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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

AN ORDER GRANTING IN PART THE AMENDED APPLICATION BY THE BRAZOS
RIVER AUTHORITY FOR WATER USE PERMIT NO. 5851
AND APPROVING ITS WATER MANAGEMENT PLAN;
' TCEQ DOCKET NO. 2005-1490-WR;
SOAH DOCKET NO. 582-10-4184

On January 20, 2016, the Texas Commission on Environmental Quality
(Commission or TCEQ) considered an amended application by the Brazos River Authority
(BRA or Applicant) for Water Use Permit No. 5851 and its incorporated Water Management
Plan (WMP). A proposal for decision on remand (PFDR) was presented by
William G. Newchurch and Hunter Burkhalter, Administrative Law Judges (ALJs) with the
State Office of Administrative Hearings (SOAH), who conducted hearings concerning the
original application, the amended application, and the WMP on May 9-20, 31, and June 2, 2011,
and February 17-20, 23-26, 2015, in Austin, Texas. After considering the ALJs’ PFDR and
Proposed Order, the Commission issued an Interim Order dated January 29, 2016, by which the
Commission remanded this matter to SOAH, in the form of a limited remand, for the ALJs and
the parties to address implementation of the Commission’s decisions on two issues, based on the

existing evidentiary record.

On June 3, 2016, the ALJs submitted to the Commission their Supplement to the PFDR

and a new Proposed Order, consistent with the Commission’s instructions.



On August 24, 2016, after considering the Supplement to the PFDR and the ALJs’ new

Proposed Order, the Commission adopts the following findings of fact and conclusions of law:

I. FINDINGS OF FACT

Procedural History

1.

On June 25, 2004, the Brazos River Authority (BRA or the Applicant) filed an
application (Application No. 5851) for an appropriative water right.

Application No. 5851 was declared administratively complete by the Executive Director
(ED) of the TCEQ on October 15, 2004, and was filed with the Office of Chief Clerk.

Notice of the application was issued by mail to all water right holders in the Brazos River
Basin on April 22, 2005. Notice was published in 27 newspapers on May 11-13, 2005,

A public meeting on Application No, 5851 was held on May 17, 2005, in Waco, Texas.
On May 4, 2006, the Executive Director of the TCEQ filed a written response to
comments received at that meeting and written comments received after that meeting.

Numerous persons filed requests for a contested case hearing on the application. On
May 5, 2010, the Commission issued an interim order granting hearing requests and
referring this case to SOAH for a contested case hearing.

Notice of a preliminary hearing on the application before SOAH was issued by the
Chief Clerk of the TCEQ on May 13, 2010.

The ALJs held the preliminary hearing on the application on June 7, 2010, in Austin,
Texas. The ALIs issued Order No. 1 on June 8, 2010, memorializing the preliminary
hearing, naming persons or entities admitted as a party to the proceeding, and setting a
hearing schedule. In addition to the statutory parties, the following parties were named:
Matthews Land and Cattle Company; Dow Chemical Company (Dow);
Texas Westmoreland Coal Company; the City of Lubbock; Fort Bend County
Levee Improvement District Nos. 11 and 15; Sienna Plantation Municipal Utility District
(MUD) No. [; the City of Bryan; the City of College Station; the Friends of the Brazos
River; Helen Jane Vaughn; Lawrence Wilson; Mary Lee Lilly; the National Wildlife
Federation (NWF); the Texas Parks and Wildlife Department (TPWD); the Gulf Coast
Water Authority (GCWA); the City of Round Rock; Bradley B. Ware;
Mike and George Bingham, William D. and Mary L. Carroll, Frasier Clark, and
Robert Starks, who collectively aligned themselves as the Comanche County Growers
(CCQG).

In accordance with settlement agreements, Fort Bend County Levee Improvement
District Nos. 11 and 15, Sienna Plantation MUD No. 1, Texas Westmoreland Coal



10.

11.

12.

13.

14,

15.

16.

17.

18. -

Company, and Matthews Land and Cattle Company withdrew their protests and were
formally dismissed as parties.

In accordance with settlement agreements, the City of Lubbock, the City of Bryan, the
City of College Station, GCWA, and the City of Round Rock withdrew their protests, but
remained parties to the proceeding,.

The ALJs held the evidentiary hearing on Application No. 5851 on May 9-20, 31, and
June 2, 2011, in Austin, Texas.

The record was closed on August 19, 2011, after the parties submitted written closing
arguments and responses.

The ALJs issued a Proposal for Decision (PFD) on October 17, 2011; and the
Commission considered Application No. 5851 and the PFD on January 25, 2012,

The Commission, after considering the PFD and Application No. 5851, issued an interim
order dated January 30, 2012, that: (1) remanded Application No. 5851 to SOAH with
instructions to abate the hearing to allow the Applicant to provide additional information
to the Executive Director related to its permit application in the form of a WMP; (2)
required the Applicant to submit its WMP to the Executive Director within 10 months of
the date of the Commission’s January 30, 2012 Interim Order; (3) provided the Executive
Director with 7 months to review the WMP; (4) directed the ALJs to reopen the record
upon completion of the Executive Director’s review and compliance with additional
application public participation requirements; (5) directed the ALJs to hold a hearing on
the new information, including Application No. 5851 as modified by the WMP; and (6)
directed the ALJs to issue a revised PFD and proposed order.,

The Applicant prepared and filed its WMP on November 28, 2012, which was further
revised on June 12, 2013. The Executive Director completed his review on
June 28, 2013,

On July 3, 2013, the Chief Clerk of the TCEQ mailed the combined revised notice of
Application No. 5851, a public meeting, and the preliminary hearing to the persons and
entities on the mailing list for Application No. 5851 and to those persons and entities
required to be mailed notice under 30 Texas Administrative Code § 295.153.

Between July 6 and July 12, 2013, the combined revised notice of Application No. 5851
was published in 35 newspapers of general circulation within the 81 counties that are
within the Brazos River Basin.

The Commission conducted a public meeting regarding Application No. 5851 at the
Midway Independent School District Performing Arts Center in Hewitt, Texas, on
July 25, 2013, to receive public comment.

The ALJs convened a preliminary hearing on August 26, 2013, in Austin, Texas. The
ALJs issued Order No. 18 on August 28, 2013, memorializing the preliminary hearing,
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19.

20.

21.

22.

23.

24,

25.

naming additional persons and entities admitted as parties to the proceeding, and setting
the hearing schedule for the second evidentiary hearing. In addition to the statutory
parties, the following parties were named in this matter: Dow; the City of College
Station; the City of Lubbock; the City of Bryan; Friends of the Brazos River,
Helen Jane Vaughn, Lawrence Wilson, Mary Lee Lilly, Brazos River Alliance,
Ken W. Hackett, and Joe Williams (collectively, FBR); NWF; TPWD; GCWA; Chisholm
Trail Ventures, L.P.; George Bingham; Robert Starks; Frasier Clark;
William D. and Mary Carroll; William and Gladys Gavranovic; Bradley B. Ware; NRG
Texas Power, LLC (NRG); Friends of Lake Limestone and Mark Bissett; the City of
Houston; Possum Kingdom Lake Association (PKLA); City of Round Rock;
Mike Bingham; and the City of Granbury, Hood County, and Lake Granbury Waterfront
Owners’ Association (collectively, the Lake Granbury Coalition or LGC).

On October 21, 2013, the ALJs abated the matter and certified questions to the
Commission regarding the applicability to Application No. 5851 of the environmental
flow rules for the Brazos River Basin that the Commission would later adopt on
February 12,2014,

After considering the certified questions on December 11, 2013, the Commission issued
its December 17, 2013 Interim Order stating that Texas Water Code § 11.147(e-3)
required the environmental flow standards to be applied immediately to Application
No. 5851 and remanding the case to SOAH.

On January 7, 2014, the ALJs issued a revised scheduling order (Order No. 22) that
abated this matter until August 14, 2014, to allow the Applicant to revise its WMP and
update its application to incorporate the environmental flow standards.

The Applicant submitted an updated WMP to the Executive Director on May 13, 2014,
and the Executive Director completed his review of the application and updated WMP on
August 18, 2014,

During the period leading up to the second evidentiary hearing, the following protesting
parties withdrew their protests of Application No. 5851 and were granted the right to
participate in this case only as non-aligned, interested parties: Chisholm Trail Ventures,
L.P; City of Houston; George Bingham; Robert Starks; Frasier Clark;
William D. and Mary L. Carroll; PKLA; and NRG. Additionally, GCWA, Friends of
Lake Limestone, Mark Bissett, and Joe Williams withdrew as parties.

The second evidentiary hearing on Application No. 5851 and its updated WMP was held
on February 17-20 and 23-26, 2015, in Austin, Texas. William and Gladys Gavranovic,
Bradley B. Ware, and Mike Bingham did not attend nor were they represented at the
evidentiary hearing.

The ALJs issued a Proposal for Decision on Remand (PFDR) on July 17, 2015, and the
Commission considered Application No. 5851 with the WMP, and the PFDR on
January 20, 2016.



26.

27,

The Commission issued an Interim Order dated January 29, 2016, that: (1) remanded this
matter to SOAH in the form of a limited remand, to clarify the existing record and allow
the parties and the ALJs to implement the Commission’s decisions on two issues—
reservoir capacities and return flows—in the Special Conditions and WMP portions of
the Proposed Permit recommended by the ALJs; (2) instructed the ALJs not to reopen the
evidentiary record in addressing and making recommendations on these two remanded
issues; (3) requested determinations and recommendations on revised permit and WMP
terms to address the remanded issues; and (4) called for the ALIJIs to recommend the
procedure to ensure WMP incorporation of the Commission’s decisions, and the manner
in which the remanded issues should be incorporated into the ALJs’ Proposed Order and
recommended Permit No. 5851.

Following extensive additional briefing by the parties on the two remanded issues, and
pursuant to the schedule directed by the ALJs (Order Nos. 36 and 37) the ALJs issued a
Supplement to the PFDR and a new Proposed Order on June 3, 2016,

Background

28,

29,

30.

31.

32,

The 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. 2925 (Allens Creek Reservoir, which the Applicant owns in conjunction with the
Texas Water Development Board and the City of Houston).

The 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. [2-5163
(Lake Granger), and Certificate No. 12-5164 (Lake Somerville).

The Applicant 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,

The 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 low by making releases from tributary
reservoirs in which the supply is more abundant.

The TCEQ recently amended the Applicant’s Excess Flows Permit (Certificate No, 12-
5166) to include the diversion points for the proposed Allens Creek Reservoir.



33.

34.

The Applicant abandoned its Certificate No. 12-2939 that was associated with diversions
for steam electric power generation downstream of Lake Belton.

TCEQ amended Permit No. 2925, the Allens Creek Reservoir water right, based on the
statutory change in 2011 that modified the timeframe for construction of this new
reservoir. The Allens Creek Reservoir must now be constructed by 2025.

Application No. 5851

35.

36.

37.

The Applicant initially applied for new Water Use Permit No. 5851 (Permit No. 5851 or
the System Operation Permit), with a priority date of October 15, 2004, to authorize a
new appropriation of state water in the amount of 421,449 acre-feet per year (af/yr or
AFY) in firm water and 670,000 af/yr in interruptible water for multiple uses, including
domestic, municipal, agricultural, industrial, mining, recreation, and other beneficial uses
on a firm basis in the Brazos River Basin.

The Applicant amended the application to include as a part of Permit No. 5851 the WMP
and Technical Report and Appendices (collectively, the WMP), all of which would be
incorporated into proposed Permit No, 5851.

The amended and updated Application No. 5851 seeks:

a. A new appropriation of non-firm state water in the amount of 1,001,449 af/yr of
water at the Gulf of Mexico for multiple uses, including domestic, municipal,
agricultural, industrial, mining, recreation, and other beneficial uses in the Brazos
River Basin. This appropriation request was clarified during the 2015
hearing on the merits to be limited to the amount of water available as
shown in the WMP. This new appropriation of water can only be made
available by the Applicant through the system operation of its water rights. To
the extent water is diverted upstream, the amount of the water available
under the new appropriation downstream is reduced and will itself vary depending
upon the location of its diversion and use;

b. Diversion of the water authorized by this permit from: (1) the existing
diversion points authorized by the Applicant’s existing water rights
(including contractually authorized diversion points); (2) the Brazos River at the
Gulf of Mexico; and (3) at such other diversion points that are identified and
included in the Applicant’s WMP;

c. An exempt interbasin transfer authorization to transfer and use, on a firm and
non-firm 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 non-firm 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 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 the
Applicant’s reservoirs. The appropriation of return flows would be subject to
interruption by direct reuse or termination by indirect reuse within the
discharging entity’s city limits, extraterritorial jurisdiction, or contiguous water
certificate of convenience and necessity boundary;

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;

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: (1) the
appropriated water; (2) waters that are being conveyed via pipelines and
subsequently discharged into the Brazos River or its tributaries or stored in the
Applicant’s reservoirs; (3) surface water imported from areas located outside the
Brazos River Basin for subsequent use; (4) in-basin surface water and
groundwater subject to the Applicant’s control; (5) waters developed from future
Applicant projects; and (6) reuse of surface and groundwater-based return flows
appropriated in this permit; and

A term permit, pursuant to Texas Water Code § 11.1381, for a term of 30 years
from the issued date of the permit, or until the ports are closed on the dam
impounding Allens Creek Reservoir, whichever is earlier, to allow the Applicant
to use the water appropriated under Water Use Permit No. 2925, as amended,
until the construction of the Allens Creek Reservoir, The Applicant requested the
term permit to impound, divert, and use not to exceed 202,000 af/yr of water per
year at the Gulf of Mexico.

38.  The Applicant’s amended application with the WMP:

a.

b.

Includes TCEQ’s adopted environmental flow standards;

Includes an updated BRA accounting plan for BRA reservoirs, stream reaches of
the Brazos River and its tributaries where water will be delivered and/or water
authorized under Permit No. 5851 will be diverted, application of the adopted
environmental flow standards, and other reference and summary information;

Specifies diversion points for the new appropriation as follows: (1) the diversion

points authorized in BRA’s existing water rights (including contractually
authorized diversion points); (2) the Brazos River’s outlet at the Gulf of Mexico;
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39.

and (3) specified diversion points and reaches identified in BRA’s WMP and
associated technical documents, including accounting plans. Diversion rates at
the diversion reaches are set out in BRA’s WMP and associated technical
documents, including accounting plans; and

d. Removes the request in Application No. 5851 for recognition that Permit
No. 5851 would prevail over inconsistent provisions in BRA’s existing water
rights regarding system operation.

During the evidentiary hearing on remand, the Applicant clarified that it was seeking an
appropriation of water as shown by the appropriation runs for the various use scenarios in
the WMP. Thus, the Applicant, with its amended application, seeks to appropriate a
maximum amount of 516,955 affyr of water as a result of system operations. This
appropriation will be subject to and limited by Permit No. 5851 and the WMP. The
amount of this new appropriation of water includes the current return flows requested in
this application.

Texas Water Code §§ 11.124, 11.125, 11.128, and 11.135 Requirements

40,

41.

42,
43,

44,

Permit No. 5851 contains the required provisions outlined in Texas Water Code § 11.135,
with the exception of the time within which to construct water works. The Applicant
does not propose to construct any new water works to exercise Permit No. 5851. The
Applicant, instead, plans to rely on existing facilities and coordinated operations of those
facilities. Because the Applicant plans no new construction, location and description
information, commencement and completion dates for the construction, and the time
required for the application of the water to the proposed use are not necessary.

The application is in writing and sworn, contains the name and address of the Applicant,
and identifies the source of supply.

No one holds a lien on the Applicant’s water rights.

The Applicant has paid the fees required by Texas Water Code § 11.128.

The Applicant in its application, as amended to include the WMP, provided maps that
show existing reservoirs and diversion points and reaches, stream reaches for the bed and

banks authorization, and locations where BRA intends to use the water. The Applicant
also provided data identifying discharges for return flows.

Diversion Amount, Diversion Rates, and Diversion Points

45,

46.

Permit No. 5851 states maximum annual water diversion limits that are equal to the
annual use by the demand level scenario that is effective at the time of the diversion.

The four demand levels are: (1) Current Contracts (Level A); (2) Current Contracts with
Comanche Peak Nuclear Power Plant (CPNPP) Expansion (Level B); (3) Current
Contracts with Allens Creek Reservoir (Level C); and (4) Current Contracts with Allens

8



47.

48.

49.

50.

51.

52.

53.

Creek Reservoir and CPNPP Expansion (Level D). Current contracts include demands
shown to be satisfied by the System Operation Permit in the 2011 Region G and
Region H Water Plans. The demand levels represent four different possible scenarios
that could happen in the future based on the State and Regional Water Plans and other
information available to BRA. For each of the demand levels, the permit identifies the
total maximum amount of water that BRA can use throughout the basin depending on the
applicable demand level, and a total maximum amount of water that BRA can divert in
each reach, depending on the applicable demand level.

BRA’s maximum annual use of water within a reach will be limited in two ways, both
subject to a special condition in the permit allowing BRA to demonstrate that it has
additional sources of supply sufficient to offset conditions of reservoir sedimentation: (1)
BRA will be limited to 86% of the total maximum amount of water available under the
applicable demand scenario identified in the permit; and (2) BRA’s water use within a
reach will be limited to 1,460 af/yr or 86% of the maximum amount of water identified in
Tables G.3.14 through G.3.25 of the WMP, whichever is more, for that reach and the
applicable demand level.

The amount of water BRA is authorized to use is stated in definitive terms.

The WMP prescribes the maximum diversion rate limits by reach for run-of-river
diversions under the System Operation Permit. The sum of all diversions under Permit
No. 5851 within each reach cannot exceed that maximum diversion rate,

Setting the maximum diversion rate by a defined reach is consistent with TCEQ practice.

No additional diversion rates are proposed for diversions from reservoirs because the
authorized diversion rates in BRA’s current reservoir water rights will govern diversions
that are lakeside.

Permit No. 5851, through its WMP, specifies diversion points and diversion reaches
which are: (1) diversion points authorized by BRA’s existing water rights, including
those that have been added contractually on stream channels downstream of BRA
reservoirs; (2) locations where future demands are identified in the 2011 Regional Water
Plans (Regions G and H) as using supplies from the System Operation Permit; and (3) the
Richmond to Gulf of Mexico reach where BRA anticipates additional supplies from the
System Operation Permit would be used.

The WMP evaluates the impacts resulting from the use of the System Operation Permit
appropriation at those actual and proposed diversion points and diversion reaches. There
are 40 defined diversion reaches described in the WMP. Demands within these reaches
were modeled as part of the WMP, and include the following:

a. Demands at diversion points authorized by BRA’s existing water rights, including
current contractually authorized diversion points on stream channels downstream
of BRA reservoirs;



54.

55.

56.

57.

58.

b. Demands in reaches in which the 2011 Regional Water Plans (Region G and
Region H) list the System Operation Permit as a recommended source of supply
to meet demands; and

c. Demands in the reach from Richmond to the Gulf of Mexico.
Identifying a diversion reach is an accepted practice of TCEQ.

Modeling diversions by reach where specific diversion points are anticipated is not
problematic from a modeling perspective and the modeling for the Application shows
how much water can be developed under the System Operation Permit without affecting
senior water rights,

The System Operation Permit authorizes storage of System Operation Permit water.
Therefore, BRA may use 30 Texas Administrative Code § 297.102(b) to add diversion
points in the future and those new diversion points will be specifically identified and
provided to the TCEQ before diversions can occur at the new location.

To the extent that new diversion points are added in the future based on new contracts,
the new diversions of System Operation Permit water must be within the amount
authorized for the reach in which the customer’s diversion is located and the customer’s
diversion rate must not cause BRA to exceed the applicable maximum aggregate
diversion rate in Table 4.6 of the WMP,

Permit No. 5851 and the WMP use actual and planned diversion points to determine
water available for appropriation.

Water Availability, Drought of Record, Impairment of Existing Rights

39.

60.

61.

62.

BRA'’s preferred permit is BRA Exhibit No. 132B, which proposes to reduce the amount
of water BRA is authorized to use to 516,955 af/yr.

For Permit No. 5851, there are three sources of unappropriated water: unappropriated
riverine flows; return flows of treated wastewater of others; and water available for
appropriation from BRA’s existing reservoirs. Another source of water is BRA’s own
return flows.

The Brazos River has a large uncontrolled drainage area downstream from BRA’s
reservoirs. The flows in this uncontrolled drainage area vary greatly. During times of
high flow, there is water in the area that cannot be used by existing water rights and that
is not needed to meet environmental flow requirements, but these flows are not reliable.

Through the use of its storage, BRA can make BRA’s sources of water identified in FOF
60 into a reliable supply by using stream flows not being used by senior water rights
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63.

64.

65.

66.

67.

68.

69.

70.

e

72.

73.

when that water is available, and providing water from storage when there are little or no
stream flows available for use.

In determining water availability, the permitted capacity of a reservoir is used when
considering a new appropriation from the same reservoir.

The Applicant’s WMP examined alternative water availability scenarios because the
amount of water available depends, in part, upon the location of uses of water, as well as
the development of authorized but not yet constructed projects. These scenarios are
referred to as Demand Levels A, B, C, and D.

Demand Level A is a current conditions approach. It models all of BRA’s existing
customers and all demands shown by the 2011 Regional Water Plans (Regions G and H)
to be supplied by the System Operation Permit with the remainder of the water available
for appropriation being taken in the reach below Richmond. As modeled by the
Applicant, Demand Level A shows 381,068 af/yr as the maximum possible use.

Demand Level B anticipates expansion of the CPNPP, a major demand located relatively
high in the basin. The location of this demand results in an overall reduction in water
availability as compared to Demand Level A. As modeled by the Applicant, the
maximum possible use under Demand Level B is 344,625 af/yr.

Demand Level C anticipates construction of the Allens Creek Reservoir without the
CPNPP expansion. As modeled by the Applicant, this results in the largest possible use
of 516,955 affyr.

Demand Level D anticipates both expansion of the CPNPP and construction of the
Allens Creek Reservoir. As modeled by the Applicant, it produces a maximum possible
use of 482,035 affyr.

Permit No. 5851 authorizes the Applicant’s diversion and use of water according to the
Demand Level facts that exist at any given time in the future.

The water availability quantities in the WMP firm appropriation scenarios are those
required to generate a firm water supply and do not include water for interruptible or non-
firm water sales. Any amount of additional water appropriated would be a new
appropriation at a junior priority.

The WMP uses authorized reservoir storage capacity for its appropriation models, but
actual or projected capacity for its operational models,

In calculating the appropriation amounts for the permit for the four Demand Levels, the
WMP failed to properly account for the fact that BRA’s reservoirs have lost capacity due
to sedimentation. '

In order to account for these losses of reservoir capacities due to sedimentation, Permit
No. 5851 should include a special condition to immediately reduce BRA’s maximum
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74.

75.

76.

71.

78.

79.

80.

81.

82.

annual diversion and use amounts under each of the four Demand Levels, and each of the
maximum diversions by river reach, by 14%.

" The special condition in Permit No. 5851 accounting for reservoir capacity losses,

however, should also provide a way for BRA to subsequently be able to demonstrate that
it has sufficient additional sources of supply available to offset those reservoir storage
losses, and thus for BRA to have restored for annual diversion and use up to the full
amount of authorized appropriation under the applicable demand scenario or reach
limitation.

In calculating the appropriation amounts for the Permit for the four Demand Levels, BRA
included 47,332 acre-feet of BRA’s own groundwater-based and surface water-based
return flows.

The annual appropriation amounts authorized in the Permit for the four Demand Levels
should each be reduced by 47,332 acre-feet to account for BRA’s own groundwater-
based and surface water-based return flows that were included in the appropriation
amounts. With the adjustment, the appropriation amounts for the permit are:

Demand Level A — 333,736 af/yr;
Demand Level B - 297,293 af/yr;
Demand Level C - 469,623 af/yr; and
Demand Level D — 434,703 af/yr.

The permit should authorize the Applicant to appropriate a diversion amount depending
on the applicable demand scenario.

The Applicant is not required in modeling the availability of water for Permit No. 5851 to
fully utilize all of its existing storage rights every year before run-of-river water under the
System Operation Permit can be used.

WMP modeling resulted in complete utilization of the Applicant’s existing rights without
the necessity of making releases. Requiring the Applicant to fully utilize its existing
rights before using run-of-river water is not required and would frustrate the purpose and
goal of system operation,

The Applicant’s existing water rights permits do not require that storage under the 1964
System Operation Order be at a junior priority. Instead, they allow storage at the existing
priority but the water so stored is subject to release for downstream needs at TCEQ’s
direction,

The Water Availability Model (WAM) used by TCEQ operates in such a fashion that
water storage capacity emptied at the junior priority is refilled at the junior priority.

The Brazos River Basin has experienced serious drought conditions since mid-2008,
particularly the upper portion of the basin above Possum Kingdom Reservoir.
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83.

84.

85.

86.

87.

88.

89.

90.

91.

The recent drought ended on May 26, 2015,

It is possible that the recent drought reduced the amount of water available for
appropriation below the amounts shown in the WMP. 1t is likely it was a worse drought
than the drought of record for the watershed above Possum Kingdom Reservoir.

It is unknown whether the Brazos River Basin as a whole suffered a worse drought than
the 1950s drought of record.

Determining the ultimate impact of this drought on water availability under Permit
No. 5851 will require a major effort to evaluate the current impact of the drought, and
halting permit processing to undertake this analysis is not justified.

No purpose would be served by either delaying permit processing until complete
evaluation of the recent drought or abating it until new hydrologic models could be
developed to include the recent drought hydrology.

In order to properly account for the recent drought, the following condition should be
included in Permit No. 5851:

In recognition of current drought conditions, BRA shall perform a detailed
evaluation of whether the recently-ended drought: (1) represents a drought
worse than the drought of record of the 1950s in the Brazos River Basin;
and (2) decreases the amount of water available for appropriation under
this permit. BRA shall provide a report to the TCEQ documenting its
findings within nine months after issuance of this permit. If the report
concludes that the recently-ended drought decreases the amount of water
available for appropriation under this permit, then the amount of that
reduction shall be determined and the appropriation amounts specified in

Paragraphs 1.A and 5.D.5 of this permit shall be correspondingly reduced.

Under TCEQ’s water availability rule (30 Texas Administrative Code § 297.42), no
specific degree of reliability is required for water appropriated by Permit No. 5851
because it is one of the recognized exceptions of subsection (d). Instead, the required
availability of unappropriated water for these special type projects is determined on a
case-by-case basis based upon whether the proposed project can be viable for the
intended purposes and the water will be beneficially used without waste.

TCEQ’s consideration of subsequent amendments to the WMP (including certain changes
to the accounting plan) will be treated as an amendment to the permit, and depending on
the type of amendment, may be subject to TCEQ’s notice and contested case hearing
requirements as well as all other requirements applicable to a major water right
amendment.

To protect existing water rights, the WAM uses a “dual simulation” modeling technique
that prevents any existing BRA water right from using more water at its original priority
date than it could have without the System Operation Permit.
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92.

93.

94,

95.

96.

97.

There are multiple protections for existing water rights in the System Operation Permit,
including the accounting plan and the other provisions of the WMP. The environmental
flow conditions in Permit No. 5851 will prohibit diversions at times of low flow, leaving
water that can be used by existing downstream senior water rights that are not subject to
the same environmental flow requirements.

The Applicant’s ability to make water available through system operation, while
protecting senior rights and environmental flows, will be improved by giving the
Applicant 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.

Environmental flow conditions would apply to any impoundment of inflows at a reservoir
under Permit No. 5851 even when BRA is exercising this operational flexibility.

Vested riparian rights will be fully protected by the environmental flow requirements in
the System Operation Permit.

There will be no adverse effect on existing water rights by the System Operation Permit.

The water requested by BRA is available for appropriation.

Beneficial Use

98.

99.

100.

101.

The System Operation Permit would authorize diversion of water for domestic uses,
municipal uses, agricultural and industrial uses, mining, and recreation, which are all
recoghized beneficial uses.

Of the 705,000 affyr of water rights currently owned by BRA, 99% of this available
water is under contract already.

There is demand for additional water supplies in the Brazos River Basin. BRA has
pending requests for additional long-term water supply. The approved 2011 Regional
Water Plans for Regions G and H forecast that substantial additional water supplies will
be needed between now and 2060. The increase in demand for water in both regions is
primarily due to population growth. There are projected shortages for irrigation and
manufacturing uses. Water users in Fort Bend County must convert a large portion of
their current water use from groundwater to surface water.

The adopted 2012 State Water Plan, based on the 2011 Regional Water Plans for
Regions G and H, recommends a total amount of 110,249 af/yr of water to be supplied
from the System Operation Permit to meet projected demands for a combination of
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102.

103.

municipal, industrial steam-electric, manufacturing, and mining uses in the Regions G
and H planning areas.

BRA has been approached by a number of current and prospective customers that have
requested additional long-term water supply from the System Operation Permit. To date,
BRA has received requests from 28 entities for over 300,000 af/yr of water.

There is an immediate need for additional water supplies in a large portion of the Brazos
River Basin and BRA intends to beneficially use the newly appropriated water by
contracting with its existing and future customers who have a need for these additional
supplies.

Environmental Flows

104,

105.

106.

107.

The environmental flow conditions that are applicable to the System Operation Permit are
set out in Tables 4.3A-4.3L of the WMP. These tables describe the minimum flows that
must exist at each identified measurement point during specified hydrologic conditions
within a season before diversions under the System Operation Permit may occur, The
measurement points in the WMP coincide exactly with the applicable measurement
points for the Brazos River Basin in the TCEQ rules. 30 Texas Administrative Code
§ 298.480(a)(6)-(8), (10)~(11), (13)-(19).

Table 4.4 of the WMP describes which measurement point is applicable to each river
reach. The environmental flow conditions applicable to a diversion are determined based
upon the reach in which the diversion is located.

Of the 40 river and lake reaches identified in the WMP, nine use an upstream
measurement point to govern all or part of the diversions in the reach. Four of these
reaches are associated with reservoirs: Possum Kingdom Reservoir, Dennis gage to Lake
Granbury dam, Glen Rose gage to Lake Whitney dam, and Leon River at Gatesville to
Lake Belton dam. For two of the reaches, the applicable measurement point is in the
middle of the reach: Aquilla Creek/Brazos River conftluence to Highbank gage, and
Richmond gage to the Gulf of Mexico. There are three reaches where all diversions in
the reach will look to an upstream measurement point: Palo Pinto gage to Dennis gage;
Cameron gage to Brazos River and Little River confluence; and Easterly gage to the
Brazos River and Navasota River confluence.

Storage at BRA system reservoirs under Permit No. 5851 will be governed by the
measurement point immediately downstream of each respective dam. Except for Possum
Kingdom Reservoir, Lake Whitney, Lake Granbury, and Lake Belton, lakeside diversions
will be governed by the next downstream measurement point. Lakeside diversions under
the System Operation Permit occwrring within Possum Kingdom Reservoir,
Lake Whitney, Lake Granbury, and Lake Belton will be according to the applicable
measurement point that lies upstream of each respective lake. For diversions above
Lake Granbury, Lake Whitney, and Lake Belton, the applicable measurement point is
upstream of each lake.
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108.

109.

110.

111.

112,

113.

114,

115.

To divert System Operation Permit water, whether the reach is upstream or downstream
of the applicable measurement point, the flow passing the measurement point gage must
not be lower than the environmental flow requirement. For diversions upstream of the
applicable measurement point, the daily maximum allowable run-of-river diversion under
the System Operation Permit will be limited such that the daily flow at the measurement

- point gage is not reduced below the applicable environmental flow standard. For

diversions located downstream of a measurement point, the environmental flow
requirement will be calculated by adding the aggregate downstream System Operation
Permit diversion rate to the applicable environmental flow standard at thc applicable
measurement point gage.

For each season and each hydrologic condition at the measurement point, there is a
corresponding environmental flow condition which must be met before diversions under
the System Operation Permit may occur.

Each measurement point is located in a defined geographic area which is used to
determine the hydrologic condition. The WMP identifies three geographic areas, which
coincide with the TCEQ’s rules and are delineated by major existing reservoirs along the
main stem of the Brazos River.

The WMP determines the hydrological condition using the Palmer Hydrological Drought
Index (PHDI), as required by TCEQ.

Because the climate zones used by the National Climatic Data Center (NCDC) to
calculate the PHDI each month are not exactly coincident with the WMP geographic
areas, an area-weighted composite PHDI is calculated by adding together the NCDC’s
PHDI for each climate zone that has first been multiplied by the fraction of the area
intersecting the geographic area,

The composite PHDI is then compared to the values described in Table 4.12 of the WMP
Technical Report to determine whether the hydrologic condition is dry, average, or wet.
30 Texas Administrative Code § 298.470(c).

Because the NCDC does not report the preceding month’s PHDI on the first day of the
succeeding month, the Applicant will operate under an interim hydrologic condition
between the first day of the season and the day the final hydrologic condition is
determined. To determine the interim hydrologic condition, the interim PHDI values
provided by the NCDC will be used.

It is reasonable to use the interim PHDI values to determine an interim hydrologic
condition because it is likely the hydrologic condition will not change once the NCDC’s
PHDI values are finalized. If there is any non-achievement of environmental flow
conditions as a result of using the interim PHDI and hydrologic condition in the first few
weeks of a season, BRA will report the non-achievement in an annual Environmental
Flow Achievement Report to the TCEQ.
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117.

118.

119.

120.

121.

1224

123.

For each measurement point, a certain number of high flow pulses is required per season
depending on the hydrologic condition. 30 Texas Administrative Code § 298.480.

A high flow pulse begins when the flow at the measurement point becomes higher than
the applicable pulse trigger flow and the pulse ends when either the applicable volume
condition or the applicable duration condition is achieved.

Consistent with the TCEQ rules, the WMP prohibits Applicant from diverting or storing
water under the System Operation Permit if such storage or diversion would prevent
meeting a seasonal schedule or individual high flow pulse at the applicable measurement
point, unless the seasonal schedule has already been met,

Storage and diversion under the System Operation Permit are authorized during high flow
pulse events if: (1) the stream flow is not reduced below the pulse trigger flow; or (2) the
number of pulse events exceeds the frequency criteria. Storage and diversion under the
System Operation Permit may also continue during a pulse as long as the storage amount
or diversion amount is lower than the applicable diversion rate trigger level.

The diversion rate trigger levels in the WMP were developed in accordance with TCEQ
rules and are defined as 20% of the pulse trigger flow. 30 Texas Administrative Code
§ 298.485(b).

As part of the development of the WMP, Applicant evaluated how high flow pulses relate
between adjacent selected measurement points. The evaluation illustrated the complex
temporal relationship between pulses occurring at adjacent upstream and downstream
measurement points because of travel time between measurement points, existing
structural and operational influences, and pulse magnitude relative to diversion rates.
Because of these factors, operations and accounting under the WMP will manage storage
and diversion within a reach according to the measurement point applicable to that reach.

The use of one measurement point and the use of upstream measurement points are
permitted by TCEQ’s rules and are justified considering the distance between
measurement points, travel time, channel losses, attenuation, magnitude of pulses relative
to base flow conditions, intervening inflows at large confluences, intervening structures,
and different hydrologic conditions in different geographic areas.

The WMP allows BRA to temporarily store pulse events. If impounded flows under the
System Operation Permit would prevent the achievement of a qualifying pulse event at
the applicable measurement point and should be released, BRA will coordinate with the
United States Army Corps of Engineers (USACE) (if the reservoir’s dam is operated by
the USACE), and releases of the pulses will conform to existing BRA and USACE water
control plans. BRA will coordinate its operational release pattern with downstream flow
patterns to increase the probability that an intended pulse achievement will occur at a
downstream measurement point and to ensure the release conforms to any water control
plan.
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125.

126.

127.

128,

129.

130.

131.

Temporary storage of pulse events is a practical reality. A pulse event coming into a
reservoir will be captured inside the reservoir. Temporary storage of a pulse is necessary
to determine: (1) if storage is occurring under the System Operation Permit; and
(2) whether applicable environmental flow conditions are being met.

While the WMP does not specify a period of time in which a qualifying pulse must be
released (if one is required to be released), the pulse requirements will need to be
satisfied in accordance with the environmental flow conditions if BRA intends to use the
water under the System Operation Permit. BRA’s best chance of meeting the
environmental flow conditions will be to make the release consistent with other
hydrological events that are occurring at the same time.

The environmental flow portion of the WMP Accounting Plan tracks what happens with
respect to the environmental flow requirements, includes calculations that classify high
flow pulses according to flow, duration, and volume, and tracks releases of high flow
pulses that are temporarily stored.

BRA will generate and submit to the TCEQ an Environmental Flow Achievement Report
once per year. The report will summarize storage and diversions under the System
Operation Permit occurring during the previous year with respect to the environmental
flow conditions at each measurement point. If the report indicates that the WMP
environmental flow conditions were not achieved due to storage or diversion under the
System Operation Permit, BRA will include in the report an action plan that describes
how BRA will prevent further non-achievement from occurring during System Operation
Permit storage and diversion,

The environmental flow conditions for Permit No. 5851 include the exact measurement
points, seasons, and hydrologic conditions as those found in the TCEQ rules. The flow
values at each measurement point are the flow values adopted by TCEQ.

The environmental flow conditions for the System Operation Permit are subject to
adjustment by the Commission pursuant to Texas Water Code § 11.147(e-1).

Even though a separate analysis under Texas Water Code §§ 11.150, 11,151, and 11.152
is no longer required with the adoption of the Senate Bill 3 environmental flow standards
for the Brazos River Basin, BRA has nevertheless assessed the effects of Permit No. 5851
on fish and wildlife habitat, water quality, bays and estuaries, and groundwater.

With respect to the assessment of the effects of BRA’s application on fish and wildlife
habitat, the environmental flow conditions in the permit, which are consistent with
TCEQ’s adopted environmental flow standards, will be protective of instream uses. The
System Operation Permit uses already-permitted reservoirs. This limits the effect of
construction of new reservoirs on fish and wildlife habitat. The System Operation Permit
will use run-of-river flows during times when these flows are available instead of using
BRA’s existing water rights. This strategy will allow BRA 1o save water in storage under
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132.

133.

134,

135.

its existing water rights for delivery downstream when river flows are not high enough to
meet environmental flow conditions and allow for diversions under the System Operation
Permit. This strategy will benefit instream uses by providing more times of higher
stream flows closer to the environmental flow conditions than would have otherwise
occurred without the System Operation Permit. BRA has adopted and implemented
reservoir operating guidelines to manage the frequency and magnitude of reservoir level
fluctuations to avoid or minimize impacts on reservoir fisheries, including fish and
wildlife habitat.

With respect to water quality, recent studies on the Brazos, Little, and Navasota Rivers
relating to water quality conditions (temperature and dissolved oxygen) evaluated flow
levels lower than or consistent with the System Operation Permit’s environmental flow
conditions. These studies showed achievement of temperature and dissolved oxygen
goals at those flow conditions that are comparable to the System Operation Permit’s
environmental flow conditions.

BRA has agreed in its amended Memorandum of Understanding with TPWD to limit
operations under the System Operation Permit so that its operations do not reduce flows
to less than the lowest average flow for seven consecutive days in a two-year period
(7Q2) at seven locations, which are in addition to the applicable measurement points, and
BRA will collect routine water quality monitoring data at or near eight locations.

The bay and estuary system for the Brazos River is limited. The Brazos River estuary is
a river-dominated estuary that has no directly associated barrier island embayment. In
recognition of these facts, the Senate Bill 3 environmental flow standards provide
sufficient inflows to support a sound ecological environment at the mouth of the
Brazos River. Because the Brazos River has no natural bay and limited connection to
associated existing bays and the Brazos River estuary is dominated by river flows, the
System Operation Permit is not anticipated to have an adverse impact on any bay or
estuary.

The System Operation Permit will not affect groundwater resources or impair existing
uses of groundwater, groundwater quality, or spring flow in the Brazos River Basin.

Public Welfare, Public Interest, Instream Uses

136.

137.

138.

The approved 2011 Regional Water Plans for Regions G and H forecast that substantial
additional water supplies will be needed between now and 2060.

