   46757   31694   40637   33695   25935   21533   21144   10163   298463 
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Appendix E June 14, 2004 

TS      19921992   14374   11867   21412   23663   18440   25100   35911   33422   24965    4486   16295   23904   253839 
TS      19931993   19061   19499   18953   22488   25872   30658    9891   11073   13174   35379    4664    9890   220602 
TS      19941994    6164    9042   10702    5815  146843   21437   17792     237   19064   75279   39250   12513   364139 
TS      19951995    7403    3423   19921   12318   37328   37209   18676   44797   23217   10324    3024    2880   220520 
TS      19961996    3596    7787    6935   15620    7339   14626    6487   42175  165007   22812    9837   16711   318931 
TS      19971997   11365   15277   20445   17314   21305   21953   38319   18886    2598    2562     570   14511   185106 
**
**
**------Granbury
WR515631       0        19640213       1     1.0  5156DP                C5156_TS   C5156 5156001 
TS      19401940    1264    1270    2420   11578   11240    8801   13176   13689   12131    3673    7940    3293   90476 
TS      19411941    4537    2616    5340    5239   10074    9567   12966   10905   11016    7043    7228    4584   91114 
TS      19421942    5021    4385    3172    8071    7918   10234    5664       0   28325    6060    7084    4414   90347 
TS      19431943    1936    7606    6438    7800    6696   10510       0       0       0    2383     966    2908   47242 
TS      19441944    5342   25891   26498    6660    7442    8106    7955       0   26138    5298    5824    4497  129650 
TS      19451945   12661    2131    3661    5196    9638    8289   12988    1895    4377   25117    3323    4697   93973 
TS      19461946    7034    4054    5279    6953    5381   10905    1426       0   35308    9112    4359    4811   94621 
TS      19471947    3921    5705    5022    5478    8715   10647       0    1402       0    8668    3955   30207   83720 
TS      19481948   16043    3191    6082    1024   14364   10375   13220       0       0      67    1052     828   66244 
TS      19491949     704   20522   34122    5193    6321    9958   10335       0       0   31743    7626    3815  130338 
TS      19501950    4097    3720    5171    8079    7335   10116   11443   13393    8499    9972    4680    2356   88860 
TS      19511951       0    6573    4408     281   12326   20819       0       0       0       0       0    3228   47635 
TS      19521952       0    3018    1496    7528   38790       0       0       0       0       0    7903    2808   61542 
TS      19531953    2418     575    1973    3335   21564       0    7324       0       0   30673    6534      53   74449 
TS      19541954       0     763       0    9092  101571   12540       0       0       0     551    2393     918  127828 
TS      19551955       0    2562    2175    1539   63489   17347    4073       0   28511    9817    4082     483  134078 
TS      19561956    1674    1093    5032       0   29021       0       0       0       0       0       0   23262   60083 
TS      19571957       0    8938    8915   38566    9170   10853   13357     570   10027   14995    3181    4637  123208 
TS      19581958    3336    3892    4153    4562    7876   10510   12801   11191    6363    1101    3770    6511   76065 
TS      19591959     667    4440    1364    3504    4191   17698   19543    7663       0   16766    5540    3399   84775 
TS      19601960    2962    4289    5761    6608    8219    2726   19822    3662       0   23204    6203    1759   85214 
TS      19611961    2038    3450    5517    3261    3062   16410   10981    6955    6206   13340    4306    3896   79419 
TS      19621962     895    1371    1868   11721    2392   19556   11086   12035    7467    6203    4699    4296   83590 
TS      19631963    4151    1282    8312    8035    6948   10993       0       0       0       0    4172    1809   45703 
TS      19641964    1066   10555    6439    8874    4183    2646       0       0   28562    2094   54647    4553  123619 
TS      19651965    3194    2677    5409    6852    4395    8717     829    5792   14046    8592    1948    5898   68346 
TS      19661966     405    9401    5185   14982    8147    8944       0    6202   23632    7599    3671    1710   89878 
TS      19671967    3925    2871    2179    5262    3872   28598   11777       0    7805    6198     912    6118   79517 
TS      19681968   13681    3782    4294    5850    6510    8581   11502   11749    5469    2150    2836    4006   80407 
TS      19691969    2018    8554   10908    5671    7180   11151    5793   16445    9267    4859    5440    3060   90345 
TS      19701970    3742    2371    3741    5645    7231    2147       0       0   13869    5000    4129    3209   51084 
TS      19711971    3404    3037    2353    3237    8110       0    5758       0   64559   11149    5656    3184  110448 
TS      19721972    3885    5303    3968    4165    8892    2970       0   27755   16745    5133    4908    4618   88342 
TS      19731973    2454    3795    5451    4954    8213    7435   10070   12875    3562    6802    5457    5436   76503 
TS      19741974    3704    2711    3085    4772       0     827       0    9606   12684   33320    6203    4004   80916 
TS      19751975    3956    4338    5407    6253    4647   10926   10996   11705    8691       0       0       0   66918 
TS      19761976    2805    2696    2553   17826   18800   10130    9372    1846    2711   18116    5260    4259   96373 
TS      19771977    2957    4631    4588    4852    6925    9638    2585       0       0     776    3659    3112   43723 
TS      19781978    2326    4223    4381   24844       0    3311       0   28678       0    4734    1949    1924   76369 
TS      19791979    3545    2382   37836   23626    7540   10081     818    1762    1387    7938      65    5826  102805 
TS      19801980    3401    8579    2119    4210       0    8069       0       0       0   78215       0    9385  113979 
TS      19811981    1729    2480    8873    6525    6825    7225       0    3628       0   30271    6191    5303   79048 
TS      19821982    3830    4146    5510    6560    5514    8480   13123       0       0       0     815    1936   49915 
TS      19831983       0    5261   15700    5909   31890    6644       0       0       0    1229       0       0   66634 
TS      19841984   13472    2788    6943       0       0       0       0       0       0   33070   23900   34704  114877 
TS      19851985   17253     233    7945    6745    8164    9751   10501       0       0   28624    4628    1656   95499 
TS      19861986       0   11025    3753    3199   11862    7547   13825       0   18729    5023    4207    2691   81861 
TS      19871987    3847    2599    6513    8810    4487    8413   12828    1762     971       0    3624    3320   57174 
TS      19881988    6377    1908    2915    1455       0   23683       0       0       0       0       0    2954   39290 
TS      19891989    4433   21252   28101   16308   25327    8434    3296   15303   11223    4455    3217     239  141588 
TS      19901990    8115    9885    3799    4699    8777   12025    2374       0   27754    5567    3857    5052   91904 
TS      19911991    2621    4498    2776    9857    6485   10347    5593   16299    7293    6022    6421    3253   81464 
TS      19921992    2584    4594    6461    6416    4664    7240   12176    6790   12688    4700    6749    2818   77882 
TS      19931993    2958    2961    4886    5982    7983    9313       0       0       0   41255    5139    4073   84550 
TS      19941994    3803    3688    4598    2168   10002   11363       0       0    8549   29321    2981    3896   80368 
TS      19951995    3625    1704    5713    5278    3593    8751       0   20543    7184    6101    5474    4370   72337 
TS      19961996    1220    6658    2659    5901       0       0       0   46333    7982    6394    1934    4479   83560 
TS      19971997    4941    2677    7230    6108    7567    7724   13131   10936       0    2706    4541    9881   77442 
**
**
**------Whitney
WR515731       0        19820830       1     1.0  5157DP                C5157_TS   C5157 5157001 
TS      19401940       0     571       0     271    4740    3216   10895   12764       0     485   -4779    -201   27963 
TS      19411941    2751     159    3055    2072    4694    1962   11359   10349   10892     705    5805    1620   55424 
TS      19421942    3938    3417    3224   -5367    3788    8054       0       0    4314    2813    4777    1599   30557 
TS      19431943    3551    5545    2428    6329    2307    8321       0       0       0     713       0    -169   29027 
TS      19441944   -1561   -1743    2666    4021   -1474   11591       0       0   11421    6759     283      68   32031 
TS      19451945    1514    -784   -1298    3272    8162    5330    8575       0       0    4512    5090    2594   36967 
TS      19461946    -448    1628    2724    4455    -881    9837       0       0    7279    8315     -67    3008   35848 
TS      19471947     450    4742    1885    2174    4946    9199       0       0       0       0    2186    -691   24891 
TS      19481948    1100    -172    3823       0    3953       0   11280       0       0       0       0       0   19985 
TS      19491949   -3057    -757    2237    1614     987    5231       0       0       0    1610    6792    2013   16670 
TS      19501950     961   -2128    6887    2693    3216    7394    8235   14897    6619    9362       0       0   58135 
TS      19511951       0     824    2346       0       0    5382       0       0       0       0       0    1359    9910 
TS      19521952       0       0       0   -4697     370       0       0       0       0       0   -2194   -2814   -9335 
TS      19531953    4590    2135    1361    1443    2147       0       0       0       0       0       0       0   11676 
TS      19541954       0       0       0       0   37880       0       0       0       0       0    3284       0   41164 
TS      19551955       0    3221    1734    7444   54519    8164       0       0   16462   19026       0       0  110570 
TS      19561956       0    2256       0       0    7780       0       0       0       0       0       0    1692   11728 
TS      19571957       0       0    2291   -8860    8648   13186   15697       0       0   -4323   -3116    3401   26924 
TS      19581958    1715     206    2522    2556     617    8081   13760       0    4773    1333    2890    1080   39533 
TS      19591959     926   -1051    7924    4578    1022    -871    7907       0       0   -2188    3834     816   22895 
TS      19601960     303    2314    4180    6203    8319     318    9604       0       0    1982    4300   -6647   30876 
TS      19611961   -4129    1052    5507    8566    5523   -6990    9871   10574    7495    4686   -1772     463   40847 
TS      19621962    1929    3370    5096    3487    1880   -2811   13999   15165    2747    5945     889    1534   53229 
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Appendix E June 14, 2004 

TS      19631963    2337    4136    4070    5225    2829   10057       0       0       0       0     741     -19   29377 
TS      19641964   -1772    1683     681       0       0    6391       0       0    4632       0   -3565    2836   10885 
TS      19651965     358    -389    4363    6937   -7487   10814       0       0       0     419     775     170   15959 
TS      19661966    1118   -1278    4919   -2252    4189    9283       0    5196   -1738    7248    4081    2588   33355 
TS      19671967    2818      15    2008    4641    5512    9565    6664       0   -5402    -900    2325     194   27439 
TS      19681968   -4657    1926    1252    1496     518    4893   11141       0       0    5938     983    2696   26185 
TS      19691969    3992     502    1041    2012     846   14536       0       0       0    2033    2148    -124   26985 
TS      19701970    2017   -1741    3484    6062    4581    9658       0       0       0    -681    4330    2033   29745 
TS      19711971       0    3131       0       0       0       0       0    1282       0   -5269    5054    1971    6169 
TS      19721972    2389    5009    8623       0    2949       0       0       0    5733    1950    -258    2225   28619 
TS      19731973       5    1032    4061    -650    5417    3930    1841   11520     -67   -5545    3799    4878   30220 
TS      19741974    1196    4623    6939       0    6857       0       0    -832    1198   -1717    2553    1753   22570 
TS      19751975    2124    1101    3400    1381   -4246   10130    6609       0    4198       0       0       0   24697 
TS      19761976    2127    5473    3405   -3386    1554    4832    1036       0    1552   -1152    3377    1293   20111 
TS      19771977     705    3334    1070    2523    4240   10545       0       0       0       0     521       0   22938 
TS      19781978     803   -2143    4179       0       0       0       0       0       0       0   -1971       0     868 
TS      19791979     484     273    -989    5182   -1105    9362    7665       0       0    4298       0    -297   24874 
TS      19801980    -177    2347    1231    3759    2496       0       0       0       0    5961       0       5   15623 
TS      19811981       0     804     -11    3861       0   -6041    9025       0       0   -7856    4274    3635    7691 
TS      19821982    2204    2659    1654    3728    -659    3850   11966       0       0       0    -803    -500   24099 
TS      19831983       0    -803    1544       0     819       0       0       0       0       0     -13       0    1548 
TS      19841984       0       0    2295       0       0       0       0       0       0   -7694    1366   -4233   -8267 
TS      19851985    1581     717    1226    6378    5608    6460       0       0       0    -818    2344   -2646   20849 
TS      19861986       0    1888    5173       0    1032     434       0       0    3876   -1534    1356   -1007   11218 
TS      19871987    1735     132    3590    8992     173    -496   11453       0       0       0   -3033    -955   21592 
TS      19881988    3651     761    3230       0       0     857       0       0    -398       0       0     529    8628 
TS      19891989    -838   -1653    3186    7297    4293    3675   10031    4071       0    2043       0    2900   35005 
TS      19901990   -1161   -1917   -3338    3197    9950   12986       0       0    4993    3991    -367     564   28899 
TS      19911991   -1696    1751    7303    3765    3476    5965       0    1693    4041    2545    4839   -3180   30501 
TS      19921992      40    1101    5765    7669    3628    9323   14723       0       0    1254   -2159    -805   40540 
TS      19931993   -1083      88    2271    3878    5774    7819       0       0       0   -5052    1535    2235   17466 
TS      19941994    1838    -114    3268       0   -4146   10476       0       0       0     778    -704   -2588    8809 
TS      19951995    1375    2421     561   -2360    3044    8720    9815    6538    4917    1959       0    2508   39498 
TS      19961996       0    4359    3473       0       0       0       0    6901    3105    4314   -1535     941   21559 
TS      19971997    -368   -4476    -367   -2120    6408    4023   13510       0       0       0       0   -5472   11137 
**
**------Aquilla
WR515831       0        19761025       1     1.0  5158DP                C5158_TS   C5158 5158001 
TS      19401940      91     132      82    4659     972    2343    3197     111       0      99    8878     954   21519 
TS      19411941    1305     983    1245    1570    1898    1571    3253    2423     142    4351     684    1403   20826 
TS      19421942     945     714    1063    3902    1675    2218    1508       0    6975    1578    1714    1119   23409 
TS      19431943    1450    1006    1954    2064    1557    1223       0       0       0     600      83     260   10195 
TS      19441944    2170    8924    4640    2458    1302    3047     176       0     103     213     367    7878   31277 
TS      19451945    6361     801     736    1403    2312    1941    3090     333       0     248    1242     186   18651 
TS      19461946    3769    6462    1358    1679     863    2663       0       0     346     103    1617    5593   24453 
TS      19471947    6807    1614    1139    1368    1616    2508       0     111       0       0      83    1150   16394 
TS      19481948     645    1066    1061    1605   14557    1537    5346       0       0       0       0      90   25907 
TS      19491949    2853    2547    2196    6728    3629    2117     474       0       0      99      83      90   20817 
TS      19501950      91    7748     570    8010    2115     154     892     111    2265      99      83      90   22230 
TS      19511951       0      91      82    1586       0   21243       0       0       0       0       0      90   23092 
TS      19521952       0     637     303   18750    2811     338       0       0       0       0    4514   14015   41367 
TS      19531953    1229     437    2043    1278    1355       0       0       0       0     503       0     152    6996 
TS      19541954     128      29       0       0    5008     107       0       0       0       0    1170       0    6442 
TS      19551955       0    1094    1256     684    7107    2835       0       0     103      99      83      90   13352 
TS      19561956      91      84      82       0   10139       0       0       0       0       0       0     199   10596 
TS      19571957       0       0     431   48637     550    2225     255     111       0    9109     409    1294   63021 
TS      19581958     946     803    1201    1068    2561     311    2400    1116    2227      99      92     114   12937 
TS      19591959     114    3368     572    4919    5125    1664    1452       0       0    6455     687    1396   25751 
TS      19601960     911    1014    1481    1829    2253    2370     253       0       0     783      83    9515   20491 
TS      19611961     931    1137    1452    1964    1210    2385    2678     286     730    1685    5185    1017   20660 
TS      19621962     966    1325     962    1884    2530    1859     446     125    2970    6227     310     865   20469 
TS      19631963     623     329     277     904    1263     107       0       0       0       0      83      90    3677 
TS      19641964     197     139    1156     366     109     107       0       0    4070       0   10743     138   17025 
TS      19651965    2713   12334     989     589   10172     920     109     111       0     142    1435     318   29832 
TS      19661966     243     969     696   13549    1821     605       0    1688     510      99      83      90   20353 
TS      19671967      91      83     170    5473    3104    3160    1491       0     612   15428    1179     766   31557 
TS      19681968     203     966    1223    1305    2456    1742     576     111     189    1081    2047    3340   15237 
TS      19691969     341    2742    4380    1064    1933     471     109     111     110     187      83     752   12283 
TS      19701970     259    8212    6703    1272    1537     242       0       0     196   11469     479     244   30611 
TS      19711971     178     894     142     155   10442       0       0     610       0   10312    1394     615   24742 
TS      19721972     938    1603    2040    1114    2944     184       0       0     657    4497    1750     351   16077 
TS      19731973    6835     926    1299    1264    1924    1799    2565     365    4395     768    1402    1264   24806 
TS      19741974     879    1592     802     411    2100       0       0    4224    6939    1117     917    1000   19982 
TS      19751975    1204    1022    1367    1562    1354    2292     318     127     129      99      83     122    9679 
TS      19761976     120     130     687   15326    1107    2269    2662     219     920    2301     384    3738   29861 
TS      19771977     778    1327    1340    1874    1902     790       0       0       0      99      83      90    8284 
TS      19781978      91    1068     835     927       0     107       0       0       0       0      83     116    3228 
TS      19791979     344    1220   14526    7127   13361    2587    1272     636     103     125       0     537   41836 
TS      19801980    4411    2056    1096    6127    1451     135       0       0       0     123       0     857   16256 
TS      19811981     217     166    1996     566    2599   17865    1296       0       0    1005     238     212   26160 
TS      19821982     159    1046    1641     450   10719    1997     790       0       0      99      83     399   17383 
TS      19831983     259    6966    6446     398     961     779       0     799       0     177     541      90   17415 
TS      19841984     265     275    6663     358       0       0       0       0       0   13180    1749   11298   33789 
TS      19851985    1298     688    1220    1522     313     367       0       0       0    6985     197    7401   19991 
TS      19861986     563    1707     811     553    2834    1615       0       0    1922    6234    1502     513   18254 
TS      19871987    1167     627    1558    1993    1296    1839     608     276    2507       0    4615    4478   20962 
TS      19881988    1472    1187    1453    1506       0    2145       0       0       0       0       0     302    8065 
TS      19891989    1782    8408    7063    1916     883    1474    2904     823     103      99      83      90   25629 
TS      19901990    7032    3619     680    1340    1233     107     109       0     103      99     270      90   14682 
TS      19911991    2234    2004     603    5457    7282     107     252    8078     459    2886    1375     602   31339 
TS      19921992     888    1087    1546      87    2773    1803     109    2748     103      99    1677    6534   19456 
TS      19931993     687     895    1035    1247    1809    1989     705       0       0   11098      83    1158   20705 
TS      19941994    1056    2067    1432    1209    1365    2647       0       0       0    5592    5005     768   21141 
TS      19951995    1074     910    1035    1612    1950    2398    2736    2313    1419    3135      83      90   18757 
TS      19961996       0     655     340    1787       0       0       0    2796    1875    1093    9866    4528   22941 
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Appendix E June 14, 2004 

TS      19971997    1193     441    1557     972     859    1963     299     581       0    4049     350    7090   19351 
**
**------Proctor
WR515931       0        19631216       1     1.0  5159DP                C5159_TS   C5159 5159001 
TS      19401940       0     209       0    4775    2101    3254    2308    2314       0       0   13425    1142   29529 
TS      19411941    1215     829    1264    1225    2537    3292    4528    5700    3141    1300    1759    1137   27927 
TS      19421942    1240    1308    1294    1626    2625    3961    2664     552   10655    1494    1983     929   30329 
TS      19431943    1229    1444    1185    2313    2516    1989       0       0    1069    2806      54     524   15129 
TS      19441944    7402    8874    3517    2227    2805    1806    8494       0    3172    1507    1155    1536   42496 
TS      19451945    3136    4367    1500    1949    3294    4193    4892     192     262    4887     716     884   30271 
TS      19461946    5041    4143    1662    1816    2655    3805      82       0   12643     709    4270    1009   37833 
TS      19471947    1114    1360    1214    1595    2088    1370       0       0       0       0     107    4259   13108 
TS      19481948    1263    2507    1234     605    5354    2869    3517       0       0       0       0       0   17349 
TS      19491949       0    1620    9836   16488    6836    3971     415       0       0    2800     509      66   42541 
TS      19501950     142    2781       0    6003   12415    4027    4816       0     198       0       0       0   30383 
TS      19511951       0       0       0       0    4060   12947       0       0       0       0       0       0   17007 
TS      19521952       0       0       0    1159   31290     404       0       0       0       0    1550     566   34969 
TS      19531953     133      80     255    3095    9057       0    3365       0       0    8711     998     357   26050 
TS      19541954     167       0       0    1928    1259       0       0       0       0       0    2515       0    5869 
TS      19551955       0     958       0    6943   40855    4164       0       0    2614     632       0       0   56166 
TS      19561956       0     208       0       0   21118       0       0       0       0       0      65    3213   24604 
TS      19571957       0      10     153   22047    1453    3464     618       0       0   13742     623    1075   43186 
TS      19581958     583     847     855    1089    2078    1828       0       0       0       0       0       0    7279 
TS      19591959     120     408       0     455       0   11634   13328      49       0   14623    1273     779   42670 
TS      19601960     544     970    1223    1620    2675     620       0       0       0    1989      27     591   10259 
TS      19611961   17003     997    1397    1960    2065    2437    4694     218       0    1405     695     999   33869 
TS      19621962     808     830     796    1203     137    3074       0     378   20106    1728    1080     950   31090 
TS      19631963     936     985     967     766    2358    4027       0       0       0       0    6741       0   16780 
TS      19641964    2615    5317    2153    5973     495      76       0       0   21232    1192    1297    1370   41719 
TS      19651965     498     374    1774    2365     -86    4394    2582       0     224    2845    1764     672   17407 
TS      19661966     692    1555    1164   10055    7335    4873       0    1119    7574     386     453     281   35486 
TS      19671967     748     323    1868    2619   11789    7479     873       0    3621       0     520     508   30349 
TS      19681968   11074     718     825    2039    1363    4719    4493     733       0       0     415     648   27026 
TS      19691969    1184    1005   11314    5647    2467    3339       0       0       0    4258     875    9216   39303 
TS      19701970    5142     107     895    1551    1719    5076       0       0    2728    1448       0     921   19585 
TS      19711971     808     685       0     770    7400       0    1081   12433    3893   10558    1032    6738   45397 
TS      19721972    1587    1758    1493    3699    2496       0       0       0       0     452       0     348   11832 
TS      19731973    1393    1828    1873   19872    1964    3751    6231       0       0   10749    1104     627   49391 
TS      19741974     616    1120    1697    1021       0       0       0    4083   10601   10152    4117     746   34153 
TS      19751975    1421     814    2087    1408    1248    2718    2872    1286       0       0       0      11   13866 
TS      19761976       0     587     561    8312    4207     291    1672    1024    1272    2930     524     540   21918 
TS      19771977     316    1100   26775     127    3089    1350     852       0       0       0       0       0   33609 
TS      19781978       0      10     645       0       0       0       0       0       0       0       0       0     654 
TS      19791979     980     327   10794    2805   20834    1213     269    3467       0       0       0     117   40807 
TS      19801980     149     290     234     643   14553     702       0       0       0       0       0       0   16572 
TS      19811981       0     395     863     268     359    6435       0       0      31   24207    1097       0   33655 
TS      19821982     286     671    1255     577   18407   19675    6865       0       0       0       0       0   47736 
TS      19831983       0     197    2302     562     979       0       0       0       0       0       0       0    4040 
TS      19841984       3       0    4761       0       0    2123       0       0       0   21832    3561    9754   42033 
TS      19851985   20912    1022    1329    2456    2523    3465       0       0       0    1586     620     184   34097 
TS      19861986     124    4185     743     884   17364    1250    5655       0    5500    1167     475     398   37743 
TS      19871987    1059    -386    1582       5    2702    3145    6936       0     292       0       8      11   15354 
TS      19881988    1426    2395       9     739       0   18621       0       0       0       0       0       0   23190 
TS      19891989     315    2850    1497    2095   20148    2974    5089    6929       0       0       0       0   41897 
TS      19901990    2367      10    8415    2060    3854    5325    5231    5366    2462    2679     753       0   38522 
TS      19911991    1531    1484    2452    1569    1730    4867       0   10687    1939     273    1748    -199   28080 
TS      19921992     742     578    2221    2331    1857    3307    5753    5343    3432    3141     -94     587   29199 
TS      19931993     280     313    1333    2156    2619    3299       0       0       0   16304    1370     973   28646 
TS      19941994     885     632    1805    1884   -1018    5439    4546       0       0    8740     163     130   23207 
TS      19951995     923    1108     805    1415     919    3458    5773    4280    2132    3163     261    2315   26551 
TS      19961996    1067    1571       0    4093       0       0       0   14176    2669     105     -12    1637   25305 
TS      19971997    1610    -226    1525    1643    2207    2056    6607    4834       0       0    1597    2793   24645 
**
**------Belton
WR516031       0        19631216       1     1.0  5160DP                C5160_TS   C5160 5160001 
TS      19401940       0       5       0   22269     594   26703   16296    -314       0    1251   49014    8057  123874 
TS      19411941    7923    7155    8168    7467   11339   10860   16320   16866   13992    8949    9235    7900  126174 
TS      19421942    7216    5789    3782   15334   11200   13747   12868   19296   11873    9644    9487    7739  127976 
TS      19431943    7854    8853    8091   10572    9852    1254       0       0    1732    1228    -173    1586   50849 
TS      19441944   39846   55799    8000   10132   11377   14806    6889       0    2484    3878    4297   28812  186318 
TS      19451945   35492    6581    7997    9804   12871   12063   15849     335    4463   34959   10548    8036  158998 
TS      19461946    6183    7367    9341    8468    9530   13190    2038       0   11244    2025   18492   24395  112272 
TS      19471947   21651    8217    8068    8352   10146    4733       0       0       0       0      -6    2122   63283 
TS      19481948    -137   15540    7205    3129   20893    2491    7114       0       0       0       0       0   56235 
TS      19491949    -115    -119   52945   67937   59529   42027    3152       0       0    -195    -169    -139  224852 
TS      19501950    -141    6950    -131    4888   27405   14919   11671       0   25358       0       0       0   90918 
TS      19511951       0       0       0    -161    8173   12510       0       0       0       0       0       0   20522 
TS      19521952       0       0       0   22855   36731    3747       0       0       0       0    2770   14876   80979 
TS      19531953    3078    -122   13813    4256  146584       0     906       0     -87   10947    1345    -137  180583 
TS      19541954     -58       0       0    -178     695       0       0       0       0       0    -162       0     297 
TS      19551955       0    5382    -173   12818   44207   24278       0       0   10844    2778       0       0  100134 
TS      19561956       0    -134       0       0  104058       0       0       0       0       0    1345     478  105747 
TS      19571957       0      18   16360  298275  109427   14426   19562    2108    -174   30632    5444    8696  504775 
TS      19581958    7000    3177    9035    5328   11877   13582    -353       0       0       0       0       0   49646 
TS      19591959    -141    1170     -51    -128    -192   35438   11305    5625       0  120888    7904    6045  187862 
TS      19601960    6563    7350    8274   10335    9479    -246     -30       0       0   49897    7308   24786  123715 
TS      19611961    6346    6670    9354   11583   10941   11830   13937    9470    6032   21338    7205    7542  122247 
TS      19621962    7164    7450    5649    8406    4398    9072       0    -341   36042   16135    2065    8286  104327 
TS      19631963    1755    1369    2464    -159   33353   11867    -333       0       0       0    -121       0   50195 
TS      19641964    1594    4604   13625   41408   13034   80895       0       0   46898   10840    7078    7649  227626 
TS      19651965    4828    5595    8313    9901    2647   13367   19388   17879   11504    6366    9498    5261  114547 
TS      19661966    6497    5647    9620    6979   11038   13037    -323   33156   10476    6352    1420     126  104025 
TS      19671967     987    -159     293    6745    6963   11437    6470       0     667       0    1171     -79   34494 
TS      19681968  116338    6475    7272    8870    4386    9820   13227    -313    -217       0    -134    1739  167461 
TS      19691969     917    3320    6862   70167   11149    4215       0     -98       0    4563    9862   20860  131818 
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TS      19701970   25972   33577    7493    9257    8767   14079       0       0   25991    2702    -184     -51  127601 
TS      19711971     461    -155    -131     864    4312       0  103590    9476    -214   31821    6946    5637  162605 
TS      19721972    7175    8476    8155    1934   16730    -116    -255       0       0    4715    2382     859   50055 
TS      19731973   13467   16568   36338   31358   11118   10281   14042       0       0   34336    8821    1840  178168 
TS      19741974    4922    4577    3452    1080    1403       0       0   20024   70895    7534    7171    7359  128416 
TS      19751975    7640    6984    9019   10500    4259   10026   11433     753       0       0       0    -110   60503 
TS      19761976    -166    -131    1230   18515   20604   18977   61698    -311    2750   14476    7369   20457  165466 
TS      19771977    6365    6151    9016    6948    9982   14134     898       0       0       0       0       0   53494 
TS      19781978       0    1896    2313    -184    -199    -140       0       0       0       0     611       0    4297 
TS      19791979   14223   17104   57442   35566   94145   25235   13401    3241       0       0       0     748  261104 
TS      19801980    2009    5459    5022    7765   65658    6395       0       0       0       0       0    -139   92170 
TS      19811981       0    -116    8778    6332    1610  116843    -321       0    1630    3453     343       0  138552 
TS      19821982    -148    1546   14361   12881   49825   29871    9069       0       0       0       0       0  117406 
TS      19831983       0   10819   27966    3981   17727    -152       0       0       0       0       0       0   60341 
TS      19841984    -145       0    6133       0       0    -187       0       0       0   15823    2338   14262   38225 
TS      19851985   17943   19493   44584   18007   17941   24226       0       0       0   51499    7856   49198  250747 
TS      19861986    7287   58549    6780     845   43603    9750   19391    1949   17546    6738    7067    4191  183696 
TS      19871987    7605    5218    8662   11112    9132    7164   17761     612    2257       0     427    3909   73857 
TS      19881988     722    2075    2619    -193       0   57965       0       0       0       0       0       0   63188 
TS      19891989    6547   16812   27853   13952   86698    9214   11007    2068       0    -119       0       0  174032 
TS      19901990    -142     817   28452   63527   10503   17225   13691   12088    2784    1992    2283       0  153219 
TS      19911991   16765   13001    4339   10452   16476   11686    -297    6198    8661   34470    8734     804  131289 
TS      19921992    5396    5688    7986   10664    4619   11844   17063   13286   12665    3011    8035   11262  111518 
TS      19931993    5808    6701    7848    8896   10355   11347    -342       0       0   13874   10168    2248   76904 
TS      19941994    2213   23714   10325    3203   50724   13580   11620       0    -231    6473   20671   29243  171535 
TS      19951995    6323    6121    6807    8254    7222   11403   12747   16597   10821   12223    -152    1201   99564 
TS      19961996     750    1534    -138     324       0    -230       0   27344   71631   18219    8978    6909  135320 
TS      19971997    6881    5669    8359    6798    9363    9433   17312    7098       0    -168    2077   42405  115227 
**
**------StillHouse Hollow 
WR516131       0        19631216       1     1.0  5161DP                C5161_TS   C5161 5161001 
TS      19401940    1156    2791    1386    8853    5811   13168   10175    2470    1168    3757   25009    5484   81227 
TS      19411941    5462    4980    5175    5201    6900    7784    9849   10617    3140   10792    3961    3733   77593 
TS      19421942    2941    2460    2417   18454    6819    9784    9128    2812   15275    6306    6320    5215   87928 
TS      19431943    5238    4809    6298    6510    5653    1720       0       0       0    2407    1502    1954   36091 
TS      19441944   22305   35725    5279    6478    7325   10602   11318       0    8183    5647    7619   15170  135650 
TS      19451945    5126    4939    5577    5446    8277    8801    9924    7384   11941    7384    6639    5431   86867 
TS      19461946    4371    4952    5659    5347    5638    9238    2431       0    3807    2756    3942    8590   56731 
TS      19471947   29133    5476    5212    5446    6472    4688       0    2068       0    1060    1456    1753   62763 
TS      19481948    1512   13655    2846    6254    9971     819    5258       0       0     609     880    1449   43253 
TS      19491949    1153    1067   24789   38818    7897   12713    1882       0       0     651     948    1281   91199 
TS      19501950     968    4664    1351    4631    6363    4229     846      12    6631     623     684     763   31765 
TS      19511951       0     809     810     756    5608    3447       0       0       0     237       0     702   12369 
TS      19521952       0     589    1261   19779   39082    5257       0       0       0       0    1302   16962   84233 
TS      19531953    4057    2465    5762    8556   84804       0    1696       0    3733    4206    1084    1304  117666 
TS      19541954    1257     841       0    1259    5505     149       0       0       0    1579   19211     723   30523 
TS      19551955    2640    6499    2411    3982   56837   24199   10032       0    4776     610     560     804  113349 
TS      19561956     765    1293     511     345   31436       0       0       0       0       0    5453    4408   44211 
TS      19571957       0    1429   12333  166498   27754    8225    3392    1132    1869   26648    4400    5484  259163 
TS      19581958    4497    4049    5600    5448    6700    8705    3983    2215    2238    1933    1674    1669   48710 
TS      19591959    1505    1792    1585    2525    1420   26491    3151    7691       0   46523    5704    4637  103023 
TS      19601960    4930    4860    5414    5865    7258    3613    4980    3329       0   28714    5440    3998   78400 
TS      19611961    4734    4846    6134    6811    7191    6409    8018    6329    4810   10835    6657    4730   77504 
TS      19621962    4480    4045    5325    5859    6107    9863    2191     506   10566   20173    2594    5245   76954 
TS      19631963    2746    2037    1776    1460    3240    1138       0       0       0    2334    3451    1042   19223 
TS      19641964    1466    5224    9855    9810    6911    7227       0       0   16924    2837    8948    3667   72867 
TS      19651965    8203   48835   25148   10178    2928   10080    8519    3235   10555   10035    9732    3451  150898 
TS      19661966    4053    3797    6209    4307    6700    9917       0   20305    6869    7337    4532    3804   77830 
TS      19671967    3147    2568    2457    2791    2226     649     290       0     558    1057    1339    1088   18170 
TS      19681968   73014    4329    4075    5350    4087    8038    9314    3759    3779    1746    1771    2167  121427 
TS      19691969    2548    3540    7072   28375    7523    6376    1644    2782    1328   14335    8937   19431  103888 
TS      19701970    8117    3549    4288    6729    6117   11072       0       0   25478    5073    2611    2720   75753 
TS      19711971    2388    2575    4506    2035    2384       0   22179    7720    1511   15717    7442   26390   94845 
TS      19721972    5000    5920    6284    5125    9579    5808       0    2676     137    3418    3236    2874   50055 
TS      19731973   10075   16565   18498    5440    7902    8377    8602     995     655   20022    6562    6052  109743 
TS      19741974    4414    5532    5191    3678   11707    4162       0   22700    7016    5804    4104    4119   78426 
TS      19751975    4603    4491    5100    6070    3178    7985   10414    8370    2362    1939    1614    1808   57934 
TS      19761976    2137    2374    2840   19014   16098    7932    8333    5664    5682    8754    5271    5138   89235 
TS      19771977    4239    4233    6242    7000    6148    8979    4072       0    1901     570    1014     888   45286 
TS      19781978     921    2901    2608    2253     996    4436       0    1098       0      83    1263     815   17374 
TS      19791979    6934   13447   31250   22543   46096   13186    7837    8084    1018    1104     492    2122  154112 
TS      19801980    2144    3007    3107    4984   33197    9475       0       0       0     141     650    1384   58089 
TS      19811981     797    1176    6583    7148    9831   54687   11981    4567    9452    8966    6275    3250  124714 
TS      19821982    2847    3065    7889    7758    6433    9101    5049       0       0     152     318     899   43510 
TS      19831983    1723   10222   25200    9484   23628   10474       0     672      75     354     199     226   82256 
TS      19841984    1605    1392    2488    1348       0     579       0       0       0    7740    1457    4432   21041 
TS      19851985    8137   11173   33101   19323   17247   23694    1608       0       0   30285    4886   20748  170202 
TS      19861986    8746    6601    7237    3894    6305    5327    5190       0   12055   13230    3974    4488   77047 
TS      19871987    6714    3811    6060    7196    4435    1538   11301    5403    8132    2436    3504    5301   65830 
TS      19881988    5085    4930    5382    3668       0    7353       0       0       0       0       0     814   27231 
TS      19891989    2439    3371    5966    5194   25372   12504    2111     128      73    1795     655     643   60250 
TS      19901990    2379    2304   16484   85689   11665   10665    9975    6095    5128    4059    5032    2237  161714 
TS      19911991   12849    5146    6241    5995    2664    7000    5372    6954    6971   16481    7853   -7968   75557 
TS      19921992    3502   -7362    5066    7653    8291    7349   10280    5594   14059    4896    6528    5511   71367 
TS      19931993    4030    5455    3761    4847    6577    9350    9810       0       0    9974    5499    3105   62407 
TS      19941994    3022   12311    8390    4219   21449    9984       0       0    2715    7343    8935   18094   96460 
TS      19951995   15514    4657    4657    8597    7923    9191    7576   16073    8299    9078    1326    2182   95071 
TS      19961996    1818    2826    1732    3153       0       0       0   14628   24468    7049   13221   20892   89786 
TS      19971997    5640   -6656   -1196    4362    7351    1225   12386    8967       0    2938    4362   20276   59656 
**
**------Georgetown
WR516231       0        19680212       1     1.0  5162DP                C5162_TS   C5162 5162001 
TS      19401940     155    1311     460    1997    1415    1366    2113    1337     619    1677    2994    1087   16531 
TS      19411941    1091     960     957    1019    1308    1504    1930    1551     902    2746     945    1038   15949 
TS      19421942     886     741     601    2279    1197    1865    1041       0    4363    1261    1261    1042   16537 
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TS      19431943    1047    1159    1082    1338    1304     416       0       0       0     343     208     105    7001 
TS      19441944    4782    7062    1025    1336    1090    2067    1752       0    3161     687    2539    1359   26857 
TS      19451945     940     914    1013    1003    1647    1802    2053    1610     552    1545    2412    1411   16902 
TS      19461946     933     949    1088    1039    1163    1878     847       0    4327    2192     972    1063   16450 
TS      19471947     874    1140    1049    1106    1320    1509       0     675       0     332     361     416    8781 
TS      19481948     395     502     460    6384    6664     429     570       0       0       0       0     185   15590 
TS      19491949     234     377       0    7466    1912    2572     856       0       0     231     155     345   14148 
TS      19501950     306    1306     616    1373    2584    1659     403     136     373     157     142     151    9205 
TS      19511951       0     191     285     375       0     218       0       0       0       0       0     123    1192 
TS      19521952       0     316     557    4895    8043    1332       0       0       0       0      97    6207   21447 
TS      19531953    1791    1667    1732    7782    7940       0       0       0    1998    8991    1467    1322   34692 
TS      19541954     888     608       0       0     337      35       0       0       0       0      63      71    2002 
TS      19551955     178     608     625     193    5221    2782       0       0       0      19      35      41    9702 
TS      19561956      83      89      71       0       0       0       0       0       0       0       0    1301    1544 
TS      19571957       0      10    1023   37797    1107    1745    2126     754       0    3763     892    1118   50336 
TS      19581958     918     825    1097    1116    1303    1694    1306     807    2891    1310    1146    1016   15429 
TS      19591959     998     737    1293     942    1297    1593    1045    2130       0    3094    1139     992   15260 
TS      19601960     968     966    1084    1163    1484     954    1088       0       0    5904    1062     776   15450 
TS      19611961     908     929    1225    1353    1467    1262    1552    1867    1512    1353    1013     981   15423 
TS      19621962     969    1081    1226    1011    1498    1555    1512     290     805    1060     621     726   12353 
TS      19631963     642     641     723     609     502     237       0       0       0       0     476     354    4183 
TS      19641964     620    1483    2514    1941    1414     856       0       0    2149     891    3198    1806   16874 
TS      19651965    3896   13491    1158    1145    1002    1853    2211    1039    2601    1307     976     815   31491 
TS      19661966     896     784    1183     868    1161    1798       0    1049    2689    1418    1060    1011   13916 
TS      19671967     811     656     496     856    2777     503     189       0     506     886    1222    1179   10081 
TS      19681968    9160     971    1122    1074    1080    1597    1897     595    1365     291     386    1062   20601 
TS      19691969     695    1448    3962    1063    1328    1922     644    3350    1626     936    1015    1256   19244 
TS      19701970     931     762    1119    1230    1077    2058       0       0     310     256     197     181    8121 
TS      19711971     181     177     176     106      96       0    3326     346       0    2039    1404    2821   10671 
TS      19721972    1543    1015     648     258    1146    1797       0       0      63     855    1803     954   10082 
TS      19731973    2334    5583    9104    5582    1501    1522    1858    1013     938    2359    1235    1192   34221 
TS      19741974     826    1173    1185    1182    1475       0       0    5403    1518    1390    1054     984   16190 
TS      19751975    1036    1069    1220    1074     914    1695    1936    1789    1012     598     522     500   13365 
TS      19761976     387     325     421    5562    1181    1760    1661    2032    1187    1066    1315     918   17813 
TS      19771977     890    1010    1157    1091    1400    1866       0       0       0      65     247     119    7846 
TS      19781978     158     432     368     324       0     184       0       0       0       0     189     126    1780 
TS      19791979    2278    9038   13653    1818    1118    1854    1685    1256     356     145     202     279   33681 
TS      19801980     226     461      82    1538    7865    2049       0       0       0      43     193     668   13125 
TS      19811981     609     981    2553    4144    4744    1689    2057       0    3583    1022    1187    1154   23723 
TS      19821982    1057     983    1062     781     929    1316    1469       0       0       0       0     183    7781 
TS      19831983    1156    7122     693    1369     861    1648       0     790       0      42       0       0   13680 
TS      19841984     405     232     351     239       0       0       0       0       0    5510     962    4337   12035 
TS      19851985    7437    4779    1037     892    1109    1390     338       0       0    2737    2574    2259   24552 
TS      19861986    1058     678    1303    1295     883    1572       0       0     469    4114    2451     511   14334 
TS      19871987    1047     685    1114    1389     652    1297    1999    1062     582      75     316    1015   11233 
TS      19881988     993     620     650     477       0    2596       0       0       0       0       0      72    5408 
TS      19891989     325     592    2656    1634   13451    1830     288       0       0       0       0       0   20777 
TS      19901990     149     159     536     595    2043     209       0       0       0       0     191      83    3964 
TS      19911991    4096    3992    2774    4298    8264    1800    2097     142    2832    1237    1378     300   33211 
TS      19921992     668     792     964    1256     719    1484    1956    1041     383      96     188    1083   10631 
TS      19931993    1344    3301     769    1039     935    1381    2337       0       0       6     132     294   11537 
TS      19941994     334     727    1176     889    2417     924       0       0       0    2352    1068    3574   13459 
TS      19951995    4076    2140    3805     821     893    1849     737       0     226       0      35      58   14641 
TS      19961996      59     183      72     302       0       0       0     539    3366    3139    1217    7003   15881 
TS      19971997    6852    1184    1113     258    1048    1446    2193     863       0       0     322    5106   20386 
**
**------Granger
WR516331       0        19680212       1     1.0  5163DP                C5163_TS   C5163 5163001 
TS      19401940    1331    1090    2020    1824    2560    1971    4463    3824      72    1584    6364    1434   28535 
TS      19411941    1871    1576    1617    1825    2474    2331    3712    2890    3150    3610    2099    1444   28600 
TS      19421942    1943    2132    2330     516    1974    3510    3130       0    7300    1921    1928    1324   28007 
TS      19431943    1641    2304    1866    2833    2070    2112       0       0       0    1880    1616    1311   17633 
TS      19441944   11512    3764    1631    2698    1313    4488    4691       0    8123    2637     893     797   42548 
TS      19451945    1271    1322    1402    1510    3422    3307    4322    3475       0    4527    3595    1368   29519 
TS      19461946     723    1348    1528    1862    1428    3753    2702       0    9038    2633     533    1631   27181 
TS      19471947    1109    2276    1620    1981    2121    4300       0    2366       0     768    1955    1995   20489 
TS      19481948    1861    1409    2021   13408    2722    2141    2088       0       0       0       0    1489   27140 
TS      19491949    1507    1839       0   17407    5122    3224    2721       0       0    1627    1499    1841   36787 
TS      19501950    1663    3881    2363    3997    6746    3407    1717    1172    1987    1473    1471    1412   31288 
TS      19511951       0    1428    1636    1799       0    1675       0       0       0       0       0    1352    7889 
TS      19521952       0    1701    2232   11749   18767    4129       0       0       0       0    1316   13273   53168 
TS      19531953    4933    4676    4820    5877    2203       0       0       0     376   18518    2036     929   44368 
TS      19541954    1538    2344       0       0    1810    1274       0       0       0       0    1089    1237    9292 
TS      19551955    1379    2347    2383    1401   12557    7320       0       0       0    1168    1235    1173   30963 
TS      19561956    1174    1205    1164       0       0       0       0       0       0       0       0    3944    7486 
TS      19571957       0       0    3261   45413    1740    3428    5098    2541       0    4315     683    1738   68217 
TS      19581958    1325    1229    2173    1940    2586    3392    3713    2658    3147    1463    1657    1359   26643 
TS      19591959    1599     650    2866    1283    2276    3073    3136    3563       0    4370    1672    1238   25724 
TS      19601960    1432    1539    2140    2178    3142    3130    3231       0       0    7414    1159     275   25640 
TS      19611961    1049    1427    2451    2964    3173    1615    2643    4248    1803    2128    1013    1103   25617 
TS      19621962    1249    2105    2664    1807    3333    2641    4166    1515    2938    3460    2528    2377   30782 
TS      19631963    1619    1553    2597    2315    2170    1630       0       0       0       0    2209    1861   15954 
TS      19641964    2353    4272    6539    5239    4180    3083       0       0    5896    3087    8198    3607   46456 
TS      19651965     864     705    2206    2337     879    3902    5139    3958    3222    1819     871     522   26422 
TS      19661966    1086     846    2467    1554    2140    3916       0    5113    5877    2606    2439    1431   29475 
TS      19671967    2012    1913    2460    2586    2138    2412    1103       0    9143    4195    1401    1121   30482 
TS      19681968     449    1692    2025    1895    1215    2172    3962    4522    1979    2716     730    1408   24764 
TS      19691969    1740    1012    1521    1553    2418    4252    4381    4473    2932    1514    1604     687   28086 
TS      19701970    1289     889    1852    2284    1781    4516       0       0    7683    4393    2965    1993   29645 
TS      19711971    2221    2051    2740    2385    2799       0    1799    3754       0    2079    9193    1428   30449 
TS      19721972    1210    2192    3022    2881    1987    3721       0       0    1685    9970    1298    1458   29424 
TS      19731973     507    1226    1616    1657    3155    2359    3914    3546    2609     279    2008    1888   24763 
TS      19741974     654    2442    2475    2872    2417       0       0   10448    1337     914    1070    1264   25893 
TS      19751975    1682    1631    2396    1762     683    3070    3905    3521    2703    2387    2337    1253   27330 
TS      19761976    1993    2328    1895     436    2000    3237    2733    4435    1971     809    1355     786   23978 
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TS      19771977    1175    1858    2186     967    2797    3999       0       0       0    2130    2528    2196   19835 
TS      19781978    2213    4384    3453    3674       0    2386       0       0       0       0    2776    3128   22013 
TS      19791979   11658    8229    1517    2020    1189    4091    2895    3733    2846    2896    1885     802   43759 
TS      19801980    1071    1665    1882    2461    1509    4418       0       0       0    1988    2505    3209   20708 
TS      19811981    2878    4102    5480    1735    1132      57    3834       0    6483     783    1966    1993   30445 
TS      19821982    1830    1876    1766    1584    1425    1956    4368       0       0    1232    2264    2819   21119 
TS      19831983    3667    4457     865    3309     819    2381       0    3761       0    1316    2678    2123   25376 
TS      19841984    3091    2162    3068    1506       0       0       0       0       0   22949    1502    -110   34168 
TS      19851985    1767    1821    1842    2563    2501    2866     903       0       0    9212    4394    1419   29288 
TS      19861986    1725    2065    3052    2936     907    2872       0       0    4118    6633    1506     332   26146 
TS      19871987    1813    1235    2411    3297     536    2050    3769    5016    3234    2972     662    1177   28172 
TS      19881988    1967    2040    2200    2940       0    5754       0       0       0       0       0    1432   16334 
TS      19891989    2407    2113    3892    3020   14408    2357    2121     899    1165    1547    1491    1240   36659 
TS      19901990    1888    2278    7716    3902    2350    2356    1046       0    1164    1125    1694    1336   26855 
TS      19911991   10093    1383    2541    2476    1767    2549    3781    2556    2769    2400    1860   -2166   32008 
TS      19921992     943     970    1787    2406    1347    2721    4073    3924    3354    3081    1331     630   26567 
TS      19931993     899    1708    1840    2204     935    1653    5327       0       0    1738    2737    3092   22134 
TS      19941994    3057    2636    2934    1831    2829    2095       0       0       0   11254    2897      75   29608 
TS      19951995    1550    1738    1526    2310    1298    3208    3560    2704    1822    1651    1931    2384   25681 
TS      19961996    2053    2588    1371    1894       0       0       0    1518   20870    2389     866    1216   34764 
TS      19971997    1616     658    2086    2366    1611    2621    4669    4701       0    4793    2326     544   27990 
**
**------Somerville
WR516431       0        19631216       1     1.0  5164DP                C5164_TS   C5164 5164001 
TS      19401940     108    3838      98    2140   11279    4812   15267     147     370     903   18803    1137   58902 
TS      19411941    3036    2074    2300    2159    5685    6329   12210    1323     292    1208    8654    1486   46755 
TS      19421942     928     928     851   19656    2466    1999    3326       0    3205     515    2911    3225   40009 
TS      19431943    9912    1207    8698    1690    6762    3875     176      75     784     797     127     811   34914 
TS      19441944   40703   17755    1705    3217    3162    4143     691       0   10627     104   28645    -448  110303 
TS      19451945    2828    2137    1872    4131    5969    8668    1945   16928    7406    2211    1667    3726   59487 
TS      19461946      22    1787    2061    3941    1549    6781     522       0    3322    4266   23070    2071   49392 
TS      19471947     296    2637    4426    4929    4315    1728    1994   28175     538      98      78    1761   50974 
TS      19481948     400    6859    1139     378    5589     327     876       0      87      94      78     101   15927 
TS      19491949    1126   26507   16872   28946    8265    5120     317       0       0   31137     677    4840  123806 
TS      19501950    2181    1610    2839    4087    5693    8148    2172      72   12592     146      78     101   39718 
TS      19511951       0     244    4599    2691     675    1704       0       0     180       0       0     101   10193 
TS      19521952       0     926     535    5480   17468    1985       0       0       0       0    3034   18216   47644 
TS      19531953   16120    4308    1894    6315   69449     232    6117     633    3877   18550    7391   11119  146003 
TS      19541954    2393    1268       0    1000    6683     614       0       0       0     250     206     279   12692 
TS      19551955     334   17183     328    3955     366    4666     428       0     520     613     299     183   28875 
TS      19561956     372   12938    3385    3745    2120       0       0       0       0       0       0     717   23276 
TS      19571957       0     359   13643  133269   23722    8786     794     527   15408   12479     -14    2169  211142 
TS      19581958    1484    3202    4701    4551    7448     971   13258     365   19096    1571    2230    1268   60144 
TS      19591959    3077     243    4633    3479    4634    1586     370     152     212    3007   13465   19171   54029 
TS      19601960    1654    1963    4817    3838    8856    5814    4429    1764     624   17742     790    -621   51668 
TS      19611961    1780    1202    4751    4377    7901    8788    9151    1092   13459    2552    1955    1335   58344 
TS      19621962    1692    4589    5082    3939    7048    8918    9558     583   12079   14254    1859     884   70486 
TS      19631963    2459    3250    3957    8840    1694     673     728       0       0       0     421    1476   23497 
TS      19641964    1063    3694   13467    2989    2983    2466       0       0    2139    4321    1996    3562   38681 
TS      19651965    4955   72693    4563    3704    5949   10966     841    1117     268    1752   28637   -1412  134033 
TS      19661966    1273    2133    6461    3762    6135    1162    1010     795    8941    2049     984     586   35293 
TS      19671967    1779    1123    1121    3354    6778    3611     496       0    3737    1147    3501     287   26934 
TS      19681968   75094    3187    4180    3361    2376    -360   10562    5146    8780    3037     -94    1060  116328 
TS      19691969    3239    2483    3486     125    6209    2102      66      60     868      89    2026   12485   33238 
TS      19701970    8138   26009    2979    5075    5415   12743     467       0      78    1392      65     301   62662 
TS      19711971     587    1227    1133    1227      79      66      71     613      81     900      74   14727   20782 
TS      19721972      62    2040    1412    1344   21749   13222       0     896      76     836      69      93   41798 
TS      19731973   35464   28672   39224    7354    7850    4880    3730      60    1954   14195    3234    1836  148452 
TS      19741974    -417    5874    4723    3396    7672   14009       0    5066   15808     946     -35    2329   59369 
TS      19751975    2450    3710    5527    4000    2748    8785   10851    6258    3387     777     667    2789   51948 
TS      19761976    3181    3240    8405   10004    6061    7755    5972     236    2671   14459    4247    1155   67386 
TS      19771977    1857    3682    5141    3267    5485    4583      60     206     898      76     692    1432   27378 
TS      19781978    6380   13996    8853    3563    9169   19871    3135    1956    5714      83   10019    5953   88692 
TS      19791979   21155    2986    4049    4281    5019   10992   10357      57      59     303      51    3534   62842 
TS      19801980   17037    2842    2205    6545    4097    3616    1190       0      84      84      71      95   37866 
TS      19811981    1531     835    2347    1874    7561   53211   12320      61     318   15063    1926     494   97539 
TS      19821982    1102    2019    2944    8822    4918    7150      67      58       0     821      65    5762   33727 
TS      19831983   18689   14532    2538    3173    6488   10490    1098    5554    2976     427      66      87   66116 
TS      19841984    3131    2057    6221    6294    3520    1315       0       0       0   37675   20545    6065   86823 
TS      19851985    2308    1857    2939    5288    6442    4759    2129       0     513   16425   21575    2347   66583 
TS      19861986    3018    3147     716    1861   12517    4462   13390    2171    4142    7017    3822    -383   55881 
TS      19871987    2502    1017    5533    4081    8401    7372   13572    6728     769      94     442    2237   52747 
TS      19881988    1520    1384    3698    2654    2438    5444    1101      42       0       0       0      95   18375 
TS      19891989   10085    1726   13224    3710   15931    7959     645     476      75      87      75      91   54083 
TS      19901990     958    2672    1029   21940   10246      60     402     160      76      94      69      98   37802 
TS      19911991  100559    3628    4281    3069    4769    7058    1323     274    1029    2049    2312   26599  156948 
TS      19921992     407    1468    4539    5072    2363    7768    7337    3292    3073    2199    7504   12801   57823 
TS      19931993      55    2976    4311    4844    3702    4859    6221    3761    2803    6963    3355    2855   46704 
TS      19941994    1941    5531    6024    2366    7900    2708    2762    5189     991   25381    3132   -1578   62346 
TS      19951995    3329    3985    3628    5083    3610   11268    3274    6325    3890    1417    5133    2281   53224 
TS      19961996    1232    1587    1542    1992       0       0       0    2422    5499    2496    1855    1319   19944 
TS      19971997    1740   20623   12924    8889    5797    6760    8595    8059    7487    2680    3083    4586   91224 
**
**------Limestone
WR516531       0        19740506       1     1.0  5165DP                C5165_TS   C5165 5165001 
TS      19401940     224     911     239    4927   19924    5359   11400     217     220     208   32165    2291   78083 
TS      19411941    5511    4578    5786    5234    7171    7967    8939    1282     538     283     515     858   48661 
TS      19421942     443     741     557   40326   20113    9682     343       0   12009     875    7255   18132  110475 
TS      19431943    6770     733    5530    5308    4421    6900     322     135     126    1860     484     551   33140 
TS      19441944   39068   31140    5444    3866    8533   12018     302      90     536     153    9745   38830  149723 
TS      19451945    5107    3210    3641    5981    8074    8905    7482   11682   12206    4865    3046    8399   82600 
TS      19461946    2150    4246    4419    6523    4759   11558     865       0    1510     443   42019    5020   83512 
TS      19471947    3451    3498    8594    6309    6233   11959     456     643     294       2     245    1617   43299 
TS      19481948    3332   17978    8943    8641   21557     524    1305     169     178       1       0     504   63130 
TS      19491949   15262    4542   29796    8956    1436    6190     965       4       0   29777     521    1145   98594 
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TS      19501950   20547   47234    1855   12742    5273    6605    1043     233     202     185     314     244   96476 
TS      19511951       8     424     835     676       0    1591       0       0    1971       0       0     378    5883 
TS      19521952       0    3773    4844   12239   30083     663       0       0       3       0    1806   11531   64942 
TS      19531953   16319    1523   51253    2916  124193     439     435     345     397    1807    3050   54705  257382 
TS      19541954    5860     814       0       0   18271     273       0       0       0       0     632     888   26738 
TS      19551955    1016    7004    4801   16745    6515    3025     454       0     166     263     126     187   40301 
TS      19561956     390    3734     321       0   14045       0       0       0       0       0       0     185   18675 
TS      19571957       0       0   15677   95256  111328    9804     251     174     228   36763     878    2840  273197 
TS      19581958    4928    4418    3589    4599   12786    7454     495      48   30578    6825     600    1367   77687 
TS      19591959     952   14736    3353   10368    6440    9853    4557     832    1009    8070   16949    8959   86077 
TS      19601960    3764    4221    7052    4614   11897    7518    1025     496     306    7171   16012   17570   81647 
TS      19611961    4459    5302    6548    3606    1221   22478   10568     660   13524    1369    3582   11733   85051 
TS      19621962    2618    5564    3422    5963   12334    8280    1057     171     238     576     880     742   41845 
TS      19631963     397    1150     908     755     930     229     121       0       0       0     133     247    4871 
TS      19641964    1415    1063    2896    2176     633     154       0       0    1685     171    1259     256   11709 
TS      19651965   18319   27611   23178   62013   96500   12347     467     120     319     189    1704    2083  244848 
TS      19661966    1488   11984    6230   40499    8438     659     121   19895   23238     992     387     775  114707 
TS      19671967     622     444     952    5457    6273    3663     191       2    2171    1110   13706   23174   57764 
TS      19681968   49877    5180    7149    6265    6424    7783    7645     236     526     256    2690   14126  108157 
TS      19691969    6926   20730    5638    7532    6636     473     178     986     119    1072    3830   43479   97598 
TS      19701970   12260    3665    6139    5865    1241     421     121       4    2226   11075     532     420   43969 
TS      19711971     425    4573     807     516    1047     154       0     813     547    1692   10517   62009   83100 
TS      19721972   26996    6883     691     372     194     969       0     350     119    4707    7543   11357   60180 
TS      19731973   53809   12234   29347    5213    9331    8453    3673     310    2328   24720    5902    4904  160223 
TS      19741974    2660    7811    8570    9105    9072     502       0    1463   37860    3830    3932    3666   88470 
TS      19751975    5057    5480    6271    5174    5986   10731    8273     759     656    3345    1012    1098   53843 
TS      19761976     760    1273    8231   47141    7463   11385    9897     448    1964   20651    4283    4229  117725 
TS      19771977    3886    7473    6831    6351    9616    4194     276     120    1018     175     379     546   40866 
TS      19781978    2104   11263   20213    1448    1447     597       0       0    1450       0    8077    2612   49210 
TS      19791979   21499   23073   66090    7308    2507   14114    6389    4862    4560    1150      49   17693  169295 
TS      19801980    8827    6296    6281    8413    6756    1264     544       3     348      41     454     441   39666 
TS      19811981    1169    3496    3205    3452    9831   84322    7334      11     126   26838    1743     477  142003 
TS      19821982    2152    2835   16178    9424    6920       0     147      98       0      68    2920   34285   75026 
TS      19831983    5087   24172    6321    2921   13691    2666    1209   11281     123     700    1009     474   69655 
TS      19841984    2213    5050   20068    2006     183    2042       0       0       0   58920   15662   22443  128588 
TS      19851985    4593    4285    6213    2756    4201      87     125       0     307    8412   54491    4459   89930 
TS      19861986    2363   10480    3737   12496    6413    8159     501     125     115    4962   25330    9898   84580 
TS      19871987    5416    3630    8688    2850    7727   14779    1071      95     476     455    1993   25254   72432 
TS      19881988    4077   12445   16731    2650    2899    1282     322     719       0       0       0    2397   43522 
TS      19891989     857    4163    3578    2819   89507    8303    4489     228     233     830     351     212  115571 
TS      19901990    4288   11090   39956    6356    9555    4349     586     949    3788    3259   13388    6422  103987 
TS      19911991   26485    5424    8080    6226    7576    7505    1585    3229    4229    5742    7028   30589  113698 
TS      19921992    4590    5574    7064    4250    9917   10386       0     156       0      23    1206   22438   65602 
TS      19931993   17112   13061    7019    6936    7701    8488    1634     855     577    9565     491    1683   75120 
TS      19941994    1282   50230    6865    5009   10366   11859     477    2230       0    6861    5726   31762  132667 
TS      19951995    6605    5022    5832    6849    8073    2111    2216   30115    5022      28      99    1202   73175 
TS      19961996    1072    1629    1334    1243       0       0       0       0      33       0     715    3351    9377 
TS      19971997    6298  104971    6731    6094    8438    9283     953    1542       0     131     915   27574  172930 
**
**------Allens Creek 
** Dummy WS Card added to locate Allens Creek at COntrol point 292531 
WR292531       0        19990901       1     1.0  2925DP                C2925_TS   C2925 2925001 
TS      19401940       0      82       0     656       0       0    4981       0       0       0       0   14479   20198 
TS      19411941    9638    7462    8885   10070   12450   11586       0       0    9059    6045   10459    2465   88120 
TS      19421942    1714    1454    1564       0   12893   11285   11400       0    1649    1278    2291       0   45528 
TS      19431943    4540     947    1782    2074       0    3107    5644    3389       0     597    1059    2792   25931 
TS      19441944    5183    3026    7963    7166    2496    8948    1138       0       0       0       0    3230   39149 
TS      19451945    1496    5053       0       0    3206       0    2534   10953    5858      38     978    6081   36195 
TS      19461946       0    2939    8253    4916    4494    8804    7083       0    1222    1787    5349    1210   46057 
TS      19471947    1703    2844       0     472     737    2768    1058      70    3959       0    1904    5809   21322 
TS      19481948    1120    1055    9402     899     499     327    1984       0       0       0       0       0   15287 
TS      19491949       0       0    1765       0    6432       0    4298       0       0       0    3336    4139   19970 
TS      19501950    5556       0    3805       0    3309   10077       0       0       0    1739       0       0   24487 
TS      19511951       0       0       0     884       0       0       0       0       0       0       0       0     884 
TS      19521952       0       0    1119    6782     901    3973       0       0       0       0       0    2245   15019 
TS      19531953    1688     102     378       0    4683    2597       0       0    3881       0    5838    4345   23513 
TS      19541954    3443       0       0       0       0    2205       0       0       0       0       0       0    5648 
TS      19551955       0    1913       0       0       0    2097       0       0       0     900       0       0    4910 
TS      19561956       0       0       0       0       0       0       0       0       0       0       0       0       0 
TS      19571957       0       0    5246       0   17382   16272   16716    5048    1642   13743    7507    6899   90455 
TS      19581958    6379       0   10239       0       0    5122    3975       0     482    6491    1681     945   35314 
TS      19591959       0    2225    4734    7542   10422    3967    2346    2553       0       0    8251    3352   45392 
TS      19601960    5228    5983    4869     880    9779    8922    8491    2380       0       0    8192    5480   60203 
TS      19611961    8321    8853    8129    6587    3264    6383   12917    7993    7580    6129    7199    5051   88405 
TS      19621962    2515    3668    2236     359    3284     472    3416     614       0    4019       0     911   21494 
TS      19631963    6121       0    2411       0       0       0       0       0       0       0       0    1082    9614 
TS      19641964       0    2674    2247       0    2744       0       0       0       0    1881    1575    1934   13054 
TS      19651965       0       0    4750     444    5719   15498    3838    4138    2290    1952    5836    1121   45586 
TS      19661966    1133    1065    2682       0   13930    5576    2685    3012       0    4515       0       0   34597 
TS      19671967       0       0       0     290     249    2068       0       0    1652       0     468       0    4727 
TS      19681968    4794    6320       0       0   10207    8896    3643    2581    1830    3138       0    4673   46081 
TS      19691969    2043    5158    3330    5922   10649    3910    2026       0    1529     441     239       0   35246 
TS      19701970      49       0    7713    4654    1999    4775    1579       0     156    7476    2423       0   30824 
TS      19711971       0       0       0       0     122       0       0    1467    2879       0    4030    4841   13340 
TS      19721972    6097    5834    3983       0   11437    3342       0       0    1122       0    4801    1650   38265 
TS      19731973       0    4911     978    8573   12927    7492    7642    3912    2489    7019   10003    7841   73789 
TS      19741974    5036    9532    3910    1294    5109       0       0       0    5702    9628    7245    7793   55249 
TS      19751975    5011    8747    7573    5619    1233   10426    9138    4815    2368    1075     945    2187   59137 
TS      19761976    1595    2230    1313       0    4924    5281    4091    3484    1915       0    4165    4361   33358 
TS      19771977    7141    6069    2383       0    8166    9715    4251       0    2276       0     195     801   40996 
TS      19781978    5179    7076    2720       0       0    2811       0       0    3699       0    1987    4324   27796 
TS      19791979    5730    6754    4938    9523    5584   15268       0    8133    8501    2507    1270    2336   70543 
TS      19801980    6111    6970       0    5616    6263    7075       0       0       0    1613       0       0   33647 
TS      19811981       0     588    1055     456    2209    7488   13986    4061    5760       0    9030    2773   47405 
TS      19821982     610    1108       0    1931    1641    6942   10812    2238       0       0    6205    4168   35654 
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TS      19831983    3099    6406    6912    6353    3552    7169    2735    3982    4298       0       0    2780   47287 
TS      19841984       0    1786    2152       0    1425     677       0       0       0       0    8753     193   14985 
TS      19851985    3944     342    7747    5057    1876    3816    2388       0       0     314    6264    9050   40798 
TS      19861986    5299    1717    4594    2225    5066    9151    4666    3218    1810    3892    3980    5348   50965 
TS      19871987    7966    2807   11494   11354    6000   12701   13756    6494    2166    1955    2695    2852   82239 
TS      19881988    5212    1993    1018    2002     247    3066       0       0       0       0       0       0   13538 
TS      19891989     302    4007       0    5357    1618   10496    9068    5632    1032       0       0       0   37510 
TS      19901990    1469    2307     847       0       0    1151    1733       0     902       0     903       0    9310 
TS      19911991    5433    7162    3476    7840    8785    7217    3659    1724    1912     843     644   -3815   44879 
TS      19921992    8460       0   10679   10055       0    2114    4410    6824    3123     722    1665    3304   51356 
TS      19931993    5427    5293    2080    7904    9639    9941    8304     890     731    1622    2216    1940   55985 
TS      19941994    1809    2651    3855     520    4918    5943    2735       0    2138   13751    5905    4658   48881 
TS      19951995    8925    5647    7260    6073    6046    9550    2865    3874    1620    2275    2286    3306   59725 
TS      19961996    3528    2248       0       0       0       0       0       0    5242    4721    1875       0   17614 
TS      19971997    2438       0    8536    5594    3154    2724    6967    3317    3097    6870    1578    6439   50713 
WSALLENS       0 
**
**------Allens Creek from the Brazos. (This diversion allows to refiil A Creek with Brazos River water. 
** Diversion subject to IF requirement, and annual limit of 202,000 af/y. 
WR292504       0    MUN419990901   1   1                                 C2925_2   C2925 2925001 
WSALLENS  145533 
SO        130680  202000 
**
** ------------- BEGIN OF SYSTEM OPERATION --------- 
** Return flow from d/s reservoirs. This helps to meet IFs and increase the diversion at Glen Rose 
WR5157DP 999999.        21111111          1.0000  515731            C5157_DPRETQ  SYSTEM 
WR5158DP 999999.        21111111          1.0000  515831            C5158_DPRETQ  SYSTEM 
WR5159DP 999999.        21111111          1.0000  515931            C5159_DPRETQ  SYSTEM 
WR5160DP 999999.        21111111          1.0000  516031            C5160_DPRETQ  SYSTEM 
WR5161DP 999999.        21111111          1.0000  516131            C5161_DPRETQ  SYSTEM 
WR5162DP 999999.        21111111          1.0000  516231            C5162_DPRETQ  SYSTEM 
WR5163DP 999999.        21111111          1.0000  516331            C5163_DPRETQ  SYSTEM 
WR5164DP 999999.        21111111          1.0000  516431            C5164_DPRETQ  SYSTEM 
WR5165DP 999999.        21111111          1.0000  516531            C5165_DPRETQ  SYSTEM 
WR2925DP 999999.        21111111          1.0000  292531           ALLENS_DPRETQ  SYSTEM 
** Refill U/S reservoirs with BRA water. 
WR515531      0.        22222222                                     C5155_RF1_2  SYSTEM 
WSPOSDOM 724739.                               0 
SO                        5155DP 
WR515631      0.        22222222                                     C5156_RF1_2  SYSTEM 
WSGRNBRY 155000.                               0 
SO                        5156DP 
**
**  Lyons Method at Glen Rose. 
**
IFBRGR30 148800.  IFBRGR22222222   1   2                 IF_BRGR 
**
**
** Refill U/S reservoirs with Q unap 
WR515531      0.        22222222                                     C5155_RF1_2  SYSTEM 
WSPOSDOM 724739.                               0 
WR515631      0.        22222222                                     C5156_RF1_2  SYSTEM 
WSGRNBRY 155000.
**-------------
** System Diversion at Glen Rose. 
WRBRGR30 356000.    MUN133333333   2                                 SYSTEM_BRGR  SYSTEM 
WSPOSDOM 724739.                               0 
OR       217422.       1 
WSGRNBRY 155000.                               0 
OR        46500.       1 
** Interruptible diversion at Glen Rose.
WRBRGR30 157000.    MUN188888888   2                            SYSTEM_BRGR_7575  SYSTEM 
WSPOSDOM 724739.                        0326133. 
OR515531 525436.       1 
WSGRNBRY 155000.                        0069750. 
OR515631 112375.       1 
**-------------
** Refill u/s reservoir with BRA water after system diversion at Glen Rose 
WR515531      0.        44444444                                     C5155_RF2_4  SYSTEM 
WSPOSDOM 724739.                               0 
SO                        5155DP 
WR515631      0.        44444444                                     C5156_RF2_4  SYSTEM 
WSGRNBRY 155000.                               0 
SO                        5156DP 
**-------------
** We're done with u/s reservoirs. Then, return all dummy water. 
WR5155DP 999999.        55555555          1.0000  515531            C5155_DPRETQ  SYSTEM 
WR5156DP 999999.        55555555          1.0000  515631            C5156_DPRETQ  SYSTEM 
**
**  Lyons Method at Richmond. 
**
IFBRRI701539598.  IFBRRI66666666   1   2                 IF_BRRI
**
** ------------ 
** Refill d/s reservoirs with QUNAP 
WR515731      0.        66666666                                     C5157_RF1_6  SYSTEM 
WSWHITNY 437024.                         387024. 
WR515831      0.        66666666                                     C5158_RF1_6  SYSTEM 
WSAQUILA  52400.                               0 
WR515931      0.        66666666                                     C5159_RF1_6  SYSTEM 
WSPRCTOR  59400.                               0 
WR516031      0.        66666666                                     C5160_RF1_6  SYSTEM 
WSBELTON 457600.                            1200 
WR516131      0.        66666666                                     C5161_RF1_6  SYSTEM 
WSSTLHSE 235700.                               0 
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WR516231      0.        66666666                                     C5162_RF1_6  SYSTEM 
WSGRGTWN  37100.                               0 
WR516331      0.        66666666                                     C5163_RF1_6  SYSTEM 
WSGRNGER  65500.                               0 
WR516431      0.        66666666                                     C5164_RF1_6  SYSTEM 
WSSMRVLE 160110.                               0 
WR516531      0.        66666666                                     C5165_RF1_6  SYSTEM 
WSLMSTNE 225400.                               0 
WR292531      0.        66666666                                    ALLENS_RF1_6  SYSTEM 
WSALLENS 145533.                               0 
** System diversion at the Gulf. (Pick up remaining yield with d/s reservoirs) 
WRBRGM73 464000.    MUN477777777   2                                 SYSTEM_BRGM  SYSTEM 
WSGRNGER  65500.                               0 
OR516331  19650.       1 
WSGRGTWN  37100.                               0 
OR516231  11130.       1 
WSSTLHSE 235700.                               0 
OR516131  70710.       1 
WSBELTON 457600.                            1200 
OR516031 137280.       1 
WSAQUILA  52400.                               0 
OR515831  15720.       1 
WSPRCTOR  59400.                               0 
OR515931  17820.       1 
WSWHITNY 437024.                         387024. 
OR515731 387024.       0 
WSALLENS 145533.                               0 
OR292531  43660.       1 
WSLMSTNE 217494.                               0 
OR516531  65248.       1 
WSSMRVLE 160110.                               0 
OR516431  48033.       1 
**
** Backup the Gulf diversion with upstream reservoirs. 
WRBRGM73            MUN477777777   2                              SYSTEM_BRGM_BK  SYSTEM 
WSPOSDOM 724739.                               0 
OR       217422.       1 
WSGRNBRY 155000.                               0 
OR        46500.       1 
SO                                BACKUP 
**--------------
** Final refill of all reservoirs. (Just to make sure we get all water) 
WR515531      0.        99999998                                     C5155_RF3_9  SYSTEM 
WSPOSDOM 724739.                               0 
WR515631      0.        99999998                                     C5156_RF3_9  SYSTEM 
WSGRNBRY 155000. 
WR515731      0.        99999998                                     C5157_RF2_9  SYSTEM 
WSWHITNY 642179.                         387024. 
WR515831      0.        99999998                                     C5158_RF2_9  SYSTEM 
WSAQUILA  52400.                               0 
WR515931      0.        99999998                                     C5159_RF2_9  SYSTEM 
WSPRCTOR  59400.                               0 
WR516031      0.        99999998                                     C5160_RF2_9  SYSTEM 
WSBELTON 457600.                            1200 
WR516131      0.        99999998                                     C5161_RF2_9  SYSTEM 
WSSTLHSE 235700.                               0 
WR516231      0.        99999998                                     C5162_RF2_9  SYSTEM 
WSGRGTWN  37100.                               0 
WR516331      0.        99999998                                     C5163_RF2_9  SYSTEM 
WSGRNGER  65500.                               0 
WR516431      0.        99999998                                     C5164_RF2_9  SYSTEM 
WSSMRVLE 160110.                               0 
WR516531      0.        99999998                                     C5165_RF2_9  SYSTEM 
WSLMSTNE 225400.                               0 
WR292531      0.        99999998                                    ALLENS_RF2_9  SYSTEM 
WSALLENS 145533. 
**
** End of System Operation Modeling 
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Table F-1

Brazos River at Waco
Monthly Regulated Flow Statistics

Values in Acre-Feet

Min

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 0 0 1,085 1,637 4,363 43 70 22 0 0 0 201

Base Run 2060 Return Flows 0 0 0 1,669 6,331 120 0 0 0 0 0 3

Firm Yield Glen Rose 0 36 1,173 3,620 6,330 119 0 0 0 0 0 3

Firm Yield at Highbank 8,720 12,485 30,627 29,159 50,279 43,383 54,936 35,097 37,507 18,151 14,542 5,080

Firm Yield at Gulf 0 3,920 1,853 6,364 6,330 119 2 0 84 0 0 922

10th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 1,926 2,848 4,047 8,879 10,294 8,433 1,537 681 1,477 1,076 1,195 907

Base Run 2060 Return Flows 2,279 2,228 2,241 9,248 10,054 8,066 1,976 728 2,000 115 1,043 1,213

Firm Yield Glen Rose 2,613 5,338 5,047 10,706 16,256 7,982 2,069 1,596 2,506 1,361 1,400 1,370

Firm Yield at Highbank 32,196 30,957 37,061 41,536 55,836 53,034 57,005 49,919 44,435 35,679 30,597 28,182

Firm Yield at Gulf 4,156 5,360 5,472 17,322 20,129 18,530 6,652 2,533 3,836 2,637 3,073 3,221

25th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 4,952 6,143 6,481 18,750 29,735 17,656 5,474 3,775 5,736 3,657 3,941 4,389

Base Run 2060 Return Flows 5,590 5,396 5,569 18,620 28,280 17,857 5,019 3,198 4,509 2,670 3,584 3,630

Firm Yield Glen Rose 6,001 9,408 9,121 22,569 31,594 25,837 5,377 4,614 5,915 4,656 5,005 5,107

Firm Yield at Highbank 35,133 34,853 39,077 51,842 71,569 66,812 60,313 52,673 47,338 39,399 34,660 34,009

Firm Yield at Gulf 7,623 12,664 12,741 32,315 58,661 48,410 18,183 10,104 12,504 8,200 5,951 6,149

Median

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 11,426 19,851 24,801 39,836 118,578 62,028 16,574 10,955 13,832 13,381 8,019 9,488

Base Run 2060 Return Flows 10,275 21,495 24,661 42,710 128,049 65,261 17,311 9,699 10,309 16,970 7,420 9,807

Firm Yield Glen Rose 12,807 19,254 24,710 41,569 124,205 63,771 19,107 10,786 10,916 10,942 7,319 10,034

Firm Yield at Highbank 41,891 42,973 50,586 66,590 128,033 104,421 71,164 58,473 53,165 44,594 38,303 38,108

Firm Yield at Gulf 35,549 40,272 60,875 64,915 150,142 129,204 71,820 49,740 61,833 61,290 19,260 36,185

75th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 55,100 78,842 120,781 140,370 378,892 280,383 46,315 19,543 28,863 68,688 40,646 65,148

Base Run 2060 Return Flows 57,584 92,161 122,184 141,833 385,469 286,331 47,095 17,979 27,164 71,826 34,820 56,413

Firm Yield Glen Rose 48,160 84,758 101,690 132,554 355,886 262,356 51,675 19,905 22,688 36,536 32,608 62,587

Firm Yield at Highbank 54,750 93,852 134,560 164,338 427,238 286,007 87,640 68,227 66,204 83,513 53,991 70,179

Firm Yield at Gulf 80,166 104,498 154,985 164,338 464,878 324,596 135,178 142,510 125,411 116,244 86,275 86,271

90th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 109,622 251,474 308,532 461,714 738,448 517,554 147,796 52,591 78,679 272,609 125,334 154,524

Base Run 2060 Return Flows 112,720 258,472 310,853 463,444 739,778 519,169 147,724 49,052 88,259 282,882 147,352 158,058

Firm Yield Glen Rose 104,923 203,164 278,819 434,584 685,543 497,946 126,060 61,596 73,084 154,390 110,030 159,040

Firm Yield at Highbank 120,674 230,785 331,736 467,977 737,388 541,314 182,039 93,226 119,633 276,231 155,343 159,816

Firm Yield at Gulf 121,461 225,083 334,333 465,993 767,603 551,379 185,655 175,429 141,695 328,103 167,043 173,615

Max

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 633,081 1,261,441 740,063 1,271,848 3,130,643 815,404 305,267 346,467 463,692 703,151 488,835 2,033,276

Base Run 2060 Return Flows 634,750 1,263,304 741,713 1,280,015 3,132,495 816,988 306,707 353,134 466,741 737,232 491,485 2,035,115

Firm Yield Glen Rose 622,836 1,253,107 731,111 1,229,752 2,767,767 805,831 295,146 258,812 412,617 648,840 411,388 2,024,172

Firm Yield at Highbank 651,458 1,280,862 761,902 1,246,187 2,841,444 849,198 345,019 372,904 471,888 683,100 512,163 2,053,662

Firm Yield at Gulf 651,458 1,280,862 761,902 1,231,558 2,683,759 849,198 345,019 410,396 527,645 765,973 512,163 2,053,662

Average

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 54,622 98,855 105,378 156,210 312,870 173,813 48,049 25,983 40,547 85,147 46,075 78,139

Base Run 2060 Return Flows 55,899 99,820 107,864 158,166 317,933 176,382 47,576 24,719 40,578 86,563 46,686 80,370

Firm Yield Glen Rose 50,666 94,348 99,484 146,350 291,982 164,408 44,643 23,955 35,268 62,144 38,989 77,031

Firm Yield at Highbank 75,111 118,025 130,393 177,252 332,313 206,581 96,400 72,027 77,032 104,341 69,616 100,220

Firm Yield at Gulf 68,482 113,233 127,168 174,532 336,856 210,183 90,809 79,380 80,294 113,903 59,545 95,890

Standard Deviation

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 114,879 220,354 173,836 265,972 504,917 220,499 74,480 53,528 86,627 165,296 86,246 270,698

Base Run 2060 Return Flows 116,868 221,172 174,397 268,375 506,071 222,354 75,189 54,097 87,125 169,566 88,560 272,112

Firm Yield Glen Rose 107,719 214,877 165,064 246,454 458,725 209,616 66,481 43,208 75,908 132,741 76,566 268,869

Firm Yield at Highbank 109,020 218,706 170,879 256,451 466,009 209,921 68,050 49,890 77,928 145,005 83,751 269,325

Firm Yield at Gulf 114,344 222,555 178,514 258,969 461,899 225,357 84,791 81,494 92,263 172,112 90,417 272,893
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Table F-1a

Brazos River at Waco

Low Flow Statistics

Brazos River at Waco - 10th Percentile Regulated Flows
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Figure F-1b

Brazos River at Waco

High Flow Statistics

Brazos River at Waco - Median Regulated Flows
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Table F-2

Little River at Cameron
Monthly Regulated Regulated Flow Statistics

Values in Acre-Feet

Min

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 1,211 1,101 509 580 0 425 0 6 0 0 558 1,026

Base Run 2060 Return Flows 6,738 4,192 1,230 6,933 1,230 3,273 4,788 1,335 8,291 1,230 2,483 1,230

Firm Yield Glen Rose 8,410 7,331 10,989 11,278 8,389 7,244 8,908 5,966 11,083 5,220 9,118 8,116

Firm Yield at Highbank 8,410 7,331 7,539 11,278 8,389 7,244 7,945 5,966 10,504 5,398 8,457 8,116

Firm Yield at Gulf 6,816 5,673 1,230 9,189 8,389 5,810 4,946 1,335 8,684 3,859 4,749 1,230

10th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 1,254 1,818 3,690 3,255 10,977 5,613 2,878 1,150 2,125 1,224 1,379 1,467

Base Run 2060 Return Flows 9,302 9,021 10,653 10,440 19,543 14,895 9,553 8,054 10,160 7,449 8,505 7,704

Firm Yield Glen Rose 10,660 15,547 22,742 25,628 43,387 26,224 16,351 9,453 14,502 9,276 13,129 12,353

Firm Yield at Highbank 10,843 16,044 21,761 25,628 43,387 27,160 15,591 10,005 14,502 9,276 12,237 12,353

Firm Yield at Gulf 9,984 12,976 11,802 15,879 27,553 19,566 10,364 8,109 12,204 7,621 10,900 10,855

25th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 3,955 8,218 8,820 9,364 20,772 19,526 7,615 2,743 5,447 1,230 3,486 3,910

Base Run 2060 Return Flows 11,909 15,226 16,113 17,114 32,952 26,770 13,045 9,578 11,952 9,008 11,432 11,482

Firm Yield Glen Rose 16,348 25,070 29,637 37,960 63,767 45,762 19,670 15,642 28,125 15,282 17,850 18,334

Firm Yield at Highbank 16,974 26,111 29,146 37,563 63,320 48,611 18,935 15,642 26,090 20,052 18,541 18,334

Firm Yield at Gulf 18,156 21,832 18,096 34,524 50,713 42,019 18,461 13,154 21,237 14,473 22,508 17,184

Median

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 18,284 26,491 26,165 53,069 114,164 51,251 14,490 9,874 11,913 8,576 11,699 20,890

Base Run 2060 Return Flows 27,401 34,683 34,147 61,954 123,729 61,220 19,918 14,848 17,303 18,216 21,579 29,983

Firm Yield Glen Rose 33,021 43,546 51,690 81,048 159,833 88,712 31,398 34,591 44,480 42,116 33,506 38,512

Firm Yield at Highbank 34,503 42,215 49,699 80,182 159,833 88,712 31,398 32,958 42,117 41,211 32,017 37,839

Firm Yield at Gulf 56,510 47,807 50,932 79,110 146,585 90,670 31,254 31,109 34,193 51,638 51,906 48,391

75th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 74,397 150,061 148,088 162,109 248,233 171,423 29,643 19,169 23,729 37,501 46,185 93,940

Base Run 2060 Return Flows 82,604 162,557 156,953 171,094 258,496 181,721 37,227 23,197 31,375 47,471 54,516 109,252

Firm Yield Glen Rose 97,405 197,430 167,686 185,611 288,663 198,748 65,990 62,585 60,200 79,791 68,752 130,653

Firm Yield at Highbank 97,405 200,458 169,352 188,903 288,663 200,474 63,916 59,244 57,756 82,079 68,515 122,845

Firm Yield at Gulf 100,331 167,604 165,122 185,611 288,663 191,703 70,649 61,450 58,736 108,289 83,629 109,647

90th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 233,714 313,086 298,420 347,288 520,682 342,055 131,554 27,539 55,083 139,602 117,469 151,619

Base Run 2060 Return Flows 248,071 334,851 307,818 356,366 530,776 359,588 140,258 32,081 65,806 150,704 126,320 164,531

Firm Yield Glen Rose 290,309 314,629 321,449 365,293 492,772 380,882 165,268 70,816 75,346 178,385 140,535 204,738

Firm Yield at Highbank 297,039 310,363 316,968 365,293 492,772 380,882 165,268 67,475 79,290 179,396 140,535 197,898

Firm Yield at Gulf 297,489 314,629 321,449 368,418 548,360 380,882 165,654 144,518 113,280 172,878 140,524 197,999

Max

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 560,154 1,399,450 668,948 702,773 1,301,707 747,347 357,395 76,040 285,057 538,249 395,953 1,319,395

Base Run 2060 Return Flows 569,012 1,408,254 678,304 711,758 1,314,708 757,687 366,066 84,124 316,138 568,695 416,932 1,334,450

Firm Yield Glen Rose 581,939 1,420,937 691,924 726,276 1,332,530 778,957 389,132 104,530 336,175 703,713 429,927 1,348,095

Firm Yield at Highbank 581,939 1,420,937 691,924 726,276 1,325,563 778,957 389,132 104,530 338,488 703,713 455,101 1,348,095

Firm Yield at Gulf 581,939 1,420,937 691,924 726,276 1,326,510 778,957 388,793 176,355 355,910 687,137 388,591 1,348,095

Average

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 77,104 121,119 104,061 119,849 194,844 122,081 41,193 13,485 24,911 49,025 44,555 86,764

Base Run 2060 Return Flows 86,482 130,315 112,271 129,082 207,225 131,915 47,693 19,394 33,176 58,101 53,590 96,037

Firm Yield Glen Rose 93,228 140,079 127,443 148,636 233,427 153,412 64,354 40,066 53,324 77,890 62,879 107,259

Firm Yield at Highbank 93,991 139,992 126,771 148,292 232,873 154,092 64,333 39,138 52,449 79,540 63,759 106,740

Firm Yield at Gulf 99,118 137,143 123,385 144,183 225,743 153,380 66,520 48,656 51,988 87,081 68,012 106,976

Standard Deviation

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 128,352 225,767 149,200 162,869 257,731 165,154 68,544 15,508 44,982 102,468 78,141 197,137

Base Run 2060 Return Flows 129,986 226,370 150,004 164,038 261,053 167,036 69,583 15,274 49,138 105,631 79,466 198,371

Firm Yield Glen Rose 131,852 227,629 148,949 165,970 246,474 163,614 75,846 26,393 50,461 121,560 81,133 202,145

Firm Yield at Highbank 132,645 227,354 149,192 165,598 246,150 163,085 76,416 25,711 50,621 121,479 84,098 201,831

Firm Yield at Gulf 132,545 227,218 149,104 165,988 258,610 165,997 79,799 48,213 54,911 119,238 76,201 200,730
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Figure F-3a

Little River at Cameron

Low-Flow Statistics

Little River at Cameron - 10th Percentile Regulated Flows
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Figure F-3b

Little River at Cameron

High-Flow Statistics

Little River at Cameron - Median Regulated Flows
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Table F-3

Navasota River near Bryan
Monthly Regulated Flow Statistics

Values in Acre-Feet

Min

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 120 674 0 683 473 0 0 0 0 0 0 0

Base Run 2060 Return Flows 120 674 0 658 473 152 0 0 0 0 0 0

Firm Yield Glen Rose 357 1,035 0 1,372 665 478 0 0 0 0 98 209

Firm Yield at Highbank 357 1,035 0 1,372 665 152 0 0 0 0 98 209

Firm Yield at Gulf 768 678 0 658 473 152 0 0 0 0 0 0

10th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 1,369 2,464 1,971 2,463 2,755 743 123 0 21 1 322 737

Base Run 2060 Return Flows 1,374 2,136 1,574 2,548 2,750 743 149 12 32 28 258 605

Firm Yield Glen Rose 1,812 3,063 2,474 3,777 3,992 1,110 248 45 96 69 445 975

Firm Yield at Highbank 2,158 3,063 2,837 3,777 3,992 1,005 231 45 53 108 445 975

Firm Yield at Gulf 1,686 2,870 1,948 2,628 2,750 743 184 12 32 51 275 737

25th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 3,233 4,109 4,567 4,049 5,557 1,329 241 59 132 120 770 1,344

Base Run 2060 Return Flows 3,190 3,580 4,567 3,876 4,954 1,373 323 149 161 162 719 1,322

Firm Yield Glen Rose 5,144 6,951 8,091 6,475 9,858 2,116 415 190 207 301 1,381 1,990

Firm Yield at Highbank 5,642 6,771 8,755 6,578 9,858 1,815 415 173 181 352 1,381 2,114

Firm Yield at Gulf 3,742 5,513 5,051 4,544 6,070 1,767 381 151 170 185 883 1,526

Median

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 9,609 17,169 12,206 9,213 19,614 4,721 840 384 710 711 3,284 6,193

Base Run 2060 Return Flows 9,609 17,465 12,678 9,161 19,763 4,721 840 449 603 716 3,284 5,293

Firm Yield Glen Rose 18,951 24,313 22,695 15,999 35,597 11,157 1,086 639 812 1,347 4,417 9,654

Firm Yield at Highbank 16,052 23,770 24,949 16,862 35,597 9,217 1,086 601 812 1,790 4,417 10,133

Firm Yield at Gulf 13,839 24,256 19,072 16,242 22,961 9,217 1,255 488 721 837 3,759 8,214

75th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 33,858 43,798 68,611 43,212 101,623 42,809 3,282 1,346 2,337 7,185 8,913 35,453

Base Run 2060 Return Flows 33,858 43,546 68,742 43,270 101,929 42,986 3,321 1,512 2,152 7,185 8,878 37,052

Firm Yield Glen Rose 48,294 62,422 73,277 55,189 98,040 50,094 8,512 3,006 2,332 14,528 10,541 49,015

Firm Yield at Highbank 48,294 62,422 73,632 55,189 98,040 46,738 8,512 3,006 2,247 12,371 15,385 52,521

Firm Yield at Gulf 44,640 56,540 76,905 57,001 113,074 53,542 13,284 3,009 3,500 14,132 15,319 45,211

90th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 89,818 129,350 110,371 141,237 153,224 72,027 12,353 3,016 13,160 39,656 56,624 123,674

Base Run 2060 Return Flows 90,484 129,548 112,915 141,377 153,375 72,778 11,029 5,738 13,160 38,452 56,887 123,846

Firm Yield Glen Rose 97,827 137,384 124,727 146,808 163,803 85,163 29,218 23,060 22,071 50,275 60,684 128,231

Firm Yield at Highbank 96,677 137,384 124,727 146,808 163,037 85,163 24,461 35,907 16,811 46,626 60,684 128,231

Firm Yield at Gulf 91,613 137,384 120,918 146,808 167,855 89,803 43,904 60,960 22,071 49,485 61,863 108,747

Max

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 236,553 248,772 169,283 207,934 364,833 170,514 39,651 49,055 99,246 177,127 228,673 344,256

Base Run 2060 Return Flows 236,683 248,883 169,414 208,074 365,122 170,692 39,651 49,656 101,168 177,656 228,800 346,884

Firm Yield Glen Rose 240,600 253,426 185,596 241,655 373,653 178,108 50,467 72,003 117,915 202,351 240,816 368,788

Firm Yield at Highbank 240,600 253,426 185,596 241,655 373,653 178,108 47,044 72,003 117,915 202,351 242,634 344,705

Firm Yield at Gulf 240,600 253,426 185,596 213,505 373,653 178,108 137,367 105,145 113,800 182,485 232,253 339,657

Average

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 31,342 40,469 37,013 38,208 61,160 26,503 4,371 2,734 5,904 13,986 17,772 35,395

Base Run 2060 Return Flows 31,510 40,636 37,186 38,111 61,732 26,609 4,369 2,926 5,629 13,897 17,779 35,562

Firm Yield Glen Rose 37,363 47,699 44,028 44,897 68,928 31,898 7,467 7,440 8,714 17,965 20,590 39,979

Firm Yield at Highbank 37,650 47,976 44,643 44,978 68,845 30,963 7,059 7,916 7,782 16,995 21,857 40,377

Firm Yield at Gulf 34,308 46,826 42,738 43,963 66,607 33,112 15,575 12,707 8,954 16,245 22,245 36,630

Standard Deviation

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 48,932 52,636 46,265 57,286 74,150 40,961 8,461 7,810 16,856 35,089 44,337 65,035

Base Run 2060 Return Flows 49,331 52,973 46,946 57,411 74,865 41,171 8,440 7,886 16,373 35,204 44,543 65,504

Firm Yield Glen Rose 49,998 55,875 49,323 60,638 78,542 44,095 12,606 15,548 21,736 40,538 46,345 67,821

Firm Yield at Highbank 50,692 57,129 49,058 60,515 78,562 44,764 11,974 15,983 20,799 40,460 47,671 65,982

Firm Yield at Gulf 48,558 56,803 49,634 57,197 81,655 46,414 29,770 26,655 22,795 35,571 46,424 61,371
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Figure F-5a

Navasota River near Bryan

Low-Flow Statistics

Navasota River near Bryan - 10th Percentile Regulated Flows
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Figure F-5b

Navasota River near Bryan

High-Flow Statistics

Navasota River near Bryan - Median Regulated Flows
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Table F-4

Brazos River at Richmond
Monthly Regulated Flow Statistics

Values in Acre-Feet

Min

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 6,985 21,593 21,434 30,045 30,752 21,939 266 271 12,641 9,492 16,719 20,179

Base Run 2060 Return Flows 21,749 23,592 33,630 38,753 47,752 39,290 11,594 11,111 26,282 23,912 27,174 30,880

Firm Yield Glen Rose 51,750 55,023 68,870 77,805 74,417 86,238 63,027 60,162 60,223 60,794 56,612 60,115

Firm Yield at Highbank 49,875 53,059 60,865 75,364 74,417 83,291 59,812 57,096 64,563 58,264 56,536 58,240

Firm Yield at Gulf 73,172 98,629 97,648 132,863 118,205 141,527 142,727 136,171 67,721 119,764 76,605 90,646

10th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 30,867 41,515 38,124 47,981 63,114 67,241 37,997 21,003 28,677 29,757 30,903 27,837

Base Run 2060 Return Flows 40,907 48,780 40,083 58,762 69,482 67,241 51,189 36,119 39,307 35,978 36,569 35,797

Firm Yield Glen Rose 62,336 72,677 74,199 89,717 112,504 111,282 94,998 81,973 72,268 72,938 64,719 63,333

Firm Yield at Highbank 60,655 70,712 71,996 87,276 110,156 108,335 91,783 79,108 69,641 69,966 62,625 61,489

Firm Yield at Gulf 104,223 111,223 125,190 138,521 158,197 174,684 167,326 152,445 138,819 129,471 111,920 100,579

25th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 49,930 57,864 80,074 70,192 109,535 100,994 58,091 39,047 43,005 38,106 45,120 55,340

Base Run 2060 Return Flows 57,921 73,769 87,423 81,033 145,313 118,826 65,738 49,382 52,587 45,400 53,555 67,143

Firm Yield Glen Rose 73,673 99,827 124,198 115,666 228,644 177,447 105,633 91,467 83,718 77,444 69,980 76,154

Firm Yield at Highbank 71,112 96,260 117,381 115,522 205,049 175,901 102,418 88,401 80,920 74,174 68,356 76,128

Firm Yield at Gulf 108,949 116,675 130,107 145,148 188,978 184,556 180,874 166,398 148,166 135,660 118,106 106,521

Median

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 157,017 216,692 178,384 249,272 614,991 263,044 88,209 64,041 58,817 68,240 87,317 123,711

Base Run 2060 Return Flows 183,501 232,660 201,459 266,285 641,097 279,382 92,713 69,035 68,703 73,983 101,475 146,875

Firm Yield Glen Rose 191,529 259,850 222,081 286,135 660,322 312,459 121,266 106,886 94,265 90,527 115,119 160,646

Firm Yield at Highbank 189,959 233,028 221,641 262,741 646,934 316,977 118,911 103,348 93,173 92,728 114,972 162,245

Firm Yield at Gulf 188,910 261,877 214,996 286,448 687,793 346,476 196,790 178,443 157,133 142,929 139,125 154,544

75th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 481,473 587,805 684,497 776,417 1,153,711 883,071 254,173 90,033 129,726 247,798 288,258 445,695

Base Run 2060 Return Flows 496,956 603,991 702,217 799,524 1,182,212 902,294 266,600 94,744 146,545 279,398 307,644 459,770

Firm Yield Glen Rose 521,698 624,948 731,799 828,082 1,196,880 940,286 283,611 123,223 142,291 276,753 335,149 474,966

Firm Yield at Highbank 508,960 616,053 718,781 810,697 1,185,622 905,723 287,558 112,762 143,828 276,293 323,776 468,276

Firm Yield at Gulf 505,426 648,496 760,251 829,287 1,267,286 972,647 324,731 189,419 172,141 299,089 355,684 465,818

90th Percentile

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 955,823 905,006 1,149,948 1,188,988 1,925,590 1,626,907 428,062 182,083 247,129 650,520 575,814 874,954

Base Run 2060 Return Flows 990,937 924,870 1,167,212 1,217,049 1,953,086 1,648,468 443,122 194,621 253,496 673,691 602,694 901,843

Firm Yield Glen Rose 964,592 933,803 1,151,395 1,276,874 1,890,971 1,640,988 472,204 212,323 267,772 593,851 630,555 931,484

Firm Yield at Highbank 964,004 917,004 1,178,059 1,279,404 1,971,710 1,590,554 462,311 190,837 274,711 635,161 627,516 902,056

Firm Yield at Gulf 966,159 949,913 1,224,796 1,311,260 1,997,500 1,681,057 498,685 244,787 271,895 717,440 632,298 971,359

Max

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 2,657,898 4,120,830 2,510,198 2,380,314 5,465,099 2,730,569 1,110,504 542,041 1,004,375 1,466,652 1,802,194 3,536,928

Base Run 2060 Return Flows 2,674,067 4,139,134 2,527,037 2,405,548 5,570,503 2,750,880 1,127,023 562,588 1,048,720 1,500,712 1,819,929 3,562,057

Firm Yield Glen Rose 2,686,773 4,154,674 2,544,693 2,401,548 4,786,189 2,788,684 1,178,799 532,977 1,089,207 1,542,354 1,772,030 3,614,567

Firm Yield at Highbank 2,684,071 4,152,055 2,541,787 2,454,744 4,813,828 2,784,590 1,141,367 592,860 1,037,330 1,558,080 1,834,632 3,589,169

Firm Yield at Gulf 2,713,382 4,180,478 2,573,319 2,488,941 5,102,926 2,829,003 1,201,313 662,840 1,124,756 1,573,179 1,862,394 3,614,628

Average

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 372,785 445,959 443,265 475,509 854,142 576,080 197,320 86,771 123,528 229,513 234,980 389,829

Base Run 2060 Return Flows 389,438 460,711 459,506 492,398 878,716 593,303 207,564 95,904 136,100 246,893 249,774 407,057

Firm Yield Glen Rose 406,660 482,877 483,092 517,509 898,234 623,048 242,526 130,506 160,371 255,197 263,046 425,647

Firm Yield at Highbank 399,743 477,455 479,963 511,288 894,412 617,227 238,819 127,846 157,460 261,024 262,851 417,215

Firm Yield at Gulf 417,957 495,378 502,524 537,397 932,702 662,795 299,944 194,559 206,703 308,210 290,914 438,910

Standard Deviation

Jan Feb Mar Apr May Jun Jly Aug Sep Oct Nov Dec

Base Run 510,735 644,849 529,662 545,123 965,375 616,674 238,384 89,391 171,933 347,751 329,806 654,538

Base Run 2060 Return Flows 514,726 647,587 532,233 549,122 975,409 621,161 241,529 91,934 177,336 354,644 334,858 657,618

Firm Yield Glen Rose 514,791 643,956 525,101 547,431 889,168 613,541 242,332 82,827 175,110 349,159 326,624 663,710

Firm Yield at Highbank 512,301 645,416 525,251 551,996 897,469 609,354 238,258 88,430 170,204 354,471 335,004 658,291

Firm Yield at Gulf 509,160 646,615 533,050 552,210 932,333 618,453 228,658 76,410 167,096 349,420 327,565 658,097
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Figure F-7a

Brazos River at Richmond

Low-Flow Statistics

Brazos River at Richmond - 10th Percentile Regulated Flows
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Figure F-7b

Brazos River at Richmond

High-Flow Statistics

Brazos River at Richmond - Median Regulated Flows
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Brazos River Authority 

Waco, Texas 

Water Conservation Plan 

June 2, 2004

1. Introduction 

As a wholesale water supplier, the Brazos River Authority (Authority) adopts this Water 
Conservation Plan in conformance with the rules governing water conservation plans for 
wholesale water providers set forth by the Texas Commission on Environmental Quality 
(TCEQ) in Texas Administrative Code Title 30, Part 1, Rule §288.5, Water Conservation 

Plans for Wholesale Water Suppliers.  Appendix A includes a copy of the TCEQ rules 
governing water conservation plans for wholesale water providers. 

2. Minimum Requirements 

Description of the Authority's Service Area

The Authority has statutory responsibility for conserving and developing the water 
resources of the Brazos River Basin in Texas and making them available for beneficial 
use.  Figure 1 shows the Brazos River Basin in Texas, which includes all or part of 65 
counties.  The Brazos River Basin covers about 47,000 square miles, with 44,440 in 
Texas and slightly over 2,500 in New Mexico.  The Authority’s service area includes the 
Brazos River Basin in Texas, and the Authority also supplies water outside of the Brazos 
River Basin to the San Jacinto-Brazos Coastal Basin and a small part of the Trinity Basin 
(in Johnson County).

Population Data 

Table 1 shows the projected population for the Brazos River Basin and the San Jacinto-
Brazos and Brazos-Colorado Coastal Basins as approved by the Texas Water 
Development Board for the round of regional water planning and due to be completed by 
January of 2006.  As of the year 2000, the population of the Brazos River Basin was 2.14 
million, the population of the San Jacinto-Brazos Coastal Basin was 838,000 and the 
population of the Brazos-Colorado Coastal Basin was 81,000.  The projected year 2060 
population for the Brazos River Basin is 4.29 million, the projected year 2060 population 
for the San Jacinto-Brazos Coastal Basin is 1.73 million, and the projected 2060 
population for the Brazos-Colorado Coastal Basin is 102,000. 

1
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Water Conservation Plan June 2, 2004 

Figure 1:  Brazos River Basin Location Map 

Table 1 

Population Projections for the Brazos River Basin  

and the San Jacinto-Brazos and Brazos-Colorado Coastal Basins 

Year

Projected Brazos 

River Basin 

Population

Projected San 

Jacinto-Brazos 

Population

Projected

Brazos-Colorado 

Population

2000 2,142,862 838,435 80,994

2010 2,479,828 972,910 86,096

2020 2,835,278 1,110,665 91,478

2030 3,197,695 1,253,983 95,489

2040 3,544,891 1,391,394 98,388

2050 3,915,510 1,552,278 100,179

2060 4,285,525 1,727,265 101,642

2
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3

Customer Data 

As of April 1, 2004, the Authority has approximately 623,000 acre-feet per year of water 
committed under long-term contracts.  Table 2 lists customers with contracts for 5,000 
acre-feet per year or more.  Table 3 lists projected population, municipal water use, and 
per capita municipal water use for the Authority’s major municipal customers.  These 
data were approved by the Texas Water Development Board for the round of regional 
water planning due to be completed by January of 2006. 