The 2011 -Region G Regional Water Plan anticipates that Permit No. 5851 will supply
86,429 affyr of water by 2060 to meet municipal and steam-electric generation demands.

Region H projects that, between 2010 and 2060, the water supply needs region-wide will
grow from 2,376,414 af/yr to 3,524,666 af/yr. The 2011 Region H Regional Water Plan
anticipates that Permit No. 5851 will supply a total of 25,347 af/yr to meet municipal,
manufacturing, mining, and other demands in the region between 2010 and 2060.
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144.

145.

146.

147.

148.

149.

The System Operation Permit water supply strategy has been adopted as a recommended
water supply strategy in the 2012 State Water Plan, which recommends that 110,249 af/yr
of water be supplied for various uses from the System Operation Permit,

BRA has continued to receive requests for long-term water supply and to date has
received requests from 28 entities for over 300,000 af/yr of water,

The water made available from Permit No, 5851 will address anticipated water shortages
that are identified in the current adopted State and Regional Water Plans. Without the
System Operation Permit, the Brazos River Basin will be faced with water supply
shortages.

As compared to alternative water supply strategies, such as new reservoir construction,
identified in the 2011 Region G and Region H water plans, the unit cost of the System
Operation Permit water is substantially less.

Permit No. 5851 water is readily available and does not require significant land
acquisitions, permitting, and construction.

The low cost of the water coupled with its availability in the near-term will help the
Applicant stabilize its water rates.

The environmental impacts of the System Operation Permit are far less than the
environmental impacts that might be associated with an alternative new water supply
project, such as the construction of a new reservoir.

BRA is committed to providing water out of the System Operation Permit to the Texas
Water Trust and executed an amendment to its Memorandum of Understanding with
TPWD reaffirming this commitment. BRA has also committed to limiting operations
under the System Operation Permit so that such operations do not reduce flows to less
than 7Q2 flow values at seven identified locations within the Brazos River Basin, and
will be conducting additional environmental studies at eight locations in the Brazos River
Basin for the benefit of the basin and bay area stakeholder committee.

BRA has agreed to maintain environmental flows that were required by BRA’s Federal
Energy Regulatory Commission (FERC) license for its now-decommissioned
hydroelectric facilities at Possum Kingdom Reservoir. Those conditions are incorporated
into Permit No. 5851 as Special Condition 5.C.5.

With the environmental flow conditions included in the System Operation Permit, the
permit will maintain adequate flow for a wide variety of recreational uses below Possum

Kingdom Reservoir in the John Graves Scenic Riverway.

BRA, along with TPWD, has developed operating guidelines to manage the frequency
and magnitude of reservoir level fluctuations to avoid and minimize impacts on reservoir
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151.

152.

153.

154.

155.

156.

fisheries and has incorporated those guidelines into the WMP. These guidelines will
provide direction to TPWD fisheries managers on how BRA can be anticipated to
manage the reservoirs, and allow TPWD to minimize or mitigate impacts to fisheries, or
adjust its management and stocking strategies.

BRA has developed general guidelines for daily reservoir operations. Release decisions
are made to provide for beneficial use of water downstream while at the same time
considering local water supply needs around the reservoirs, environmental needs, and
recreational uses.

Operations under the System Operation Permit as set out in the WMP will not cause
chloride or total dissolved solid concentrations in the Brazos River Basin to exceed
TCEQ’s water quality standards.

The System Operation Permit complies with and implements the TCEQ’s adopted
environmental flow standards.

The System Operation Permit will allow BRA to provide water for a wide variety of
beneficial uses including municipal, industrial, and agricultural uses.

BRA has adopted and implemented water conservation and drought contingency plans
and these plans are consistent with the requirements of Chapter 288, Title 30 of the Texas
Administrative Code.

The System Operation Permit is a water conservation strategy that reduces the waste of
water and improves the efficient use of water through coordinating reservoir operations
with unappropriated stream flows, increases BRA’s recycling and reuse of water for the
benefit of its customers, and makes additional water available for future and alternative
uses.

The System Operation Permit will not be detrimental to the public welfare, and in fact
provides significant public welfare benefits.

Consistency with Water Plans

157.

The System Operation Permit is a recommended water management strategy in the
approved 2011 Regional Water Plans for the Region G and Region H planning regions
and is a recommended strategy in the most recently adopted state water plan, 2012 Water

Jor Texas, and is therefore consistent with those plans.

Conservation and Drought Planning

158.

BRA has adopted water conservation and drought contingency plans. TCEQ has
approved these plans and determined they are consistent with the requirements in
Chapter 288, Title 30 of the Texas Administrative Code.
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160.

161.

162.

163.

BRA requires compliance with its adopted water conservation plan and drought
contingency plan. BRA’s water supply contracts require customers to implement a water
conservation plan and meter water usage. The customers must operate and maintain
facilities in a manner that will prevent unnecessary waste of water.

The System Operation Permit itself reduces the waste of water, improves the efficiency in
water use by coordinating reservoir operations with unappropriated stream flows,
increases the recycling and reuse of water, makes more water available from the facilities
that are already in place, and requires the implementation of water conservation plans to
help reduce or maintain the consumption of water, prevent or reduce waste of water,
maintain or improve the efficient use of water, and prevent the poliution of water.

BRA will use reasonable diligence to avoid waste and achieve water conservation.

BRA presented evidence that supports the proposed use of the water with consideration
of the water conservation goals in its plan and demonstrates that BRA. evaluated water
conservation as an alternative, but found it was insufficient to produce the amount of
water needed or required significant financial resources to develop. The System
Operation Permit itself is a form of water conservation.

The System Operation Permit also includes an additional provision requiring BRA to
submit updated water conservation and drought contingency plans in connection with
future applications for reconsideration or amendment of its WMP.

Return Flows

164.

165.

Return flows, once returned to a state watercourse, are unappropriated flows available for
appropriation.

The System Operation Permit should authorize: (1) the appropriation of current return
flows discharged by others (Texas Water Code §§ 11.046(c) and 11.121) once they are
discharged into a watercourse; and (2) a bed and banks authorization in the case of return
flows originating from BRA’s own water supplies or discharged from BRA wastewater
treatment plants (Texas Water Code § 11.042(b) and (c)). Because BRA’s application
seeks to authorize the indirect reuse of BRA’s own return flows as a new appropriative
right (under Texas Water Code 11.121), and because the ALJs determined that BRA has
demonstrated the amounts are available for appropriation, BRA’s indirect reuse of its
own return flows can be authorized in the SysOps Permit as a bed and banks conveyance
and as a new appropriative right—with the full quantity (47,322 acre-feet) being subject
to the SysOps Permit’s priority date. This is consistent with state law, prior Commission
practice, and the Commission’s directives in the Interim Order; therefore, it is reasonable,

165A. BRA established through the evidentiary record that BRA’s own return flows, of which

diversion and use would be authorized under Permit No. 5851, total 47,332 acre-feet, and
that the return flows of others, that BRA seeks to appropriate under Permit No. 5851,
total 50,076 acre-feet.
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167.

168.

169.

170.

170A.

Through the WMP, BRA will account for the total discharges of return flows and adjust
its water availability computation if total discharges decrease by 5% or more. BRA
should also be required to revise the WMP, subject to approval by the Executive Director,
to account for return flows authorized under Texas Water Code § 11.042(b) and (c) in
accordance with WMP Technical Appendix H-2, and to account for return flows
authorized under Texas Water Code §§ 11.046(c) and 11.121 in accordance with WMP
Technical Appendix H-1.

Permit No. 5851 has a special condition that states that BRA’s storage, diversion, and use
of the portion of the appropriation based on others’ surface water-based return flows is
interrupted by direct reuse and is terminated by indirect reuse upon issuance of a bed and
banks authorization to the discharging entity.

Another special condition in the permit expressly makes BRA’s storage, diversion, and
use of others’ groundwater-based return flows interrupted by direct reuse by the
discharger, and terminated upon issuance of a bed and banks authorization to the
discharger.

As a result of an agreement with the Cities of Bryan and College Station, a provision
addressing groundwater-based return flows, without any service area limitation, is
included in Permit No. 5851, which will allow for future indirect reuse by dischargers of
such water.

Accounting for individual discharges and diversions of return flows is not necessary for
the protection of senior water rights.

Permit No. 5851 should have a “Whereas” recital paragraph that identifies: 1) the TPDES
Permit Nos. for the discharging facilities whose discharges make up the 47,322 acre-feet
of BRA’s own return flows; and 2) the TPDES Permit Nos. for the discharging facilities
whose discharges make up the 50,076 acre-feet of the return flows of others.

Bed and Banks Authorization

1714

172.

Permit No. 5851 authorizes the use of the bed and banks of the Brazos River and its
tributaries subject to identification of specific losses and various special conditions.
BRA, through its WMP accounting procedures, will estimate daily deliveries of water
that considers losses and travel time,

The water to be transferred in the bed and banks of the Brazos River and its tributaries
originates from the Colorado and Brazos basins and will have water quality consistent
with the natural water quality of the Brazos River. There should not be any effect on
water quality in the Brazos River Basin as a result of the bed and banks authorization,
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173.

Included among the waters that BRA will be authorized by Permit No. 5851 to transport
via the bed and banks is 47,322 acre-feet of BRA’s own return flows, pursuant to
Texas Water Code § 11.042(b) and (c).

Interbasin Transfer

174.

175.

BRA requests authorization for exempt interbasin transfers of water to any county or
municipality that is partially in the Brazos River Basin for use in that part of the county
or municipality within the Guadalupe, Lavaca, Trinity, Red, Colorado, or San Jacinto
river basins, and for use in San Jacinto-Brazos Coastal Basin and the Brazos-Colorado
Coastal Basin.

BRA has demonstrated that its Application No, 5851, as amended to include the WMP,
complies with all requirements for exempt interbasin transfer authorization.

Allens Creek Reservoir and Term Permit Authorization

176.

177.

178.

179.

180.

181.

Allens Creek Reservoir (Water Use Permit No. 2925) is a yet-to-be-constructed off-
channel reservoir that may be filled with diversions from the Brazos River. The
Allens Creek Reservoir permit limits annual diversions from the Brazos River to 202,000
affyr. Diversions from the Brazos River to Allens Creek Reservoir in excess of 202,000
af/yr are authorized by BRA’s Certificate No. 12-5166.

For the period before the construction of Allens Creek Reservoir, BRA is seeking a term
permit to use up to 202,000 af/yr of water for a period of 30 years or until the ports are
closed on the dam impounding Allens Creek Reservoir, whichever is earlier. The Allens
Creek Reservoir permit is not yet perfected and the use of the water under the term permit
will not jeopardize the financial commitments to develop the reservoir and will not
prevent BRA or the City of Houston from beneficially using the Allens Creek Reservoir
during the term permit authorization.

Until construction of the Allens Creek Reservoir is completed, it is reasonable and
consistent with Commission practice to authorize the use of the water appropriated under
the Allens Creek Reservoir permit on a term basis.

BRA’s Application No. 5851 requests that all of its system reservoirs, including the
Allens Creek Reservoir, be allowed to store additional water at the System Operation
Permit priority date if storage capacity and unappropriated water are available.

BRA has entered into an agreement with the City of Houston that allows BRA to use
Houston’s share of the storage capacity in the Allens Creek Reservoir for System
Operation Permit water.,

BRA obtained an amendment to its Excess Flows Permit (Certificate No. 12-5166) to

include the diversion points for the proposed Allens Creek Reservoir. The amendment to
the Excess Flows Permit allows BRA to divert water from the Brazos River into the
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reservoir thereby increasing the supply of water that could be made available from the
Allens Creek Reservoir,

182. The inclusion of Allens Creek Reservoir in the System Operation Permit after the
reservoir is constructed and the recognition of existing authority to divert from the
Brazos River to Allens Creek Reservoir in excess of 202,000 af/yr are reasonable.

Texas Coastal Management Program

183. BRA’s operation under Permit No. 5851, as approved by this order, should not have
significant adverse impacts on coastal natural resources and is consistent with the goals
and policies of the Texas Coastal Management Program,

Permit Conditions/Revisions

184. Water Use Permit No. 5851 should be issued in the form attached with the following
changes:

a.

The bullet point on page three of the Permit which begins “An appropriation of
return flows,” should be revised to read as follows:

An appropriation of 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. The
appropriation of return flows would be subject to interruption or termination by

dlrect reuse or te;m-ma&eﬂ—by mdlrect reuse—w&éhm—t:he—d-rseba&g-mg—eﬂﬁﬁhs—e}ty

m&d—ﬂeeessir%beanéaf-y;

The “TYPE” of authorization at the top of the first page should be amended as
follows:

TYPE §§ 11.121, 11.042, 11.046, 11,085, & 11.1381

An unnumbered, bulleted paragraph on page 3 should be amended as follows:

A term permit, pursuant to Texas Water Code § 11.1381, for a term of thirty (30)
years from the issued date of this permit, or until the ports are closed on the dam
impounding Allens Creek Reservoir, whichever is earlier, to allow the Applicant
to use the water appropriated under Water Use Permit No. 2925, as amended,
until construction of the Allens Creek Reservoir. The Applicant requested a term
authorization to impound, divert, and use not to exceed 202;656-202,000 acre-feet
of water per year at the Gulf of Mexico; and

The existing Paragraph 1.A should be deleted and replaced with the following:
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Permittee is authorized to divert and use, for domestic, municipal, agricultural,

industrial, mining and recreation use, water in the applicable amount shown

below, as further described, defined, and limited by the Watet Management Plan
(WMP), within ifs service area, subject to special conditions:

M

@)

3)

“4)

Not to exceed 333,736 acre-feet per year at all times prior to: (1) an
expansion of the Comanche Peak Nuclear Power Plant (CPNPP) in a
manner that results in the plant needing at least 90,000 acre-feet per year
of additional water; and (2) the point when the ports are closed on the dam
impounding Allens Creek Reservoir. Of the total amount, 50,076 acte-
feet constitutes the return flows of others pursuant to Texas Water Code
§§ 11.046(c) and 11.121. This 50,076 acre-feet is subject to Special
Conditions in Permit Paragraph 5.A.

Not to exceed 297.293 acre-feet per year at all times when: (1) CPNPP has
been expanded in a manner that results in the plant needing at least 90,000
acre-feet per year of additional water; but (2) the ports on the dam
impounding Allens Creek Reservoir have not yet been closed. Of the total
amount, 50,076 acre-feet constitutes the return flows of others pursuant to
Texas Water Code §§ 11.046(c) and 11.121. This 50,076 acre-feet is
subject to Special Conditions in Permit Paragraph 5.A.

Not to exceed 469.623 acre-feet per year at all times when: (1) CPNPP has
not vet been expanded in a manner that results in the plant needing at least
90.000 acre-feet per vear of additional water; but (2) the ports have been
closed on the dam impounding Allens Creek Reservoir. Of the total
amount, 50,076 acre-feet constitutes the return flows of others pursuant to
Texas Water Code §§ 11.046(c) and 11.121. This 50,076 acre-feet is
subject to Special Conditions in Permit Paragraph 5.A.

Not to exceed 434,703 acre-feet per year at all times after; (1) CPNPP has
been expanded in a manner that results in the plant needing at least 90,000
acre-feet per year of additional water; and (2) the ports on the dam
impounding Allens Creek Reservoir have been closed. Of the total
amount, 50,076 acre-feet constitutes the return flows of others pursuant to
Texas Water Code §§ 11.046(c) and 11.121, This 50,076 acre-feet is
subject to Special Conditions in Permit Paragraph 5.A.

Paragraph 1.B should be revised as follows:

1)

Permittee is authorized, pursuant to Texas Water Code § 11.042(a), to use
the bed and banks of the Brazos River below Possum Kingdom Lake, the
Brazos River tributaries and Permittee’s authorized reservoirs for the
conveyance, storage, and subsequent diversion of the water authorized as a
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2)

new appropriation herein, subject to identification of specific losses and to
special conditions.

Permittee is authorized, pursuant to Texas Water Code § 11.042(b) and
{(c), to use the bed and banks of the Brazos River below Possum Kingdom
Lake. the Brazos River tributaries and Permittee’s authorized reservoirs
for the conveyance, storage, and subsequent diversion of 47,322 acre-feet
of Permittee’s own return flows and as a new appropriation herein, subject

to identification of specific losses and to special conditions.

Paragraph 1.E should be amended as follows:

Pursuant to Texas Water Code § 11,1381, for a term of thirty (30) years from the
issued date of this permit, or until the ports are closed on the dam impounding
Allens Creek Reservoir, whichever is earlier, Permittee may use the water
appropriated under Water Use Permit No. 2925, as amended. As part of the
amount appropriated in Paragraph 1.A., during the term of this authorization
Permittee may divert and use not to exceed 202;650-202,000 acre-feet of water
per year, subject to Special Conditions 5.C.1-57.

The existing section 5.A should be revised as follows:

(M

@)

Permittee’s authorization to divert and use return flows under this permit
is limited to return flows that are authorized for discharge by Texas
Pollutant Discharge Elimination System (TPDES) Permits in effect as of
the issuance date of this permit, and as authorized by future modifications
of this permit or the WMP.

to_approval by the Executive Director, Permittee shall revise the WMP
Accounting Plan to account for return flows authorized undet Texas Water
Code § 11.042(b) and (¢) in accordance with the Brazos River Authority
Accounting Plan, Executive Director’s Approach to Return Flows and to
account for return flows authorized under Texas Water Code §8§ 11.046(c)
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€)

G

)

and 11.121 in accordance with the Brazos River Authority Accounting
Plan BRA Approach to Return Flows.

Permittee’s storage, diversion and use of that portion of the appropriation
based on return flows is dependent upon potentially interruptible return
flows. Permittee may not subsequently assert that this water right was
granted based on the permanent use or availability of such return flows.
Permittee’s storage, diversion and use of that portion of the appropriation
based on surface water based return flows wilt-be is interrupted by direct

reuse or—will-be—terminated by -indirect reuse—within the discharging
eﬂ&ty—s—eerpemtﬂt%e*&a&rﬂ%a&lﬂtlﬂsdiamen%tgHW

%he«ret&m%ews and is termmated by md1rect reuse ugon the issuance of a
bed and banks authorization pursuant to Texas Water Code § 11.042(c) by

the Commission to the discharging entity.

Permitlee’s storage, diversion and use of groundwater based return flows
is subject-to-interruption interrupted by direct reuse or-indireetreuse and is
terminated by indirect reuse upon issuance of a bed and banks
authorization pursuant to Texas Water Code § 11.042(b) by the
Commission to the discharging entity.

Permittee shall, at a minimum, use the return flow (effluent discharges)
volumes reported monthly to the Commission by wastewater dischargers
that have permitted discharges of greater than or equal to one (1) million
gallons per day, and by other wastewater dischargers as provided by the
accounting plan, to verify the available return flows for the accounting
plan.

Paragraph 5.C.3 should be amended as follows:

Permittee may use any source of water available to Permitiee 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. Permittee’s use of water previously stored
in Permittee’s reservoirs or available for appropriation by Permittee’s senior water
rights shall be documented in the accounting/delivery plan. Use of this option
shall not cause Permittee to be out of compliance with the accounting/delivery
plan, or Special Condition 5.C.2, or prevent the achievement of environmental
flow requirements that would have otherwise been achieved.

A new Special Condition 5.C.6 should be added to read as follows:

28



k.

Permittee shall not divert or impound water pursuant to the authorizations in the
permit if such diversions or impoundments would cause the flow at USGS Gage
081166550 (Brazos River near Rosharon) to fall below the lesser of 630 cfs, or
Dow Chemical Company’s projected daily pumping rate. This provision is not
effective if: (a) Dow Chemical Company has not provided its projected daily
pumping rate to Permittee: or (b) a watermaster having jurisdiction over the lower

Brazos River has been appointed and continues to function.

A new Special Condition 5.C.7 should be added to read as follows:

In recognition of current drought conditions, BRA shall perform a detailed
evaluation of whether the recently-ended drought: (1) represents a drought worse
than the drought of record of the 1950s in the Brazos River Basin; and
(2) decreases the amount of water available for appropriation undet this permit.
BRA shall provide a report to the TCEQ documenting its findings within nine
months after issuance of this permit. If the report concludes that the recently-
ended drought decreases the amount of water available for appropriation under
this permit, then the amount of that reduction shall be determined and the
appropriation amounts specified in Paragraph 1.A. and 5.D.5 of this permit shall
be correspondingly reduced,

The existing Paragraph 5.D.5 should be deleted and replaced with the following:

(@)  Permittee’s diversion and use under this permit and WMP shall be

immediately reduced by 14% of the amounts authorized in Paragraph 1.A.
USE due to sedimentation in Permittee’s reservoirs, as follows:

(1)  notto exceed 287,013 acre-feet per year at all times prior to: (1) an
expansion of the Comanche Peak Nuclear Power Plant (CPNPP) in
a manner that results in the plant needing at least 90,000 acre-feet
per_vear of additional water; and (2) the point when the ports are
closed on the dam impounding Allens Creek Reservoir;

(2)  Not to exceed 255,672 acre-feet per year at all times when: (1)
CPNPP has been expanded in a manner that results in the plant
needing at least 90,000 acre-feet per year of additional water: but
{2) the ports on the dam impounding Allens Creek Reservoir have

not vet been closed:

(3) Not to exceed 403,876 acre-feet per year at all times when: (1)
CPNPP has not vet been expanded in a manner that results in the
plant needing at least 90,000 acre-feet per year of additional water;

but (2) the ports have been closed on the dam impounding Allens

Creek Reservoir: and

29



185.

Q) Not to exceed 373,845 acre-feet per vear at all times after: (1)
CPNPP has been expanded in a manner that results in the plant
needing at least 90,000 acre-feet per vear of additional water; and
(2) the ports on the dam impounding Allens Creek Reservoir have
been closed.

(b)  If Permittee, as a subsequent major amendment of the WMP, is able to
demonstrate the availability of sufficient additional sources of supply to
offset these reductions in storage capacity. the amount of water authorized
for diversion and use may increase up to the appropriated amount in Use

Paragraph 1.A,

BRA should be directed to revise its WMP, which was admitted as BRA Exhibit 113 and
includes the WMP Technical Report, all appendices, and other attachments, and is
approved and incorporated as a part of the permit, with the following changes:

a.

A new paragraph should be added at the bottom of page 9 of the WMP to read as
follows:

Subject to Special Condition 5.D.5.b. the maximum annual use for each reach is
limited to 86% of the largest maximum annual diversion under the “SysOp” for
that reach in Tables G.3.14 through G.3.25 of Appendix G-3 of the WMP
Technical Report for the firm appropriation demand scenario that is applicable
during the year in which water is diverted. or 1.460 acre-feet, whichever is
greater.

A paragraph on page 41 of the WMP should be amended as follows:

The maximum allowable System Operation Permit diversion amount within a
reach applies to the aggregate of all diversions in the reach. An allowable System
Operation Permit diversion, whether upstream or downsiream of the reach’s
applicable measurement point, will not reduce flow below the environmental flow
standard at a point immediately below BRA’s point of diversion and additionally
will not exceed provisions set forth in Section IV.D.4.b below.

The last paragraph on page 5-7 and continuing on page 5-8 of the WMP Technical
Report should be amended as follows:

{Initial portion of paragraph unchanged] The BRA approach version of the
Accounting Plan includes reported monthly return flows for dischargers that have
a permitted discharge greater than or equal to 1 million gallons per day (MGD).
Within one month after this data is available from TCEQ for the prior calendar
year, the total annual amount of return flows These-monthly—amounis—will be
compared to the assumed amount used during the time period of this initial WMP.
If actual return flows are substantiatly-less-than-the-amounts-used-in the-modeling

the-assumptions—used-in—the-model-will-be-adjusted—and—the-medel re-run—to
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186.

examine-the-impaets-en—yield-less than the amount used in modeling by 5% or
greater, BRA will revise the models and submit results to TCEQ.

All other changes proposed by the parties to Permit No. 5851 and the WMP are
unreasonable or unnecessary.

Transcript Costs

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

BRA paid the full cost of the transcript for the first hearing and does not now seek to
have that cost allocated among the parties,

Reporting and transcription of the remanded second hearing on the merits was warranted
because the hearing lasted eight days. The total cost of the transcript for the second
hearing was $11,052.50, which has been paid by BRA subject to allocation among the
parties by the Commission.

Several parties did not participate in the second hearing: the Cities of Lubbock, Round
Rock, Bryan, and College Station, Mike Bingham, William and Gladys Gavranovic, and
Bradley B. Ware. The following parties had no or limited participation at the second
hearing because of their status as non-aligned, interested parties: Chisholm Trail
Ventures, L.P., City of Houston, George Bingham, Robert Starks, Frasier Clark,
William D. and Mary L. Carroll, PKLA, and NRG. TPWD’s participation was limited to
certain issues.

Neither the Executive Director of the TCEQ nor the Office of Public Interest Counsel
may be assessed transcription costs because they cannot appeal a TCEQ order.

BRA, Dow, NWF, LGC, and FBR fully and actively participated in the second hearing.
These parties benefit equally with BRA from the availability of a hearing transcript, both
in terms of preparation of written argument and exceptions, and possible appeal.

BRA, Dow, NWF, LGC, and FBR each had multiple attorneys participating in the
hearing, and each had one or more retained expert witnesses.

BRA, Dow, LGC, and FBR, which retained multiple attorneys and expert witnesses to
participate in the hearing, have sufficient resources to pay a share of the costs of the
transcript,

NWEF is a non-profit entity.

The second hearing was only necessary because BRA’s Application as considered during
the first hearing was deficient, and the Commission gave BRA an opportunity to

extensively amend it and have it reconsidered in the second hearing.

BRA should pay the entire cost of the second-hearing transcript, $11,052.50, and no
portion of that cost should be allocated to any other party.
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10.

II. CONCLUSIONS OF LAW

The Commission has jurisdiction over permits to use state water and to issue Permit
No. 5851 under Texas Water Code §§ 5.013, 11.042, 11.046, 11.121, 11.134, and
11.1381.

SOAH has jurisdiction over all matters relating to the conduct of a hearing in this
proceeding, including the preparation of a PFD and findings of fact and conclusions of
law, under Texas Government Code Ch. 2001 and 2003.

BRA published notice and the Commission mailed notice to navigation districts and
water rights holders in the Brazos River Basin as required by Texas Water Code § 11.132
and 30 Texas Administrative Code Ch. 295.

BRA has complied with Texas Water Code § 11.124(a)(5)-(7), concerning facilities, and
Texas Water Code § 11.125, concerning maps, to the extent they are applicable when no
new facilities are proposed.

Notice of the application, the opportunity for a hearing, and the hearing was provided as
required by Texas Water Code §§ 11.128 and 11.132, and Texas Government Code
§§ 2001.051 and 2001.052.

The Commission has jurisdiction to consider the application without amendments for
settlements and notice was not required to address the settlements that are not part of the
current application.

BRA’s choice to proceed with a new permit application rather than a permit amendment
application does not conflict with the Commission’s traditional interpretation of the laws
it administers, deny any affected party a right to notice or hearing, or avoid the
application of environmental flow requirements to BRA’s existing water rights.

The Commission’s jurisdiction and broad authority over the appropriation of state water
allows it to grant Permit No. 5851 and require the submittal and approval of a WMP to be
included as part of Permit No. 5851.

Application No. 5851 is administratively complete, includes all of the required
information, was accompanied by all required fees, and was properly noticed, and
therefore complies with Texas Water Code § 11.134(b)(1), and 30 Texas Administrative
Code Ch. 295.

Application No. 5851 sufficiently identifies the total amount of water to be used in
definitive terms in accordance with 30 Texas Administrative Code § 295.5.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

Application No. 5851 sufficiently identifies the maximum diversion rate in accordance
with 30 Texas Administrative Code § 295.6.

Application No. 5851 sufficiently identifies diversion points and reaches and complies
with 30 Texas Administrative Code § 295.7.

New diversion points may be added in the future in accordance with 30 Texas
Administrative Code § 297.102(b).

Application No. 5851 complies with the applicable procedural rules in Chapter 295 of
Title 30 of the Texas Administrative Code.

Water is available for appropriation by Permit No. 5851 in the amounts indicated in this
order, in accordance with the applicable Demand Level in effect at the time of diversions.
Tex. Water Code § 11.134(b)(2).

Return flows, once discharged into a state watercourse, are subject to appropriation by
others, Tex. Water Code §§ 11.046(c), 11.121. However, these appropriative rights in
the return flows of others can be later reduced or terminated once the discharger directly
reuses or obtains an indirect reuse bed and banks authorization under Texas Water Code
§ 11.042(b) or (c).

Thete is no conflict between Texas Water Code § 11.042 and § 11.046(c).
Section 11.042(c) does not operate to reserve return flows for the discharger or water
right holder. Therefore, current return flows discharged by third parties, subject to the
limitations in Permit No. 5851, are appropriated to BRA, but are subject to curtailment by
direct or indirect reuse by the discharger.

BRA has demonstrated that it sought authorization to use the bed and banks of the Brazos
River and its tributaries to convey and divert its surface water-based and groundwater-
based return flows pursuant to Texas Water Code § 11.042(b) and (¢) and met all
requirements under these provisions and applicable TCEQ rules for such bed and banks
authorization.

The appropriation by BRA of groundwater-based and surface water-based return flows
discharged by other persons or entities is a new appropriation subject to the
environmental flow requirements for the Brazos River Basin in 30 Texas Administrative
Code Chapter 298. The authorization for BRA’s own return flows is also subject to these
SB 3 environmental flow requirements under BRA’s WMP.

BRA has demonstrated that the proposed appropriation is intended for a beneficial use.
Tex. Water Code § 11.134(b)(3)(A).

Permit No. 5851 will not impair existing water rights or vested riparian water rights,
Tex. Water Code § 11.134(b)(3)(B); 30 Tex. Admin. Code § 297.45,
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22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Permit No. 5851 will not be detrimental to the public welfare. Tex. Water Code
§ 11.134(b)(3)(C).

Texas Water Code § 11.134(b)(3)(D) requires the TCEQ to consider applicable
environmental flow standards under Texas Water Code § 11.1471. This provision is
further clarified by Texas Water Code § 11.147(e-3). The environmental flow standards
adopted by TCEQ in Chapter 298, Title 30 of the Texas Administrative Code are the
standards that must be applied to any new water rights application.

A water right permit that complies with the environmental flow standards of Chapter 298,
Title 30 of the Texas Administrative Code will maintain water quality and instream uses,
including recreation and habitat for fish and aquatic wildlife, and provide necessary
beneficial flows to bays and estuaries while considering all public interests and fully
satisfying the requirements of Texas Water Code §§ 11.0235(b) and (c); 11.046(b);
11.134(b)(3)(D); 11.147(b), (d), (e), and (e-3); 11.150; and 11.152; and 30 Texas
Administrative Code § 297.54(a).

Environmental flow restrictions may only be applied to a new appropriation of water or
to the increase in the amount of water to be stored, taken, or diverted that is authorized by
an amendment to an existing permit. Tex. Water Code § 11.147(e-1). Therefore, the
environmental flow requirements in the System Operation Permit may not be applied to
BRA’s existing walter rights.

The environmental flow conditions in Permit No. 5851 implement and are consistent with
the environmental flow standards adopted for the Brazos River Basin. 30 Tex. Admin.
Code Ch. 298, Subchapters A and G.

Permit No. 5851, as approved by this order, will maintain water quality and instream
uses, including recreation and habitat for fish and aquatic wildlife, and provide necessary
beneficial flows to bays and estuaries while considering all public interests and fully
satisfying the requirements of Texas Water Code §§ 11.0235(b) and (c); 11.046(b);
11.134(b)(3)(D); 11.147(b), (d), (e), and (e-3); 11.150; 11,151; and 11.152; and 30 Texas
Administrative Code §§ 297.54(a), 307.4(g)(1) and (2), and 307.10(1), and Chapter 298.

The environmental flow limits in Permit No. 5851, as approved by this order, are subject
to adjustment by the Commission.

All of the regional planning areas within the Brazos River Basin have an approved
regional water plan. Tex. Water Code § 11.134(c).

Application No. 5851 and Permit No. 5851 are consistent with the adopted State Water
Plan, and applicable regional water plans. Tex. Water Code § 11.134(b)(3)(E).

BRA will use reasonable diligence to avoid waste and achieve water conservation.
Tex. Water Code § 11.134(b)(4).
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32.

33.

34,

35.

36.

37.

38.

BRA has an approved water conservation plan and drought contingency plan, and
conservation measures and alternatives were evaluated in considering Application
No. 5851. Tex. Water Code § 11.1271(a), (c); 30 Tex. Admin. Code §§ 288.4, 288.5,
288.7, 288.20, 288.22, 297.50.

Application No. 5851’s requests for a bed and banks authorization and an exempt
interbasin transfer authorization comply with the TCEQ rules. Tex. Water Code
§§ 11.042 and 11.085(v).

The term permit to use water appropriated under Water Use Permit No. 2925 (Allens
Creek Reservoir) prior to reservoir construction complies with Texas Water Code
§ 11,1381.

The Commission has reviewed this action for consistency with the goals and policies of
the Texas Coastal Management Program (CMP) in accordance with the regulations of the
Coastal Coordination Council and has determined that the action is consistent with the
applicable CMP goals and policies. 30 Tex. Admin, Code Ch. 281,

BRA should be assessed the entire cost of the transcript of the First and Second Hearings
in this case. 30 Tex. Admin. Code § 80.23.

BRA has demonstrated that Application No. 5851 satisfies each applicable statutory and
regulatory requirement for appropriation of water,

The evidence admitted in this case shows that Application No. 5851 should be granted in
part and Permit No. 5851 should be issued, as that permit is proposed by BRA Exhibit
No. 132B and that permit and its WMP are amended as provided in this order. The
changes BRA is ordered to make to conform the WMP to the Commission’s order are
clerical and do not affect the finality of the order.

III. EXPLANATION OF CHANGES

The Commission determined to adopt the ALJs’ Proposed Order included with the
Supplement to the Proposal for Decision on Remand with some specific changes,

The Commission determined to adopt the changes to Finding of Fact Nos. 60, 62, 67, 68,
88, Conclusion of Law Nos. 1 and 19, and Ordering Provision 1.j.; as proposed by the
ALJs’ reply letter in response to the ED’s Exceptions; however, the Commission
corrected the number in Finding of Fact No 67 to include a comma instead of a period,
with that number being 516,955. The ED’s proposed revision to Finding of Fact No. 60
was: “For Permit No. 5851, there are three sources of unappropriated water:
unappropriated riverine flows; return flows of treated wastewater of others, and water
available for appropriation from BRA’s existing reservoirs. Another source of water is
BRA'’s own return flows.” The ED’s proposed revision to Finding of Fact No. 62 was:
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“Through the use of its storage, BRA can make BRA’s sources of water identified in FOF
60 into a reliable supply by using stream flows not being used by senior water rights
when that water is available and providing water from storage when there are little or no
stream flows available for use.” The ED’s proposed revision to Finding of Fact No. 67

s: “Demand Level C anticipates construction of the Allens Creek Reservoir without
the CPNPP expansion. As modeled by the Applicant it produces a maximum possible use
of-unapprepriated-water-of 516,955 af/yr.” The ED’s proposed revision to Finding of
Fact No. 68 was: “Demand Level D anticipates both expansion of the CPNPP and
construction of the Allens Creek Reservoir. As modeled by the Applicant it produces a
maximum possible use ef-unappropriated-water-of 482,035 af/yr.” The ED’s proposed
revision to Finding of Fact No. 88 was: “In order to properly account for the recent
drought, the following condition should be included in Permit No. 5851: ‘In recognition
of current drought conditions, BRA shall perform a detailed evaluation of whether the
recently ended drought: (1) represents a drought worse than the drought of record of the
1950s in the Brazos River Basin: and (2) decreases the amount of water available for
appropriation under this permit. BRA shall provide a report to the TCEQ documenting its
findings within nine months after issuance of this permit. If the report concludes that the
recently ended drought decreases the amount of water available for appropriation under
this permit then the amount of that reduction shall be determined and the appropriation
amounts specified in Paragraphs 1.A and 5.D.5 of this permit shall be correspondingly
reduced.”” The ED’s proposed revision to Conclusion of Law No. 1 was: “The
Commission has jurisdiction over permits to use state water and to issue Permit No. 5851
under Texas Water Code §§ 5.013, 11.042, 11.046, 11.121, 11.134, and 11.1381.” The
ED’s proposed revision to Conclusion of Law No. 19 was: “The appropriation by BRA
of groundwater-based and surface water-based return flows discharged by other persons
or entities is a new appropriation subject to the environmental flow requirement for the
Brazos River Basin in 30 Texas Administrative Code Chapter 298. The authorization for
BRA'’s own return flows is also subject to these SB 3 environmental flow requirements
under BRA’s WMP.” The ED’s proposed revision in Ordering Provision 1.j. was that
Special Condition 5.C.7 be revised as follows: the phrase “the amount of that reduction
shall be determined and” should be inserted before the ending phrase: “the appropriation
amounts specified in Paragraph [.A. of this permit shall be correspondingly reduced.”
The Commission determined to not adopt the proposed change to Finding of Fact No.

170; as proposed by the ALJs’ reply letter in response to the ED’s Exceptions.

The Commission determined to adopt the changes to Finding of Fact Nos. 27 and 32; as
proposed by the ALJs’ reply letter in response to BRA’s Exceptions. BRA’s proposed
revision to Finding of Fact No. 27 was: “Following extensive additional briefing by the
parties on the two remanded issues, and pursuant to the schedule directed by the ALJs
(Order Nos. 36 and 37) the ALJs issued a Supplement to the PFDR and a new Proposed
Order on June 3, 2016.” BRA’s proposed revision to Finding of Fact No. 32 was: “The
TCEQ recently amended the Applicant's Excess Flows Permit (Certificate No. 12-5166)
to include the diversion points for the proposed Allens Creek Reservoir.” The
Commission also determined to adopt the ALJs’ proposed new Finding of Fact No. 165
language, as proposed by the ALJs’ reply letter in response to BRA’s Exceptions;
however, the Commission designated the number of the finding as No. 165A and
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determined not to renumber the remaining findings. The new Finding of Fact is: “165A.
BRA established through the evidentiary record that BRA’s own return flows, of which
diversion and use would be authorized under Permit No. 5851, total 47.332 acre-feet, and
that the return flows of others, that BRA seeks to appropriate under Permit No. 5851,
total 50,076 acre-feet.”

The Commission determined to adopt the changes to Finding of Fact No. 172; as
proposed in the ED’s Reply to Exceptions but not addressed by the ALJs’ reply letter.
The ED’s proposed revision to Finding of Fact No. 172 was: “The water to be transferred
in the bed and banks of the Brazos River and its tributaries originates from the Colorado
and Brazos in-the basing and will have water quality consistent with the natural water
quality of the Brazos River. There should not be any effect on water quality in the Brazos
River Basin as a result of the bed and banks authorization.”

The Commission determined to modify Finding of Fact No. 75 to remove the word
“improperly” and to modify Finding of Fact No. 76 to remove the word “incorrectly” and
replace the word “correction” with “adjustment.”

The Commission determined to add the following sentence to the ALIJs* proposed
Finding of Fact No. 165 as the second sentence in the finding: “Because BRA’s
application seeks to authorize the indirect reuse of BRA’s own return flows as a new
appropriative right (under Texas Water Code 11.121), and because the ALJs determined
that BRA has demonstrated the amounts are available for appropriation, BRA’s indirect
reuse of its own return flows can be authorized in the SysOps Permit as a bed and banks
conveyance and as a new appropriative right—with the full quantity (47.322 acre-feet)
being subject to the SysOps Permit’s priority date.” The Commission also determined to
include the following additional phrase in the proposed permit language in Paragraph
1.B.(2) in the SysOps Permit as identified in Finding of Fact No. 184.e.(2) and Ordering
Provision No. l.e.(2): (2) Permittee is authorized, pursuant to Texas Water Code §
11.042(b) and (c), to use the bed and banks of the Brazos River below Possum Kingdom
Lake, the Brazos River tributaries and Permittee’s authorized reservoirs for the
conveyance, storage, and subsequent diversion of 47,322 acre-feet of Permittee’s own
return flows and as a new appropriation herein, subject to identification of specific losses
and to special conditions.” The Commission discussed that, at the PFDR stage, it agreed
with the ALJs that a precursor for a bed and banks authorization under TWC § 11.042(c)
for surface water based effluent return flows is also to have some form of underlying
appropriative right to use the surface water before it becomes effluent, The Commission
discussed that the Commission was not in a position at the time of the PFDR to identify
what type or types of associated appropriative rights that would be needed to accompany
BRA’s bed and banks authorization without knowing additional information. The
Commission discussed that BRA’s unique manner of requesting a systems operations
permit and seeking a new appropriation for its own return flows allows the Commission
to authorize the indirect reuse quantities, diversion places, and uses for the bed and banks
request under TWC § 11.042 in the SysOps Permit as a new appropriation.
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7. The Commission determined that it would be appropriate to include the identification of
the wastewater discharge permits that make up BRA’s own return flows and the return:
flows of others in the recitals section of Water Use Permit No. 5851. The City of Tyler’s
Exceptions requested more specific identifications for the sources of the return flows.
The Commission determined to add a new Finding of Fact No. 170A that states the
following: “Permit No. 5851 should have a “Whereas” recital paragraph that identifies:
1) the TPDES Permit Nos. for the discharging facilities whose discharges make up the
47,322 acre-feet of BRA’s own return flows: and 2) the TPDES Permit Nos. for the
discharging facilities whose discharges make up the 50,076 acre-feet of the return flows
of others.” The Commission directed the ED to draft the recital paragraph with the
discharging facilities’ information.

NOW, THEREFORE, BE IT ORDERED BY THE TEXAS COMMISSION ON
ENVIRONMENTAL QUALITY THAT:

1. Application No. 5851 is granted in part and Water Use Permit No. 5851 is issued to the
Brazos River Authority in the form attached with the following changes:

a. The “TYPE” of authorization at the top of the first page is amended as follows:
Type §§ 11.121, 11.042, 11.046, 11.085, & 11.1381.
b. An unnumbered, bulleted paragraph on page 3 is amended as follows:

A term permit, pursuant to Texas Water Code § 11.1381, for a term of thirty (30)
years from the issued date of this permit, or until the ports are closed on the dam
impounding Allens Creek Reservoir, whichever is eatlier, to allow Applicant to
use the water appropriated under Water Use Permit No. 2925, as amended, until
construction of the Allens Creek Reservoir. Applicant requested a term
authorization to impound, divert, and use not to exceed 202;650-202.000 acre-feet
of water per year at the Gulf of Mexico; and

c. The bullet point on page three of Permit which begins “An appropriation of return
flows,” is revised as follows:

An appropriation of 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. The
appropriation of return flows would be subject to interruption or termination by

du‘ect reuse or %efmmaﬂen—by 1nd1rcct rcusc—w&thm—-ﬂwdwehwgmg—enh@y—w&

’ ’

d. The existing Paragraph 1.A is deleted and replaced with the following:
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Permittee is authorized to divert and use, for domestic, municipal. agricultural,
industrial, mining and recreation use, water in the applicable amount shown

below, as further described, defined, and limited by the Water Management Plan

(WMP). within its service area, subject to special conditions:

(1

@

€)

)

Not to exceed 333,736 acre-feet per year at all times prior to: (1) an

expansion of the Comanche Peak Nuclear Power Plant (CPNPP) in a

manner that results in the plant needing at least 90,000 acre-feet per year
of additional water; and (2) the point when the ports are closed on the dam

impounding Allens Creek Reservoir. Of the total amount, 50,076 acre-
feet constitutes the return flows of others pursuant to Texas Water Code
§§ 11.046(c) and 11.121, This 50,076 acre-feet is subject to Special
Conditions in Permit Paragraph 5.A.

Not to exceed 297,293 acre-feet per year at all times when: (1) CPNPP has
been expanded in a manner that results in the plant needing at least 90.000
acre-feet per vear of additional water; but (2) the ports on the dam
impounding Allens Creek Reservoit have not yvet been closed. Of the total
amount, 50,076 acre-feet constitutes the return flows of others pursuant to
Texas Water Code 8§ 11.046(c) and 11.121. This 50,076 acre-feet is
subject to Special Conditions in Permit Paragraph 5.A.

Not to exceed 469,623 acre-feet per vear at all times when: (1) CPNPP has
not vet been expanded in a manner that results in the plant needing at least
90,000 acre-feet per year of additional water; but (2) the ports have been
closed on the dam impounding Allens Creek Reservoir. Of the total
amount, 50,076 acre-feet constitutes the return flows of others pursuant to
Texas Water Code §§ 11.046(c) and 11.121. This 50.076 acre-feet is
subject to Special Conditions in Permit Paragraph 5.A.

Not to exceed 434,703 acre-feet per vear at all times after: (1) CPNPP has
been expanded in a manner that results in the plant needing at least 90.000
acre-feet per vear of additional water; and (2) the ports on the dam
impounding Allens Creek Reservoir have been closed. Of the total
amount, 50,076 acre-feet constitutes the return flows of others pursuant to
Texas Water Code §§ 11.046(c) and 11.121. This 50.076 acre-feet is
subject to Special Conditions in Permit Paragraph 5.A.

Paragraph 1.B is revised as follows:

4y

Permittee is authorized, pursuant to Texas Water Code § 11.042(a), to use
the bed and banks of the Brazos River below Possum Kingdom Lake, the
Brazos River tributaries and Permittee’s authorized reservoirs for the
conveyance, storage, and subsequent diversion of the water authorized as a
new appropriation herein, subject to identification of specific losses and to
special conditions.

39



)

Permittee is authorized, pursuant to Texas Water Code § 11.042(b) and
(c), to use the bed and banks of the Brazos River below Possum Kingdom

Lake, the Brazos River tributaries and Permittee’s authorized reservoirs
for the conveyance, storage, and subsequent diversion of 47,322 acre-feet
of Permittee’s own return flows and as a new appropriation herein, subject
to identification of specific losses and to special conditions.

Paragraph 1.E is amended as follows:

Pursuant to Texas Water Code § 11.1381, for a term of thirty (30) years from the
issued date .of this permit, or until the ports are closed on the dam impounding
Allens Creek Reservoir, whichever is earlier, Permittee may use the water
appropriated under Water Use Permit No. 2925, as amended. As part of the
amount appropriated in Paragraph 1.A., during the term of this authorization
Permittee may divert and use not to exceed 202,650-202.000 acre-feet of water
per year, subject to Special Conditions 5.C.1-57.

The existing section 5.A is revised as follows:

(D

@

Permittee’s authorization to divert and use return flows under this permit
is limited to return flows that are authorized for discharge by Texas
Pollutant Discharge Elimination System (TPDES) Permits in effect as of
the issuance date of this permit, and as authorized by future modifications
of this permit or the WMP.

ad&ttenakwateHupply—atmbumble—te—Eh&pfesaiee—eHe&uﬂ—ﬂm—m
hmﬂeé—t&—tha—ame&nt—ﬁhewa—te—be—avaﬂ&ble—b&seé—upeﬁ—amem

to anmoval bv the Executlve Director, Permlttee shall revise the WMP

Accounting Plan to account for return flows authorized under Texas Water
Code § 11.042(b) and (c) in accordance with the Brazos River Authority
Accounting Plan, Executive Director’s Approach to Return Flows and to
account for return flows authorized under Texas Water Code §§ 11.046(c)
and 11.121 in accordance with the Brazos River Authority Accounting
Plan BRA Approach to Return Flows.
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(3) Permittee’s storage, diversion and use of that portion of the appropriation
based on return flows is dependent upon potentially interruptible return
flows. Permittee may not subsequently assert that this water right was
granted based on the permanent use or availability of such return flows.
Permittee’s storage, diversion and use of that portion of the appropriation
based on surface water based return ﬂows w&l-be is mterrupted by duect

ﬂ&e—te&ma—ﬂews nd is termmated by mdlrect reuse upon the issuance of
bed and banks authorization pursuant to Texas Water Code § 11.042(c) by

the Commission to the discharging entity.

(4)  Permittee’s storage, diversion and use of groundwater based return flows
is subject-to-interraption interrupted by direct reuse er-indirectreuse and is
terminated by indirect reuse upon issuance of a bed and banks
authorization pursuant to Texas Water Code § 11.042(b) by the
Commission to the discharging entity.

(5)  Permittee shall, at a minimum, use the return flow (effluent discharges)
volumes reported monthly to the Commission by wastewater dischargers
that have permitted discharges of greater than or equal to one (1) million
gallons per day, and by other wastewater dischargers as provided by the
accounting plan, to verify the available return flows for the accounting
plan.

Paragraph 5.C.3 is amended as follows:

Permittee may 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. Permittee’s use of water previously stored
in Permittee’s reservoirs or available for appropriation by Permittee’s senior water
rights shall be documented in the accounting/delivery plan. Use of this option
shall not cause Permittee to be out of compliance with the accounting/delivery
plan, or Special Condition 5.C.2, or prevent the achievement of environmental
flow requirements that would have otherwise been achieved.

A new Special Condition 5.C.6 is added to read as follows:

Permittee shall not divert or impound water pursuant to the authorizations in the
permit if such diversions or impoundments would cause the flow at USGS Gage

081166550 (Brazos River near Rosharon) to fall below the lesser of 630 cfs, or
Dow Chemical Company’s projected daily pumping rate. This provision is not
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effective if: (a) Dow Chemical Company has not provided its proiected daily
pumping rate to Permittee: or (b) a watermaster having jurisdiction over the lower
Brazos River has been appointed and continues to function.

A new Special Condition 5.C.7 is added to read as follows:

In recognition of current drought conditions, BRA shall perform a detailed
evaluation of whether the recently-ended drought: (1) represents a drought worse
than the drought of record of the 1950s in the Brazos River Basin: and
(2) decreases the amount of water available for appropriation under this permit,
BRA shall provide a report to the TCEQ documenting its findings within nine
months after issuance of this permit. If the report concludes that the recently-
ended drought decreases the amount of water available for appropriation under
this permit, then the amount of that reduction shall be determined and the
appropriation amounts specified in Paragraph 1.A. and 5.D.5. of this permit shall
be correspondingly reduced.

The existing Paragraph 5.D.5 is deleted and replaced with the following:

(a)  Permittee’s diversion and use under this permit and WMP shall be
immediately reduced by 14% of the amounts authorized in Paragraph 1.A.
USE due to sedimentation in Permittee’s reservoirs. as follows:

(1) not to exceed 287,013 acre-feet per year at all times prior to: (1) an
expansion of the Comanche Peak Nuclear Power Plant (CPNPP) in
a manner that results in the plant needing at least 90,000 acre-feet
per_year of additional water; and (2) the point when the ports are
closed on the dam impounding Allens Creek Reservoir;

2) Not to exceed 255,672 acre-feet per year at all times when: (1)
CPNPP has been expanded in a manner that results in the plant
needing at least 90,000 acre-feet per year of additional water; but
(2) the ports on the dam impounding Allens Creek Reservoir have
not yet been closed:

(3)  Not to exceed 403,876 acre-feet per year at all times when: (1)
CPNPP has not vet been expanded in a manner that results in the
plant needing at least 90,000 acre-feet per vear of additional water;
but (2) the ports have been closed on the dam impounding Allens
Creek Reservoir: and

“) Not to exceed 373.845 acre-feet per year at all times after: (1)
CPNPP has been expanded in a manner that results in the plant
needing at least 90,000 acre-feet per year of additional water; and
(2) the ports on the dam impounding Allens Creek Reservoir have
been closed.
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(b)  If Permittee, as a subsequent major amendment of the WMP, is able to
demonstrate the availability of sufficient additional sources of supply to
offset these reductions in storage capacity, the amount of water authorized
for diversion and use may increase up to the appropriated amount in Use

Paragraph [.A,

Brazos River Authority’s WMP, which was admitted as BRA Exhibit 113 and includes
the WMP Technical Report, all appendices, and other attachments, is approved and
incorporated as a part of the permit, with the following changes:

a.

A new paragraph is added at the bottom of page 9 of the WMP to read as follows:
Subject to Special Condition 5.D.5.b, the maximum annual use for each reach is

limited to 86% of the largest maximum annual diversion under the “SysOp” for
that reach in Tables G.3.14 through G.3.25 of Appendix G-3 of the WMP

Technical Report for the firm appropriation demand scenario that is applicable
during the vyear in which water is diverted, or 1,460 acre-feet, whichever is

greater.

A paragraph on page 41 of the WMP is amended as follows:

The maximum allowable System Operation Permit diversion amount within a
reach applies to the aggregate of all diversions in the reach. An allowable System
Operation Permit diversion, whether upstream or downstream of the reach’s
applicable measurement point, will not reduce flow below the environmental flow
standard at a point immediately below BRA’s point of diversion and additionally
will not exceed provisions set forth in Section IV.D.4.b below.

The last paragraph on page 5-7 and continuing on page 5-8 of the WMP Technical
Report is amended as follows:

[Initial portion of paragraph unchanged] The BRA approach version of the
Accounting Plan includes reported monthly return flows for dischargers that have
a permitted discharge greater than or equal to | million gallons per day (MGD).
Within one month after this data is available from TCEQ for the prior calendar
year, the total annual amount of return flows These-monthly-—amounts-will be
compared to the assumed amount used duung the time perlod of thls 1n1t1a1 WMP
If actual return flows are substantia 5 d-in
%he—aswmp&eﬂs—useéaﬂ—ﬂw—meéeH&H—b&edjﬁ%ed—&ﬁd—éhe—meéeHe—mﬁ—m
examine-the-impacts—on-yield-less than the amount used in modeling by 5% or
greater, BRA will revise the models and submit results to TCEQ.

The Executive Director shall make changes in Permit No. 5851 and the WMP to conform
to this order.
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The Brazos River Authority shall make changes to the WMP to conform with this order
and submit them to the Executive Director for approval as to form.

Brazos River Authority shall pay the full cost of the transcript for the hearing,
The effective date of this Order is the date the Order is final.

All other motions, requests for entry of specific Findings of Fact or Conclusions of Law,
and any other requests for general or specific relief not expressly granted herein, are
hereby denied for want of merit.

If any provision, sentence, clause, or phrase of this Order is for any reason held to be
invalid, the invalidity of any portion shall not affect the validity of the remaining portions
of the Order.

The Chief Clerk of the Texas Commission on Environmental Quality shall forward a
copy of this Order to the parties.

ISSUED:%Z/&" /6 20/4

TEXAS COMMISSION ON
ENVIRONMENTAL QUALITY

P

Bryan W. Shaw, Ph.D., P.E., Chairman
Forthie Commission
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WATER USE
PERMIT

PERMIT NO. 5851

Permittee:

Filed:

Purposes:

Watercourses:

Watersheds:

Brazos River Authority
October 15, 2004

Domestic, Municipal,
Agricultural, Industrial,
Mining, and Recreation

Multiple Tributaries of
the Brazos River and
the Brazos River

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, Lavaca
River Basin,
Guadalupe River Basin

TYPE §§ 11.121, 11.042, 11.046,
11.085, & 11.1381

Address:

Granted:

Counties:

P.O. Box 7555
Waco, Texas 76714-7555

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



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. 2925, as amended, (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), and Certificate No. 12-5164 (Lake Somerville); and

WHEREAS, Applicant also owns the water rights authorized by Certificate Nos.
12-5166, as amended, and 12-5167, which authorize various uses of water within
Applicant’s other certificates and permits; and

WHEREAS, Applicant is authorized, pursuant to the 1964 System Operation
Order (System Order), as amended, to manage and operate its tributary reservoirs
as elements of a system, coordinating releases and diversions from the tributary
reservolrs with releases and diversions from 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’s service area includes all or part of 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, and Brazoria; and

WHEREAS, Applicant initially applied for 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 the new appropriation of water included the
current and future return flows requested in Applicant’s application. Applicant also
requested an appropriation of an interruptible supply of 670,000 acre-feet of water per
year utilizing 90,000 acre-feet of water per year of the firm supply plus other
unappropriated flows. The entire annual 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 Applicant through the system operation of its water rights; and



WHEREAS, Applicant amended its initial application with the filing of its
Water Management Plan and applied for this Water Use Permit to authorize:

A new appropriation of non-firm state water in the amount of
1,001,449 acre-feet of water per year for multiple uses, including
domestic, municipal, agricultural, industrial, mining, and other
beneficial uses in the Brazos River Basin. This new appropriation of
water can only be made avallable by Applicant through the system
operation of its water rights, with the maximum amount of the water
being available at the mouth of the Brazos River. To the extent water
is diverted upstream, the amount of the water available under the
new appropriation downstream is reduced and will itself vary depending
upon the location of its diversion and use;

Diversion of the water authorized by this permit from: (i) the
existing diversion points authorized by Applicant’s existing water
rights; (ii) the Brazos River at the Gulf of Mexico; and (iii) at such
other diversion points that are identified and included in Applicant’s
Water Management Plan (WMP);

An exempt interbasin transfer authorization to transfer and use, on a
firm and non-firm basls, 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 non-firm 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 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. The appropriation of return
flows would be subject to interruption or termination by direct reuse
or indirect reuse;

Operational flexibility to (i) use any source of water available to
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 Applicant’s reservoirs on a priority basis; and
(ii) release, pump and transport water from any of Applicant’s
reservoirs for subsequent storage, diversion and use throughout
Applicant’s service area. (Applicant’s “service area” includes all
counties listed above);

Use of the bed and banks of the Brazos River, its tributaries and
Applicant’s reservoirs for the conveyance, storage, and subsequent
diversion of (1) the approprlated water; (ii) waters that are being
conveyed via pipelines and subsequently discharged into the Brazos



River, its tributaries or stored in 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
Applicant's control; (v) waters developed from future Applicant
projects; and (vi) reuse of surface and groundwater based return flows
appropriated in this permit; '

o A term permit, pursuant to Texas Water Code § 11.1381, for a term
of thirty (30) years from the issued date of this permit, or until the
ports are closed on the dam impounding Allens Creek Reservoir,
whichever [s earlier, to allow Applicant to use the water appropriated
under Water Use Permit No. 2925, as amended, until the construction
of the Allens Creek Reservoir. Applicant requested a term authorization
to impound, divert, and use not to exceed 202,000 acre-feet of water
per year at the Gulf of Mexico; and

WHEREAS, the Texas Commission on Environmental Quality (Commission)
finds that jurisdiction over the application is established; and

WHEREAS, the Commission adopted environmental flow standards for the
Brazos River Basin on February 12, 2014, which are required to be followed in any
water right permit for new appropriation issued following that adoption; and

WHEREAS, based on the Executive Director’s recommendations, the
Commission finds 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
Order and existing permits, based on the Executive Director's recommendations, the
Commission concludes that this permit is subject to all provisions included in the
Commission’s July 23, 1964 System Order, as amended, authorizing system
operation of certain reservoirs in the Brazos River Basin, and to all terms and
conditions of Applicant’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. 2925, as amended, except to
the extent specifically provided otherwise by conditions in this permit regarding the
total amount of water appropriated and avallable for storage, use and diversion
and purpose of use, and as may be modified in the future by Commission approval
of amendments to Applicant’s WMP or these water rights; and

WHEREAS, the application supporting this permit 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 finds that 47,322 acre-feet of Applicant’s own
return flows consists of discharges from facilities authorized under the following Texas
Pollutant Discharge Elimination Permits as those permits existed on the date this
permit was granted: WQ0002789000, WQ0002461000, WQ0010178002,
WQ0002889000, WQ0014211001, WQ0014212001, WQ0004288000,
WQ0010630001, WQ0004167000, WQ0010219002, WQ0010110002,
WQ0010078001, WQ0010405001, WQ0014445001, WQ0014544001,
WQ0010492002, WQ0010045005, WQ0010176004, WQ0010176002,
WQ0010045004, WQ0010225001, WQ0010351001, WQ0010205002,
WQ0010045003, wQ0010155001, WQ0010351003, wQ0010351002,
WwQ0011318001, wQ0011090001, WQ0011091001, WQ0010797001,
WQ0010489002, WQ001.0489003, WQ0010489005, WQ0010264001,
WQ0010264002, WQ0010299001, WQ0010897001, WQ0011324001,
WQQ0010731001, and WQ0010388001; and

WHEREAS, the Commission finds that 50,076 acre-feet of the return flows of
others consists of discharges from facilities authorized under the following Texas
Poilutant Discharge Elimination Permits as those permits existed on the date this
permit was granted: WQ0010040001, wQ0010487001, WQ0011557003,
WQ0010585004, wQ0010585001, WQ0010177001, WQ0011408002,
WQ0010423001, WQ0010290001, WQ0010188001, WQ0010113002,
WQ0010043001, WQ0010307001, WQ0010544001, WQ0003466000,
WQO0010637001, WQ0010944001, WQ0013358001, wQ0014477001,
WQ0010004001, wQ0012308001, WQ0012644001, wQ0010880001,
WQ0010046002, WQ0010095001, WQ0010470002, WQ0011263001,
WQ0010016001, WQ0010658001, WQ0010456001, wQ0010813001,
WQ0010717001, WQ0010300001, WQ0010222001, WQ0010182001,
WQ0010231001, WQ0010968003, WQ0010371001, WQ0002585000,
WQ0013743001, WQ0012458002, WQ0003821000, WQ0004784000,
WQ0010385002, WQ0010276001, WQ0010607003, WQ0011275002,
WQ0010001001, WQ0002443000, WQ0013051002, wQ0010948001,
WQ0010765001, WQ0013314001, WQ0010607002, WQ0010258003,
WQ0010258004, wQ0011317001, WQ0011655001, wQ0012833002,
WQ0010986001, WQ0011475003, WQ0011971001, WQ0013355001,
WQ0013628001, wQ0011475001, WQ0013873001, wWQ0011046001,
WQ0014118001, wQ0010047001, WQ0010312001, and WQ0010882001; and

WHEREAS, the Commission finds facilitles that discharge Applicant’s own return
flows may also discharge return flows of others and portions of the return flows from
those facilities were included in the 50,076 acre-feet of return flows of others. Those
facilities are authorized under the following Texas Pollutant Discharge Elimination
Permits as those permits existed on the date this permit was granted:
WQ0010178002, WQ0014211001, WQ0014212001, WQ0010219002,
WwQ0010110002, wQ0010045005, WQ0010176004, WQ0010176002,
WQ0010045004, WQ0010225001, WQ0010045003, WQ0011090001,
WQ0011091001, wQ0010489002, WQ0010489003, WQ0010489005,
WQ0010897001, and WQ0011324001; and



WHEREAS, this permit, if granted, is subject to the requirements and
orders of the Brazos Watermaster; 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 (Permittee), subject to the following terms and conditions:

1. USE

A, APPROPRIATION

Permittee is authorized to divert and use, for domestic, municipal, agricultural,
industrial, mining and recreation use, water in the applicable amount shown
below, as further described, defined, and limited by the Water Management
Plan (WMP), within its service area, subject to special conditions:

(1)

(2)

(3)

(4)

Not to exceed 333,736 acre-feet per year at all times prior to: (1)
an expansion of the Comanche Peak Nuclear Power Plant (CPNPP)
in @ manner that results in the plant needing at least 90,000 acre-
feet per year of additional water; and (2) the point when the ports
are closed on the dam impounding Allens Creek Reservoir. Of the
total amount, 50,076 acre-feet constitutes the return flows of
others pursuant to Texas Water Code §§ 11.046(c) and 11.121.
This 50,076 acre-feet is subject to Special Conditions in Permit
Paragraph 5.A.

Not to exceed 297,293 acre-feet per year at all times when: (1)
CPNPP has been expanded in a manner that results in the plant
needing at least 90,000 acre-feet per year of additional water; but
(2) the ports on the dam impounding Allens Creek Reservoir have
not yet been closed. Of the total amount, 50,076 acre-feet
constitutes the return flows of others pursuant to Texas Water
Code §§ 11.046(c) and 11.121, This 50,076 acre-feet is subject
to Special Conditions in Permit Paragraph 5.A.

Not to exceed 469,623 acre-feet per year at all times when: (1)
CPNPP has not yet been expanded in a manner that results in the
plant needing at least 90,000 acre-feet per year of additional
water; but (2) the ports have been closed on the dam impounding
Allens Creek Reservoir. Of the total amount, 50,076 acre-feet
constitutes the return flows of others pursuant to Texas Water
Code §§ 11.046(c) and 11.121. This 50,076 acre-feet is subject
to Special Conditions in Permit Paragraph 5.A.

Not to exceed 434,703 acre-feet per year at all times after: (1)
CPNPP has been expanded in a manner that results in the plant



needing at least 90,000 acre-feet per year of additional water;
and (2) the ports on the dam impounding Allens Creek Reservoir
have been closed. Of the total amount, 50,076 acre-feet
constitutes the return flows of others pursuant to Texas Water
Code 8§ 11.046(c) and 11.121. This 50,076 acre-feet is subject
to Special Conditions in Permit Paragraph 5.A.

B. USE OF BED AND BANKS

(1) Permittee is authorized, pursuant to Texas Water Code §
11.042(a), to use the bed and banks of the Brazos River below
Possum Kingdom Lake, the Brazos River tributaries and
Permittee’s authorized reservoirs for the conveyance, storage, and
subsequent diversion of the water authorized as a new
appropriation herein, subject to identification of specific losses and
to special conditions.

(2) Permittee is autharized, pursuant to Texas Water Code §
11.042(b) and (c), to use the bed and banks of the Brazos River
below Possum Kingdom Lake, the Brazos River tributaries, and
Permittee’s authorized reservoirs for the conveyance, storage,
and subsequent diversion of 47,322 acre-feet of Permittee’s own
return flows and as a new appropriation herein, subject to
identification of specific losses and to 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 the part of the geographic area of any county or municipality or a
retail public utility’s retail service area that is partially within the Brazos
River Basin, San Jacinto-Brazos Coastal Basin, or Brazos-Colorado
Coastal Basin for use on a firm and non-firm basis in that part of the
geographic area of the county or municipality or that contiguous part of
the utility’s retail service area within the Trinity, Red, Colorado,
Guadalupe, Lavaca and San Jacinto River Basins.

D. RETURN FLOWS

Permittee is authorized to impound, divert and use return flows
discharged into the Brazos River Basin subject to special conditions to
protect water rights granted based on the presence of those return
flows as well as other senior rights. The storage and diversion of
return flows is subject to the requirements set out in Special Condition
5.A. and to environmental flow conditions set out in Special Condition
=L



E. TERM AUTHORIZATION

Pursuant to Texas Water Code § 11.1381, for a term of thirty (30)
years from the issued date of this permit, or until the ports are
closed on the dam impounding Allens Creek Reservoir, whichever is
earlier, Permittee may use the water appropriated under Water Use
Permit No. 2925, as amended. As part of the amount appropriated in
Paragraph 1.A., during the term of this authorization Permittee may
divert and use not to exceed 202,000 acre-feet of water per year,
subject to Special Conditions 5.C.1-7.

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, as amended.

2) At the mouth of the Brazos River at the Gulf of Mexico at
Latitude 28.8783°N, Longitude 95.379111°W in Brazoria County.

3) At other such locations identified and included in
Permittee’s WMP.

B. RATES

1) At the diversion rates authorized by Permittee’s Certificates of
Adjudication and Water Use Permit, No. 2925, as amended,
authorizing each of the reservoirs comprising the system
operation as defined in this permit; and

2) At rates specified in Permittee’s WMP.

3. PRIORITY

The priority date for the rights authorized by this permit, including diversion
of return flows, is October 15, 2004.

4. CONSERVATION

A.  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, 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.

B. At least once every ten years after the issuance date of this permit and in
connection with an application for reconsideration or amendment of the
WMP, Permittee shall submit for review and approval updated water
conservation plans and drought contingency plans demonstrating
compliance with the requirements of the Commission rules then in effect for
applications for new water rights and with the requirements of this
Paragraph 4, applied as of the date of the filing of the application under
consideration.

SPECIAL CONDITIONS

Unless expressly otherwise provided, the requirements of the Special
Conditions of this permit apply only to diversion and storage under the
authority of this permit and do not address or limit diversion or storage of
water authorized by other water rights held by Permittee.

A. SPECIAL CONDITIONS RELATIVE TO USE OF RETURN
FLOWS

1) Permittee’s authorization to divert and use return flows under this
permit is limited to return flows that are authorized for discharge by
Texas Pollutant Discharge Elimination System (TPDES) Permits in
effect as of the issuance date of this permit, and as authorized by
future modifications of this permit or the WMP.

2) Subject to approval by the Executive Director, Permittee shall revise
the WMP Accounting Plan to account for return flows authorized
under Texas Water Code § 11.042(b) and (c) in accordance with the
Brazos River Authority Accounting Plan, Executive Director’s
Approach to Return Flows and to account for return flows authorized
under Texas Water Code §§ 11.046(c) and 11.121 in accordance with
the Brazos River Authority Accounting Plan BRA Approach to Return
Flows.

3) Permittee’s storage, diversion and use of that portion of the
appropriation based on return flows is dependent upon potentially
interruptible return flows. Permittee may not subsequently assert



that this water right was granted based on the permanent use or
availability of such return flows. Permittee’s storage, diversion and
use of that portion of the appropriation based on surface water
based return flows is interrupted by direct reuse and is terminated
by indirect reuse upon the issuance of a bed and banks authorization
pursuant to Texas Water Code § 11.042(c) by the Commission to the
discharging entity.

4) Permittee’s storage, diversion and use of groundwater based return
flows is interrupted by direct reuse and is terminated by indirect
reuse upon issuance of a bed and banks authorization pursuant to
Texas Water Code § 11.042(b) by the Commission to the discharging
entity.

5) Permittee shall, at a minimum, use the return flow (effluent
discharges) volumes reported monthly to the Commission by
wastewater dischargers that have permitted discharges of greater
than or equal to one (1) million gallons per day, and by other
wastewater dischargers as provided by the accounting plan, to verify
the available return flows for the accounting plan.

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.
29258 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 within these reaches in accordance

with the WMP:

a. Brazos River from 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; to its confluence with the San Gabriel River, to
its confluence with the Little River and downstream to its
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3)

4)

confluence with the Brazos River;

h. Aquilla Creek from Lake Aquilla downstream to its confluence
with the Brazos River; and

i Allens Creek, following construction of Allens Creek
Reservoir, downstream from Allens Creek Reservoir to its
confluence with the Brazos River, subject to Special
Condition 5.B.1.

Permittee shall maintain an accounting/delivery plan that describes
the procedure to estimate daily deliveries of water using the bed and
banks identified in Special Condition 5.B.2. above. 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 Permittee in
electronic format and made available to the general public during
normal business hours and to the Executive Director upon request.
Modifications to the accounting/delivery plan must be approved by
the Executive Director.

Before using the bed and banks of streams and tributaries in the
Brazos River Basin not identified in the WMP for conveyance of water
appropriated under this permit, or other sources available to
Permittee, Permittee shall obtain approval by the Commission of an
application by Permittee that identifies specific sources and types of
water, specific points of discharge and diversion, and conveyance
and other losses, and that satisfies the requirements of Texas Water
Code § 11.042.

C. SPECIAL CONDITIONS RELATIVE TO APPROPRIATION

1)

2)

Permittee shall maintain an accounting/delivery plan as part of
its WMP. Permittee shall maintain the 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 to the plan must be approved by the Executive Director.

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 refilling storage in Permittee’s system reservoirs where
Permittee’s system reservoir storage was emptied by diversion of
water under this permit. The Commission shall consider the amount
of water impounded at the October 15, 2004 priority date, consistent
with the WMP and approved accounting plans, in analyses of future
applications to appropriate water from the Brazos River Basin.

11



3)

4)

5)

6)

7)

Permittee may 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.
Permittee’s use of water previously stored In Permittee’s reservoirs or
available for appropriation by Permittee’s senior water rights shall be
documented in the accounting/delivery plan. Use of this option
shall not cause Permittee to be out of compliance with the
accounting/delivery plan or Special Condition 5.C.2, or prevent the
achievement of environmental flow requirements that would have
otherwise been achieved.

Permittee may divert water from storage in its permitted reservoirs
and store that water in Permittee’s other reservoirs for use within
Permittee’s service area so long as all diversions and storage are
included in the accounting/delivery plan.

Permittee shall maintain, at a minimum, the release schedule from
Possum Kingdom Lake at or above the appropriate value in the
following table, except when inflow to Possum Kingdom Lake is less
than the defined release value. In such instances, the release may
be adjusted downward to match inflow. Additionally, temporary
deviations from this release requirement may be made to
accommodate maintenance or bperational issues associated with
Possum Kingdom Lake’s Morris Sheppard Dam:

Reservolr [ March July October -

Elevation - = February
poove 100 cfs | 75 cfs 50 cfs

990 msl| -

994.5 msl 50 cfs 37.5 cfs 25 cfs
Below Leakage Leakage Leakage
930 (20 cfs) | (=20 cfs) (=20 cfs)

Permittee shall not divert or impound water pursuant to the
authorizations in the permit if such diversions or impoundments
would cause the flow at USGS Gage 081166550 (Brazos River near
Rosharon) to fall below the lesser of 630 cfs, or Dow Chemlcal
Company'’s projected daily pumping rate. This provision is not
effective if: (a) Dow Chemical Company has not provided its
projected daily pumping rate to Permittee; or (b) a watermaster
having jurisdiction over the lower Brazos River has been appointed
and continues to function.

In recognition of current drought conditions, BRA shall perform a

detailed evaluation of whether the recently-ended drought: (1)
represents a drought worse than the drought of record of the 1950s
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in the Brazos River Basin; and (2) decreases the amount of water
available for appropriation under this permit. BRA shall provide a
report to the TCEQ documenting its findings within nine months after
issuance of this permit. If the report concludes that the recently-
ended drought decreases the amount of water available for
appropriation under this permit, then the amount of that reduction
shall be determined and the appropriation amounts specified in
Paragraph 1.A. and 5.D.5 of this permit shall be correspondingly
reduced.

WATER MANAGEMENT PLAN SPECIAL CONDITIONS

1)

2)

3)

4)

5)

Permittee shall maintain the Water Management Plan (WMP), which is
attached to and incorporated into this permit, and which shall
include, in addition to the specific requirements listed in Special
Condition 5.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.

Proceedings to consider any major amendment of the WMP shall be
pursuant to contested case procedures. Any proceeding to consider a
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.

At a minimum, every ten years after the issued date of this permit,
Permittee shall submit to the Executive Director an application for
reconsideration or amendment of the WMP,

Permittee shall maintain an approved WMP that includes the
following: ’

a. Accounting/delivery plans;

b. Environmental flow conditions that comply with adopted
environmental flow standards for the Brazos River Basin; and

C. Maximum diversion rates for diversions of water authorized in
this permit, and a method to determine the amounts of firm
and non-firm water available at any location, subject to the
[imitations on permit amounts in this permit.

a. Permittee’s diversion and use under this permit and WMP shall
be immediately reduced by 14% of the amounts authorized in
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Paragraph 1.A. USE due to sedimentation in Permittee’s
reservoirs, as follows:

1.

4.

not to exceed 287,013 acre-feet per year at all times prior
to: (1) an expansion of the Comanche Peak Nuclear Power
Plant (CPNPP) in a manner that results in the plant
needing at least 90,000 acre-feet per year of additional
water; and (2) the point when the ports are closed on the
dam impounding Allens Creek Reservoir;

Not to exceed 255,672 acre-feet per year at all times
when: (1) CPNPP has been expanded in a manner that
results in the plant needing at least 90,000 acre-feet per
year of additional water; but (2) the ports on the dam
impounding Allens Creek Reservoir have not yet been
closed;

Not to exceed 403,876 acre-feet per year at all times
when: (1) CPNPP has not yet been expanded in a manner
that results in the plant needing at least 90,000 acre-feet
per year of additional water; but (2) the ports have been
closed on the dam impounding Allens Creek Reservoir;
and

Not to exceed 373,845 acre-feet per year at all times
after: (1) CPNPP has been expanded in a manner that
results in the plant needing at least 90,000 acre-feet per
year of additional water; and (2) the ports on the dam
impounding Allens Creek Reservoir have been closed.

If Permittee, as a subsequent major amendment of the WMP,
is able to demonstrate the availablility of sufficient additional
sources of supply to offset these reductions in storage
capacity, the amount of water authorized for diversion and use
may increase up to the appropriated amount in Use Paragraph

1.A.

ENVIRONMENTAL FLOWS SPECIAL CONDITION

Environmental flow conditions for this permit shall be included in the
WMP, and are subject to adjustment by the Commission pursuant to
Texas Water Code §11.147(e-1) and 30 TAC §298.25.

BRAZOS WATERMASTER SPECIAL CONDITIONS
Upon implementation of the Brazos Watermaster Program, the

diverter, as defined in 30 TAC §304.3(9), shall comply the rules and
orders of the watermaster. Specifically, the diverter shall comply with
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the following special conditions pursuant to 30 TAC §304,
Subchapter B.

1) Diverter shall install a measuring device which accounts for,
within 5% accuracy, the quantity of water diverted from the
diversion point. Diverter shall allow representatives of the TCEQ
Brazos Watermaster reasonable access to the property to inspect
the measuring device.

2) Diverter shall contact the Brazos Watermaster prior to diversion
of water authorized by this permit.

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.

ISSUED:

For the Commission
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EXHIBIT B

Summary of Authorized Return Flow
Discharges
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EXHIBIT C

Table of Maximum Annual Use Under the
System Operation Permit by Reach
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H Brazos River Authority Accounting Plan

H.1 Introduction

The Brazos River Authority’s (BRA) Accounting Plan is the method of accounting for and
reporting water diversions and use. It covers a calendar year, with a new Accounting
Plan to start on January 1st of each year. Entries in the Accounting Plan will be made
regularly by BRA staff. The Accounting Plan includes:

e Customer water use, including delivery of water to BRA’s downstream customers
adjusted for travel time and losses;

e System reservoir operations, including inflows, diversions, water supply releases,
passage of instream flows, and storage and use of water under the applicable BRA
authorizations;

e Diversions made under the new appropriation contained in the System Operation
Permit (SysOps), including use of return flows;

e Compliance with environmental flow standards; and

e Summaries that show use under the various BRA water rights.

The Accounting Plan, conformed as required by Ordering Provisions 1.g(2), 3, and 4 of
the Commission’s September 16, 2016 Final Order and by Special Condition 5.A.2 of the
System Operation Permit issued on November 30, 2016, is incorporated into BRA’s
Conformed Water Management Plan for Water Use Permit No. 5851, approved by the
Executive Director as to form (the Water Management Plan, or “WMP”). In accordance
with TCEQ policies and the requirements of the System Operation Permit, the Accounting
Plan will be available for public inspection at BRA headquarters in Waco during normal

business hours.

Additional information underlying and supporting this Accounting Plan may be found in
the Water Management Plan and in the Conformed Technical Report in Support of the
Water Management Plan (WMP Technical Report).

1
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H.1.1 BRA Water Rights

Table H.1.1 is a summary of BRA’s existing reservoir water rights included in this
Accounting Plan. The Accounting Plan also includes diversions made under the System
Operation Order (System Order), the key provisions of which are incorporated into BRA’s
reservoir rights as shown in Table H.1.1. The System Order was originally issued in 1964
and authorizes coordinated operation of the BRA’s 11 existing System reservoirs. The
System Order provides flexibility in how water is managed and used from the reservoirs;
however, it does not provide for appropriation of the additional water that can be made
available from this type of operation. The System Order and recent amendments to
BRA'’s reservoir water rights are described in Section IV.C. of the Water Management

Plan.

Other water rights in the Accounting Plan include BRA’s System Operation Permit (Water
Use Permit No. 5851) and BRA's Excess Flows Permit (Certificate of Adjudication No.
12-5166, as amended). The System Operation Permit is a large and complex water right
with an accompanying Water Management Plan. Some of the provisions of the System
Operation Permit are described in this Accounting Plan. Other aspects of the permit are
described in detail in other portions of the Water Management Plan and the WMP

Technical Report.