Table 2 

Brazos River Authority Contracts for  

5,000 Acre-Feet per Year or More 

Entity Contract Amount

(Acre-Feet per Year)

TXU 122,447

Reliant 97,000

Bell County WCID #1 49,509

City of Lubbock 35,000

Gulf Coast Water Authority 32,668

City of Temple  27,953

City of Round Rock 24,854

City of Georgetown 22,168

Dow Chemical 16,000

Johnson County Rural SUD 13,210

City of Granbury 11,300

AES Wolf Hollow, L.P. 10,000

City of Taylor 8,525

Acton MUD 7,800

Central Texas WSC 6,950

Texas A&M University 6,945

Kerr-McGee Oil & Gas 6,000

Aquilla Water Supply District 5,953

South Texas Water Company 5,625

City of Cleburne 5,300

Alcoa 5,000 

Water Use Data 

Figure 2 shows the history of annual water use from Authority water rights and the 
Authority’s total permitted diversions.  The Authority’s annual use has been increasing 
over the years, with high water use in dry years, including 1978, 1984, 1988, 1996, and 
2000.

BRA-CA-000235



2
0

0
0

2
0

1
0

2
0

2
0

2
0

3
0

2
0

4
0

2
0

5
0

2
0

6
0

2
0

0
0

2
0

1
0

2
0

2
0

2
0

3
0

2
0

4
0

2
0

5
0

2
0

6
0

2
0

0
0

2
0

1
0

2
0

2
0

2
0

3
0

2
0

4
0

2
0

5
0

2
0

6
0

A
ct

o
n
 M

U
D

G
A

ct
o

n
 M

U
D

H
o

o
d

2
,0

2
6

2
,4

2
5

2
,9

1
2

3
,3

6
3

3
,8

5
1

4
,4

6
4

5
,2

0
4

1
2

,2
2

2
1

5
,0

3
6

1
8

,4
3

5
2

1
,5

9
9

2
4

,9
1

3
2

9
,0

8
8

3
3

,9
0

9
1

4
8

1
4

4
1

4
1

1
3

9
1

3
8

1
3

7
1

3
7

A
q

u
il

la
 W

S
C

G
F

il
es

 V
al

le
y
 W

S
C

H
il

l
3

3
8

3
3

8
3

4
1

3
4

4
3

4
7

3
5

4
3

6
5

1
,6

0
5

1
,6

3
3

1
,6

7
2

1
,7

1
7

1
,7

6
1

1
,8

0
8

1
,8

6
1

1
8

8
1

8
5

1
8

2
1

7
9

1
7

6
1

7
5

1
7

5

A
q

u
il

la
 W

S
C

G
H

il
ls

b
o

ro
H

il
l

1
,7

0
6

1
,7

2
8

1
,7

6
8

1
,8

1
5

1
,8

5
9

1
,9

2
8

2
,0

1
7

8
,2

3
2

8
,4

7
7

8
,8

2
0

9
,2

0
8

9
,5

9
5

1
0

,0
0

8
1

0
,4

6
7

1
8

5
1

8
2

1
7

9
1

7
6

1
7

3
1

7
2

1
7

2

B
el

l 
C

o
u
n
ty

 W
C

ID
#

1
G

4
3

9
 W

S
C

B
el

l
5

9
1

7
2

7
8

2
2

9
0

1
9

5
3

9
8

1
1

,0
1

0
5

,2
7

4
6

,7
6

5
7

,8
0

2
8

,7
4

0
9

,3
4

5
9

,7
3

5
1

0
,0

1
8

1
0

0
9

6
9

4
9

2
9

1
9

0
9

0

B
el

l 
C

o
u
n
ty

 W
C

ID
#

1
G

B
el

to
n

B
el

l
2

,1
9

5
2

,5
6

8
2

,9
0

2
3

,2
0

8
3

,3
6

4
3

,4
9

9
3

,5
4

0
1

4
,6

2
3

1
7

,6
3

3
2

0
,3

9
9

2
2

,9
1

4
2

4
,6

1
7

2
5

,8
1

5
2

6
,1

1
6

1
3

4
1

3
0

1
2

7
1

2
5

1
2

2
1

2
1

1
2

1

B
el

l 
C

o
u
n
ty

 W
C

ID
#

1
G

H
ar

k
er

 H
ei

g
h
ts

B
el

l
2

,6
5

6
3

,3
4

9
4

,2
4

4
4

,9
5

4
5

,5
5

0
5

,7
0

8
5

,8
0

8
1

7
,3

0
8

2
2

,4
7

7
2

9
,1

4
7

3
4

,8
2

2
3

9
,6

3
6

4
1

,0
9

6
4

1
,8

1
8

1
3

7
1

3
3

1
3

0
1

2
7

1
2

5
1

2
4

1
2

4

B
el

l 
C

o
u

n
ty

 W
C

ID
#

1
G

K
il

le
en

B
el

l
1

1
,6

8
2

1
8

,0
3

1
2

3
,5

0
7

2
5

,8
3

7
2

7
,8

2
7

2
9

,7
3

5
3

1
,7

8
9

8
6

,9
1

1
1

0
4

,5
2

8
1

1
7

,2
3

9
1

3
0

,3
1

5
1

4
2

,7
7

2
1

5
6

,1
5

1
1

6
9

,9
3

7
1

2
0

1
5

4
1
7

9
1

7
7

1
7

4
1

7
0

1
6

7

B
el

l 
C

o
u

n
ty

 W
C

ID
#

1
G

N
o

la
n
v

il
le

B
el

l
2

6
5

2
7

4
2

8
1

2
8

6
2

8
5

2
8

7
2

9
1

2
,1

5
0

2
,3

3
3

2
,4

6
0

2
,5

7
5

2
,6

4
9

2
,6

9
7

2
,7

3
2

1
1

0
1

0
5

1
0

2
9

9
9

6
9

5
9

5

B
el

l 
C

o
u
n
ty

 W
C

ID
#

1
G

C
o

p
p

er
as

 C
o

v
e

C
o

ry
el

l
2

,9
0

3
3

,2
3

2
3

,6
6

4
4

,0
4

2
4

,2
9

2
4

,5
4

2
4

,7
8

8
2

9
,4

5
5

3
4

,7
6

2
4

0
,8

9
3

4
6

,8
6

6
5

1
,0

9
2

5
4

,7
9

0
5

7
,7

6
5

8
8

8
3

8
0

7
7

7
5

7
4

7
4

B
el

l 
C

o
u
n
ty

 W
C

ID
#

1
G

F
o

rt
 H

o
o

d
 (

C
D

P
)

C
o

ry
el

l
7

,2
5

1
7

,1
9

6
7

,1
4

0
7

,0
8

5
7

,0
3

0
6

,9
9

3
6

,9
9

3
1

6
,4

2
9

1
6

,4
2

9
1

6
,4

2
9

1
6

,4
2

9
1

6
,4

2
9

1
6

,4
2

9
1

6
,4

2
9

3
9

4
3

9
1

3
8

8
3

8
5

3
8

2
3

8
0

3
8

0

C
en

tr
al

 T
ex

as
 W

S
C

G
B

el
l-

M
il

am
 F

al
ls

 W
S

C
B

el
l

2
9

9
3

4
2

3
7

1
3

9
8

4
1

5
4

2
5

4
3

5
1

,9
8

0
2

,3
5

0
2

,6
0

7
2

,8
4

0
2

,9
9

0
3

,0
8

7
3

,1
5

7
1

3
5

1
3

0
1

2
7

1
2

5
1

2
4

1
2

3
1

2
3

C
en

tr
al

 T
ex

as
 W

S
C

G
D

o
g
 R

id
g
e 

W
S

C
B

el
l

5
8

6
7

1
5

7
9

9
8

7
6

9
2

6
9

5
5

9
8

2
3

,5
3

4
4

,4
3

4
5

,0
6

0
5

,6
2

6
5

,9
9

1
6

,2
2

6
6

,3
9

7
1

4
8

1
4

4
1

4
1

1
3

9
1

3
8

1
3

7
1

3
7

C
en

tr
al

 T
ex

as
 W

S
C

G
E

as
t 

B
el

l 
C

o
u
n
ty

 W
S

C
B

el
l

2
5

0
2

6
3

2
7

1
2

7
6

2
7

9
2

8
2

2
8

6
2

,2
7

4
2

,5
0

2
2

,6
6

1
2

,8
0

5
2

,8
9

8
2

,9
5

8
3

,0
0

1
9

8
9

4
9

1
8

8
8

6
8

5
8

5

C
en

tr
al

 T
ex

as
 W

S
C

G
H

o
ll

an
d

B
el

l
1

3
0

1
2

5
1

2
1

1
1

7
1

1
4

1
1

1
1

1
1

1
,1

0
2

1
,1

0
2

1
,1

0
2

1
,1

0
2

1
,1

0
2

1
,1

0
2

1
,1

0
2

1
0

5
1

0
1

9
8

9
5

9
2

9
0

9
0

C
en

tr
al

 T
ex

as
 W

S
C

G
R

o
g
er

s
B

el
l

1
9

9
1

9
5

1
9

1
1

8
8

1
8

4
1

8
1

1
8

1
1

,1
1

7
1

,1
1

7
1

,1
1

7
1

,1
1

7
1

,1
1

7
1

,1
1

7
1

,1
1

7
1

5
9

1
5

6
1

5
3

1
5

0
1

4
7

1
4

5
1

4
5

C
en

tr
al

 T
ex

as
 W

S
C

G
W

es
t 

B
el

l 
C

o
u
n
ty

 W
S

C
B

el
l

6
7

8
6

6
0

6
4

2
6

2
3

6
0

5
5

9
9

5
9

9
5

,4
5

6
5

,4
5

6
5

,4
5

6
5

,4
5

6
5

,4
5

6
5

,4
5

6
5

,4
5

6
1

1
1

1
0

8
1

0
5

1
0

2
9

9
9

8
9

8

C
en

tr
al

 T
ex

as
 W

S
C

G
L

o
tt

F
al

ls
9

9
9

7
9

4
9

2
8

9
8

8
8

8
7

2
4

7
2

4
7

2
4

7
2

4
7

2
4

7
2

4
7

2
4

1
2

2
1

2
0

1
1

6
1

1
3

1
1

0
1

0
8

1
0

8

C
en

tr
al

 T
ex

as
 W

S
C

G
R

o
se

b
u
d

F
al

ls
1

7
7

1
7

1
1

6
6

1
6

1
1

5
6

1
5

2
1

5
2

1
,4

9
3

1
,4

9
3

1
,4

9
3

1
,4

9
3

1
,4

9
3

1
,4

9
3

1
,4

9
3

1
0

6
1

0
2

9
9

9
6

9
3

9
1

9
1

C
en

tr
al

 T
ex

as
 W

S
C

G
K

em
p

n
er

L
am

p
as

as
2

3
8

3
0

0
3

6
6

4
1

1
4

4
6

4
6

7
4

8
2

1
,0

0
4

1
,2

8
6

1
,5

8
4

1
,8

0
0

1
,9

6
0

2
,0

6
5

2
,1

3
1

2
1

2
2

0
8

2
0

6
2

0
4

2
0

3
2

0
2

2
0

2

C
en

tr
al

 T
ex

as
 W

S
C

G
K

em
p

n
er

 W
S

C
L

am
p

as
as

1
,0

5
3

1
,2

9
3

1
,5

4
7

1
,7

3
4

1
,8

7
0

1
,9

5
6

2
,0

1
5

3
,0

8
1

3
,8

3
6

4
,6

3
3

5
,2

1
1

5
,6

3
9

5
,9

2
0

6
,0

9
8

3
0

5
3

0
1

2
9

8
2

9
7

2
9

6
2

9
5

2
9

5

C
en

tr
al

 T
ex

as
 W

S
C

G
L

am
p

as
as

L
am

p
as

as
1

,2
2

4
1

,5
7

0
1

,5
8

3
1

,5
7

9
1

,5
6

3
1

,5
6

3
1

,5
4

8
6

,7
8

6
7

,0
1

0
7

,2
4

6
7

,4
1

7
7

,5
4

4
7

,6
2

7
7

,6
8

0
1

6
1

2
0

0
1

9
5

1
9

0
1

8
5

1
8

3
1

8
0

C
le

b
u
rn

e
G

C
le

b
u
rn

e
Jo

h
n
so

n
4

,1
6

5
5

,7
4

8
6

,3
7

0
7

,0
0

3
7

,7
2

2
8

,6
6

6
9

,8
7

9
2

6
,0

0
5

2
9

,1
5

8
3

2
,8

7
2

3
6

,7
7

4
4

1
,0

3
6

4
6

,3
2

4
5

2
,8

1
2

1
4

3
1

7
6

1
7

3
1

7
0

1
6

8
1

6
7

1
6

7

G
eo

rg
et

o
w

n
G

G
eo

rg
et

o
w

n
W

il
li

am
so

n
6

,1
2

7
8

,6
1

0
1

1
,6

1
9

1
5

,1
4

1
1

9
,0

0
3

2
3

,2
9

3
2

7
,8

9
5

2
8

,3
3

9
4

0
,8

8
8

5
5

,7
7

0
7

3
,4

6
3

9
2

,7
0

2
1

1
3

,6
3

3
1

3
6

,0
8

2
1

9
3

1
8

8
1

8
6

1
8

4
1

8
3

1
8

3
1

8
3

G
ra

n
b

u
ry

G
G

ra
n
b

u
ry

H
o

o
d

2
,0

0
5

2
,3

6
9

2
,8

1
1

3
,2

1
3

3
,6

5
1

4
,2

0
1

4
,8

5
1

5
,7

1
8

6
,8

4
3

8
,2

0
2

9
,4

6
7

1
0

,7
9

2
1

2
,4

6
1

1
4

,3
8

8
3

1
3

3
0

9
3

0
6

3
0

3
3

0
2

3
0

1
3

0
1

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

M
is

so
u
ri

 C
it

y
F

o
rt

 B
en

d
1

9
8

3
1

5
3

9
0

4
6

6
5

4
5

6
0

3
7

3
3

1
,0

2
5

1
,6

5
9

2
,0

8
8

2
,4

9
9

2
,9

1
7

3
,2

0
6

3
,8

8
0

1
7

2
1

6
9

1
6

7
1

6
6

1
6

7
1

6
8

1
6

9

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

M
is

so
u
ri

 C
it

y
F

o
rt

 B
en

d
7

,3
5
3

1
1

,6
6
4

1
4

,4
6

4
1

7
,2

8
0

2
0

,1
8

6
2

2
,3

5
1

2
7

,1
7

5
3

7
,9

9
9

6
1

,5
1

0
7

7
,4

1
1

9
2

,6
5

0
1

0
8

,1
1

6
1

1
8

,8
5

1
1

4
3

,8
4

9
1

7
3

1
6

9
1

6
7

1
6

6
1

6
7

1
6

8
1

6
9

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

S
ta

ff
o

rd
F

o
rt

 B
en

d
1

,0
0
1

1
,3

9
5

1
,8

2
0

2
,3

1
7

2
,8

3
9

3
,5

7
3

4
,4

1
1

1
2

,4
1

2
1

8
,5

9
3

2
4

,9
9

9
3

2
,8

3
2

4
0

,8
8

6
5

1
,4

4
9

6
3

,5
1

9
7

2
6

7
6

5
6

3
6

2
6

2
6

2

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

S
u
g
ar

 L
an

d
F

o
rt

 B
en

d
6

,3
5

6
7

,1
1

2
7

,0
4

7
6

,9
8

1
6

,9
4

8
6

,9
4

8
6

,9
4

8
2

5
,6

7
7

2
9

,3
9

6
2

9
,3

9
6

2
9

,3
9

6
2

9
,3

9
6

2
9

,3
9

6
2

9
,3

9
6

2
2

1
2

1
6

2
1

4
2

1
2

2
1

1
2

1
1

2
1

1

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

S
u
g
ar

 L
an

d
F

o
rt

 B
en

d
8

,6
8

4
9

,7
1

7
9

,6
2

7
9

,5
3

7
9

,4
9

2
9

,4
9

2
9

,4
9

2
3

5
,0

7
9

4
0

,1
6

0
4

0
,1

6
0

4
0

,1
6

0
4

0
,1

6
0

4
0

,1
6

0
4

0
,1

6
0

2
2

1
2

1
6

2
1

4
2

1
2

2
1

1
2

1
1

2
1

1

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

B
ac

li
ff

 M
U

D
G

al
v
es

to
n

5
2

6
5

5
2

5
7

2
5

6
9

5
6

0
5

5
7

5
6

2
7

,0
1

4
7

,8
1

6
8

,5
0

9
8

,9
1

9
9

,0
8

5
9

,2
0

9
9

,2
8

9
6

7
6

3
6

0
5

7
5

5
5

4
5

4

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

B
ay

o
u
 V

is
ta

G
al

v
es

to
n

3
9

6
4

2
9

4
5

8
4

7
1

4
7

5
4

7
8

4
8

2
1

,6
4

4
1

,8
1

6
1

,9
6

4
2

,0
5

2
2

,0
8

8
2

,1
1

4
2

,1
3

1
2

1
5

2
1

1
2

0
8

2
0

5
2

0
3

2
0

2
2

0
2

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

C
le

ar
 L

ak
e 

S
h
o

re
s

G
al

v
es

to
n

2
7

3
2

8
2

2
8

7
2

8
9

2
8

7
2

8
7

2
8

9
1

,2
0

5
1

,2
6

3
1

,3
1

3
1

,3
4

3
1

,3
5

5
1

,3
6

4
1

,3
7

0
2

0
2

1
9

9
1

9
5

1
9

2
1

8
9

1
8

8
1

8
8

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

G
al

v
es

to
n

G
al

v
es

to
n

1
6

,2
8
8

1
6

,0
9
5

1
5

,9
0
3

1
5

,7
1

1
1

5
,5

1
8

1
5

,3
9

0
1

5
,3

9
0

5
7

,2
4

7
5

7
,2

4
7

5
7

,2
4

7
5

7
,2

4
7

5
7

,2
4

7
5

7
,2

4
7

5
7

,2
4

7
2

5
4

2
5

1
2

4
8

2
4

5
2

4
2

2
4

0
2

4
0

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

G
al

v
es

to
n
 C

o
u
n
ty

 W
C

ID
 #

1
2

G
al

v
es

to
n

2
3

1
2

6
7

2
9

6
3

1
2

3
1

6
3

2
0

3
2

4
1

,3
8

6
1

,6
4

1
1

,8
6

1
1

,9
9

2
2

,0
4

5
2

,0
8

4
2

,1
1

0
1

4
9

1
4

5
1

4
2

1
4

0
1

3
8

1
3

7
1

3
7

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

H
it

ch
co

ck
G

al
v
es

to
n

9
1

6
9

3
3

9
3

5
9

3
0

9
1

4
9

1
1

9
1

5
6

,3
8

6
6

,6
6

0
6

,8
9

7
7

,0
3

7
7

,0
9

4
7

,1
3

6
7

,1
6

3
1

2
8

1
2

5
1

2
1

1
1

8
1

1
5

1
1

4
1

1
4

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

K
em

ah
G

al
v
es

to
n

2
2

7
2

7
8

3
2

2
3

4
8

3
5

6
3

6
0

3
6

6
2

,3
3

0
2

,9
8

5
3

,5
5

0
3

,8
8

5
4

,0
2

1
4

,1
2

2
4

,1
8

8
8

7
8

3
8

1
8

0
7

9
7

8
7

8

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

L
a 

M
ar

q
u
e

G
al

v
es

to
n

2
,2

0
7

2
,1

6
1

2
,1

1
5

2
,0

6
9

2
,0

2
3

1
,9

9
2

1
,9

9
2

1
3

,6
8

2
1

3
,6

8
2

1
3

,6
8

2
1

3
,6

8
2

1
3

,6
8

2
1

3
,6

8
2

1
3

,6
8

2
1

4
4

1
4

1
1

3
8

1
3

5
1

3
2

1
3

0
1

3
0

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

L
ea

g
u
e 

C
it

y
G

al
v
es

to
n

6
,5

9
7

7
,4

7
7

8
,2

5
3

8
,6

7
4

8
,7

5
1

8
,8

4
0

8
,9

4
7

4
5

,3
0

6
5

3
,4

0
3

6
0

,3
9

2
6

4
,5

3
2

6
6

,2
0

7
6

7
,4

5
4

6
8

,2
6

5
1

3
0

1
2

5
1

2
2

1
2

0
1

1
8

1
1

7
1

1
7

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

S
an

 L
eo

n
 M

U
D

G
al

v
es

to
n

5
8

5
6

3
2

6
7

0
6

8
0

6
7

6
6

7
7

6
8

4
6

,0
0

0
6

,7
9

5
7

,4
8

1
7

,8
8

7
8

,0
5

1
8

,1
7

3
8

,2
5

3
8

7
8

3
8

0
7

7
7

5
7

4
7

4

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

S
an

ta
 F

e
G

al
v
es

to
n

9
6

3
9

8
8

9
9

0
9

8
2

9
5

6
9

5
1

9
5

6
9

,5
4

8
1

0
,1

4
1

1
0

,6
5

3
1

0
,9

5
6

1
1

,0
7

9
1

1
,1

7
0

1
1

,2
2

9
9

0
8

7
8

3
8

0
7

7
7

6
7

6

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

T
ex

as
 C

it
y

G
al

v
es

to
n

6
,6

0
4

6
,4

7
6

6
,3

8
3

6
,2

6
9

6
,1

3
8

6
,0

5
1

6
,0

5
6

4
1

,5
2

1
4

1
,8

9
1

4
2

,2
1

1
4

2
,4

0
0

4
2

,4
7

7
4

2
,5

3
4

4
2

,5
7

1
1

4
2

1
3

8
1

3
5

1
3

2
1

2
9

1
2

7
1

2
7

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

T
ik

i 
Is

la
n
d

G
al

v
es

to
n

1
9

9
2

4
3

2
8

2
3

0
3

3
1

1
3

1
6

3
2

1
1

,0
1

6
1

,2
7

0
1

,4
8

9
1

,6
1

9
1

,6
7

2
1

,7
1

1
1

,7
3

6
1

7
5

1
7

1
1

6
9

1
6

7
1

6
6

1
6

5
1

6
5

G
u
lf

 C
o

as
t 

W
at

er
 A

u
th

o
ri

ty
H

P
ea

rl
an

d
H

ar
ri

s
2

9
2

3
4

2
3

9
4

4
4

5
4

9
6

5
5

1
6

0
6

1
,9

4
4

2
,3

6
4

2
,7

7
3

3
,1

7
5

3
,5

7
3

3
,9

6
8

4
,3

6
2

1
3

4
1

2
9

1
2

7
1

2
5

1
2

4
1

2
4

1
2

4

Jo
h
n
so

n
 C

o
u
n
ty

 R
u
ra

l 
W

S
C

G
Jo

h
n
so

n
 C

o
u
n
ty

 R
u
ra

l 
W

S
C

H
il

l
3

4
3

7
4

1
4

6
5

3
5

9
6

5
1

7
7

1
9

1
2

1
1

2
3

3
2

5
5

2
7

9
3

0
5

1
7

1
1

7
3

1
7

3
1

7
6

1
8

5
1

8
9

1
9

0

Jo
h
n
so

n
 C

o
u
n
ty

 R
u
ra

l 
W

S
C

G
Jo

h
n
so

n
 C

o
u
n
ty

 R
u
ra

l 
W

S
C

Jo
h
n
so

n
1

,6
6

0
2

,2
0

0
2

,8
8

5
3

,6
4

7
4

,5
5

5
5

,7
0

9
6

,9
4

3
8

,6
6

6
1

1
,4

8
4

1
4

,8
0

3
1

8
,2

9
0

2
2

,0
9

9
2

6
,8

2
5

3
2

,6
2

3
1

7
1

1
7

1
1

7
4

1
7

8
1

8
4

1
9

0
1

9
0

L
u
b

b
o

ck
O

L
u
b

b
o

ck
L

u
b

b
o

ck
4

0
,4

6
1

4
1

,7
6

5
4

2
,5

8
0

4
2

,6
5

2
4

2
,0

3
3

4
2

,3
4

9
4

1
,9

1
5

1
9

9
,5

6
4

2
1

0
,6

5
8

2
1

8
,4

7
1

2
2

2
,6

8
0

2
2

3
,3

7
0

2
2

6
,3

9
5

2
2

4
,0

7
4

1
8

1
1

7
7

1
7

4
1

7
1

1
6

8
1

6
7

1
6

7

R
o

u
n

d
 R

o
ck

G
B

ru
sh

y
 C

re
ek

 M
U

D
W

il
li

am
so

n
1

,9
0

2
2

,6
4

3
3

,5
9

6
3

,8
6

9
3

,8
6

9
3

,8
6

9
3

,8
6

9
1

1
,3

2
2

1
6

,2
7

0
2

2
,1

3
8

2
3

,8
2

3
2

3
,8

2
3

2
3

,8
2

3
2

3
,8

2
3

1
5

0
1

4
5

1
4

5
1

4
5

1
4

5
1

4
5

1
4

5

R
o

u
n

d
 R

o
ck

G
F

er
n

 B
lu

ff
 M

U
D

W
il

li
am

so
n

7
4

5
1

,3
3

9
2

,0
4

9
2

,8
8

2
3

,8
0

5
4

,8
1

0
5

,8
8

8
5

,3
1

9
9

,8
0

1
1

5
,1

1
7

2
1

,4
3

7
2

8
,3

0
9

3
5

,7
8

5
4

3
,8

0
3

1
2

5
1

2
2

1
2

1
1

2
0

1
2

0
1

2
0

1
2

0

R
o

u
n

d
 R

o
ck

G
R

o
u

n
d

 R
o

ck
W

il
li

am
so

n
1

3
,5

2
2

1
9

,2
3

9
2

5
,9

3
7

3
3

,8
9

6
4

2
,6

1
7

5
2

,2
9

8
6

2
,6

8
0

6
0

,0
6

0
8

7
,1

8
7

1
1

9
,3

5
8

1
5

7
,6

0
6

1
9

9
,1

9
6

2
4

4
,4

4
2

2
9

2
,9

7
0

2
0

1
1

9
7

1
9

4
1

9
2

1
9

1
1

9
1

1
9

1

T
ay

lo
r

G
T

ay
lo

r
W

il
li

am
so

n
2

,2
8

1
2

,5
2

2
2

,8
3

9
3

,2
0

8
3

,6
2

2
4

,0
9

3
4

,6
2

5
1

3
,5

7
5

1
5

,5
3

0
1

7
,8

4
9

2
0

,6
0

6
2

3
,6

0
4

2
6

,8
6

5
3

0
,3

6
3

1
5

0
1

4
5

1
4

2
1

3
9

1
3

7
1

3
6

1
3

6

T
em

p
le

G
L

it
tl

e 
R

iv
er

-A
ca

d
em

y
B

el
l

2
6

0
2

7
5

2
8

5
2

9
2

2
9

4
2

9
7

3
0

1
1

,6
4

5
1

,7
9

3
1

,8
9

6
1

,9
8

9
2

,0
4

9
2

,0
8

8
2

,1
1

6
1

4
1

1
3

7
1

3
4

1
3

1
1

2
8

1
2

7
1

2
7

T
em

p
le

G
M

o
rg

an
s 

P
o

in
t 

R
es

o
rt

B
el

l
3

4
8

4
1

4
4

5
5

4
9

3
5

1
8

5
3

2
5

4
6

2
,9

8
9

3
,6

9
8

4
,1

9
1

4
,6

3
7

4
,9

2
4

5
,1

0
9

5
,2

4
3

1
0

4
1

0
0

9
7

9
5

9
4

9
3

9
3

T
em

p
le

G
T

em
p

le
B

el
l

1
3

,6
7

8
1

5
,3

7
3

1
7

,3
4

3
1

9
,4

6
6

2
1

,1
9

4
2

3
,1

0
9

2
4

,9
3

9
5

4
,5

1
4

6
2

,3
8

2
7

1
,3

5
0

8
0

,8
3

0
8

9
,2

4
7

9
7

,7
7

4
1

0
5

,5
1

9
2

2
4

2
2

0
2

1
7

2
1

5
2

1
2

2
1

1
2

1
1

T
em

p
le

G
T

ro
y

B
el

l
1

9
1

1
8

5
1

8
1

1
7

6
1

7
1

1
6

8
1

6
8

1
,3

7
8

1
,3

7
8

1
,3

7
8

1
,3

7
8

1
,3

7
8

1
,3

7
8

1
,3

7
8

1
2

4
1

2
0

1
1

7
1

1
4

1
1

1
1

0
9

1
0

9

D
em

a
n

d
P

o
p

u
la

ti
o
n

P
e
r 

C
a

p
it

a
A

u
th

o
ri

ty
 C

u
st

o
m

er
R

eg
io

n
W

a
te

r 
U

se
r 

G
r
o

u
p

C
o

u
n

ty

T
a

b
le

 3
 

P
ro

je
ct

ed
 P

o
p

u
la

ti
o

n
, 
M

u
n

ic
ip

a
l 

W
a

te
r 

U
se

, 
a

n
d

P
er

 C
a

p
it

a
 W

a
te

r 
U

se
 f

o
r 

M
a

jo
r 

M
u

n
ic

ip
a

l 
C

u
st

o
m

er
s 

B
R
A
-C
A
-0
0
0
2
3
6



Water Conservation Plan June 2, 2004 

Figure 2:  Permitted Diversion Rights and Total Water Use 
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Permitted Diversion Rights 

Listed as of Reservoir 

Completion or Impoundment

Water Supply System Data 

The Authority holds Texas water rights for four reservoirs that it owns and operates for 
water supply – Possum Kingdom Lake, Lake Granbury, Lake Limestone and Lake Alan 
Henry.  The Authority holds Texas water rights and contracts with the U.S. Army Corps 
of Engineers for storage space in eight multi-purpose Federal reservoirs – Lakes
Whitney, Belton, Proctor, Somerville, Stillhouse Hollow, Granger, Georgetown and 
Aquilla.  Figure 3 shows the location of the twelve existing reservoirs for which the 
Authority has water rights. 

The Authority makes water available on a wholesale basis from the twelve existing 
reservoirs in which it holds water rights to municipal, industrial and agricultural water 
customers.  The Authority also holds a water right jointly with the City of Houston and 
the Texas Water Development Board for the proposed Allens Creek Reservoir.  
Altogether, the Authority has total authorized priority diversions of 796,551 acre-feet per 
year1.

1 Permitted diversions include 35,000 acre-feet per year from Lake Alan Henry and 99,650 acre-feet per 
year from Allens Creek Reservoir.  Lake Alan Henry is not part of the existing System Operation Order and 
the supply has been fully contracted to the City of Lubbock. 
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In addition to its reservoirs, the Authority operates two pipeline delivery systems:  the 
Williamson County Raw Water Line connecting Lake Stillhouse Hollow to Lake 
Georgetown, and the West Central Brazos Water Distribution System, a pipeline 
formerly used to deliver water from Lake Possum Kingdom for oilfield production.  The 
Williamson County pipeline is expected to begin operation in 2004 and the West Central 
Brazos system is expected to begin delivery of water to municipal customers by 2006. 

Figure 3:  Brazos River Authority Reservoirs 

The Authority currently owns and operates the Lake Granbury Surface Water and 
Treatment System (SWATS), which was the first advanced membrane treatment plant in 
Texas. The plant uses an electrodialysis reversal process and ultra filter/reverse osmosis 
to remove naturally occurring salt from raw water diverted from Lake Granbury.  The 
SWATS plant provides water for the City of Granbury, the Acton Municipal Utility 
District, the Johnson County Fresh Water Supply District No. 1, the Johnson County 
Rural Special Utility District, and the City of Keene. 

Wastewater Data

The Authority owns or operates six wastewater facilities – the Temple-Belton Regional 
Sewerage System, the Brushy Creek Regional Sewerage System, Clute-Richwood 
Wastewater Treatment Facility, Sugar Land Regional Sewerage System, City of Hutto 
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Wastewater Plant, and the Lee County Freshwater Supply District #1.  Table 4 shows the 
return flows of treated effluent from these plants for 2000 through 2002. 

Table 4 

Return Flows from Brazos River Authority Wastewater Treatment Facilities 

(Values in Acre-Feet per Year) 

Brazos River Authority Wastewater Plant 2000 2001 2002 2003

Temple-Belton Regional Sewerage System 6,705 7,971 6,743 7,011

East Brushy Creek Regional Wastewater System 9,412 10,990 11,223 11,922

City of Hutto Wastewater Plant 142 264 255 282

Clute-Richwood Wastewater Treatment Facility 2,376 3,092 3,318 3,057

Lee County Fresh Water Supply District #1 (Dime Box) - - 6 5

Sugar Land Regional Sewerage System 4,311 5,149 4,780 4,370

Total 22,946 27,466 26,325 26,647

Specification of Conservation Goals

The Brazos River Basin is very large and has highly varied climatic conditions.  The 
basin includes a multitude of water users, some of which purchase water from the 
Authority and some of which do not.  The Authority provides assistance to its customers 
(industries, municipalities, and irrigators) in the development and implementation of 
conservation programs.  The Authority adopts the following conservation goals: 

 As existing water sale contracts come due for renewal, implement and maintain water 
rate structures that discourage wasteful use of water and produce enough revenue to 
meet bond obligations and other expenses of operation. 

 To the maximum extent possible within regulatory, institutional, and physical 
constraints, optimize benefits from the Authority's reservoirs through system 
operation and coordinated use of excess unregulated flows. 

 Implement a program of regular inspection, maintenance and repair of pipelines and 
pump stations in the Authority’s delivery system.  Emphasize control of leaks and 
water losses. 

 Continue to develop and improve the Authority’s existing water conservation 
education and information program. 

 Pursue wastewater reuse by the Authority as opportunities arise. 

 When authorized by the Authority's Board of Directors, cooperate with various local 
entities in planning, developing and operating regional water resource projects and 
pollution prevention and abatement programs. 

7
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 Implement the Environmental Leadership Policy of the Brazos River Authority to 
enhance and protect the water quality in the Brazos River Basin and adjacent coastal 
basins.  Specific programs include but are not limited to the Clean Rivers Program 
and the Quality Water for the Brazos Community program. 

 Continue to cooperate with federal and state agencies in monitoring, developing and 
disseminating water quantity and quality data. 

 Develop and implement appropriate water conservation plans and programs to meet 
the needs of specific projects, areas or circumstances. 

 As new contracts are entered into and contracts are renewed, require contract users to 
develop and implement conservation plans pursuant to TCEQ rules.  Users that 
supply potable water to others will be encouraged to consider and implement the 
following conservation activities, as appropriate: 

o Set specific conservation goals including, where appropriate, target per capita 
water use, maximum acceptable unaccounted-for water, and a time frame for 
achieving these goals. 

o Establish conservation-oriented rate structures such as uniform or increasing 
block rates and or seasonal rates to inhibit the waste or inefficient use of water.  
Similar rate structures should also be applied to wastewater returned to the 
sewerage system for treatment. 

o Establish an aggressive program for calibrating water meters and for repairing or 
replacing those found to have an error of 5% or more.  The program should focus 
initially on master meters and those of major users, then expand to include the 
meters of all users. 

o Establish and maintain an active leak detection and repair program to identify 
discrete sections of distribution systems with excessive water losses.  Implement 
maintenance programs which will result in long-term solutions to repetitive line 
breaks or other events which result in the loss of water. 

o Establish a goal to reduce annual unaccounted water in distribution systems to no 
more than 12% within 5 years of the date of the water conservation plan and 
maintain unaccounted losses at no more than 12% for each year thereafter.  
(Water suppliers in rural areas with large distances between customers may set a 
goal higher than 12%, if appropriate.) 

o Publicize the financial benefits to the community of water conservation by 
avoiding the cost of expanding the water supply and wastewater treatment 
systems.   

o Encourage the use of landscaping that will minimize water requirements. 

o Publicize and encourage demand reduction practices, i.e., off-peak watering of 
lawns, etc. 

8
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Description of Practices Utilized to Measure and Account for Diversions

All diversions of water by the Authority's water customers (excepting those uses not 
exceeding five acre-feet of water per year) must be metered or otherwise measured with 
an error of less than plus or minus 5% and reported to the Authority in a timely manner. 

Monitoring and Record Management Program

The Authority, in conjunction with the U.S. Geological Survey, operates numerous 
stream gauging stations throughout the basin which provide information on Authority 
reservoirs and stream flows, including releases from the reservoirs.  The Authority has 
developed an integrated communication system for real-time monitoring that uses 
satellites, line-of-sight radio, microwave and dedicated telephone land lines to transmit 
radar images, river and reservoir conditions, and weather forecasts to Authority 
personnel.

The Authority monitors surface water rights in the basin and water supply releases to 
ensure that its water rights and releases for customers are protected.  The Authority has 
developed a plan for cooperative water rights monitoring for the lower Brazos River 
Basin based on daily flows. 

The Brazos River Authority preserves its records in accordance with its Records 
Retention Policy, which is modeled after the procedures used by the Texas State Library.  
This policy is consistent with the provisions of the Local Government Records Act 
(Texas Water Code § 49.065(c); Texas Local Government Code §§ 201.001-205.009). 

Metering and Leak Detection and Repair

Currently the Authority uses the bed and banks of the Brazos River and its tributaries to 
deliver water the vast majority of its supplies to customers.  The Authority currently has 
limited deliveries by pipeline in the West Central Brazos Pipeline.  The Williamson 
County Raw Water Line is also part of the Authority system.  Deliveries through both of 
these systems are expected to increase over time.  The Authority will implement a 
program of regular inspection, maintenance and repair of pipelines and pump stations, 
focusing on the monitoring of unaccounted water and the detection and repair of leaks. 

Conservation Requirements in Authority Contracts

The Authority includes the following clause addressing water conservation in every new 
and renewed contract: 

Conservation of Water.  It is the intent of the parties to this Agreement to 

provide to the maximum extent practicable for the conservation of water, and 

Purchaser agrees that it is a condition of this Agreement that Purchaser shall 

9
BRA-CA-000241



Water Conservation Plan June 2, 2004 

maintain and operate its facilities in a manner that will prevent the unnecessary 

waste of water.  Purchaser agrees to implement a water conservation program 

in accordance with the BRA’s Water Conservation Plan adopted by BRA’s 

Board of Directors on April 26, 2004, and any subsequent amendments thereto 

and that the water diverted by Purchaser, pursuant to this Agreement, will be 

used in accordance with such Water Conservation Plan.  Purchaser agrees that, 

in the event that Purchaser furnishes water or water services to a third party or 

successive parties, that, in turn, will furnish the water or water services to the 

ultimate consumer, the requirements of this Agreement relative to water 

conservation shall be met through contractual agreements between the 

Purchaser and the third party or successive parties, providing for the 

establishment and implementation of a water conservation program consistent 

with BRA’s Water Conservation Plan.  BRA, in accordance with applicable law, 

may from time to time adopt reasonable rules and regulations relating to water 

conservation.  Purchaser agrees to amend its water conservation program, as 

necessary, to reflect BRA’s Water Conservation Plan, as such plan may be 

amended from time to time. 

Reservoir System Operation Plan

To the maximum extent possible within regulatory, institutional, and physical constraints, 
the Authority seeks to optimize water supply from its reservoirs and run-of-the-river 
supplies through coordinated system operation.  In order to achieve the goal of optimal 
management of the water resources of the Brazos River Basin, the Authority may seek 
additional appropriations of state water and seek changes to its existing water rights to 
allow more efficient operation of its system.   

The most productive conservation measure available to the Authority is the effective 
development and protection of water resources.  The operation of the Authority system is 
currently governed by the System Operation Order, which has been incorporated into the 
water rights for Lake Possum Kingdom, Lake Granbury, Lake Whitney, Lake Aquilla, 
Lake Proctor, Lake Belton, Lake Stillhouse Hollow, Lake Georgetown, Lake Granger, 
Lake Limestone and Lake Somerville.  (Lake Alan Henry and the proposed Allens Creek 
Reservoir are not included in the System Operation Order.)  The total sum of the priority 
rights for the 11 reservoirs included in the System Operation Order is 661,901 acre-feet2.
The System Operation Order allows diversion from any reservoir to exceed the priority 
right for that reservoir as long as: 

 The sum of the annual diversions from the 11 reservoirs included in the System 
Operation Order does not exceed 661,901 acre-feet, 

 The annual amount diverted from that reservoir does not exceed the sum of the 
amounts authorized for all purposes for the reservoir, 

2 The water rights for Lake Alan Henry and Allens Creek Reservoir, which are not included in the System 
Operation Order, allow diversion of 35,000 acre-feet per year and 99,650 acre-feet per year, respectively.  
Altogether, the Authority has permitted priority diversions of 796,551 acre-feet per year.   
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 The annual amount of water diverted or released from that reservoir for a particular 
purpose may exceed the authorization for that purpose under that reservoir’s 
certificate of adjudication, but may not exceed the total authorized diversions for all 
purposes from that reservoir. 

Diversion for system operation may not be made from a reservoir when the content of 
that reservoir is 30 percent or less of the conservation storage unless the content of all 
system reservoirs is 30 percent or less of the conservation storage. 

The Authority also has the ability under Certificate of Adjudication 12-5166 to utilize 
unappropriated flows in the lower Brazos River Basin to meet customer demands on a 
non-priority basis, accounting for these diversions by assigning them to an Authority 
reservoir included in the System Operation Order.  Any additional water that may 
become available through system operation is not recognized by these existing water 
rights.

Means for Implementation and Enforcement

This Water Conservation Plan and all plans developed hereunder are required to be 
followed by purchasers in all of the Authority’s water availability agreements. Violation 
of the Plan is a violation of the agreement provision and will be treated as such. 

A copy of the resolution by the Board of Directors of the Brazos River Authority 
adopting this Water Conservation Plan may be found in Appendix B. 

Documentation of Coordination with Regional Water Plans

The Authority is providing a copy of this Plan to each of the Regional Water Planning 
Groups located within the Brazos River Basin (Region B, Region C, Region F, Brazos G, 
Region H, Lower Colorado (Region K) and Llano-Estacado (Region O)). 

3. Additional Conservation Strategies 

The Authority also adopts these additional conservation strategies: 

 The Authority will encourage and assist customers in the development of 
conservation pollution prevention and abatement plans through participation in 
programs such as the Clean Rivers Program and the Quality Water for the Brazos 
Community program. 

 The Authority will adopt any other water conservation practice, method, or technique 
which the Authority finds to be appropriate for achieving the stated goals of this 
water conservation plan. 
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APPENDIX A 

Texas Commission on Environmental Quality Rules on Water Conservation Plans 

for Wholesale Water Suppliers 

Texas Administrative Code

TITLE 30 ENVIRONMENTAL QUALITY 

PART 1 TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

CHAPTER 288 WATER CONSERVATION PLANS, DROUGHT 
CONTINGENCY PLANS, GUIDELINES AND 
REQUIREMENTS 

SUBCHAPTER A WATER CONSERVATION PLANS 

RULE §288.1 Definitions

The following words and terms, when used in this chapter, shall have the following 
meanings, unless the context clearly indicates otherwise.

(1) Agricultural or Agriculture--means any of the following activities:  

(A) cultivating the soil to produce crops for human food, animal feed, or planting 
seed or for the production of fibers;

(B) the practice of floriculture, viticulture, silviculture, and horticulture, including the 
cultivation of plants in containers or non-soil media by a nursery grower;  

(C) raising, feeding, or keeping animals for breeding purposes or for the production 
of food or fiber, leather, pelts, or other tangible products having a commercial 
value;

(D) raising or keeping equine animals;  

(E) wildlife management; and  

(F) planting cover crops, including cover crops cultivated for transplantation, or 
leaving land idle for the purpose of participating in any governmental program or 
normal crop or livestock rotation procedure.

(2) Agricultural use--Any use or activity involving agriculture, including irrigation.

(3) Conservation--Those practices, techniques, and technologies that reduce the 
consumption of water, reduce the loss or waste of water, improve the efficiency in the 
use of water, or increase the recycling and reuse of water so that a water supply is 
made available for future or alternative uses.  

(4) Drought contingency plan--A strategy or combination of strategies for temporary 
supply and demand management responses to temporary and potentially recurring 
water supply shortages and other water supply emergencies. A drought contingency 
plan may be a separate document identified as such or may be contained within 
another water management document(s).  
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(5) Industrial use--The use of water in processes designed to convert materials of a lower 
order of value into forms having greater usability and commercial value, commercial 
fish production, and the development of power by means other than hydroelectric, but 
does not include agricultural use.

(6) Irrigation--The agricultural use of water for the irrigation of crops, trees, and 
pastureland, including, but not limited to, golf courses and parks which do not receive 
water through a municipal distribution system.  

(7) Irrigation water use efficiency--The percentage of that amount of irrigation water 
which is beneficially used by agriculture crops or other vegetation relative to the 
amount of water diverted from the source(s) of supply. Beneficial uses of water for 
irrigation purposes include, but are not limited to, evapotranspiration needs for 
vegetative maintenance and growth, salinity management, and leaching requirements 
associated with irrigation.  

(8) Mining use--The use of water for mining processes including hydraulic use, drilling, 
washing sand and gravel, and oil field repressuring.

(9) Municipal per capita water use--The sum total of water diverted into a water supply 
system for residential, commercial, and public and institutional uses divided by actual 
population served.

(10) Municipal use--The use of potable water within or outside a municipality and its 
environs whether supplied by a person, privately owned utility, political subdivision, 
or other entity as well as the use of sewage effluent for certain purposes, including the 
use of treated water for domestic purposes, fighting fires, sprinkling streets, flushing 
sewers and drains, watering parks and parkways, and recreational purposes, including 
public and private swimming pools, the use of potable water in industrial and 
commercial enterprises supplied by a municipal distribution system without special 
construction to meet its demands, and for the watering of lawns and family gardens.  

(11) Nursery grower--A person engaged in the practice of floriculture, viticulture, 
silviculture, and horticulture, including the cultivation of plants in containers or 
nonsoil media, who grows more than 50% of the products that the person either sells 
or leases, regardless of the variety sold, leased, or grown. For the purpose of this 
definition, grow means the actual cultivation or propagation of the product beyond 
the mere holding or maintaining of the item prior to sale or lease, and typically 
includes activities associated with the production or multiplying of stock such as the 
development of new plants from cuttings, grafts, plugs, or seedlings.

(12) Pollution--The alteration of the physical, thermal, chemical, or biological quality of, 
or the contamination of, any water in the state that renders the water harmful, 
detrimental, or injurious to humans, animal life, vegetation, or property, or to the 
public health, safety, or welfare, or impairs the usefulness or the public enjoyment of 
the water for any lawful or reasonable purpose.

(13) Public Water Supplier--An individual or entity that supplies water to the public for 
human consumption.  

(14) Regional Water Planning Group--A group established by the Texas Water 
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Development Board to prepare a regional water plan under Texas Water Code, 
§16.053.

(15) Retail Public Water Supplier--An individual or entity that for compensation supplies 
water to the public for human consumption. The term does not include an individual 
or entity that supplies water to itself or its employees or tenants when that water is not 
resold to or used by others.

(16) Reuse--The authorized use for one or more beneficial purposes of use of water that 
remains unconsumed after the water is used for the original purpose of use and before 
that water is either disposed of or discharged or otherwise allowed to flow into a 
watercourse, lake, or other body of state-owned water.

(17) Water conservation plan--A strategy or combination of strategies for reducing the 
volume of water withdrawn from a water supply source, for reducing the loss or 
waste of water, for maintaining or improving the efficiency in the use of water, for 
increasing the recycling and reuse of water, and for preventing the pollution of water. 
A water conservation plan may be a separate document identified as such or may be 
contained within another water management document(s).  

(18) Wholesale Public Water Supplier--An individual or entity that for compensation 
supplies water to another for resale to the public for human consumption. The term 
does not include an individual or entity that supplies water to itself or its employees 
or tenants as an incident of that employee service or tenancy when that water is not 
resold to or used by others, or an individual or entity that conveys water to another 
individual or entity, but does not own the right to the water which is conveyed, 
whether or not for a delivery fee.

Source Note: The provisions of this §288.1 adopted to be effective May 3, 1993, 18 
TexReg 2558; amended to be effective February 21, 1999, 24 TexReg 949; amended to 
be effective April 27, 2000, 25 TexReg 3544; amended to be effective August 15, 2002, 
27 TexReg 7146. 
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Texas Administrative Code

TITLE 30 ENVIRONMENTAL QUALITY 

PART 1 TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

CHAPTER 288 WATER CONSERVATION PLANS, DROUGHT 
CONTINGENCY PLANS, GUIDELINES AND 
REQUIREMENTS 

SUBCHAPTER A WATER CONSERVATION PLANS 

RULE §288.5 Water Conservation Plans for Wholesale Water Suppliers

A water conservation plan for a wholesale water supplier shall provide information, 
where applicable, in response to each of the following paragraphs.

  (1) Minimum requirements. All water conservation plans for wholesale water suppliers 
shall include the following elements:  
    (A) a description of the wholesaler's service area, including population and customer 
data, water use data, water supply system data, and wastewater data;  
    (B) 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 said goals, and a time frame for achieving those 
goals;
    (C) 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;
    (D) a monitoring and record management program for determining water deliveries, 
sales, and losses;  
    (E) a program of metering and leak detection and repair for the wholesaler's water 
storage, delivery, and distribution system;  
    (F) 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, then 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;
    (G) 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;
    (H) 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; and  
    (I) documentation of coordination with the Regional Water Planning Groups for the 
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service area of the wholesale water supplier in order to insure consistency with the 
appropriate approved regional water plans.
  (2) 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:
    (A) 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;
    (B) a program to assist customers in the development of conservation pollution 
prevention and abatement plans;  
    (C) a program for reuse and/or recycling of wastewater and/or greywater; and
    (D) 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.

Source Note: The provisions of this §288.5 adopted to be effective May 3, 1993, 18 
TexReg 2558; amended to be effective February 21, 1999, 24 TexReg 949; amended to 
be effective April 27, 2000, 25 TexReg 3544. 
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APPENDIX B 

Board Resolution Adopting Water Conservation Plan 
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                                                                                                         Prepared by_________________ 

                                                                                    Approved by_________________ 

Brazos River Authority 

Board of Directors 
Agenda Item 15 

Deliberate and Act On a Resolution Adopting a Water Conservation Plan for 
the Brazos River Authority and Authorizing Incorporation of Provisions into 

All Water Sales Contracts used by the Brazos River Authority. 

ACTION:
The following resolution is presented for consideration by the Board of Directors for 
adoption:

BE IT RESOLVED by the Board of Directors of the Brazos River 
Authority that a Water Conservation Plan, attached hereto as Exhibit, 
prepared in conformance with the requirements of the Texas 
Commission on Environmental Quality (TCEQ) is hereby adopted; and 

BE IT FURTHER RESOLVED by the Board of Directors of the 
Brazos River Authority that the General Manager/CEO is directed to 
incorporate provisions into all water sales contracts used by the Brazos 
River Authority to require purchasers of water from the Brazos River 
Authority to implement a Water Conservation Program in accordance 
with the adopted Brazos River Authority Water Conservation Plan. 

SUMMARY:
As a wholesale water supplier, the Authority must have an adopted Water Conservation 
Plan to be in conformance with the rules set forth by the Texas Commission on 
Environmental Quality (TCEQ).  Contained within the plan are details regarding 
Authority practices, including those which could be imposed on customers of the 
Authority, to deal with water conservation throughout the Basin.  Provisions contained 
within the approved Brazos River Authority Water Conservation Plan should be 
incorporated into all water sales contracts used by the Authority. 

FINANCIAL:
There are no direct financial implications to the Authority by adoption of this Water 
Conservation Plan.

STAFF VIEW: 
Adoption of the plan by the Board of Directors will put the Authority in compliance with 
the rules of the Texas Commission on Environmental Quality and inclusion of the 
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provisions within the water sales contracts used by the Authority will ensure our ability 
to pass these requirements on to our customers. 
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Brazos River Authority 

Waco, Texas 

 

Water Conservation Plan 

February 17, 2005 

 

1. Introduction 

As a wholesale water supplier, the Brazos River Authority (Authority) adopts this Water 

Conservation Plan in conformance with the rules governing water conservation plans for 

wholesale water providers set forth by the Texas Commission on Environmental Quality 

(TCEQ) in Texas Administrative Code Title 30, Part 1, Rule §288.5, Water Conservation 

Plans for Wholesale Water Suppliers.  Appendix A includes a copy of the TCEQ rules 

governing water conservation plans for wholesale water providers. 

 

 

2. Minimum Requirements 

Description of the Authority's Service Area 

The Authority has statutory responsibility for conserving and developing the water 

resources of the Brazos River Basin in Texas and making them available for beneficial 

use.  Figure 1 shows the Brazos River Basin in Texas, which includes all or part of 65 

counties.  The Brazos River Basin covers about 47,000 square miles, with 44,440 in 

Texas and slightly over 2,500 in New Mexico.  The Authority’s service area includes the 

Brazos River Basin in Texas, and the Authority also supplies water outside of the Brazos 

River Basin to the San Jacinto-Brazos Coastal Basin and a small part of the Trinity Basin 

(in Johnson County).   