BRA'’s Excess Flows Permit allows for non-priority diversion and use of run-of-river flows
at multiple diversion locations along the Brazos River in Austin and Fort Bend counties,
without a release being made from an upstream reservoir. Diversions are limited to times
when flows in the Brazos River at the United States Geological Survey (USGS) gaging
station near Richmond (Gage No. 08114000) exceed 1,100 cfs, or some lesser rate of
not less than 650 cfs, during periods when all holders of appropriative rights to divert
water downstream of the Richmond gage agree in writing upon any lesser rate. This

permit authorizes diversions of up to 650,000 acft/yr for municipal, industrial, and irrigation

2
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Table H.1.1 - Summary of Brazos River Authority Reservoir Water Rights

Authorized Priorit *System Order
Water Reservoir uthorize o oMY 1 Max Diversion Diversions
. Storage Priority Date Diversion
Right ID Name (acft) (acftlyr) Rate (cfs) Amount Type
y (acft/yr) Use
175,000 Mun
250,000 Ind
CglAséz' 2‘;33‘;)?1 724,739 4/6/1938 230,750 Unspecified | 250,000 Iir
49,800 Min
-- Hydro
40,000 Mun
COA 12- g 45,000 Ind
5156 Granbury 155,000 2/13/1964 64,712 Unspecified 14,500 =
500 Min
COA 12- . 25,000 Mun
5157 Whitney 50,000 8/30/1982 18,336 5,000 25.000 ind
2,100 releases 17,000 Mun
COA 12- through dam &

5158 Aquilla 52,400 10/25/1976 13,896 90 from 18,200 Ind
reservoir -
perimeter 200 Min

18,000 Mun

COA 12- o 17,800 Ind
5159 Proctor 59,400 12/16/1963 19,658 Unspecified 18.000 i
200 Min

95,000 Mun

COA 12- o 150,000 Ind
5160 Belton 457,600 12/16/1963 100,257 Unspecified 149,500 o
500 Min

74,000 Mun

COA 12- Stillhouse o 74,000 Ind
5161 Hollow 235,700 12/16/1963 67,768 Unspecified 73.700 i
300 Min

16,500 Mun

COA 12- . 16,400 Ind
5162 Georgetown 37,100 2/12/1968 13,610 Unspecified 4.100 =
100 Min

30,000 Mun

COA 12- - 29,800 Ind
5163 Granger 65,500 2/12/1968 19,840 Unspecified 5.500 i
200 Min

49,500 Mun

COA 12- . . 50,000 Ind
5164 Somerville 160,110 12/16/1963 48,000 Unspecified 50.000 o
500 Min

5/6/1974 for 69,500 Mun

COA 12- . 217,494 acft - 77,500 Ind
5165 Limestone 225,400 & 9/4/1979 for 65,074 Unspecified 70,000 I
7,906 acft 500 Min

Total from Reservoirs 2,222,949 661,901

*The total amount of water diverted or released from any one System 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 in any calendar year.

Abbreviations for type of use are as follows: COA = Certificate of Adjudication, Mun = Municipal, Ind = Industrial, Irr = Irrigation,
Min = Mining

3

Appendix H




purposes. However, as with the System Order, this right does not authorize an additional
appropriation. Diversions under the Excess Flows Permit must be assigned to one of the

priority water rights associated with BRA'’s existing reservoirs.

Table H.1.2 shows the Appropriation Scenarios authorized under the final System
Operation Permit and Water Management Plan. These four scenarios were designed to
determine the impact of return flows, the Allens Creek Reservoir, and the proposed
expansion at the Comanche Peak Nuclear Power Plant (CPNPP, Units 3 and 4) on the
potential use of appropriations by the BRA under its other water rights and the System
Operation Permit. Four different demand levels are used in the scenarios, referred to
using the letters A through D. At any given time BRA will be operating under one of these
scenarios. Use under Scenarios C and D, which include the permitted Allens Creek

Reservoir, will require an amendment to this Accounting Plan.

Table H.1.3 shows the maximum annual diversions of water authorized under the System
Operation Permit. The volumes shown in the Total Permitted Diversions row in Table
H.1.3 include the appropriation amounts from Paragraph 1.A. USE of the System
Operation Permit, and BRA’s own return flows authorized in Paragraph 1.B.(2) of the
Permit. The Commission’s Final Order required that BRA’s annual diversion and use
under the System Operation Permit and WMP be immediately reduced by 14% of the
amounts authorized in Paragraph 1.A. USE of the System Operation Permit, due to
sedimentation in BRA’s reservoirs, subject to Special Condition 5.D.5.b. Therefore, this
table has also been conformed to show the amounts of maximum annual appropriation

with that 14% reduction, as required under Special Condition 5.D.5.a.

Table H.1.2 — Water Management Plan Appropriation Scenarios

Scenario CPNPP Expansion Allens Creek Reservoir

Demand Level A

Demand Level B

Demand Level C

<|Z2|<|Z2
<|<|Z2|Z2

Demand Level D

Notes: CPNPP Expansion assumes 90,152 acft/yr for new units, with 40% return flow
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Table H.1.3 - Maximum Diversions Under the System Operation Permit

(acftlyr)
Level D -
LevelB- | Level C - Current
Current Current Contracts
Level A — .
Contracts | Contracts with
Demand Level Current - .
Contracts with with Allens
CPNPP Allens Creek and
Expansion Creek CPNPP
Expansion
Total Permitted Diversions 381,068 344,625 516,955 482,035
BRA’s Own Return Flows 47,332 47,332 47,332 47,332
Maximum Diversion without 14% Reduction?! 333,736 297,293 469,623 434,703
Maximum Diversion with 14% Reduction? 287,013 255,672 403,876 373,845
1 These maximum annual diversion amounts exclusive of BRA’s own return flows are the annual diversion and use
authorization amounts set out in Paragraph 1.A. of the System Operation Permit, subject to Special Condition 5.D.5)a.
therein.
2 These maximum annual diversion amounts exclusive of BRA’s own return flows are the reduced annual diversion and use
authorization amounts set out in Special Condition 5.D.5)a. of the System Operation Permit, subject to Special Condition
5.D.5)b. therein.
Source: Table 2.4 of the Water Management Plan.

Table H.1.4 shows the maximum annual use under the System Operation Permit by reach
for the four Appropriation Scenarios. This table has been repeated from Table 2.21 of
the WMP Technical Report. This values in this maximum annual use table include the

14% reduction required by the Commission’s Final Order.

Table H.1.4- Maximum Annual Use Under the System Operation Permit by Reach

(acft/yr)!
Level B - Level C - LC?L\JIre}Iegt-
Level A - Current Current .
Contracts with
Reach Name Current Contracts Contracts Allens Creek
Contracts with CPNPP with Allens
. and CPNPP
Expansion Creek .
Expansion
Possum Kingdom Lake? 239,981 222,539 254,237 230,999
Possum Kingdom Lake Dam to
Palo Pinto gage 1,460 1,460 1,460 1,460
Palo Pinto gage to Dennis gage 1,460 1,460 1,460 1,460
pens gage o Lake Granbury 31,672 47,058 28,769 50,576
;Zgi Granbury Dam to Glen Rose 1,460 1,460 1,460 1,460
gfm“fose gage to Lake Whitney 112,648 101,470 75,150 79,970
5
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Level D -

Level B - Level C - Current
Level A - Current Current .
Contracts with
Reach Name Current Contracts Contracts Allens Creek
Contracts with CPNPP with Allens
. and CPNPP
Expansion Creek .
Expansion
Lake Whitney Dam to Aquilla 9455 9 455 9 455 9 455
Cr/Brazos Rv confluence ' ' ! '
Lake Aquilla? 24,148 18,496 17,913 18,671
Lake Aquilla Dam to Aquilla Creek 1.460 1.460 1.460 1.460
gage ) ) , ,
Aquilla Cr gage to Aquilla 1.460 1.460 1.460 1.460
Cr/Brazos Rv confluence ' ' ! '
Aquilla Cr/ Brazos confluence to 1844 1841 1978 1841
Highbank gage ' ' ’ '
Lake Proctor? 17,385 17,385 17,385 17,385
Lake Proctor Dam to Leon Rv at 1.460 1.460 1.460 1.460
Gatesville gage ' ' ’ '
Leon Rv at ?ateswlle to Lake 12,779 12,779 12,779 12,779
Belton Dam
Lake Belton Dam to Leon Rv nr
Belton gage 22,523 22,523 22,523 22,523
Leon Rv nr Belton gage to Little 1460 1460 1460 1460
River gage ' ' ’ '
Lake Stillhouse Hollow? 12,808 12,808 12,313 11,818
Stillhouse Hollow Dam to
Lampasas Rv nr Belton gage 1,460 1,460 1,460 1,460
Lampasas Rv nr Belton gage to 1460 1460 1460 1460
Little River gage ' ' ’ '
Little River gage to Little Rv/San
Gabriel Rv confluence 1,460 1,460 1,460 1,460
Lake Georgetown? 10,059 10,059 14,927 14,843
Lk Georgetown Dam to N San 1460 1460 1460 1460
Gabriel gage ' ' ’ '
N San Gabriel gage to Lake 9611 9611 8751 8751
Granger Dam? ’ ’ ’ '
Lake Granger Dam to Laneport 1.460 1.460 1.460 1.460
gage ) ) , )
Laneport gage to Little Rv/San 1460 1460 1460 1460
Gabriel confluence ' ' ’ '
Little/San Gabriel confluence to
Little Rv at Cameron gage 3,941 3,941 3,941 3,941
Cameron gage to Brazos/Little Rv 1460 1460 1460 1460
confluence ' ' ’ '
Highbank gage to Brazos/Little Rv 1.460 1.460 1.460 1.460
confluence ' ' ’ '
Brazos Rvi/Little Rv confluence to
Bryan gage 1,460 1,460 1,460 1,460
Bryan gage to Brazos/Yegua Crk 2 979 2 979 2 979 2 979
confluence ' ' ’ '
Lake Somerville? 36,504 40,491 50,898 35,897
Lake Somerville Dam to Yegua 1460 1460 1460 1460
Crk gage ' ' ’ '
Yegua Cr gage to Brazos 1,460 1,460 1,460 1,460

Rv/Yegua Cr confluence
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Level B - Level C - L(:elYﬁleEt-
Level A - Current Current .
Contracts with
Reach Name Current Contracts Contracts Allens Creek
Contracts with CPNPP with Allens
. and CPNPP
Expansion Creek .
Expansion
Brazos/Yegua confluence to 1,460 1,460 1,460 1,460
Brazos/Navasota confluence
Lake Limestone? 58,210 62,444 52,977 57,835
Ié:g(; Limestone Dam to Easterly 1,460 1,460 1,460 1,460
Easterly gage to Brazos/Navasota 6,023 6,023 6,023 6,023
confluence
Brazos Rv/Navasota confluence 1,460 1,460 1,460 1,460
to Hempstead gage
;'aeg";pStead gage to Richmond 19,144 19,152 83,482 81,070
Richmond gage to Gulf of Mexico 280,547 224,216 408,767 342,600
Total above Gulf of Mexico 334,345° 303,004° 451,208° 421,177°
1 The values in this table represent the maximum annual use for each reach. It should be noted that these maximum
annual use values by reach include authorized discharges of BRA's own return flows and the return flows of others. For
more information on the authorized return flow discharges, including the location of these discharges by reach, refer to
Tables 2.22 through 2.24 in the WMP Technical Report. This table is also included as Exhibit C of the Water Management
Plan.
2 Reaches printed in red contain reservoirs.
3 The value for the "Total above Gulf of Mexico" is the sum of the appropriate demand scenario value corresponding to the
reduced authorized amounts in Paragraphs 5.D.5.a.1. through 4. of the System Operation Permit and BRA's own return
flows (47,332 acft/yr). For example, the basin-wide maximum authorized annual use total above the Gulf of Mexico under
the Level C firm appropriation demand scenario is equal to the maximum annual use in 5.D.5.a.3 plus the authorized
annual total for BRA's own return flows (403,876 acft/yr + 47,332 acft/yr = 451,208 acft/yr).

H.1.2 BRA System Reservoirs

The Accounting Plan includes daily reservoir accounting for the eleven BRA System
reservoirs:
e Possum Kingdom Lake (Certificate of Adjudication (COA) No. 12-5155),
Lake Granbury (COA No. 12-5156),
e Lake Whitney (COA No. 12-5157),
e Lake Aquilla (COA No. 12-5158),
e Lake Proctor (COA No. 12-5159),
e Lake Belton (COA No. 12-5160),
e Lake Stillhouse Hollow (COA No. 12-5161),
e Lake Georgetown (COA No. 12-5162),
e Lake Granger (COA No. 12-5163),
e Lake Somerville (COA No. 5164), and
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e Lake Limestone (COA No. 12-5165).
Reservoir accounting is described in Section H.4 below.

H.1.3 Return Flows

The Accounting Plan tracks two different categories of return flows authorized for BRA's
diversion and use under the System Operation Permit, as required by Special Condition
5.A.2) of the Permit:

e BRA Return Flows authorized under Texas Water Code § 11.042(b) and (c), which
consists of return flows that originate from BRA water sources or from BRA owned
or operated plants, and

e Return Flows of Others authorized under Texas Water Code 88 11.046(c) and
11.121.

The following discussion explains how these two categories of return flows are addressed

in the Accounting Plan.

BRA Return Flows are tracked by discharge source, availability, and diversion location
on a daily basis. The Accounting Plan also tracks the use of BRA Return Flows to satisfy
diversions and fill storage at reservoirs for all of BRA’s water rights, including the System
Operation Permit (Permit No. 5851) and the water rights associated with each of the BRA
System reservoirs (COA Nos. 12-5155 through 5165). Reporting of BRA Return Flows
occurs in the reservoir accounting file of the Accounting Plan described in Section H.4
below and the reach accounting file described in Section H.5 below. Table H.1.5 lists the
sources that discharge BRA Return Flows as of the issuance date of the System

Operation Permit

Some of the return flow sources listed in Table H.1.5 also discharge return flows that
originate from water sources other than BRA and are not BRA-owned facilities. These

return flow sources are also separately listed in Table H.1.6. For each of these return
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flow sources, if the portion of the discharge that originates from BRA water sources is
known, then only the portion that originates from BRA water sources will be tracked in the
Accounting Plan. If the portion of the discharge that originates from BRA water sources
is not known, then all of the discharges will be tracked.

Table H.1.5: Sources Discharging BRA Return Flows (Bed and Banks

Return Flows)

Permit TCEQ Central Registry Permittee Name?!
WQ0002461000 Sportsmans World MUD
WQO0002789000 Double Diamond Utilities Co. (The Cliffs WWTP)
WQ0010178002 City of Granbury
WQ0002889000 g\r/?/zAc#sSI;\’)eglonal Public Utility Agency (Brazos River Authority
WQ0014211001 Acton MUD (WWTP 1 Decordova Bend)
WQO0014212001 Acton MUD (WWTP 2 Pecan Plantation)
WQ0004288000 Wolf Hollow Services, LLC (Wolf Hollow I)
WQO0004167000 Calpine Bosque Energy Center, LLC (Bosque County Power Plant)
WQ0010630001 City of Hillsboro
WQ0010219002 City of McGregor (South WWTP)
WQ0010110002 City of Marlin
WQ0010078001 City of DeLeon
WQ0014544001 Upper Leon River MWD (Fritts WWTP)
WQ0010405001 City of Dublin
WQ0014445001 City of Comanche
WQ0010492002 City of Hamilton
WQ0010045005 City of Copperas Cove (Northwest WWTP)
WQ0010176004 City of Gatesville (Leon Plant)
WQ0010176002 City of Gatesville (Stillhouse Branch)
WQ0010045004 City of Copperas Cove (Northeast WWTP)
WQ0010225001 City of Moody
WQ0010351001 Bell County WCID 1
WQ0010205002 City of Lampasas (Henderson WWTF)
WQ0010045003 City of Copperas Cove (South WWTP)
WQ0010155001 City of Harker Heights WWTP
WQ0010351003 Bell County WCID 1 (WWTP 2)
WQ0010351002 Bell County WCID 1
WQ0011318001 City of Temple; City of Belton (Temple Belton WWTP)
WQ0011090001 Bell County WCID 2 (Academy WWTP)
WQ0011091001 Bell County WCID 2 (Little River WWTP)
WQ0010797001 Bell County WCID 3
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Permit TCEQ Central Registry Permittee Name?*
WQ0010489002 City of Georgetown (San Gabriel WWTP)
WQ0010489003 City of Georgetown (Dove Springs WWTP)
WQ0010489005 City of Georgetown (Pecan Branch WWTP)
City of Cedar Park; City of Austin; City of Round Rock (Brushy
WQ0010264001 Creek West Regional WWTP)
City of Cedar Park; City of Austin; City of Round Rock (Brushy
WQ0010264002 Creek East Regional WWTP East)
WQ0010299001 City of Taylor (Mustang Creek WWTP)
WQ0010897001 City of Holland
WQ0010731001 City of Rosebud
WQ0010388001 City of Brenham
WQ0011324001 City of Hutto; Brazos River Authority® (City of Hutto WWTP)

Notes: Discharge sources are those listed in Table 2.22 of the WMP Technical Report and Exhibit B

Table 1 of the Water Management Plan. These tables correspond with the recitals in the System

Operation Permit wherein TCEQ has identified the specific sources of treated wastewater discharges

that comprise the return flows appropriated to BRA under the System Operation Permit.

! Parentheseis in the Central Registry Permittee Name column include the Central Registry Facility
Name from TCEQ’s database, when necessary to identify unique facility locations.

2 The Brazos River Authority no longer owns or operates the SWATS facility.
3 The Brazos River Authority operates this facility for the owner, the City of Hutto..

Table H.1.6: Sources Discharging Both Return Flows of Others and

BRA Return Flows

TPDES Permit No. TCEQ Central Registry Permittee Name *
WQ0010178002 City of Granbury

WQ0014211001 Acton MUD (WWTP 1 Decordova)
WQ0014212001 Acton MUD (WWTP 2 Pecan Plantation)
WQ0010219002 City of McGregor (South WWTP)
WQ0010110002 City of Marlin

WQ0010045005 City of Copperas Cove (Northwest WWTP)
WQ0010176004 City of Gatesville (Leon Plant WWTP)
WQ0010176002 City of Gatesville (Stillhouse Branch)
WQ0010045004 City of Copperas Cove (Northeast WWTP)
WQ0010225001 City of Moody
WQ0010045003 City of Copperas Cove (South WWTP)
WQ0011090001 Bell Co. WCID 2 (Academy WWTP)
WQ0011091001 Bell Co. WCID 2 (Little River WWTP)
WQ0010489002 City of Georgetown (San Gabriel WWTP)
WQ0010489003 City of Georgetown (Dove Springs WWTP)
WQ0010489005 City of Georgetown (Pecan Branch WWTP)
WQO0010897001 City of Holland
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TPDES Permit No. TCEQ Central Registry Permittee Name?*

City of Hutto; Brazos River Authority? (City of Hutto
WWTP)

Notes: Discharge sources are those listed in Table 2.24 of the WMP Technical Report
and Exhibit B Table 3 of the Water Management Plan. These tables correspond with
the recitals in the System Operation Permit wherein TCEQ has identified the specific
sources of treated wastewater discharges that comprise the return flows appropriated
to BRA under the System Operation Permit.

! Parentheseis in the Central Registry Permittee Name column include the Central
Registry Facility Name from TCEQ'’s database, when necessary to identify unique
facility locations.

2 The Brazos River Authority operates this plant for the owner, the City of Hutto.

WQ0011324001

The second category of return flows consists of return flows from non-BRA water sources.
These return flow discharges are authorized for BRA’s diversion and use under Texas
Water Code 88 11.046(c) and 11.121. In the System Operation Permit and the
Accounting Plan, these return flow discharges are called the “Return Flows of Others.”
Table H.1.7 lists the plants included in this category as of the issuance date of the System
Operation Permit. The Accounting Plan reports the Return Flows of Others discharged
during the year for discharge sources that were considered as part of the BRA’s water

availability analysis.

Table H.1.8 contains the assumed volumes of all sources of return flows used in the water
availability analyses that are the basis for the Water Management Plan. These return
flows are the minimum monthly return flows as described in Section 2.4.2 and Appendix
G.2.2.1 of the WMP Technical Report. The Accounting Plan compares the total annual
volume of return flows (both BRA Return Flows and Return Flows of Others) to the
amounts in Table H.1.8. If the actual return flows are less than the amount used in

modeling by 5% or greater, BRA will revise the models and submit results to TCEQ.

Table H.1.7: Sources Exclusively Discharging Return Flows of Others

Permit TCEQ Central Registry Permittee Name *

WQ0010040001 City of Breckenridge

WQ0010487001 City of Graham

WQ0011557003 City of Ranger

WQ0010585004 City of Mineral Wells (Willow Creek WWTP)
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Permit TCEQ Central Registry Permittee Name*
WQ0010585001 City of Mineral Wells (Pollard Creek WWTP)
WQ0010177001 City of Glen Rose
WQ0011408002 City of Whitney (Polk Street Plant)

WQ0010423001 City of Itasca

WQ0010290001 City of Stephenville

WQ0010188001 City of Hico

WQ0010113002 City of Meridian

WQ0010043001 City of Clifton

WQ0010307001 City of Valley Mills

WQ0010544001 City of West

WQO0003466000 City of Robinson

WQO0010637001 City of Eastland

WQ0010944001 City of Florence

WQ0013358001 Universal Services Fort Hood Inc

WQ0014477001 Liberty Hill

WQ0010004001 City of Cameron

WQ0012308001 City of Cedar Park

WQ0012644001 City of Leander

WQ0010880001 City of Bartlett

WQ0010046002 City of Hearne (WWTP 2)

WQO0010095001 City of Calvert

WQ0010470002 City of Temple (Doshier Farm WWTP)
WQO0011263001 City of Troy

WQ0010016001 City of Lexington

WQ0010658001 City of Rockdale

WQ0010456001 City of Giddings (North WWTP)

WQ0010813001 City of Caldwell

WQ0010717001 TX Dept. MH & MR (Mexia State School)
WQ0010300001 City of Teague (West WWTP)

WQ0010222001 City of Mexia

WQ0010182001 City of Groesbeck

WQ0010231001 City of Navasota (Old WWTP)

WQ0010968003 Texas A&M University (TAMU Main Campus WWTP)
WQ0010371001 City of Somerville

WQ0002585000 Texas A&M University (Brayton Fire Training Field)
WQ0013743001 Texas Dept. of Criminal Justice (TDCJ Pack Unit WWTP)
WQ0012458002 Texas Dept. of Criminal Justice (TDCJ Luther Unit WWTP)
WQ0003821000 Sanderson Farms Inc Processing Division (Brazos)
WQ0004784000 \?\;avr\}(_jr(;r)son Farms, Inc Processing Division (Sanderson Farms
WQ0010385002 City of Bellville
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Permit TCEQ Central Registry Permittee Name*
WQ0010276001 City of Sealy (Allens Creek WWTP)
WQ0010607003 City of Rosenberg (WWTP 1A)
WQ0011275002 Prairie View A&M University
WQO0010001001 Brookshire MWD
WQ0002443000 Frito-Lay Inc. (Rosenberg Facility)
WQ0013051002 Fort Bend Co. MUD 81
WQ0010948001 City of Hempstead
WQO0010765001 City of Wallis
WQ0013314001 City of Fulshear
WQ0010607002 City of Rosenberg (WWTP 2)
WQO0010258003 City of Richmond (Richmond Regional WWTP)
WQO0010258004 City of Richmond (City of Richmond SW WWTP)
WQO0011317001 City of Sugar Land (North WWTP)
WQ0011655001 Pecan Grove MUD
WQ0012833002 City of Sugarland (South WWTP)
WQ0010986001 Texas Department of Criminal Justice (TDCJ Central WWTP)?
WQ0011475003 Texas Department of Criminal Justice (TDCJ Jester 3 Unit)
WQ0011971001 Plantation MUD
WQ0013355001 Fort Bend County MUD 106
WQ0013628001 Elcéitt:?zr;céiggglntvivl://l};gl)mpal Utility District 112 (New Territory
WQO0011475001 Texas Department of Criminal Justice (TDCJ Jester | Unit)
WQ0013873001 City of Missouri City (Steep Bank Flat Bank WWTP)
WQ0011046001 Quail Valley Utility District
WQ0014118001 Sienna Plantation MUD 1 (WWTP 2)
WQ0010047001 City of Lake Jackson
WQ0010312001 City of West Columbia
WQ0010882001 City of Freeport (Central WWTP)

Notes: Discharge sources are those listed in Table 2.23 of the WMP Technical Report and Exhibit
B Table 2 of the Water Management Plan. These tables correspond with the recitals in the
System Operation Permit wherein TCEQ has identified the specific sources of treated wastewater
discharges that comprise the return flows appropriated to BRA under the System Operation

Permit.

! Parentheseis in the Central Registry Permittee Name column include the Central Registry Facility
Name from TCEQ’s database, when necessary to identify unique facility locations.

2 TPDES Permit number WQ0010986001 (TDCJ Central) was considered during the modeling of
the initial Water Management Plan, but was cancelled on 6/15/2012.
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Table H.1.8: Return Flows Used for Water Availability Analyses in Water

Management Plan

Return Flows

Used for
Permit TCEQ Central Registry Permittee Name* Water
Availability
(acft)
WQ0002461000 Sportsmans World MUD 18
WQ0002789000 Double Diamond Utilities Co. (The Cliffs WWTP) 35
WQO0010178002 City of Granbury 303
WQ0002889000 g\r/?/qursS?)eglonal Public Utility Agency (Brazos River Authority 285
WQ0014211001 Acton MUD (WWTP 1 Decordova Bend) 40
WQ0014212001 Acton MUD (WWTP 2 Pecan Plantation) 30
WQ0004288000 Wolf Hollow Services, LLC (Wolf Hollow I) 309
WQ0004167000 Calpine Bosque Energy Center, LLC (Bosque County Power Plant) 100
WQ0010630001 City of Hillsboro 1,062
WQ0010219002 City of McGregor (South WWTP) 270
WQ0010110002 City of Marlin 84
WQ0010078001 City of DeLeon 85
WQO0014544001 Upper Leon River MWD (Fritts WWTP) 24
WQO0010405001 City of Dublin 77
WQ0014445001 City of Comanche 204
WQ0010492002 City of Hamilton 195
WQ0010045005 City of Copperas Cove (Northwest WWTP) 876
WQ0010176004 City of Gatesville (Leon Plant) 458
WQ0010176002 City of Gatesville (Stillhouse Branch) 1,102
WQ0010045004 City of Copperas Cove (Northeast WWTP) 686
WQO0010225001 City of Moody 43
WQO0010351001 Bell County WCID 1 414
WQ0010205002 City of Lampasas (Henderson WWTF) 444
WQ0010045003 City of Copperas Cove (South WWTP) 421
WQ0010155001 City of Harker Heights 1,798
WQO0010351003 Bell County WCID 1 (WWTP 2) 2,187
WQ0010351002 Bell County WCID 1 8,886
WQ0011318001 City of Temple; City of Belton (Temple Belton WWTP 6,033
WQ0011090001 Bell County WCID 2 (Academy WWTP) 21
WQ0011091001 Bell County WCID 2 (Little River WWTP) 30
WQO0010797001 Bell County WCID 3 242
WQ0010489002 City of Georgetown (San Gabriel WWTP) 606
WQ0010489003 City of Georgetown (Dove Springs WWTP) 591
WQ0010489005 City of Georgetown (Pecan Branch WWTP) 352
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Return Flows

Used for
Permit TCEQ Central Registry Permittee Name* Water
Availability
(acft)
WQ0010264001 g:t()a/etl)(fvc\:/eeg?rRlzgirlghgll%\(l)&?;)stln, City of Round Rock (Brushy 848
WQ0010264002 glrté/ecl)(f E;;ngelzic:)cnkélcw\zvcgpc):edar Park; City of Austin (Brushy 14,582
WQ0010299001 City of Taylor (Mustang Creek WWTP) 1,346
WQ0010897001 City of Holland 16
WQ0010731001 City of Rosebud 100
WQ0010388001 City of Brenham 2,021
WQ0011324001 City of Hutto; Brazos River Authority® (City of Hutto WWTP) 108
WQ0010040001 City of Breckenridge 475
WQ0010487001 City of Graham 852
WQ0011557003 City of Ranger 131
WQ0010585004 City of Mineral Wells (Willow Creek WWTP) 369
WQ0010585001 City of Mineral Wells (Pollard Creek WWTP) 1,325
WQ0010177001 City of Glen Rose 351
WQ0011408002 City of Whitney (Polk Street Plant) 108
WQ0010423001 City of Itasca 74
WQ0010290001 City of Stephenville 1,529
WQ0010188001 City of Hico 95
WQO0010113002 City of Meridian 139
WQ0010043001 City of Clifton 297
WQO0010307001 City of Valley Mills 103
WQ0010544001 City of West 191
WQ0003466000 City of Robinson 104
WQ0010637001 City of Eastland 215
WQ0010944001 City of Florence 56
WQ0013358001 Universal Services Fort Hood Inc 44
WQ0014477001 Liberty Hill 38
WQ0010004001 City of Cameron 570
WQO0012308001 City of Cedar Park 2,268
WQ0012644001 City of Leander 835
WQ0010880001 City of Bartlett 172
WQ0010046002 City of Hearne (WWTP 2) 539
WQO0010095001 City of Calvert 82
WQ0010470002 City of Temple (Doshier Farm WWTP) 2,032
WQ0011263001 City of Troy 88
WQ0010016001 City of Lexington 33
WQ0010658001 City of Rockdale 376
WQ0010456001 City of Giddings (North WWTP) 304
WQ0010813001 City of Caldwell 430
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Return Flows

Used for
Permit TCEQ Central Registry Permittee Name* Water
Availability
(acft)
WQ0010717001 TX Dept MH & MR (Mexia State School) 67
WQ0010300001 City of Teague (West WWTP) 36
WQ0010222001 City of Mexia 610
WQ0010182001 City of Groesbeck 349
WQ0010231001 City of Navasota (Old WWTP) 531
WQ0010968003 Texas A&M University (TAMU Main Campus WWTP) 1,637
WQ0010371001 City of Somerville 147
WQ0002585000 Texas A&M University (Brayton Fire Training Field) 146
WQO0013743001 Texas Dept. of Criminal Justice (TDCJ Pack Unit WWTP) 207
WQO0012458002 Texas Dept. of Criminal Justice (TDCJ Luther Unit WWTP) 101
WQO0003821000 Sanderson Farms Inc Processing Division (Brazos) 1,233
WQ0004784000 \?Va:/r\wlt_:ir(la:r;son Farms Inc Processing Division (Sanderson Farms 888
WQ0010385002 City of Bellville 463
WQ0010276001 City of Sealy (Allens Creek WWTP) 556
WQ0010607003 City of Rosenberg (1A WWTP 1A) 1,053
WQ0011275002 Prairie View A&M University 440
WQ0010001001 Brookshire MWD 321
WQO0002443000 Frito-Lay Inc. (Rosenberg Facility) 2
WQ0013051002 Fort Bend Co. MUD 81 119
WQ0010948001 City of Hempstead 299
WQO0010765001 City of Wallis 96
WQ0013314001 City of Fulshear 24
WQ0010607002 City of Rosenberg (WWTP 2) 1,482
WQ0010258003 City of Richmond (Richmond Regional WWTP) 0
WQ0010258004 City of Richmond (City of Richmond SW WWTP) 1,495
WQ0011317001 City of Sugar Land (North WWTP) 3,981
WQ0011655001 Pecan Grove MUD 1,058
WQ0012833002 City of Sugarland (South WWTP) 4,056
WQ0010986001 Texas Department of Criminal Justice (TDCJ Central WWTP)* 185
WQ0011475003 Texas Department of Criminal Justice (TDCJ Jester 3 Unit) 258
WQO0011971001 Plantation MUD 155
WQO0013355001 Fort Bend County MUD 106 1,074
WQ0013628001 Ecégisr?;]ldv\c/:vc\)/lfrrg Municipal Utility District 112 (New Territory North 1,430
WQ0011475001 Texas Department of Criminal Justice (TDCJ Jester | Unit) 144
WQ0013873001 City of Missouri City (Steep Bank Flat Bank WWTP 1,282
WQ0011046001 Quail Valley Utility District 1,453
WQ0014118001 Sienna Plantation MUD 1 (WWTP 2) 155
WQ0010047001 City of Lake Jackson 2,877

16

Appendix H




Return Flows
Used for
Permit TCEQ Central Registry Permittee Name* Water
Availability
(acft)
WQO0010312001 City of West Columbia 416
WQ0010882001 City of Freeport (Central WWTP) 599

! Parentheseis in the Central Registry Permittee Name column include the Central Registry Facility Name from TCEQ’s
database, when necessary to identify unique facility locations.

2 The Brazos River Authority no longer owns or operates the SWATS facility.
3 The Brazos River Authority operates this facility for the owner, the City of Hutto.

4 TPDES Permit number WQ0010986001 (TDCJ Central) was considered during the modeling of the initial Water
Management Plan, but was cancelled on 6/15/2012.

H.1.4 Accounting Plan Diversion Reaches

Delivery accounting is organized by reach. The Accounting Plan divides the Brazos River
basin from Possum Kingdom Lake to the Gulf of Mexico into the 40 diversion reaches
listed in Table H.1.9. These are the same reaches on which the System Operation
Permit's reach-specific diversion limitations are established. Some reaches are
reservoirs, and include the area from the headwaters of the normal pool of the reservoir
to the dam. Reservoir reaches are included in the Reservoir File of the Accounting Plan
described in Section H.4 below. Other reaches are stream segments bounded by a

reservoir, stream gage or confluence.

Table H.1.9: Reaches

No Reach Name Accc_)rl;rl;tlg(%)Plan
1 | Possum Kingdom Lake RES1

2 | Possum Kingdom Lake Dam to Palo Pinto gage REACH1

3 | Palo Pinto gage to Dennis gage REACH2

4 | Dennis gage to Lake Granbury Dam REACH2 and RES2
5 | Lake Granbury Dam to Glen Rose gage REACH3

6 | Glen Rose gage to Lake Whitney Dam REACH3 and RES3
7 | Lake Whitney Dam to Aquilla Creek/Brazos Rv confluence REACH5

8 | Lake Aquilla RES4

9 | Lake Aquilla Dam to Aquilla Creek gage REACH4

10 | Aquilla Creek gage to Aquilla Creek/Brazos Rv confluence REACH4

11 | Aquilla Creek/ Brazos confluence to Highbank gage REACH6
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No

Reach Name

Accounting Plan

Table(s)
12 | Lake Proctor RES5
13 | Lake Proctor Dam to Leon Rv at Gatesville gage REACH7 and REACHS8
14 | Leon Rv at Gatesville to Lake Belton Dam REACHS8 and RES6
15 | Lake Belton Dam to Leon Rv nr Belton gage REACH9
16 | Leon Rv nr Belton gage to Little River gage REACH9
17 | Lake Stillhouse Hollow RES7
18 | Lake Stillhouse Hollow Dam to Lampasas Rv nr Belton gage REACH10
19 | Lampasas Rv nr Belton gage to Little River gage REACH10
20 | Little River gage to Little Rv/San Gabriel Rv confluence REACH11
21 | Lake Georgetown RESS8
22 | Lake Georgetown Dam to N San Gabriel gage REACH12
23 | N San Gabriel gage to Lake Granger Dam REACH12 and RES9
24 | Lake Granger Dam to Laneport gage REACH13
25 | Laneport gage to Little Rv/San Gabriel confluence REACH13
26 | Little/San Gabriel confluence to Little Rv at Cameron gage REACH14
27 | Cameron gage to Brazos Rv/Little Rv confluence REACH14
28 | Highbank gage to Brazos Rvi/Little Rv confluence REACH6
29 | Brazos Rv/Little Rv confluence to Bryan gage REACH15
30 | Bryan gage to Brazos Rv/Yegua Crk confluence REACH15
31 | Lake Somerville RES10
32 | Lake Somerville Dam to Yegua Crk gage REACH16
33 | Yegua Crk gage to Brazos Rv/Yegua Crk confluence REACH16
34 | Brazos Rv/Yegua Crk confluence to Brazos Rv/Navasota Rv confluence REACH17
35 | Lake Limestone RES11
36 | Lake Limestone Dam to Easterly gage REACH18
37 | Easterly gage to Brazos Rv/Navasota Rv confluence REACH18
38 | Brazos Rv/Navasota Rv confluence to Hempstead gage REACH19
39 | Hempstead gage to Richmond gage REACH20
40 | Richmond gage to Gulf of Mexico REACH21

These reaches are included in the Reach File of the Accounting Plan described in Section

H.5 below. The tables in the Reach File can include multiple reaches.

The reach

accounting file of the Accounting Plan tracks BRA water supply releases as they travel

through these reaches, applying corrections for travel times and losses.

The reach

accounting also tracks the diversions of releases, available flows and return flows by

reach. Tables H. 1.10a through H. 1.10g show the travel times and losses used in the

Accounting Plan. These tables are based on the losses and travel times set out in Table
4.7 of the WMP Technical Report.
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Table H.1.10a - Possum Kingdom Lake to Gulf of Mexico

BRA BRA BRA Total Incremental | Incremental
Location Incremental | Cumulative 1:;‘::' Delivery Delivery Travel Time
Loss (%) Loss (%) (days) (%) Factor (days)
Lk PK 0.000 0.000 0.000 100.00
Palo Pinto Gage (Hwy 4) 0.520 0.520 0.510 99.48 0.995 0.5
Dennis 1.980 2.500 2.470 97.50 0.980 2.0
Lk Granbury 1.200 3.700 4.000 96.30 0.988 1.5
Brazos Rv at Glen Rose 0.840 4.540 5.700 95.46 0.991 1.7
Lk Whitney 1.860 6.400 10.000 93.60 0.981 4.3
Jct Brazos Rv - Aquilla Cr 0.450 6.850 10.560 93.15 0.995 0.6
Brazos Rv at Waco 0.300 7.150 11.000 92.85 0.997 0.4
Highbank 0.940 8.090 12.390 91.91 0.990 1.4
Little-Brazos 0.610 8.700 13.290 91.30 0.993 0.9
Brazos at Bryan 0.860 9.560 14.090 90.44 0.991 0.8
JCT Yegua-Brazos 1.060 10.620 15.080 89.38 0.988 1.0
JCT Brazos-Navasota 0.460 11.080 15.510 88.92 0.995 0.4
Hempstead 0.930 12.010 16.380 87.99 0.990 0.9
Richmond 2.820 14.830 19.000 85.17 0.968 2.6
Rosharon 0.980 15.810 19.920 84.19 0.988 0.9
Gulf 1.580 17.390 21.390 82.61 0.981 1.5
Total 17.39 N/A N/A N/A N/A 21.4
Table H.1.10b - Lake Aquilla to Brazos Confluence
BRA BRA BRA Travel Total Incremental Incremental
Location Incremental | Cumulative Time Delivery Delivery Travel Time
Loss (%) Loss (%) (days) (%) Factor (days)
Lk Aquilla 0.000 0.000 0.000 100.00
Aquilla Ck abv Aquilla 0.110 0.110 0.120 99.89 0.999 0.1
JCT Aquilla Ck-Brazos Rv 0.390 0.500 0.560 99.50 0.996 0.4
Total 0.500 N/A N/A N/A N/A 0.5
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Table H.1.10c - Lake Proctor to Little/Brazos Confluence

BRA BRA BRA Travel Total Incremental | Incremental
Location Incremental | Cumulative Time Delivery Delivery Travel Time
Loss (%) Loss (%) (days) (%) Factor (days)
Lk Proctor 0.000 0.000 0.000 100.00
Leon Rv nr Hasse 2.700 2.700 1.000 97.30 0.973 1.0
Leon Rv at Gatesville 45.800 48.500 4.300 51.50 0.529 3.3
Lake Belton 2.600 51.100 7.000 48.90 0.950 2.7
Leon Rv nr Belton 0.160 51.260 7.200 48.74 0.997 0.2
Little Rv nr Little Rv 0.890 52.150 8.100 47.85 0.982 0.9
Jct San Gabriel Rv - Little Rv 2.390 54.540 9.800 45.46 0.950 1.7
Little Rv at Cameron 0.500 55.040 10.200 44.96 0.989 0.4
Jct Little Rv - Brazos Rv 1.560 56.600 11.300 43.40 0.965 1.1
Total 56.600 N/A N/A N/A N/A 11.3
Table H.1.10d - Lake Stillhouse Hollow to Little River Gage
BRA BRA BRA Travel Total Incremental Incremental
Location Incremental | Cumulative Time Delivery Delivery Travel Time
Loss (%) Loss (%) (days) (%) Factor (days)
Lk Stillhouse 0.000 0.000 0.000 100.00
Lampasas R nr Belton 0.050 0.050 0.140 99.95 0.9995 0.1
Little Rv nr Little Rv 0.530 0.580 1.090 99.42 0.9947 1.0
Total 0.580 N/A N/A N/A N/A 1.1
Table H.1.10e - Lake Georgetown to Little/San Gabriel Confluence
BRA BRA BRA Travel Total Incremental Incremental
Location Incremental | Cumulative Time Delivery Delivery Travel Time
Loss (%) Loss (%) (days) (%) Factor (days)
Lk Georgetown 0.000 0.000 0.000 100.00
N San Gabriel nr Georgetown 0.020 0.020 0.030 99.98 0.9998 0.0
Lk Granger 0.780 0.800 1.000 99.20 0.9922 1.0
San Gabriel nr Laneport 0.130 0.930 1.130 99.07 0.9987 0.1
Jct San Gabriel - Little 0.670 1.600 1.810 98.40 0.9932 0.7
Total 1.600 N/A N/A N/A N/A 1.8
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Table H.1.10f - Lake Somerville to Brazos/Yegua Confluence

BRA BRA BRA Travel Total Incremental Incremental
Location Incremental | Cumulative Time Delivery Delivery Travel Time
Loss (%) Loss (%) (days) (%) Factor (days)
Lk Somerville 0.000 0.000 0.000 100.00
Yegua nr Somerville 0.070 0.070 0.070 99.93 0.999 0.1
Jct Yegua-Brazos 1.030 1.100 1.080 98.90 0.990 1.0
Total 1.100 N/A N/A N/A N/A 1.1
Table H.1.10g - Lake Limestone to Brazos/Navasota Confluence
BRA BRA BRA Travel Total Incremental Incremental
Location Incremental | Cumulative Time Delivery Delivery Travel Time
Loss (%) Loss (%) (days) (%) Factor (days)
Lk Limestone 0.000 0.000 0.000 100.00
Nava at Easterly 0.880 0.880 1.210 99.12 0.991 1.2
JCT Navasota-Brazos 3.620 4.500 6.520 95.50 0.963 5.3
Total 4.500 N/A N/A N/A N/A 6.5

H.1.5 Environmental Flows

Instream flow accounting tracks BRA’s compliance with the environmental flow

requirements from the WMP at twelve USGS stream gage locations:

e Brazos River near South Bend (USGS 08088000),
e Brazos River near Palo Pinto (USGS 08089000),
e Brazos River near Glen Rose (USGS 08091000),
e Brazos River at Waco (USGS 08096500),
e Leon River at Gatesville (USGS 08100500),
¢ Little River near Little River (USGS 08104500),
e Navasota River near Easterly (USGS 08110500),
e Little River at Cameron (USGS 08106500),

21

Appendix H




e Brazos River at SH 21 near Bryan (USGS 08108700),
e Brazos River near Hempstead (USGS 08111500),

e Brazos River at Richmond (USGS 08114000), and

e Brazos River near Rosharon (USGS 08116650).

The Instream Flow File of the Accounting Plan described in Section H.6 below determines
seasonal climatic conditions (Wet, Average, or Dry), and classifies the flows at each gage
as either base flows or high flow pulses (HFP or pulse). Flows are then compared to
base flow and HFP criteria. Compliance with environmental flow requirements is tracked
at the diversion points in the Reservoir and Reach Files described in Sections H.4 and
H.5 below, and summarized in the annual achievement report in the reporting file

described in Section H.7 below.

H.2  Structure of Accounting Plan

The Accounting Plan consists of five Microsoft Excel workbooks and associated
documentation. The five workbooks are:

Reference.xlsb Miscellaneous data used in other workbooks, including
historical data, reservoir information, conversion factors, etc.

IFCalcs.xlIsb Instream flow calculations

Reservoirs.xlsb Information on the operation of the eleven existing BRA
System reservoirs (Allens Creek not included at this time)

Reaches.xIsb Tracking of water supply releases and return flows

Summary.xIsb Summary and water rights reporting

Each workbook has several tables, which are discussed in detail below.
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The Accounting Plan includes reports and calculations on both a daily and monthly basis.
In general, monthly values are located at the top of each table and daily values are
underneath. Colors and shading are used to help identify different categories of
calculations and types of use. Columns with yellow shading are entered manually by
BRA staff.

The Accounting Plan was developed using Microsoft Office 2016. Macros must be
enabled for the workbooks to calculate correctly. It is recommended that the workbooks

remain in binary format (xIsb extension) to reduce file size.

H.3 Reference File Tables

The Reference File is the primary location for entry of historical data by BRA staff. It also
includes other data such as area-capacity-elevation tables and other miscellaneous data
used in other parts of the Accounting Plan.

H.3.1 Table REF1 — Introduction and Table of Contents

This table contains title information for the Accounting Plan. BRA staff will enter the year
of the Accounting Plan. The spreadsheet will determine if the year is a leap year. The

table also includes a Table of Contents for the Reference File.

This table also includes a place to enter the current Demand Level for the year, as defined
in Table 2.3 of the Water Management Plan and shown in Table H.1.2 above. The
Demand Level sets the maximum diversion amount and reach limits for System Operation
Permit diversions. A drop-down list limits the input into the cell to the four levels (A, B, C
and D). Demand Level A assumes that Allens Creek Reservoir has not been built and
that the Comanche Peak Nuclear Power Plant (CPNPP) has not been expanded.
Demand Level B is the same as Level A but assumes expansion of CPNPP. Demand

Level C has Allens Creek Reservoir operating without the CPNPP expansion, and
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Demand Level D has both Allens Creek Reservoir and the CPNPP expansion. The
scenarios with Allens Creek will require modification of the Accounting Plan to include
that new reservoir. A warning message has been added to Demand Levels C and D
stating that the current Accounting Plan, until modified, is not appropriate for these

Demand Levels.

H.3.2 Table REF2 — Average Monthly and Daily Return Flows for Plants with BRA-

Sourced Discharges

Table REF2 contains monthly average and daily return flows for plants that discharge
return flows that originate as BRA water or are owned or operated by BRA (see Table
H.1.5 above), referred to in this Accounting Plan as BRA Return Flows. Table REF2

includes plants that partially discharge BRA-sourced water (see Table H.1.6 above).

Monthly average return flows are in rows 12 through 23 and the daily return flows are in
rows 29 through 394. Both monthly and daily data will be entered by BRA staff. If daily
return flows are available, they will be entered in the lower portion of the table and average
monthly return flows will be calculated for the upper table. However, it is anticipated that
the most readily available data will be monthly average values in million gallons per day
(MGD). If daily return flows are not available, then every day in the corresponding month
will be set equal to the monthly average. The daily data are passed on to Table REF3,
where the flows are divided into BRA sourced discharges (i.e. BRA Return Flows) and

return flows from other sources.

Row 9 of the spreadsheet is the TPDES number for each discharge. The WAM control
point for the discharge is in Row 10 of the spreadsheet. Row 11 of the spreadsheet shows
the Accounting Plan table name where the return flow data are input to a reach or

reservoir.

The following describes the columns in Table REF2. The values in the columns are the

same for each column, i.e., either the monthly average or daily discharge.
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Column

No Column Label Units
L1 Month number none
L2 Name none
R1 Sportsman’s World MUD WTP MGD
R2 Double Diamond (The Cliffs WWTP) MGD
R3 City of Granbury (WWTP) MGD
R4 SWATS MGD
R5 Acton MUD (Decordova Bend WWTP) MGD
R6 Acton MUD (Pecan Plantation WWTP) MGD
R7 AES Wolf Hollow Power Plant MGD
R8 Bosque County Power Plant MGD
R9 City of Hillsboro (WWTP) MGD
R10 City of McGregor (South WWTP) MGD
R11 City of Marlin WWTP MGD
R12 City of DeLeon WWTP MGD
R13 Upper Leon MWD WWTP MGD
R14 City of Dublin WWTP MGD
R15 City of Comanche WWTP MGD
R16 City of Hamilton MGD
R17 City of Copperas Cove (Northwest WWTP) MGD
R18 City of Gatesville (Leon Plant WWTP) MGD
R19 City of Gatesville (Stillhouse Branch) MGD
R20 City of Copperas Cove (Northeast WWTP) MGD
R21 City of Moody WWTP MGD
R22 Bell County WCID #1 WWTP MGD
R23 City of Lampasas (Henderson WWTF) MGD
R24 City of Copperas Cove (South WWTP) MGD
R25 City of Harker Heights WWTP MGD
R26 Bell County WCID #1 WWTP 2 MGD
R27 Bell County WCID #1 MGD
R28 TBRSS (Temple Belton Regional WWTP) MGD
R29 Bell County WCID #2 (Academy WWTP) MGD
R30 Bell County WCID #2 (Little River WWTP) MGD
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co:::n Column Label Units
R31 Bell County WCID #3 MGD
R32 City of Georgetown (San Gabriel WWTP) MGD
R33 City of Georgetown (Dove Springs WWTP) MGD
R34 City of Georgetown (Pecan Branch WWTP) MGD
R35 BCRWSS West (Brushy Creek Regional WWTP) MGD
R36 BCRWSS East (Brushy Creek Regional WWTP East) MGD
R37 City of Taylor (Mustang Creek WWTP) MGD
R38 City of Holland WWTP MGD
R39 City of Rosebud WWTP MGD
R40 City of Brenham WWTP MGD
R41 City of Hutto WWTP MGD

H.3.3 Table REF3 — Average Monthly and Daily Return Flows Tracked for Bed-and-

Banks Delivery

This table defines the portion of the BRA Return Flows listed in Table REF2 that will be
tracked in the Accounting Plan. The portion of the return flows that originates from BRA
sources and is appropriated under Texas Water Code § 11.042(b) and (c) is tracked.
Some of the return flows of others appropriated under Texas Water Code 88 11.046(c)
and 11.121 may also be tracked if there is insufficient information to determine the portion
of the return flows that originates from the return flows of others. For example, some
dischargers may use water from BRA sources most of the time but use a small amount
of groundwater for peaking purposes. All of the tracked return flows will count against the

47,332 acre-feet per year maximum diversion of BRA Return Flows authorized for BRA

under Paragraph 1.B.(2) of the System Operation Permit.

Table REF3 is divided into four parts:
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Rows 7 through 21 contain the monthly historical percentages of the discharge
that consists of BRA-sourced water. These values will be entered by BRA staff. If
the portion is not known, then a value of 100% will be used, assuming that the
volume of return flows from other sources is relatively small. If the volume of return
flows from other sources is large, then historical averages from previous years may
be used. Row 22 is the Annual Average of the BRA-sourced return flows, which is
the sum of rows 71 through 436 divided by the sum of REF2_BRA Sourced Flows
rows 29 through 394.

Rows 29 through 43 contain the calculated monthly volume of return flows from
BRA sources. These values are the monthly sum of the daily return flows from
BRA sources in rows 69 through 436 multiplied by a conversion factor.

Rows 48 through 62 contain the monthly volume of return flows that are from other
sources. These values are calculated by multiplying the average monthly return
flows from Table REF2 by the number of days in the month and the conversion
factor, and then subtracting the volume from BRA sources in rows 29 through 43.
Rows 69 through 436 are the daily return flows from REF2 multiplied by the
appropriate monthly percentage to determine the daily amount of return flows from
BRA sources. These are the return flows that are tracked as BRA Return Flows.

Line 68 of REF3 is where BRA staff enters the delivery factors for the return flows to each
reach or reservoir in the Accounting Plan. The delivery factors are applied in the Tables
BASIC 1 through 12 in the Reference File for use in the appropriate reservoir or reach

location, as described in Sections H.4 and H.5 below.

The following describes the columns in Table REF3 and the units in the four portions of
the table. All of the data in the respective sections are the same, as described in the

bullets above.
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Monthly

Monthly Return | Return Flow | Daily Return
Monthly
Column Name Percentage Flow Volume Volume Flows from
Number . & from BRA from Other | BRA Sources
Units . .
Sources Units Sources Units
Units
L1 Month number None None None None
L2 Month end date None None None None
R1 Sportsmans World MUD WTP None acft acft MGD
Double Diamond (The Cliffs
R2 WWTP) None acft acft MGD
R3 City of Granbury (WWTP) None acft acft MGD
R4 SWATS None acft acft MGD
Acton MUD (Decordova Bend
R5 WWTP) None acft acft MGD
Acton MUD (Pecan Plantation
R6 WWTP) None acft acft MGD
R7 AES Wolf Hollow Power Plant None acft acft MGD
R8 Bosque County Power Plant None acft acft MGD
R9 City of Hillsboro (WWTP) None acft acft MGD
R10 City of McGregor (South WWTP) None acft acft MGD
R11 City of Marlin WWTP None acft acft MGD
R12 City of DeLeon WWTP None acft acft MGD
R13 Upper Leon MWD WWTP None acft acft MGD
R14 City of Dublin WWTP None acft acft MGD
R15 City of Comanche WWTP None acft acft MGD
R16 City of Hamilton None acft acft MGD
City of Copperas Cove (Northwest
R17 WWTP) None acft acft MGD
City of Gatesville (Leon Plant
R18 WWTP) None acft acft MGD
R19 City of Gatesville (Stillhouse None acft acft MGD
Branch
City of Copperas Cove (Northeast
R20 WWTP) None acft acft MGD
R21 City of Moody WWTP None acft acft MGD
R22 Bell County WCID #1 WWTP None acft acft MGD
City of Lampasas (Henderson
R23 WWTF) None acft acft MGD
City of Copperas Cove (South
R24 WWTP) None acft acft MGD
R25 City of Harker Heights WWTP None acft acft MGD
R26 Bell County WCID #1 WWTP 2 None acft acft MGD
R27 Bell County WCID #1 None acft acft MGD
TBRSS (Temple Belton Regional
R28 WWTP) None acft acft MGD
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Monthly

Monthly Return | Return Flow | Daily Return
Monthly
Column Name Percentage Flow Volume Volume Flows from
Number . & from BRA from Other | BRA Sources
Units . .
Sources Units Sources Units
Units
Bell County WCID #2 (Academy
R29 WWTP) None acft acft MGD
Bell County WCID #2 (Little River
R30 WWTP) None acft acft MGD
R31 Bell County WCID #3 None acft acft MGD
City of Georgetown (San Gabriel
R32 WWTP) None acft acft MGD
City of Georgetown (Dove Springs
R33 WWTP) None acft acft MGD
City of Georgetown (Pecan Branch
R34 WWTP) None acft acft MGD
BCRWSS West (Brushy Creek
R35 Regional WWTP) None acft acft MGD
BCRWSS East (Brusy Creek
R N f f MGD
36 Regional WWTP East) one actt actt G
City of Taylor (Mustang Creek
R37 WWTP) None acft acft MGD
R38 City of Holland WWTP None acft acft MGD
R39 City of Rosebud WWTP None acft acft MGD
R40 City of Brenham WWTP None acft acft MGD
R41 City of Hutto WWTP None acft acft MGD

Row 64 is a check that the sum of the volume of the BRA Return Flows and the portion
of the Return Flows of Others equals the total in Table REF2.

H.3.4 Table REF4 — Average Monthly Return Flows from Others

Table REF4 contains the monthly Return Flows of Others, which consists of return flows

that do not originate from BRA sources or BRA-owned or operated plants. These return

flows are appropriated under Texas Water Code 88 11.046(c) and 11.121. These return
Table SUM17 in the Summary File

compares these return flows, along with the BRA Return Flows from Tables REF2 and

flows are not tracked by the Accounting Plan.

REF3, to the amount used for the water availability analysis in the Water Management

Plan.
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The columns in this table are as follows. All data values are the monthly average return

flows from the respective sources.

Iizlr::‘:r Label Units
L1 Month number none
L2 End-of-month date none
R1 City of Breckenridge WWTP MGD
R2 City of Graham WWTP MGD
R3 City of Ranger (Ranger WWTP) MGD
R4 City of Mineral Wells (Willow Creek WWTP) MGD
R5 City of Mineral Wells (Pollard Creek WWTP) MGD
R6 City of Glen Rose WWTP MGD
R7 City of Whitney (Polk Street WWTP) MGD
R8 City of Itasca WWTP MGD
R9 City of Stephenville (Stephenville WWTP) MGD
R10 City of Hico WWTP MGD
R11 City of Meridian WWTP MGD
R12 City of Clifton WWTP MGD
R13 City of Valley Mills MGD
R14 City of West WWTP MGD
R15 City of Robinson MGD
R16 City of Eastland WWTP MGD
R17 City of Florence WWTP MGD
R18 Universal Services Fort Hood WWTP MGD
R19 Liberty Hill Regional WWTP MGD
R20 City of Cameron (Cameron WWTP) MGD
R21 City of Cedar Park (Water Reclamation) MGD
R22 City of Leander WWTP MGD
R23 City of Bartlett WWTP MGD
R24 City of Hearne WWTP 2 MGD
R25 City of Calvert MGD
R26 City of Temple (Doshier Farm WWTP) MGD
R27 City of Troy WWTP MGD
R28 City of Lexington WWTP MGD
R29 City of Rockdale WWTP MGD
R30 City of Giddings (North WWTP) MGD
R31 City of Caldwell MGD
R32 TX Dept MHMR (Mexia State School) MGD
R33 City of Teague West WWTP MGD
R34 City of Mexia WWTP MGD
R35 City of Groesbeck MGD
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Islzlr::l:r Label Units
R36 City of Navasota (Old WWTP) MGD
R37 Texas A&M University (TAMU Main Campus WWTP) MGD
R38 City of Somerville WWTP MGD
R39 Texas A&M University (Brayton Fire Training School) MGD
R40 Texas Dept. of Criminal Justice (Pack Unit WWTP) MGD
R41 Texas Dept. of Criminal Justice (Luther WWTP) MGD
R42 Sanderson Farms Brazos Processing Division MGD
R43 Sanderson Farms INC MGD
R44 City of Bellville WWTP MGD
R45 City of Sealy (Allens Creek WWTP) MGD
R46 City of Rosenberg (Plant NO 1A WWTP) MGD
R47 Prairie View A&M University WWTP MGD
R48 Brookshire MWD WWTP MGD
R49 Frito-Lay Inc. (Rosenberg Facility) MGD
R50 Fort Bend Co. MUD 081 MGD
R51 City of Hempstead WWTP MGD
R52 City of Wallis WWTP MGD
R53 City of Fulshear WWTP MGD
R54 City of Rosenberg WWTP 2 MGD
R55 City of Richmond MGD
R56 City of Richmond MGD
R57 Authority SLRSS (Surgarland North WWTP) MGD
R58 Pecan Grove MUD MGD
R59 City of Sugarland (South WWTP) MGD
R60 Texas Department of Criminal Justice - Central MGD
R61 Texas Department of Criminal Justice - Jester IlI MGD
R62 Plantation MUD MGD
R63 Fort Bend MUD 106 MGD
R64 Fort Bend MUD 112 (New Territory North Regional WWTP) | MGD
R65 Texas Department of Criminal Justice - Jester | MGD
R66 Missouri City Steep Bank Flay Bank WWTP MGD
R67 Quail Valley Utility District WWTP MGD
R68 Sienna Plantation MUD 1 MGD
R69 City of Lake Jackson WWTP MGD
R70 City of West Columbia WWTP MGD
R71 City of Freeport (Central WWTP) MGD

H.3.5 Table REF5 — Reach Diversions
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Table REF5 is the entry point for the daily diversions by reach. All of these diversions are
run-of-the-river diversions. Lakeside diversions from reservoirs are entered in the BASIC
tables described below. All values are entered by BRA staff. Except for larger BRA
customers, diversions are aggregated by reach. Each reach has five columns for data
entry that are summed together in the Reach File. Major customers have their own entry
column. Row 6 of the REF5 spreadsheet contains the table name from the Reach File.
Row 7 shows the reach name (see Table H.1.9 above). In some cases, the reaches have
been divided into sub-reaches because there is a gage or a major diversion in the reach.
These sub-reaches are shown in Row 8. All values are assumed to be in acre-feet per
day. BRA staff may change this to other units as long as the corresponding conversion

factor in the Reach File is changed.

The following describes the columns in Table REF5:

Reach . Column i
Column Table Reach Sub-Reach Units Label Description

L1 none Month Month number

L2 none | EOMonth | End-of-month date

L3 none Date Date

D1 acft Divl Daily diversion 1

D2 acft Div2 Daily diversion 2

D3 | REACH1 | "ossum Kingdom to acft Div3 | Daily diversion 3
Palo Pinto gage

D4 acft Div4 Daily diversion 4

D5 acft Div5 Daily diversion 5

D6 acft Divl Daily diversion 1

D7 acft Div2 Daily diversion 2

D8 Palo l?lnto gage to acft Div3 Daily diversion 3
Dennis gage

D9 acft Div4 Daily diversion 4

D10 acft Div5 Daily diversion 5

REACH2

D11 acft Divl Daily diversion 1

D12 acft Div2 Daily diversion 2

D13 Dennis Gage to Lk acft Div3 Daily diversion 3
Granbury

D14 acft Div4 Daily diversion 4

D15 acft Div5 Daily diversion 5

D16 acft Divl Daily diversion 1

D17 acft Div2 Daily diversion 2

REACH3 Lk Granbury to Glen
D18 Rose Gage acft Div3 Daily diversion 3
D19 acft Div4 Daily diversion 4
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Reach . Column .
Column Table Reach Sub-Reach Units Label Description
D20 acft Div5 Daily diversion 5
D21 acft Divl Daily diversion 1
D22 acft Div2 Daily diversion 2
D23 Gleh Rose Gage to Lake acft Div3 Daily diversion 3
Whitney
D24 acft Div4 Daily diversion 4
D25 acft Div5 Daily diversion 5
D26 acft Divl Daily diversion 1
D27 acft Div2 Daily diversion 2
D28 Above acft Div3 Daily diversion 3
Gage
D29 acft Div4 Daily diversion 4
D30 Lake Aquilla to acft Div5 Daily diversion 5
REACH4 | Aquilla/Brazos
D31 Confluence acft Divl Daily diversion 1
D32 acft Div2 Daily diversion 2
D33 Below acft Div3 Daily diversion 3
Gage
D34 acft Div4 Daily diversion 4
D35 acft Div5 Daily diversion 5
D36 acft Divl Daily diversion 1
D37 acft Div2 Daily diversion 2
D38 Above acft Div3 Daily diversion 3
Gage
D39 acft Div4 Daily diversion 4
D40 Lk Whitney to acft Div5 Daily diversion 5
REACH5 Aquilla/Brazos
D41 Confluence acft Divl Daily diversion 1
D42 acft Div2 Daily diversion 2
D43 Below acft Div3 | Daily diversion 3
Gage
D44 acft Div4 Daily diversion 4
D45 acft Div5 Daily diversion 5
D46 acft Divl Daily diversion 1
D47 Aquilla/Brazos acft Div2 Daily diversion 2
D48 Confluence to Waco acft Div3 Daily diversion 3
D49 Gage acft Div4 Daily diversion 4
D50 acft Div5 Daily diversion 5
D51 acft Divl Daily diversion 1
D52 acft Div2 Daily diversion 2
REACH®6 Waco Gage to
D Di Dailv di .

53 Highbank Gage acft iv3 aily diversion 3
D54 acft Div4 Daily diversion 4
D55 acft Div5 Daily diversion 5
D56 acft Divl Daily diversion 1
D57 Highbank Gage to acft Div2 Daily diversion 2

Brazos/Little
D58 Confluence acft Div3 Daily diversion 3
D59 acft Div4 Daily diversion 4
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Reach . Column .
Column Table Reach Sub-Reach Units Label Description
D60 acft Div5 Daily diversion 5
D61 acft Divl Daily diversion 1
D62 Above acft Div2 Daily diversion 2
D63 REACH7 Hasse acft Div3 Daily diversion 3
D64 Gage acft Divd | Daily diversion 4
D65 Lake Proctor to Leon at acft Div5 Daily diversion 5
D66 Gatesville Gage acft Divl Daily diversion 1
D67 acft Div2 Daily diversion 2
Below
D68 Hasse acft Div3 Daily diversion 3
D69 Gage acft Diva | Daily diversion 4
D70 acft Div5 Daily diversion 5
REACH8
D71 acft Divl Daily diversion 1
D72 acft Div2 Daily diversion 2
D73 Gatesville Gage to Lake acft Div3 Daily diversion 3
Belton
D74 acft Div4 Daily diversion 4
D75 acft Div5 Daily diversion 5
D76 acft Divl Daily diversion 1
D77 acft Div2 Daily diversion 2
D78 Lk Belton to Leon acft Div3 Daily diversion 3
Belton Gage
D79 acft Div4 Daily diversion 4
D80 acft Div5 Daily diversion 5
D81 REACH9 City of Temple acft Daily City of Temple diversion
D82 acft Divl Daily diversion 1
D83 Leon R nr Belton Gage acft Div2 Daily diversion 2
D84 to Little R at Little River acft Div3 Daily diversion 3
D85 Gage acft Div4 Daily diversion 4
D86 acft Div5 Daily diversion 5
D87 acft Divl Daily diversion 1
D88 Stillhouse Hollow to acft Div2 Daily diversion 2
D89 Lampasas nr Belton acft Div3 Daily diversion 3
D90 Gage acft Div4 Daily diversion 4
D91 acft Div5 Daily diversion 5
REACH10
D92 acft Divl Daily diversion 1
D93 Lampasas nr Belton acft Div2 Daily diversion 2
D94 Gage to Little R at Little acft Div3 Daily diversion 3
D95 River Gage acft Diva Daily diversion 4
D96 acft Div5 Daily diversion 5
D97 Little R at Little R to acft Divl Daily diversion 1
D98 REACH11 | Little/San Gabriel acft Div2 Daily diversion 2
D99 Confluence acft Div3 Daily diversion 3
34

Appendix H




Reach . Column .
Column Table Reach Sub-Reach Units Label Description

D100 acft Div4 Daily diversion 4
D101 acft Div5 Daily diversion 5
D102 acft Divl Daily diversion 1
D103 acft Div2 Daily diversion 2

Lake Georgetown to N - . .
D104 Fk San Gabriel Gage acft Div3 Daily diversion 3
D105 acft Div4 Daily diversion 4
D106 acft Div5 Daily diversion 5

REACH12

D107 acft Divl Daily diversion 1
D108 acft Div2 Daily diversion 2
D109 N Fk San Gabriel Gage acft Div3 | Daily diversion 3

to Lake Granger
D110 acft Div4 Daily diversion 4
D111 acft Div5 Daily diversion 5
D112 acft Divl Daily diversion 1
D113 acft Div2 Daily diversion 2
D114 Lake Granger to acft Div3 | Daily diversion 3

Laneport Gage
D115 acft Div4 Daily diversion 4
D116 acft Div5 Daily diversion 5

REACH13

D117 acft Divl Daily diversion 1
D118 Laneport Gage to San acft Div2 Daily diversion 2
D119 Gabriel/Little acft Div3 Daily diversion 3
D120 Confluence acft Div4 Daily diversion 4
D121 acft Div5 Daily diversion 5
D122 acft Divl Daily diversion 1
D123 Confluence acft Div2 Daily diversion 2
D124 to Alcoa acft Div3 Daily diversion 3
D125 Ul acft Div4 Daily diversion 4
D126 acft Div5 Daily diversion 5

Little/San Gabriel Alcoa
D127 Confluence to . . acft Alcoa Daily Alcoa diversion

Diversion

Cameron Gage
D128 acft Divl Daily diversion 1
D129 | peacHia glif,Zfsion acft Div2 Daily diversion 2
D130 to acft Div3 Daily diversion 3
D131 Cameron acft Div4 Daily diversion 4
D132 acft Div5 Daily diversion 5
D133 acft Divl Daily diversion 1
D134 Cameron Gage to acft Div2 Daily diversion 2
D135 Little/Brazos acft Div3 Daily diversion 3
D136 Confluence acft Div4 Daily diversion 4
D137 acft Div5 Daily diversion 5
D138 REACH15 acft Divl Daily diversion 1
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Reach . Column .
Column Table Reach Sub-Reach Units Label Description
D139 acft Div2 Daily diversion 2
D140 Brazos/Little acft Div3 Daily diversion 3
Confluence to Bryan
D141 Gage acft Div4 Daily diversion 4
D142 acft Div5 Daily diversion 5
D143 acft Divl Daily diversion 1
D144 Bryan Gage to acft Div2 Daily diversion 2
D145 Brazos/Yegua acft Div3 Daily diversion 3
D146 Confluence acft Diva | Daily diversion 4
D147 acft Div5 Daily diversion 5
D148 acft Divl Daily diversion 1
D149 acft Div2 Daily diversion 2
D150 Lake Somerville to acft Div3 Daily diversion 3
Yegua Gage
D151 acft Div4 Daily diversion 4
D152 acft Div5 Daily diversion 5
REACH16
D153 acft Divl Daily diversion 1
D154 Yegua Gage to acft Div2 Daily diversion 2
D155 Yegua/Brazos acft Div3 Daily diversion 3
D156 Confluence acft Div4 Daily diversion 4
D157 acft Div5 Daily diversion 5
D158 acft Divl Daily diversion 1
D159 Brazos/Yegua acft Div2 Daily diversion 2
D160 | REACH17 | COnfluenceto acft Div3 | Daily diversion 3
Brazos/Navasota
D161 Confluence acft Div4 Daily diversion 4
D162 acft Div5 Daily diversion 5
D163 acft Divl Daily diversion 1
D164 acft Div2 Daily diversion 2
D165 Lake Limestone to acft Div3 | Daily diversion 3
Easterly Gage
D166 acft Div4 Daily diversion 4
D167 acft Div5 Daily diversion 5
D168 REACH18 acft TMPA Daily TMPA diversion
D169 acft Divl Daily diversion 1
D170 Easterly Gage to acft Div2 | Daily diversion 2
Navasota/Brazos
D171 Confluence acft Div3 Daily diversion 3
D172 acft Div4 Daily diversion 4
D173 acft Div5 Daily diversion 5
D174 acft Divl Daily diversion 1
D175 Brazos/Navasota acft Div2 Daily diversion 2
D176 REACH19 | Confluence to acft Div3 Daily diversion 3
D177 Hempstead Gage acft Div4 Daily diversion 4
D178 acft Div5 Daily diversion 5
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Reach . Column .
Column Table Reach Sub-Reach Units Label Description
D179 acft Divl Daily diversion 1
D180 acft Div2 Daily diversion 2
D181 Hempstead [ o Div3 | Daily diversion 3
to Canal A
D182 acft Div4 Daily diversion 4
D183 acft Div5 Daily diversion 5
D184 Canal A acft Daily Canal A diversion
D185 acft Divl Daily diversion 1
Hempstead to
D186 | REACH20 | it mond Gage acft Div2 | Daily diversion 2
Canal Ato . S .
D187 NRG acft Div3 Daily diversion 3
D188 acft Div4 Daily diversion 4
D189 acft Div5 Daily diversion 5
Daily NRG diversion assigned
D190 EIESVSExcess acft to Excess Flows permit (COA
12-5166)
Daily NRG diversions under
D151 NRG Other acft other BRA water rights
D192 acft Divl Daily diversion 1
D193 Richmond acft Div2 Daily diversion 2
D194 Gage to acft Div3 Daily diversion 3
D195 GCWAL acft Div4 Daily diversion 4
D196 acft Div5 Daily diversion 5
D197 GCWA1 acft Daily GCWA diversion
D198 acft Divl Daily diversion 1
D199 acft Div2 Daily diversion 2
GCWA1to . L -
D200 GCWA2 acft Div3 Daily diversion 3
D201 acft Div4 Daily diversion 4
D202 acft Div5 Daily diversion 5
D203 GCWA2 acft Daily GCWA diversion
p204 | REACH21 | Richmond Gage to Gulf acft Divi | Daily diversion 1
D205 Rosharon acft Div2 Daily diversion 2
D206 Gage to acft Div3 Daily diversion 3
D207 Dow Harris | 4 Divé | Daily diversion 4
D208 acft Div5 Daily diversion 5
D209 Dow Harris acft Daily Dow Harris diversion
D210 acft Divl Daily diversion 1
D211 Dow Harris acft Div2 Daily diversion 2
D212 to Dow acft Div3 Daily diversion 3
D213 Brazoria acft Diva | Daily diversion 4
D214 acft Div5 Daily diversion 5
D215 Dow . acft Daily Dow Brazoria diversion
Brazoria
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H.3.6 Table REF6 — Reservoir Data

Table REF6 contains conservation elevation and total storage for the eleven BRA System
reservoirs. Additional data regarding BRA'’s authorized storage, conservation storage,
hydropower storage (SWPA storage) and dead storage are included for Lake Whitney.
These data are referenced in the IFCalc and Reservoir Files.

The storage is calculated from elevation using the Excel user function INTERPOLATE.
Macros must be enabled in order for this function to perform its calculations, and the

workbooks must be saved as a macro-enabled file type (.xIsm or .xIsb).

The following is a description of the columns in Table REF6:

Column Label Units Description

R1 Reservoir none Reservoir name

Elevation at the top of the reservoir

R2 Elevation feet .
conservation pool

Total storage volume below the top
of conservation pool. Calculated
R3 Storage acft from Area-Capacity-Elevation table
in Reference spreadsheet. Uses
special INTERPOLATE function.

Storage and elevation associated
with Lake Whitney features (BRA
R4 Feature None storage, bottom of conservation
pool, SWPA or hydropower storage,
and dead storage).

Elevation associated with Lake

R5 Elevation feet .
Whitney storage feature

Storage volume associated with

R f
6 Storage actt Lake Whitney storage feature

H.3.7 Table REF7 — Pan Factors

Table REF7 contains the pan factors used to convert pan evaporation measured at the

BRA System reservoirs to gross reservoir evaporation. These factors are used in the
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Reservoir File as part of the inflow calculation. There is a unique set of factors for each

reservoir.

The following describes the columns in Table REF7:

Column Label Units Description

F1 Month None Month

F2 Possum Kingdom Lake None Monthly evaporation pan factors
F3 Lake Granbury None Monthly evaporation pan factors
Fa Lake Whitney None Monthly evaporation pan factors
F5 Lake Aquilla None Monthly evaporation pan factors
F6 Lake Proctor None Monthly evaporation pan factors
F7 Lake Belton None Monthly evaporation pan factors
F8 Lake Stillhouse Hollow None Monthly evaporation pan factors
F9 Lake Georgetown None Monthly evaporation pan factors
F10 Lake Granger None Monthly evaporation pan factors
F11 Lake Somerville None Monthly evaporation pan factors
F12 Lake Limestone None Monthly evaporation pan factors

H.3.8 Table REF8 — Conversion Factors

Table REF8 has conversion factors used to change units from cfs to acft/day, MGD to cfs

and MGD to acft/day. All workbooks use these factors.

H.3.9 Table REF9 — Reach Diversion Limits and Water Right Diversion Limits

Table REF9 contains the maximum limits to diversions for Water Use Permit No. 5851
(the System Operation Permit), which vary by diversion reach and Demand Level, as well
as the limits for other existing BRA water rights. The System Operation Permit Demand

Level, which is shown in cell H3, is set in Table REF1.

Rows 5 through 48 contain the diversion limits for the System Operation Permit. Rows 7
through 46 have the limits for each reach. Table H.1.9 is a list of these reaches. Rows
47 and 48 have the total limits for diversion of natural flows and the Return Flows of

Others and the maximum diversion of the tracked BRA Return Flows. The last column in
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this part of the table is the selected limit for the current Accounting Plan, as set in Table
REF1.

Rows 51 through 65 contain the maximum diversion for the BRA reservoir water rights
(COA Nos. 12-5155 through 12-5165) and the Excess Flows Permit (COA No. 12-5166).
The table includes both the priority diversions for each water right, as well as the
maximum System Order diversions by type of use. The total diversion from all of these
rights is limited to 661,901 acre-feet per year. So even though the total priority plus
System Order diversions from Possum Kingdom totals 955,550 acre-feet, no more than
661,901 acre-feet could be diverted (assuming that all diversions under these rights

occurred at Possum Kingdom).

H.3.10Table DATAL — Basic Data for USGS Gages and Reservoirs
Table DATAL is the entry point for historical gage flows used for environmental flow
calculations. These data will be entered by BRA staff. The table also imports elevation
data from the BASIC data tables in the Reference File and calculates daily storage values,

using the area-capacity data from the ACE tables.

The following describes the columns in Table DATAL:

. I Tables
Column Label Units Description Referenced
L1 Date none Date
61 SOUT2 USGS 08088000 ofs Historical daily average streamflow at 08088000.
Brazos River nr South Bend Used in Table IF 1 of the instream flow file.
Historical daily average streamflow at 08089000.
G2 PLOT2 USGS 08089000 cfs Used in Table IF2 of the instream flow file and

Br Rv nr Palo Pin
azos Rvnr Palo Pinto table REACH 1 of the reaches file.

Historical daily average streamflow at 08091000.

GLRT2 USGS 08091000

G3 Brazos Rv nr Glen Rose cfs Used in Table IF3 of the instream flow file and
table REACH 3 of the reaches file.
Ga WBAT2 USGS 08096500 ofs Historical daily average streamflow at 08096500.
Brazos River at Waco Used in Table IF4 of the instream flow file.
Historical daily average streamflow at 08100500.
G5 GAST2 USGS 08100500 Leon cfs Used in Table IF 5 of the instream flow file and

Rv at Gatesville table REACH 8 of the reaches file.

LRIT2 USGS 08104500 Little H|stor.|cal daily average s.treamflow at 0.8104500.
G6 Rv nr Little River cfs Used in Table IF6 of the instream flow file and
table REACH 11 of the reaches file.
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Column

Label

Units

Description

Tables

Referenced
. Historical daily average streamflow at 08106500.
G7 ;\It/lr:\ergaLrJnS;zr?SIOGSOO Little cfs Used in table IF7 of the instream flow file and
table REACH 14 of the reaches file.
BBZT2 USGS 08108700 Historical daily average streamflow at 08108700.
G8 Brazos Rv at SH 21 nr Bryan, cfs Used in table IF8 of the instream flow file and
TX table REACH 15 of the reaches file.
EAST2 USGS 08110500 Hlstor.lcal daily average §treamflow at 98110500.
G9 Navasota Rv nr Easter! cfs Used in table IF9 of the instream flow file and
y table REACH 18 of the reaches file.
HPDT2 USGS 08111500 H|stor.|cal daily average st.reamflow at 0§111500.
G10 Brazos Rv nr Hempstead. TX cfs Used in table IF10 of the instream flow file and
P ! table REACH 19 of the reaches file.
RMOT?2 USGS 08114000 Hlstorllcal daily average st.reamflow at 0§114000.
G11 Brazos Rv at Richmond cfs Used in table IF11 of the instream flow file and
table REACH 20 of the reaches file.
Historical daily average streamflow at 08116650.
G12 E?asz:)zs LRjjif (R)i:t::fosno cfs Used in table IF11 of the instream flow file and
table REACH 21 of the reaches file.
613 DNNT2 USGS 08090800 ofs Historical daily average streamflow at 08090800.
Brazos Rv nr Dennis, TX Used in table REACH 2 of the reaches file.
G14 HSLT2 USGS 08099500 Leon ofs Historical daily average streamflow at 08099500.
Rv nr Hasse, TX Used in table REACH 7 of the reaches file.
G615 HPDT2 USGS 08098290 ofs Historical daily average streamflow at 08098290.
Brazos Rv nr Highbank Used in table REACH 6 of the reaches file.
616 SMVT2 USGS 08110000 ofs Historical daily average streamflow at 08110000.
Yegua Ck nr Somerville Used in table REACH 16 of the reaches file.
617 AQIT2 USGS 08093360 ofs Historical daily average streamflow at 08093360.
Aquilla Ck abv Aquilla Used in table REACH 4 of the reaches file.
618 AQLT2 USGS 08093100 ofs Historical daily average streamflow at 08093100.
Brazos Rv nr Aquilla Used in table REACH 5 of the reaches file.
619 BLET2 USGS 08102500 Leon ofs Historical daily average streamflow at 08102500.
Rv nr Belton Used in Table REACH 9 of the reaches file.
BLPT2 USGS 08104100 Historical daily average streamflow at 08104100.
G20 cfs . .
Lampasas Rv nr Belton Used in table REACH 10 of the reaches file.
ERT2 104700 N Fk
621 San Ga:r?SSR(\)/SnrO 00 ofs Historical daily average streamflow at 08104700.
Used in table REACH 12 of the reaches file.
Georgetown
GGRT2 USGS 08105700 San Historical daily average streamflow at 08105700.
G22 . cfs . .
Gabriel Rv at Laneport Usedin table REACH 13 of the reaches file.
E1 PSMT2 Possum Kingdom feet H.|stor|cal reservoir elevation for Possum BASIC1
Kingdom
E2 GBYT2 Granbury feet Historical reservoir elevation for Granbury BASIC2
E3 WTYT2 Whitney feet Historical reservoir elevation for Whitney BASIC3
E4 ALAT2 Aquilla feet Historical reservoir elevation for Aquilla BASIC4
ES PCTT2 Proctor feet Historical reservoir elevation for Proctor BASIC5
E6 BLNT2 Belton feet Historical reservoir elevation for Belton BASIC6
E7 STIT2 Stillhouse feet Historical reservoir elevation for Stillhouse BASIC7
E8 GGLT2 Georgetown feet Historical reservoir elevation for Georgetown BASIC8
E9 GLKT2 Granger feet Historical reservoir elevation for Granger BASIC9
E10 SOMT2 Somerville feet Historical reservoir elevation for Somerville BASIC10

41

Appendix H




Column

Label

Units

Description

Tables
Referenced

E11

LLST2 Limestone

feet

Historical reservoir elevation for Limestone

BASIC11

V1

PSMT2 Possum Kingdom

acft

Reservoir storage volume for Possum Kingdom.
Calculated from Area-Capacity-Elevation table in
Reference spreadsheet. Uses special
INTERPOLATE function.