 

Population Data 

Table 1 shows the projected population for the Brazos River Basin and the San Jacinto-

Brazos and Brazos-Colorado Coastal Basins as approved by the Texas Water 

Development Board for the round of regional water planning and due to be completed by 

January of 2006.  As of the year 2000, the population of the Brazos River Basin was 2.14 

million, the population of the San Jacinto-Brazos Coastal Basin was 838,000 and the 

population of the Brazos-Colorado Coastal Basin was 81,000.  The projected year 2060 

population for the Brazos River Basin is 4.29 million, the projected year 2060 population 

for the San Jacinto-Brazos Coastal Basin is 1.73 million, and the projected 2060 

population for the Brazos-Colorado Coastal Basin is 102,000. 
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Figure 1:  Brazos River Basin Location Map 

 

Table 1 

Population Projections for the Brazos River Basin  

and the San Jacinto-Brazos and Brazos-Colorado Coastal Basins 

 

Year 

Projected Brazos 

River Basin 

Population 

Projected San 

Jacinto-Brazos 

Population 

Projected 

Brazos-Colorado 

Population 

2000 2,142,862 838,435 80,994 

2010 2,479,828 972,910 86,096 

2020 2,835,278 1,110,665 91,478 

2030 3,197,695 1,253,983 95,489 

2040 3,544,891 1,391,394 98,388 

2050 3,915,510 1,552,278 100,179 

2060 4,285,525 1,727,265 101,642 
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Customer Data 

As of April 1, 2004, the Authority has approximately 623,000 acre-feet per year of water 

committed under long-term contracts.  Table 2 lists customers with contracts for 5,000 

acre-feet per year or more.  Table 3 lists projected population, municipal water use, and 

per capita municipal water use for the Authority’s major municipal customers.  These 

data were approved by the Texas Water Development Board for the round of regional 

water planning due to be completed by January of 2006. 

 

Table 2 

Brazos River Authority Contracts for  

5,000 Acre-Feet per Year or More 

 

Entity Contract Amount  

(Acre-Feet per Year) 

TXU 122,447 

Reliant 97,000 

Bell County WCID #1 49,509 

City of Lubbock 35,000 

Gulf Coast Water Authority 32,668 

City of Temple  27,953 

City of Round Rock 24,854 

City of Georgetown  22,168 

Dow Chemical 16,000 

Johnson County Rural SUD 13,210 

City of Granbury  11,300 

AES Wolf Hollow, L.P. 10,000 

City of Taylor 8,525 

Acton MUD 7,800 

Central Texas WSC 6,950 

Texas A&M University 6,945 

Kerr-McGee Oil & Gas 6,000 

Aquilla Water Supply District 5,953 

South Texas Water Company 5,625 

City of Cleburne 5,300 

Alcoa 5,000 

 

 

Water Use Data 

Figure 2 shows the history of annual water use from Authority water rights and the 

Authority’s total permitted diversions.  The Authority’s annual use has been increasing 

over the years, with high water use in dry years, including 1978, 1984, 1988, 1996, and 

2000. 
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Table 3b 

Projected Per Capita Water Use for Major Municipal Customers 

 

 

2000 2010 2020 2030 2040 2050 2060

Acton MUD G Acton MUD Hood 148 144 141 139 138 137 137

Aquilla WSC G Files Valley WSC Hill 188 185 182 179 176 175 175

Aquilla WSC G Hillsboro Hill 185 182 179 176 173 172 172

Bell County WCID#1 G 439 WSC Bell 100 96 94 92 91 90 90

Bell County WCID#1 G Belton Bell 134 130 127 125 122 121 121

Bell County WCID#1 G Harker Heights Bell 137 133 130 127 125 124 124

Bell County WCID#1 G Killeen Bell 120 154 179 177 174 170 167

Bell County WCID#1 G Nolanville Bell 110 105 102 99 96 95 95

Bell County WCID#1 G Copperas Cove Coryell 88 83 80 77 75 74 74

Bell County WCID#1 G Fort Hood (CDP) Coryell 394 391 388 385 382 380 380

Central Texas WSC G Bell-Milam Falls WSC Bell 135 130 127 125 124 123 123

Central Texas WSC G Dog Ridge WSC Bell 148 144 141 139 138 137 137

Central Texas WSC G East Bell County WSC Bell 98 94 91 88 86 85 85

Central Texas WSC G Holland Bell 105 101 98 95 92 90 90

Central Texas WSC G Rogers Bell 159 156 153 150 147 145 145

Central Texas WSC G West Bell County WSC Bell 111 108 105 102 99 98 98

Central Texas WSC G Lott Falls 122 120 116 113 110 108 108

Central Texas WSC G Rosebud Falls 106 102 99 96 93 91 91

Central Texas WSC G Kempner Lampasas 212 208 206 204 203 202 202

Central Texas WSC G Kempner WSC Lampasas 305 301 298 297 296 295 295

Central Texas WSC G Lampasas Lampasas 161 200 195 190 185 183 180

Cleburne G Cleburne Johnson 143 176 173 170 168 167 167

Georgetown G Georgetown Williamson 193 188 186 184 183 183 183

Granbury G Granbury Hood 313 309 306 303 302 301 301

Gulf Coast Water Authority H Missouri City Fort Bend 172 169 167 166 167 168 169

Gulf Coast Water Authority H Missouri City Fort Bend 173 169 167 166 167 168 169

Gulf Coast Water Authority H Stafford Fort Bend 72 67 65 63 62 62 62

Gulf Coast Water Authority H Sugar Land Fort Bend 221 216 214 212 211 211 211

Gulf Coast Water Authority H Sugar Land Fort Bend 221 216 214 212 211 211 211

Gulf Coast Water Authority H Bacliff MUD Galveston 67 63 60 57 55 54 54

Gulf Coast Water Authority H Bayou Vista Galveston 215 211 208 205 203 202 202

Gulf Coast Water Authority H Clear Lake Shores Galveston 202 199 195 192 189 188 188

Gulf Coast Water Authority H Galveston Galveston 254 251 248 245 242 240 240

Gulf Coast Water Authority H Galveston County WCID #12 Galveston 149 145 142 140 138 137 137

Gulf Coast Water Authority H Hitchcock Galveston 128 125 121 118 115 114 114

Gulf Coast Water Authority H Kemah Galveston 87 83 81 80 79 78 78

Gulf Coast Water Authority H La Marque Galveston 144 141 138 135 132 130 130

Gulf Coast Water Authority H League City Galveston 130 125 122 120 118 117 117

Gulf Coast Water Authority H San Leon MUD Galveston 87 83 80 77 75 74 74

Gulf Coast Water Authority H Santa Fe Galveston 90 87 83 80 77 76 76

Gulf Coast Water Authority H Texas City Galveston 142 138 135 132 129 127 127

Gulf Coast Water Authority H Tiki Island Galveston 175 171 169 167 166 165 165

Gulf Coast Water Authority H Pearland Harris 134 129 127 125 124 124 124

Johnson County Rural WSC G Johnson County Rural WSC Hill 171 173 173 176 185 189 190

Johnson County Rural WSC G Johnson County Rural WSC Johnson 171 171 174 178 184 190 190

Lubbock O Lubbock Lubbock 181 177 174 171 168 167 167

Round Rock G Brushy Creek MUD Williamson 150 145 145 145 145 145 145

Round Rock G Fern Bluff MUD Williamson 125 122 121 120 120 120 120

Round Rock G Round Rock Williamson 201 197 194 192 191 191 191

Taylor G Taylor Williamson 150 145 142 139 137 136 136

Temple G Little River-Academy Bell 141 137 134 131 128 127 127

Temple G Morgans Point Resort Bell 104 100 97 95 94 93 93

Temple G Temple Bell 224 220 217 215 212 211 211

Temple G Troy Bell 124 120 117 114 111 109 109

Per Capita

(Gallons per Capita per Day)Authority Customer Region Water User Group County
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Figure 2:  Permitted Diversion Rights and Total Water Use 
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Water Supply System Data 

The Authority holds Texas water rights for four reservoirs that it owns and operates for 

water supply – Possum Kingdom Lake, Lake Granbury, Lake Limestone and Lake Alan 

Henry.  The Authority holds Texas water rights and contracts with the U.S. Army Corps 

of Engineers for storage space in eight multi-purpose Federal reservoirs – Lakes 

Whitney, Belton, Proctor, Somerville, Stillhouse Hollow, Granger, Georgetown and 

Aquilla.  Figure 3 shows the location of the twelve existing reservoirs for which the 

Authority has water rights. 

The Authority makes water available on a wholesale basis from the twelve existing 

reservoirs in which it holds water rights to municipal, industrial and agricultural water 

customers.  The Authority also holds a water right jointly with the City of Houston and 

the Texas Water Development Board for the proposed Allens Creek Reservoir.  

Altogether, the Authority has total authorized priority diversions of 796,551 acre-feet per 

year
1
. 

In addition to its reservoirs, the Authority operates two pipeline delivery systems:  the 

Williamson County Raw Water Line connecting Lake Stillhouse Hollow to Lake 

                                                 
1
 Permitted diversions include 35,000 acre-feet per year from Lake Alan Henry and 99,650 acre-feet per 

year from Allens Creek Reservoir.  Lake Alan Henry is not part of the existing System Operation Order and 

the supply has been fully contracted to the City of Lubbock. 
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Georgetown, and the West Central Brazos Water Distribution System, a pipeline 

formerly used to deliver water from Lake Possum Kingdom for oilfield production.  The 

Williamson County pipeline is expected to begin operation in 2004 and the West Central 

Brazos system is expected to begin delivery of water to municipal customers by 2006. 

 

Figure 3:  Brazos River Authority Reservoirs 

 

 

The Authority currently owns and operates the Lake Granbury Surface Water and 

Treatment System (SWATS), which was the first advanced membrane treatment plant in 

Texas. The plant uses an electrodialysis reversal process and ultra filter/reverse osmosis 

to remove naturally occurring salt from raw water diverted from Lake Granbury.  The 

SWATS plant provides water for the City of Granbury, the Acton Municipal Utility 

District, the Johnson County Fresh Water Supply District No. 1, the Johnson County 

Rural Special Utility District, and the City of Keene. 

 

Wastewater Data 

The Authority owns or operates six wastewater facilities – the Temple-Belton Regional 

Sewerage System, the Brushy Creek Regional Sewerage System, Clute-Richwood 

Wastewater Treatment Facility, Sugar Land Regional Sewerage System, City of Hutto 

Wastewater Plant, and the Lee County Freshwater Supply District #1.  Table 4 shows the 

return flows of treated effluent from these plants for 2000 through 2002. 
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Table 4 

Return Flows from Brazos River Authority Wastewater Treatment Facilities 

(Values in Acre-Feet per Year) 

 

Brazos River Authority Wastewater Plant 2000 2001 2002 2003 

Temple-Belton Regional Sewerage System 6,705 7,971 6,743 7,011 

East Brushy Creek Regional Wastewater System 9,412 10,990 11,223 11,922 

City of Hutto Wastewater Plant 142 264 255 282 

Clute-Richwood Wastewater Treatment Facility 2,376 3,092 3,318 3,057 

Lee County Fresh Water Supply District #1 (Dime Box) - - 6 5 

Sugar Land Regional Sewerage System 4,311 5,149 4,780 4,370 

Total 22,946 27,466 26,325 26,647 

 

Specification of Conservation Goals 

The Brazos River Basin is very large and has highly varied climatic conditions.  The 

basin includes a multitude of water users, some of which purchase water from the 

Authority and some of which do not.  The Authority provides assistance to its customers 

(industries, municipalities, and irrigators) in the development and implementation of 

conservation programs.  The Authority adopts the following conservation goals: 

• As existing water sale contracts come due for renewal, implement and maintain water 

rate structures that discourage wasteful use of water and produce enough revenue to 

meet bond obligations and other expenses of operation. 

• To the maximum extent possible within regulatory, institutional, and physical 

constraints, optimize benefits from the Authority's reservoirs through system 

operation and coordinated use of excess unregulated flows. 

• Implement a program of regular inspection, maintenance and repair of pipelines and 

pump stations in the Authority’s delivery system.  Emphasize control of leaks and 

water losses. 

• Continue to develop and improve the Authority’s existing water conservation 

education and information program. 

• Pursue wastewater reuse by the Authority as opportunities arise. 

• When authorized by the Authority's Board of Directors, cooperate with various local 

entities in planning, developing and operating regional water resource projects and 

pollution prevention and abatement programs. 

• Implement the Environmental Leadership Policy of the Brazos River Authority to 

enhance and protect the water quality in the Brazos River Basin and adjacent coastal 

basins.  Specific programs include but are not limited to the Clean Rivers Program 

and the Quality Water for the Brazos Community program. 
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• Continue to cooperate with federal and state agencies in monitoring, developing and 

disseminating water quantity and quality data. 

• Develop and implement appropriate water conservation plans and programs to meet 

the needs of specific projects, areas or circumstances. 

• As new contracts are entered into and contracts are renewed, require contract users to 

develop and implement conservation plans pursuant to TCEQ rules.  Users that 

supply potable water to others will be encouraged to consider and implement the 

following conservation activities, as appropriate: 

o Set specific conservation goals including, where appropriate, target per capita 

water use, maximum acceptable unaccounted-for water, and a time frame for 

achieving these goals.  After May 1, 2005, specific, quantifiable 5-year and 10-

year goals will be required. 

o Establish conservation-oriented rate structures such as uniform or increasing 

block rates and or seasonal rates to inhibit the waste or inefficient use of water.  

Similar rate structures should also be applied to wastewater returned to the 

sewerage system for treatment. 

o Establish an aggressive program for calibrating water meters and for repairing or 

replacing those found to have an error of 5% or more.  The program should focus 

initially on master meters and those of major users, then expand to include the 

meters of all users. 

o Establish and maintain an active leak detection and repair program to identify 

discrete sections of distribution systems with excessive water losses.  Implement 

maintenance programs which will result in long-term solutions to repetitive line 

breaks or other events which result in the loss of water. 

o Establish a goal to reduce annual unaccounted water in distribution systems to no 

more than 12% within 5 years of the date of the water conservation plan and 

maintain unaccounted losses at no more than 12% for each year thereafter.  

(Water suppliers in rural areas with large distances between customers may set a 

goal higher than 12%, if appropriate.) 

o Publicize the financial benefits to the community of water conservation by 

avoiding the cost of expanding the water supply and wastewater treatment 

systems.   

o Encourage the use of landscaping that will minimize water requirements. 

o Publicize and encourage demand reduction practices, i.e., off-peak watering of 

lawns, etc. 

In accordance with TAC 30 §288.5, the Authority has set specific, quantified targets for 

water savings.  These goals include target goals for municipal use in gallons per capita 

per day (gpcd) for the Authority’s service area and maximum acceptable unaccounted-for 

water.  The full text of §288.5 is in Appendix A.   
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The Authority has set per capita water use goals of 157 gpcd for the year 2010 and 153 

gpcd for the year 2015 for its service area, which is the entire Brazos Basin.  The basis 

for these goals are projected per capita water demands developed by the Texas Water 

Development Board for the 2006 State Water Plan and suggested municipal conservation 

savings developed by the Brazos G Regional Water Planning Group for use in the 2006 

Brazos G regional water plan.  More information regarding the basis for the goals may be 

found in Appendix B.  The per capita water demands are the total projected municipal 

water use within the Brazos Basin divided by the population within the basin and do not 

represent per capita water demand for a specific entity.  

The Authority has set a goal for its service area to reduce annual unaccounted water in 

distribution systems to no more than 12% for the year 2010 and maintain unaccounted 

losses at no more than 12% through the year 2020.  Water suppliers in rural areas with 

large distances between customers may have more than 12% unaccounted for water, if 

appropriate. 

As stated in TAC 30 §288.5, these goals are not enforceable.  The goals contained in this 

plan are provided as guidance for retail water providers within the Brazos Basin.  Current 

or future Authority water sales, contracts or other agreements will not depend upon 

adoption or achievement of these goals by Authority customers.  The Authority will 

continue to encourage customers to adopt goals based on criteria specific to the 

customer’s situation. 

 

Description of Practices Utilized to Measure and Account for Diversions 

All diversions of water by the Authority's water customers (excepting those uses not 

exceeding five acre-feet of water per year) must be metered or otherwise measured with 

an error of less than plus or minus 5% and reported to the Authority in a timely manner. 

 

Monitoring and Record Management Program 

The Authority, in conjunction with the U.S. Geological Survey, operates numerous 

stream gauging stations throughout the basin which provide information on Authority 

reservoirs and stream flows, including releases from the reservoirs.  The Authority has 

developed an integrated communication system for real-time monitoring that uses 

satellites, line-of-sight radio, microwave and dedicated telephone land lines to transmit 

radar images, river and reservoir conditions, and weather forecasts to Authority 

personnel. 

The Authority monitors surface water rights in the basin and water supply releases to 

ensure that its water rights and releases for customers are protected.  The Authority has 

developed a plan for cooperative water rights monitoring for the lower Brazos River 

Basin based on daily flows. 
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The Brazos River Authority preserves its records in accordance with its Records 

Retention Policy, which is modeled after the procedures used by the Texas State Library.  

This policy is consistent with the provisions of the Local Government Records Act 

(Texas Water Code § 49.065(c); Texas Local Government Code §§ 201.001-205.009). 

 

Metering and Leak Detection and Repair 

Currently the Authority uses the bed and banks of the Brazos River and its tributaries to 

deliver water the vast majority of its supplies to customers.  The Authority currently has 

limited deliveries by pipeline in the West Central Brazos Pipeline.  The Williamson 

County Raw Water Line is also part of the Authority system.  Deliveries through both of 

these systems are expected to increase over time.  The Authority will implement a 

program of regular inspection, maintenance and repair of pipelines and pump stations, 

focusing on the monitoring of unaccounted water and the detection and repair of leaks. 

 

Conservation Requirements in Authority Contracts 

The Authority includes the following clause addressing water conservation in every new 

and renewed contract: 

Conservation of Water.  It is the intent of the parties to this Agreement to 

provide to the maximum extent practicable for the conservation of water, and 

Purchaser agrees that it is a condition of this Agreement that Purchaser shall 

maintain and operate its facilities in a manner that will prevent the unnecessary 

waste of water.  Purchaser agrees to implement a water conservation program 

in accordance with the BRA’s Water Conservation Plan adopted by BRA’s 

Board of Directors on April 26, 2004, and any subsequent amendments thereto 

and that the water diverted by Purchaser, pursuant to this Agreement, will be 

used in accordance with such Water Conservation Plan.  Purchaser agrees that, 

in the event that Purchaser furnishes water or water services to a third party or 

successive parties, that, in turn, will furnish the water or water services to the 

ultimate consumer, the requirements of this Agreement relative to water 

conservation shall be met through contractual agreements between the 

Purchaser and the third party or successive parties, providing for the 

establishment and implementation of a water conservation program consistent 

with BRA’s Water Conservation Plan.  BRA, in accordance with applicable law, 

may from time to time adopt reasonable rules and regulations relating to water 

conservation.  Purchaser agrees to amend its water conservation program, as 

necessary, to reflect BRA’s Water Conservation Plan, as such plan may be 

amended from time to time. 

 

Reservoir System Operation Plan 

To the maximum extent possible within regulatory, institutional, and physical constraints, 

the Authority seeks to optimize water supply from its reservoirs and run-of-the-river 
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supplies through coordinated system operation.  In order to achieve the goal of optimal 

management of the water resources of the Brazos River Basin, the Authority may seek 

additional appropriations of state water and seek changes to its existing water rights to 

allow more efficient operation of its system.   

The most productive conservation measure available to the Authority is the effective 

development and protection of water resources.  The operation of the Authority system is 

currently governed by the System Operation Order, which has been incorporated into the 

water rights for Lake Possum Kingdom, Lake Granbury, Lake Whitney, Lake Aquilla, 

Lake Proctor, Lake Belton, Lake Stillhouse Hollow, Lake Georgetown, Lake Granger, 

Lake Limestone and Lake Somerville.  (Lake Alan Henry and the proposed Allens Creek 

Reservoir are not included in the System Operation Order.)  The total sum of the priority 

rights for the 11 reservoirs included in the System Operation Order is 661,901 acre-feet
2
.    

The System Operation Order allows diversion from any reservoir to exceed the priority 

right for that reservoir as long as: 

• The sum of the annual diversions from the 11 reservoirs included in the System 

Operation Order does not exceed 661,901 acre-feet, 

• The annual amount diverted from that reservoir does not exceed the sum of the 

amounts authorized for all purposes for the reservoir, 

• The annual amount of water diverted or released from that reservoir for a particular 

purpose may exceed the authorization for that purpose under that reservoir’s 

certificate of adjudication, but may not exceed the total authorized diversions for all 

purposes from that reservoir. 

Diversion for system operation may not be made from a reservoir when the content of 

that reservoir is 30 percent or less of the conservation storage unless the content of all 

system reservoirs is 30 percent or less of the conservation storage. 

The Authority also has the ability under Certificate of Adjudication 12-5166 to utilize 

unappropriated flows in the lower Brazos River Basin to meet customer demands on a 

non-priority basis, accounting for these diversions by assigning them to an Authority 

reservoir included in the System Operation Order.  Any additional water that may 

become available through system operation is not recognized by these existing water 

rights. 

 

Means for Implementation and Enforcement 

This Water Conservation Plan and all plans developed hereunder are required to be 

followed by purchasers in all of the Authority’s water availability agreements. Violation 

of the Plan is a violation of the agreement provision and will be treated as such. 

                                                 
2
 The water rights for Lake Alan Henry and Allens Creek Reservoir, which are not included in the System 

Operation Order, allow diversion of 35,000 acre-feet per year and 99,650 acre-feet per year, respectively.  

Altogether, the Authority has permitted priority diversions of 796,551 acre-feet per year.   
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A copy of the resolution by the Board of Directors of the Brazos River Authority 

adopting this Water Conservation Plan may be found in Appendix C. 

 

Documentation of Coordination with Regional Water Plans 

The Authority is providing a copy of this Plan to each of the Regional Water Planning 

Groups located within the Brazos River Basin (Region B, Region C, Region F, Brazos G, 

Region H, Lower Colorado (Region K) and Llano-Estacado (Region O)). 

 

Review and Update of Water Conservation Plan 

The Authority will review and update this Water Conservation Plan, as appropriate, at 

least every 5 years, but not later than May 1, 2009.  The update will include an 

assessment of water conservation goals and new or updated information. 

 

3. Additional Conservation Strategies 

The Authority also adopts these additional conservation strategies: 

• The Authority will encourage and assist customers in the development of 

conservation pollution prevention and abatement plans through participation in 

programs such as the Clean Rivers Program and the Quality Water for the Brazos 

Community program. 

• The Authority will adopt any other water conservation practice, method, or technique 

which the Authority finds to be appropriate for achieving the stated goals of this 

water conservation plan. 
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APPENDIX A 

Texas Commission on Environmental Quality Rules on Water Conservation Plans 

for Wholesale Water Suppliers 

 

 Texas Administrative Code  

TITLE 30 ENVIRONMENTAL QUALITY 

PART 1 TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

CHAPTER 288 WATER CONSERVATION PLANS, DROUGHT 

CONTINGENCY PLANS, GUIDELINES AND 

REQUIREMENTS 

SUBCHAPTER A WATER CONSERVATION PLANS 

RULE §288.1 Definitions 

 

The following words and terms, when used in this chapter, shall have the following 

meanings, unless the context clearly indicates otherwise.  

(1) Agricultural or Agriculture--means any of the following activities:  

(A) cultivating the soil to produce crops for human food, animal feed, or planting 

seed or for the production of fibers;  

(B) the practice of floriculture, viticulture, silviculture, and horticulture, including the 

cultivation of plants in containers or non-soil media by a nursery grower;  

(C) raising, feeding, or keeping animals for breeding purposes or for the production 

of food or fiber, leather, pelts, or other tangible products having a commercial 

value;  

(D) raising or keeping equine animals;  

(E) wildlife management; and  

(F) planting cover crops, including cover crops cultivated for transplantation, or 

leaving land idle for the purpose of participating in any governmental program or 

normal crop or livestock rotation procedure.  

(2) Agricultural use--Any use or activity involving agriculture, including irrigation.  

(3) Conservation--Those practices, techniques, and technologies that reduce the 

consumption of water, reduce the loss or waste of water, improve the efficiency in the 

use of water, or increase the recycling and reuse of water so that a water supply is 

made available for future or alternative uses.  

(4) Drought contingency plan--A strategy or combination of strategies for temporary 

supply and demand management responses to temporary and potentially recurring 

water supply shortages and other water supply emergencies. A drought contingency 

plan may be a separate document identified as such or may be contained within 

another water management document(s).  
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(5) Industrial use--The use of water in processes designed to convert materials of a lower 

order of value into forms having greater usability and commercial value, commercial 

fish production, and the development of power by means other than hydroelectric, but 

does not include agricultural use.  

(6) Irrigation--The agricultural use of water for the irrigation of crops, trees, and 

pastureland, including, but not limited to, golf courses and parks which do not receive 

water through a municipal distribution system.  

(7) Irrigation water use efficiency--The percentage of that amount of irrigation water 

which is beneficially used by agriculture crops or other vegetation relative to the 

amount of water diverted from the source(s) of supply. Beneficial uses of water for 

irrigation purposes include, but are not limited to, evapotranspiration needs for 

vegetative maintenance and growth, salinity management, and leaching requirements 

associated with irrigation.  

(8) Mining use--The use of water for mining processes including hydraulic use, drilling, 

washing sand and gravel, and oil field repressuring.  

(9) Municipal per capita water use--The sum total of water diverted into a water supply 

system for residential, commercial, and public and institutional uses divided by actual 

population served.  

(10) Municipal use--The use of potable water within or outside a municipality and its 

environs whether supplied by a person, privately owned utility, political subdivision, 

or other entity as well as the use of sewage effluent for certain purposes, including the 

use of treated water for domestic purposes, fighting fires, sprinkling streets, flushing 

sewers and drains, watering parks and parkways, and recreational purposes, including 

public and private swimming pools, the use of potable water in industrial and 

commercial enterprises supplied by a municipal distribution system without special 

construction to meet its demands, and for the watering of lawns and family gardens.  

(11) Nursery grower--A person engaged in the practice of floriculture, viticulture, 

silviculture, and horticulture, including the cultivation of plants in containers or 

nonsoil media, who grows more than 50% of the products that the person either sells 

or leases, regardless of the variety sold, leased, or grown. For the purpose of this 

definition, grow means the actual cultivation or propagation of the product beyond 

the mere holding or maintaining of the item prior to sale or lease, and typically 

includes activities associated with the production or multiplying of stock such as the 

development of new plants from cuttings, grafts, plugs, or seedlings.  

(12) Pollution--The alteration of the physical, thermal, chemical, or biological quality of, 

or the contamination of, any water in the state that renders the water harmful, 

detrimental, or injurious to humans, animal life, vegetation, or property, or to the 

public health, safety, or welfare, or impairs the usefulness or the public enjoyment of 

the water for any lawful or reasonable purpose.  

(13) Public Water Supplier--An individual or entity that supplies water to the public for 

human consumption.  

(14) Regional Water Planning Group--A group established by the Texas Water 
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Development Board to prepare a regional water plan under Texas Water Code, 

§16.053.  

(15) Retail Public Water Supplier--An individual or entity that for compensation supplies 

water to the public for human consumption. The term does not include an individual 

or entity that supplies water to itself or its employees or tenants when that water is not 

resold to or used by others.  

(16) Reuse--The authorized use for one or more beneficial purposes of use of water that 

remains unconsumed after the water is used for the original purpose of use and before 

that water is either disposed of or discharged or otherwise allowed to flow into a 

watercourse, lake, or other body of state-owned water.  

(17) Water conservation plan--A strategy or combination of strategies for reducing the 

volume of water withdrawn from a water supply source, for reducing the loss or 

waste of water, for maintaining or improving the efficiency in the use of water, for 

increasing the recycling and reuse of water, and for preventing the pollution of water. 

A water conservation plan may be a separate document identified as such or may be 

contained within another water management document(s).  

(18) Wholesale Public Water Supplier--An individual or entity that for compensation 

supplies water to another for resale to the public for human consumption. The term 

does not include an individual or entity that supplies water to itself or its employees 

or tenants as an incident of that employee service or tenancy when that water is not 

resold to or used by others, or an individual or entity that conveys water to another 

individual or entity, but does not own the right to the water which is conveyed, 

whether or not for a delivery fee.  

 

Source Note: The provisions of this §288.1 adopted to be effective May 3, 1993, 18 

TexReg 2558; amended to be effective February 21, 1999, 24 TexReg 949; amended to 

be effective April 27, 2000, 25 TexReg 3544; amended to be effective August 15, 2002, 

27 TexReg 7146. 
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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.  

  (1) Minimum requirements. All water conservation plans for wholesale water suppliers must 

include the following elements:  

    (A) a description of the wholesaler's service area, including population and customer data, 

water use data, water supply system data, and wastewater data;  

    (B) 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;  

    (C) beginning May 1, 2005, specific, quantified five-year and ten-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;  

    (D) 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;  

    (E) a monitoring and record management program for determining water deliveries, sales, and 

losses;  

    (F) a program of metering and leak detection and repair for the wholesaler's water storage, 

delivery, and distribution system;  

    (G) 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 
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conservation measures using the applicable elements of this chapter. If the customer intends to 

resell the water, then 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;  

    (H) 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;  

    (I) 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; and  

    (J) 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 appropriate approved 

regional water plans.  

  (2) 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:  

    (A) 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;  

    (B) a program to assist agricultural customers in the development of conservation pollution 

prevention and abatement plans;  

    (C) a program for reuse and/or recycling of wastewater and/or graywater; and  

    (D) 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.  

  (3) Review and update requirements. 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 not later 

than May 1, 2009, and every five years after that date to coincide with the regional water 

planning group.  

 
Source Note: The provisions of this §288.5 adopted to be effective May 3, 1993, 18 TexReg 

2558; amended to be effective February 21, 1999, 24 TexReg 949; amended to be effective April 

27, 2000, 25 TexReg 3544; amended to be effective October 7, 2004, 29 TexReg 9384 
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APPENDIX B 

Per Capita Water Demand Projections 

 

BRA-CA-000296



  

 

T
a
b

le
 B

-1
 

T
ex

a
s 

W
a
te

r 
D

ev
el

o
p

m
en

t 
B

o
a
rd

 P
o
p

u
la

ti
o
n

 a
n

d
 W

a
te

r 
D

em
a
n

d
 P

ro
je

ct
io

n
s 

fo
r 

th
e 

B
ra

zo
s 

B
a
si

n
 

 
R

eg
io

n
 

C
o

u
n

ty
 

P
o

p
u

la
ti

o
n

 
D

e
m

a
n

d
 (

a
c-

ft
) 

P
er

 C
a

p
it

a
 W

a
te

r 
U

se
 (

g
p

cd
) 

 
 

2
0

0
0

 
2

0
1

0
 

2
0

2
0

 
2

0
0

0
 

2
0

1
0

 
2

0
2

0
 

2
0

0
0

 
2

0
1

0
 

2
0

2
0

 

B
 

A
rc

h
er

 
7

7
 

8
4

 
9

2
 

1
1

 
7

9
 

7
2

 
1

2
7

 
8

3
9

 
6

9
8

 

B
 

B
ay

lo
r 

3
,7

6
7

 
3

,5
4

3
 

3
,4

1
5

 
7

1
0

 
8

1
2

 
7

4
0

 
1

6
8

 
2

0
4

 
1

9
3

 

B
 

K
in

g
 

2
0

 
2

2
 

2
4

 
1

1
 

7
 

8
 

4
9

1
 

2
8

4
 

2
9

7
 

B
 

Y
o

u
n

g
 

3
,9

4
8

 
3

,9
8

6
 

4
,0

7
4

 
7

3
5

 
7

8
9

 
7

6
7

 
1

6
6

 
1

7
7

 
1

6
8

 

C
 

F
re

es
to

n
e 

3
,1

4
5

 
3

,4
6

8
 

3
,7

8
5

 
3

3
8

 
4

0
4

 
4

7
8

 
9

6
 

1
0

4
 

1
1

3
 

C
 

Ja
ck

 
1

,8
6

8
 

1
,9

1
7

 
1

,9
7

7
 

2
3

0
 

2
6

9
 

2
7

0
 

1
1

0
 

1
2

5
 

1
2

2
 

C
 

P
ar

k
er

 
1

9
,1

3
8

 
2

3
,3

0
0

 
2

5
,2

9
1

 
2

,5
1

3
 

3
,2

7
9

 
3

,4
6

7
 

1
1

7
 

1
2

6
 

1
2

2
 

F
 

B
o

rd
en

 
5

9
 

6
4

 
6

6
 

1
3

 
1

4
 

1
4

 
1

9
7

 
1

9
5

 
1

8
9

 

F
 

B
ro

w
n
 

8
5

 
8

9
 

9
2

 
1

2
 

1
2

 
1

2
 

1
2

6
 

1
2

0
 

1
1

6
 

F
 

M
it

ch
el

l 
0

 
0

 
0

 
0

 
0

 
0

 
 

 
 

F
 

S
cu

rr
y
 

2
,0

1
6

 
2

,1
0

3
 

2
,1

8
6

 
3

1
2

 
3

1
6

 
3

1
8

 
1

3
8

 
1

3
4

 
1

3
0

 

G
 

B
el

l 
2

3
7

,9
7

4
 

2
7

9
,3

1
3

 
3

1
5

,7
6

6
 

4
5

,0
3
0

 
5

5
,1

1
3

 
6

4
,4

0
1

 
1

6
9

 
1

7
6

 
1

8
2

 

G
 

B
o

sq
u
e 

1
7

,2
0
4

 
1

9
,8

3
1

 
2

2
,6

4
6

 
2

,5
3

9
 

2
,8

2
9

 
3

,1
3

8
 

1
3

2
 

1
2

7
 

1
2

4
 

G
 

B
ra

zo
s 

1
5

2
,4

1
5

 
1

7
8

,1
8

7
 

2
0

5
,0

9
9

 
3

0
,3

1
7

 
3

4
,9

9
2

 
3

9
,5

8
7

 
1

7
7

 
1

7
5

 
1

7
2

 

G
 

B
u
rl

es
o

n
 

1
6

,4
7
0

 
1

8
,4

7
7

 
2

0
,6

6
3

 
2

,3
2

0
 

2
,6

5
6

 
2

,8
6

3
 

1
2

6
 

1
2

8
 

1
2

4
 

G
 

C
al

la
h
an

 
8

,2
5

0
 

8
,2

0
7

 
8

,2
9

2
 

9
8

9
 

9
5

5
 

9
3

6
 

1
0

7
 

1
0

4
 

1
0

1
 

G
 

C
o

m
a
n
ch

e 
1

3
,8

9
7

 
1

4
,1

4
2

 
1

4
,5

8
6

 
1

,7
5

3
 

1
,8

1
3

 
1

,8
1

5
 

1
1

3
 

1
1

4
 

1
1

1
 

G
 

C
o

ry
el

l 
7

4
,9

7
8

 
8

7
,7

0
7

 
1

0
2

,4
1

4
 

1
6

,5
8
1

 
1

8
,3

9
0

 
2

0
,5

2
8

 
1

9
7

 
1

8
7

 
1

7
9

 

G
 

E
as

tl
an

d
 

1
8

,0
5
9

 
1

8
,0

9
7

 
1

8
,1

4
3

 
2

,9
7

0
 

2
,9

0
7

 
2

,8
5

3
 

1
4

7
 

1
4

3
 

1
4

0
 

G
 

E
ra

th
 

3
3

,0
0
1

 
3

6
,6

6
6

 
4

0
,6

0
9

 
4

,6
1

9
 

4
,9

0
7

 
5

,2
5

2
 

1
2

5
 

1
1

9
 

1
1

5
 

G
 

F
al

ls
 

1
8

,5
7
6

 
1

9
,6

0
0

 
2

0
,8

8
4

 
3

,8
9

5
 

3
,9

9
3

 
4

,1
3

2
 

1
8

7
 

1
8

2
 

1
7

7
 

G
 

F
is

h
er

 
4

,3
4

4
 

4
,2

6
4

 
4

,2
5

9
 

6
8

9
 

6
5

6
 

6
4

1
 

1
4

2
 

1
3

7
 

1
3

4
 

G
 

G
ri

m
es

 
1

6
,8

1
9

 
1

9
,4

5
0

 
2

2
,3

8
4

 
2

,3
2

8
 

2
,7

0
9

 
3

,0
0

9
 

1
2

3
 

1
2

4
 

1
2

0
 

G
 

H
a
m

il
to

n
 

8
,2

2
9

 
7

,7
9

0
 

7
,6

8
1

 
1

,3
6

0
 

1
,2

7
9

 
1

,2
3

9
 

1
4

7
 

1
4

6
 

1
4

4
 

G
 

H
as

k
el

l 
6

,0
9

3
 

5
,8

6
0

 
5

,7
4

1
 

9
3

6
 

8
8

3
 

8
4

4
 

1
3

7
 

1
3

4
 

1
3

1
 

G
 

H
il

l 
2

7
,0

4
0

 
2

7
,8

5
4

 
2

8
,9

9
2

 
3

,9
2

4
 

3
,9

4
3

 
3

,9
9

5
 

1
2

9
 

1
2

6
 

1
2

3
 

G
 

H
o

o
d

 
4

1
,0

3
6

 
4

9
,1

3
1

 
5

8
,2

7
3

 
7

,7
8

4
 

9
,1

2
3

 
1

0
,6

5
2

 
1

6
9

 
1

6
6

 
1

6
3

 

G
 

Jo
h
n
so

n
 

4
7

,2
9
8

 
5

5
,6

4
3

 
6

5
,4

7
3

 
7

,6
5

1
 

1
0

,0
3
0

 
1

1
,6

4
7

 
1

4
4

 
1

6
1

 
1

5
9

 

 
 

 
 

 
 

 
 

 
 

 

B
R
A
-C
A
-0
0
0
2
9
7



  

T
a
b

le
 B

-1
 (

co
n

t.
) 

 
 

 
 

 
 

 
 

 

R
eg

io
n

 
C

o
u

n
ty

 
P

o
p

u
la

ti
o

n
 

D
e
m

a
n

d
 (

a
c-

ft
) 

P
er

 C
a

p
it

a
 W

a
te

r 
U

se
 (

g
p

cd
) 

 
 

2
0

0
0

 
2

0
1

0
 

2
0

2
0

 
2

0
0

0
 

2
0

1
0

 
2

0
2

0
 

2
0

0
0

 
2

0
1

0
 

2
0

2
0

 

G
 

Jo
n
es

 
2

0
,7

8
5

 
2

1
,2

1
1

 
2

1
,7

2
9

 
3

,9
8

8
 

3
,1

3
6

 
3

,1
3

8
 

1
7

1
 

1
3

2
 

1
2

9
 

G
 

K
en

t 
8

5
9

 
8

4
0

 
8

2
1

 
1

6
1

 
1

5
4

 
1

4
8

 
1

6
7

 
1

6
4

 
1

6
1

 

G
 

K
n
o

x
 

4
,0

6
4

 
4

,0
1

2
 

4
,1

1
4

 
7

0
6

 
6

8
2

 
6

8
6

 
1

5
5

 
1

5
2

 
1

4
9

 

G
 

L
a
m

p
a
sa

s 
1

6
,9

1
0

 
1

9
,1

5
0

 
2

1
,5

1
4

 
3

,5
2

9
 

4
,3

1
3

 
4

,7
8

5
 

1
8

6
 

2
0

1
 

1
9

8
 

G
 

L
ee

 
1

1
,4

5
7

 
1

3
,2

7
1

 
1

5
,4

6
0

 
1

,9
3

0
 

2
,1

6
7

 
2

,4
6

3
 

1
5

0
 

1
4

6
 

1
4

2
 

G
 

L
im

es
to

n
e 

1
7

,7
5
5

 
1

9
,1

1
6

 
2

0
,8

5
2

 
2

,4
9

3
 

2
,6

3
3

 
2

,8
3

0
 

1
2

5
 

1
2

3
 

1
2

1
 

G
 

M
cL

e
n
n
a
n
 

2
1

3
,5

1
7

 
2

3
1

,8
8

2
 

2
5

0
,3

9
8

 
4

4
,1

0
5

 
4

7
,0

4
6

 
5

0
,0

0
4

 
1

8
4

 
1

8
1

 
1

7
8

 

G
 

M
il

a
m

 
2

4
,2

3
8

 
2

5
,4

5
6

 
2

6
,8

2
0

 
4

,6
3

3
 

4
,8

2
6

 
4

,9
6

8
 

1
7

1
 

1
6

9
 

1
6

5
 

G
 

N
o

la
n
 

1
4

,8
6
2

 
1

5
,5

6
5

 
1

6
,1

5
5

 
3

,3
2

0
 

3
,4

2
2

 
3

,4
8

1
 

1
9

9
 

1
9

6
 

1
9

2
 

G
 

P
al

o
 P

in
to

 
2

7
,0

2
6

 
2

8
,8

9
5

 
3

1
,1

4
7

 
4

,7
5

6
 

4
,9

2
6

 
5

,1
8

7
 

1
5

7
 

1
5

2
 

1
4

9
 

G
 

R
o

b
er

ts
o

n
 

1
6

,0
0
0

 
1

7
,1

6
4

 
1

8
,7

0
4

 
2

,8
1

2
 

2
,8

7
4

 
2

,9
7

9
 

1
5

7
 

1
4

9
 

1
4

2
 

G
 

S
h
ac

k
el

fo
rd

 
3

,3
0

2
 

3
,4

5
6

 
3

,6
3

8
 

9
3

1
 

9
6

3
 

9
9

7
 

2
5

2
 

2
4

9
 

2
4

4
 

G
 

S
o

m
er

v
el

l 
6

,8
0

9
 

7
,5

4
2

 
8

,3
9

3
 

1
,0

1
3

 
1

,0
7

1
 

1
,1

4
5

 
1

3
3

 
1

2
7

 
1

2
2

 

G
 

S
te

p
h
en

s 
9

,6
7

4
 

9
,8

7
3

 
1

0
,0

3
0

 
1

,4
6

9
 

1
,7

7
8

 
1

,7
7

8
 

1
3

5
 

1
6

1
 

1
5

8
 

G
 

S
to

n
e
w

al
l 

1
,6

9
3

 
1

,6
8

7
 

1
,6

3
4

 
2

9
9

 
2

9
2

 
2

7
7

 
1

5
8

 
1

5
4

 
1

5
1

 

G
 

T
ay

lo
r 

1
2

4
,5

5
0

 
1

3
4

,2
1

4
 

1
4

0
,3

9
0

 
3

9
,2

1
9

 
2

3
,5

3
9

 
2

4
,1

4
8

 
2

8
1

 
1

5
6

 
1

5
3

 

G
 

T
h
ro

ck
m

o
rt

o
n
 

1
,8

5
0

 
1

,8
5

1
 

1
,7

9
3

 
3

5
4

 
3

4
8

 
3

3
2

 
1

7
1

 
1

6
8

 
1

6
5

 

G
 

W
as

h
in

g
to

n
 

3
0

,3
6
3

 
3

2
,5

4
8

 
3

5
,2

4
1

 
5

,0
4

6
 

5
,2

6
4

 
5

,5
4

5
 

1
4

8
 

1
4

4
 

1
4

0
 

G
 

W
il

li
a
m

so
n
 

2
1

1
,4

7
4

 
3

0
4

,1
5

4
 

4
1

6
,1

2
2

 
3

9
,9

9
3

 
5

7
,6

8
8

 
7

8
,1

8
4

 
1

6
9

 
1

6
9

 
1

6
8

 

G
 

Y
o

u
n

g
 

1
3

,6
2
0

 
1

3
,7

5
2

 
1

4
,0

5
2

 
2

,1
8

3
 

2
,1

4
9

 
2

,1
5

0
 

1
4

3
 

1
3

9
 

1
3

6
 

H
 

A
u
st

in
 

2
0

,1
6
4

 
2

3
,2

0
3

 
2

6
,0

8
8

 
3

,1
0

2
 

3
,4

3
3

 
3

,7
2

8
 

1
3

7
 

1
3

2
 

1
2

7
 

H
 

B
ra

zo
ri

a 
1

1
,4

8
6

 
1

4
,1

0
2

 
1

6
,8

2
5

 
1

,9
4

2
 

2
,4

5
1

 
2

,9
9

6
 

1
5

1
 

1
5

5
 

1
5

9
 

H
 

F
o

rt
 B

en
d

 
1

2
6

,3
2

1
 

1
6

7
,0

6
4

 
2

0
9

,2
9

2
 

2
5

,1
8
8

 
3

1
,7

6
2

 
3

8
,4

4
3

 
1

7
8

 
1

7
0

 
1

6
4

 

H
 

L
eo

n
 

3
,9

0
6

 
4

,3
1

7
 

4
,7

3
0

 
4

5
1

 
4

8
6

 
5

1
8

 
1

0
3

 
1

0
0

 
9

8
 

H
 

M
ad

is
o

n
 

9
2

2
 

9
9

4
 

1
,0

6
6

 
1

0
2

 
1

0
6

 
1

1
0

 
9

9
 

9
5

 
9

2
 

H
 

W
al

le
r 

2
1

,2
2
0

 
2

6
,2

7
2

 
3

2
,2

5
6

 
3

,2
9

3
 

3
,8

1
2

 
4

,4
2

5
 

1
3

8
 

1
2

9
 

1
2

2
 

K
 

B
as

tr
o

p
 

6
6

9
 

1
,0

1
8

 
1

,4
5

5
 

9
6

 
1

4
2

 
2

0
1

 
1

2
8

 
1

2
4

 
1

2
3

 

K
 

B
u
rn

et
 

6
,0

7
0

 
7

,5
9

6
 

9
,3

8
6

 
8

6
1

 
1

,0
5

2
 

1
,2

8
2

 
1

2
7

 
1

2
4

 
1

2
2

 

K
 

F
a
y
et

te
 

0
 

0
 

0
 

0
 

0
 

0
 

 
 

 

K
 

M
il

ls
 

1
,3

6
9

 
1

,3
6

4
 

1
,4

4
9

 
1

7
4

 
1

6
9

 
1

7
5

 
1

1
3

 
1

1
1

 
1

0
8

 

K
 

W
il

li
a
m

so
n
 

3
8

,4
9
3

 
4

8
,6

5
7

 
6

0
,7

1
1

 
6

,9
4

9
 

8
,8

4
1

 
1

1
,0

9
5

 
1

6
1

 
1

6
2

 
1

6
3

 

O
 

B
ai

le
y
 

6
,5

9
4

 
7

,0
6

0
 

7
,5

5
8

 
1

,3
1

0
 

1
,3

6
9

 
1

,4
4

0
 

1
7

7
 

1
7

3
 

1
7

0
 

 
 

 
 

 
 

 
 

 
 

 

B
R
A
-C
A
-0
0
0
2
9
8



  

T
a
b

le
 B

-1
 (

co
n

t.
) 

 
 

 
 

 
 

 
 

 

R
eg

io
n

 
C

o
u

n
ty

 
P

o
p

u
la

ti
o

n
 

D
e
m

a
n

d
 (

a
c-

ft
) 

P
er

 C
a

p
it

a
 W

a
te

r 
U

se
 (

g
p

cd
) 

 
 

2
0

0
0

 
2

0
1

0
 

2
0

2
0

 
2

0
0

0
 

2
0

1
0

 
2

0
2

0
 

2
0

0
0

 
2

0
1

0
 

2
0

2
0

 

O
 

C
as

tr
o

 
6

,8
1

3
 

7
,4

5
9

 
8

,0
2

8
 

1
,4

0
6

 
1

,5
0

1
 

1
,5

8
8

 
1

8
4

 
1

8
0

 
1

7
6

 

O
 

C
o

ch
ra

n
 

3
,2

1
2

 
3

,5
1

9
 

3
,7

3
6

 
6

7
1

 
7

1
8

 
7

5
1

 
1

8
6

 
1

8
2

 
1

7
9

 

O
 

C
ro

sb
y
 

7
,0

6
6

 
7

,6
7

2
 

8
,1

6
7

 
1

,1
0

3
 

1
,1

5
8

 
1

,2
0

6
 

1
3

9
 

1
3

5
 

1
3

2
 

O
 

D
a
w

so
n
 

2
5

6
 

2
6

5
 

2
7

3
 

3
5

 
3

5
 

3
5

 
1

2
2

 
1

1
8

 
1

1
4

 

O
 

D
ic

k
e
n
s 

2
,4

9
0

 
2

,4
4

8
 

2
,4

0
5

 
5

0
9

 
4

9
5

 
4

7
9

 
1

8
2

 
1

8
0

 
1

7
8

 

O
 

F
lo

y
d

 
7

,0
2

3
 

7
,3

8
6

 
7

,7
5

4
 

1
,0

7
8

 
1

,1
0

5
 

1
,1

2
5

 
1

3
7

 
1

3
3

 
1

2
9

 

O
 

G
ar

za
 

4
,8

7
2

 
5

,0
7

2
 

5
,2

6
5

 
7

7
7

 
7

8
7

 
7

9
8

 
1

4
2

 
1

3
8

 
1

3
5

 

O
 

H
al

e 
3

6
,6

0
2

 
3

9
,4

5
6

 
4

2
,1

0
3

 
6

,3
7

0
 

6
,6

7
7

 
6

,9
8

2
 

1
5

5
 

1
5

1
 

1
4

8
 

O
 

H
o

ck
le

y
 

2
0

,9
2
3

 
2

2
,5

0
3

 
2

3
,4

8
3

 
3

,4
3

5
 

3
,5

7
1

 
3

,6
4

8
 

1
4

6
 

1
4

2
 

1
3

9
 

O
 

L
a
m

b
 

1
4

,7
0
9

 
1

5
,5

1
5

 
1

6
,5

0
0

 
3

,3
4

9
 

3
,4

6
7

 
3

,6
2

4
 

2
0

3
 

1
9

9
 

1
9

6
 

O
 

L
u
b

b
o

ck
 

2
4

2
,6

2
8

 
2

5
9

,2
3

1
 

2
7

0
,9

2
4

 
4

6
,4

0
9

 
4

8
,5

3
9

 
4

9
,8

4
9

 
1

7
1

 
1

6
7

 
1

6
4

 

O
 

L
y
n

n
 

6
,5

0
2

 
6

,9
1

8
 

7
,2

2
7

 
9

6
7

 
1

,0
0

2
 

1
,0

1
9

 
1

3
3

 
1

2
9

 
1

2
6

 

O
 

P
ar

m
er

 
5

,3
7

2
 

5
,7

0
7

 
6

,0
6

2
 

9
6

6
 

1
,0

0
6

 
1

,0
4

4
 

1
6

0
 

1
5

7
 

1
5

4
 

O
 

S
w

is
h
er

 
4

7
3

 
4

9
5

 
5

1
4

 
6

2
 

6
3

 
6

4
 

1
1

7
 

1
1

4
 

1
1

1
 

O
 

T
er

ry
 

9
3

 
1

0
1

 
1

0
7

 
1

3
 

1
4

 
1

4
 

1
2

5
 

1
2

4
 

1
1

7
 

 
T

o
ta

l 
2

,1
4

2
,8

6
2

 
2

,4
7

9
,8

2
8

 
2

,8
3

5
,2

7
8

 
4

1
4

,1
2

8
 

4
5

6
,1

9
1

 
5

1
5

,5
4

2
 

1
7

2
 

1
6

4
 

1
6

2
 

 

B
R
A
-C
A
-0
0
0
2
9
9



 

 

Table B-2 

Brazos G Regional Water Planning Group 

Recommended Conservation BMPs for Inclusion as Water Management Strategies for 

Municipal WUGs with Needs,  

Beginning in Year 2020 

 

Conservation BMP Savings Source 

Advanced Conservation 

� Toilet retrofit 

� Showerheads and Aerators 

� Irrigation Audit – High User 

7 gpcd* GDS Associates, savings are for existing 

connections only 

Landscape irrigation 11 gpcd Based upon 15% reduction referenced in 

draft Task Force report 

Public Education Programs 3 gpcd TCEQ 

Total 21 gpcd  

 
*Note:  This is an average for the WUGs analyzed, and represents 50% replacement of existing fixtures.  In contrast, 

the TWDB maximum savings for a specific WUG in Region G (Brazos County-Other) is about 13 gpcd, 

representing 100% replacement of existing fixtures for a WUG projected to have declining population and, 

consequently, minimal new construction. 

 

Source:  HDR Engineering:  Memorandum: Municipal Water Conservation, prepared for the Brazos G Regional 

Water Planning Group, September 14, 2004. 
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Brazos River Authority 

Waco, Texas 

 

Drought Contingency Plan 

March 14, 2005 

1. Introduction 

As a wholesale water supplier, the Brazos River Authority (Authority) adopts this 

Drought Contingency Plan (Plan) in conformance with the rules governing drought 

contingency plans for wholesale water providers set forth by the Texas Commission on 

Environmental Quality (TCEQ) in Texas Administrative Code Title 30, Part 1, Rule 

§288.22, Drought Contingency Plans for Wholesale Water Suppliers.  Appendix A 

includes a copy of the TCEQ rules governing drought contingency plans for wholesale 

water providers. 