ACE1

V2

GBYT2 Granbury

acft

Reservoir storage volume for Lk Granbury.
Calculated from Area-Capacity-Elevation table in
Reference spreadsheet. Uses special
INTERPOLATE function.

ACE2

V3

WTYT2 Whitney

acft

Reservoir storage volume for Lk Whitney.
Calculated from Area-Capacity-Elevation table in
Reference spreadsheet. Uses special
INTERPOLATE function.

ACE3

\Z

ALAT2 Aquilla

acft

Reservoir storage volume for Lk Aquilla.
Calculated from Area-Capacity-Elevation table in
Reference spreadsheet. Uses special
INTERPOLATE function.

ACE4

V5

PCTT2 Proctor

acft

Reservoir storage volume for Lk Proctor.
Calculated from Area-Capacity-Elevation table in
Reference spreadsheet. Uses special
INTERPOLATE function.

ACE5

V6

BLNT2 Belton

acft

Reservoir storage volume for Lk Belton.
Calculated from Area-Capacity-Elevation table in
Reference spreadsheet. Uses special
INTERPOLATE function.

ACE6

V7

STIT2 Stillhouse

acft

Reservoir storage volume for Lk Stillhouse
Hollow. Calculated from Area-Capacity-Elevation
table in Reference spreadsheet. Uses special
INTERPOLATE function.

ACE7

V8

GGLT2 Georgetown

acft

Reservoir storage volume for Lk Georgetown.
Calculated from Area-Capacity-Elevation table in
Reference spreadsheet. Uses special
INTERPOLATE function.

ACE8

V9

GLKT2 Granger

acft

Reservoir storage volume for Lk Granger.
Calculated from Area-Capacity-Elevation table in
Reference spreadsheet. Uses special
INTERPOLATE function.

ACE9

V10

SOMT2 Somerville

acft

Reservoir storage volume for Lk Somerville.
Calculated from Area-Capacity-Elevation table in
Reference spreadsheet. Uses special
INTERPOLATE function.

ACE10

V11

LLST2 Limestone

acft

Reservoir storage volume for Lk Limestone.
Calculated from Area-Capacity-Elevation table in
Reference spreadsheet. Uses special
INTERPOLATE function.

ACEl11

V12

Total Storage

acft

Sum of columns [V1] through [V11]
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H.3.11Table DATA2 — Palmer Hydrological Drought Indices

Table DATAZ2 contains historical Palmer Hydrological Drought Indices (PHDI) for the last
day of the previous season. These values are used in the Instream Flow File to determine
the climatic condition for each season. As of the time of development of this Accounting

Plan, the link to these data is as follows:

https://www.ncdc.noaa.gov/temp-and-precip/drought/

This link has changed several times in recent years. If this link is no longer active, go to
the National Centers for Environmental Information (NCEI, formerly NCDC) website and
search for Palmer Index.

The following is a description of the columns in Table DATAZ:

Column Units Label Description

PD1 none Season Name of season (Winter, Spring or Summer)

PD2 none Date Date of the end of the previous season

PD3 none Div 1 High Plains PHDI PHDI for the High Plains region on the associated date
PDA none Div 2 Low Rolling Plains PHDI Z;It[()al for the Low Rolling Plains region on the associated
PD5 none Div 3 North Central PHDI PHDI for the North Central region on the associated date
PD6 none Div 4 East Texas PHDI PHDI for the East Texas region on the associated date
PD7 none Div 6 Edwards Plateau PHDI Z;It[()al for the Edwards Plateau region on the associated
PD8 none Div 7 South Central PHDI PHDI for the South Central region on the associated date
PD9 none Div 8 Upper Coast PHDI PHDI for the Upper Coast region on the associated date

H.3.12Tables ACEL1 through ACE11

Tables ACEL1 through ACE11l are area-capacity-elevation tables for the eleven BRA
System reservoirs. Information about the source of the data is included below the table
title. These tables are used here in the Reference File to calculate storage from
elevations, in the Reservoir File to calculate surface areas, and at other locations in the

Accounting Plan.
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The following is a description of the columns in the ACE tables:

Column . o
Label Units Description

No

R1 Elevation feet Elevation
Reservoir water surface area

R2 Area acres corresponding to a particular
elevation.
Reservoir storage volume

R3 Volume acft corresponding to a particular
elevation.

H.3.13Tables BASIC1 through BASIC11

Tables BASICL1 through BASIC11 contain basic information for use in the Reservoir File,
as well as data that is passed on to reaches that are immediately below reservoirs. BRA
staff enter daily data for evaporation, rainfall, diversions directly from the reservoir,
downstream releases (both total releases and the portion of the release dedicated for
water supply), and reservoir elevation. The tables import information from the IFCalc File
regarding applicable instream flow criteria for reference. The tables also sum up return
flows that are returned directly into the reservoir or into a tributary of the reservoir that is
not one of the reaches in Table H.1.9. For return flows that are upstream of the reservoir,
losses may be applied. The delivery factors used in the loss calculation are shown in
Table REF3 Tracked Return Flows (described above) and are derived from the Brazos
WAM.

Most of the tables have a standard layout. Tables for Lake Granbury (BASIC2), Lake
Aquilla (BASIC4), Lake Proctor (BASIC5), Lake Stillhouse Hollow (BASIC7), Lake
Granger (BASIC9), Lake Somerville (BASIC10) and Lake Limestone (BASIC11) all use
the same layout. The following is a description of the columns for tables using the

standard layout:
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Column Label Units Description
L1 Month none Month number for associated data value
L2 End of Month none End-of-month associated with date value
L3 Date none Date
F1 Evaporation inches Daily recorded evaporation. Entered by BRA staff.
F2 Rainfall inches Daily recorded rainfall. Entered by BRA staff.
F3 Lakeside Diversions | dsf Daily lakeside diversions from the reservoir. Entered by BRA staff.
F4 g:l\g:ss:ream dsf Daily downstream releases from the reservoir. Entered by BRA staff.
Es Elevation feet Daily recorded reservoir water surface elevation. Entered by BRA
staff.
Water Supply . .
F6 Release dsf Daily water supply releases from the reservoir. Entered by BRA staff.
TRUE if flows at the downstream measurement point exceed the
Downstream Flows . L .
F7 . none instream flow criteria. Otherwise, FALSE. Imported from the
Exceed Criteria? . .
measurement point for each reservoir.
Return Flows into Return flows to the reservoir reach. Sum of columns [RF1] through
F8 . MGD
Reservoir [RF10].
Return flows from Table REF3 that either flow directly into the
reservoir or flow into a tributary to the reservoir that is not a BRA
RF1 [Return Flow Name] | MGD reach. Multiplied by the appropriate delivery factor from REF3 if
applicable.
Return flows from Table REF3 that either flow directly into the
reservoir or flow into a tributary to the reservoir that is not a BRA
RF2 [Return Flow Name] | MGD reach. Multiplied by the appropriate delivery factor from REF3 if
applicable.
Return flows from Table REF3 that either flow directly into the
reservoir or flow into a tributary to the reservoir that is not a BRA
RF3 [Return Flow Name] | MGD reach. Multiplied by the appropriate delivery factor from REF3 if
applicable.
Return flows from Table REF3 that either flow directly into the
reservoir or flow into a tributary to the reservoir that is not a BRA
RF4 R FI N MGD . . . .
[Return Flow Name] G reach. Multiplied by the appropriate delivery factor from REF3 if
applicable.
Return flows from Table REF3 that either flow directly into the
reservoir or flow into a tributary to the reservoir that is not a BRA
RF5 Return Flow Name MGD . . . .
[Return Flow I reach. Multiplied by the appropriate delivery factor from REF3 if
applicable.
Return flows from Table REF3 that either flow directly into the
reservoir or flow into a tributary to the reservoir that is not a BRA
RF6 Return Flow Name MGD . . . .
[Return Flow I reach. Multiplied by the appropriate delivery factor from REF3 if
applicable.
Return flows from Table REF1 that either flow directly into the
reservoir or flow into a tributary to the reservoir that is not a BRA
RF7 Ret FI N MGD
[Return Flow Name] reach. Multiplied by the appropriate delivery factor from REF3 if
applicable.
Return flows from Table REF3 that either flow directly into the
RES [Return Flow Name] | MGD reservoir or flow into a tributary to the reservoir that is not a BRA

reach. Multiplied by the appropriate delivery factor from REF3 if
applicable.
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Column

Label

Units

Description

RF9

[Return Flow Name]

MGD

Return flows from Table REF3 that either flow directly into the
reservoir or flow into a tributary to the reservoir that is not a BRA
reach. Multiplied by the appropriate delivery factor from REF3 if
applicable.

RF10

[Return Flow Name]

MGD

Return flows from Table REF3 that either flow directly into the
reservoir or flow into a tributary to the reservoir that is not a BRA
reach. Multiplied by the appropriate delivery factor from REF3 if
applicable.

Possum Kingdom Lake (BASIC1l) adds an additional column for the upstream

environmental flow criteria, which apply to diversions or water supply releases from the

reservoir:
Column Label Units Description
L1 Month none Month number for associated data value
L2 End of Month none End-of-month associated with date value
L3 Date none Date
F1 Evaporation inches Daily recorded evaporation. Entered by BRA staff.
F2 Rainfall inches Daily recorded rainfall. Entered by BRA staff.
F3 Lakeside Diversions | dsf Daily lakeside diversions from the reservoir. Entered by BRA staff.
D t . .
F4 Rzl\g:sseream dsf Daily downstream releases from the reservoir. Entered by BRA staff.
F5 Elevation feet Daily recorded reservoir water surface elevation. Entered by BRA staff.
Water Suppl . -
F6 Release upply dsf Daily water supply releases from the reservoir. Entered by BRA staff.
TRUE if flows at the South Bend gage exceed the instream flow criteria
Upstream Flows . . .
F7 Lo none plus diversions and water supply releases from PK. Otherwise, FALSE.
Exceed Criteria? . .
Imported from the South Bend instream flow calculations.
TRUE if flows at the Palo Pinto gage exceed the instream flow criteria.
Downstream Flows . .
F8 o none Otherwise, FALSE. Imported from the measurement point for each
Exceed Criteria? .
reservoir.
Return Flows into Return flows to the reservoir reach. Sum of columns [RF1] through
F9 . MGD
Reservoir [RF10].
Return flows from Table REF3 that either flow directly into the reservoir
RF1 [Return Flow Name] | MGD or flow into a tributary to the reservoir that is not a BRA reach.
Multiplied by the appropriate delivery factor from REF3 if applicable.
Return flows from Table REF3 that either flow directly into the reservoir
RF2 [Return Flow Name] | MGD or flow into a tributary to the reservoir that is not a BRA reach.
Multiplied by the appropriate delivery factor from REF3 if applicable.
Return flows from Table REF3 that either flow directly into the reservoir
RF3 [Return Flow Name] | MGD or flow into a tributary to the reservoir that is not a BRA reach.
Multiplied by the appropriate delivery factor from REF3 if applicable.
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Column Label Units Description

Return flows from Table REF3 that either flow directly into the reservoir
RF4 [Return Flow Name] | MGD or flow into a tributary to the reservoir that is not a BRA reach.
Multiplied by the appropriate delivery factor from REF3 if applicable.

Return flows from Table REF3 that either flow directly into the reservoir
RF5 [Return Flow Name] | MGD or flow into a tributary to the reservoir that is not a BRA reach.
Multiplied by the appropriate delivery factor from REF3 if applicable.

Return flows from Table REF3 that either flow directly into the reservoir
RF6 [Return Flow Name] | MGD or flow into a tributary to the reservoir that is not a BRA reach.
Multiplied by the appropriate delivery factor from REF3 if applicable.

Return flows from Table REF3 that either flow directly into the reservoir
RF7 [Return Flow Name] | MGD or flow into a tributary to the reservoir that is not a BRA reach.
Multiplied by the appropriate delivery factor from REF3 if applicable.

Return flows from Table REF3 that either flow directly into the reservoir
RF8 [Return Flow Name] | MGD or flow into a tributary to the reservoir that is not a BRA reach.
Multiplied by the appropriate delivery factor from REF3 if applicable.

Return flows from Table REF3 that either flow directly into the reservoir
RF9 [Return Flow Name] | MGD or flow into a tributary to the reservoir that is not a BRA reach.
Multiplied by the appropriate delivery factor from REF3 if applicable.

Return flows from Table REF3 that either flow directly into the reservoir
RF10 [Return Flow Name] | MGD or flow into a tributary to the reservoir that is not a BRA reach.
Multiplied by the appropriate delivery factor from REF3 if applicable.

Lake Whitney (BASIC3) has a column for hydropower releases plus a column for

upstream environmental flow criteria:

Column Label Units Description
L1 Month None Month number for associated data value
L2 End of Month None End-of-month associated with date value
L3 Date None Date
F1 Evaporation Inches Daily recorded evaporation. Entered by BRA staff.
F2 Rainfall Inches Daily recorded rainfall. Entered by BRA staff.
F3 Turbine release dsf Average daily hydropower release. Entered by BRA staff.
F4 Lakeside Diversions | dsf Daily lakeside diversions from the reservoir. Entered by BRA staff.
Downstream . .
F5 Rel\gaser @ dsf Daily downstream releases from the reservoir. Entered by BRA staff.
F6 Elevation Feet Daily recorded reservoir water surface elevation. Entered by BRA staff.
Water Suppl . .
F7 Real‘eie upply dsf Daily water supply releases from the reservoir. Entered by BRA staff.
TRUE if flows at the Glen Rose gage exceed the instream flow criteria
Fs Upstream Flows None plus diversions and water supply releases from Lake Whitney.
Exceed Criteria? Otherwise, FALSE. Imported from the South Bend instream flow
calculations.
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Column Label Units Description
TRUE if flows at the Waco gage exceed the instream flow criteria.
Downstream Flows . .
F9 o none Otherwise, FALSE. Imported from the measurement point for each
Exceed Criteria? .
reservoir.
Return Flows into Return flows to the reservoir reach. Sum of columns [RF1] through
F9 . MGD
Reservoir [RF10].
RF1 Not used MGD Not used
RF2 Not used MGD Not used
RF3 Not used MGD Not used
RF4 Not used MGD Not used
RF5 Not used MGD Not used
RF6 Not used MGD Not used
RF7 Not used MGD Not used
RF8 Not used MGD Not used
RF9 Not used MGD Not used
RF10 Not used MGD Not used

Lake Belton (BASIC6) adds a column for diversions under the Fort Hood water right (COA

No. 12-2936), which are used in the mass balance calculation for Lake Belton:

Column Label Units Description
L1 Month none Month number for associated data value
L2 End of Month none End-of-month associated with date value
L3 Date none Date
F1 Evaporation inches Daily recorded evaporation. Entered by BRA staff.
F2 Rainfall inches Daily recorded rainfall. Entered by BRA staff.
F3 Lakeside Diversions | dsf Daily lakeside diversions from the reservoir. Entered by BRA staff.
D t . .
F4 Rzl\g:sseream dsf Daily downstream releases from the reservoir. Entered by BRA staff.
F5 Elevation feet Daily recorded reservoir water surface elevation. Entered by BRA staff.
Water Suppl . -
F6 Release upply dsf Daily water supply releases from the reservoir. Entered by BRA staff.
Diversions from Lake Belton made under COA 12-2936. Entered by BRA
F7 Fort Hood Diversion | acft staff. Used for Lake Belton water balance calculations (Table RES6 of
Reservoir File).
TRUE if flows at the Little River gage exceed the instream flow criteria.
Downstream Flows . .
F8 o none Otherwise, FALSE. Imported from the measurement point for each
Exceed Criteria? .
reservoir.
Return Flows into Return flows to the reservoir reach. Sum of columns [RF1] through
F9 . MGD
Reservoir [RF10].
City of Copperas .
1 E B
RF1 Cove (Northwest MGD \Ij\;e:.'i;ndz:)i\\:vesrfrg:tgt:lumn [R17] of Table REF3, multiplied by the Brazos
WWTP) v :
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Column Label Units Description

City of Copperas Return flows from column [R20] of Table REF3, multiplied by the Brazos

RF2 Cove (Northeast MGD WAM delivery factor ! P y
WWTP) ¥ :

RF3 City of Moody MGD Return flows from column [R21] of Table REF3, multiplied by the Brazos
WWTP WAM delivery factor.

RE4 Bell County WCID MGD Return flows from column [R22] of Table REF3, multiplied by the Brazos
#1 WWTP WAM delivery factor.

RF5 Not used MGD Not used

RF6 Not used MGD Not used

RF7 Not used MGD Not used

RF8 Not used MGD Not used

RF9 Not used MGD Not used

RF10 Not used MGD Not used

Lake Georgetown (BASIC8) adds a column for water pumped into the reservoir from Lake

Stillhouse Hollow:

Column Label Units Description
L1 Month none Month number for associated data value
L2 End of Month none End-of-month associated with date value
L3 Date none Date
F1 Evaporation inches Daily recorded evaporation. Entered by BRA staff.
F2 Rainfall inches Daily recorded rainfall. Entered by BRA staff.
F3 Lakeside Diversions | dsf Daily lakeside diversions from the reservoir. Entered by BRA staff.
Downstream . .
F4 Relvevasse dsf Daily downstream releases from the reservoir. Entered by BRA staff.
F5 Elevation feet Daily recorded reservoir water surface elevation. Entered by BRA staff.
Water S | . .
F6 Re?ezgeupp y dsf Daily water supply releases from the reservoir. Entered by BRA staff.
7 Pumping from dsf Daily water pumped from Lake Stillhouse Hollow into Lake Georgetown.
Stillhouse Entered by BRA staff.
TRUE if flows at the Cameron gage exceed the instream flow criteria.
Downstream Flows . .
F8 L none Otherwise, FALSE. Imported from the measurement point for each
Exceed Criteria? .
reservoir.
Return Flows into Return flows to the reservoir reach. Sum of columns [RF1] through
F9 . MGD
Reservoir [RF10].
RF1 Not used MGD Not used
RF2 Not used MGD Not used
RF3 Not used MGD Not used
RF4 Not used MGD Not used
RF5 Not used MGD Not used
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Column Label Units Description
RF6 Not used MGD Not used
RF7 Not used MGD Not used
RF8 Not used MGD Not used
RF9 Not used MGD Not used
RF10 Not used MGD Not used

H.3.14Table BASIC12 — Return Flow by Reach

Table BASIC12 takes the tracked BRA Return Flows in Table REF3 and distributes them
by reach for use elsewhere in the Accounting Plan. The table includes placeholders for
potential future return flows. The values in the columns are the daily BRA Return Flows

multiplied by the delivery factors listed in Row 9. The delivery factors are imported from

Table REFS3.

The columns in Table BASIC12 are as follows:

Column ]
Reach Column Label/Plant Name Units
Number
L1 Month
L2 Date
F1 Double Diamond (The Cliffs WWTP) MGD
0 Reach 2 - Possum Kingdom
Lake Dam to Palo Pinto gage
F3 Total MGD
F4
F5 Reach 3 - Palo Pinto gage to
Dennis gage
F6 Total
F7
Fs Reach 4a - Dennis gage to Lk
Granbury headwaters
F9 Total
F10 Acton MUD (Pecan Plantation WWTP) MGD
F11 Reach 5 - Lake Granbury Dam 7 ey ol Hollow Power Plant MGD
to Glen Rose gage
F12 Total
F13
F14 Reach 6a - Glen Rose to Lk
Whitney headwaters
F15 Total
F16 Bosque County Power Plant MGD
F17 Reach 7a - Lake Whitney Dam
to Brazos nr Aquilla gage
F18 Total
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Column

Reach Column Label/Plant Name Units
Number
F19 Reach 7b - Brazos nr Aquilla
F20 Gage to Aquilla Creek/Brazos
F21 Rv confluence Total
F22
Reach 9 -Lake Aquilla Dam to
F23 .
Aquilla Creek gage
F24 Total
F25 Reach 10 - Aquilla Creek gage
F26 to Aquilla Creek/Brazos Rv
F27 confluence Total
F28 Reach 11a - Aquilla Creek/
F29 Brazos confluence to Brazos at
F30 Waco Gage Total
F31 City of McGregor (South WWTP) MGD
F32 Reach 11b - Brazos at Waco City of Marlin WWTP MGD
gage to Highbank gage
F33 Total
F34 Upper Leon MWD WWTP MGD
Reach 13a - Lake Proctor Dam
F35
to Leon Rv nr Hasse gage
F36 Total
F37 City of Dublin WWTP MGD
F38 Reach 13b - Leon nr Hasse City of Comanche WWTP MGD
gage to Leon Rv at Gatesville - -
F39 City of Hamilton MGD
gage
F40 Total
F41 Reach 14a - Leon Rv at City of Gatesville (Leon Plant WWTP) MGD
F42 Gatesville to Lake Belton City of Gatesville (Stillhouse Branch MGD
F43 headwaters Total
Fa44
Reach 15 - Lake Belton Dam to
F45
Leon Rv nr Belton gage
FA6 Total
Fa7 City of Harker Heights WWTP MGD
F48 Bell County WCID #1 WWTP 2 MGD
F49 Bell County WCID #1 MGD
F50 Reach 16 - Leon Rv nr Belton TBRSS (Temple Belton Regional WWTP) MGD
F51 gage to Little River gage Bell County WCID #2 (Academy WWTP) MGD
F52 Bell County WCID #2 (Little River WWTP) MGD
F53 Bell County WCID #3 MGD
F54 Total
F55 Reach 18 - Lake Stillhouse
F56 Hollow Dam to Lampasas Rv nr
F57 Belton gage Total
F58 Reach 19 - Lampasas Rv nr
F59 Belton gage to Little River gage
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Column

Reach Column Label/Plant Name Units
Number
F60 Total
F61 Reach 20 - Little River gage to City of Holland WWTP MGD
F62 Little Rv/San Gabriel Rv
F63 confluence Total
F64
F65 Reach 22 - Lake Georgetown
Dam to N San Gabriel gage
F66 Total
F67 City of Georgetown (San Gabriel WWTP) MGD
F68 Reach 23a - N San Gabriel gage | City of Georgetown (Dove Springs WWTP) MGD
F69 to Lake Granger headwaters City of Georgetown (Pecan Branch WWTP) MGD
F70 Total
F71
F72 Reach 24 - Lake Granger Dam
to Laneport gage
F73 Total
F74 BCRWSS West (Brushy Creek Regional WWTP) MGD
BCRWSS East (Brusy Creek Regional WWTP
F75 Reach 25 - Laneport gage to East) MGD
F76 Little Rv/San Gabriel City of Taylor (Mustang Creek WWTP) MGD
confluence
F77 City of Hutto WWTP MGD
F78 Total
F79
Reach 26a - Little/San Gabriel
F80 . .
confluence to Alcoa diversion
F81 Total
F82
Fs3 Reach 26b - Alcoa diversion to
Little Rv at Cameron gage
F84 Total
F85
F6 Reach 27 - Cameron gage to
Brazos Rv/Little Rv confluence
F87 Total
F88
F39 Reach 28 - Highbank gage to
Brazos Rv/Little Rv confluence
F90 Total
Fo1 City of Rosebud WWTP MGD
Reach 29 - Brazos Rv/Little Rv
F92
confluence to Bryan gage
F93 Total
Fo4 Reach 30 - Bryan gage to
F95 Brazos Rv/Yegua Crk
F96 confluence Total
F97
Fos Reach 32 - Lake Somerville
Dam to Yegua Crk gage
F99 Total
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Column ]
Reach Column Label/Plant Name Units

Number
F100 Reach 33 - Yegua Crk gage to
F101 Brazos Rv/Yegua Crk
F102 confluence Total
F103 Reach 34 - Brazos Rv/Yegua
F104 Crk confluence to Brazos
F105 Rv/Navasota Rv confluence Total
F106 '
F107 Reach 36 - Lake Limestone

Dam to Easterly gage
F108 Total
F109 Reach 37 - Easterly gage to
F110 Brazos Rv/Navasota Rv
F111 confluence Total
F112 Reach 38 - Brazos Rv/Navasota City of Brenham WWTP MGD
F113 Rv confluence to Hempstead
F114 gage Total
F115

Reach 39a - Hempstead gage
F116 . .

to Canal A diversion
F117 Total
F118

Reach 39b - Canal A diversion
F119 .

to Richmond gage
F120 Total
F121
F122 Reach 40a - Richmond gage to

GCWA Briscoe diversion
F123 Total
F124

Reach 40b - GCWA Briscoe
F125 . .

diversion to Rosharon gage
F126 Total
F127

Reach 40c - Rosharon gage to
F128 L .

Dow Harris diversion
F129 Total
F130 Reach 40d - Dow Harris
F131 diversion to Dow Brazoria
F132 diversion Total

H.4 Reservoir File Tables

The Accounting Plan includes daily reservoir accounting for the eleven BRA System

reservoirs: Possum Kingdom, Granbury, Whitney, Aquilla, Proctor, Belton, Stillhouse
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Hollow, Georgetown, Granger, Somerville, and Limestone. The worksheet for each
reservoir includes inputs, inflow calculation, lakeside use accounting, downstream use
accounting, storage accounting, and accounting for impoundment under the System
Operation Permit. With the exception of Lakes Whitney and Belton, the format of the
worksheets for the reservoirs is identical. The worksheets are described by section below,

including descriptions of each column in the computation.

The reservoir accounting assigns lakeside diversions and releases for downstream use
to the various BRA authorizations at the reservoir. The reservoir accounting uses a
default order, which may be overridden on any day by BRA staff. The default order for

assignment is as follows:

1. Lakeside Demands (i.e. diversion directly from the reservoir) uses this default
order:
a. If using SysOps water (instream flow requirements must be met)
I. BRA Return Flows (BRA staff must assign amount of demand met
from this source)
ii. Natural inflows and Return Flows of Others (BRA staff must assign
amount of demand met from this source)
b. Water supply releases from upstream reservoirs, after applying losses and
travel times
BRA Return Flows appropriated by the reservoir’s water right
d. Natural inflows and Return Flows of Others appropriated by the reservoir's
water right
e. Bed and Banks Return Flow storage account
f. Upstream Release storage account
g. Reservoir's water right storage account
2. Water Supply Releases (i.e. water released to meet downstream BRA customer
demands) uses this default order:

a. If using SysOps water (instream flow requirements must be met)
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i. BRA Return Flows (BRA staff must assign amount of demand met

from this source)

ii. Natural inflows and Return Flows of Others (BRA staff must assign

amount of demand met from this source)

travel times

BRA Return Flows appropriated by the reservoir’s water right

Water supply releases from upstream reservoirs, after applying losses and

Natural inflows and Return Flows of Others appropriated by the reservoir’s

water right

Upstream Release storage account

Bed and Banks Return Flow storage account

Reservoir's water right storage account

The only difference in order between lakeside and downstream use is in the use from the

storage account. Lakeside use comes first from Bed and Banks Return Flow storage,

while downstream releases come first from Upstream Release storage.

H.4.1 Inputs

Columns 11 through 110 give basic data to be used in the computation. The inputs include

the portion of lakeside and downstream use that is under the System Operation Permit.

The inputs section is preceded by two columns that give the month and date.

The columns for the date and the inputs are the same for all reservoirs and are as follows:

. . . Tables
Column Label Units Daily Description Referenced
L1 Month none | Numeric monthly index (1-12)
L2 Date none | Current date from basic data BASIC
1 Total Lakeside acft Total BRA lakeside use from basic data in the BASIC
Use Reference spreadsheet.
2 Total Water acft Total BRA release from basic data in the BASIC

Supply Release

Reference spreadsheet.
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. . I Tables
Column Label Units Daily Description Referenced
SysOps Lakeside Portion of lakeside use of natural inflows and
13 Use acft | stored natural inflows that is under SysOps.
Daily values are entered by BRA staff.
Portion of downstream use of natural inflows
SysOps . .
i Downstream acft and store.d natural inflows relleased from this
Use lake that is under SysOps. Daily values are
entered by BRA staff
. Portion of lakeside return flow use that is
SysOps Lakeside .
15 acft | under SysOps. Daily values are entered by
Return Flow Use
BRA staff.
SysOps Portion of downstream use of return flow
16 Downstream acft | released from this lake that is under SysOps.
Return Flow Use Daily values are entered by BRA staff.
7 Use Check none Check to see if SysOps use is less than or
equal to total use.
If TRUE then flows at the applicable
measurement point are greater than the
Flows > calculated instream flow criteria from the
I8 Instream Flow none instream flow file. Referenced through the BASIC
Criteria During BASIC tables for the reservoir in the
Month? reference file. For PK and Whitney, this is an
upstream gage. For all other files, it is a
downstream measurement point.
BRA Water Supply Releases passed into
Upstream Water reservoir from the upstream reach or Upstream
19 Supply Releases acft | delivered via pipeline from another BRA Reach
reservoir. If no reach upstream or no Worksheet
pipeline, set to zero.
BRA Return Flows passed into reservoir from | Upstream
110 BRA Return acft the upstream reach plus return flows directly | Reach
Flows into the reservoir from BASIC data in the Worksheet
Reference spreadsheet for the reservoir. and BASIC

H.4.2 Inflow Calculation

Columns F1 through F13 compute inflows into the reservoir. The total inflow is computed
by a mass balance. Natural inflows available to BRA are determined by adjusting total
inflows for upstream releases, return flows, and bypasses (downstream releases that are
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not BRA water supply releases). Because of inconsistent data, daily reservoir inflows may

be negative on some days. When this happens, the Accounting Plan assigns diversions

to stored water to maintain the proper mass balance. The columns for the inflow

calculation are as follows:

. . - Tables
Column Label Units Daily Description Referenced
F1 End-of—Day feet End-c.>f-day reservoir elevation from BASIC BASIC
Elevation data in the Reference spreadsheet.
End-of-Day End-of-day reservoir storage, calc‘ulated
. from gage data from BASIC table in
F2 Reservoir acft . ACE
Storage Reference spreadsheet. Uses special
& INTERPOLATE function.
£3 Precipitation inches Daily precipitation from BASIC data in BASIC
Reference spreadsheet.
F4 Pan Evaporation | inches Daily pan evaporation from basic data in BASIC
Reference spreadsheet.
E5 Pan Factor none Mo.nthly p:fm factor for the reservoir from REF
basic data in Reference spreadsheet.
Daily net evaporation. Pan factor in column
Fa Itipli h ioni
F6 Net Evaporation feet [F4] multiplied by the par.1 e'va;')ora.tlon n
column [F5] less the precipitation in column
[F3], divided by 12 to convert to feet.
End-of-day surface area, calculated from
End-of-Day . . .
F7 acres | Area-Capacity-Elevation table in Reference ACE
Surface Area
spreadsheet.
Net evaporative loss. Calculated by
F8 Evaporation acft | multiplying net evaporation rate times
previous day's surface area.
Total diversion taken lakeside (includes non-
BRA diversions, if any). Repeat of column [I1]
F9 Lakeside acft for al reservoirs except Lake Belton. (For BASIC6 (Belton
Diversion Lake Belton, U.S. Army diversions from Table | only)
BASIC6 in the reference spreadsheet are
added.)
Total of all releases from reservoir, including
F10 Total Outflow acft BRA Water Supply releases and other BASIC

releases. From BASIC data in Reference
spreadsheet.
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Tables

Column Label Units Daily Description Referenced

Today’s storage less previous day’s storage
F11 Calculated acft (column [F2]) plus Total Outflow (column
Inflow [F10]) plus Lakeside Diversions (column [F9])

plus Evaporation (column [F8])

Amount of outflow that is not a BRA water
supply release. Includes spills as well as
operational releases from storage not
intended for use as water supply
downstream, such as environmental releases
and releases for downstream senior rights.
For all reservoirs except Lake Whitney,
Non- .

. calculated as the difference between the
F12 determinant acft . BASIC
Outflow Downstream Release (Column [F4] in the
reservoir’s BASIC table in the Reference file)
and the Water Supply Release (Column [F6]
in the BASIC table), multiplied by the
appropriate conversion factor. Not used for
Lake Whitney because BRA only uses a
portion of the storage and the large volume
of releases for hydropower operation.

For all reservoirs except Lake Whitney, this is
the Calculated Inflow in column [F11] less
upstream BRA Water Supply Releases

F13 Available acft (column [19]), BRA Return Flows (column
Natural Inflows [110]), and the Non-determinant Outflow
(Column [F12]). For Lake Whitney, the Non-
determinant Outflow is not subtracted in the

calculation.

H.4.3 Lakeside Use Accounting

Columns LU1 through LU17 give the accounting for lakeside use from the reservoir. The
lakeside use accounting tracks use of upstream releases, BRA Return Flows, natural

inflows and stored water separately. It is identical for all reservoirs.

The columns for the lakeside use accounting are as follows:
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Column Label Units Daily Description
Portion of Lakeside Demand met from Upstream BRA Water
Lakeside Use of Supply Releases. Limited to positive flows. Use will be assigned
LU1 Upstream acft | to the source of the upstream release. This source will be used
Releases THIRD, if available, after use of natural flows (column [LU7]) and
return flows (column [LU6]) under SysOps.
Lakeside Use from
LU2 Upstream Release | none | A non-negative value overrides the previous column.
Override
Portion of Lakeside Demand met from Upstream BRA Return
Lakeside Use BRA Flows, appropriated under the reservoir's water rights permit.
LU3 Return Flows acft | This source is used FOURTH, after use of upstream releases
under CAXXXX (column [LU1]) and use under SysOps, if any (columns [LU6] and
[LU7]).
Override of
LU4 Lakeside Use BRA none | A non-negative value overrides the previous column.
Return Flows
under CAXXXX
. Portion of Lakeside Demand met from natural inflows
Lakeside Use ) . ) . .
appropriated under reservoir's water rights permit. This source
LU5 Natural Inflow acft | .
under CAXXXX is used FIFTH, after return flow use (column [LU3]) and use of
inflows under SysOps, if any (columns [LU6] and [LU7]).
Portion of Lakeside Demand met from BRA Return Flows
Lakeside Use BRA gpproprlated unfjer.the System Operation Permlt.(P58.51). If
instream flow criteria are met (column [18]) and diversions are
LU6 Return Flows acft . . .
under SvsOps being made under SysOps (Column [I5]), then this source is used
y>Up FIRST. Use is manually entered in column [I5]. Limited to the
actual amount of return flow in column [I112].
Portion of Lakeside Demand met from natural inflows
appropriated under the System Operation Permit (P5851). If
Lakeside Use of instream flow criteria are met (column [18]) and diversions are
LU7 Natural Inflows acft | being made under SysOps (Column [I3]), then this source is used
under SysOps SECOND, after SysOps use of BRA Return Flows. Use is manually
entered in Column [13]. Limited to the available inflow in column
[F13].
Lakeside Use from Remaining Lakeside Demand not met from inflows. Column [F9]
LU8 acft
Storage less columns [LU1], [LU3] and columns [LU5] through [LU7].
Portion of Lakeside Demand met from reservoir's permit storage
LU9 Lakeside Use from Acft account. This stored water is used LAST. Since this value is

CAXXXX Storage

calculated last there is no override. Column [LU8] less columns
[LU10] and [LU12].
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Column Label Units Daily Description
Portion of Lakeside Demand met from Upstream Release storage
Lakeside Use from account. Default order causes this stored water to be used
LU10 Upstream Release | acft SEVENTH, after use from inflows and the Return Flow storage
StFr))ra o account (column [LU12]). Limited to the amount in the account
& on the previous day (column [ST11]). Default distribution can be
manually overridden in column [LU11].
Upstream Release . . .
LU11 . none | A non-negative value overrides the previous column.
Storage Override
Portion of Lakeside Demand met from SysOps Bed and Banks
. Return Flow storage account. Default order causes this stored
Lakeside Use from .
water to be used SIXTH, after the use of inflows (columns [LU1]
LU12 SysOps Return acft o .
Flow Storage through [LU7]). Limited to the amount in the storage account
g (column [ST12]). Default distribution can be manually
overridden in the next column.
Return Flow . . .
LU13 . none | A non-negative value overrides the previous column.
Storage Override
If all Lakeside Demand met exactly then value will be zero. A
Lakeside positive value indicates that Lakeside demand is over-supplied.
LU14 . . none . -
Diversion Check A negative value indicates an under-supply. Non-zero amounts
must be corrected.
LU1S Remaining acft Remaining upstream BRA Water Supply Release after meeting
Upstream Release Lakeside Demands. Column [I9] less column [LU1].
LU16 Remaining Return acft Remaining BRA Return Flows after meeting Lakeside Demands.
Flow Column [110] less columns [LU3] and [LU6].
LU17 Remaining acft Remaining available natural inflow after meeting Lakeside

Natural Inflow

Demands. Column [F13] less columns [LU5] and [LU7].

H.4.4 Downstream Use Accounting

Columns DS1 through DS15 give the accounting for downstream use of releases from

the reservoir. The downstream use accounting tracks use of upstream releases, return

flows, natural inflows and stored water separately. It is identical for all reservoirs.

The columns for the downstream use accounting are as follows:
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Column Label Units Daily Description
DS1 Water Supply acft | Water supply release. Repeated from Column [I2]
Release
Portion of downstream BRA Water Supply Release to be met by
passing through upstream BRA Water Supply Releases.
Pass Through of Minimum of columns [LU15] and [DS1], less SysOps diversions in
DS2 acft . .
Upstream Release columns [DS8] and [DS9]. The default distribution causes this
source to be used THIRD. Default distribution can be overridden
in next column.
Upstream Release . . .
DS3 ) none | A non-negative value overrides the previous column.
Override
Pass Through of Porti.on of down.stream BRA Water Supply Release to b(?_ met by
Inflows to meet passing natural inflows. The default order of use for this source
DS4 downstream acft | is FIFTH. Minimum of column [LU17] and column [DS1] less
columns [DS2], [DS6], [DS8] and [DS9]. Default distribution can
demand . .
be overridden in next column.
DS5 Inflow Pass none | A non-negative value overrides the previous column.
Through Override
Portion of downstream BRA Water Supply Release to be met by
passing BRA Return Flows. In the default order of use this
Pass Through of source is used FOURTH. Minimum of the remaining return flow
DS6 acft | (column [LU16] and the water supply release (column [DS1]),
Return Flows
less pass through of upstream release column [DS2] and SysOps
diversions in columns [DS8] and [DS9]. Default distribution can
be overridden in next column.
DS7 $E:gzg:lg\\l/ve:fjse none | A non-negative value overrides the previous column.
Portion of downstream BRA Water Supply Release met from
BRA Return Flows appropriated under the System Operation
Downstream Use Permit (P5851). If instream flow criteria are met (column [I8])
DS8 BRA Return Flows acft | and diversions are being made under SysOps (Column [I6]), then
under SysOps this source is used FIRST. Use is manually entered in column
[16]. Limited to the actual amount of remaining return flow after
lakeside diversions in column [LU16].
Portion of downstream BRA Water Supply Release met from
natural inflows appropriated under the System Operation Permit
Downstream Use (P5851). If instream flow criteria are met (column [18]) and
DS9 of Natural Inflows | acft | diversions are being made under SysOps (Column [14]), then this

under SysOps

source is used SECOND, after SysOps use of BRA Return Flows.
Use is manually entered in Column [14]. Limited to the available
inflow after lakeside diversions in column [LU17].
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Column

Label

Units

Daily Description

DS10

Release from
CAXXXX Storage

acft

Portion of downstream BRA Water Supply Release to be met by
releasing water from reservoir's base right storage account.
Formula will cause this source to be used LAST. The Water
Supply Release (column [DS1]) less the other releases from
storage (columns [DS11] and [DS13]) or pass through of inflows,
upstream releases or BRA Return Flows (columns [DS2], [DS4],
[DS6], [DS8] and [DS9]). Since this formula is executed last,
there is no override.