 

2. Provisions to Actively Inform the Public and Provide Opportunity for Input 

The Authority has taken the following steps to actively inform the public and 

affirmatively provide opportunity for user input in the preparation of the Plan and to 

inform wholesale customers about the Plan: 

• Putting a draft of the Plan on the Authority’s web site at www.brazos.org and 

inviting comments on the draft Plan. 

• Sending a letter to all wholesale water customers discussing the draft Plan, 

mentioning where it could be found on the Authority’s web site, offering copies to 

interested customers who did not wish to access the draft Plan on the web site, 

and soliciting comments from customers.  (Appendix B includes a copy of the 

letter sent to wholesale customers.) 

• Sending a draft of this Plan to all Regional Water Planning Groups located in its 

service area. (Appendix C) 

• Providing written notice to the public concerning the draft Plan and the public 

meeting on the draft Plan and inviting their comments.  (Written notice was 

provided by posting with the Secretary of State’s office at the McLennan County 

Courthouse, and at the BRA central office.) 

• Holding a public meeting on the draft Plan at the Authority’s office in Waco at 

9:00 a.m. Thursday, January 13, 2005. 
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3. Coordination with Regional Water Planning Groups 

The Authority has statutory responsibility for conserving and developing the water 

resources of the Brazos River Basin in Texas and making them available for beneficial 

use.  The Brazos River Basin covers about 47,000 square miles, with 44,440 in Texas (all 

or part of 65 counties) and slightly over 2,500 in New Mexico.  The Authority’s service 

area includes the Brazos River Basin in Texas, and the Authority also supplies water 

outside of the Brazos River Basin to the San Jacinto-Brazos Coastal Basin and a small 

part of the Trinity Basin (in Johnson County). 

The Authority has provided a draft of this Plan to each of the Regional Water Planning 

Groups located within its service area (Region B, Region C, Region F, Brazos G, Region 

H, and Llano-Estacado (Region O)).  Appendix C includes an example of the letter sent 

to the Regional Water Planning Groups asking that they review the draft Plan for 

consistency with their approved regional water plans. 

4. Information to Be Monitored and Criteria for the Initiation and Termination of 

Drought Response Stages   

The Authority’s General Manager/CEO or his/her designee shall monitor water supply 

and demand conditions.  The triggering criteria described below are based on hydrologic 

analyses and more than 50 years of reservoir operations experience. 

 

Three levels of potential drought severity have been identified at which specific actions 

will be conducted, including the development of specific drought response plans tailored 

to conditions as they exist at that time. 

Stage 1 – Drought Watch Condition 

Requirements for initiation – The Authority’s General Manager/CEO or his/her designee 

may initiate a drought watch condition in one or more of the following circumstances: 

• For a reservoir when the content of that reservoir is at or below Stage 1 Storage 

Trigger for that reservoir found in Table 1 and reasonable estimates of current 

annual demands, coupled with inflows and evaporation representative of the 

drought-of-record, indicate that the content could be reduced to the Stage 2 

Reservoir Storage Trigger or less during the next 12 months. 

• For a reservoir, group of reservoirs, or the entire Authority system when the 

combined storage of the Authority system is below the Stage 1 System Storage 

Trigger found in Table 1 and reasonable estimates of current annual demands, 

coupled with inflows and evaporation representative of the drought-of-record, 

indicate that the combined system storage could be reduced to the Stage 2 System 

Storage Trigger or less during the next 12 months. 
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Requirements for termination – The Authority’s General Manager/CEO or his/her 

designee may terminate a drought watch condition when any of the circumstances listed 

as reasons for initiation have ceased to exist for a period of 30 consecutive days or other 

relevant factors determined by the Authority’s General Manager/CEO or designee. 

Stage 2 – Drought Warning Condition 

Requirements for initiation – The Authority’s General Manager/CEO or his/her designee 

may initiate a drought warning condition in one or more of the following circumstances: 

• For a reservoir when the content of that reservoir is at or below the Stage 2 

Storage Trigger for that reservoir found in Table 1 and reasonable estimates of 

current annual demands, coupled with inflows and evaporation representative of 

the drought-of-record, indicate that the content could be reduced to the Stage 3 

Storage Trigger or less during the next 12 months. 

• For a reservoir, group of reservoirs, or the entire Authority system when the 

combined storage of the Authority system is below the Stage 2 System Storage 

Trigger found in Table 1 and reasonable estimates of current annual demands, 

coupled with inflows and evaporation representative of the drought-of-record, 

indicate that the combined system storage could be reduced to the Stage 3 System 

Storage Trigger or less during the next 12 months. 

Requirements for termination – The Authority’s General Manager/CEO or his/her 

designee may terminate a drought warning condition when any of the circumstances 

listed as reasons for initiation have ceased to exist for a period of 30 consecutive days or 

other relevant factors determined by the Authority’s General Manager/CEO or designee.  

Upon termination of a drought warning, a drought watch may become operative 

depending on conditions at the time. 

Stage 3 – Drought Emergency Condition 

Requirements for initiation – The Authority’s General Manager/CEO or his/her designee 

may initiate a drought emergency condition in one or more of the following 

circumstances: 

• For a reservoir when the content of that reservoir is at or below the Stage 3 

Storage Trigger for that reservoir found in Table 1. 

• For a reservoir, group of reservoirs, or the entire Authority system when the 

combined storage of the Authority system is below the Stage 3 System Storage 

Trigger found in Table 1 

Requirements for termination – The Authority’s General Manager/CEO or his/her 

designee may terminate a drought emergency condition when any of the circumstances 

listed as reasons for initiation have ceased to exist for a period of 30 consecutive days or 

other relevant factors determined by the Authority’s General Manager/CEO or designee.  

Upon termination of a drought emergency, a drought warning or drought watch may 

become operative depending on conditions at the time. 
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5. Procedures to Be Followed for Initiation and Termination of Drought Response 

Stages 

Initiation of a Drought Response Stage 

The Authority’s General Manager/CEO or his/her designee may order the 

implementation of a drought response stage when the trigger conditions for that stage are 

met.  The following actions will be taken when a drought stage is initiated: 

• The public will be notified through the appropriate media and the Authority web 

site. 

• Wholesale customers will be notified by telephone with a follow-up letter or fax. 

• Meetings will be held with customers as appropriate. 

• If any mandatory provisions of the Plan are activated, the Authority will notify the 

Executive Director of the TCEQ within 5 business days. 

The Authority’s General Manager/CEO or his/her designee may decide not to order the 

implementation of a drought response stage even though the trigger criteria for the stage 

are met.  Factors which could influence such a decision include, but are not limited to, the 

time of the year, weather conditions, the anticipation of replenished water supplies, or the 

anticipation that additional facilities will become available to meet needs.  The reason for 

this decision should be documented. 

Termination of a Drought Response Stage 

The Authority’s General Manager/CEO or his/her designee may order the termination of 

a drought response stage when the conditions for termination are met or at his/her 

discretion.  The following actions will be taken when a drought stage is terminated: 

� The public will be notified through local media and the Authority web site. 

� Wholesale customers will be notified by telephone with a follow-up letter or fax. 

� When any mandatory provisions of the Plan that have been activated are 

terminated, the Authority will notify the Executive Director of the TCEQ within 5 

business days. 

The Authority’s General Manager/CEO or his/her designee may decide not to order the 

termination of a drought response stage even though the conditions for termination of the 

stage are met.  Factors which could influence such a decision include, but are not limited 

to, the time of the year, weather conditions, or the anticipation of potential changed 

conditions that warrant the continuation of the drought stage.  The reason for this 

decision should be documented. 
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6. Drought Response Stages, Measures to Be Implemented and Goals for Use 

Reduction 

Stage 1 – Drought Watch Condition 

Stage 1, drought watch condition, is intended to raise customer and public awareness of 

potential drought problems.  There is no goal for reduction of water use.  The Authority’s 

General Manager/CEO or his/her designee can order the implementation of any of the 

actions listed below, as deemed necessary: 

• Inform customers of the drought watch condition and request them to inform their 

customers, if any.  

• Notify customers of actions being taken and urge activation by customers of 

appropriate water conservation measures. 

• Meet with customers to discuss the current drought and possible measures to be 

taken if the drought intensifies.  These measures may include: 

o Initiate Stage 1 or equivalent of customer drought contingency plans, if 

available 

o Intensify efforts on leak detection and repair 

o Reduce non-essential water use 

o Initiate voluntary landscape watering schedules 

o Implement other measures identified by the Authority and its customers 

• Increase public education efforts on ways to reduce water use. 

• Investigate alternative ways to supply needs that could be implemented if the 

drought intensifies. 

• In cooperation with customers, initiate the preparation of a specific drought 

response plan tailored to conditions as they exist at the time. 

• Implement appropriate provisions of the specific drought response plan.  

• Consider activation of any additional water supply storage space that may be 

available but not yet activated in water supply reservoirs. 

• Contact the TCEQ, United States Geological Survey (USGS), and Corps of 

Engineers.  Inform them of the situation and request appropriate actions from 

each, such as closer monitoring to protect releases, more frequent gage 

inspections to reflect actual flow conditions more accurately, a greater effort to 

meet exact release requests, or activating water user conservation plans. 

• Other actions as deemed appropriate for the given situation. 

Stage 2 – Drought Warning Condition 

The goal for water use reduction under Stage 2, drought warning, is a three percent 

reduction of the use that would have occurred in the absence of drought contingency 
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measures.  If circumstances warrant, the Authority’s General Manager/CEO or his 

designee may modify this goal.  The Authority’s General Manager/CEO or his/her 

designee can order the implementation of any of the actions listed below, as deemed 

necessary: 

• Continue or initiate any actions available under Stage 1. 

• Inform customers of the drought warning condition and request them to inform 

their customers, if any.  

• Notify customers of actions being taken and urge activation by customers of 

appropriate water conservation measures. 

• Meet with customers to discuss the current drought and possible measures to be 

taken. These measures may include: 

o Initiate Stage 2 or equivalent of customer drought contingency plans, if 

available 

o Encourage the public to wait until the current drought has passed before 

establishing new landscaping 

o Initiate mandatory landscape watering restrictions 

o Implement other measures identified by the Authority and its customers 

• Require customers to initiate drought management efforts. 

• Initiate engineering studies to evaluate alternative actions if conditions worsen. 

• Further accelerate public education efforts on ways to reduce water use. 

• In cooperation with Authority customers, update the specific drought response 

plan tailored to conditions as they exist at the time. 

• Implement appropriate provisions of the specific drought response plan. 

Stage 3 – Drought Emergency Condition 

The goal for water use reduction under Stage 3, drought emergency, is a total reduction 

of seven percent in the use that would have occurred in the absence of any drought 

contingency measures.  If circumstances warrant, the Authority’s General Manager/CEO 

or his designee may modify this goal.  

The Authority’s General Manager/CEO or his designee can order the implementation of 

any of the actions listed below, as deemed necessary.  Measures described as “requires 

notification to Executive Director of TCEQ” impose mandatory requirements on the 

Authority and customers.  The Authority must notify the Executive Director of TCEQ 

within 5 business days if these measures are implemented. 

• Continue or initiate any actions available under Stages 1 and 2. 

• Inform customers of the drought emergency condition and request them to inform 

their customers, if any.  
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• Notify customers of actions being taken and urge activation by customers of 

appropriate water conservation measures. 

• Meet with customers to discuss the current drought and measures to be taken. 

These measures may include: 

o Initiate the drought emergency provisions of customer drought 

contingency plans, if available 

o Requires Notification to Executive Director of TCEQ - Initiate 

mandatory water use restrictions such as prohibiting hosing of paved area, 

buildings or windows, prohibiting operation of ornamental fountains, 

prohibit washing or rinsing of vehicle by hose, and prohibiting water use 

in such a manner as to allow runoff or other waste 

o Requires Notification to Executive Director of TCEQ - Limit landscape 

watering at each service address to once every five days 

o Requires Notification to Executive Director of TCEQ - Prohibit 

draining and filling of existing swimming pools and filling of new 

swimming pools (Pools may add water to replace losses during normal 

use)  

o Requires Notification to Executive Director of TCEQ - Prohibit 

establishment of new landscaping 

o Initiate a surcharge by Authority customers for all water use 

o Implement other measures identified by the Authority and its customers 

• Implement appropriate provisions of the specific drought response plan. 

• Implement viable alternative water supply strategies.  (This may require prior 

approval of the TCEQ.) 

• Requires Notification to Executive Director of TCEQ – Institute a mandated 

reduction in deliveries to all customers.  Such a reduction will be pursuant to 

Texas Water Code §11.039.  (Texas Water Code §11.039 is included as Appendix 

D). 

7. Required Provision on Distribution of Water in Case of Shortage in Authority 

Contracts 

As required by 30 Texas Administrative Code §288.22(a)(7), the Authority shall include 

a provision in every water contract entered into or renewed after adoption of the Plan, 

including contract extensions, indicating that in case of a shortage of water resulting from 

drought the water will be divided in accordance with the provisions of Texas Water Code 

§11.039. 

8. Procedures for Granting Variances 

The Authority’s General Manager/CEO or his/her designee may grant a temporary 

variance to the requirements of this Plan if it is determined that: 
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• Failure to grant such variance would cause an emergency condition adversely 

affecting the public health, welfare, or safety, or 

• 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, or 

• Alternative methods can be implemented which will achieve the same level of 

reduction in water use. 

Variances shall be granted or denied at the discretion of the Authority’s General 

Manager/CEO or his/her designee.  All petitions for variances should be in writing and 

should include the following information: 

• Name and address of the petitioner(s) 

• Purpose of water use 

• Specific provisions from which relief is requested 

• Detailed statement of the adverse effect of the provision from which relief is 

requested 

• Description of the relief requested 

• Period of time for which the variance is sought 

• Alternative measures that will be taken to reduce water use 

• Other pertinent information. 

9. Procedures for Implementation and Enforcement 

Appendix E is a copy of the Authority Board resolution approving this Plan.  Compliance 

with this Plan, as amended from time to time, is a condition in the Authority’s water 

supply agreements.  Violation of the Plan is a violation of the water supply agreement 

provision and will be treated as such.    

10. Review and Update 

The Authority shall review this Plan at least every five years and shall update as 

appropriate based on new or updated information. 
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APPENDIX A 

Texas Commission on Environmental Quality Rules on Drought Contingency Plans 

for Wholesale Water Suppliers 

TITLE 30 �����������	
��	
��� 

PART 1 ���	���������������������������	
�

�	
��� 

CHAPTER 288 �	�����������	������
	�����������

�������������
	��������
�����	���

����������� 

SUBCHAPTER B ��������������������
	�� 

RULE §288.22 ��������	�
��
��
�����
����������������������
��������� 

(a) A drought contingency plan for a wholesale water supplier must include the following 

minimum elements.  

  (1) Preparation of the plan shall include provisions to actively inform the public and 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.  

  (2) The drought contingency plan must document coordination with the regional water 

planning groups for the service area of the wholesale public water supplier to ensure 

consistency with the appropriate approved regional water plans.  

  (3) 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.  

  (4) 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.  

  (5) 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.  

  (6) 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.  

  (7) 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:  

    (A) pro rata curtailment of water deliveries to or diversions by wholesale water 

customers as provided in Texas Water Code, §11.039; and  
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    (B) 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.).  

  (8) 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.  

  (9) The drought contingency plan must include procedures for granting variances to the 

plan.  

  (10) 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.  

(b) The wholesale public water supplier shall notify the executive director within five 

business days of the implementation of any mandatory provisions of the drought 

contingency plan.  

(c) The wholesale public water supplier 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 regional water plan.  

 

Source Note: The provisions of this §288.22 adopted to be effective February 21, 1999, 

24 TexReg 949; amended to be effective April 27, 2000, 25 TexReg 3544; amended to be 

effective October 7, 2004, 29 TexReg 9384 
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APPENDIX B 

Example Letter to Wholesale Water Customers 

 

 

Date 

 

 

 

[Customer]  

[Address] 

 

 

 

 

 

Dear [Customer]: 

The Brazos River Authority has prepared a draft Drought Contingency Plan, which when 

adopted by the Board of Directors of the Brazos River Authority will be used by the 

Authority as a component of its Water Management and Drought Protection Plan.  As a 

wholesale water customer of the Authority, we are seeking your input and comments on 

the draft Drought Contingency Plan.  This plan is available for review on the Authority’s 

web site at www.brazos.org.  If you do not wish to access the plan over the internet, you 

may request a copy through our public relations office at (254) 761-3111. 

Public comments regarding the Drought Contingency Plan may be made at the Public 

Meeting to be held by the Brazos River Authority Board of Directors Asset Management 

Committee, on Thursday, January 13, 2004 at 9:00 a.m.  Written comments on the draft 

Drought Contingency Plan will be accepted through close of business on Thursday, 

January 20, 2005. 

The Drought Contingency Plan will be presented to the entire Brazos River Authority 

Board of Directors for adoption at its Monday, January 26, 2004 meeting. 

We appreciate your input and interest in the water resources in the Brazos River Basin. 

 

 

Sincerely, 

 

 

 

 

Phil Ford 

General Manager/CEO 

Brazos River Authority 
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APPENDIX C 

Example Letter to Regional Water Planning Groups 

[Planning Groups B, C, F, G, H, and O] 

 

 

Date 

 

 

[Chairman]  

Chair, Region _ Water Planning Group 

[Address] 

 

 

 

 

 

Dear [Chairman]: 

Enclosed please find a copy of the draft Drought Contingency Plan for the Brazos River 

Authority.  I am submitting a copy of this plan to the Region __ Water Planning Group in 

accordance with the Texas Water Development Board and Texas Commission on 

Environmental Quality rules.   

Please review the draft plan for consistency with the approved Regional Water Plan.  

Public comments regarding the Drought Contingency Plan may be made at the Public 

Meeting to be held by the Brazos River Authority Board of Directors Asset Management 

Committee, on Thursday, January 13, 2004 at 9:00 a.m.  Written comments on the draft 

Drought Contingency Plan will be accepted through close of business on Thursday, 

January 20, 2005.  Any comments or concerns may be addressed to Jim Forte, Planning 

and Development Manager.  

The Drought Contingency Plan will be presented to the entire Brazos River Authority 

Board of Directors for adoption at its Monday, January 26, 2004 meeting.  A final copy 

of the Drought Contingency Plan will be forwarded to the Region _ Water Planning 

Group after it is adopted by the Brazos River Authority Board. 

 

 

Sincerely, 

 

 

 

 

Phil Ford 

General Manager/CEO 

Brazos River Authority 
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APPENDIX D 

Texas Water Code Section 11.039 

 

§ 11.039. Distribution of Water During Shortage 

(a) If a shortage of water in a water supply not covered by a water conservation plan 

prepared in compliance with Texas Natural Resource Conservation Commission or Texas 

Water Development Board rules results from drought, accident, or other cause, the water 

to be distributed shall be divided among all customers pro rata, according to the amount 

each may be entitled to, so that preference is given to no one and everyone suffers alike. 

(b) If a shortage of water in a water supply covered by a water conservation plan prepared 

in compliance with Texas Natural Resource Conservation Commission or Texas Water 

Development Board rules results from drought, accident, or other cause, the person, 

association of persons, or corporation owning or controlling the water shall divide the 

water to be distributed among all customers pro rata, according to: 

(1) the amount of water to which each customer may be entitled; or 

(2) the amount of water to which each customer may be entitled, less the amount of water 

the customer would have saved if the customer had operated its water system in 

compliance with the water conservation plan. 

(c) Nothing in Subsection (a) or (b) precludes the person, association of persons, or 

corporation owning or controlling the water from supplying water to a person who has a 

prior vested right to the water under the laws of this state. 

Amended by Acts 1977, 65th Leg., p. 2207, ch. 870, § 1, eff. Sept. 1, 1977. 

Amended by Acts 2001, 77th Leg., ch. 1126, § 1, eff. June 15, 2001. 
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Brazos River Authority  

Board Resolution Adopting the Drought Contingency Plan 
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Freese and Nichols, Inc.   Engineers   Environmental Scientists   Architects

4055 International Plaza   Suite 200   Fort Worth, Texas 76109-4895

(817) 735-7300  Metro (817) 429-1900  Fax (817) 735-7491

MEMORANDUM

TO:  Philip Price, P.E.

  

FROM: Jon S. Albright 

SUBJECT: Development of Daily Flow for Brazos River Authority Diversion Rate Analysis 

DATE: August 26, 2008  

This memorandum describes the procedure used by Freese and Nichols, Inc. (FNI) to develop 

daily flows used for the Brazos River Authority (Authority) diversion rate analysis.  These flows 

were extracted from the System Operation Model with diversions at Richmond.  Instream flows 

were applied based on the base flow criteria found in the draft System Operation Permit.  Pulse 

flow criteria were not modeled in the WAM.

FNI used monthly regulated flows just prior to system operation to develop daily flows.  These 

regulated flows represent the flow that would be seen by the Authority at the time of diversion.  

The regulated flows include unused depletions at Authority reservoirs from the first pass through 

the simulation that has not been used to fill reservoirs in the second pass through the simulation.  

The regulated flows do not include releases from upstream reservoirs to meet System Operation 

diversions.   

Regulated flows were chosen because these flows most closely mimic historical flows and 

instream flow criteria are based on regulated flows.  Daily available water in excess of the 

instream flow criteria can then be calculated.

The regulated flows include both water reserved for downstream water rights and water reserved 

by instream flow criteria.  At times the amount reserved for downstream water rights is less than 

the amount reserved by instream flows, and at other times it is more.  In order to prevent impacts 

on downstream water rights, FNI divided the volume reserved for downstream water rights 

evenly throughout each month.  If daily flows fell below this reserve flow on any day, then an 

adjustment was added to other days until the desired volume was achieved over the month.  This 

flow reserve was compared to the instream flow criteria.  If it is more than the criteria, then the 

flow reserved for downstream water rights controls available water.

As a further protection for downstream uses, diversions by BRA are limited by the monthly 

depletions made in the WAM simulation.   

1. For the first step, FNI extracted the monthly regulated flows just prior to diversions under 

system operation.  This information is not directly available from the model.  To record 

the regulated flows, a dummy water right was added that diverted the regulated flow 

amount from a dummy control point (SR5155) with a large amount of flow.  This water 
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right is placed just before the System Operation diversion.  Therefore it includes both 

unappropriated naturalized flow as well as flow that has been released from upstream 

control points that contain Authority water that had not been used to fill Authority 

reservoirs.

CPSR5155     OUT                       2    NONE    NONE -3.  0.0000

CISR5155 9999999 9999999 9999999 9999999 9999999 9999999

CI       9999999 9999999 9999999 9999999 9999999 9999999

WRSR5155 20041015   2                                        look SYSTEM4

TO     2                                  BRRI70

2. FNI developed daily flows by multiplying the regulated flow by the historical percentage 

of monthly flow that occurred at the Richmond gauge.  These percentages were 

developed in previous analyses performed with Texas Parks and Wildlife. 

3. In order to determine the volume of flow reserved for downstream water rights, another 

WR record was added with no diversions, followed by an SO record with the IFNOTA 

flag.  The difference between regulated flows and available flows for this record is the 

volume reserved in each month for downstream water rights. 

WRBRRI70                20041015   2                             4lookb4sydivASF    look

SO IFNOTA       2

4. The volume of flow reserved for downstream water rights was divided evenly among the 

days of the month.  If the daily flows fall below the daily reserved flow, then the amount 

reserved was adjusted upwards in other days of the month until the overall volume of 

water required by downstream water rights was achieved.

5. FNI provided the daily regulated flows, daily flows reserved for downstream water rights, 

and monthly depletions by the System Operation Permit to the Authority.  The Authority 

subsequently determined how those streamflows might be diverted on a daily basis after 

meeting instream flow requirements. The monthly total of the daily diversions were 

limited to the monthly depletion made in the System Operation run.
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 DRAFT-BRA/TPWD 
 

 

WATER USE PERMIT 

 

 

Permit No.  5851      TYPE §§ 11.121, 11.042 & 11.085 

 

Owner: Brazos River Authority   Address: P.O. Box 7555   

        Waco, Texas 76714-7555 

 

Filed: October 15, 2004   Granted:   

 

Purpose: Multiple-Use (Domestic,   Counties:  Parmer, Castro, Swisher,   

  Municipal, Agricultural,    Bailey, Lamb, Hale, Floyd, 

   Industrial, Mining, Recreation)  Cochran, Hockley, Archer, 

Lubbock, Crosby, Baylor, 

Dickens, King, Knox, Jack, Terry, 

Lynn, Mitchell, Chambers, 

Young, Garza, Throckmorton, 

Kent, Haskell, Stonewall, Parker, 

Palo Pinto, Dawson, Scurry, 

Borden, Fisher, Stephens, Jones, 

Shackelford, Johnson, Hood, 

Nolan, Erath, Eastland, Taylor, 

Callahan, Somervell, Hill, 

Comanche, Bosque, Brown, 

Freestone, Hamilton, McLennan, 

Limestone, Mills, Coryell, Leon, 

Falls, Lampasas, Robertson, Bell, 

Madison, Milam, Burnet, Brazos, 

Grimes, Williamson, Burleson, 

Travis, Lee, Washington, Bastrop, 

Waller, Harris, Austin, Colorado, 

Fort Bend,  Galveston, Matagorda, 

Wharton, Fayette, and Brazoria  

 

Watercourse: Multiple Tributaries of the Brazos  Watershed:  Brazos River Basin; San   

  River and the Brazos River    Jacinto-Brazos Coastal Basin;  

         and Brazos-Colorado Coastal  

         Basin 

 

 WHEREAS, the Brazos River Authority, Applicant, owns the water rights and reservoirs 

authorized by Certificate of Adjudication (Certificate) No. 12-5155 (Possum Kingdom Lake), 

Certificate No. 12-5156 (Lake Granbury), Certificate No. 12-5165 (Lake Limestone), and Water 
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Use Permit 2925A (Allens Creek Reservoir in conjunction with the Texas Water Development 

Board and the City of Houston); and 

 

WHEREAS, Applicant also owns the water rights and has contracts with the United 

States Army Corps of Engineers for storage authorized by Certificate No. 12-5157 (Lake 

Whitney), Certificate No. 12-5158 (Lake Aquilla), Certificate No. 12-5159 (Lake Proctor), 

Certificate No. 12-5160 (Lake Belton), Certificate No. 12-5161 (Lake Stillhouse Hollow), 

Certificate No. 12-5162 (Lake Georgetown), Certificate No. 12-5163 (Lake Granger), Certificate 

No. 12-5164 (Lake Somerville), and  

 

 WHEREAS, Applicant also owns the water rights authorized by Certificate Nos. 12-5166 

and 12-5167, which authorize various uses of water within the Applicant�s other certificates and 

permits; and 

 

 WHEREAS, Applicant is currently authorized, pursuant to a TCEQ orderthe 1964 

System Operation Order, as amended, to manage and operate its tributary reservoirs as elements 

of a system, coordinating releases and diversions from the tributary reservoirs with releases and 

diversions from the Applicant's main-stem reservoirs to minimize waste, and to conserve water 

in reservoirs in which the supply is short by making releases from tributary reservoirs in which 

the supply is more abundant; and 

 

 WHEREAS, Applicant has applied for a Water Use Permit to authorize: 

 

� A new appropriation of state water in the amount of 421,449 acre-feet per year for 

multiple use purposes, including domestic, municipal, agricultural, industrial, 

mining, and other beneficial uses on a firm basis in the Brazos River Basin.  The 

amount of this new appropriation of water includes the current and future return 

flows requested in this application.  Applicant indicates that the entire amount of 

421,449 acre-feet of water per year is available only if all of it is diverted at the 

mouth of the Brazos River, and can only be made available by the Applicant 

through the system operation of its water rights.  To the extent water is diverted 

upstream, the remaining unappropriated water downstream is reduced and will 

itself vary depending upon the location of its diversion and use.  Out of the 

421,449 acre-feet per year of unappropriated water being requested, the maximum 

amount of unappropriated water that will be available if such water is diverted 

upstream at USGS gage No. 08091000 near Glen Rose, Texas is 150,538 acre-

feet per year firm, and if such unappropriated water is diverted upstream at USGS 

gage No. 08098290 near Highbank, Texas, the maximum amount of 

unappropriated water that will be available at that location is 144,306 acre-feet 

per year firm. 

 

� Diversion of the water authorized by this amendment, if granted, from: (i) the 

existing diversion points authorized by Applicant’s existing water rights; (ii) the 

Brazos River at the USGS gage No. 08091000 near Glen Rose, Texas; (iii) the 

Brazos River at USGS gage No. 08098290 near Highbank, Texas; (iv) the Brazos 
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River at the Gulf of Mexico; and (v) at such other diversion points that may be 

identified and included in Applicant’s proposed Water Management Plan which is 

subject to TCEQ�s approval. 

 

� Use of up to 90,000 acre-feet of water per year of its firm supply (part of the 

421,449 acre-feet of firm water requested above) to produce, along with other 

unappropriated flows, an interruptible water supply of 670,000 acre-feet per year 

and the appropriation of that interruptible water supply.  Applicant indicates that 

the entire amount of 1,001,449 acre-feet of water (331,449 acre-feet of firm water 

and 670,000 acre-feet of interruptible water) is available only if all of it is 

diverted at the mouth of the Brazos River, and can only be made available by the 

Applicant through the system operation of its water rights.  To the extent water is 

diverted upstream, the remaining unappropriated water downstream is reduced 

and will itself vary depending on the location of its diversion and use.  This new 

appropriation of water includes the current and future return flows requested in 

this application.  Out of the 1,001,449 acre-feet of firm and interruptible water 

being requested, the maximum amount of firm and interruptible water that will be 

available if such water is diverted upstream  at USGS Gage No. 08091000 near 

Glen Rose, Texas is 60,538 acre-feet of firm water per year and 157,000 acre-feet 

of interruptible water per year and if such water is diverted upstream at USGS 

Gage No. 08098290 near Highbank, Texas, the maximum amount of firm water is 

54,306 acre-feet of water per year and 303,000 acre-feet of interruptible water per 

year. 

  

� An exempt interbasin transfer authorization to transfer and use, on a firm and 

interruptible basis, such water in the adjoining San Jacinto-Brazos Coastal Basin 

and the Brazos-Colorado Coastal Basin, and to transfer such water to any county 

or municipality or the municipality's retail service area that is partially within the 

Brazos River Basin for use, on a firm and interruptible basis, in that part of the 

county or municipality and the municipality's retail service area not within the 

Brazos River Basin. 

 

� An appropriation of current and future return flows (treated sewage effluent and 

brine bypass/return) to the extent that such return flows continue to be discharged 

or returned into the bed and banks of the Brazos River, its tributaries, and 

Applicant's reservoirs.  Applicant indicates that such appropriation of return flows 

would be subject to interruption by direct usereuse or indirect usereuse within the 

discharging entity's city limits, extraterritorial jurisdiction, or contiguous water 

certificate of convenience and necessity boundary.  Specified discharge points and 

amounts of water will be accounted for on a monthly basis as part of Applicant’s 

Water Management Plan which is subject to TCEQ�s approval. 

 

� Operational flexibility to (1) use any source of water available to the Applicant to 

satisfy the diversion requirements of senior water rights to the same extent that 

those water rights would have been satisfied by passing inflows through the 
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Applicant's reservoirs on a priority basis; and (2) release, pump and transport 

water from any of the Applicant's reservoirs for subsequent storage, diversion and 

use throughout the Applicant's service area.  (Applicant’s “service area” includes 

all counties listed above.) 

 

� Recognition that the System Operation Permit approved pursuant to this 

application will prevail over inconsistent provisions in the Applicant's existing 

water rights regarding system operation. 

 

� Use of the bed and banks of the Brazos River, its tributaries and the Applicant's 

reservoirs for the conveyance, storage, and subsequent diversion of (i) water that 

the Applicant seeks to appropriate under this application; (ii) waters that are being 

conveyed via pipelines and subsequently discharged into the Brazos River, its 

tributaries or stored in the Applicant's reservoirs; (iii) surface water imported from 

areas located outside the Brazos River Basin for subsequent use; (iv) in-basin 

surface water and groundwater subject to the Applicant's control; (v) waters 

developed from future Applicant projects; and (vi) current and future reuse of 

surface and groundwater based effluent requested by this application.  This bed 

and banks authorization is subject to Applicant, after identifying specific points of 

discharge and diversion and conveyance and other losses, obtaining future 

authorizations to satisfy the requirements of TWC � 11.042.  Such points of 

discharge and diversion and conveyance and other losses may also be identified 

and included in Applicant’s proposed Water Management Plan which is subject to 

TCEQ�s approval. 

 

 WHEREAS, Applicant seeks authorization to divert and use treated effluent at multiple 

points in the Brazos River Basin; and   

 

 WHEREAS, until the construction of Allens Creek Reservoir is completed, Applicant 

requests that the System Operation Permit include special conditions which authorize: 

 

� The Applicant to appropriate state water in the amount of 425,099 acre-feet per 

year for multiple use purposes, including domestic, municipal, agricultural, 

industrial, mining, and other beneficial uses on a firm basis in the Brazos River 

Basin.  This amount includes the current and future return flows requested in this 

application. This amount is available if all of the water is diverted at the mouth of 

the Brazos River, and can only be made available by the Applicant through the 

system operation of its water rights.  To the extent water is diverted upstream, the 

remaining unappropriated water downstream is reduced and will itself vary 

depending upon the location of its diversion and use.  Out of the 425,099 acre-feet 

per year of unappropriated water being requested, the maximum amount of 

unappropriated water that will be available if such water is diverted upstream at 

USGS Gage 08091000 near Glen Rose, Texas is 150,538 acre-feet per year firm 

and if such unappropriated water is diverted upstream at USGS Gage 08098290 

BRA-CA-000392



Page 5 of 3333 

near Highbank, Texas the maximum amount of unappropriated water that will be 

available is, at that location, 175,306 acre-feet per year firm; 

 

� The Applicant to use up to 90,000 acre-feet of water per year of its firm supply to 

produce, along with other unappropriated flows an interruptible water supply of 

869,000 acre-feet per year.  This amount includes the current and future return 

flows requested in this application. Applicant indicates that the entire amount of 

1,204,099 acre-feet of water (335,099 acre-feet of firm water and 869,000 acre-

feet of interruptible water) is only available if all of it is diverted at the mouth of 

the Brazos River, and can only be made available by the Applicant through the 

system operation of its water rights.  To the extent water is diverted upstream, the 

remaining unappropriated water downstream is reduced and will itself vary 

depending upon the location of its diversion and use.  Out of the 1,204,099 acre-

feet of firm and interruptible water being requested, the maximum amount of firm 

and interruptible water that will be available if such water is diverted upstream at 

USGS Gage No. 08091000 near Glen Rose, Texas, will be 60,538 acre-feet of 

firm water per year and 190,000 acre-feet of interruptible water per year and if 

such water is diverted upstream at USGS Gage No. 08098290 near Highbank, 

Texas the maximum amount of firm water will be 85,306 acre-feet of water per 

year and 284,000 acre-feet of interruptible water per year; and  

 

� Exempt interbasin transfer authorization to transfer and use, on a firm and 

interruptible basis, such water in the adjoining San Jacinto-Brazos Coastal Basin 

and the Brazos-Colorado Coastal Basin, and to transfer such water to any county 

or municipality or the municipality's retail service area that is partially within the 

Brazos River Basin for use, on a firm and interruptible basis, in that part of the 

county or municipality and the municipality's retail service area not within the 

Brazos River Basin. 

 

  WHEREAS, the Texas Commission on Environmental Quality (Commission) finds that 

jurisdiction over the application is established; and 

 

WHEREAS, the Executive Director recommends that specific stream flow restrictions 

should be included in the permit to maintain the instream uses and water quality conditions of the 

Brazos River; and  

 

WHEREAS, as additional factual and scientific information becomes available, it is 

anticipated that the interim special conditions in Paragraph 6.5.E. below are relative to 

environmental flows will be revised, through Commission approved revisions of the Water 

Management Plan, to better provide for the environmental instream flow needs of the Brazos 

River and its tributaries and to make the maximum amount of water available for beneficial 

usesuse that is consistent with those needs, and 

 

WHEREAS, the Executive Director recommends that in order to protect senior and 

superior water rights owners, special conditions should be included in the permit; and 
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 WHEREAS, to avoid ambiguities between this system operation authorization and 

Applicant’s previous system operation authorizations reflected by the System Operation Order 

and existing permits, the Executive Director recommends that this System Operation Permit be 

subject to all provisions included in the Commission’s July 23, 1964 System Operation Order, as 

amended, authorizing system operation of certain reservoirs in the Brazos River Basin and to all 

terms and conditions of Permittee’s authorizations in Certificate Nos. 12-5155, 12-5156, 12-

5165, 12-5157, 12-5160, 12-5159, 12-5164, 12-5161, 12-5163, 12-5162, 12-5158, 12-5166 and 

12-5167 and Water Use Permit 2925A except to the extent specifically provided otherwise by 

this permitconditions in this permit regarding the total amount of water appropriated and 

available for storage, diversion and purposes of use, and as it may be modified in the future by 

Commission approval of a Water Management Plan for the Brazos River Basin; and 

 

WHEREAS, the Commission has complied with the requirements of the Texas Water 

Code and Rules of the Texas Commission on Environmental Quality in issuing this permit; 

 

NOW, THEREFORE, Water Use Permit No. 5851,5851 is issued to the Brazos River 

Authority, subject to the following terms and conditions: 

 

1. USE 

 

A.  NEW APPROPRIATION 

 

1) Permittee is authorized to impound, divert, and use not to exceed the 

following volumes of unappropriated water per year for multiple uses 

(domestic, municipal, agricultural, industrial, and mining) within theirits 

service area subject to special conditions: 

 

Recommended Amounts of New Appropriation 

Volume in acre-feet 

Location Firm Water Non-firm Water 

Glen Rose 131,363 157,000 

Highbank 144,306 303,000 

Richmond 188,095239,297 670,000 

Gulf of Mexico 191,516243,146 670,000 

 

2)   Until such time as the ports are closed on the dam impounding Allens 

Creek Reservoir, authorized by Permit No. 2925A, in lieu of Paragraph 

1.A.1 Permittee may impound, divert, and use not to exceed the following 

volumes of unappropriated water per year, subject to special conditions: 

 

                  Recommended Amounts of New Appropriation without Allens Creek 

 Volume in acre-feet without Allens Creek 

Reservoir 

Location Firm Water Non-firm Water 
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Glen Rose 131,363 190,000 

Highbank 175,306 284,000 

Richmond 237,000235,377 869,000 

Gulf of Mexico 241,765239,181 869,000 

   

B. USE OF BED AND BANKS  

 

Permittee is authorized to use the bed and banks of the Brazos River below 

Possum Kingdom Lake, its tributaries and Permittee’s authorized reservoirs for 

the conveyance, storage, and subsequent diversion of the water authorized herein, 

subject to identification of specific losses and special conditions. 

 

C. INTERBASIN TRANSFER 

 

Permittee is hereby granted an exempt interbasin transfer authorization to transfer 

and use the water authorized herein in Permittee’s service area in the adjoining 

San Jacinto-Brazos Coastal Basin and the Brazos-Colorado Coastal Basin and to 

transfer such water to any county or municipality or the municipality’s retail 

service area that is partially within the Brazos River Basin for use on a firm and 

non-firminterruptible basis in that part of the county or municipality and the 

municipality’s retail service area not within the Trinity, Red, Colorado, and San 

JacintoBrazos River BasinsBasin. 

 

D. RETURN FLOWS 

 

 1) Based upon anticipated discharges through 2060, Permittee is authorized 

to impound, divert and use return flows discharged from the Permittee’s facilities 

or originating from diversions pursuant to Permittee’s water rights, as indicated in 

the table belowinto the Brazos River Basin, not to exceed the following additional 

volumes per year, attributable to return flows, for multiple uses (domestic, 

municipal, agriculturalagriculture, industrial, mining) within theirits service area, 

subject to special conditions to protect water rights granted based on the presence 

of those return flows as well as other senior water rights: 

 

 Amount of Additional Appropriation from Return Flows Available to 

Permittee, 

Name 
TPDES 

Permit # 

Permitted 

Discharge  

(mgd) 

Current BRA 

Source 

Percent  

of  

Surface 

Water 

from  

BRA 

Current 

Surface 

Water 

Returns 

(ac-ft/yr) 

Current 

Ground- 

Water 

Returns 

(ac-ft/yr) 

Sportsmans World MUD 

WTP 02461000 

 

0.010 Possum Kingdom 

 

100% 

 

11.2 

 

0 

Double Diamond 02789000 0.060 Possum Kingdom 100% 67 0 

Authority SWATS 02889000 2.500 Granbury System 100% 730 0 
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Name 
TPDES 

Permit # 

Permitted 

Discharge  

(mgd) 

Current BRA 

Source 

Percent  

of  

Surface 

Water 

from  

BRA 

Current 

Surface 

Water 

Returns 

(ac-ft/yr) 

Current 

Ground- 

Water 

Returns 

(ac-ft/yr) 

City of Copperas Cove 10045003 2.500 Lake Belton 100% 923 0 

City of Copperas Cove 10045004 2.500 Lake Belton 100% 1,375 0 

City of Copperas Cove 10045005 4.000 Lake Belton 100% 1,600 0 

City of DeLeon 10078001 0.300 Lake Proctor 100% 192 0 

City of Marlin 10110002 2.000 Whitney System 16% 159.4 0 

City of Harker Heights 10155001 3.000 Lake Belton 100% 2,780 0 

City of Gatesville 10176002 2.200 Lake Belton 
100% 1,731 0 

City of Gatesville 10176004 1.000 Lake Belton 
100% 703 0 

City of Granbury 10178002 2.000 Granbury System 
100% 1313 0 

City of Lampasas 10205002 

 

1.500 Lake Stillhouse Hollow 

100% 580 0 

City of McGregor (South 

WWTP) 10219002 

 

0.990 Lake Belton 

95% 651.7 0 

City of Moody 10225001 0.200 Lake Belton 
100% 157 0 

BRA/LCRA BCRWSS 

West 10264001 
3.000 

Georgetown/Still-house 

System 

100% 2,402 1,657 

BRA/LCRA BCRWSS 

East 10264002 
21.500 

Georgetown/Still-house 

System 

100% 16,767 0 

City of Taylor 10299001 4.000 Granger System 100% 2,220 0 

Bell County WCID#1 10351001 0.900 Lake Belton 100% 983 0 

Bell County WCID#1 10351002 18.000 Lake Belton 100% 14,123 0 

Bell County WCID#1 10351003 6.000 Lake Belton 100% 5,389 0 

City of Brenham 10388001 3.550 Lake Somerville 100% 2,485 0 

City of Dublin 10405001 0.450 Lake Proctor 100% 325 0 

City of Georgetown 10489002 
2.500 

Georgetown/Stillhouse 

System 

100% 1,815 0 

City of Georgetown 10489003 
2.500 

Georgetown/Stillhouse 

System 

100% 1,423 0 

City of Georgetown 10489005 
1.500 

Georgetown/Stillhouse 

System 

100% 1,389 0 

City of Hamilton 10492002 0.440 Lake Proctor 100% 392 0 

City of Hillsboro 10630001 1.810 Lake Aquilla 100% 1,440 0 

City of Rosebud 10731001 0.250 Lake Stillhouse Hollow 100% 194 0 

Bell County WCID#3 10797001 0.675 Lake Belton 100% 360 0 

City of Holland 10891001 0.200 Lake Stillhouse Hollow 100% 93 0 

Bell County WCID#2 11090001 0.094 Lake Belton 100% 63 0 

Bell County WCID#2 11091001 0.080 Lake Belton 100% 70 0 

Authority TBRSS 11318001 10.000 Lake Belton 100% 8,523 0 

Acton MUD 14211001 0.600 Granbury System 100% 366 0 

Acton MUD 14212001 0.490 Granbury System 100% 268 0 

City of Comanche 14445001 0.600 Lake Proctor 100% 324 0 
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Volume in acre-feet 

Location Firm Water 

Richmond 80,850 

Gulf of Mexico 82,157 

 

 

  

           Amount of Additional Appropriation from Return Flows, without Allens Creek 

Volume in acre-feet 

Location Firm Water 

Richmond 82,509 

Gulf of Mexico 83,842 

 

 

2) The priority date of diversion of return flows is October 15, 2004.  The 

storage and diversion of return flows is subject to environmental flow 

requirements set out in Special Condition 5.E. 

 

2. DISCHARGE 

 

The points of origin and rates for Permittee’s return flows are itemized below: 

 

Name 

TPDES 

Permit # 

Discharge 

(mgd) 

Receiving 

Stream 

North 

Latitude  

West 

Longitude 
Sportsmans World MUD 

WTP 2461000 0.010 Bluff Creek 32.845111 -98.486972 

Double Diamond 2789000 0.060 

Unnamed 

Tributary to the 

Brazos River 32.8552778 98.4186111 

BRA
1
 

SWAT
2 

2889000 2.500 

Lake 

Granbury/Brazos 

River 32.4169445 97.6747223 

City of Copperas Cove 10054003 2.500 Clear Creek 31.0925000 97.9072222 

City of Copperas Cove 10054004 2.500 

Unnamed 

tributary to 

Turkey Run 31.1297223 97.8808334 

City of Copperas Cove 10045005 4.000 House Creek 31.1488889 97.9077778 

City of DeLeon 10078001 0.300 

Unnamed 

tributary to Leon 

River (Proctor 

Lake) 32.1111111 98.5238889 

City of Marlin 10110002 2.000 Brazos River 31.2591667 96.9277778 

City of Harker Heights 10155001 3.000 

South Nolan 

Creek 31.0922222 97.6538889 

City of Gatesville 10176002 2.200 

Stillhouse 

Branch 31.4391666 97.7497222 

City of Gatesville 10176004 1.000 Leon River 31.4261111 97.7441666 

City of Granbury 10178002 2.000 Lake 32.4183334 97.7758334 
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Name 

TPDES 

Permit # 

Discharge 

(mgd) 

Receiving 

Stream 

North 

Latitude  

West 

Longitude 
Granbury/Brazos 

River 

City of Lampasas 10205002 1.500 Sulphur Creek 31.1893000 98.1540000 

City of McGregor (South 

WWTP) 10219002 .990 

Unnamed 

tributary of 

South Bosque 

River 31.412416 97.395694 

City of Moody 10225001 0.200 

Unnamed 

tributary to 

Stampede Creek 31.3097222 97.3633333 

BRA/LCRA
3
 

BCRWSS West
4 

10264001 3.000 Brushy Creek 30.5155556 97.6647222 

BRA/LCRA
3
 

BCRWSS
4
 East 10264002 21.500 Brushy Creek 30.5263889 97.6172223 

City of Taylor 10299001 4.000 Mustang Creek 30.5575000 97.3883333 

Bell County WCID
5
#1 10351001 0.900 Belton Lake 31.1252778 97.5152778 

Bell County WCID
5
#1 10351002 18.000 

South Nolan 

Creek 31.1075000 97.7016667 

Bell County WCID
5
#1 10351003 6.000 

South Nolan 

Creek 31.1086111 97.7036111 

City of Brenham 10388001 3.550 Hog Branch 30.1711111 96.3775000 

City of Dublin 10405001 0.450 Resley Creek 32.0619444 98.3369444 

City of Georgetown 10489002 2.500 

San Gabriel 

River 30.6530556 97.6613889 

City of Georgetown 10489003 2.500 

Unnamed 

tributary to 

Mankins Branch 30.6313889 97.6311111 

City of Georgetown 10489005 1.500 Berry Creek 30.672944 97.609750 

City of Hamilton 10492002 0.440 Pecan Creek 31.7094444 98.1138889 

City of Hillsboro 10630001 1.810 Hackberry Creek 31.9983333 97.1444444 

City of Rosebud 10731001 0.250 Salt Creek 31.0633333 96.9911111 

Bell County WCID
5
#3 10797001 0.675 

South Nolan 

Creek 31.6688889 97.603889 

City of Holland 10897001 0.200 

Unnamed 

tributary to Darr 

Creek 30.8808334 97.3958333 

Bell County WCID
5
#2 11090001 0.094 Boggy Creek 30.9783334 97.3436111 

Bell County WCID
5
#2 11091001 0.080 

Unnamed 

tributary to 

Boggy Creek 30.9847222 97.3663889 

BRA 

TBRSS6 11318001 10.000 Nolan Creek 31.0438889 97.4397222 

Acton MUD 14211001 0.600 McCarty Branch 32.4372222 97.6952777 

Acton MUD
7 

14212001 0.490 Brazos River 32.3591667 97.6869444 

City of Comanche 14445001 0.600 Indian Creek 31.8902777 98.5933333 

 

1 BRA - Brazos River Authority     

2 SWATS – Surface Water and Treatment System (Lake Granbury)     

3 LCRA
 
– Lower Colorado River Authority 

4 BCRWSS
 
– Brushy Creek Regional Wastewater Sewage System 

5 WCID – Water Control & Improvement District 
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6 SLRSS – Sugarland Regional Sewage System 

7 TBRSS – Temple-Belton Regional Sewage System 

8 MUD – Municipal Utility District3. DIVERSION 

 

Permittee is authorized to divert and use the water authorized by this permit as follows: 

 

A. POINTS 

 

1) At the diversion points authorized by Permittee�’s existing water rights. 

 

2) At United States Geological Survey (USGS) Gage No. 08091000 near 

Glen Rose at Latitude 31.2589°N, Longitude 97.7022°W in Somervell 

County. 

 

3)  At USGS Gage No. 08098290 near Highbank at Latitude 31.1339°N, 

Longitude 96.8247°W in Falls County.  

 

4) At the mouth of the Brazos River at the Gulf of Mexico at Latitude 

28.8783°N, Longitude 95.379111°W in Brazoria County. 

 

 5) At other such diversion points located in the reaches specified in USE 

Paragraph 1.B, above, or as may be identified and included in Permittee�s 

Commission -approved Water Management Plan, or as may be otherwise 

authorized in the future. 

 

B. RATES 

 

1) At the diversion rates authorized by the Certificates of Adjudication and 

Water Use PermitPermits authorizing each of the reservoirs comprising 

the system operation as defined in this permit. 

 

2) At unspecified rates at points within the reaches authorizedspecified in 

USE paragraphParagraph 1.B,A or points identifiedincluded in the 

Commission approved Water Management Plan, subject to Permittee’s 

accounting/delivery plan. 

 

4.3. PRIORITY 

 

 The priority date for the rights authorized by this permit is October 15, 2004. 

 

5.4. CONSERVATION  

 

Permittee shall implement water conservation plans that provide for the utilization of 

those reasonable practices, techniques, and technologies that will reduce on a per unit 

basis the consumption of water, prevent or reduce the loss or waste of water, improve the 

efficiency in the use of water, increase the recycling and reuse of water, and prevent the 
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pollution of water, so that a water supply is made available for future or alternative uses.  

The practices, techniques, and technologies used shall be designed to achieve a level of 

efficiency of use that is equal to or greater than the level provided for in Permittee’s most 

recent water conservation plans on file with the Commission as of the date of the 

issuance of this permit.  Such plans shall include a requirement that in every wholesale 

water supply contract entered into on or after the date of this permit, including any 

contract extension or renewal, that each successive wholesale customer develop and 

implement conservation measures meeting the requirements of this provision.  If the 

customer intends to resell the water, then the contract for resale of the water must have 

water conservation requirements so that each successive wholesale customer in the resale 

of the water is required to implement water conservation measures meeting the 

requirements of this provision. 

 

6.5. SPECIAL CONDITIONS 

 

A. SPECIAL CONDITIONS RELATIVE TO REUSE WATERUSE OF RETURN 

FLOWS 

 

1) Prior to the diversion of return flows authorized by this permit, Permittee 

must submit to and have approved by the Executive Director, a reusereturn 

flow accounting plan. The reusereturn flow accounting plan must be in 

electronic format and account, by source, for all return flows discharged 

and subsequently diverted.  The reusereturn flow accounting plan 

shouldshall include amounts discharged by outfall, amounts of return 

flows used by permits granted based on the presence of these return flows, 

and estimated travel times and conveyance losses from discharge point to 

diversion point(s). If the return flows will be stored in Permittee’s 

reservoirs, the reuse accounting plan should include any evaporative losses 

associated with the storage.  and computation of the amount of additional 

firm yield at the anticipated diversion location attributable to those return 

flows, taking into account environmental flow requirements and demands 

of senior water rights. Permittee’s use of return flows is limited to the 

amount shown to be available, based upon amounts discharged, by the 

return flows accounting plan.  Permittee shall maintain the approved 

reusereturn flow accounting plan in electronic format and make it 

available to the general public during normal business hours and to the 

Executive Director upon request.  Modifications or changes to the 

reusereturn flow accounting plan must be approved by the Executive 

Director. The reusereturn flow accounting plan shall be included as part of 

Permittee’s accounting/delivery plan. 

 

2) The right to divert discharged return flows from plants owned by the City 

of Granbury (TPDES Permit No. 10178002), Acton MUD (TPDES Permit 

Nos. 14211001 and 10178002), Bell County WCID #2 (TPDES Permit 

No. 11090001), City of Georgetown (TPDES Permit Nos. 10489002 and 

10489003) and the City of Holland (TPDES Permit No. 10897001) is 
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limited to the amount of surface water based return flows discharged from 

those plants that originates from water rights owned by the Permittee. 

Permittee is not authorized to divert groundwater based return flows 

discharged from these plants, except as may be authorized by Special 

Condition 6.A.4. Permittee must include in the reuse accounting plan the 

total amount discharged from the plants and the percentage of that water 

that is divertable under this permit. 

2) Permittee’s storage, diversion and use of surface water based return flows 

is subject to interruption by direct use or indirect use within the 

discharging entity’s corporate limits, extraterritorial jurisdiction, or 

contiguous water certificate of convenience and necessity boundary, 

provided the discharging entity has applied for and been granted 

authorization to reuse the return flows. 

 

 

3) Permittee is authorized to divert historically discharged’s storage, 

diversion and use of groundwater based return flows from the Brazos 

River Authority/LCRA BCRWSS West (TPDES Permit No. 10264001)is 

subject to interruption by direct reuse or indirect reuse provided the 

discharging entity has applied for and been granted authorization for reuse 

of groundwater based return flows. 

 

4) Future discharges of groundwater based return flows may be diverted if 

those return flows originate from groundwater owned by Permittee or are 

discharged from treatment plants owned by the Permittee.  Prior to 

diversion, Permittee must apply for and be granted an amendment to this 

permit authorizing these diversions and shall submit for approval by the 

Executive Director a revised accounting/delivery plan addressing such 

new groundwater based discharges. 

 

5) Permittee is authorized to divert only that water discharged by the City of 

Marlin (TPDES Permit No. 10110002) originating from water rights 

owned by the Permittee. Permittee shall calculate the divertable amount of 

the City’s discharge and include this information in the reuse accounting 

plan. 

 

6) Permittee shall only divert the actual annual amount of return flows 

discharged from the Bell County WCID #1 (TPDES Permit Nos. 

10351001 and 10351002) and the City of Harker Heights (TPDES Permit 

No. 10155001) less up to 172 acre-feet as authorized by Permit 4218, 37 

acre-feet as authorized by Permit 5088 and 60 acre-feet as authorized by 

Permit 5089 when the aforementioned permits are being used. 

 

7) Diversions and storage of return flows shall not occur at rates or in 

amounts higher than the actual daily amount of return flows discharged 
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into watercourses in the Brazos River Basin, after accounting for the 

calculated losses and travel time from the discharge point(s) to the 

diversion point(s) in accordance with the accounting/delivery plan. 8)

 Prior to diversion of the water authorized herein as attributable to 

return flows, if sufficiently accurate measuring devices are not available, 

Permittee shall install and maintain measuring device(s) capable of 

measuring within plus or minus 5% accuracy, at the discharge point of 

each wastewater treatment plant (WWTP) to record the amount of return 

flows discharged into the Brazos River or its tributaries on a daily basis. 

9) The priority date for diversion of up to 116,434 acre-feet (103.899 mgd) of 

return flows is October 15, 2004. 

 

10) The priority date for diversion of future return flows in excess of 116,434 

acre-feet (103.899 mgd) of discharged effluent is October 15, 2004 but is 

not subject to call by senior and superior permit holders in the basin and is 

not subject to instream flow limitations.  

 

11) Prior to diversion of any return flows in excess of the TPDES Permit 

limits for each facility indicated in the table Return Flows Available to the 

BRA (Paragraph 1.D. RETURN FLOWS), Permittee must apply for and 

be granted the right to reuse those return flows. Permittee must amend the 

reuse accounting plan to include future return flows prior to diverting said 

return flows. 

 

12) The diversion of up to 116,434 acre-feet (103.899 mgd) of water is 

dependant upon potentially interruptible return flows or discharges and is 

conditioned on the availability of those discharges.  The right to divert the 

discharged return flows is subject to revocation if discharges become 

permanently unavailable for diversion and may be subject to reduction if 

the return flows are not available quantities and qualities sufficient to fully 

satisfy the permit.  Should any discharges become permanently 

unavailable for diversion, Permittee shall immediately cease diversions of 

these return flows and reflect such reductions in the reuse accounting plan. 

 

13) Permittee’s diversion and use of return flows is subject to interruption by 

direct use or indirect use within the discharging entity’s corporate limits, 

extraterritorial jurisdiction, or contiguous water certificate of convenience 

and necessity boundary, provided the discharging entity has applied for 

and been granted authorization to reuse the return flows. 

  

B. SPECIAL CONDITIONS RELATIVE TO USE OF BED AND BANKS 

 

1) The use of the bed and banks of Allens Creek below Allens Creek 

Reservoir is not authorized until Permittee applies for and is granted an 

amendment to Permit No. 2925A authorizing such use. 
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2) Permittee is authorized to use the following reaches, authorized in 

Permittee’s certificates and amendments, for conveyance of water 

previously appropriated to Permittee and water authorized by this permit, 

downstream for diversion at Glen Rose, Highbank and the Gulf of Mexico 

and any of Permittee’s currently authorized diversion points within these 

reaches: 

 

a) Brazos River from below Possum Kingdom Reservoir to the Gulf 

of Mexico 

 

b) Leon River from Lake Proctor to the confluence with the Little 

River 

 

c) Lampasas River from Lake Stillhouse Hollow to the confluence 

with the Little River 

 

d) Little River from the confluence of Leon and Lampasas Rivers to 

the junction with the Brazos River 

 

e) Yegua Creek from Lake Somerville to the confluence with the 

Brazos River 

 

f) Navasota River from Lake Limestone to the confluence with the 

Brazos River 

 

g) San Gabriel River from Lake Granger to the confluence with the 

Little River and downstream to its confluence with the Brazos 

River 

 

h) North Fork San Gabriel River from Lake Georgetown to the 

confluence with the San Gabriel River, to its confluence with the 

Little River and downstream to its confluence with the Brazos 

River 

 

i) Aquilla Creek from Lake Aquilla downstream to its confluence 

with the Brazos River 

 

j) Allens Creek, following construction of Allens Creek Reservoir, 

downstream from Allens Creek Reservoir to its confluence with 

the Brazos River, in compliance with Special Condition 5.B.1 

above 

 

3) Prior to use of the bed and banks identified in Special Condition 6.5.B.2 

above, Permittee must submit to and have approved by the Executive 

Director, as part of its accounting/delivery plan, a procedure to estimate 
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daily deliveries of water. This procedure should be in electronic format 

and detail by source, type and priority date, the amounts to be conveyed 

and delivered, losses associated with the conveyance, specific points of 

diversion, associated travel times, and times of commencement and 

termination of transit for conveyed waters. Documentation of actual 

deliveries as well as the accounting/delivery plan shall be maintained by 

the Permittee in electronic format and made available to the general public 

during normal business hours and to the Executive Director upon request. 

Modifications or changes to the accounting/delivery plan must be 

approved by the Executive Director.   

 

4) The use of the bed and banks of additional streams and tributaries in the 

Brazos River Basin for conveyance of water appropriated under this 

permit, or other sources available to the Permittee, is subject to Permittee, 

after identifying specific sources and types of water, specific points of 

discharge and diversion, and conveyance and other losses, obtaining future 

authorizations to satisfy the requirements of TWC § 11.042.11.042, which 

may be provided pursuant to a Commission-approved Water Management 

Plan. 

 

5) The use of additional points of diversion within the reaches specified in 

Special Condition 6.5.B.2 above is subject to Permittee, obtaining 

authorization to use those diversion points. The points of diversion may 

also be identified and included in Permittee’s proposed Water 

Management Plan which is subject to Commission approval. 

 

C. SPECIAL CONDITIONS RELATIVE TO NEW APPROPRIATION 

 

1)  Prior to diversion or storage of the additional water authorized by this 

permit, Permittee shall provide to and have approved by the Executive 

Director, a daily accounting/delivery plan that includes, at a minimum, the 

following: 

 

a. The accounting/delivery plan shall address reservoir storage and 

withdrawal plans for each system reservoir and account by priority 

date and amounts for any inflows, evaporation, water in storage 

and diversions from the reservoirs under all of Permittee’s priority 

dates and authorizations, including reuseuse of return flows. 

 

b. A method to account for inflows to system reservoirs for purposes 

of compliance with special conditions requiring passage of pulse 

flows and estimation of those inflows. 

 

c. An accounting for instream flow and pulse requirements to include 

total system storage, gage flows at the measurement points, high 

flow pulse volume impounded, if any, and the release schedule for 
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the impounded high flow pulse, and timing, magnitude and 

duration of pulse flows.  

 

d. The accounting/delivery plan must detail how measurements will 

be taken to determine if impoundment or diversions under either 

Permittee’s senior or junior rights can be made.  

 

e. The accounting/delivery plan must identify, account for and 

distinguish between firm and non-firm water supplied or delivered 

from Permittee’s system of reservoirs. In addition, the 

accounting/delivery plan must specify diversion points for this 

water if those diversion points are not specifically identified in this 

permit. Any additional diversion points must be within the reaches 

where use of the bed and banks is authorized. Any diversion points 

outside those reaches will require an amendment to this permit. 

 

f. Permittee shall maintain the approved daily accounting/delivery 

plan in electronic format and make it available to the general 

public during normal business hours and to the Executive Director 

upon request.  Modifications or changes to the plan must be 

approved by the Executive Director.   

 

2) If the total amounts of firm water indicated above are diverted at Glen 

Rose or Highbank, the additional amount of firm water available below 

those points is reduced accordingly. Permittee shall include the amount of 

that reduction in the accounting/delivery planThe Water Management Plan 

shall include a specific mechanism for determination of the amount of 

firm and non-firm water available at a given location. 

 

3) The full additional amount of non-firm water is only available when the 

amount of firm water is reduced by a maximum of 90,000 acre-feet per 

year at Glen Rose, Highbank, Richmond or the Gulf of Mexico.   Because 

the amounts of firm and the Gulf of Mexico.  If less than the full amount 

of non-firm water is used, the amount of the firm water reduction shall be 

adjusted proportionately. 

 

4) The non-firm water authorized above includes 74,387 acre-feet of 

historically discharged return flows.  A reduction in firm yield water is not 

required in order to divert these return flows. 5) The remaining 

42,047 acre-feet of return flows out of the total amount of 116,434 acre-

feet of return flows indicated in Paragraph 1.D. may be diverted by the 

Permittee so long as the total diversions under this permit for all of the 

authorizations do not exceed the amounts of firm water and non-firm 

water indicated in Paragraph 1.A.1, above unless Permittee applies for and 

is granted the authorization to divert additional amounts of water.non-firm 

water available under this permit are inter-related and may depend upon 
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location and other factors, the Water Management Plan shall control the 

amounts of firm and non-firm water available at any location.   

 

64) Permittee may not exercise a priority call on water rights in the Brazos 

River Basin with priority dates senior to October 15, 2004 for purposes of 

increasing storage in and/or diversion from Permittee’s system reservoirs 

where drawdown of Permittee’s system reservoirs is caused by 

compliance with the terms and conditionsdelivery of water authorized by 

this permit.  

 

75) The request for operational flexibility to use any source of water available 

to Permittee to satisfy the diversion requirements of senior water rights to 

the same extent that those water rights would have been satisfied by 

passing inflows through the Permittee’s system reservoirs on a priority 

basis is granted, but limited as follows: 

 

a).  To water previously stored in Permittee’s reservoirs as documented 

in the accounting/delivery plan required in Special Condition 

6.5.C.1 above. 

 

b). Use of this option shall not cause Permittee to be out of 

compliance with Special Condition 6.5.C.1 and Special Condition 

6.5.C.6.4. 

 

86) Permittee may divert water from storage in its permitted reservoirs and 

store that water in Permittee’s other reservoirs for use within the 

Permittee’s service area so long as all diversions and storage are included 

in and comply with the provisions of the accounting/delivery plan and of 

the accounting/delivery plan required by Special Condition 6.5.C.1 above.  

 

9) The total amount of water diverted and released from Permittee’s system 

reservoirs in any year for each authorized purpose of use may not exceed 

the cumulative authorized total for each purpose until Permittee applies for 

and is granted amendments to the underlying authorizations. 

 

107) Permittee is required to comply with the existing System Operation Order 

and certificates of adjudication requiring Permittee to exclude tributary 

reservoirs from operation of the system during any period of time in which 

Permittee’s permitted storage space in that reservoir is less than 30% full 

(until all system reservoirs are below 30% capacity, at which time the 

reservoir can resume system operation), until such time as Permittee 

submits, and the Commission approves, a Water Management Plan for the 

Brazos River Basin which details how such limitations will be altered.  

Any alterations to the limitations must be in compliance with the 

accounting provisions required in Special Condition 6.5.C.1 above.  
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118) Until such time as the ports are closed on the dam impounding Allens 

Creek Reservoir, authorized by Permit 2925,No. 2925A, Permittee may 

impound and divert additional unappropriated water as specified in 

Paragraph 1.A.2 subject to Special Conditions 6.5.C.1 through 107 above. 

 

D. WATER MANAGEMENT PLAN SPECIAL CONDITIONS 

 

1) Permittee shall prepare and submit to the Commission, a Water 

Management Plan (WMP) which shall include, in addition to the specific 

requirements listed below in Special Condition D.4, such studies and other 

information as may be required by the Commission to demonstrate 

Permittee’s compliance with and its ability to comply with all of the 

Special Conditions included in this permit.  

 

2) TheWith the exception of minor revisions, the initial proceedings to 

consider the adoption of the WMP, and any major amendment thereof, 

shall be conducted pursuant to contested case procedures. Provided that 

the approved WMP describes the specific methodologies to be utilized, 

addition of diversion points within the authorization of this permit, 

modification of volumes of return flow to account for amendments or 

modifications of discharge permits or new discharge authorizations, 

modification of the accounting/delivery plan approved by the Executive 

Director, and similar modifications specifically identified in the WMP are 

to be treated as minor revisions of the WMP. Any proceeding to consider 

the adoption or major amendment of the WMP, other than a minor 

revision, shall be preceded by notice and opportunity to request a hearing, 

in accordance with the Commission’s regulations applicable to water 

rights permitting proceedings. The WMP shall provide an adaptive 

management strategy for instream flow requirements and water supply and 

thus may be amended from time to time upon the request of Permittee, in 

accordance with the schedule set out in Special Condition D.3 below, or 

on the Commission’s own motion.  The initial accounting/delivery plan 

shall be submitted for approval as part of the initial WMP. 

 

3) a. An initial application for approval of the WMP shall be submitted 

to the Executive Director by the Permittee not later than 3 years after the 

date that this permit becomes final and non-appealable. The initial 

application shall include a statement of consultation describing the steps 

taken by the Permittee to work collaboratively with interested persons, 

including the Texas Parks and Wildlife Department (TPWD), in 

developing the application and supporting materials. Permittee shall make 

best efforts to ensure that the application is administratively and 

technically complete within 1 year after the initial submission of the 

application to the Executive Director.   Deadlines established by this 

provision are subject to extension by the Executive Director for good 

cause. 
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b. No less frequently than every 10 years after the approval of the 

initial WMP, Permittee shall submit to the Executive Director an 

application for revision or ratification of the WMP.  Such revision may 

include minor and major amendments, as appropriate. 

 

4) The issues addressed in the initial application for approval of the WMP 

and in the initial approved WMP shall include, but not be limited to, the 

following: 

   

a. accounting/delivery plans (including the return flow accounting 

plan); 

 

b. consideration of adding, deleting, or modifying the 

measurement points and flow levels described in special 

conditions 5.E.5 and 5.E.7; 

 

c. consideration of establishing diversion rate trigger levels for 

high flow pulse (HFP) requirements of special condition 5.E.7, 

below which the requirements of Special Condition 5.E.7 

would not apply; 

 

d. establishment of a Brazos River Basin environmental flow 

study program identifying environmental flow studies to be 

conducted on specified reaches and estimated time of 

completion; such program shall include studies anticipated to 

be required for the FERC relicensing of the hydropower 

facility at Morris Sheppard Dam and such studies necessary to 

comply with Special Conditions 5.E.1 and 5.E.14; program 

studies shall be used to evaluate the need for instream flow 

protection for the mainstem Brazos River and tributaries 

impacted by diversions and storage authorized in this permit; 

 

e. development of operating guidelines to manage the frequency 

and magnitude of reservoir level fluctuations to avoid or 

minimize impacts on fisheries (subject to temporary suspension 

if necessary for water supply purposes); 

 

f. consideration of establishing maximum diversion rates for 

diversions of water appropriated by this permit; 

 

g. development of operational and accounting criteria to address 

uncertainty in forecasting and accounting for HFPs in a manner 

that balances the risks and benefits between water supplies and 

environmental flow protection; 
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h. consideration of establishment of revised storage triggers 

provided for in Special Condition 5.E.4 and the process for 

recalculating those triggers; 

 

i. consideration of alteration of the 30% capacity limitation on 

tributary reservoirs (referenced in Special Condition 5.C.7), to 

be followed by conforming amendments to existing water 

rights for System reservoirs, if necessary and approved; 

 

j. development and implementation of a specific adaptive 

management strategy for meeting instream flow requirements 

consistent with providing water supplies, including a 

monitoring program for assessing impacts on instream uses, 

including short and long term impacts to economically and 

ecologically important stream fisheries and unique aquatic 

communities and species, and water quality; 

 

k. establishment of a specific mechanism for determining the 

amount of firm and non-firm water available at a given location 

 

5) Permittee shall consult with the U.S. Army Corps of Engineers on federal 

projects to determine whether overbanking flows can be safely managed to 

maintain a sound ecological environment. (Overbanking flows provide channel 

and floodplain maintenance, transport nutrients and organic materials, generate 

new floodplain habitat, provide cues to aquatic organisms, restore water quality in 

floodplain wetlands, promote seedling development, distribute seed, and purge 

invasive species.)   

 

6) Prior to diversion of water appropriated by this permit below the 

Richmond Gage (USGS Gage No. 08114000) Permittee shall submit for the 

Executive Director’s approval a method to extend the requirements of Special 

Conditions 5.E.5 and 5.E.7 below the Richmond Gage to or below the point of 

diversion. 

 

7) TPWD shall have the right, following notification to Permittee, at any 

time, to petition the Commission to seek to amend or clarify any WMP provision 

related to environmental flow protection. 

   

E. INTERIM SPECIAL CONDITIONS RELATIVE TO ENVIRONMENTAL 

FLOWS 

 

1)  Because the following interim conditions are preliminary and are based 

upon historic flow analyses, without direct relationships to the biological 

and environmental benefits intended to be protected, Permittee shall 
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conduct Instream Flow Studies (Studies) on the Brazos River and on 

segments of major tributaries upstream of their confluence with the 

Brazos River consistent with and in cooperation with the Texas Instream 

Flow Program (TIFP).  Upon completion of the Studies, Permittee shall 

submit an application to amend the WMP to reflectuse the results of the 

Instream Flow Studies.Studies to develop environmental flow conditions 

to replace the interim conditions with permit conditions for the control 

points identified in Special Condition 5.E.5.   Depending upon the time of 

completion of the Studies, replacement of these interim conditions shall 

be approved in the initial WMP or through the amendment of an 

approved WMP.   The Studies are not limited to the TIFP or the 

geographic scope of those currently defined for the TIFP. For the Middle 

and Lower Brazos River (mainstem downstream of Waco), TIFP studies 

are to be completed by 2016. 

  

2) Seasons are defined as Spring (March–May), Summer (June-August), 

Fall (September-November), and Winter (December-February).  The 

number of seasons and the months representing each season are subject to 

revision in the WMP based upon best available science and information 

at the time of such revision.  

 

3) Total storage in Permittee’s system reservoirs is a trigger for determining 

instream flow requirements and is subject to revision in future Water 

Management Plans. 7Q2 flows are to be implemented when total storage 

in Permittee’s system reservoirs is below 60% of total capacity.  “Dry” 

means times when the total storage in Permittee’s system reservoirs is 

below 74%, but more than 60% of total capacity.  “Average” means times 

when the total storage in Permittee’s system reservoirs is at least 74%, 

but less than 96% of total capacity.  “Wet” means times when the total 

storage in Permittee’s system reservoirs is at least 96% of total capacity.   

 

4) Storage triggers are to be recalculated every five years to ensure 

implementation ofpromote Subsistence, Dry, Average, and Wet 

provisions at frequencies of 2.5%, 25%, 50%, and 75%, 

respectivelyconditions occurring at the desired frequencies.  The desired 

frequencies are Subsistence equal to 2.5% of the time, Dry equal to 

22.5% of the time, Average equal to 50% of the time and Wet equal to 

25% of the time. 

 

5) Until such time as the Studies are completed, the interim instream flows 

in the following tables apply at the following USGS gauging stations. 

Measurement points for instream flows are subject to change in the WMP 

with approval of the Executive Director.  The instream flow criteria in the 

following tables are applicable at all times. Depending upon the 

hydrologic condition (Subsistence, Dry, Average, or Wet), storage of 

BRA-CA-000410



Page 23 of 3333 

water authorized by this permit in Permittee’s system reservoirs upstream 

from the following flow gauging stations and the diversion and use of 

water pursuant to this permit at locations upstream from the flow gauging 

locations shall be authorized only when streamflows exceed the 

instantaneous flow values at the station downstream of such diversion or 

storage, as established in the following tables: 

 

BRAZOS RIVER NEAR GLEN ROSE - USGS #08091000 Instream Flow (cfs) 

Winter Spring Summer Fall 

Subsistence (7Q2) 15.3 15.3 15.3 15.3 

Dry 39.0 45.0 33.3 62.0 

Average 92.0 138.0 101.5 150.0 

Wet 234.0 292.8 249.5 332.0 

 

 

Instream Flow (cfs) YEGUA CREEK NEAR SOMERVILLE – USGS #08110000 

 Winter Spring Summer Fall 

Subsistence (7Q2) 0.1 0.1 0.1 0.1 

Dry 5.6 3.9 0.4 0.3 

Average 14.0 12.0 2.5 1.8 

Wet 34.0 31.0 8.9 9.6 

 

 

Instream Flow (cfs) NAVASOTA RIVER NEAR EASTERLY  USGS #08110500 

 Winter Spring Summer Fall 

Subsistence (7Q2) 7.6 7.6 7.6 7.6 

Dry 7.6 10.0 7.6 7.6 

Average 15.0 24.0 7.6 7.6 

Wet 34.036.0 43.0 7.6 7.6 

     

 

 

LITTLE RIVER NEAR CAMERON – USGS #08106500 Instream Flow (cfs) 

Winter Spring Summer Fall 

Subsistence (7Q2) 67.9 67.9 67.9 67.9 

Dry 100.0 135.0 133.0 82.0 

Average 200.0 365.0 260.5 152.0 

Wet 475.0 730.0 500.0 342.0 

 

 

BRAZOS RIVER NEAR HIGHBANK – USGS #08098290 Instream Flow (cfs) 

Winter Spring Summer Fall 

Subsistence (7Q2) 167.1 167.1 167.1 167.1 

Dry 167.1 167.1 167.1 167.1 
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Average 220.59 344.19 323.85 225.29 

Wet 672.74 759.30 780.69 508.98 

  

 

BRAZOS RIVER NEAR RICHMOND – USGS #08114000 Instream Flow (cfs) 

Winter Spring Summer Fall 

Subsistence (7Q2) 743 743 743 743 

Dry 885 1170 930 760 

Average 1630 2030 1450 1150 

Wet 2955 3670 2635 2038 

 

 

6) A High Flow Pulse (HFP) is initiated when flows are greater than the 10
th

 

percentile and increase by more than 50% from the previous day, or when flows 

exceed the 75
th

 percentile, regardless of the rate of change.  A HFP is terminated 

when the flow drops below the 10
th

 percentile or when the flow decreases from 

one day to the next by less than 5%, or when a succeeding pulse occurs.  An 

entire HPFHFP is reclassifiedalso classified as a small flood if the maximum rate 

exceeds the small flood threshold at the 1.5-year recurrence interval.  

 

7) Pursuant to the provisions set forth below, Permittee shall meet a seasonal 

schedule of individual high flow pulses by refraining from storing or diverting 

water appropriated by this permit in order to provide qualifying HFPs as set forth 

below.  Qualifying HFPs are defined as follows: 

 

Pulse Flows (ac-ft) BRAZOS RIVER NEAR GLEN ROSE - USGS #08091000 

Hydrologic 

Condition 

Winter Spring Summer Fall 

Dry 2329.6 3208.3 2617.2 2211.6 

Average 7325.0 14915.7 7265.5 7565.0 

Wet 31220.8 36144.8 33064.5 28682.0 

 

Peak Flows (cfs) BRAZOS RIVER NEAR GLEN ROSE - USGS #08091000 

Hydrologic 

Condition 

Winter Spring Summer Fall 

Dry 403 466 394 347 

Average 1,120 2,070 1,320 1,040 

Wet 4,945 5,265 4,370 3,525 

 

Pulse Flow 

Schedule 

(days/# of 

events) 

BRAZOS RIVER NEAR GLEN ROSE - USGS #08091000 

 Winter Spring Summer Fall 

Hydrologic Dura
* 

Freq
** 

Dura Freq Dura Freq Dura Freq 
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Condition 

Dry 6 2 4 3 4 2 4 2 

Average 7 2 6 2 6 2 7 1 

Wet 13 1 10 2 11 1 11 1 

  *Duration     **Frequency 

 

Pulse Flows (ac-ft) YEGUA CREEK NEAR SOMERVILLE – USGS #08110000 

Hydrologic 

Condition 

Winter Spring Summer Fall 

Dry 416.6 275.7 52.4 59.2 

Average 1904.1 1225.8 239.2 372.9 

Wet 8510.1 4331.3 845.2 3367.3 

 

 

Peak Flows (cfs) YEGUA CREEK NEAR SOMERVILLE – USGS #08110000 

Hydrologic 

Condition 

Winter Spring Summer Fall 

Dry 69 51 13 10 

Average 294 176 53 64 

Wet 978 620 140 490 

 

Pulse Flow 

Schedule 

(days/# of 

events) 

YEGUA CREEK NEAR SOMERVILLE – USGS #08110000 

 Winter Spring Summer Fall 

Hydrologic 

Condition 

Dura
* 

Freq
** 

Dura Freq Dura Freq Dura Freq 

Dry 5 2 5 2 4 2 5 1 

Average 10 1 8 1 7 1 7 2 

Wet 15 1 13 1 11 1 11 1 

  *Duration     **Frequency 

 

Pulse Flows (ac-ft) NAVASOTA RIVER NEAR EASTERLY-USGS #08110500 

Hydrologic 

Condition 

Winter Spring Summer Fall 

Dry 439.3 748.3 195.9 77.1 

Average 2142.1 2220.5 746.9 275.0 

Wet 7927.9 8537.9 3399.7 2456.3 

 

Peak Flows (cfs) BRAZOS RIVER NEAR EASTERLY – USGS #08110500 

Hydrologic 

Condition 

Winter Spring Summer Fall 

Dry 76 124 33 11 
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Average 298 344 142 43 

Wet 1,060 1,160 592 371 

 

Pulse Flow 

Schedule 

(days/# of 

events) 

NAVASOTA RIVER NEAR EASTERLY – USGS #08110500 

 Winter Spring Summer Fall 

Hydrologic 

Condition 

Dura
* 

Freq
** 

Dura Freq Dura Freq Dura Freq 

Dry 5 2 5 3 5 2 4 2 

Average 8 2 9 2 8 2 7 2 

Wet 12 1 12 1 13 1 11 1 

  *Duration     **Frequency 

 

Pulse Flows (ac-ft) 

LITTLE RIVER NEAR CAMERON – USGS #08106500 

Hydrologic Condition Winter Spring Summer Fall 

Dry 4194.4 5641.5 3563.3 3511.2 

Average 9633.7 16251.6 9088.3 9183.5 

Wet 29414.9 42034.7 25811.4 20494.2 

 

 

Peak Flows (cfs) LITTLE RIVER NEAR CAMERON – USGS #08106500 

Hydrologic Condition Winter Spring Summer Fall 

Dry 604 958 577 568 

Average 1,600 2,545 1,875 1,630 

Wet 5,190 6,405 3,665 3,723 

 

 

Pulse Flow 

Schedule 

(days/# of 

events) 

LITTLE RIVER NEAR CAMERON – USGS #08106500 

 Winter Spring Summer Fall 

Hydrologic 

Condition 

Dura
* 

Freq
** 

Dura Freq Dura Freq Dura Freq 

Dry 5 1 4 2 4 2 4 2 

Average 6 1 6 1 6 1 6 1 

Wet 10 1 9 1 9 1 9 1 

  *Duration     **Frequency 

 

Pulse Flows (ac-ft) BRAZOS RIVER AT HIGHBANK – USGS #08098290 

Hydrologic Condition Winter Spring Summer Fall 

Dry 5113.9 6040.7 4784.0 3652.4 
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Average 11647.1 14346.9 15135.1 11398.8 

Wet 38514.1 38127.3 49810.6 39416.6 

 

 

Peak Flows (cfs) BRAZOS RIVER AT HIGHBANK – USGS #08098290 

Hydrologic Condition Winter Spring Summer Fall 

Dry 1471 1429 1116 714 

Average 2576 2952 2566 2274 

Wet 5225 6748 7703 5366 

 

 

 

 

 

Pulse Flow 

Schedule 

(days/# of 

events) 

BRAZOS RIVER AT HIGHBANK – USGS #08098290 

 Winter Spring Summer Fall 

Hydrologic 

Condition 

Dura
* 

Freq
** 

Dura Freq Dura Freq Dura Freq 

Dry 3 1 3 3 3 3 3 2 

Average 4 1 4 3 5 2 5 2 

Wet 7 1 7 1 8 1 9 1 

  *Duration     **Frequency 

 

 

Pulse Flows (ac-ft) BRAZOS RIVER NEAR RICHMOND – USGS #08114000 

Hydrologic Condition Winter Spring Summer Fall 

Dry 36265.8 44667.8 38181.1 22457.9 

Average 90287.6 101405.0 77176.9 56162.0 

Wet 297550.4 270153.7 166115.7 146866.1 

 

 

Peak Flows (cfs) BRAZOS RIVER NEAR RICHMOND – USGS #08114000 

Hydrologic Condition Winter Spring Summer Fall 

Dry 3,748 5,640 4,880 2,500 

Average 9,670 10,200 8,830 7,730 

Wet 19,500 19,150 15,300 13,175 

 

 

Pulse Flow 

Schedule 

(days/# of 

BRAZOS RIVER NEAR RICHMOND – USGS #08114000 

BRA-CA-000415



Page 28 of 3333 

events) 

 Winter Spring Summer Fall 

Hydrologic 

Condition 

Dura
* 

Freq
** 

Dura Freq Dura Freq Dura Freq 

Dry 5 1 5 1 4 1 4 1 

Average 68 1 7 1 7 1 7 1 

Wet 16 1 13 1 12 1 11 1 

  *Duration     **Frequency 

 

 

8) Except under Subsistence conditions, diversion or storage of water upstream 

from defined measurement points under the authority of this permit shall be 

authorized during a pulse when the volume, duration, and peak flow of the 

individual pulse exceeds the individual pulse criteria, or when the number of 

pulse events in that season exceeds the pulse frequency criteria. When a 

Qualifying HFP is passed or provided for at one of the six defined measurement 

points it may be used as credit for meeting one seasonal HFP frequency 

requirement at that measurement point. 

 

9) For streamflow events that meet the requirements of Special Condition 6.5.E.5, 

Permittee may temporarily impound all flows in excess of the instream flow 

requirement.  If the streamflow event provided a Qualifying HFP, flow may need 

to be passed downstream for environmental needs, subject to seasonal 

requirements in Special Condition 6.5.E.7 above.  If it did not, then Permittee 

may retain the impounded water for water supply purposes. Once the required 

number of HFPs is met, Permittee may divert or impound all subsequent HFPs 

for use as water supply as long as instream flow requirements specified in 

Special Condition 6.5.E.5 are met.   

 

10) For pulses that generate a volume in excess of 250% of the Qualifying HFP 

volume criterion, Permittee mustmay provide two Qualifying HFPs with at least 

one week of instream flow, as required by Special Condition 6.5.E.5 above, 

between them.  Similarly, for pulses in excess of 350% of the Qualifying HFP 

volume criterion, Permittee mustmay provide three Qualifying HFPs with at least 

one week of instream flow between each pair.  A similarly scaled requirement 

holds for larger pulses.   

 

11)  For streamflow events that meet the requirements of Special Condition 6.5.E.6,5, 

but do not meet the minimum requirements of a Qualifying HFP, Permittee may 

impound flows in excess of instream flow requirements and shall record the 

impounded volume in theirits accounting/delivery plan.  At such time as the 

cumulative volume of streamflow events exceeds the volume of a Qualifying 

HFP, Permittee may release such a pulse to the environment.  Such a release will 

result in a credit for a Qualifying HFP.   
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12) If the streamflow event is designated aan HFP but ultimately does not meet the 

minimum requirements of a Qualifying HFP, the volume passed shall be 

recorded in the accounting/delivery plan.  At such time as the cumulative volume 

of such pulses exceeds the volume of a Qualifying HFP, Permittee will be 

credited with one Qualifying HFP (even if the duration, peak flow, etc. 

characteristics were not met).   

 

13) For streamflow events that meet the requirements of Special Condition 5.E.5, but 

do not meet the minimum requirements of a Qualifying HFP, Permittee may 

impound flows in excess of instream flow requirements and shall record the 

impounded volume in their accounting/delivery plan.  At such time as the 

cumulative volume of streamflow events exceeds the volume of a Qualifying 

HFP, Permittee may release such a pulse to the environment.  Such a release will 

result in a credit for a Qualifying HFP.  

 

14) If the streamflow event is designated a HFP but ultimately does not meet the 

minimum requirements of a Qualifying HFP, the volume passed shall be 

recorded in the accounting/delivery plan.  At such time as the cumulative volume 

of such pulses exceeds the volume of a Qualifying HFP, Permittee will be 

credited with one Qualifying HFP (even if the duration, peak flow, etc. 

characteristics were not met).  

 

15) For purposes of determining satisfaction of Qualifying HFP criteria, each season 

is accounted for independently.  There is no carry-over from season to season, 

either in regard to exceeding or not meeting HFP requirements.  In the event 

there are seasons where the requisite number or volume of HFPs do not occur 

naturally, the Permittee is not obligated to meet the seasonal HFP requirements.  

In the event that a pulse extends across seasonal boundaries, it will be accounted 

in the season in which it ends.  

 

14) All seasonal16) Seasonal HFP requiremen

satisfy the requirements of a Qualifying HFP may be classified as both 

overbanking flows and the water volume associated with these events shall not 

be used to meet HFP requirementsan HFP. 

15) Permittee may divert water at or downstream of USGS Gage No. 08114000, 

Brazos River near Richmond, without restriction during wet season pulses as 

defined in Special Conditions 6.E.7 when Permittee’s diversion rate is less than 

7,535 cfs, if Permittee also meets the applicable instream flow requirement in 

Special Condition 6.E.5. 

 

BRA-CA-000417



Page 30 of 3333 

1617) In addition to the measurement points and requirements specified in Special 

Conditions 6.5.E.5 and 6.5.E.7 above, Permittee is prohibited from diverting and 

storing water authorized by this permit upstream of the following gages unless 

streamflow at the following gages meets or exceeds the 7Q2 value as follows: 

values as follows: 

  

 

 

 

 

 

 

 

 

 

 

 

 

17) Permittee shall install and maintain a streamflow gage at Yegua Creek at 

Somerville.  

18) Permittee, in cooperation with TPWD and in consultation with the commission, 

shall conduct Monitoring Studies to assess instream flow protection at the water 

Gage Name Gage # 7Q2 Value 

(cfs) 

Brazos River near Palo Pinto 08089000 30.3 

Aquilla Creek above Aquilla 08093360 0.1 

Brazos River near Aquilla 08093100 30.7 

Leon River near Belton 08102500 4.7 

Lampasas River near Belton 08104100 4.8 

N Fork San Gabriel River near  

Georgetown 

08104700 1.5 

San Gabriel River at Laneport 08105700 3.6 

Gage Name Gage # 7Q2 Value 

(cfs) 

Brazos River near Palo Pinto 08089000 30.3 

Aquilla Creek above Aquilla 08093360 0.1 

Brazos River near Aquilla 08093100 30.7 

Leon River near Belton 08102500 4.7 

Leon River near Gatesville 08100500  

Lampasas River near Belton 08104100 4.8 

N Fork San Gabriel River near  

Georgetown 

08104700 1.5 

San Gabriel River at Laneport 08105700 3.6 

BRA-CA-000418



Page 31 of 3333 

quality protection points identified in interim Special Condition 5.E.17.  These 

Monitoring Studies will collect baseline data on the biology, habitat, water 

quality, hydrology, ecosystem health and other environmental factors of the 

stream segment between the water quality protection point and the immediate 

downstream matrix control point. If baseline data is sufficient to determine 

instream flow protection needs, and such criteria are determined to be necessary, 

such data shall be used to develop criteria to replace interim Special Condition 

5.E.17.  If additional study is warranted by the results of the Monitoring Studies, 

Instream Flow Studies shall be conducted to determine appropriate instream flow 

protection criteria for the water quality protection points; results of such Instream 

Flow Studies shall be used to develop criteria to replace interim Special 

Condition 5.E.17.  Depending upon the time of completion of the Monitoring 

Studies or applicable Instream Flow Studies, replacement of interim Special 

Condition 5.E.17 shall be approved in the initial WMP or through the 

amendment of an approved WMP.  In performing the studies and analyses 

required by this condition, Permittee shall perform and complete a Little River 

watershed study (included all points identified above within the Little River 

watershed) prior to filing its application for approval of the initial WMP; 

provided, however, if Permittee does not complete the Little River watershed 

study prior to filing its application for approval of the initial WMP, Permittee 

shall not divert or impound water under the authority of this permit in the Little 

River watershed until that study is completed and results considered in the next 

WMP revision. 

1819) The requirements of these Special Conditions apply only to diversion and storage 

under the authority of this permit and do not address or limit diversion and 

storage of water authorized by other water rights held by Permittee. 

19) These special conditions are20)      This permit is subject to adjustment by the 

Commission if the Commission determines, through an expedited public review 

process, that such adjustment is appropriate to achieve compliance with 

applicable environmental flow standards adopted pursuant to Texas Water Code 

§ 11.1471.  Any adjustment shall be made in accordance with the provisions of 

Texas Water Code § 11.147(e-1), and all modifications of environmental flow 

requirements are subject to the limitations of §11.147(e-1). 

 

  This permit is issued subject to all superior and senior water rights in the Brazos River 

Basin. 

 

Permittee agrees to be bound by the terms, conditions and provisions contained herein 

and such agreement is a condition precedent to the granting of this permit. 

 

All other matters requested in the application which are not specifically granted by this 

permit are denied. 

 

BRA-CA-000419



Page 32 of 3333 

This permit is issued subject to the Rules of the Texas Commission on Environmental 

Quality and to the right of continuing supervision of State water resources exercised by the 

Commission.  

 

 

 

 

 

____________________________________ 

For the Commission 

 

ISSUED:  
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 DRAFT-BRA/TPWD 
 

 

WATER USE PERMIT 

 

 

Permit No.  5851      TYPE §§ 11.121, 11.042 & 11.085 

 

Owner: Brazos River Authority   Address: P.O. Box 7555   

        Waco, Texas 76714-7555 

 

Filed: October 15, 2004   Granted:   

 

Purpose: Multiple-Use (Domestic,   Counties:  Parmer, Castro, Swisher,   

  Municipal, Agricultural,    Bailey, Lamb, Hale, Floyd, 

   Industrial, Mining, Recreation)  Cochran, Hockley, Archer, 

Lubbock, Crosby, Baylor, 

Dickens, King, Knox, Jack, Terry, 

Lynn, Mitchell, Chambers, 

Young, Garza, Throckmorton, 

Kent, Haskell, Stonewall, Parker, 

Palo Pinto, Dawson, Scurry, 

Borden, Fisher, Stephens, Jones, 

Shackelford, Johnson, Hood, 

Nolan, Erath, Eastland, Taylor, 

Callahan, Somervell, Hill, 

Comanche, Bosque, Brown, 

Freestone, Hamilton, McLennan, 

Limestone, Mills, Coryell, Leon, 

Falls, Lampasas, Robertson, Bell, 

Madison, Milam, Burnet, Brazos, 

Grimes, Williamson, Burleson, 

Travis, Lee, Washington, Bastrop, 

Waller, Harris, Austin, Colorado, 

Fort Bend,  Galveston, Matagorda, 

Wharton, Fayette, and Brazoria  

 

Watercourse: Multiple Tributaries of the Brazos  Watershed:  Brazos River Basin; San   

  River and the Brazos River    Jacinto-Brazos Coastal Basin;  

         and Brazos-Colorado Coastal  

         Basin 

 

 WHEREAS, the Brazos River Authority, Applicant, owns the water rights and reservoirs 

authorized by Certificate of Adjudication (Certificate) No. 12-5155 (Possum Kingdom Lake), 

Certificate No. 12-5156 (Lake Granbury), Certificate No. 12-5165 (Lake Limestone), and Water 
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Use Permit 2925A (Allens Creek Reservoir in conjunction with the Texas Water Development 

Board and the City of Houston); and 

 

WHEREAS, Applicant also owns the water rights and has contracts with the United 

States Army Corps of Engineers for storage authorized by Certificate No. 12-5157 (Lake 

Whitney), Certificate No. 12-5158 (Lake Aquilla), Certificate No. 12-5159 (Lake Proctor), 

Certificate No. 12-5160 (Lake Belton), Certificate No. 12-5161 (Lake Stillhouse Hollow), 

Certificate No. 12-5162 (Lake Georgetown), Certificate No. 12-5163 (Lake Granger), Certificate 

No. 12-5164 (Lake Somerville), and  

 

 WHEREAS, Applicant also owns the water rights authorized by Certificate Nos. 12-5166 

and 12-5167, which authorize various uses of water within the Applicant�s other certificates and 

permits; and 

 

 WHEREAS, Applicant is currently authorized, pursuant to the 1964 System Operation 

Order, as amended, to manage and operate its tributary reservoirs as elements of a system, 

coordinating releases and diversions from the tributary reservoirs with releases and diversions 

from the Applicant's main-stem reservoirs to minimize waste, and to conserve water in reservoirs 

in which the supply is short by making releases from tributary reservoirs in which the supply is 

more abundant; and 

 

 WHEREAS, Applicant has applied for a Water Use Permit to authorize: 

 

� A new appropriation of state water in the amount of 421,449 acre-feet per year for 

multiple use purposes, including domestic, municipal, agricultural, industrial, 

mining, and other beneficial uses on a firm basis in the Brazos River Basin.  The 

amount of this new appropriation of water includes the current and future return 

flows requested in this application.  Applicant indicates that the entire amount of 

421,449 acre-feet of water per year is available only if all of it is diverted at the 

mouth of the Brazos River, and can only be made available by the Applicant 

through the system operation of its water rights.  To the extent water is diverted 

upstream, the remaining unappropriated water downstream is reduced and will 

itself vary depending upon the location of its diversion and use.  Out of the 

421,449 acre-feet per year of unappropriated water being requested, the maximum 

amount of unappropriated water that will be available if such water is diverted 

upstream at USGS gage No. 08091000 near Glen Rose, Texas is 150,538 acre-

feet per year firm, and if such unappropriated water is diverted upstream at USGS 

gage No. 08098290 near Highbank, Texas, the maximum amount of 

unappropriated water that will be available at that location is 144,306 acre-feet 

per year firm. 

 

� Diversion of the water authorized by this amendment, if granted, from: (i) the 

existing diversion points authorized by Applicant’s existing water rights; (ii) the 

Brazos River at the USGS gage No. 08091000 near Glen Rose, Texas; (iii) the 

Brazos River at USGS gage No. 08098290 near Highbank, Texas; (iv) the Brazos 
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River at the Gulf of Mexico; and (v) at such other diversion points that may be 

identified and included in Applicant’s proposed Water Management Plan which is 

subject to TCEQ�s approval. 

 

� Use of up to 90,000 acre-feet of water per year of its firm supply (part of the 

421,449 acre-feet of firm water requested above) to produce, along with other 

unappropriated flows, an interruptible water supply of 670,000 acre-feet per year 

and the appropriation of that interruptible water supply.  Applicant indicates that 

the entire amount of 1,001,449 acre-feet of water (331,449 acre-feet of firm water 

and 670,000 acre-feet of interruptible water) is available only if all of it is 

diverted at the mouth of the Brazos River, and can only be made available by the 

Applicant through the system operation of its water rights.  To the extent water is 

diverted upstream, the remaining unappropriated water downstream is reduced 

and will itself vary depending on the location of its diversion and use.  This new 

appropriation of water includes the current and future return flows requested in 

this application.  Out of the 1,001,449 acre-feet of firm and interruptible water 

being requested, the maximum amount of firm and interruptible water that will be 

available if such water is diverted upstream  at USGS Gage No. 08091000 near 

Glen Rose, Texas is 60,538 acre-feet of firm water per year and 157,000 acre-feet 

of interruptible water per year and if such water is diverted upstream at USGS 

Gage No. 08098290 near Highbank, Texas, the maximum amount of firm water is 

54,306 acre-feet of water per year and 303,000 acre-feet of interruptible water per 

year. 

  

� An exempt interbasin transfer authorization to transfer and use, on a firm and 

interruptible basis, such water in the adjoining San Jacinto-Brazos Coastal Basin 

and the Brazos-Colorado Coastal Basin, and to transfer such water to any county 

or municipality or the municipality's retail service area that is partially within the 

Brazos River Basin for use, on a firm and interruptible basis, in that part of the 

county or municipality and the municipality's retail service area not within the 

Brazos River Basin. 

 

� An appropriation of current and future return flows (treated sewage effluent and 

brine bypass/return) to the extent that such return flows continue to be discharged 

or returned into the bed and banks of the Brazos River, its tributaries, and 

Applicant's reservoirs.  Applicant indicates that such appropriation of return flows 

would be subject to interruption by direct reuse or indirect reuse within the 

discharging entity's city limits, extraterritorial jurisdiction, or contiguous water 

certificate of convenience and necessity boundary.  Specified discharge points and 

amounts of water will be accounted for on a monthly basis as part of Applicant’s 

Water Management Plan which is subject to TCEQ�s approval. 

 

� Operational flexibility to (1) use any source of water available to the Applicant to 

satisfy the diversion requirements of senior water rights to the same extent that 

those water rights would have been satisfied by passing inflows through the 
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Applicant's reservoirs on a priority basis; and (2) release, pump and transport 

water from any of the Applicant's reservoirs for subsequent storage, diversion and 

use throughout the Applicant's service area.  (Applicant’s “service area” includes 

all counties listed above.) 

 

� Recognition that the System Operation Permit approved pursuant to this 

application will prevail over inconsistent provisions in the Applicant's existing 

water rights regarding system operation. 

 

� Use of the bed and banks of the Brazos River, its tributaries and the Applicant's 

reservoirs for the conveyance, storage, and subsequent diversion of (i) water that 

the Applicant seeks to appropriate under this application; (ii) waters that are being 

conveyed via pipelines and subsequently discharged into the Brazos River, its 

tributaries or stored in the Applicant's reservoirs; (iii) surface water imported from 

areas located outside the Brazos River Basin for subsequent use; (iv) in-basin 

surface water and groundwater subject to the Applicant's control; (v) waters 

developed from future Applicant projects; and (vi) current and future reuse of 

surface and groundwater based effluent requested by this application.  This bed 

and banks authorization is subject to Applicant, after identifying specific points of 

discharge and diversion and conveyance and other losses, obtaining future 

authorizations to satisfy the requirements of TWC � 11.042.  Such points of 

discharge and diversion and conveyance and other losses may also be identified 

and included in Applicant’s proposed Water Management Plan which is subject to 

TCEQ�s approval. 

 

 WHEREAS, Applicant seeks authorization to divert and use treated effluent at multiple 

points in the Brazos River Basin; and   

 

 WHEREAS, until the construction of Allens Creek Reservoir is completed, Applicant 

requests that the System Operation Permit include special conditions which authorize: 

 

� The Applicant to appropriate state water in the amount of 425,099 acre-feet per 

year for multiple use purposes, including domestic, municipal, agricultural, 

industrial, mining, and other beneficial uses on a firm basis in the Brazos River 

Basin.  This amount includes the current and future return flows requested in this 

application. This amount is available if all of the water is diverted at the mouth of 

the Brazos River, and can only be made available by the Applicant through the 

system operation of its water rights.  To the extent water is diverted upstream, the 

remaining unappropriated water downstream is reduced and will itself vary 

depending upon the location of its diversion and use.  Out of the 425,099 acre-feet 

per year of unappropriated water being requested, the maximum amount of 

unappropriated water that will be available if such water is diverted upstream at 

USGS Gage 08091000 near Glen Rose, Texas is 150,538 acre-feet per year firm 

and if such unappropriated water is diverted upstream at USGS Gage 08098290 
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near Highbank, Texas the maximum amount of unappropriated water that will be 

available is, at that location, 175,306 acre-feet per year firm; 

 

� The Applicant to use up to 90,000 acre-feet of water per year of its firm supply to 

produce, along with other unappropriated flows an interruptible water supply of 

869,000 acre-feet per year.  This amount includes the current and future return 

flows requested in this application. Applicant indicates that the entire amount of 

1,204,099 acre-feet of water (335,099 acre-feet of firm water and 869,000 acre-

feet of interruptible water) is only available if all of it is diverted at the mouth of 

the Brazos River, and can only be made available by the Applicant through the 

system operation of its water rights.  To the extent water is diverted upstream, the 

remaining unappropriated water downstream is reduced and will itself vary 

depending upon the location of its diversion and use.  Out of the 1,204,099 acre-

feet of firm and interruptible water being requested, the maximum amount of firm 

and interruptible water that will be available if such water is diverted upstream at 

USGS Gage No. 08091000 near Glen Rose, Texas, will be 60,538 acre-feet of 

firm water per year and 190,000 acre-feet of interruptible water per year and if 

such water is diverted upstream at USGS Gage No. 08098290 near Highbank, 

Texas the maximum amount of firm water will be 85,306 acre-feet of water per 

year and 284,000 acre-feet of interruptible water per year; and  

 

� Exempt interbasin transfer authorization to transfer and use, on a firm and 

interruptible basis, such water in the adjoining San Jacinto-Brazos Coastal Basin 

and the Brazos-Colorado Coastal Basin, and to transfer such water to any county 

or municipality or the municipality's retail service area that is partially within the 

Brazos River Basin for use, on a firm and interruptible basis, in that part of the 

county or municipality and the municipality's retail service area not within the 

Brazos River Basin. 

 

  WHEREAS, the Texas Commission on Environmental Quality (Commission) finds that 

jurisdiction over the application is established; and 

 

WHEREAS, the Executive Director recommends that specific stream flow restrictions 

should be included in the permit to maintain the instream uses and water quality conditions of the 

Brazos River; and  

 

WHEREAS, as additional factual and scientific information becomes available, it is 

anticipated that the interim special conditions in Paragraph 5.E below relative to environmental 

flows will be revised, through Commission approved revisions of the Water Management Plan, 

to better provide for the environmental instream flow needs of the Brazos River and its 

tributaries and to make the maximum amount of water available for beneficial use that is 

consistent with those needs, and 

 

WHEREAS, the Executive Director recommends that in order to protect senior and 

superior water rights owners, special conditions should be included in the permit; and 
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 WHEREAS, to avoid ambiguities between this system operation authorization and 

Applicant’s previous system operation authorizations reflected by the System Operation Order 

and existing permits, the Executive Director recommends that this System Operation Permit be 

subject to all provisions included in the Commission’s July 23, 1964 System Operation Order, as 

amended, except to the extent specifically provided otherwise by conditions in this permit 

regarding the total amount of water appropriated and available for storage, diversion and 

purposes of use, and as it may be modified in the future by Commission approval of a Water 

Management Plan for the Brazos River Basin; and 

 

WHEREAS, the Commission has complied with the requirements of the Texas Water 

Code and Rules of the Texas Commission on Environmental Quality in issuing this permit; 

 

NOW, THEREFORE, Water Use Permit No. 5851 is issued to the Brazos River 

Authority, subject to the following terms and conditions: 

 

1. USE 

 

A.  NEW APPROPRIATION 

 

1) Permittee is authorized to impound, divert, and use not to exceed the 

following volumes of unappropriated water per year for multiple uses 

(domestic, municipal, agricultural, industrial, and mining) within its 

service area subject to special conditions: 

 

Recommended Amounts of New Appropriation 

Volume in acre-feet 

Location Firm Water Non-firm Water 

Glen Rose 131,363 157,000 

Highbank 144,306 303,000 

Richmond 239,297 670,000 

Gulf of Mexico 243,146 670,000 

 

2)   Until such time as the ports are closed on the dam impounding Allens 

Creek Reservoir, authorized by Permit No. 2925A, in lieu of Paragraph 

1.A.1 Permittee may impound, divert, and use not to exceed the following 

volumes of unappropriated water per year, subject to special conditions: 

 

                  Recommended Amounts of New Appropriation without Allens Creek 

 Volume in acre-feet without Allens Creek 

Reservoir 

Location Firm Water Non-firm Water 

Glen Rose 131,363 190,000 

Highbank 175,306 284,000 

Richmond 235,377 869,000 
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Gulf of Mexico 239,181 869,000 

   

B. USE OF BED AND BANKS  

 

Permittee is authorized to use the bed and banks of the Brazos River below 

Possum Kingdom Lake, its tributaries and Permittee’s authorized reservoirs for 

the conveyance, storage, and subsequent diversion of the water authorized herein, 

subject to identification of specific losses and special conditions. 