DS11

Release from
Upstream Release
Storage

acft

Portion of downstream BRA Water Supply Release to be met by
releasing water from Upstream Release Storage account (use
will be charged to upstream water right). Formula will cause this
source to be used SIXTH. Minimum of the water in the storage
account (column [ST11] and the Water Supply Release (column
[DS1]) less pass-throughs (columns [DS2], [DS4] and [DS6]) less
downstream use (columns [DS8] and [DS9]). Default distribution
can be overridden in next column.

DS12

Upstream Release
Storage Override

none

A non-negative value overrides the previous column.

DS13

Release from
SysOps Return
Flow Storage

acft

Portion of downstream BRA Water Supply Release to be met by
releasing water from Bed and Banks Return Flow Storage
account. Minimum of the water in the storage account on the
previous day (column [ST12]) and the Water Supply Release
(column [DS1]) less pass throughs (columns [DS2), [DS4], [DS6],
[DS8] and [DS9]) and water from Upstream Release Storage
(column [DS11]). Formula will cause this source to be used
SEVENTH. Default distribution can be overridden in next
column.

DS14

Return Flow
Storage Override

none

A non-negative value overrides the previous column.

DS15

Water Supply
Release Check

none

A zero value means all BRA downstream water supply releases
have been met. A negative value indicates an under-supply. A
positive value indicates an over-supply. Should be corrected if
non-zero.

H.4.5 Storage Accounting

Columns ST1 through ST22 give the accounting for storage in the reservoir. The storage

accounting tracks storage of upstream releases, storage of return flows under the System
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Operation Permit and storage under the reservoir’s existing water right separately. The

storage accounting is different for Lake Whitney, as will be described below. The columns

for storage accounting for all reservoirs but Whitney are as follows:

Column

Label

Units

Daily Description

ST1

Unused Inflows

acft

Inflows that are not used for Lakeside Demand or Downstream
Water Supply and are not stored in BRA conservation storage.
Examples include spills and inflows that go to flood storage. The
remaining natural flow (column [LU17]) less the inflow to water
right storage (column [ST3]) and the natural flow passed
downstream (column [DS4]).

ST2

Upstream Release
to Storage

acft

Upstream BRA Water Supply release going into Upstream
Release storage account. Calculated from the remaining
upstream release after diversions (column [LU15]) less the
upstream release passed downstream (column [DS2]).

ST3

Inflows to CAXXXX
Storage

acft

Natural inflows going into reservoir's water right storage
account. Natural flow after diversions (column [LU17]) less the
natural flow passed downstream (column [DS4]). Set to zero if
storage is full.

ST4

Return Flows to
CAXXXX Storage

acft

Remaining BRA Return Flows assigned to reservoir's water right
storage account. Will only occur if reservoir is less than full and
not using all return flows under SysOps. Return flow after
diversions (column [LU16]) less return flows passed downsteam
(column [DS6]) and return flows to SysOps return flow storage
(column [ST5]).

ST5

Return Flows to
SysOps Return
Flow Storage

acft

Remaining return flows assigned to BRA SysOps Return Flow
storage account. Will not occur if instream flows are not met.
Calculated as remaining return flow after diversion (column
[LU16]) less the return flows passed downstream (columns [DS6]
and [DS8]).

ST6

Inflow check

none

Check to see if all available natural inflows have been
distributed. Sum of all use of natural flow (columns [LU5], [LU7],
[DS4], [DS9], [ST1], and [ST3]) less the available natural flow
(column [F13]). A positive value indicates more inflows have
been assigned than occurred. A negative value indicates that
some of the inflow is unassigned.

ST7

Upstream Release
Check

none

Check to see if all Upstream BRA Water Supply releases have
been distributed. Sum of all upstream release use (columns
[LU1], [DS2], and [ST2]) less the upstream release (column [19]).
A non-zero value indicates a problem with the calculation.
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Column Label Units Daily Description
Check to see if all BRA Return Flows have been distributed.
Lakeside use of return flow under the reservoir water right
(column [LU3]) plus lakeside use under SysOps (column [LU6])
Return Flow plus flows passed downstream (columns [DS6] and [DS8]) plus
ST8 none ., .
Check return flows to the reservoir’s water right storage (column [ST4])
plus flows to SysOps return flow storage (column [ST5]) less the
Bed and Banks Return Flow (column [I10]). A non-zero value
indicates a problem with the calculation.
Calculated storage, limited to storage below the top of
End-of-Day . . . .
. conservation elevation. Includes water in sediment or dead
ST9 Conservation acft .. .
storage. Minimum of the storage in column [F2] and the
Storage . .
conservation storage in cell B23.
Storage account for reservoir's existing water right. If reservoir
is at conservation storage, this is the conservation storage
(column [ST9]) less the other storage accounts (columns [ST11]
and [ST12]). Otherwise calculated as the previous day's storage
End-of-Day . .
ST10 CAXXXX Storage acft | (column [ST10]) plus inflows into account (columns [ST3] and
& [ST4]) less outflows (columns [DS10] and [LU9]) and
proportioned evaporation (column [ST20]). Also added in is the
previous day’s flood pool storage (column [F2] less column
[ST9]). Can be manually overridden in column [ST14].
Storage account for Upstream BRA Water Supply releases.
End-of-Day Calculated as previous day's storage (column [ST11] plus inflows
ST11 Upstream Release | acft | (column [ST2]) less outflows (columns [DS11] and [LU10]) and
Storage proportioned evaporation (column [ST21]). Can be manually
overridden in column [ST15].
Storage account for BRA Return Flows impounded under SysOps.
End-of-Day Calculated as previous day's storage (column [ST12]) plus inflows
ST12 SysOps Return acft | [column [ST5]) less outflows (columns [DS13] and [LU12]) and
Flow Storage proportioned evaporation (column [ST22]). Can be manually
overridden in column [ST16].
Check to see if storage accounts add up to storage, limited to
conservation storage. Sum of calculated storage accounts
ST13 Stor Check none | (columns [ST10], [ST11] and [ST12]) less the conservation
storage (column [ST9]). A non-zero value indicates a problem
with the calculation.
CAXXXX Storage A non-negative value overrides the reservoir's existing water
ST14 : acft . .
Override right storage account calculated in column [ST10].
ST15 Upstream Release acft A non-negative value overrides the Upstream Water Supply

Storage Override

storage account calculated in column [ST11].
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Column Label Units Daily Description
SysOps Return A non-negative value overrides the SysOps Return Flow storage
ST16 Flow Storage acft .
. account calculated in column [ST12].

Override

Percent of total conservation storage in reservoir's existing
ST17 End-of-Day % none water right storage account. Calculated as 1 less the percent in

CAXXXX Storage the other two storage accounts (columns [ST18] and [ST19]).
Used for evaporation distribution in the next day.

Percent of total conservation storage in Upstream Release

End-of-Day % storage account. Calculated as the amount in the Upstream

ST18 Upstream Release | none | Release account (column [ST11]) divided by the total

Storage conservation storage (column [ST9]). Used for evaporation
distribution in the next day.

Percent of total conservation storage in SysOps Return Flow

End-of-Day % storage account. Calculated as the return flow account storage

ST19 SysOps Return none | (column [ST12]) divided by the total conservation storage

Flow Storage (column [ST9]). Used for evaporation distribution in the next
day.

Portion of evaporative loss assigned to the reservoir’s permit.

CAXXXX Storage Equal to total evaporative loss (column [F8]) less portions

ST20 acft .

Evaploss assigned to the storage accounts for SysOps return flows
(column [ST22]) and Upstream Release (column [ST21]).
Portion of evaporative loss assigned to the Upstream Release
storage account. Equal to the lesser of the previous day's
percentage of upstream release storage under the account

Upstream Release (column [ST18]) multiplied by total evaporation (column [F8]) or

ST21 acft . ,

Storage Evaploss the sum of the prior day’s account storage (column [ST11]) and
current day inflows to the account (column [ST2]) less lakeside
use (column [LU10]) and downstream release from the account
(column [DS11]).

Portion of evaporative loss assigned to the SysOps Return Flow
storage account. Equal to the lesser of the previous day's

Sys0ps Return altliod by toal vaporation eolumn [F8)or the sum f the.

ST22 Flow Storage acft

Evaploss

prior day’s account storage (column [ST12] and current day
inflows to the account (column [ST5] less lakeside use (column
[LU12]) and downstream release from the account (column
[DS13]).

The Lake Whitney storage accounting is the same as the other reservoirs for Columns
[ST1] through [ST9]. Additional Columns [ST10] through [ST12] are included to apportion
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conservation storage between BRA storage and hydropower storage. Columns [ST13]
through [ST25] are the same as [ST10] through [ST22] for the other reservoirs. The

columns for storage accounting for Lake Whitney are as follows:

Column

Label

Units

Daily Description

ST1

Unused Inflows

acft

Inflows that are not used for Lakeside Demand or Downstream
Water Supply and are not stored in BRA storage. Examples
include spills and inflows to flood storage. The remaining
natural flow (column [LU17]) less the inflow to water right
storage (column [ST3]) and the natural flow passed downstream
(column [DS4]).

ST2

Upstream Release
to Storage

acft

Upstream BRA Water Supply release going into Upstream
Release storage account. Calculated from the remaining
upstream release after diversions (column [LU15]) less the
upstream release passed downstream (column [DS2]).

ST3

Inflows to
COA5157 Storage

acft

Natural inflows going into reservoir's water right storage
account. Natural flow after diversions (column [LU17]) less the
natural flow passed downstream (column [DS4]). Set to zero if
total storage (BRA, hydropower and dead storage) is full.

ST4

Return Flows to
COA5157 Storage

acft

Remaining BRA Return Flows assigned to water right COA 5157
storage account. Will only occur if reservoir is less than full and
not using all return flows under SysOps. Return flow after
diversions (column [LU16]) less return flows passed downsteam
(column [DS6]) and return flows to SysOps return flow storage
(column [ST5]).

ST5

Return Flows to
SysOps Return
Flow Storage

acft

Remaining return flows assigned to BRA SysOps Return Flow
storage account. Will not occur if instream flows are not met.
Calculated as remaining return flow after diversion (column
[LU16]) less the return flows passed downstream (column
[DS6]).

ST6

Inflow check

none

Check to see if all available natural inflows have been
distributed. Sum of all use of natural flow (columns [LU5], [LU7],
[DS4], [DS9], [ST1], and [ST3]) less the available natural flow
(column [F13]). A positive value indicates more inflows have
been assigned than occurred. A negative value indicates that
some of the inflow is unassigned.

ST7

Upstream Release
Check

none

Check to see if all Upstream BRA Water Supply releases have
been distributed. Sum of all upstream release use (columns
[LU1], [DS2], and [ST2]) less the upstream release (column [I9]).
A non-zero value indicates a problem with the calculation.
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Column

Label

Units

Daily Description

ST8

Return Flow
Check

none

Check to see if all BRA Return Flows have been distributed.
Lakeside use of return flow under the reservoir water right
(column [LU3]) plus lakeside use under SysOps (column [LU6])
plus flows passed downstream (columns [DS6] and [DS8]) plus
return flows to the reservoir’s water right storage (column [ST4])
plus flows to SysOps return flow storage (column [ST5]) less the
Bed and Banks Return Flow (column [I10]). A non-zero value
indicates a problem with the calculation.

ST9

End-of-Day
Conservation
Storage

acft

Calculated storage, limited to storage below the top of
conservation elevation. Does NOT include water in dead storage
below elevation 520 feet. Minimum of the storage in column
[F2] and the conservation storage in cell B23. less the storage at
elevation 520 feet in cell B25.

ST10

End-of-Day SWPA
Storage

acft

SWPA (hydropower) storage volume. Equal to end-of-day
conservation storage (column [ST9]) less adjusted end-of-day
BRA storage (column [ST12]).

ST11

Calculated End-
of-Day BRA
Storage

acft

Portion of storage assigned to BRA. Calculated by adding the
inflows to storage (columns [ST2] and [ST3]) and return flows to
storage (columns [ST4] and [ST5]) and subtracting diversions and
releases (columns [LU8], [DS10], [DS11], and [DS13]), and
evaporative losses (columns [ST23], [ST24] and [ST25]). This
value is then added to the previous day’s storage (column
[ST11]). Storage is limited to the BRA portion of conservation
storage (50,000 acft).

ST12

Adjusted End-of-
Day BRA Storage

acft

Total end of day storage in the BRA portion of Lake Whitney
after applying adjustments. The sum of columns [ST13], [ST14]
and [ST15].

ST13

End-of-Day
COA5157 Storage

acft

Storage account for reservoir's existing water right. If BRA’s
portion of the conservation storage is full (column [ST11]), this is
the BRA storage less the other storage accounts (columns [ST14]
and [ST15]). Otherwise calculated as the previous day's storage
(column [ST13]) plus inflows into account (columns [ST3] and
[ST4]) less outflows (columns [DS10] and [LU9]) and
proportioned evaporation (column [ST23]). Can be manually
overridden by column [ST17].

ST14

End-of-Day
Upstream Release
Storage

acft

Storage account for Upstream BRA Water Supply releases.
Calculated as previous day's storage (column [ST14]) plus inflows
(column [ST2]) less outflows (columns [DS11] and [LU10]) and
proportioned evaporation (column [ST24]). Can be manually
overridden by column [ST18].
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Column Label Units Daily Description
Storage account for BRA Return Flows impounder under SysOps.
End-of-Day Calculated as previous day's storage (column [ST15]) plus inflows
ST15 SysOps Return acft | (column [ST5]) less outflows (columns [DS13] and [LU12]) and
Flow Storage proportioned evaporation (column [ST25]). Can be manually
overridden by column [ST19].
Check to see if storage accounts add up to storage, limited to
conservation storage. Sum of calculated storage accounts
ST16 Stor Check none | (columns [ST13], [ST14] and [ST15]) less the conservation
storage (column [ST11]). A non-zero value indicates a problem
with the calculation.
ST17 COA5157 Storage acft A non-negative value overrides the reservoir's existing water
Override right storage account calculated in column [ST13].
Upstream Release A non-negative value overrides the Upstream Water Supply
ST18 . acft .
Storage Override storage account calculated in column [ST14].
SysOps Ret . .
ys5-ps Return A non-negative value overrides the SysOps Return Flow storage
ST19 Flow Storage acft ,
. account calculated in column [ST15].
Override
Percent of total conservation storage (BRA plus SWPA storage) in
End-of-Dav % reservoir's existing water right storage account. Calculated as
ST20 y 7 none | the water right storage (column [ST13]) divided by the total
COA5157 Storage . .
conservation storage (column [ST9]). Used for evaporation
distribution in the next day.
Percent of total conservation storage in Upstream Release
End-of-Day % storage account. Calculated as the amount in the Upstream
ST21 Upstream Release | none | Release account (column [ST14]) divided by the total
Storage conservation storage (column [ST9]). Used for evaporation
distribution in the next day.
Percent of total conservation storage in SysOps Return Flow
End-of-Day % storage account. Calculated as the return flow account storage
ST22 SysOps Return none | (column [ST15]) divided by the total conservation storage
Flow Storage (column [ST9]). Used for evaporation distribution in the next
day.
Portion of evaporative loss assigned to the COA5157 storage.
Equal to the lesser of the previous day’s percentage of COA5157
storage (column [ST20]) multiplied by the total evaporative loss
COA5157 St
ST23 orage acft | (column [F8]) or the sum of the prior day’s account storage

Evaploss

(column [ST13]) and the current day’s inflows into the account
(columns [ST3] and [ST4]) less lakeside and downstream use
from the account (columns [DS10] and [LU9]).
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Column

Label

Units

Daily Description

ST24

Upstream Release
Storage Evaploss

acft

Portion of evaporative loss assigned to the Upstream Release
storage account. Equal to the lesser of the previous day's
percentage of return flow storage under the account (column
[ST21]) multiplied by total evaporation (column [F8]) or the sum
of the prior day’s account storage (column [ST14]) and current
day inflows to the account (column [ST2]) less lakeside use
(column [LU10]) and downstream release from the account
(column [DS9]).

ST25

SysOps Return
Flow Storage
Evaploss

acft

Portion of evaporative loss assigned to the SysOps Return Flow
storage account. Equal to the lesser of the previous day's
percentage of return flow storage under SysOps (column [ST22])
multiplied by total evaporation (column [F8]) or the sum of the
prior day’s account storage (column [ST15]) and current day
inflows to the account (column [ST5]) less lakeside use (column
[LU12]) and downstream release from the account (column
[DS13]).

H.4.6 Accounting for Impoundment under the System Operation Permit

Columns [SO1] through [SO23] account for impoundment under the System Operation

Permit. This part of the Accounting Plan tracks storage emptied and refilled under the

System Operation Permit. When water is being stored under the System Operation

Permit, this part of the Accounting Plan tracks storage of pulse flows and, if appropriate,

the release of stored pulse flows from storage. Accounting for impoundment under the

System Operation Permit is the same for all reservoirs, and the columns are as follows:

Column Label Units Daily Description

Return Flows Return flows diverted under SysOps. Sum of columns [LU6] and
SO1 Used under acft (LU12] ysEps.

SysOps )

Other Use Under Other flows diverted under SysOps. Sum of columns [I13] and
S02 acft

SysOps [14].
503 End-of-Day Actual Acft Empty conservation storage. The conservation storage in cell

Empty Storage

B23 less the reservoir storage in column [F2].
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Column Label Units Daily Description
End-of-Day . . . .
504 Storage Emptied acft Storage emptied by diversions under SysOps. Calculated in
column [SO12].
by SysOps
End-of-Day What storage would have been without SysOps diversions.
SO5 Storage without acft | Calculated as the storage emptied by SysOps (column [SO4]) plus
SysOps current storage (column [F2]).
SO6 End-of-Day Actual acres | Actual surface area, as calculated in column [F7]
Surface Area
Surface area if there were no SysOps diversions. Uses custom
End-of-Day .
INTERPOLATE worksheet function to calculate area based on
SO7 Surface Area acres . . . .
without SvsObs storage without SysOps in column [SO5] using area-capacity-
ys=p elevation tables in Reference spreadsheet.
S08 Net Evaporation feet | Net evaporation rate calculated in column [F6].
S09 Actual Evaploss acft | Actual evaporative loss, as calculated in column [F8].
What the evaporation would have been if there were no SysOps
Evaploss without diversions. Calculated using the previous day’s area without
S010 acft ) . . . .
SysOps SysOps diversions in column [SO7] multiplied by the evaporation
rate in column [SO8].
Change in . . . .
sO11 Evaploss due to Acft Change in evaporation due to SysOps diversions. Column [SO10]
less column [SO9].
SysOps
Storage emptied by SysOps diversions. Calculated as the
End-of-Day Empty minimum of the current empty storage (column [SO3] and the
S012 Storage due to acft | previous day's empty storage due to SysOps (column [SO12]) less
SysOps the change in evaporative loss (column [SO11]) plus diversions
under SysOps (columns [SO1] and [SO2]).
Portion of inflow potentially subject to instream flows if
Non-Release ) . . .
S013 acft | appropriated under SysOps. Total inflow into reservoir (column
Inflow
[F11]) less upstream water supply releases (column [19]).
Amount impounded under the storage accounts for the
Impounded reservoir’s permit and SysOps. Sum of columns [ST3], [ST4] and
SO14 acft . . . .
Water [ST5]. Assigned a value of zero if the net impoundment is
negative.
Change in Storage Today’s change in the amount of storage emptied by SysOps.
S015 Emptied by acft | Equal to the current day's empty storage due to SysOps less the
SysOps prior day's empty storage due to SysOps (column [SO12]).
SO16 Reservoir Outflow | acft | Total outflow from reservoir. Repeated from column [F10].
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Column Label Units Daily Description
Water impounded under the System Operation Permit during
S017 Water Stored acft the day. Equal to change in storage (negative of column [SO15])
under SysOps less change in evaporation due to SysOps (column [SO11} with a
maximum of zero.
5018 Pulse Storage acft Amount of a pulse that has been stored under SysOps. Entered
under SysOps by BRA staff based on information from the Instream Flow file.
Cumulative amount of pulse flow stored under SysOps. Equal to
Cumulative Pulse the current day pulse storage under SysOps (column [SO18]) plus
S019 Storage under acft | the cumulative pulse storage under SysOps for the prior day
SysOps (column [SO19]) minus Pulse passage (the amount of stored
pulse flows released in column [SO20]).
A f Ise that h . E BRA staff
$020 Pulse Passage acft mount of a pulse that has been pa.ssed njcered by sta
based on releases from the reservoir for environmental flows.
s021 Cumulative Pulse acft Cumulative amount of flow passed in an ongoing pulse passage.
Passage The value in the column returns to zero if column [SO20] is zero.
. Indicates whether water is being impounded under SysOps. If
Impounding . .
S022 Under SvsOps? none | column [SO17] is greater than zero then value is TRUE.
ysops: Otherwise FALSE.
For PK and Whitney, this refers to the downstream
measurement point for the reservoir, which applies to passage
Flows > Instream . .
S023 Flow Criteria? none | of pulse flows. For other reservoirs, this is a repeat of column
) [18]. TRUE if flows at the measurement point exceed the
instream flow criteria. Value set in the IFCalcs file.
Column for recording details of any manual overrides added in
S024 Comments none | this sheet while using the accounting plan or other explanatory
text describing data entry.
H.5 Reach File Tables

The REACH tables (a) route and track BRA upstream reservoir releases and BRA Return

Flows, collectively called BRA flows, as they travel through the reaches shown in Table

H.1.9 above, and (b) account for diversions of BRA water and other flows within the reach.

The tables apply travel times and losses to flows as they travel downstream. Table H.1.10

above shows the travel times and losses applied in the Accounting Plan. The REACH

tables also show diversions of BRA flows, and other flows that are not tracked (natural
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flows and Return Flows of Others). At selected USGS stream gage locations, the BRA
flows are compared to the actual historical flows. If the calculated flows are greater than

the historical measured flows, the BRA flows are reduced.

The routing of BRA flows and diversions is done on a daily or sub-daily (tenth of a day)
basis. Sub-daily calculations are done to facilitate the application of travel times that are

less than one day. These calculations occur in the REACH tables.

Because of the lags associated with the travel times, data must be imported from the
previous year’'s Accounting Plan. The reach tables each have 10 days from the previous
year at the beginning of the daily data that are imported by BRA staff in each REACH
table.

The reconciliation with historical gage flows is done on a monthly basis. The travel times
and losses are based on averages, so the historical timing and losses may be somewhat
different, resulting in day-to-day discrepancies in flow volume. These small errors should
cancel out on a monthly basis. If the monthly volume of BRA flows is greater than the
monthly historical volume at the gage, the daily releases and return flows are multiplied
by scaling factors so that the volume of the BRA flow is equal to the historical measured
flow. BRA staff can select whether upstream releases, BRA Return Flows or both are

reduced. These calculations occur in the READJ tables.

In all the REACH tables, row 23 of the spreadsheet contains the lag or travel time
associated with the reach. Row 24 contains the delivery factor used to apply losses within
the reach. This value is multiplied by 10 and used to apply time delays in the sub-daily
calculations in rows 412 to 4172. Row 25 contains logical flags that, if TRUE, signal if the
default for the diversion within the reach is from BRA Return Flows and/or the System
Operation Permit. These flags are associated with aggregated run-of-river diversions
within the reaches. If the flag associated with return flows is set to TRUE, then the default
for each day is to have this demand met from BRA Return Flows. This can be overridden

on specific days. If FALSE, then BRA staff manually assigns the diversion to return flows
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for each day if needed. A similar flag is associated with diversion of run-of-the-river flows
under the System Operation Permit. A TRUE value automatically assigns this diversion
to these flows. This default can be overridden on any day by BRA staff in the “override”
columns. In both cases, instream flow criteria must be met in order to assign diversions
to the System Operations Permit. The flags in Row 25 are designed to facilitate entry of
data by BRA staff in reaches where return flows or run-of-the-river flows are used
frequently. BRA staff will determine which reaches this applies based on the water
available to the diversions in the reach and the frequency with which overrides occur.
Row 26 contains the units for data that are imported from other tables in the Accounting
Plan. Row 27 contains the conversion factor used to convert the imported data to day-

second-feet (dsf).

H.5.1 Table INTROZ2 - Introduction

This table contains year information from the Reference File and a table of contents for
the Reach File.

H.5.2 Table REACH1 — Possum Kingdom to Palo Pinto

Table REACH1 tracks flows from Possum Kingdom Dam to the Palo Pinto gage. BRA

flow reconciliation occurs at the downstream gage.

The following is a description of the columns in REACHL1:

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
o TRUE when flows at the Palo Pinto gage are greater than the instream flow
L > ? o . . . .
3 Flows > IF Criteria none criteria. Daily values imported from Table IF2 in the Instream Flow File.
Total Outflows from Lake Possum Kingdom. Daily values imported from
1
v Total Outflows dsf Table BASIC1 of reference file. Not used for subsequent calculations.
BRA Water Supply releases from Possum Kingdom less return flows in
BRA Water S |
u2 Releaseaser upply dsf column [U4]. Daily values imported from Table BASIC1 of reference file.

Daily values are divided by 10 for use in the sub-daily calculations.
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Column

Daily Label

Units

Description

u3

Other Outflows

dsf

Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed BRA
Return Flows [U4]. Other Outflows are releases from reservoirs that are
not specifically dedicated to water supply. Examples include leakage,
flows released during maintenance, hydropower, and inflows released for
downstream senior water rights. These flows are not tracked downstream
because the Accounting Plan only tracks water that has been released by
BRA for downstream use. Not used for subsequent calculations.

U4

Passed BRA Return
Flows

dsf

Return flows passed through Lake Possum Kingdom and not stored. Daily
values imported from Table RES1 of the Reservoir File. Daily values are
divided by 10 for use in sub-daily calculations.

R-Al

Reach Return Flows

dsf

Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
from Table BASIC12 of the reference file. Daily values are divided by 10 for
use in sub-daily calculations.

R-A2

Reach Diversions

dsf

Aggregated diversions within the reach. Daily values imported from Table
REFS5 of the reference file. Daily values are divided by 10 for use in sub-
daily calculations.

R-A3

Lagged BRA Water
Supply Releases

dsf

Upstream BRA Water Supply releases (column [U2]) routed to
downstream end of reach. Calculation done on a sub-daily basis. In the
sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.

R-A4

Lagged BRA Return
Flows

dsf

Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
number of timesteps in column [U4] and applies delivery factor (row 24),
then adds column [R-A1]. Daily and monthly values are sums of the sub-
daily data.

R-A5

Diversion of
Upstream Water
Supply Release

dsf

Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
river flow [R-A8]. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily values.

R-A6

Return Flow
Diversion under
SysOps

dsf

If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the demand
(column [R-A2]). Diversion of return flows occurs FIRST before use of
natural flows or reservoir releases. Calculated as the minimum of the
Reach Diversion in column [R-A2] and the lagged return flows in column
[R-A4]. Calculation may be overridden by a non-negative entry in column
[R-A7]. These diversions must be made under SysOps Permit. Calculation
performed on a daily basis. Daily values are divided by 10 for sub-daily
use.

R-A7

Return Flow
Override

none

A non-negative entry overrides the previous column. Entered by BRA
staff.

R-A8

Local Inflow
Diverted Under
SysOps

dsf

If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Diversion of local flows occurs SECOND after use of return flows (column
[R-A6]). Calculated as the Reach Diversion in column [R-A2] less the return
flow diversion in column [R-A6]. Calculation may be overridden by a non-
negative entry in column [R-A9]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.

R-A9

Local Diversion
Override

none

A non-negative entry overrides the previous column. Entered by BRA
staff.
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Column Daily Label Units Description
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-A10 Supply Releases at dsf A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-Al11 Flows at End of dsf AB]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10] +
R-A12 228AC':'10tal at End of dsf [R-A11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
G-AL PLOT2 - Brazos dsf Historical daily average flows measured at gage. Imported from Table
River nr Palo Pinto DATAL1 of the reference file.
Water Suppl Adjustment factor applied to BRA releases for conditions when gage flows
G-A2 . PRl dsf are less than calculated BRA flows. Imported from column [A12] of Table
Adjustment
READJ1.
Adjusted Water BRA W?ter Supply Releases from upstream reach (co.lumn [R-A10]) .
multiplied by adjustment factor (column [G-A2]). Adjustments are applied
G-A3 Supply Releases at dsf .
when the monthly total flow is less than the monthly BRA flows.
PLOT2 . . .
Calculations performed on a daily basis.
Return Flow Adjustment factor applied to BRA Return Flows for conditions when gage
G-Ad Adiustment dsf flows are less than calculated BRA flows. Imported from column [A13] of
! Table READJL.
Adjusted Return BRA Return Flows from upstream reach (column [R-A11]) 'multlplled by
G-A5 Flow at PLOT2 dsf adjustment factor (column [G-A4]). Adjustments are applied when the
monthly total flow is less than the monthly BRA flows.
G-AG Comments none Column for recording details of any manual overrides added in this sheet

or other descriptive text.

H.5.3 Table READJ1 to READJ21

The READJ tables perform the adjustment calculations for situations when the monthly

flow volume measured at the gage is less than the calculated BRA water supply releases

and return flow. Calculations are performed on a monthly basis. The table calculates

scale factors that are multiplied by the daily flow values in each month (a scale factor of

1.0 or 100% means no adjustment). The default is to reduce the return flows first. This

default can be overridden by BRA staff in column [A14].

The following describes the columns in the READJ tables:

Column Units Label Description
Al none Days Number of days per month
A2 none Month Number Sequence number of month
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Column Units Label Description
A3 none Month Month of year
BRA Water Supply Monthly BRA Water Supply Releases at gage. From column [R-A10] of
A4 acft
Releases the monthly REACH table.
A5 acft BRA Return Flows Monthly BRA Return Flows at gage. From monthly REACH table.
A6 acft BRA Total Monthly Total BRA water at gage. From monthly REACH table.
A7 acft [Gage Name] Monthly historical gage flows. From monthly REACH table.
Amount that total BRA water exceeds measured monthly flow.
A8 acft Discrepanc Maximum of [A6] - [A7] or zero. If positive, then BRA water is more
pancy than measured flow and will be adjusted. If zero no adjustment is
needed.
A9 none % Water Supply % of the total BRA water that is BRA Water Supply Releases. Column
Releases [A4] divided by [A6]. Not used for subsequent calculations.
Monthly volume reduction needed so that the BRA Water Supply
A10 acft Monthly Water Releases match measured flows. Calculated as the difference between
Supply Adjustment | the Discrepancy (column [A8]) and the Monthly Return Flow
Adjustment (column [A11]).
Monthly volume reduction needed so that the BRA Return Flows match
ALl acft Monthly Return the measured flows. Calculated as the minimum of the BRA Return
Flow Adjustment Flows (column [A5]) and the Discrepancy (column [A8]). Calculation will
be overridden if column [A14] has a value in that column.
L Percent of water supply remaining after accounting for discrepancy. If
% R W . . .
Al12 none % Remaining Water [A4] is not zero, equal to 1 - [A10] / [A4]. Otherwise zero. This number
Supply . L .
is multiplied by the daily flows.
% Remainin Percent of return flow remaining after accounting for discrepancy. If
Al13 none 5 & [A4] is not zero, equal to 1 - [A10] / [A5]. Otherwise zero. This number
Return Flows . e .
is multiplied by the daily return flows.
Return Flow An entry in this column overrides the Monthly Return Flow Adjustment
Al4 acft Adjustment in column [A11]. Should be a non-negative value less than or equal to
Override the BRA Return Flows in column [A4].
Checks to see if the value in [A14] is less than or equal to [A5]. Also
A15 none Adjustment Check checks for an entry when no adjustment is needed. "ok" means entry in
[A14] is valid. "problem" means [A14] is not valid.
Column for recording details of any manual overrides added in this
Al6 Comments | none _—
sheet or other descriptive text.

H.5.4 Table REACH2 — Palo Pinto to Lk Granbury Headwaters

Table REACH2 tracks flows from the Palo Pinto gage to the headwaters of Lake

Granbury. BRA flow reconciliation occurs at the Dennis gage.

The following is a description of the columns in REACH2:
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Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
If TRUE then flows at the Palo Pinto gage are greater than the instream

Flow at Gage > IF . . - ) .

L3 L none flow criteria plus downstream diversions. Daily values imported from

Criteria? .

Table IF2 of the Instream Flow File.

Ul Total Outflows dsf Total flow at Palo Pinto gage. Da!Iy values imported from Table REACH1.
Not used for subsequent calculations.
BRA Water Supply flows at Palo Pinto gage. Daily values imported from

u2 gse:::ster Supply dsf Table REACH1. Daily values are divided by 10 for use in the sub-daily
calculations.
Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed BRA
Return Flows [U4]. Other Outflows are releases from reservoirs that are
not specifically dedicated to water supply. Examples include leakage,

u3 Other Outflows dsf flows released during maintenance, hydropower, and inflows released for
downstream senior water rights. These flows are not tracked downstream
because the Accounting Plan only tracks water that has been released by
BRA for downstream use. Not used for subsequent calculations.

ua Passed BRA Return dsf Return flows at Palo Pinto gage. Daily values imported from Table

Flows REACH1. Daily values are divided by 10 for use in sub-daily calculations.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported

R-Al Reach Ret FI dsf ) . L
each Return Flows > from table BASIC12 of the reference file. Daily values are divided by 10 for
use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from Table
R-A2 Reach Diversions dsf REF5 of the reference file. Daily values are divided by 10 for use in sub-
daily calculations.
Upstream BRA Water Supply releases (column [U2]) routed to
Lageed BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-A3 Suggl Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
PRl column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
Lagged BRA Return a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
R-A4 dsf . . K .

Flows number of timesteps in column [U4] and applies delivery factor (row 24),
then adds column [R-A1]. Daily and monthly values are sums of the sub-
daily data.

Diversion of Diversion (R-A2] less diverted BRA Return Flows [R-A6] and local run-of-

R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the demand
(column [R-A2]). Diversion of return flows occurs FIRST before use of
Return Flow natural flows or reservoir releases. Calculated as the minimum of the
R-A6 Diversion under dsf Reach Diversion in column [R-A2] and the lagged return flows in column

SysOps

[R-A4]. Calculation may be overridden by a non-negative entry in column
[R-A7]. These diversions must be made under SysOps Permit. Calculation
performed on a daily basis. Daily values are divided by 10 for sub-daily
use.
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Column Daily Label Units Description
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the return
R-A8 Diverted Under dsf . L . )
SvsODS flow diversion in column [R-A6]. Calculation may be overridden by a non-
ysop negative entry in column [R-A9]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-A10 Supply Releases at dsf A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-A11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10] +
R-A12 gEaAc:']otal atEnd of dsf [R-A11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
G-AL DNNT2 - Brazos dsf Historical daily average flows measured at gage. Imported from Table
River nr Dennis DATAL1 of the reference file.
Water Suppl Adjustment factor applied to BRA releases for conditions when gage flows
G-A2 . PPl dsf are less than calculated BRA flows. Imported from column [A12] of Table
Adjustment
READJ2.
Adjusted Water BRA }sz\ter Supply Releases from upstream reach (co!umn [R-A10]) .
multiplied by adjustment factor (column [G-A2]). Adjustments are applied
G-A3 Supply Releases at dsf .
when the monthly total flow is less than the monthly BRA flows.
DNNT2 . . .
Calculations performed on a daily basis.
Return Flow Adjustment applied to BRA Return Flows for conditions when gage flows
G-A4 . dsf are less than calculated BRA flows. Imported from column [A13] of Table
Adjustment
READIJ2.
BRAR FI f h (col R-A11 Itipli
Adjusted Return / eturn Flows from upstream reac ‘ (column [ ) mu tiplied by
G-A5 Elow at DNNT2 dsf adjustment factor (column [G-A4]). Adjustments are applied when the
monthly total flow is less than the monthly BRA flows.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Imported from Table
R-B1 Reach R FI f
each Return Flows | ds BASIC12 in the reference file. Daily values are divided by 10 for use in sub-
daily calculations.
Aggregated diversions within the reach. Daily values imported from Table
R-B2 Reach Diversions dsf REF5 of the reference file. Daily values are divided by 10 for use in sub-
daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lageed BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-B3 €8 dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in

Supply Releases

column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
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Column Daily Label Units Description
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
R-BA Lagged BRA Return dsf a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
Flows number of timesteps in column [G-A5] and applies delivery factor (row
24), then adds column [R-B1]. Daily and monthly values are sums of the
sub-daily data.
Diversion of Diversion [R-B2] less diverted BRA Return Flows [R-B6] and local run-of-
R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the demand
(column [R-B2]). Diversion of return flows occurs FIRST before use of
Return Flow natural flows or reservoir releases. Calculated as the minimum of the
R-B6 Diversion under dsf Reach Diversion in column [R-B2] and the lagged return flows in column
SysOps [R-B4]. Calculation may be overridden by a non-negative entry in column
[R-B7]. These diversions must be made under SysOps Permit. Calculation
performed on a daily basis. Daily values are divided by 10 for sub-daily
use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-B6]). Calculated as the Reach Diversion in column [R-B2] less the return
R-B8 Diverted Under dsf . L . .
SysOps flow c!wersnon |'n column [R-B6]. Calculatl'on n'1ay be overridden by a non-
negative entry in column [R-B9]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-B10 Supply Releases at dsf B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 Flows at End of dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-B10] +
R-B12 FB{ZaACLotaI atEnd of dsf [R-B11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
R-B13 Comments none Column for regor.ding details of any manual overrides added in this sheet
or other descriptive text.