 

C. INTERBASIN TRANSFER 

 

Permittee is hereby granted an exempt interbasin transfer authorization to transfer 

and use the water authorized herein in Permittee’s service area in the adjoining 

San Jacinto-Brazos Coastal Basin and the Brazos-Colorado Coastal Basin and to 

transfer such water to any county or municipality or the municipality’s retail 

service area that is partially within the Brazos River Basin for use on a firm and 

interruptible basis in that part of the county or municipality and the municipality’s 

retail service area not within the Brazos River Basin. 

 

D. RETURN FLOWS 

 

 1) Based upon anticipated discharges through 2060, Permittee is authorized 

to impound, divert and use return flows discharged into the Brazos River Basin, 

not to exceed the following additional volumes per year, attributable to return 

flows, for multiple uses (domestic, municipal, agriculture, industrial, mining) 

within its service area subject to special conditions: 

 

 Amount of Additional Appropriation from Return Flows, 

Volume in acre-feet 

Location Firm Water 

Richmond 80,850 

Gulf of Mexico 82,157 

 

 

  

           Amount of Additional Appropriation from Return Flows, without Allens Creek 

Volume in acre-feet 

Location Firm Water 

Richmond 82,509 

Gulf of Mexico 83,842 

 

 

2) The priority date of diversion of return flows is October 15, 2004.  The 

storage and diversion of return flows is subject to environmental flow 

requirements set out in Special Condition 5.E. 
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2. DIVERSION 

 

Permittee is authorized to divert and use the water authorized by this permit as follows: 

 

A. POINTS 

 

1) At the diversion points authorized by Permittee’s existing water rights. 

 

2) At United States Geological Survey (USGS) Gage No. 08091000 near 

Glen Rose at Latitude 31.2589°N, Longitude 97.7022°W in Somervell 

County. 

 

3)  At USGS Gage No. 08098290 near Highbank at Latitude 31.1339°N, 

Longitude 96.8247°W in Falls County.  

 

4) At the mouth of the Brazos River at the Gulf of Mexico at Latitude 

28.8783°N, Longitude 95.379111°W in Brazoria County. 

 

 5) At diversion points included in Permittee�s Commission-approved Water 

Management Plan, or as may be otherwise authorized in the future. 

 

B. RATES 

 

1) At the diversion rates authorized by the Certificates of Adjudication and 

Water Use Permits authorizing each of the reservoirs comprising the 

system operation as defined in this permit. 

 

2) At unspecified rates at points specified in USE Paragraph 1.A or points 

included in the Commission approved Water Management Plan, subject to 

Permittee’s accounting/delivery plan. 

 

3. PRIORITY 

 

 The priority date for the rights authorized by this permit is October 15, 2004. 

 

4. CONSERVATION  

 

Permittee shall implement water conservation plans that provide for the utilization of 

those reasonable practices, techniques, and technologies that will reduce on a per unit 

basis the consumption of water, prevent or reduce the loss or waste of water, improve the 

efficiency in the use of water, increase the recycling and reuse of water, and prevent the 

pollution of water, so that a water supply is made available for future or alternative uses.  

The practices, techniques, and technologies used shall be designed to achieve a level of 

efficiency of use that is equal to or greater than the level provided for in Permittee’s most 
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recent water conservation plans on file with the Commission as of the date of the 

issuance of this permit.  Such plans shall include a requirement that in every wholesale 

water supply contract entered into on or after the date of this permit, including any 

contract extension or renewal, that each successive wholesale customer develop and 

implement conservation measures meeting the requirements of this provision.  If the 

customer intends to resell the water, then the contract for resale of the water must have 

water conservation requirements so that each successive wholesale customer in the resale 

of the water is required to implement water conservation measures meeting the 

requirements of this provision. 

 

5. SPECIAL CONDITIONS 

 

A. SPECIAL CONDITIONS RELATIVE TO USE OF RETURN FLOWS 

 

1) Prior to the diversion of return flows authorized by this permit, Permittee 

must submit to and have approved by the Executive Director, a return flow 

accounting plan. The return flow accounting plan must be in electronic 

format and account, by source, for all return flows discharged.  The return 

flow accounting plan shall include amounts discharged by outfall and 

computation of the amount of additional firm yield at the anticipated 

diversion location attributable to those return flows, taking into account 

environmental flow requirements and demands of senior water rights. 

Permittee’s use of return flows is limited to the amount shown to be 

available, based upon amounts discharged, by the return flows accounting 

plan.  Permittee shall maintain the approved return flow accounting plan in 

electronic format and make it available to the general public during 

normal business hours and to the Executive Director upon request.  

Modifications or changes to the return flow accounting plan must be 

approved by the Executive Director. The return flow accounting plan shall 

be included as part of Permittee’s accounting/delivery plan. 

 

2) Permittee’s storage, diversion and use of surface water based return flows 

is subject to interruption by direct use or indirect use within the 

discharging entity’s corporate limits, extraterritorial jurisdiction, or 

contiguous water certificate of convenience and necessity boundary, 

provided the discharging entity has applied for and been granted 

authorization to reuse the return flows. 

 

3) Permittee’s storage, diversion and use of groundwater based return flows 

is subject to interruption by direct reuse or indirect reuse provided the 

discharging entity has applied for and been granted authorization for reuse 

of groundwater based return flows. 

 

4) Prior to diversion of the water authorized herein as attributable to return 

flows, if sufficiently accurate measuring devices are not available, 

Permittee shall install and maintain measuring device(s) capable of 

measuring within plus or minus 5% accuracy, at the discharge point of 
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each wastewater treatment plant (WWTP) to record the amount of return 

flows discharged into the Brazos River or its tributaries on a daily basis. 

  

B. SPECIAL CONDITIONS RELATIVE TO USE OF BED AND BANKS 

 

1) The use of the bed and banks of Allens Creek below Allens Creek 

Reservoir is not authorized until Permittee applies for and is granted an 

amendment to Permit No. 2925A authorizing such use. 

 

2) Permittee is authorized to use the following reaches, authorized in 

Permittee’s certificates and amendments, for conveyance of water 

previously appropriated to Permittee and water authorized by this permit, 

downstream for diversion at Glen Rose, Highbank and the Gulf of Mexico 

and any of Permittee’s currently authorized diversion points within these 

reaches: 

 

a) Brazos River from below Possum Kingdom Reservoir to the Gulf 

of Mexico 

 

b) Leon River from Lake Proctor to the confluence with the Little 

River 

 

c) Lampasas River from Lake Stillhouse Hollow to the confluence 

with the Little River 

 

d) Little River from the confluence of Leon and Lampasas Rivers to 

the junction with the Brazos River 

 

e) Yegua Creek from Lake Somerville to the confluence with the 

Brazos River 

 

f) Navasota River from Lake Limestone to the confluence with the 

Brazos River 

 

g) San Gabriel River from Lake Granger to the confluence with the 

Little River and downstream to its confluence with the Brazos 

River 

 

h) North Fork San Gabriel River from Lake Georgetown to the 

confluence with the San Gabriel River, to its confluence with the 

Little River and downstream to its confluence with the Brazos 

River 

 

i) Aquilla Creek from Lake Aquilla downstream to its confluence 

with the Brazos River 
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j) Allens Creek, following construction of Allens Creek Reservoir, 

downstream from Allens Creek Reservoir to its confluence with 

the Brazos River, in compliance with Special Condition 5.B.1 

above 

 

3) Prior to use of the bed and banks identified in Special Condition 5.B.2 

above, Permittee must submit to and have approved by the Executive 

Director, as part of its accounting/delivery plan, a procedure to estimate 

deliveries of water. This procedure should be in electronic format and 

detail by source, type and priority date, the amounts to be conveyed and 

delivered, losses associated with the conveyance, specific points of 

diversion, associated travel times, and times of commencement and 

termination of transit for conveyed waters. Documentation of actual 

deliveries as well as the accounting/delivery plan shall be maintained by 

the Permittee in electronic format and made available to the general public 

during normal business hours and to the Executive Director upon request. 

Modifications or changes to the accounting/delivery plan must be 

approved by the Executive Director.   

 

4) The use of the bed and banks of streams and tributaries in the Brazos 

River Basin for conveyance of water appropriated under this permit, or 

other sources available to the Permittee, is subject to Permittee, after 

identifying specific sources and types of water, specific points of 

discharge and diversion, and conveyance and other losses, obtaining future 

authorizations to satisfy the requirements of TWC § 11.042, which may be 

provided pursuant to a Commission-approved Water Management Plan. 

 

5) The use of additional points of diversion within the reaches specified in 

Special Condition 5.B.2 above is subject to Permittee obtaining 

authorization to use those diversion points. The points of diversion may 

also be identified and included in Permittee’s proposed Water 

Management Plan which is subject to Commission approval. 

 

C. SPECIAL CONDITIONS RELATIVE TO NEW APPROPRIATION 

 

1)  Prior to diversion or storage of the water authorized by this permit, 

Permittee shall provide to and have approved by the Executive Director, a 

daily accounting/delivery plan that includes, at a minimum, the following: 

 

a. The accounting/delivery plan shall address reservoir storage and 

withdrawal plans for each system reservoir and account by priority 

date and amounts for any inflows, evaporation, water in storage 

and diversions from the reservoirs under all of Permittee’s priority 

dates and authorizations, including use of return flows. 
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b. A method to account for inflows to system reservoirs for purposes 

of compliance with special conditions requiring passage of pulse 

flows and estimation of those inflows. 

 

c. An accounting for instream flow and pulse requirements to include 

total system storage, gage flows at the measurement points, high 

flow pulse volume impounded, if any, and the release schedule for 

the impounded high flow pulse, and timing, magnitude and 

duration of pulse flows.  

 

d. The accounting/delivery plan must detail how measurements will 

be taken to determine if impoundment or diversions under either 

Permittee’s senior or junior rights can be made.  

 

e. The accounting/delivery plan must identify, account for and 

distinguish between firm and non-firm water supplied or delivered 

from Permittee’s system of reservoirs. In addition, the 

accounting/delivery plan must specify diversion points for this 

water if those diversion points are not specifically identified in this 

permit. Any additional diversion points must be within the reaches 

where use of the bed and banks is authorized. Any diversion points 

outside those reaches will require an amendment to this permit. 

 

f. Permittee shall maintain the approved daily accounting/delivery 

plan in electronic format and make it available to the general 

public during normal business hours and to the Executive Director 

upon request.  Modifications or changes to the plan must be 

approved by the Executive Director.   

 

2) If the total amounts of firm water indicated above are diverted at Glen 

Rose or Highbank, the additional amount of firm water available below 

those points is reduced accordingly. The Water Management Plan shall 

include a specific mechanism for determination of the amount of firm and 

non-firm water available at a given location. 

 

3) The full additional amount of non-firm water is only available when the 

amount of firm water is reduced by a maximum of 90,000 acre-feet per 

year at Glen Rose, Highbank, Richmond or the Gulf of Mexico.   Because 

the amounts of firm and non-firm water available under this permit are 

inter-related and may depend upon location and other factors, the Water 

Management Plan shall control the amounts of firm and non-firm water 

available at any location.   

 

4) Permittee may not exercise a priority call on water rights in the Brazos 

River Basin with priority dates senior to October 15, 2004 for purposes of 

increasing storage in and/or diversion from Permittee’s system reservoirs 
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where drawdown of Permittee’s system reservoirs is caused by delivery of 

water authorized by this permit.  

 

5) The request for operational flexibility to use any source of water available 

to Permittee to satisfy the diversion requirements of senior water rights to 

the same extent that those water rights would have been satisfied by 

passing inflows through the Permittee’s system reservoirs on a priority 

basis is granted, but limited as follows: 

 

a.  To water previously stored in Permittee’s reservoirs as documented 

in the accounting/delivery plan required in Special Condition 5.C.1 

above. 

 

b. Use of this option shall not cause Permittee to be out of 

compliance with Special Condition 5.C.1 and Special Condition 

5.C.4. 

 

6) Permittee may divert water from storage in its permitted reservoirs and 

store that water in Permittee’s other reservoirs for use within the 

Permittee’s service area so long as all diversions and storage are included 

in and comply with the provisions of the accounting/delivery plan required 

by Special Condition 5.C.1 above.  

 

7) Permittee is required to comply with the existing System Operation Order 

and certificates of adjudication requiring Permittee to exclude tributary 

reservoirs from operation of the system during any period of time in which 

Permittee’s permitted storage space in that reservoir is less than 30% full 

(until all system reservoirs are below 30% capacity, at which time the 

reservoir can resume system operation), until such time as Permittee 

submits, and the Commission approves, a Water Management Plan for the 

Brazos River Basin which details how such limitations will be altered.  

Any alterations to the limitations must be in compliance with the 

accounting provisions required in Special Condition 5.C.1 above.  

 

8) Until such time as the ports are closed on the dam impounding Allens 

Creek Reservoir, authorized by Permit No. 2925A, Permittee may 

impound and divert additional unappropriated water as specified in 

Paragraph 1.A.2 subject to Special Conditions 5.C.1 through 7 above. 

 

D. WATER MANAGEMENT PLAN SPECIAL CONDITIONS 

 

1) Permittee shall prepare and submit to the Commission, a Water 

Management Plan (WMP) which shall include, in addition to the specific 

requirements listed below in Special Condition D.4, such studies and other 

information as may be required by the Commission to demonstrate 
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Permittee’s compliance with and its ability to comply with all of the 

Special Conditions included in this permit.  

 

2) With the exception of minor revisions, the initial proceedings to consider 

the adoption of the WMP, and any major amendment thereof, shall be 

conducted pursuant to contested case procedures. Provided that the 

approved WMP describes the specific methodologies to be utilized, 

addition of diversion points within the authorization of this permit, 

modification of volumes of return flow to account for amendments or 

modifications of discharge permits or new discharge authorizations, 

modification of the accounting/delivery plan approved by the Executive 

Director, and similar modifications specifically identified in the WMP are 

to be treated as minor revisions of the WMP. Any proceeding to consider 

the adoption or amendment of the WMP, other than a minor revision, shall 

be preceded by notice and opportunity to request a hearing, in accordance 

with the Commission’s regulations applicable to water rights permitting 

proceedings. The WMP shall provide an adaptive management strategy for 

instream flow requirements and water supply and thus may be amended 

from time to time upon the request of Permittee, in accordance with the 

schedule set out in Special Condition D.3 below, or on the Commission’s 

own motion.  The initial accounting/delivery plan shall be submitted for 

approval as part of the initial WMP. 

 

3) a. An initial application for approval of the WMP shall be submitted 

to the Executive Director by the Permittee not later than 3 years after the 

date that this permit becomes final and non-appealable. The initial 

application shall include a statement of consultation describing the steps 

taken by the Permittee to work collaboratively with interested persons, 

including the Texas Parks and Wildlife Department (TPWD), in 

developing the application and supporting materials. Permittee shall make 

best efforts to ensure that the application is administratively and 

technically complete within 1 year after the initial submission of the 

application to the Executive Director.   Deadlines established by this 

provision are subject to extension by the Executive Director for good 

cause. 

 

b. No less frequently than every 10 years after the approval of the 

initial WMP, Permittee shall submit to the Executive Director an 

application for revision or ratification of the WMP.  Such revision may 

include minor and major amendments, as appropriate. 

 

4) The issues addressed in the initial application for approval of the WMP 

and in the initial approved WMP shall include, but not be limited to, the 

following: 

   

BRA-CA-000435



Page 15 of 25 

a. accounting/delivery plans (including the return flow accounting 

plan); 

 

b. consideration of adding, deleting, or modifying the 

measurement points and flow levels described in special 

conditions 5.E.5 and 5.E.7; 

 

c. consideration of establishing diversion rate trigger levels for 

high flow pulse (HFP) requirements of special condition 5.E.7, 

below which the requirements of Special Condition 5.E.7 

would not apply; 

 

d. establishment of a Brazos River Basin environmental flow 

study program identifying environmental flow studies to be 

conducted on specified reaches and estimated time of 

completion; such program shall include studies anticipated to 

be required for the FERC relicensing of the hydropower 

facility at Morris Sheppard Dam and such studies necessary to 

comply with Special Conditions 5.E.1 and 5.E.14; program 

studies shall be used to evaluate the need for instream flow 

protection for the mainstem Brazos River and tributaries 

impacted by diversions and storage authorized in this permit; 

 

e. development of operating guidelines to manage the frequency 

and magnitude of reservoir level fluctuations to avoid or 

minimize impacts on fisheries (subject to temporary suspension 

if necessary for water supply purposes); 

 

f. consideration of establishing maximum diversion rates for 

diversions of water appropriated by this permit; 

 

g. development of operational and accounting criteria to address 

uncertainty in forecasting and accounting for HFPs in a manner 

that balances the risks and benefits between water supplies and 

environmental flow protection; 

 

h. consideration of establishment of revised storage triggers 

provided for in Special Condition 5.E.4 and the process for 

recalculating those triggers; 

 

i. consideration of alteration of the 30% capacity limitation on 

tributary reservoirs (referenced in Special Condition 5.C.7), to 

be followed by conforming amendments to existing water 

rights for System reservoirs, if necessary and approved; 
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j. development and implementation of a specific adaptive 

management strategy for meeting instream flow requirements 

consistent with providing water supplies, including a 

monitoring program for assessing impacts on instream uses, 

including short and long term impacts to economically and 

ecologically important stream fisheries and unique aquatic 

communities and species, and water quality; 

 

k. establishment of a specific mechanism for determining the 

amount of firm and non-firm water available at a given location 

 

5) Permittee shall consult with the U.S. Army Corps of Engineers on federal 

projects to determine whether overbanking flows can be safely managed to 

maintain a sound ecological environment. (Overbanking flows provide channel 

and floodplain maintenance, transport nutrients and organic materials, generate 

new floodplain habitat, provide cues to aquatic organisms, restore water quality in 

floodplain wetlands, promote seedling development, distribute seed, and purge 

invasive species.)   

 

6) Prior to diversion of water appropriated by this permit below the 

Richmond Gage (USGS Gage No. 08114000) Permittee shall submit for the 

Executive Director’s approval a method to extend the requirements of Special 

Conditions 5.E.5 and 5.E.7 below the Richmond Gage to or below the point of 

diversion. 

 

7) TPWD shall have the right, following notification to Permittee, at any 

time, to petition the Commission to seek to amend or clarify any WMP provision 

related to environmental flow protection. 

   

E. INTERIM SPECIAL CONDITIONS RELATIVE TO ENVIRONMENTAL 

FLOWS 

 

1)  Because the following interim conditions are preliminary and are based 

upon historic flow analyses, without direct relationships to the biological 

and environmental benefits intended to be protected, Permittee shall 

conduct Instream Flow Studies (Studies) on the Brazos River and on 

segments of major tributaries upstream of their confluence with the 

Brazos River consistent with and in cooperation with the Texas Instream 

Flow Program (TIFP).  Upon completion of the Studies, Permittee shall 

use the results of the Studies to develop environmental flow conditions to 

replace the interim conditions with permit conditions for the control 

points identified in Special Condition 5.E.5.   Depending upon the time of 

completion of the Studies, replacement of these interim conditions shall 

be approved in the initial WMP or through the amendment of an 

approved WMP.   The Studies are not limited to the TIFP or the 
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geographic scope of those currently defined for the TIFP. For the Middle 

and Lower Brazos River (mainstem downstream of Waco), TIFP studies 

are to be completed by 2016. 

  

2) Seasons are defined as Spring (March–May), Summer (June-August), 

Fall (September-November), and Winter (December-February).  The 

number of seasons and the months representing each season are subject to 

revision in the WMP based upon best available science and information 

at the time of such revision.  

 

3) Total storage in Permittee’s system reservoirs is a trigger for determining 

instream flow requirements and is subject to revision in future Water 

Management Plans. 7Q2 flows are to be implemented when total storage 

in Permittee’s system reservoirs is below 60% of total capacity.  “Dry” 

means times when the total storage in Permittee’s system reservoirs is 

below 74%, but more than 60% of total capacity.  “Average” means times 

when the total storage in Permittee’s system reservoirs is at least 74%, 

but less than 96% of total capacity.  “Wet” means times when the total 

storage in Permittee’s system reservoirs is at least 96% of total capacity.   

 

4) Storage triggers are to be recalculated every five years to promote 

Subsistence, Dry, Average, and Wet conditions occurring at the desired 

frequencies.  The desired frequencies are Subsistence equal to 2.5% of 

the time, Dry equal to 22.5% of the time, Average equal to 50% of the 

time and Wet equal to 25% of the time. 

 

5) Until such time as the Studies are completed, the interim instream flows 

in the following tables apply at the following USGS gauging stations. 

Measurement points for instream flows are subject to change in the WMP 

with approval of the Executive Director.  The instream flow criteria in the 

following tables are applicable at all times. Depending upon the 

hydrologic condition (Subsistence, Dry, Average, or Wet), storage of 

water authorized by this permit in Permittee’s system reservoirs and the 

diversion and use of water pursuant to this permit shall be authorized 

only when streamflows exceed the instantaneous flow values at the 

station downstream of such diversion or storage, as established in the 

following tables: 

 

BRAZOS RIVER NEAR GLEN ROSE - USGS #08091000 Instream Flow (cfs) 

Winter Spring Summer Fall 

Subsistence (7Q2) 15.3 15.3 15.3 15.3 

Dry 39.0 45.0 33.3 62.0 

Average 92.0 138.0 101.5 150.0 

Wet 234.0 292.8 249.5 332.0 
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Instream Flow (cfs) YEGUA CREEK NEAR SOMERVILLE – USGS #08110000 

 Winter Spring Summer Fall 

Subsistence (7Q2) 0.1 0.1 0.1 0.1 

Dry 5.6 3.9 0.4 0.3 

Average 14.0 12.0 2.5 1.8 

Wet 34.0 31.0 8.9 9.6 

 

 

Instream Flow (cfs) NAVASOTA RIVER NEAR EASTERLY  USGS #08110500 

 Winter Spring Summer Fall 

Subsistence (7Q2) 7.6 7.6 7.6 7.6 

Dry 7.6 10.0 7.6 7.6 

Average 15.0 24.0 7.6 7.6 

Wet 36.0 43.0 7.6 7.6 

     

 

 

LITTLE RIVER NEAR CAMERON – USGS #08106500 Instream Flow (cfs) 

Winter Spring Summer Fall 

Subsistence (7Q2) 67.9 67.9 67.9 67.9 

Dry 100.0 135.0 133.0 82.0 

Average 200.0 365.0 260.5 152.0 

Wet 475.0 730.0 500.0 342.0 

 

 

BRAZOS RIVER NEAR HIGHBANK – USGS #08098290 Instream Flow (cfs) 

Winter Spring Summer Fall 

Subsistence (7Q2) 167.1 167.1 167.1 167.1 

Dry 167.1 167.1 167.1 167.1 

Average 220.59 344.19 323.85 225.29 

Wet 672.74 759.30 780.69 508.98 

  

 

BRAZOS RIVER NEAR RICHMOND – USGS #08114000 Instream Flow (cfs) 

Winter Spring Summer Fall 

Subsistence (7Q2) 743 743 743 743 

Dry 885 1170 930 760 

Average 1630 2030 1450 1150 

Wet 2955 3670 2635 2038 

 

 

6) A High Flow Pulse (HFP) is initiated when flows are greater than the 10
th

 

percentile and increase by more than 50% from the previous day, or when flows 
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exceed the 75
th

 percentile, regardless of the rate of change.  A HFP is terminated 

when the flow drops below the 10
th

 percentile or when the flow decreases from 

one day to the next by less than 5%, or when a succeeding pulse occurs.  An 

entire HFP is also classified as a small flood if the maximum rate exceeds the 

small flood threshold at the 1.5-year recurrence interval.  

 

7) Pursuant to the provisions set forth below, Permittee shall meet a seasonal 

schedule of individual high flow pulses by refraining from storing or diverting 

water appropriated by this permit in order to provide qualifying HFPs as set forth 

below.  Qualifying HFPs are defined as follows: 

 

Pulse Flows (ac-ft) BRAZOS RIVER NEAR GLEN ROSE - USGS #08091000 

Hydrologic 

Condition 

Winter Spring Summer Fall 

Dry 2329.6 3208.3 2617.2 2211.6 

Average 7325.0 14915.7 7265.5 7565.0 

Wet 31220.8 36144.8 33064.5 28682.0 

 

Peak Flows (cfs) BRAZOS RIVER NEAR GLEN ROSE - USGS #08091000 

Hydrologic 

Condition 

Winter Spring Summer Fall 

Dry 403 466 394 347 

Average 1,120 2,070 1,320 1,040 

Wet 4,945 5,265 4,370 3,525 

 

Pulse Flow 

Schedule 

(days/# of 

events) 

BRAZOS RIVER NEAR GLEN ROSE - USGS #08091000 

 Winter Spring Summer Fall 

Hydrologic 

Condition 

Dura
*
 Freq

**
 Dura Freq Dura Freq Dura Freq 

Dry 6 2 4 3 4 2 4 2 

Average 7 2 6 2 6 2 7 1 

Wet 13 1 10 2 11 1 11 1 

  *Duration     **Frequency 

 

Pulse Flows (ac-ft) YEGUA CREEK NEAR SOMERVILLE – USGS #08110000 

Hydrologic 

Condition 

Winter Spring Summer Fall 

Dry 416.6 275.7 52.4 59.2 

Average 1904.1 1225.8 239.2 372.9 

Wet 8510.1 4331.3 845.2 3367.3 
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Peak Flows (cfs) YEGUA CREEK NEAR SOMERVILLE – USGS #08110000 

Hydrologic 

Condition 

Winter Spring Summer Fall 

Dry 69 51 13 10 

Average 294 176 53 64 

Wet 978 620 140 490 

 

Pulse Flow 

Schedule 

(days/# of 

events) 

YEGUA CREEK NEAR SOMERVILLE – USGS #08110000 

 Winter Spring Summer Fall 

Hydrologic 

Condition 

Dura
*
 Freq

**
 Dura Freq Dura Freq Dura Freq 

Dry 5 2 5 2 4 2 5 1 

Average 10 1 8 1 7 1 7 2 

Wet 15 1 13 1 11 1 11 1 

  *Duration     **Frequency 

 

Pulse Flows (ac-ft) NAVASOTA RIVER NEAR EASTERLY-USGS #08110500 

Hydrologic 

Condition 

Winter Spring Summer Fall 

Dry 439.3 748.3 195.9 77.1 

Average 2142.1 2220.5 746.9 275.0 

Wet 7927.9 8537.9 3399.7 2456.3 

 

Peak Flows (cfs) BRAZOS RIVER NEAR EASTERLY – USGS #08110500 

Hydrologic 

Condition 

Winter Spring Summer Fall 

Dry 76 124 33 11 

Average 298 344 142 43 

Wet 1,060 1,160 592 371 

 

Pulse Flow 

Schedule 

(days/# of 

events) 

NAVASOTA RIVER NEAR EASTERLY – USGS #08110500 

 Winter Spring Summer Fall 

Hydrologic 

Condition 

Dura
* 

Freq
** 

Dura Freq Dura Freq Dura Freq 

Dry 5 2 5 3 5 2 4 2 

Average 8 2 9 2 8 2 7 2 

Wet 12 1 12 1 13 1 11 1 

  *Duration     **Frequency 
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Pulse Flows (ac-ft) 

LITTLE RIVER NEAR CAMERON – USGS #08106500 

Hydrologic Condition Winter Spring Summer Fall 

Dry 4194.4 5641.5 3563.3 3511.2 

Average 9633.7 16251.6 9088.3 9183.5 

Wet 29414.9 42034.7 25811.4 20494.2 

 

 

Peak Flows (cfs) LITTLE RIVER NEAR CAMERON – USGS #08106500 

Hydrologic Condition Winter Spring Summer Fall 

Dry 604 958 577 568 

Average 1,600 2,545 1,875 1,630 

Wet 5,190 6,405 3,665 3,723 

 

 

Pulse Flow 

Schedule 

(days/# of 

events) 

LITTLE RIVER NEAR CAMERON – USGS #08106500 

 Winter Spring Summer Fall 

Hydrologic 

Condition 

Dura
*
 Freq

**
 Dura Freq Dura Freq Dura Freq 

Dry 5 1 4 2 4 2 4 2 

Average 6 1 6 1 6 1 6 1 

Wet 10 1 9 1 9 1 9 1 

  *Duration     **Frequency 

 

Pulse Flows (ac-ft) BRAZOS RIVER AT HIGHBANK – USGS #08098290 

Hydrologic Condition Winter Spring Summer Fall 

Dry 5113.9 6040.7 4784.0 3652.4 

Average 11647.1 14346.9 15135.1 11398.8 

Wet 38514.1 38127.3 49810.6 39416.6 

 

 

Peak Flows (cfs) BRAZOS RIVER AT HIGHBANK – USGS #08098290 

Hydrologic Condition Winter Spring Summer Fall 

Dry 1471 1429 1116 714 

Average 2576 2952 2566 2274 

Wet 5225 6748 7703 5366 
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Pulse Flow 

Schedule 

(days/# of 

events) 

BRAZOS RIVER AT HIGHBANK – USGS #08098290 

 Winter Spring Summer Fall 

Hydrologic 

Condition 

Dura
* 

Freq
** 

Dura Freq Dura Freq Dura Freq 

Dry 3 1 3 3 3 3 3 2 

Average 4 1 4 3 5 2 5 2 

Wet 7 1 7 1 8 1 9 1 

  *Duration     **Frequency 

 

 

Pulse Flows (ac-ft) BRAZOS RIVER NEAR RICHMOND – USGS #08114000 

Hydrologic Condition Winter Spring Summer Fall 

Dry 36265.8 44667.8 38181.1 22457.9 

Average 90287.6 101405.0 77176.9 56162.0 

Wet 297550.4 270153.7 166115.7 146866.1 

 

 

Peak Flows (cfs) BRAZOS RIVER NEAR RICHMOND – USGS #08114000 

Hydrologic Condition Winter Spring Summer Fall 

Dry 3,748 5,640 4,880 2,500 

Average 9,670 10,200 8,830 7,730 

Wet 19,500 19,150 15,300 13,175 

 

 

Pulse Flow 

Schedule 

(days/# of 

events) 

BRAZOS RIVER NEAR RICHMOND – USGS #08114000 

 Winter Spring Summer Fall 

Hydrologic 

Condition 

Dura
* 

Freq
** 

Dura Freq Dura Freq Dura Freq 

Dry 5 1 5 1 4 1 4 1 

Average 8 1 7 1 7 1 7 1 

Wet 16 1 13 1 12 1 11 1 

  *Duration     **Frequency 

 

 

8) Except under Subsistence conditions, diversion or storage of water upstream 

from defined measurement points under the authority of this permit shall be 

authorized during a pulse when the volume, duration, and peak flow of the 

individual pulse exceeds the individual pulse criteria, or when the number of 

pulse events in that season exceeds the pulse frequency criteria. When a 
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Qualifying HFP is passed or provided for at one of the six defined measurement 

points it may be used as credit for meeting one seasonal HFP frequency 

requirement at that measurement point. 

 

9) For streamflow events that meet the requirements of Special Condition 5.E.5, 

Permittee may temporarily impound all flows in excess of the instream flow 

requirement.  If the streamflow event provided a Qualifying HFP, flow may need 

to be passed downstream for environmental needs, subject to seasonal 

requirements in Special Condition 5.E.7 above.  If it did not, then Permittee may 

retain the impounded water for water supply purposes. Once the required number 

of HFPs is met, Permittee may divert or impound all subsequent HFPs for use as 

water supply as long as instream flow requirements specified in Special 

Condition 5.E.5 are met.   

 

10) For pulses that generate a volume in excess of 250% of the Qualifying HFP 

volume criterion, Permittee may provide two Qualifying HFPs with at least one 

week of instream flow, as required by Special Condition 5.E.5 above, between 

them.  Similarly, for pulses in excess of 350% of the Qualifying HFP volume 

criterion, Permittee may provide three Qualifying HFPs with at least one week of 

instream flow between each pair.  A similarly scaled requirement holds for larger 

pulses.   

 

11) For streamflow events that meet the requirements of Special Condition 5.E.5, but 

do not meet the minimum requirements of a Qualifying HFP, Permittee may 

impound flows in excess of instream flow requirements and shall record the 

impounded volume in its accounting/delivery plan.  At such time as the 

cumulative volume of streamflow events exceeds the volume of a Qualifying 

HFP, Permittee may release such a pulse to the environment.  Such a release will 

result in a credit for a Qualifying HFP. 

 

12) If the streamflow event is designated an HFP but ultimately does not meet the 

minimum requirements of a Qualifying HFP, the volume passed shall be 

recorded in the accounting/delivery plan.  At such time as the cumulative volume 

of such pulses exceeds the volume of a Qualifying HFP, Permittee will be 

credited with one Qualifying HFP (even if the duration, peak flow, etc. 

characteristics were not met). 

 

13) For streamflow events that meet the requirements of Special Condition 5.E.5, but 

do not meet the minimum requirements of a Qualifying HFP, Permittee may 

impound flows in excess of instream flow requirements and shall record the 

impounded volume in their accounting/delivery plan.  At such time as the 

cumulative volume of streamflow events exceeds the volume of a Qualifying 

HFP, Permittee may release such a pulse to the environment.  Such a release will 

result in a credit for a Qualifying HFP.  
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14) If the streamflow event is designated a HFP but ultimately does not meet the 

minimum requirements of a Qualifying HFP, the volume passed shall be 

recorded in the accounting/delivery plan.  At such time as the cumulative volume 

of such pulses exceeds the volume of a Qualifying HFP, Permittee will be 

credited with one Qualifying HFP (even if the duration, peak flow, etc. 

characteristics were not met).  

 

15) For purposes of determining satisfaction of Qualifying HFP criteria, each season 

is accounted for independently.  There is no carry-over from season to season, 

either in regard to exceeding or not meeting HFP requirements.  In the event 

there are seasons where the requisite number or volume of HFPs do not occur 

naturally, the Permittee is not obligated to meet the seasonal HFP requirements.  

In the event that a pulse extends across seasonal boundaries, it will be accounted 

in the season in which it ends.  

 

16) Seasonal HFP requirements are to be met using streamflow events with peak 

flows less than the 1.5-year return interval; however, streamflow events with 

both peak flows that exceed the 1.5-year return interval and satisfy the 

requirements of a Qualifying HFP may be classified as both overbanking flows 

and an HFP. 

 

17) In addition to the measurement points and requirements specified in Special 

Conditions 5.E.5 and 5.E.7 above, Permittee is prohibited from diverting and 

storing water authorized by this permit upstream of the following gages unless 

streamflow at the following gages meets or exceeds the values as follows: 

  

 

 

 

 

 

 

 

 

 

 

 

 

18) Permittee, in cooperation with TPWD and in consultation with the commission, 

shall conduct Monitoring Studies to assess instream flow protection at the water 

quality protection points identified in interim Special Condition 5.E.17.  These 

Monitoring Studies will collect baseline data on the biology, habitat, water 

quality, hydrology, ecosystem health and other environmental factors of the 

stream segment between the water quality protection point and the immediate 

downstream matrix control point. If baseline data is sufficient to determine 

instream flow protection needs, and such criteria are determined to be necessary, 

Gage Name Gage # 7Q2 Value 

(cfs) 

Brazos River near Palo Pinto 08089000 30.3 

Aquilla Creek above Aquilla 08093360 0.1 

Brazos River near Aquilla 08093100 30.7 

Leon River near Belton 08102500 4.7 

Leon River near Gatesville 08100500  

Lampasas River near Belton 08104100 4.8 

N Fork San Gabriel River near  

Georgetown 

08104700 1.5 

San Gabriel River at Laneport 08105700 3.6 
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such data shall be used to develop criteria to replace interim Special Condition 

5.E.17.  If additional study is warranted by the results of the Monitoring Studies, 

Instream Flow Studies shall be conducted to determine appropriate instream flow 

protection criteria for the water quality protection points; results of such Instream 

Flow Studies shall be used to develop criteria to replace interim Special 

Condition 5.E.17.  Depending upon the time of completion of the Monitoring 

Studies or applicable Instream Flow Studies, replacement of interim Special 

Condition 5.E.17 shall be approved in the initial WMP or through the 

amendment of an approved WMP.  In performing the studies and analyses 

required by this condition, Permittee shall perform and complete a Little River 

watershed study (included all points identified above within the Little River 

watershed) prior to filing its application for approval of the initial WMP; 

provided, however, if Permittee does not complete the Little River watershed 

study prior to filing its application for approval of the initial WMP, Permittee 

shall not divert or impound water under the authority of this permit in the Little 

River watershed until that study is completed and results considered in the next 

WMP revision. 

19) The requirements of these Special Conditions apply only to diversion and storage 

under the authority of this permit and do not address or limit diversion and 

storage of water authorized by other water rights held by Permittee. 

20)      This permit is subject to adjustment by the Commission pursuant to Texas Water 

Code §11.147(e-1), and all modifications of environmental flow requirements are 

subject to the limitations of §11.147(e-1). 

 

  This permit is issued subject to all superior and senior water rights in the Brazos River 

Basin. 

 

Permittee agrees to be bound by the terms, conditions and provisions contained herein 

and such agreement is a condition precedent to the granting of this permit. 

 

All other matters requested in the application which are not specifically granted by this 

permit are denied. 

 

This permit is issued subject to the Rules of the Texas Commission on Environmental 

Quality and to the right of continuing supervision of State water resources exercised by the 

Commission.  

 

 

 

 

 

____________________________________ 

For the Commission 

 

ISSUED:  
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Bickerstaff Heath Delgado Acosta LLP

3711 S. MoPac Expressway Building One, Suite 300 Austin, Texas 78746 (512) 472-8021 Fax (512) 320-5638 www.bickerstaff.com

May 20, 2010 

Robin Smith   MC 173  
Staff Attorney for the Executive Director
Environmental Law Division 
Texas Commission on Environmental Quality 
P.O. Box 13087 
Austin, Texas 78711-3087 

 RE: Brazos River Authority Application No. 5851 

Dear Robin: 

Enclosed is a red-line of the February 11, 2010 draft of the System Operation Permit, 
reflecting changes that the Brazos River Authority (BRA) believes would be helpful or 
appropriate.  These changes do not include the draft permit’s treatment of reuse.  We believe that 
addressing these issues prior to initiation of the contested case hearing would simplify the 
hearing significantly for both BRA and the Executive Director (ED). 

Most of the proposed revisions are reasonably self-explanatory.  However, I provide the 
following explanation of key revisions (listed in order of importance to BRA): 

  Storage of HFPs – Special provision 6.E.10 appears to mandate the use of available 
storage space to produce multiple smaller HFPs from occasional large inflows.  While the 
ability to do this on a permissive basis could be very beneficial, the provision simply does 
not work on a mandatory basis.  Storage space may be unavailable; HFP requirements 
may have already been satisfied; all of the multiple pulses may not be needed to satisfy 
HFP requirements.  It is also my understanding that this provision was not modeled as a 
mandatory requirement in the hydrology staff’s determination of water availability.  
Therefore, BRA suggests that the provision be permissive, not mandatory.  Alternatively, 
the provision could be deleted. 

  Allens Creek Diversions – The Allens Creek permit limits annual diversions from the 
Brazos River to 202,000 af/yr.  BRA modeled Allens Creek diversions under System 
Operation with a 2004 priority, but without the annual limit on Brazos River diversion.  
This produces a significantly higher firm yield for System Operation (reflected by the 
revisions to the New Appropriation table in ¶ 1.A.1).  Apparently because diversions in 
excess of 202,000 af/yr would require amendment of the Allens Creek permit, the ED did 
not allow such diversions in his computation of the firm yield.  BRA suggests that the 
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otherwise available water supply should be appropriated by the System Operation Permit 
and that the need to amend the Allens Creek permit be recognized with a special 
condition (see proposed 6.C.11) comparable to the one addressing the need to amend 
existing permits to remove or modify the 30% storage capacity limitation (see ¶ 6.C.10). 

  Historic vs. Permitted Return Flows – I understand that in issuing bed and banks permits 
TCEQ typically imposes requirements for environmental flows and protection of senior
rights on historically discharged return flows.  The draft permit (¶¶ 6.A.9 and 6.A.10), 
however, imposes those requirements on all currently permitted discharges, regardless of 
whether the maximum permitted amount has ever been discharged. This will have a 
significant impact on water supply under the System Operation Permit; therefore, BRA 
suggests applying these restrictions only to historically discharged return flows.  A listing
of return flows in 2004 (the year the System Operation Permit application was 
administratively complete) is enclosed.

  Water Management Plan Issues -- ¶ 6.D.2 indicates that major amendments to the WMP 
will go through the notice and hearing process, but does not distinguish between major 
and minor amendments.  Additional language has been proposed in order to address this 
distinction.  The concept underlying the proposed revision is that the WMP could 
prescribe a methodology or mechanism for handling foreseeable changes (such as 
additional diversion points when new water supply contracts are executed or increased 
return flows as wastewater treatment plants are expanded and discharge permits 
amended).  If that methodology were approved as part of initial adoption or formal 
amendment of the WMP, and if the appropriation of future return flows had already been 
made as part of the System Operation permit appropriation, revising the operating 
procedures, accounting and anticipated water availability to reflect those changes would 
be a minor amendment. 

  HFP Requirements – As drafted, ¶ 6.E.7 simply imposes an obligation to meet season 
HFP requirements, without indicating what the Permittee must do to accomplish this.  For 
clarity BRA suggests that this provision be revised to indicate that BRA must pass HFPs 
(i.e., not impound or divert) in order to comply with this requirement.  Otherwise, it 
might be argued that releases from storage or managed releases from multiple reservoirs 
could be required for compliance with this provision. 

The numerous other proposed revisions reflected by the enclosed draft are relatively straight-
forward; however, I would be happy to discuss them with you or others if that would be helpful. 

 Thank you for your cooperation in this matter. 

      Sincerely,

      Douglas G. Caroom 
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DRAFT 2-11-10 

WATER USE PERMIT

PERMIT NO. 5851      TYPE §§ 11.121, 11.042 & 11.085 

Permittee: Brazos River Authority 

Filed:  October 15, 2004 

Purposes: Domestic, Municipal, 
Agricultural, Industrial, and
Mining, and Recreation

Watercourses: Multiple Tributaries of the 
Brazos River and the Brazos 
River

Address: P.O. Box 7555 
Waco, Texas 76714-7555 

Granted: 

Counties:  Parmer, Castro, Swisher, Bailey, 
Lamb, Hale, Floyd, Cochran, 
Hockley, Archer, Lubbock, 
Crosby, Baylor, Dickens, King, 
Knox, Jack, Terry, Lynn, 
Mitchell, Chambers, Young, 
Garza, Throckmorton, Kent, 
Haskell, Stonewall, Parker, Palo 
Pinto, Dawson, Scurry, Borden, 
Fisher, Stephens, Jones, 
Shackelford, Johnson, Hood, 
Nolan, Erath, Eastland, Taylor, 
Callahan, Somervell, Hill, 
Comanche, Bosque, Brown, 
Freestone, Hamilton, 
McLennan, Limestone, Mills, 
Coryell, Leon, Falls, Lampasas, 
Robertson, Bell, Madison, 
Milam, Burnet, Brazos, Grimes, 
Williamson, Burleson, Travis, 
Lee, Washington, Bastrop, 
Fayette, Waller, Harris, Austin, 
Colorado, Fort Bend, Galveston, 
Matagorda, Wharton, and 
Brazoria

Watersheds: Brazos River Basin, Trinity 
River Basin, Red River Basin, 
Colorado River Basin, San 
Jacinto River Basin, San
Jacinto-Brazos Coastal Basin,
Brazos-Colorado Coastal Basin
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WHEREAS, the Brazos River Authority, Applicant, owns the water rights and reservoirs 
authorized by Certificate of Adjudication (Certificate) No. 12-5155 (Possum Kingdom Lake), Certificate 
No. 12-5156 (Lake Granbury), Certificate No. 12-5165 (Lake Limestone), and Water Use Permit No. 
2925A (Allens Creek Reservoir in conjunction with the Texas Water Development Board and the City of 
Houston); and

WHEREAS, Applicant also owns the water rights and has contracts with the United States Army 
Corps of Engineers for storage authorized by Certificate No. 12-5157 (Lake Whitney), Certificate No. 12-
5158 (Lake Aquilla), Certificate No. 12-5159 (Lake Proctor), Certificate No. 12-5160 (Lake Belton), 
Certificate No. 12-5161 (Lake Stillhouse Hollow), Certificate No. 12-5162 (Lake Georgetown), 
Certificate No. 12-5163 (Lake Granger), Certificate No. 12-5164 (Lake Somerville); and  

WHEREAS, Applicant also owns the water rights authorized by Certificates Nos. 12-5166 and 
12-5167, which authorize various uses of water within the Applicant=s other certificates and permits; and

WHEREAS, Applicant is currently authorized, pursuant to the 1964 System Operation Order, as
amended, to manage and operate its tributary reservoirs as elements of a system, coordinating releases
and diversions from the tributary reservoirs with releases and diversions from the Applicant's mainstem 
reservoirs to minimize waste, and to conserve water in reservoirs in which the supply is short by making 
releases from tributary reservoirs in which the supply is more abundant; and 

WHEREAS, Applicant has indicated that their service area includes the following counties:
Parmer, Castro, Swisher, Bailey, Lamb, Hale, Floyd, Cochran, Hockley, Archer, Lubbock, Crosby, 
Baylor, Dickens, King, Knox, Jack, Terry, Lynn, Mitchell, Chambers, Young, Garza, Throckmorton, 
Kent, Haskell, Stonewall, Parker, Palo Pinto, Dawson, Scurry, Borden, Fisher, Stephens, Jones, 
Shackelford, Johnson, Hood, Nolan, Erath, Eastland, Taylor, Callahan, Somervell, Hill, Comanche, 
Bosque, Brown, Freestone, Hamilton, McLennan, Limestone, Mills, Coryell, Leon, Falls, Lampasas, 
Robertson, Bell, Madison, Milam, Burnet, Brazos, Grimes, Williamson, Burleson, Travis, Lee, 
Washington, Bastrop, Fayette, Waller, Harris, Austin, Colorado, Fort Bend, Galveston, Matagorda, 
Wharton, Brazoria; and

WHEREAS, Applicant has applied for a Water Use Permit to authorize:

$ A new appropriation of state water in the amount of 421,449 acre-feet per year for 
multiple uses, including domestic, municipal, agricultural, industrial, mining, and other 
beneficial uses on a firm basis in the Brazos River Basin.  The amount of this new 
appropriation of water includes the current and future return flows requested in this 
application.  Applicant indicates that the entire amount of 421,449 acre-feet of water per 
year is available only if all of it is diverted at the mouth of the Brazos River, and can only 
be made available by the Applicant through the system operation of its water rights.  To 
the extent water is diverted upstream, the remaining unappropriated water downstream is 
reduced and will itself vary depending upon the location of its diversion and use.  Out of 
the 421,449 acre-feet per year of unappropriated water being requested, the maximum 
amount of unappropriated water that will be available if such water is diverted upstream 
at USGS Gage No. 08091000 near Glen Rose, Texas is 150,538 acre-feet per year firm, 
and if such unappropriated water is diverted upstream at USGS Gage No. 08098290 near 
Highbank, Texas, the maximum amount of unappropriated water that will be available at 
that location is 144,306 acre-feet per year firm;

$ Diversion of the water authorized by this permit, if granted, from: (i) the existing 
diversion points authorized by Applicant’s existing water rights; (ii) the Brazos River at 
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the USGS Gage No. 08091000 near Glen Rose, Texas; (iii) the Brazos River at USGS 
Gage No. 08098290 near Highbank, Texas; (iv) the Brazos River at the Gulf of Mexico; 
and (v) at such other diversion points that may be identified and included in Applicant’s 
proposed Water Management Plan which is subject to TCEQ=s approval; 

$ Use of up to 90,000 acre-feet of water per year of its firm supply (part of the 421,449 
acre-feet of firm water requested above) to produce, along with other unappropriated 
flows, an interruptible water supply of 670,000 acre-feet per year and the appropriation of 
that interruptible water supply.  Applicant indicates that the entire amount of 1,001,449 
acre-feet of water (331,449 acre-feet of firm water and 670,000 acre-feet of interruptible 
water) is available only if all of it is diverted at the mouth of the Brazos River, and can 
only be made available by the Applicant through the system operation of its water rights.  
To the extent water is diverted upstream, the remaining unappropriated water 
downstream is reduced and will itself vary depending on the location of its diversion and 
use.  This new appropriation of water includes the current and future return flows 
requested in this application.  Out of the 1,001,449 acre-feet of firm and interruptible 
water being requested, the maximum amount of firm and interruptible water that will be 
available if such water is diverted upstream  at USGS Gage No. 08091000 near Glen 
Rose, Texas is 60,538 acre-feet of firm water per year and 157,000 acre-feet of 
interruptible water per year and if such water is diverted upstream at USGS Gage No. 
08098290 near Highbank, Texas, the maximum amount of firm water is 54,306 acre-feet 
of water per year and 303,000 acre-feet of interruptible water per year;

$ An exempt interbasin transfer authorization to transfer and use, on a firm and 
interruptible basis, such water in the adjoining San Jacinto-Brazos Coastal Basin and the 
Brazos-Colorado Coastal Basin, and to transfer such water to any county or municipality 
or the municipality's retail service area that is partially within the Brazos River Basin for 
use, on a firm and interruptible basis, in that part of the county or municipality and the 
municipality's retail service area not within the Brazos River Basin;

$ An appropriation of current and future return flows (treated sewage effluent and brine 
bypass/return) to the extent that such return flows continue to be discharged or returned 
into the bed and banks of the Brazos River, its tributaries, and Applicant's reservoirs.  
Applicant indicates that such appropriation of return flows would be subject to 
interruption by direct reuse or indirect reuse within the discharging entity's city limits, 
extraterritorial jurisdiction, or contiguous water certificate of convenience and necessity 
boundary.  Specified discharge points and amounts of water will be accounted for on a 
monthly basis as part of Applicant’s Water Management Plan which is subject to TCEQ=s
approval; 

$ Operational flexibility to (1) use any source of water available to the Applicant to satisfy 
the diversion requirements of senior water rights to the same extent that those water 
rights would have been satisfied by passing inflows through the Applicant's reservoirs on 
a priority basis; and (2) release, pump and transport water from any of the Applicant's 
reservoirs for subsequent storage, diversion and use throughout the Applicant's service 
area.  (Applicant’s “service area” includes all counties listed above); 

$ Recognition that this System Operation Permit approved pursuant to this application will 
prevail over inconsistent provisions in the Applicant's existing water rights regarding 
system operation;
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$ Use of the bed and banks of the Brazos River, its tributaries and the Applicant's
reservoirs for the conveyance, storage, and subsequent diversion of (i) water that the 
Applicant seeks to appropriate under this application; (ii) waters that are being conveyed 
via pipelines and subsequently discharged into the Brazos River, its tributaries or stored 
in the Applicant's reservoirs; (iii) surface water imported from areas located outside the 
Brazos River Basin for subsequent use; (iv) in-basin surface water and groundwater 
subject to the Applicant's control; (v) waters developed from future Applicant projects; 
and (vi) current and future reuse of surface and groundwater based return flows requested 
by this application.  This bed and banks authorization is subject to Applicant, after 
identifying specific points of discharge and diversion and conveyance and other losses, 
obtaining future authorizations to satisfy the requirements of TWC § 11.042.  Such points 
of discharge and diversion and conveyance and other losses may also be identified and 
included in Applicant’s proposed Water Management Plan which is subject to TCEQ=s
approval; and 

WHEREAS, until the construction of Allens Creek Reservoir is completed, Applicant requests 
that the System Operation Permit include special conditions which authorize:

$ The Applicant to appropriate state water in the amount of 425,099 acre-feet per year for 
multiple use purposes, including domestic, municipal, agricultural, industrial, mining, 
and other beneficial uses on a firm basis in the Brazos River Basin.  This amount includes 
the current and future return flows requested in this application. This amount is available 
if all of the water is diverted at the mouth of the Brazos River, and can only be made 
available by the Applicant through the system operation of its water rights.  To the extent 
water is diverted upstream, the remaining unappropriated water downstream is reduced 
and will itself vary depending upon the location of its diversion and use.  Out of the 
425,099 acre-feet per year of unappropriated water being requested, the maximum 
amount of unappropriated water that will be available if such water is diverted upstream 
at USGS Gage No. 08091000 near Glen Rose, Texas is 150,538 acre-feet per year firm 
and if such unappropriated water is diverted upstream at USGS Gage No. 08098290 near 
Highbank, Texas the maximum amount of unappropriated water that will be available is, 
at that location, 175,306 acre-feet per year firm;

$ The Applicant to use up to 90,000 acre-feet of water per year of its firm supply to 
produce, along with other unappropriated flows an interruptible water supply of 869,000 
acre-feet per year.  This amount includes the current and future return flows requested in 
this application. Applicant indicates that the entire amount of 1,204,099 acre-feet of 
water (335,099 acre-feet of firm water and 869,000 acre-feet of interruptible water) is 
only available if all of it is diverted at the mouth of the Brazos River, and can only be 
made available by the Applicant through the system operation of its water rights.  To the 
extent water is diverted upstream, the remaining unappropriated water downstream is 
reduced and will itself vary depending upon the location of its diversion and use.  Out of 
the 1,204,099 acre-feet of firm and interruptible water being requested, the maximum 
amount of firm and interruptible water that will be available if such water is diverted 
upstream at USGS Gage No. 08091000 near Glen Rose, Texas, will be 60,538 acre-feet 
of firm water per year and 190,000 acre-feet of interruptible water per year and if such 
water is diverted upstream at USGS Gage No. 08098290 near Highbank, Texas the 
maximum amount of firm water will be 85,306 acre-feet of water per year and 284,000 
acre-feet of interruptible water per year;
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$ Exempt interbasin transfer authorization to transfer and use, on a firm and interruptible 
basis, such water in the adjoining San Jacinto-Brazos Coastal Basin and the Brazos-
Colorado Coastal Basin, and to transfer such water to any county or municipality or the 
municipality's retail service area that is partially within the Brazos River Basin for use, on 
a firm and interruptible basis, in that part of the county or municipality and the 
municipality's retail service area not within the Brazos River Basin; and

WHEREAS, the Texas Commission on Environmental Quality (Commission) finds that 
jurisdiction over the application is established; and

WHEREAS, the Executive Director recommends that specific stream flow restrictions should be 
included in the permit to maintain the instream uses and water quality conditions of the Brazos River; and  

WHEREAS, as additional factual and scientific information becomes available, it is anticipated 
that the interim special conditions in Paragraph 6.E. below relative to environmental flows will be 
revised, through Commission approved revisions of the Water Management Plan, to better provide for 
the environmental instream flow needs of the Brazos River and its tributaries and to make the maximum 
amount of water available for beneficial use that is consistent with those needs; and

WHEREAS, the Executive Director recommends that in order to protect senior and superior 
water rights owners, special conditions should be included in the permit; and 

WHEREAS, to avoid ambiguities between this system operation authorization and Applicant’s 
previous system operation authorizations reflected by the System Operation Order and existing permits,
the Executive Director recommends that this System Operation Permit be subject to all provisions 
included in the Commission’s July 23, 1964 System Operation Order, as amended, authorizing system 
operation of certain reservoirs in the Brazos River Basin and to all terms and conditions of Permittee’s 
authorizations in Certificates Nos. 12-5155, 12-5156, 12-5165, 12-5157, 12-5160, 12-5159, 12-5164, 12-
5161, 12-5163, 12-5162, 12-5158, 12-5166 and 12-5167 and Water Use Permit No. 2925A except to the 
extent specifically provided otherwise by this permit and as may be modified in the future by 
Commission approval of Applicant’s Water Management Plan; and 

WHEREAS, this application is subject to the Texas Coastal Management Program (CMP) and 
must be consistent with the CMP goals and policies; and

WHEREAS, the Commission finds that the issuance of this permit is consistent with the goals 
and policies of the Texas CMP; and 

WHEREAS, the Commission has complied with the requirements of the Texas Water Code and 
Rules of the Texas Commission on Environmental Quality in issuing this permit; 

NOW, THEREFORE, Water Use Permit No. 5851 is issued to the Brazos River Authority, 
subject to the following terms and conditions: 

1. USE

A.  NEW APPROPRIATION

1) Permittee is authorized to impound, divert, and use not to exceed the following 
volumes of unappropriated water per year for domestic, municipal, agricultural, 
industrial, and mining use within its service area subject to special conditions: 
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New Appropriation Amounts

Volume in acre-feet

Location Firm Water Non-firm Water

Glen Rose 131,363 157,000
Highbank 144,306 303,000
Richmond 239,279188,005 670,000
Gulf of Mexico 243,146191,044 670,000

2) Until such time as the ports are closed on the dam impounding Allens Creek 
Reservoir, authorized by Water Use Permit No. 2925, in lieu of Paragraph 1.A.1, 
Permittee may impound, divert, and use not to exceed the following volumes of 
unappropriated water per year, subject to special conditions: 

New Appropriation Amounts without Allens Creek

Volume in acre-feet without Allens Creek Reservoir

Location Firm Water Non-firm Water

Glen Rose 131,363 190,000
Highbank 175,306 284,000
Richmond 237,920 869,000
Gulf of Mexico 241,765 869,000

   

B. USE OF BED AND BANKS

Permittee is authorized to use the bed and banks of the Brazos River below Possum 
Kingdom Lake, its tributaries and Permittee’s authorized reservoirs for the conveyance, 
storage, and subsequent diversion of the water authorized herein, subject to identification 
of specific losses and special conditions.

C. INTERBASIN TRANSFER

Permittee is hereby granted an exempt interbasin transfer authorization to transfer and use 
the water authorized herein in Permittee’s service area in the adjoining San Jacinto-
Brazos Coastal Basin and the Brazos-Colorado Coastal Basin and to transfer such water 
to any county or municipality or the municipality’s retail service area that is partially 
within the Brazos River Basin for use on a firm and non-firm basis in that part of the 
county or municipality and the municipality’s retail service area within the Trinity, Red, 
Colorado, and San Jacinto River Basins. 

D. RETURN FLOWS

Permittee is authorized to impound, divert and use return flows discharged from the 
Permittee’s facilities or originating from diversions pursuant to Permittee’s water rights, 
as indicated in the table below, for multiple uses (domestic, municipal, agricultural, 
industrial, mining) within their service area, subject to special conditions to protect water 
rights granted based on the presence of those return flows as well as other senior water 
rights:
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Return Flows Available to Permittee

Name
TPDES 

Permit # 

Permitted 

Discharge 

(mgd)

Current BRA

Source

Percent 

of 

Surface 

Water

from 

BRA

Current 

Surface 

Water 

Returns 

(ac-

ft/yr)

Current 

Ground-

water 

Returns 

(ac-

ft/yr)

Sportsmans 
World MUD 
WTP 02461000 0.800 Possum Kingdom 100% 11.2 0

Double 
Diamond 02789000 0.060 Possum Kingdom 100% 67 0

Authority 
SWATS 02889000 2.500 Granbury System 100% 730 0

City of 
Copperas 
Cove 10045003 2.500 Lake Belton 100% 923 0

City of 
Copperas 
Cove 10045004 2.500 Lake Belton 100% 1,375 0

City of 
Copperas 
Cove 10045005 4.000 Lake Belton 100% 1,600 0

City of 
DeLeon 10078001 0.295 Lake Proctor 100% 192 0

City of 
Marlin 10110002 2.000 Whitney System 16% 159.4 0

City of 
Harker 
Heights 10155001 3.000 Lake Belton 100% 2,780 0

City of 
Gatesville 10176002 2.200 Lake Belton 100% 1,731 0

City of 
Gatesville 10176004 1.500 Lake Belton 100% 703 0

City of 
Granbury 10178002 2.000 Granbury System 23% 302 1,011

City of 
Lampasas 10205002 1.500

Lake Stillhouse 
Hollow 100% 580 0

City of 
McGregor 
(South 
WWTP) 10219002 1.100 Lake Belton 95% 651.7 0

City of 
Moody 10225001 0.200 Lake Belton 100% 157 0

BRA/LCRA 
BCRWSS 
West 10264001 3.000

Georgetown/Still
-house System 100% 2,402 1,657
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Name
TPDES 

Permit # 

Permitted 

Discharge 

(mgd)

Current BRA

Source

Percent 

of 

Surface 

Water

from 

BRA

Current 

Surface 

Water 

Returns 

(ac-

ft/yr)

Current 

Ground-

water 

Returns 

(ac-

ft/yr)

BRA/LCRA 
BCRWSS 
East 10264002 21.500

Georgetown/Still
-house System 100% 16,767 0

City of 
Taylor 10299001 4.000 Granger System 100% 2,220 0

Bell County 
WCID#1 10351001 0.900 Lake Belton 100% 983 0

Bell County 
WCID#1 10351002 18.000 Lake Belton 100% 14,123 0

Bell County 
WCID#1 10351003 6.000 Lake Belton 100% 5,389 0

City of 
Brenham 10388001 3.550 Lake Somerville 100% 2,485 0

City of 
Dublin 10405001 0.450 Lake Proctor 100% 325 0

City of 
Georgetown 10489002 2.500 

Georgetown/Still
-house System 100% 1,815 0

City of 
Georgetown 10489003 2.500

Georgetown/Still
-house System 100% 1,423 0

City of 
Georgetown 10489005 3.000

Georgetown/Still
-house System 100% 1,389 0

City of 
Hamilton 10492002 0.880 Lake Proctor 100% 392 0

City of 
Hillsboro 10630001 1.810 Lake Aquilla 100% 1,440 0

City of 
Rosebud 10731001 0.250

Lake Stillhouse 
Hollow 100% 194 0

Bell County 
WCID#3 10797001 0.675 Lake Belton 100% 360 0

City of 
Holland 10897001 0.200 

Lake Stillhouse 
Hollow 100% 93 0

Bell County 
WCID#2 11090001 0.094 Lake Belton 100% 63 0

Bell County 
WCID#2 11091001 0.160 Lake Belton 100% 70 0

Authority 
TBRSS 11318001 10.000 Lake Belton 100% 8,523 0

Acton MUD 14211001 0.600 Granbury System 11% 40 326

Acton MUD 14212001 0.820 Granbury System 11% 29 239

City of 
Comanche 14445001 0.595 Lake Proctor 100% 324 0
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2. DISCHARGE

The points of origin and rates for Permittee’s return flows are itemized below: 

Name

TPDES 

Permit #

Discharge

(mgd)

Receiving

Stream

North

Latitude

West 

Longitude

Sportsmans 
World MUD 
WTP 02461000 0.800 Bluff Creek 32.845111 -98.486972

Double 
Diamond 02789000 0.060

Unnamed 
Tributary to the 
Brazos River 32.8552778 98.4186111

BRA1

SWATS2 02889000 2.500
Lake Granbury/ 
Brazos River 32.4169445 97.6747223

City of 
Copperas 
Cove 10045003 2.500 Clear Creek 31.0925000 97.9072222
City of 
Copperas 
Cove 10045004 2.500

Unnamed 
tributary to 
Turkey Run 31.1297223 97.8808334

City of 
Copperas 
Cove 10045005 4.000 House Creek 31.1488889 97.9077778

City of 
DeLeon 10078001 0.295 

Unnamed 
tributary to Leon 
River (Proctor 
Lake) 32.1111111 98.5238889 

City of 
Marlin 10110002 2.000 Brazos River 31.2591667 96.9277778 
City of 
Harker 
Heights 10155001 3.000 

South Nolan 
Creek 31.0922222 97.6538889 

City of 
Gatesville 10176002 2.200

Stillhouse 
Branch 31.4391666 97.7497222

City of 
Gatesville 10176004 1.500 Leon River 31.4261111 97.7441666

City of 
Granbury 10178002 2.000

Lake 
Granbury/Brazos 
River 32.4183334 97.7758334

City of 
Lampasas 10205002 1.500 Sulphur Creek 31.1893000 98.1540000
City of 
McGregor 
(South 
WWTP) 10219002 1.100

Unnamed 
tributary of 
South Bosque 
River 31.412416 97.395694

City of 
Moody 10225001 0.200

Unnamed 
tributary to 
Stampede Creek 31.3097222 97.3633333
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Name

TPDES 

Permit #

Discharge

(mgd)

Receiving

Stream

North

Latitude

West 

Longitude

BRA/LCRA3

BCRWSS4

West 10264001 3.000 Brushy Creek 30.5155556 97.6647222 
BRA/LCRA3

BCRWSS4

East 10264002 21.500 Brushy Creek 30.5263889 97.6172223 

City of 
Taylor 10299001 4.000 Mustang Creek 30.5575000 97.3883333 
Bell County 
WCID5#1 10351001 0.900 Belton Lake 31.1252778 97.5152778
Bell County 
WCID5#1 10351002 18.000

South Nolan 
Creek 31.1075000 97.7016667

Bell County 
WCID5#1 10351003 6.000 

South Nolan 
Creek 31.1086111 97.7036111 

City of 
Brenham 10388001 3.550 Hog Branch 30.1711111 96.3775000 

City of 
Dublin 10405001 0.450 Resley Creek 32.0619444 98.3369444
City of 
Georgetown 10489002 2.500

San Gabriel 
River 30.6530556 97.6613889

City of 
Georgetown 10489003 2.500

unnamed 
tributary to 
Mankins Branch 30.6313889 97.6311111

City of 
Georgetown 10489005 3.000 Berry Creek 30.672944 97.609750
City of 
Hamilton 10492002 0.880 Pecan Creek 31.7094444 98.1138889 
City of 
Hillsboro 10630001 1.810 Hackberry Creek 31.9983333 97.1444444
City of 
Rosebud 10731001 0.250 Salt Creek 31.0633333 96.9911111
Bell County 
WCID5#3 10797001 0.675

South Nolan 
Creek 31.6688889 97.6038889

City of 
Holland 10897001 0.200

Unnamed 
tributary to Darr 
Creek 30.8808334 97.3958333

Bell County 
WCID5#2 11090001 0.094 Boggy Creek 30.9783334 97.3436111 

Bell County 
WCID5#2 11091001 0.160 

Unnamed 
tributary to 
Boggy Creek 30.9847222 97.3663889 

BRA 
TBRSS6 11318001 10.000 Nolan Creek 31.0438889 97.4397222
Acton MUD 14211001 0.600 McCarty Branch 32.4372222 97.6952777
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Name

TPDES 

Permit #

Discharge

(mgd)

Receiving

Stream

North

Latitude

West 

Longitude

Acton 
MUD7 14212001 0.820 Brazos River 32.3591667 97.6869444
City of 
Comanche 14445001 0.595 Indian Creek 31.8902777 98.5933333

1 BRA - Brazos River Authority  
2 SWATS – Surface Water and Treatment System (Lake Granbury)
3 LCRA – Lower Colorado River Authority
4 BCRWSS – Brushy Creek Regional Wastewater Sewage System
5 WCID – Water Control & Improvement District
6 TBRSS – Temple-Belton Regional Sewage System
7 MUD – Municipal Utility District

3. DIVERSION

Permittee is authorized to divert and use the water authorized by this permit as follows:

A. POINTS 

1) At the diversion points authorized by Permittee=s existing water rights.

2) At United States Geological Survey (USGS) Gage No. 08091000, Brazos River
near Glen Rose at Latitude 31.2589°N, Longitude 97.7022°W in Somervell 
County. 

3)  At USGS Gage No. 08098290, Brazos River near Highbank at Latitude 
31.1339°N, Longitude 96.8247°W in Falls County.  

4) At the mouth of the Brazos River at the Gulf of Mexico at Latitude 28.8783°N, 
Longitude 95.379111°W in Brazoria County. 

 5) At other such diversion points located in the reaches specified in USE Paragraph 
1.B, above, or as may be identified and included in Permittee=s Commission 
approved Water Management Plan, or as may be otherwise authorized in the 
future.

B. RATES

1) At the diversion rates authorized by the Certificates of Adjudication and Water 
Use Permit authorizing each of the reservoirs comprising the system operation as 
defined in this permit. 

2) At unspecified rates at points within the reaches authorized in USE paragraph 
1.B, including at the diversion points authorized by 3.A.2., 3.A.3., and 3.A.4., or 
points identified in the Commission approved Water Management Plan, subject 
to Permittee’s accounting/delivery plan.
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4. PRIORITY

The priority date for the rights authorized by this permit is October 15, 2004. 

5. CONSERVATION  

Permittee shall implement water conservation plans that provide for the utilization of those 
reasonable practices, techniques, and technologies that will reduce on a per unit basis the 
consumption of water, prevent or reduce the loss or waste of water, improve the efficiency in the 
use of water, increase the recycling and reuse of water, and prevent the pollution of water, so that 
a water supply is made available for future or alternative uses.  The practices, techniques, and 
technologies used shall be designed to achieve a level of efficiency of use that is equal to or 
greater than the level provided for in Permittee’s most recent water conservation plans on file 
with the Commission as of the date of the issuance of this permit.  Such plans shall include a 
requirement that in every wholesale water supply contract entered into on or after the date of this 
permit, including any contract extension or renewal, that each successive wholesale customer 
develop and implement conservation measures meeting the requirements of this provision.  If the 
customer intends to resell the water, then the contract for resale of the water must have water 
conservation requirements so that each successive wholesale customer in the resale of the water is 
required to implement water conservation measures meeting the requirements of this provision.

6. SPECIAL CONDITIONS

A. SPECIAL CONDITIONS RELATIVE TO USE OF RETURN FLOWS

1) Prior to the diversion of return flows authorized by this permit, Permittee must 
submit to and have approved by the Executive Director, a return flow accounting 
plan. The return flow accounting plan must be in electronic format and account, 
by source, for all return flows discharged and subsequently diverted.  The return 
flow accounting plan shall include amounts discharged by outfall, amounts of 
return flows used by permits or contractsgranted based on the presence of these 
return flows, estimated travel times and conveyance losses from discharge point 
to diversion point(s), and environmental flow requirements. If the return flows 
will be stored in Permittee’s reservoirs, the return flow accounting plan should 
include any evaporative losses associated with the storage of these return flows. 
Permittee shall maintain the approved return flow accounting plan in electronic 
format and make it available to the general public during normal business hours 
and to the Executive Director upon request.  Modifications or changes to the 
return flow accounting plan must be approved by the Executive Director.  The 
return flow accounting plan shall be included as part of Permittee’s 
accounting/delivery plan. 

2) The right to divert discharged return flows from plants owned by the City of 
Granbury (TPDES Permit No. 10178002), Acton MUD (TPDES Permits Nos. 
14211001 and 14212001), Bell County WCID #2 (TPDES Permit No. 
11090001), City of Georgetown (TPDES Permits Nos. 10489002 and 10489003) 
and the City of Holland (TPDES Permit No. 10897001) is limited to the amount 
of surface water based return flows discharged from those plants that originates 
from water rights owned by the Permittee. Permittee is not authorized to divert 
groundwater based return flows discharged from these plants, except as may be 
authorized by Special Condition 6.A.4. Permittee must include in the reuse 
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accounting plan the total amount discharged from the plants and the percentage 
of that water that is divertable under this permit.

3) Permittee is authorized to divert historically discharged groundwater based return 
flows from the Brazos River Authority/LCRA BCRWSS West (TPDES Permit 
No. 10264001). 

4) Future discharges of groundwater based return flows may be diverted if those 
return flows originate from groundwater owned by Permittee or are discharged 
from treatment plants owned by the Permittee.  Prior to diversion, Permittee must
apply for and be granted an amendment to this permit authorizing these 
diversions and shall submit for approval by the Executive Director, a revised 
accounting/delivery plan addressing such new groundwater based discharges.

5) Permittee is authorized to divert only that water discharged by the City of Marlin 
(TPDES Permit No. 10110002) originating from water rights owned by the 
Permittee. Permittee shall calculate the divertable amount of the City’s discharge 
and include this information in the reuse accounting plan. 

6) Permittee shall only divert the actual annual amount of return flows discharged 
from the Bell County WCID #1 (TPDES Permits Nos. 10351001 and 10351002) 
and the City of Harker Heights (TPDES Permit No. 10155001) less up to 172 
acre-feet as authorized by Water Use Permit No. 4218, 37 acre-feet as authorized 
by Permit 5088 and 60 acre-feet as authorized by Water Use Permit No. 5089 
when the aforementioned permits are being used.

7) Diversions and storage of return flows shall not occur at rates or in amounts 
higher than the actual daily amount of return flows discharged into watercourses 
in the Brazos River Basin, after accounting for the calculated losses and travel 
time from the discharge point(s) to the diversion point(s) in accordance with the 
accounting/delivery plan.  

8) Prior to diversion of the water authorized herein, if sufficiently accurate 
measuring devices are not available, Permittee shall install and maintain 
measuring device(s) capable of measuring within plus or minus 5% accuracy, at 
the discharge point of each wastewater treatment plant (WWTP) to record the 
amount of return flows discharged into the Brazos River or its tributaries on a 
daily basis.

9) The priority date for diversion of up to 61,397120,625 acre-feet (54.818107.639
mgd) of discharged return flows is October 15, 2004, and these return flows are 
subject to the environmental flow requirements in Special Condition 6.E.. 

10) The priority date for diversion of future return flows in excess of 61,397120,625
acre-feet (54.818107.639 mgd) of discharged return flows is October 15, 2004
but is not subject to call by senior and superior permit holders in the basin and is 
not subject to instream flow limitations. 

11) Prior to diversion of any return flows in excess of the individual TPDES Permit 
limits indicated in Paragraph 1.D. RETURN FLOWS, Permittee must apply for 
and be granted the right to reuse those return flows, either by amendment of this 
permit or by Commission approval of the Water Management Plan. Permittee 
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must amend the reuse accounting plan to include future return flows prior to 
diverting said return flows. 

12) The diversion of up to 120,625 acre-feet (107.639 mgd) of water is dependent 
upon potentially interruptible return flows or discharges and is conditioned on the 
availability of those discharges.  The right to divert the discharged return flows is 
subject to revocation if discharges become permanently unavailable for diversion 
and may be subject to reduction if the return flows are not available in quantities 
and qualities sufficient to fully satisfy the permit. Should any discharges become 
permanently unavailable for diversion, Permittee shall immediately cease 
diversions of these return flows and reflect such reductions in the reuse 
accounting plan. 

13) Permittee’s diversion and use of return flows is subject to interruption by direct 
use or indirect use within the discharging entity’s corporate limits, extraterritorial 
jurisdiction, or contiguous water certificate of convenience and necessity 
boundary, provided the discharging entity has applied for and been granted 
authorization to reuse the return flows. 

B. SPECIAL CONDITIONS RELATIVE TO USE OF BED AND BANKS

1) The use of the bed and banks of Allens Creek from below Allens Creek 
Reservoir to the Brazos River is not authorized until Permittee applies for and is 
granted an amendment to Water Use Permit No. 2925 authorizing such use. 

2) Permittee is authorized to use the following reaches, authorized in Permittee’s 
certificates and amendments, for conveyance of water, previously appropriated 
to the Permittee and water authorized by this permit, downstream for diversion at 
Glen Rose, Highbank and the Gulf of Mexico and any of the Permittee’s 
currently authorized diversion points within these reaches: 

a. Brazos River from below Possum Kingdom Lake to the Gulf of Mexico; 
b. Leon River from Lake Proctor to the confluence with the Little River; 
c. Lampasas River from Lake Stillhouse Hollow to the confluence with the 

Little River; 
d. Little River from the junction of Leon and Lampasas Rivers to the 

confluence with the Brazos River; 
e. Yegua Creek from Lake Somerville to the confluence with the Brazos 

River; 
f. Navasota River from Lake Limestone to the confluence with the Brazos 

River; 
g. San Gabriel River from Lake Granger to the confluence with the Little 

River and downstream to its confluence with the Brazos River;
h. North Fork San Gabriel River from Lake Georgetown to the confluence 

with the San Gabriel River, to its confluence with the Little River and 
downstream to its confluence with the Brazos River;

i. Aquilla Creek from Lake Aquilla downstream to its confluence with the 
Brazos River.

3) Prior to use of the bed and banks identified in Special Condition 6.B.2 above, 
Permittee must submit to and have approved by the Executive Director, as part of 
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its accounting/delivery plan, a procedure to estimate daily deliveries of water. 
This procedure should be in electronic format and detail by source, type and 
priority date, the amounts to be conveyed and delivered, losses associated with 
the conveyance, specific points of diversion, associated travel times, and times of 
commencement and termination of transit for conveyed waters. Documentation 
of actual deliveries as well as the accounting/delivery plan shall be maintained by 
the Permittee in electronic format and made available to the general public during 
normal business hours and to the Executive Director upon request. Modifications 
or changes to the accounting/delivery plan must be approved by the Executive 
Director.  

4) The use of the bed and banks of additional streams and tributaries in the Brazos 
River Basin for conveyance of water appropriated under this permit, or other 
sources available to the Permittee, is subject to Permittee, after identifying 
specific sources and types of water, specific points of discharge and diversion, 
and conveyance and other losses, obtaining future authorizations to satisfy the
requirements of TWC § 11.042, which approval may be granted by Commission 
approval of the Water Management Plan. 

5) The use of additional points of diversion within the reaches specified in Special 
Condition 6.B.2 above is subject to Permittee obtaining authorization to use those 
diversion points. The points of diversion may also be identified and included in 
Permittee’s proposed Water Management Plan which is subject to Commission 
approval. 

C. SPECIAL CONDITIONS RELATIVE TO NEW APPROPRIATION

1) Prior to diversion or storage of the water authorized by this permit, Permittee 
shall provide to and have approved by the Executive Director, a daily 
accounting/delivery plan that includes, at a minimum, the following:

a. The accounting/delivery plan shall address reservoir storage and 
withdrawal plans for each system reservoir and account by priority date 
and amounts for any inflows, evaporation, water in storage and 
diversions from the reservoirs under all of Permittee’s priority dates and 
authorizations including reuse; 

b. A method to account for inflows to system reservoirs for purposes of 
compliance with special conditions requiring passage of pulse flows and 
estimation of those inflows; 

c. An accounting of instream flow and pulse requirements to include total 
system storage, gage flows at the measurement points, high flow pulse 
volume impounded and the release schedule for the impounded high flow 
pulse, and timing, magnitude and duration of pulse flows;  

d. The accounting/delivery plan must detail how measurements will be 
taken to determine if impoundment or diversions under either Permittee’s 
senior or junior rights can be made;  

e. The accounting/delivery plan must identify, account for, and distinguish 
between firm and non-firm water supplied or delivered from Permittee’s 
system of reservoirs. In addition, the accounting/delivery plan must
specify diversion points for this water if those diversion points are not 
specifically identified in this permit. Any additional diversion points 
must be within the reaches where use of the bed and banks is authorized. 
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Any diversion points outside those reaches will require an amendment to 
this permit; 

f. Permittee shall maintain the approved daily accounting/delivery plan in 
electronic format and make it available to the general public during 
normal business hours and to the Executive Director upon request.
Modifications or changes to the plan must be approved by the Executive 
Director.  

2) If the total amounts of firm water indicated in Paragraph 1.A.1 are diverted at 
Glen Rose or Highbank, the additional amount of firm water available below 
those points is reduced accordingly. The Water Management Plan shall include a 
mechanism for determining the amount of firm and non-firm water available at 
specific locations. 

3) The full additional amount of non-firm water is only available when the amount 
of firm water is reduced by 90,000 acre-feet per year at Glen Rose, Highbank, 
Richmond and the Gulf of Mexico.  If less than the full amount of non-firm water 
is used, the amount of the firm water reduction shall be adjusted pursuant to 
Special Condition 6.C.2. 

4) The non-firm water authorized in Paragraph 1.A.1 includes 72,811 acre-feet of 
historically discharged return flows. A reduction in firm yield water is not 
required in order to divert these return flows. 

5) The remaining 47,814 acre-feet of return flows out of the total amount of 
120,625 acre-feet of return flows as specified in 1.D. may be diverted by the 
Permittee so long as the total diversions under this permit for all of the 
authorizations do not exceed the amounts of firm water and non-firm water 
indicated in Paragraph 1.A.1. unless Permittee applies for and is granted the 
authorization to divert additional amounts of water. 

6) Permittee may not exercise a priority call on water rights in the Brazos River 
Basin with priority dates senior to October 15, 2004 for purposes of increasing 
storage in and/or diversion from Permittee’s system reservoirs where drawdown 
of Permittee’s system reservoirs is caused by compliance with the terms and 
conditions of this permit.  

7) The request for operational flexibility to use any source of water available to 
Permittee to satisfy the diversion requirements of senior water rights to the same 
extent that those water rights would have been satisfied by passing inflows 
through the Permittee’s system reservoirs on a priority basis is granted, but 
limited as follows:

a) To water previously stored in Permittee’s reservoirs as documented in 
the accounting/delivery plan required in Special Condition 6.C.1 above; 

b) Use of this option shall not cause Permittee to be out of compliance with 
Special Condition 6.C.1. and Special Condition 6.C.6. 

8) Permittee may divert water from storage in its permitted reservoirs and store that 
water in Permittee’s other reservoirs for use within the Permittee’s service area 
so long as all diversions and storage are included in and comply with the 
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provisions of the accounting/delivery plan required by Special Condition 6.C.1. 
above.  

9) The total amount of water diverted and released from Permittee’s system 
reservoirs pursuant to the authority of Permittee’s existing water rights in any 
year for each authorized purpose of use may not exceed the cumulative 
authorized total for each purpose until Permittee applies for and is granted 
amendments to the underlying authorizations. 

10) Permittee is required to comply with the existing System Operation Order and 
certificates of adjudication requiring Permittee to exclude tributary reservoirs 
from operation of the system during any period of time in which Permittee’s 
permitted storage space in that reservoir is less than 30% full (until all system 
reservoirs are below 30% capacity, at which time the reservoir can resume 
system operation), until such time as Permittee submits, and the Commission 
approves, a Water Management Plan for the Brazos River Basin which details 
how such limitations will be altered.  Any alterations to the limitations must be in 
compliance with the accounting provisions required in Special Condition 6.C.1 
above. 

11) Permittee is required to comply with the existing limitations on diversion from 
the Brazos River in Permit No. 2925A until such time as Permittee submits, and 
the Commission approves, a Water Management Plan for the Brazos River Basin 
which details how such limitations will be altered.  Any alterations to the 
limitations must be in compliance with the accounting provisions required in 
Special Condition 6.C.1.

121) Until such time as the ports are closed on the dam impounding Allens Creek 
Reservoir, authorized by Water Use Permit No. 2925, Permittee may impound 
and divert additional unappropriated water as specified in Paragraph 1.A.2 
subject to Special Conditions 6.C.1 through 10 above. 

132) Prior to diversion of water authorized by this permit below USGS Gage 
08114000, Brazos River at Richmond, Permittee shall submit to the Executive 
Director, for review and approval, a method to extend the requirements of 6.E.5 
and 6.E.7 to or below this point.

D. WATER MANAGEMENT PLAN SPECIAL CONDITIONS

1) Permittee shall prepare and submit to the Commission, a Water Management 
Plan (WMP) which shall include, in addition to the specific requirements listed 
below in Special Condition 6.D.4., such studies and other information as may be 
required by the Commission to demonstrate Permittee’s compliance with and its 
ability to comply with all of the Special Conditions included in this permit. 

2) The initial proceedings to consider the adoption of the WMP, and any major 
amendment thereof, shall be pursuant to contested case procedures. Any 
proceeding to consider the adoption or major amendment of the WMP shall be 
preceded by notice and opportunity to request a hearing, in accordance with the 
Commission’s regulations applicable to water rights permitting proceedings. The 
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WMP shall provide an adaptive management strategy for instream flow 
requirements and water supply and thus may be amended from time to time upon 
the request of Permittee, in accordance with the schedule set out in Special 
Condition 6.D.3. below, or on the Commission’s own motion. The initial 
accounting/delivery plan shall be submitted for approval as part of the initial 
WMP.  If the approved WMP describes the specific methodologies to be utilized, 
subsequent addition of diversion points within the authorization of this permit, 
modifications of volumes of return flows to account for amendments or
modifications of discharge permits or new discharge authorizations, modification 
of the accounting/delivery plan approved by the Executive Director, and similar 
modifications specifically provided for in the WMP are considered minor 
revisions of the WMP.

3) An initial application for approval of the WMP shall be submitted to the 
Executive Director not later than three years after the date that this permit 
becomes final and non-appealable.  Permittee shall take the necessary steps to 
ensure that the application for the WMP is administratively and technically 
complete within one year after the initial submission of the application to the 
Executive Director.  Deadlines established in this provision may be extended by 
the Executive Director.  At minimum, every ten years after approval of the initial 
WMP, Permittee shall submit to the Executive Director an application for 
reconsideration or amendment of the approved WMP. 

4) The issues addressed in the initial application for approval of the WMP shall 
include, but not be limited to, the following: 

a. Accounting/delivery plans (including return flow accounting plans); 

b. Consideration of adding, deleting, or modifying the measurement points 
and flow levels described in 6.E.5 and 6.E.7.; 

c. Consideration of establishing diversion rate trigger levels for high flow 
pulse (HFP) requirements, included in 6.E.7, below which the 
requirements of 6.E.7 would not apply; 

d. Establishment of a Brazos River Basin environmental flow study 
program identifying environmental flow studies to be conducted on 
specified reaches and the estimated time for completion of the studies. 
The program shall include studies anticipated to be required for the 
FERC relicensing of the hydropower facility at Morris Sheppard Dam 
and such studies necessary to comply with Special Conditions 6.E.1 and 
6.E.17. Permittee shall use the program studies to evaluate the need for 
instream flow protection for the mainstem Brazos River and tributaries 
impacted by the diversion and storage of water authorized by this permit; 

e. Development of operating guidelines to manage the frequency and 
magnitude of reservoir level fluctuations to avoid or minimize impacts 
on fisheries.  The operating guidelines may be subject to temporary 
suspension if necessary for water supply purposes;
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f. Consideration of establishing maximum diversion rates for diversions of 
water authorized in this permit; 

g. Development of operational and accounting criteria, in addition to that 
specified in 6.A.1, 6.B.3, and 6.C.1,  to address uncertainty in forecasting 
and accounting for HFPs in a manner that balances the risks and benefits 
between water supply and environmental flow protection; 

h. Consideration of revised storage triggers provided for in 6.E.3 and 6.E.4, 
and the process for recalculating those triggers; 

i. Alteration of 6.C.10 relating to capacity limitations on tributary 
reservoirs.  Should the existing 30% limitation be modified for any of 
Permittee’s system reservoirs, Permittee shall apply to amend the water 
right authorizing that reservoir; 

j. Establishment of a mechanism to determine the amount of firm and non-
firm water available at specific locations; 

k.  Development and implementation of a specific adaptive management 
strategy for meeting instream flow requirements consistent with 
providing water supplies.  The adaptive management strategy shall 
include a monitoring program for assessing impacts on instream uses and 
address short and long term impacts to economically and ecologically 
important stream fisheries, unique aquatic communities and species, and 
water quality.

5) Upon notification to Permittee, TPWD may petition the Commission to amend
any WMP provisions related to environmental flow protection. 

E. INTERIM SPECIAL CONDITIONS RELATIVE TO ENVIRONMENTAL FLOWS

1) The following interim conditions are preliminary and are based upon historic 
flow analyses, without direct relationships to the biological and environmental 
benefits intended to be protected; therefore, Permittee shall conduct Instream 
Flow Studies (Studies) on the Brazos River and on segments of major tributaries 
upstream of their confluence with the Brazos River consistent with and in 
cooperation with the Texas Instream Flow Program (TIFP).  Upon completion 
of the Studies, Permittee shall use the results to develop environmental flow 
conditions to replace the interim conditions in this permit for the measurement 
points identified in 6.E.5.   Depending upon the time of completion of the 
Studies, replacement of these interim conditions shall be approved in the initial 
WMP or through the amendment of an approved WMP.   The Studies are not 
limited to the geographic scope of the studies currently defined for the TIFP.

2) Seasons are defined as Spring (March–May), Summer (June-August), Fall 
(September-November), and Winter (December-February).  The number of 
seasons and the months representing each season are subject to revision in the 
WMP based on best available science and information at the time of such 
revision.  
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3) Total storage in Permittee’s system reservoirs is a trigger for determining 
instream flow requirements and is subject to revision in future Water 
Management Plans. 7Q2 flows are to be implemented when total storage in 
Permittee’s system reservoirs is below 60% of total capacity.  “Dry” means 
times when the total storage in Permittee’s system reservoirs is below 74%, but 
more than 60% of total capacity.  “Average” means times when the total storage 
in Permittee’s system reservoirs is at least 74%, but less than 96% of total 
capacity.  “Wet” means times when the total storage in Permittee’s system 
reservoirs is at least 96% of total capacity.  

4) Permittee shall recalculate the storage triggers specified in 6.E.3 every five 
years to ensure that Subsistence, Dry, Average, and Wet conditions occur at the 
desired frequencies.  The desired frequencies are Subsistence equal to 2.5% of 
the time, Dry equal to 22.5% of the time, Average equal to 50% of the time and 
Wet equal to 25% of the time. 

5) Until such time as the Studies are completed, the interim instream flows in the 
following tables apply at the following USGS gauging stations. Measurement 
points for instream flows are subject to change in the WMP with approval of the 
Executive Director.  The instream flow criteria in the following tables are 
applicable at all times. Depending upon the hydrologic condition (Subsistence, 
Dry, Average, or Wet), storage of water authorized by this permit in Permittee’s 
system reservoirs upstream from the following flow gauging stations and the 
diversion and use of water pursuant to this permit at locations upstream from the 
flow gauging locations shall be authorized when streamflows at the next 
downstream gage exceed the instantaneous flow values established in the 
following tables: 

Instream Flow (cfs) BRAZOS RIVER NEAR GLEN ROSE - USGS #08091000
Winter Spring Summer Fall

Subsistence (7Q2) 15.3 15.3 15.3 15.3
Dry 39.0 45.0 33.3 62.0
Average 92.0 138.0 101.5 150.0
Wet 234.0 292.8 249.5 332.0

Instream Flow (cfs) YEGUA CREEK NEAR SOMERVILLE – USGS #08110000
Winter Spring Summer Fall

Subsistence (7Q2) 0.1 0.1 0.1 0.1
Dry 5.6 3.9 0.4 0.3
Average 14.0 12.0 2.5 1.8
Wet 34.0 31.0 8.9 9.6

Instream Flow (cfs) NAVASOTA RIVER NEAR EASTERLY  USGS #08110500
Winter Spring Summer Fall

Subsistence (7Q2) 7.6 7.6 7.6 7.6
Dry 7.6 10.0 7.6 7.6
Average 15.0 24.0 7.6 7.6
Wet 36.0 43.0 7.6 7.6
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Instream Flow (cfs) LITTLE RIVER NEAR CAMERON – USGS #08106500
Winter Spring Summer Fall

Subsistence (7Q2) 67.9 67.9 67.9 67.9
Dry 100.0 135.0 133.0 82.0
Average 200.0 365.0 260.5 152.0
Wet 475.0 730.0 500.0 342.0
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Instream Flow (cfs) BRAZOS RIVER NEAR HIGHBANK – USGS #08098290
Winter Spring Summer Fall

Subsistence (7Q2) 167.1 167.1 167.1 167.1
Dry 167.1 167.1 167.1 167.1
Average 220.59 344.19 323.85 225.29
Wet 672.74 759.30 780.69 508.98

  

Instream Flow (cfs) BRAZOS RIVER NEAR RICHMOND – USGS #08114000
Winter Spring Summer Fall

Subsistence (7Q2) 743 743 743 743
Dry 885 1,170 930 760
Average 1,630 2,030 1,450 1,150
Wet 2,955 3,670 2,635 2,038

6) A High Flow Pulse (HFP) is initiated when flows are greater than the 10th

percentile and increase by more than 50% from the previous day, or when flows 
exceed the 75th percentile, regardless of the rate of change.  A HFP is terminated 
when the flow drops below the 10th percentile or when the flow decreases from 
one day to the next by less than 5%, or when a succeeding pulse occurs. An 
entire HFP is also classified as a small flood if the maximum rate exceeds the 
small flood threshold at the 1.5 year recurrence interval. 

7) Permittee shall not store or divert water appropriated by this permit if such 
storage or diversion would prevent meeting a seasonal schedule of 
qualifyingindividual high flow pulses. Qualifying HFPs are defined as follows:

Pulse Flows (ac-ft) BRAZOS RIVER NEAR GLEN ROSE - USGS #08091000
Hydrologic Condition Winter Spring Summer Fall
Dry 2,329.6 3,208.3 2,617.2 2,211.6
Average 7,325.0 14,915.7 7,265.5 7,565.0
Wet 31,220.8 36,144.8 33,064.5 28,682.0

Peak Flows (cfs) BRAZOS RIVER NEAR GLEN ROSE - USGS #08091000
Hydrologic Condition Winter Spring Summer Fall
Dry 403 466 394 347
Average 1,120 2,070 1,320 1,040
Wet 4,945 5,265 4,370 3,525
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Pulse Flow 
Schedule 
(days/# of 
events)

BRAZOS RIVER NEAR GLEN ROSE - USGS #08091000

Winter Spring Summer Fall
Hydrologic 
Condition 

Dura* Freq** Dura Freq Dura Freq Dura Freq

Dry 6 2 4 3 4 2 4 2
Average 7 2 6 2 6 2 7 1
Wet 13 1 10 2 11 1 11 1

  *Duration     **Frequency 

Pulse Flows (ac-ft) YEGUA CREEK NEAR SOMERVILLE – USGS #08110000
Hydrologic 
Condition 

Winter Spring Summer Fall

Dry 416.6 275.7 52.4 59.2
Average 1,904.1 1,225.8 239.2 372.9
Wet 8,510.1 4,331.3 845.2 3,367.3

Peak Flows (cfs) YEGUA CREEK NEAR SOMERVILLE – USGS #08110000
Hydrologic 
Condition 

Winter Spring Summer Fall

Dry 69 51 13 10
Average 294 176 53 64
Wet 978 620 140 490

Pulse Flow 
Schedule 
(days/# of 
events)

YEGUA CREEK NEAR SOMERVILLE – USGS #08110000

Winter Spring Summer Fall
Hydrologic 
Condition

Dura* Freq** Dura Freq Dura Freq Dura Freq

Dry 5 2 5 2 4 2 5 1
Average 10 1 8 1 7 1 7 2
Wet 15 1 13 1 11 1 11 1

  *Duration     **Frequency 

Pulse Flows (ac-ft) NAVASOTA RIVER NEAR EASTERLY-USGS #08110500
Hydrologic 
Condition

Winter Spring Summer Fall

Dry 439.3 748.3 195.9 77.1
Average 2,142.1 2,220.5 746.9 275.0
Wet 7,927.9 8,537.9 3,399.7 2,456.3
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Peak Flows (cfs) NAVASOTA RIVER NEAR EASTERLY – USGS #08110500
Hydrologic 
Condition

Winter Spring Summer Fall

Dry 76 124 33 11
Average 298 344 142 43
Wet 1,060 1,160 592 371

Pulse Flow 
Schedule 
(days/# of 
events)

NAVASOTA RIVER NEAR EASTERLY – USGS #08110500

Winter Spring Summer Fall
Hydrologic 
Condition

Dura* Freq** Dura Freq Dura Freq Dura Freq

Dry 5 2 5 3 5 2 4 2
Average 8 2 9 2 8 2 7 2
Wet 12 1 12 1 13 1 11 1

  *Duration     **Frequency 

Pulse Flows (ac-ft)
LITTLE RIVER NEAR CAMERON – USGS #08106500

Hydrologic Condition Winter Spring Summer Fall
Dry 4,194.4 5,641.5 3,563.3 3,511.2
Average 9,633.7 16,251.6 9,088.3 9,183.5
Wet 29,414.9 42,034.7 25,811.4 20,494.2

Peak Flows (cfs) LITTLE RIVER NEAR CAMERON – USGS #08106500
Hydrologic Condition Winter Spring Summer Fall
Dry 604 958 577 568
Average 1,600 2,545 1,875 1,630
Wet 5,190 6,405 3,665 3,723

Pulse Flow 
Schedule (days/# 
of events)

LITTLE RIVER NEAR CAMERON – USGS #08106500

Winter Spring Summer Fall
Hydrologic 
Condition 

Dura* Freq** Dura Freq Dura Freq Dura Freq

Dry 5 1 4 2 4 2 4 2
Average 6 1 6 2 6 1 6 1
Wet 10 1 9 1 9 1 9 1

  *Duration     **Frequency 
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Pulse Flows (ac-ft) BRAZOS RIVER AT HIGHBANK – USGS #08098290
Hydrologic Condition Winter Spring Summer Fall
Dry 5,113.9 6,040.7 4,784.0 3,652.4
Average 11,647.1 14,346.9 15,135.1 11,398.8
Wet 38,514.1 38,127.3 49,810.6 39,416.6

Peak Flows (cfs) BRAZOS RIVER AT HIGHBANK – USGS #08098290
Hydrologic Condition Winter Spring Summer Fall
Dry 1,471 1,429 1,116 714
Average 2,576 2,952 2,566 2,274
Wet 5,225 6,748 7,703 5,366

Pulse Flow 
Schedule 
(days/# of 
events)

BRAZOS RIVER AT HIGHBANK – USGS #08098290

Winter Spring Summer Fall
Hydrologic 
Condition

Dura* Freq** Dura Freq Dura Freq Dura Freq

Dry 3 1 3 3 3 3 3 2
Average 4 1 4 3 5 2 5 2
Wet 7 1 7 1 8 1 9 1

  *Duration     **Frequency 

Pulse Flows (ac-ft) BRAZOS RIVER NEAR RICHMOND – USGS #08114000
Hydrologic Condition Winter Spring Summer Fall
Dry 36,265.8 44,667.8 38,181.1 22,457.9
Average 90,287.6 101,405.0 77,176.9 56,162.0
Wet 297,550.4 270,153.7 166,115.7 146,866.1

Peak Flows (cfs) BRAZOS RIVER NEAR RICHMOND – USGS #08114000
Hydrologic Condition Winter Spring Summer Fall
Dry 3,748 5,640 4,880 2,500
Average 9,670 10,200 8,830 7,730
Wet 19,500 19,150 15,300 13,175
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Pulse Flow 
Schedule (days/# 
of events)

BRAZOS RIVER NEAR RICHMOND – USGS #08114000

Winter Spring Summer Fall
Hydrologic 
Condition 

Dura* Freq** Dura Freq Dura Freq Dura Freq

Dry 5 1 5 1 4 1 4 1
Average 8 1 7 1 7 1 7 1
Wet 16 1 13 1 12 1 11 1

  *Duration     **Frequency 

8) Except under Subsistence conditions, diversion or storage of water upstream 
from defined measurement points under the authority of this permit shall be 
authorized during a pulse when the volume, duration, and peak flow of the 
individual pulse exceeds the individual pulse criteria, or when the number of 
pulse events in that season exceeds the pulse frequency criteria. When a 
Qualifying HFP is passed or provided for at one of the six defined measurement 
points it may be used as credit for meeting one seasonal HFP frequency 
requirement.

9) For streamflow events that meet the requirements of Special Condition 6.E.5, 
Permittee may temporarily impound all flows in excess of the instream flow 
requirement.  If the streamflow event provided a Qualifying HFP, flow may 
need to be passed downstream for environmental needs, subject to seasonal 
requirements in Special Condition 6.E.7 above.  If it did not, then Permittee may 
retain the impounded water for water supply purposes. Once the required 
number of HFPs is met, Permittee may divert or impound all subsequent HFPs 
for use as water supply as long as instream flow requirements specified in 
Special Condition 6.E.5 are met.   

10) For pulses that generate a volume in excess of 250% of the Qualifying HFP 
volume criterion, Permittee shallmay provide two Qualifying HFPs with at least 
one week of instream flow, as required by Special Condition 6.E.5 above, 
between them.  Similarly, for pulses in excess of 350% of the Qualifiying HFP 
volume criterion, Permittee shallmay provide three Qualifying HFPs with at 
least one week of instream flow between each pair.  A similarly scaled 
requirement holds for larger pulses.  

11)  For streamflow events that meet the requirements of Special Condition 6.E.6, 
but do not meet the minimum requirements of a Qualifying HFP, Permittee may
impound flows in excess of instream flow requirements and shall record the 
impounded volume in its accounting/delivery plan. At such time as the 
cumulative volume of streamflow events exceeds the volume of a Qualifying 
HFP, Permittee may release such a pulse to the environment.  Such a release 
will result in a credit for a Qualifying HFP.  

12) If the streamflow event is designated an HFP but ultimately does not meet the 
minimum requirements of a Qualifying HFP, the volume passed shall be 
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recorded in the accounting/delivery plan.  At such time as the cumulative 
volume of such pulses exceeds the volume of a Qualifying HFP, Permittee will 
be credited with one Qualifying HFP (even if the duration, peak flow, etc. 
characteristics were not met).  

13) For purposes of determining satisfaction of Qualifying HFP criteria, each season 
is accounted for independently.  There is no carry-over from season to season, 
either in regard to exceeding or not meeting HFP requirements.  In the event 
there are seasons where the requisite number or volume of HFPs do not occur 
naturally, the Permittee is not obligated to meet the seasonal HFP requirements.  
In the event that a pulse extends across seasonal boundaries, it will be accounted 
in the season in which it ends. 

14) Seasonal HFP requirements are to be met using streamflow events with peak 
flows less than the 1.5-year return interval; however, streamflow events with 
both peak flows that exceed the 1.5-year return interval and satisfy the 
requirements of a Qualifying HFP may be classified as both overbanking flows 
and an HFP. 

15) Special Conditions 6.E.6 - 6.E.14, relating to High Flow Pulses are subject to 
Special Condition 6.D.4, relating to the contents of the initial application for 
approval of the WMP.

16) In addition to the measurement points and requirements specified in Special 
Conditions 6.E.5 and 6.E.7 above, Permittee is prohibited from diverting and 
storing water authorized by this permit upstream of the following gages unless 
streamflow at the following gages meets or exceeds the values as follows: 

17) Permittee, in cooperation with TPWD and the Commission, shall conduct 
Monitoring Studies to assess instream flow protection at the water quality 
protection measurement points identified in 6.E.16.  These Monitoring Studies 
shall collect baseline data on the biology, habitat, water quality, hydrology, 
ecosystem health and other environmental factors of the stream segment between 
the water quality protection point and the immediate downstream measurement 
point. If baseline data is sufficient to determine instream flow protection needs, 
and such criteria are determined to be necessary, the data shall be used to develop 
criteria to replace the values in 6.E.16.  If the results of the Monitoring Studies 

Gage Name Gage # 7Q2 Value 
(cfs)

Brazos River near Palo Pinto 08089000 32.0
Aquilla Creek above Aquilla 08093360 0.1
Brazos River near Aquilla 08093100 26.0
Leon River near Belton 08102500 4.7
Leon River near Gatesville 08100500 4.7
Lampasas River near Belton 08104100 4.8
N Fork San Gabriel River near  
Georgetown

08104700 1.1

San Gabriel River at Laneport 08105700 3.6
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indicate that additional study is needed, Instream Flow Studies shall be 
conducted to determine appropriate instream flow protection criteria for the water 
quality protection points and the results of such Instream Flow Studies shall be 
used to develop criteria to replace the values in 6.E.16.  Depending upon the time 
of completion of the Monitoring Studies or applicable Instream Flow Studies, 
modification of the values in 6.E.16 shall be approved in the initial WMP or 
through the amendment of an approved WMP.  As part of the study and analysis 
required in this provision, Permittee shall perform and complete a Little River 
watershed study (including all points identified in 6.E.16 within the Little River 
watershed) prior to filing its application for approval of the initial WMP.  If 
Permittee does not complete the Little River watershed study prior to filing its 
application for approval of the initial WMP, Permittee shall not divert or 
impound water authorized by this permit from the Little River watershed until 
that study is completed and results considered in an application to amend the 
WMP.

18)  Permittee shall consult with the U.S. Army Corps of Engineers on federal 
projects to determine whether overbanking flows can be safely managed to 
maintain a sound ecological environment.  

19) The requirements of these Special Conditions apply only to diversion and 
storage under the authority of this permit and do not address or limit diversion 
and storage of water authorized by other water rights held by Permittee.

20) These special conditions are subject to adjustment by the Commission if the 
Commission determines, through an expedited public review process, that such 
adjustment is appropriate to achieve compliance with applicable environmental 
flow standards adopted pursuant to Texas Water Code § 11.1471.  Any 
adjustment shall be made in accordance with the provisions of Texas Water 
Code § 11.147(e-1). 

This permit is issued subject to all superior and senior water rights in the Brazos River Basin.

Permittee agrees to be bound by the terms, conditions and provisions contained herein and such 
agreement is a condition precedent to the granting of this permit.

All other matters requested in the application which are not specifically granted by this permit are 
denied. 

This permit is issued subject to the Rules of the Texas Commission on Environmental Quality 
and to the right of continuing supervision of state water resources exercised by the Commission. 

____________________________________ 
For the Commission 

ISSUED: 
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