H.5.5 Table REACH3 — Lake Granbury to Lake Whitney Headwaters

Table REACHS tracks flows from the Lake Granbury dam to the headwaters of Lake

Whitney. BRA flow reconciliation occurs at the Glen Rose gage.
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The following is a description of the columns in REACHS3:

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
13 Flows > IF Criteria? none If TRUE_ thgn rovys at the G_Ien Rose gage are greater than the mstream
flow criteria. Daily values imported from Table IF3 of Instream Flow File.
Total Outflows from Lake Granbury. Daily values imported from Table
u1 Total Outflows dsf BASIC2 of reference file. Not used for subsequent calculations.
BRA Water Supply releases from Lake Granbury less return flows in
BRA Water S |
U2 Releas:ser upply dsf column [U4]. Daily values imported from Table BASIC2 of reference file.
Daily values are divided by 10 for use in the sub-daily calculations.
Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed
BRA Return Flows [U4]. Other Outflows are releases from reservoirs
that are not specifically dedicated to water supply. Examples include
U3 Other Outflows dsf leakage, flows released durlng malntena.nce, hydropower, and inflows
released for downstream senior water rights. These flows are not
tracked downstream because the Accounting Plan only tracks water that
has been released by BRA for downstream use. Not used for
subsequent calculations.
Return flows passed through Lake Granbury and not stored. Daily
U4 Eli)svs\/esd BRA Return dsf values imported from Table RES2 of the Reservoir File. Daily values are
divided by 10 for use in sub-daily calculations.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Imported from Table
R-AL Reach Return Flows | dsf BASIC12 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-A2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [U2]) routed to
Lageed BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-A3 Sugg v Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
PRl column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-A4 Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [U4] and applies delivery factor
(row 24), then adds column [R-A1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
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Column Daily Label Units Description
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-A2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-A6 Diversion under dsf minimum of the Reach Diversion in column [R-A2] and the lagged return
SysOps flows in column [R-A4]. Calculation may be overridden by a non-
negative entry in column [R-A7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . L . .
SysOps return flow dlwlersmn in c'olumn [R-A6]. Calculatlor! maY be overridden
by a non-negative entry in column [R-A9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-A10 Supply Releases at dsf ([R-A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-Al11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10]
R-A12 E:;-\c'}l;otal at End of dsf + [R-A11]). Calculations performed on a sub-daily basis. Daily and
monthly values summed from sub-daily values.
G-Al GLRT2 - Brazos River dsf Historical daily average flows measured at gage. Imported from Table
at Glen Rose DATAL1 of the reference file.
Water Supply Adjustment factor applied to BRA releases for conditions when gage
G-A2 Adjustment dsf flows are less than calculated BRA flows. Imported from column [A12] of
Table READJ3.
Adjusted Water BRA W?ter Supply Releases from upstream reach (collumn [R-A10])
G-A3 Supply Releases at dsf mult.lplled by adjustment factor (column [G-A2]). Adjustments are
GLRT2 applied when the monthly total flow is less than the monthly BRA flows.
Calculations performed on a daily basis.
Return Flow Adjustment applied to BRA Return Flows for conditions when gage flows
G-A4 Adjustment dsf are less than calculated BRA flows. Imported from column [A13] of
Table READJ3.
Adjusted Return BRA Return Flows from upstream reach (column [R-A11]) _multiplied by
G-A5 Flow at GLRT2 dsf adjustment factor (column [G-A4]). Adjustments are applied when the
monthly total flow is less than the monthly BRA flows.
If TRUE then flows at the Glen Rose gage are greater than the instream
G-A6 Flows > IF Criteria? none flow criteria plus downstream diversions. Daily values imported from

Table IF3 of Instream Flow File.
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Column Daily Label Units Description
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
R-81 Reach Return Flows | dsf from table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-B2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-B3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-BA Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [G-A5] and applies delivery factor
(row 24), then adds column [R-B1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion (R-B2] less diverted BRA Return Flows [R-B6] and local run-of-
R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [G-A6] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-B2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-B6 Diversion under dsf minimum of the Reach Diversion in column [R-B2] and the lagged return
SysOps flows in column [R-B4]. Calculation may be overridden by a non-
negative entry in column [R-B7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B7 . none
Override staff.
If instream flows are met (column [G-A6] is TRUE) and local flow
diversion flag is TRUE (row 25) then local flows are used to meet the
Local Inflow demand. Diversion of local flows occurs SECOND after use of return
. flows (column [R-B6]). Calculated as the Reach Diversion in column [R-
R-B8 Diverted Under dsf . L
SysOps B2] Ie'ss the return flow d|v.er5|on in Folumn [R-B6]. Calculatlgn mfa\y be
overridden by a non-negative entry in column [R-B9]. These diversions
must be made under SysOps Permit. Calculation performed on a daily
basis. Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-B10 Supply Releases at dsf ([R-B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 Flows at End of dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly

Reach

values summed from sub-daily values.
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Column Daily Label Units Description

BRA Total at End of Total BRA water at end of reach after diversions, lag and losses ([R-B10]
R-B12 dsf + [R-B11]). Calculations performed on a sub-daily basis. Daily and
Reach .
monthly values summed from sub-daily values.

Column for recording details of any manual overrides added in this

R-B13 Comments none .
sheet or other descriptive text.

H.5.6 Table REACH4 — Lake Aquilla to Aquilla/Brazos Confluence

Table REACH4 tracks flows from the Lake Aquilla dam to the confluence of Aquilla Creek

and the Brazos River. BRA flow reconciliation occurs at the Aquilla Creek above Aquilla

gage.

The following is a description of the columns in REACHA4:

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name

Flow at Gage > IF If TRUE then flows at the Waco gage are greater than the instream flow
L3 Criteria? & none criteria. If FALSE, then criteria not met. Daily values imported from
) Table IF4 of the Instream Flow File.

Total Outflows from Lake Aquilla. Daily values imported from Table

1 Total fl f
U otal Outflows ds BASIC4 of reference file. Not used for subsequent calculations.
BRA Water Supply releases from Lake Aquilla. Daily values imported
u2 BRA Water Supply dsf from Table BASIC4 of reference file. Daily values are divided by 10 for
Releases . . .
use in the sub-daily calculations.
Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed
BRA Return Flows [U4]. Other Outflows are releases from reservoirs
that are not specifically dedicated to water supply. Examples include
U3 Other Outflows dsf leakage, flows released during maintenance, hydropower, and inflows

released for downstream senior water rights. These flows are not
tracked downstream because the Accounting Plan only tracks water that
has been released by BRA for downstream use. Not used for
subsequent calculations.

Passed BRA Return Return flows passed through Lake Aquilla and not stored. Daily values
ua dsf imported from Table RES4 of the Reservoir File. Daily values are divided
Flows . . .
by 10 for use in sub-daily calculations.

Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Set to zero for this
reach. Daily data imported from table BASIC12 of the reference file.
Daily values are divided by 10 for use in sub-daily calculations.

R-Al Reach Return Flows | dsf
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Column Daily Label Units Description
Aggregated diversions within the reach. Daily values imported from
R-A2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [U2]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-A3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-A4 Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [U4] and applies delivery factor
(row 24), then adds column [R-A1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-A2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-A6 Diversion under dsf minimum of the Reach Diversion in column [R-A2] and the lagged return
SysOps flows in column [R-A4]. Calculation may be overridden by a non-
negative entry in column [R-A7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
j [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . Lo . -
SysOps return flow d|v¢?r5|on in c.olumn [R-A6]. Calculatlon‘ maY be overridden
by a non-negative entry in column [R-A9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-A10 Supply Releases at dsf ([R-A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-A11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10]
R-A12 BRA Total at End of dsf + [R-A11]). Calculations performed on a sub-daily basis. Daily and
Reach .
monthly values summed from sub-daily values.
G-Al AQIT2 — Aquilla dsf Historical daily average flows measured at gage. Imported from Table

Creek above Aquilla

DATA1 of the reference file.
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Column Daily Label Units Description
Water Supply Adjustment factor applied to BRA releases for conditions when gage
G-A2 Adjustment dsf flows are less than calculated BRA flows. Imported from column [A12] of
Table READJ4.
Adjusted Water BRA _W?ter Supply Releases from upstream reach (co.lumn [R-A10])
multiplied by adjustment factor (column [G-A2]). Adjustments are
G-A3 Supply Releases at dsf . .
AQIT2 applied Yvhen the monthly total.flow |.s less than the monthly BRA flows.
Calculations performed on a daily basis.
Adjustment factor applied to BRA Return Flows for conditions when
Return Flow
G-A4 Adjustment dsf gage flows are less than calculated BRA flows. Imported from column
[A13] of Table READJ4.
Adjusted Return BRA Return Flows from upstream reach (column [R-A11]) multiplied by
G-A5 Flow at AQIT2 dsf adjustment factor (column [G-A4]). Adjustments are applied when the
monthly total flow is less than the monthly BRA flows.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
R-81 Reach Return Flows | dsf from table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-B2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-B3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-BA Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [G-A5] and applies delivery factor
(row 24), then adds column [R-B1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-B2] less diverted BRA Return Flows [R-B6] and local run-of-
R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-B2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-B6 Diversion under dsf minimum of the Reach Diversion in column [R-A2] and the lagged return
SysOps flows in column [R-B4]. Calculation may be overridden by a non-
negative entry in column [R-B7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B7 . none
Override staff.
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Column Daily Label Units Description
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-B6]). Calculated as the Reach Diversion in column [R-A2] less the
R-B8 Diverted Under dsf . L . .
SvsODS return flow diversion in column [R-B6]. Calculation may be overridden
ysEp by a non-negative entry in column [R-B9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-B10 Supply Releases at dsf ([R-B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 Flows at End of dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-B10]
BRA Total at End of . . . .
R-B12 otatattndo dsf + [R-B11]). Calculations performed on a sub-daily basis. Daily and
Reach .
monthly values summed from sub-daily values.
R-B13 Comments none Column for recordmg d.etalls of any manual overrides added in this
sheet or other descriptive text.

H.5.7 Table REACHS5 — Lake Whitney to Aquilla/Brazos Confluence

Table REACHS5 tracks BRA flows from the Lake Whitney dam to the confluence of Aquilla
Creek and the Brazos River. BRA flow reconciliation occurs at the Brazos River near

Aquilla gage.

The following is a description of the columns in REACHS5:

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
If TRUE then flows at the Waco gage are greater than the instream flow
Flow at Gage > IF o L - .
L3 Criteria? none criteria. If FALSE, then criteria not met. Daily values imported from
) Table IF4 of the Instream Flow File.
Total Outflows from Lake Whitney. Daily values imported from Table
U1l Total Outfl dsf ) .
otatutiiows > BASIC3 of reference file. Not used for subsequent calculations.
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Column

Daily Label

Units

Description

U2

BRA Water Supply
Releases

dsf

BRA Water Supply releases from Lake Whitney less return flows in
column [U4]. Daily values imported from Table BASIC3 of reference file.
Daily values are divided by 10 for use in the sub-daily calculations.

u3

Other Outflows

dsf

Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed
BRA Return Flows [U4]. Other Outflows are releases from reservoirs
that are not specifically dedicated to water supply. Examples include
leakage, flows released during maintenance, hydropower, and inflows
released for downstream senior water rights. These flows are not
tracked downstream because the Accounting Plan only tracks water that
has been released by BRA for downstream use. Not used for
subsequent calculations.

U4

Passed BRA Return
Flows

dsf

Return flows passed through Lake Whitney and not stored. Daily values
imported from Table RES3 of the Reservoir File. Daily values are divided
by 10 for use in sub-daily calculations.

R-Al

Reach Return Flows

dsf

Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Imported from Table
BASIC12 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.

R-A2

Reach Diversions

dsf

Aggregated diversions within the reach. Daily values imported from
Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.

R-A3

Lagged BRA Water
Supply Releases

dsf

Upstream BRA Water Supply releases (column [U2]) routed to
downstream end of reach. Calculation done on a sub-daily basis. In the
sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.

R-A4

Lagged BRA Return
Flows

dsf

Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
410) number of timesteps in column [U4] and applies delivery factor
(row 24), then adds column [R-A1]. Daily and monthly values are sums
of the sub-daily data.

R-A5

Diversion of
Upstream Water
Supply Release

dsf

Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
river flow [R-A8]. Calculation performed on a daily basis. Daily values
are divided by 10 for sub-daily values.

R-A6

Return Flow
Diversion under
SysOps

dsf

If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-A2]). Diversion of return flows occurs FIRST
before use of natural flows or reservoir releases. Calculated as the
minimum of the Reach Diversion in column [R-A2] and the lagged return
flows in column [R-A4]. Calculation may be overridden by a non-
negative entry in column [R-A7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.

R-A7

Return Flow
Override

none

A non-negative entry overrides the previous column. Entered by BRA
staff.
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Column Daily Label Units Description
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . . . -
SvsODS return flow diversion in column [R-A6]. Calculation may be overridden
ysEp by a non-negative entry in column [R-A9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-A10 Supply Releases at dsf ([R-A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-Al11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10]
R-A12 BRA Total at End of dsf + [R-A11]). Calculations performed on a sub-daily basis. Daily and
Reach .
monthly values summed from sub-daily values.
G-Al AQLT2 — Brazos dsf Historical daily average flows measured at gage. Imported from Table
River nr Aquilla DATA1 of the reference file.
Water Supbl Adjustment factor applied to BRA releases for conditions when gage
G-A2 Ad'ustme‘:\? v dsf flows are less than calculated BRA flows. Imported from column [A12] of
! Table READJS.
Adjusted Water BRA .\N'flter Supply Releases from upstream reach (collumn [R-A10])
G-A3 Subply Releases at dsf multiplied by adjustment factor (column [G-A2]). Adjustments are
PRy applied when the monthly total flow is less than the monthly BRA flows.
AQLT2 . . .
Calculations performed on a daily basis.
Return Elow Adjustment factor applied to BRA Return Flows for conditions when
G-Ad Adiustment dsf gage flows are less than calculated BRA flows. Imported from column
) [A13] of Table READJS.
Adjusted Return BRA Return Flows from upstream reach (column [R-A11]) .multlplled by
G-A5 Flow at AQLT2 dsf adjustment factor (column [G-A4]). Adjustments are applied when the
monthly total flow is less than the monthly BRA flows.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
R-81 Reach Return Flows | dsf from table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-B2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lageed BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-B3 g8 dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in

Supply Releases

column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
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Column Daily Label Units Description
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-BA Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [G-A5] and applies delivery factor
(row 24), then adds column [R-B1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-B2] less diverted BRA Return Flows [R-B6] and local run-of-
R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-B2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-B6 Diversion under dsf minimum of the Reach Diversion in column [R-B2] and the lagged return
SysOps flows in column [R-B4]. Calculation may be overridden by a non-
negative entry in column [R-B7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-B6]). Calculated as the Reach Diversion in column [R-B2] less the
R-B8 Diverted Under dsf . L . -
SysOps return flow d|v¢?r5|on in c.olumn [R-B6]. Calculatloq maY be overridden
by a non-negative entry in column [R-B9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-B10 Supply Releases at dsf ([R-B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 Flows at End of dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-B10]
R-B12 iz:‘;otal at End of dsf + [R-B11]). Calculations performed on a sub-daily basis. Daily and
monthly values summed from sub-daily values.
R-B13 Comments none Column for recording details of any manual overrides added in this

sheet or other descriptive text.
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H.5.8 Table REACHG6 — Aquilla/Brazos Confluence to Little/Brazos Confluence

Table REACHG6 tracks BRA flows from the confluence of Aquilla Creek and the Brazos

River to the confluence of the Brazos River and the Little River. BRA flow reconciliation

occurs at the Brazos River near Highbank gage.

The following is a description of the columns in REACH6:

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
If TRUE then flows at the Waco gage are greater than the instream flow
L3 Flows > IF Criteria? none criteria. If FALSE, then criteria not met. Daily values imported from
Table IF4 of the Instream Flow File.
U1l Total Outflows dsf Total flow at confluence. Not calculated so set to #NA
BRA Water Supply releases at confluence. Sum of sub-daily values
u2 BRA Water Supply dsf imported from Tables REACH4 and REACH5. Daily values and monthly
Releases . .
values calculated by summing the sub-daily values.
Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed
u3 Other Outflows dsf BRA Return Flows [U4]. Not used for subsequent calculations.
Evaluates to #NA because [U1] is not calculated.
Passed BRA Return BRA Return Flows at confluence. Sum of sub-daily values imported from
U4 Flows dsf Tables REACH4 and REACH5. Daily values and monthly values
calculated by summing the sub-daily values.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Imported from Table
R-AL Reach Return Flows | dsf BASIC12 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-A2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [U2]) routed to
Lageed BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-A3 Sugg v Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
pRly column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
Lagged BRA Return on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
R-A4 dsf . . . .
Flows 410) number of timesteps in column [U4] and applies delivery factor
(row 24), then adds column [R-A1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
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Column Daily Label Units Description
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-A2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-A6 Diversion under dsf minimum of the Reach Diversion in column [R-A2] and the lagged return
SysOps flows in column [R-A4]. Calculation may be overridden by a non-
negative entry in column [R-A7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . L . -
SysOps return flow d|v¢?r5|on in c'olumn [R-AB]. Calculatlon. maY be overridden
by a non-negative entry in column [R-A9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-A10 Supply Releases at dsf ([R-A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-A11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10]
R-A12 ﬁz:;mal at End of dsf + [R-A11]). Calculations performed on a sub-daily basis. Daily and
monthly values summed from sub-daily values.
TRUE if flows at the Waco gage are greater than the instream flow
Flows > Upstream IF o . . .
R-BO . none criteria plus diversions in the downstream reach. Imported from Table
Criteria? : ;
IF4 in the Instream Flow File.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Imported from Table
R-81 Reach Return Flows | dsf BASIC12 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-B2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [R-A10]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-B3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [R-A10] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-B4 Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row

Flows

410) number of timesteps in column [R-A11] and applies delivery factor
(row 24), then adds column [R-B1]. Daily and monthly values are sums
of the sub-daily data.
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Column Daily Label Units Description
Diversion of Diversion [R-B2] less diverted BRA Return Flows [R-B6] and local run-of-
R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [R-B0] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-B2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-B6 Diversion under dsf minimum of the Reach Diversion in column [R-B2] and the lagged return
SysOps flows in column [R-B4]. Calculation may be overridden by a non-
negative entry in column [R-B7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B7 . none
Override staff.
If instream flows are met (column [R-BO] is TRUE) and local flow
diversion flag is TRUE (row 25) then local flows are used to meet the
Local Inflow demand. Diversion of local flows occurs SECOND after use of return
. flows (column [R-B6]). Calculated as the Reach Diversion in column [R-
R-B8 Diverted Under dsf . L -
SvsODS B2] less the return flow diversion in column [R-B6]. Calculation may be
ysop overridden by a non-negative entry in column [R-B9]. These diversions
must be made under SysOps Permit. Calculation performed on a daily
basis. Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-B10 Supply Releases at dsf ([R-B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 Flows at End of dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-B10]
R-B12 ﬁE:CEOtaI at End of dsf + [R-B11]). Calculations performed on a sub-daily basis. Daily and
monthly values summed from sub-daily values.
G-AL HIBT2 — Brazos River dsf Historical daily average flows measured at gage. Imported from Table
nr Highbank DATAL1 of the reference file.
Water Suppl Adjustment factor applied to BRA releases for conditions when gage
G-A2 Ad'ustme?ﬁc) v dsf flows are less than calculated BRA flows. Imported from column [A12] of
! Table READJ.
BRAW ly Rel f h (col R-B1
Adjusted Water \ ?ter Suppy eleases from upstream reac (co.umn [ 0])
multiplied by adjustment factor (column [G-A2]). Adjustments are
G-A3 Supply Releases at dsf . .
applied when the monthly total flow is less than the monthly BRA flows.
HIBT2 . . .
Calculations performed on a daily basis.
Adjustment factor applied to BRA Return Flows for conditions when
Return Flow
G-Ad Adiustment dsf gage flows are less than calculated BRA flows. Imported from column
) [A13] of Table READJ6.
Adjusted Return BRA Return Flows from upstream reach (column [R-B11]) multlplled by
G-A5 dsf adjustment factor (column [G-A4]). Adjustments are applied when the

Flow at HIBT2

monthly total flow is less than the monthly BRA flows.
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Column Daily Label Units Description
Flows > TRUE if flows at the Bryan gage are greater than the instream flow
G-A6 Downstream IF None o .
. criteria. Imported from Table IF8 of the Instream Flow File.

Criteria
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported

R-C1 Reach Return Flows | dsf from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-C2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-C3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-C4 Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row

Flows 410) number of timesteps in column [G-A5] and applies delivery factor
(row 24), then adds column [R-C1]. Daily and monthly values are sums
of the sub-daily data.

Diversion of Diversion [R-C2] less diverted BRA Return Flows [R-C6] and local run-of-

R-C5 Upstream Water dsf river flow [R-C8]. Calculation performed on a daily basis. Daily values

Supply Release are divided by 10 for sub-daily values.

If instream flows are met (column [G-A6] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-C2]). Diversion of return flows occurs FIRST

Return Flow before use of natural flows or reservoir releases. Calculated as the

R-C6 Diversion under dsf minimum of the Reach Diversion in column [R-C2] and the lagged return

SysOps flows in column [R-C4]. Calculation may be overridden by a non-
negative entry in column [R-C7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.

Return Flow A non-negative entry overrides the previous column. Entered by BRA

R-C7 . none

Override staff.

If instream flows are met (column [G-A6] is TRUE) and local flow
diversion flag is TRUE (row 25) then local flows are used to meet the

Local Inflow demand. Diversion of local flows occurs SECOND after use of return

. flows (column [R-C6]). Calculated as the Reach Diversion in column [R-
R-C8 Diverted Under dsf . L .
SysOps C2] Ie.ss the return flow dlvler5|on in Folumn [R-C6]. CaIcuIatlorj may be
overridden by a non-negative entry in column [R-C9]. These diversions
must be made under SysOps Permit. Calculation performed on a daily
basis. Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-C9 . none

Override staff.

Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-C10 Supply Releases at dsf ([R-C3] - [R-C5]). Calculations performed on a sub-daily basis. Daily and

End of Reach

monthly values summed from sub-daily values.
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Column Daily Label Units Description
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-C4] - [R-
R-C11 Flows at End of dsf C6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-C10]
BRA Total at End of . . . .
R-C12 otatattndo dsf + [R-C11]). Calculations performed on a sub-daily basis. Daily and
Reach .
monthly values summed from sub-daily values.
R-C13 Comments none Column for recordlng d.etalls of any manual overrides added in this
sheet or other descriptive text.

H.5.9 Table REACH7 — Lake Proctor to Hasse Gage

Table REACH?7 tracks BRA flows from the Lake Proctor dam to the Leon River near

Hasse gage. BRA flow reconciliation occurs at the Hasse gage.

The following is a description of the columns in REACHY7:

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
If TRUE then flow at the Gatesville gage is greater than the instream
Flow at Gage > IF - L . .
L3 Criteria? none flow criteria. If FALSE, then criteria not met. Daily values imported from
) Table IF5 of the Instream Flow File.
Total Outflows from Lake Proctor. Daily values imported from Table
1 Total fl f
v otal Outflows ds BASIC5 of reference file. Not used for subsequent calculations.
BRA Water Supply releases from Lake Proctor less return flows in
BRA Water S | . . )
u2 Releas:ser upply dsf column [U4]. Daily values imported from Table BASIC5 of reference file.
Daily values are divided by 10 for use in the sub-daily calculations.
Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed
BRA Return Flows [U4]. Other Outflows are releases from reservoirs
that are not specifically dedicated to water supply. Examples include
U3 Other Outflows dsf leakage, flows released durlng malntena!nce, hydropower, and inflows
released for downstream senior water rights. These flows are not
tracked downstream because the Accounting Plan only tracks water that
has been released by BRA for downstream use. Not used for
subsequent calculations.
Return flows passed through Lake Proctor and not stored. Daily values
P d BRA Ret
ua Flaos\i/es eturn dsf imported from Table RES5 of the Reservoir File. Daily values are divided
by 10 for use in sub-daily calculations.
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Column Daily Label Units Description
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Imported from Table
R-AL Reach Return Flows | dsf BASIC12 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-A2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [U2]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-A3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-A4 Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [U4] and applies delivery factor
(row 24), then adds column [R-A1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-A2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-A6 Diversion under dsf minimum of the Reach Diversion in column [R-A2] and the lagged return
SysOps flows in column [R-A4]. Calculation may be overridden by a non-
negative entry in column [R-A7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . L . -
SysOps return flow d|v¢?r5|on in c'olumn [R-AB]. Calculatlon. maY be overridden
by a non-negative entry in column [R-A9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-A10 Supply Releases at dsf ([R-A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-Al11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10]
R-A12 BRA Total at End of dsf + [R-A11]). Calculations performed on a sub-daily basis. Daily and

Reach

monthly values summed from sub-daily values.
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Column Daily Label Units Description
Historical daily average flows measured at gage. Imported from Table
G-AlL Leon R nr Hasse dsf DATAL1 of the reference file.
Water Supol Adjustment factor applied to BRA releases for conditions when gage
G-A2 Ad'ustmerr)‘nrt) v dsf flows are less than calculated BRA flows. Imported from column [A12] of
) Table READJ7.
Adjusted Water BRA }Nfiter Supply Releases from upstream reach (co.lumn [R-A10])
multiplied by adjustment factor (column [G-A2]). Adjustments are
G-A3 Supply Releases at dsf . .
applied when the monthly total flow is less than the monthly BRA flows.
Hasse . . .
Calculations performed on a daily basis.
Adjustment factor applied to BRA Return Flows for conditions when
Return Flow
G-A4 Adiustment dsf gage flows are less than calculated BRA flows. Imported from column
) [A13] of Table READJ7.
Adjusted Return BRA Return Flows from upstream reach (column [R-A11]) multlphed by
G-A5 Flow at Hasse dsf adjustment factor (column [G-A4]). Adjustments are applied when the
monthly total flow is less than the monthly BRA flows.
Column for recording details of any manual overrides added in this
G-A6 Comments none o
sheet or other descriptive text.

H.5.10Table REACH8 — Hasse Gage to Belton Headwaters

Table REACHS tracks BRA flows from the Leon River near Hasse gage to the headwaters

of Lake Belton. BRA flow reconciliation occurs at the Leon River near Gatesville gage.

The following is a description of the columns in REACHS:

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
If TRUE then flow at the Gatesville gage is greater than the instream flow
Flow at Gage > IF L S . .
L3 . none criteria. If FALSE, then criteria not met. Daily values imported from Table
Criteria? .
IF5 of Instream Flow File.
U1 Total Outflows dsf Total flow at Hasse gage. Da!ly values imported from Table REACH7. Not
used for subsequent calculations.
BRA Water Supply flows at Hasse gage. Daily values imported from Table
BRA Water S | . . . .
u2 Releas:ser upply dsf REACH7. Daily values are divided by 10 for use in the sub-daily
calculations.
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Column

Daily Label

Units

Description

u3

Other Outflows

dsf

Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed BRA
Return Flows [U4]. Other Outflows are releases from reservoirs that are
not specifically dedicated to water supply. Examples include leakage,
flows released during maintenance, hydropower, and inflows released for
downstream senior water rights. These flows are not tracked
downstream because the Accounting Plan only tracks water that has
been released by BRA for downstream use. Not used for subsequent
calculations.

ua

Passed BRA Return
Flows

dsf

Return flows at Hasse gage. Daily values imported from Table REACH7.
Daily values are divided by 10 for use in sub-daily calculations.

R-A1

Reach Return Flows

dsf

Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Imported from Table
BASIC12 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.

R-A2

Reach Diversions

dsf

Aggregated diversions within the reach. Daily values imported from
Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.

R-A3

Lagged BRA Water
Supply Releases

dsf

Upstream BRA Water Supply releases (column [U2]) routed to
downstream end of reach. Calculation done on a sub-daily basis. In the
sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.

R-A4

Lagged BRA Return
Flows

dsf

Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
number of timesteps in column [U4] and applies delivery factor (row 24),
then adds column [R-A1]. Daily and monthly values are sums of the sub-
daily data.

R-A5

Diversion of
Upstream Water
Supply Release

dsf

Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
river flow [R-A8]. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily values.

R-A6

Return Flow
Diversion under
SysOps

dsf

If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-A2]). Diversion of return flows occurs FIRST before
use of natural flows or reservoir releases. Calculated as the minimum of
the Reach Diversion in column [R-A2] and the lagged return flows in
column [R-A4]. Calculation may be overridden by a non-negative entry in
column [R-A7]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.

R-A7

Return Flow
Override

none

A non-negative entry overrides the previous column. Entered by BRA
staff.

R-A8

Local Inflow
Diverted Under
SysOps

dsf

If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Diversion of local flows occurs SECOND after use of return flows (column
[R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
return flow diversion in column [R-A6]. Calculation may be overridden by
a non-negative entry in column [R-A9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
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Column Daily Label Units Description
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-A10 Supply Releases at dsf A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-A11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10] +
BRA Total at End of . . . .
R-A12 Reacho atatendo dsf [R-A11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
. Historical daily average flows measured at gage. Imported from Table
G-Al Leon R nr Gatesville | dsf DATAL1 of the reference file.
Water Suopl Adjustment factor applied to BRA releases for conditions when gage
G-A2 Ad'ustmeT: y dsf flows are less than calculated BRA flows. Imported from column [A12] of
) Table READJS.
BRA W ly Rel fi h | R-Al
Adjusted Water \ éter Supp.y eleases from upstream reac (co'umn [ 0])
multiplied by adjustment factor (column [G-A2]). Adjustments are
G-A3 Supply Releases at dsf . .
. applied when the monthly total flow is less than the monthly BRA flows.
Gatesville . . .
Calculations performed on a daily basis.
Return Elow Adjustment factor applied to BRA Return Flows for conditions when gage
G-A4 Adiustment dsf flows are less than calculated BRA flows. Imported from column [A13] of
! Table READJS.
Adjusted Return BRA Return Flows from upstream reach (column [R-A11]) multlplled by
G-A5 Flow at Gatesville dsf adjustment factor (column [G-A4]). Adjustments are applied when the
monthly total flow is less than the monthly BRA flows.
Flows > TRUE if flows at the Gatesville gage, plus downstream reach diversions,
G-A6 Downstream IF none are greater than the instream flow criteria. Imported from Table IF5 of
Criteria the Instream Flow File.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Imported from Table
R-B1 Reach R FI f
each Return Flows | ds BASIC12 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-B2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lageed BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-B3 Suggl Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
PRYY column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
R-B4 Lagged BRA Return dsf a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)

Flows

number of timesteps in column [G-A5] and applies d factor (row 24), then
adds column [R-B1]. Daily and monthly values are sums of the sub-daily
data.
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Column Daily Label Units Description
Diversion of Diversion [R-B2] less diverted BRA Return Flows [R-B6] and local run-of-
R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [G-A6] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-B2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-B6 Diversion under dsf minimum of the Reach Diversion in column [R-B2] and the lagged return
SysOps flows in column [R-B4]. Calculation may be overridden by a non-negative
entry in column [R-B7]. These diversions must be made under SysOps
Permit. Calculation performed on a daily basis. Daily values are divided
by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B7 . none
Override staff.
If instream flows are met (column [G-A6] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-B6]). Calculated as the Reach Diversion in column [R-B2] less the
R-B8 Diverted Under dsf . S . .
SysOps return flow $1|ver5|on '|n column [R-B6]. Calculatllon rT1ay be overridden by
a non-negative entry in column [R-B9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-B10 Supply Releases at dsf B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 Flows at End of dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-B10] +
R-B12 FB{ZaACLotaI at End of dsf [R-B11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
Column for recording details of any manual overrides added in this sheet
R-B13 Comments none -
or other descriptive text.

H.5.11Table REACH9 — Lake Belton to Little River Gage

Table REACH9 tracks BRA flows from the Lake Belton dam to just upstream of the Little
River near Little River gage. The Little River gage is just downstream of the confluence
of the Leon and Lampasas Rivers. BRA flow reconciliation occurs at the Leon River near

Belton gage.
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The following is a description of the columns in REACHO9:

Column Daily Label Units Description

L1 Index none Month number

L2 Month none Month name
If TRUE then flow at the Little River nr Little River gage is greater than the

Flow at Gage > IF . . L .

L3 Criteria? none instream flow criteria. If FALSE, then criteria not met. Daily values
imported from Table IF6 of the Instream Flow File.

Total Outflows from Lake Belton. Daily values imported from Table

u1 Total Outflows dsf BASIC6 of reference file. Not used for subsequent calculations.

BRA Water Supply releases from Lake Belton less return flows in column
u2 BRA Water Supply dsf [U4]. Daily values imported from Table BASIC6 of reference file. Daily
Releases .. . . .
values are divided by 10 for use in the sub-daily calculations.
Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed BRA
Return Flows [U4]. Other Outflows are releases from reservoirs that are
not specifically dedicated to water supply. Examples include leakage,

U3 Other Outflows dsf flows released dgring maint'enance, hydropower, and inflows released for
downstream senior water rights. These flows are not tracked
downstream because the Accounting Plan only tracks water that has
been released by BRA for downstream use. Not used for subsequent
calculations.

Return flows passed through Lake Belton and not stored. Daily values

U4 Passed BRA Return dsf imported from Table RES6 of the Reservoir File. Daily values are divided

Flows . . .
by 10 for use in sub-daily calculations.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
R-AL Reach Return Flows | dsf from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-A2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [U2]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-A3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
R-A4 Lagged BRA Return dsf a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
Flows number of timesteps in column [U4] and applies delivery factor (row 24),
then adds column [R-A1]. Daily and monthly values are sums of the sub-
daily data.
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
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Column Daily Label Units Description
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-A2]). Diversion of return flows occurs FIRST before
Return Flow use of natural flows or reservoir releases. Calculated as the minimum of
R-A6 Diversion under dsf the Reach Diversion in column [R-A2] and the lagged return flows in
SysOps column [R-A4]. Calculation may be overridden by a non-negative entry in
column [R-A7]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . L . .
SysOps return flow qlver5|on 'm column [R-A6]. Calculatllon r.nay be overridden by
a non-negative entry in column [R-A9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-A10 Supply Releases at dsf A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-A11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10] +
R-A12 EzaAJ]otal at End of dsf [R-A11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
G-AL BLET2 — Leon nr dsf Historical daily average flows measured at gage. Imported from Table
Belton Gage DATAL1 of the reference file.
Water Supply Adjustment factor applied to BRA releases for conditions when gage
G-A2 Adjustment dsf flows are less than calculated BRA flows. Imported from column [A12] of
Table READJ9.
Adjusted Water BRA .VV:'a\ter Supp.ly Releases from upstream reach (co'lumn [R-A10])
G-A3 Supply Releases at dsf multllplled by adjustment factor (column [G-A2]). Adjustments are
applied when the monthly total flow is less than the monthly BRA flows.
BLET2 . . .
Calculations performed on a daily basis.
Return Flow Adjustment factor applied to BRA Return Flows for conditions when gage
G-A4 Adjustment dsf flows are less than calculated BRA flows. Imported from column [A13] of
Table READJ9.
Adjusted Return BR_A Return Flows from upstream reach_ (column [R-A11]) multiplied by
G-A5 Flow at BLET2 dsf adjustment factor (column [G-A4]). Adjustments are applied when the
monthly total flow is less than the monthly BRA flows.
Return flows entering the reach. Already adjusted for percentage
R-B1 Reach Return Flows | dsf belonging to BRA, losses and travel times to reach. Imported from Table

BASIC12 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
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Column Daily Label Units Description
Aggregated diversions within the reach. Daily values imported from
R-B2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-B3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
Lagged BRA Return a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
R-B4 dsf . . . .
Flows number of timesteps in column [G-A5] and applies delivery factor (row
24), then adds column [R-B1]. Daily and monthly values are sums of the
sub-daily data.
Diversion of Diversion [R-B2] less diverted BRA Return Flows [R-B6] and local run-of-
R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-B2]). Diversion of return flows occurs FIRST before
Return Flow use of natural flows or reservoir releases. Calculated as the minimum of
R-B6 Diversion under dsf the Reach Diversion in column [R-B2] and the lagged return flows in
SysOps column [R-B4]. Calculation may be overridden by a non-negative entry in
column [R-B7]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-B6]). Calculated as the Reach Diversion in column [R-B2] less the
R-B8 Diverted Under dsf . S . )
SysOps return flow gl|ver5|on .|n column [R-B6]. Calculatllon may be overridden by
a non-negative entry in column [R-B9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-B10 Supply Releases at dsf B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 Flows at End of dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-B10] +
R-B12 BRA Total at End of dsf [R-B11]). Calculations performed on a sub-daily basis. Daily and monthly

Reach

values summed from sub-daily values.
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Column

Daily Label

Units

Description

R-B13

Comments

none

Column for recording details of any manual overrides added in this sheet
or other descriptive text.

H.5.12Table REACH10 — Lake Stillhouse Hollow to Little River Gage

Table REACH10 tracks BRA flows from the Lake Stillhouse Hollow dam to just upstream

of the Little River near Little River gage. The Little River gage is just downstream of the

confluence of the Leon and Lampasas Rivers. BRA flow reconciliation occurs at the

Lampasas River near Belton gage.

The following is a description of the columns in REACH10:

Column

Daily Label

Units

Description

L1

Index

none

Month number

L2

Month

none

Month name

L3

Flow at Gage > IF
Criteria?

none

If TRUE then flow at the Little River nr Little River gage is greater than
the instream flow criteria. If FALSE, then criteria not met. Daily values
imported from Table IF6 of the Instream Flow File.

ul

Total Outflows

dsf

Total Outflows from Lake Stillhouse Hollow. Daily values imported from
Table BASIC7 of reference file. Not used for subsequent calculations.

u2

BRA Water Supply
Releases

dsf

BRA Water Supply releases from Lake Stillhouse Hollow less return flows
in column [U4]. Daily values imported from Table BASIC7 of reference
file. Daily values are divided by 10 for use in the sub-daily calculations.

u3

Other Outflows

dsf

Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed
BRA Return Flows [U4]. Other Outflows are releases from reservoirs
that are not specifically dedicated to water supply. Examples include
leakage, flows released during maintenance, hydropower, and inflows
released for downstream senior water rights. These flows are not
tracked downstream because the Accounting Plan only tracks water that
has been released by BRA for downstream use. Not used for
subsequent calculations.

ua

Passed BRA Return
Flows

dsf

Return flows passed through Lake Stillhouse Hollow and not stored.
Daily values imported from Table RES7 of the Reservoir File. Daily
values are divided by 10 for use in sub-daily calculations.

R-Al

Reach Return Flows

dsf

Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
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Column Daily Label Units Description
Aggregated diversions within the reach. Daily values imported from
R-A2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [U2]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-A3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-A4 Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [U4] and applies delivery factor
(row 24), then adds column [R-A1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-A2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-A6 Diversion under dsf minimum of the Reach Diversion in column [R-A2] and the lagged return
SysOps flows in column [R-A4]. Calculation may be overridden by a non-
negative entry in column [R-A7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
} [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . L . -
SysOps return flow d|v¢?r5|on in c.olumn [R-AB]. Calculatlon‘ maY be overridden
by a non-negative entry in column [R-A9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-A10 Supply Releases at dsf ([R-A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-A11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10]
R-A12 BRA Total at End of dsf + [R-A11]). Calculations performed on a sub-daily basis. Daily and
Reach .
monthly values summed from sub-daily values.
G-Al Lampasas River nr dsf Historical daily average flows measured at gage. Imported from Table
Belton DATAL1 of the reference file.
Water Supply Adjustment factor applied to BRA releases for conditions when gage
G-A2 A dsf flows are less than calculated BRA flows. Imported from column [A12] of
Adjustment

Table READJ10.
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Column Daily Label Units Description
Adjusted Water BRA .Wéter Supplly Releases from upstream reach (collumn [R-A10])
multiplied by adjustment factor (column [G-A2]). Adjustments are
G-A3 Supply Releases at dsf . .
Lampasas Gage applied yvhen the monthly total_flow |§ less than the monthly BRA flows.
Calculations performed on a daily basis.
Return Elow Adjustment factor applied to BRA Return Flows for conditions when
G-Ad Adjustment dsf gage flows are less than calculated BRA flows. Imported from column
[A13] of Table READJ10.
Adjusted Return BRA Return Flows from upstream reach (column [R-A11]) multiplied by
G-A5 Flow at Lampasas dsf adjustment factor (column [G-A4]). Adjustments are applied when the
Gage monthly total flow is less than the monthly BRA flows.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
R-B81 Reach Return Flows | dsf from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-B2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lagged BRA Water downsFream end.of reach. Calculation done on a sub-daily b.asis. In the
R-B3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-B4 Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [G-A5] and applies delivery factor
(row 24), then adds column [R-B1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-B2] less diverted BRA Return Flows [R-B6] and local run-of-
R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-B2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-B6 Diversion under dsf minimum of the Reach Diversion in column [R-B2] and the lagged return
SysOps flows in column [R-B4]. Calculation may be overridden by a non-
negative entry in column [R-B7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SEC.OND.aftt?r use of return flows (column
R-BS Diverted Under dsf [R-B6]). Calculated as the Reach Diversion in column [R-B2] less the

SysOps

return flow diversion in column [R-B6]. Calculation may be overridden
by a non-negative entry in column [R-B9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
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Column Daily Label Units Description
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-B10 Supply Releases at dsf ([R-B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 Flows at End of dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-B10]
R-B12 izﬁcﬁoml at End of dsf + [R-B11]). Calculations performed on a sub-daily basis. Daily and
monthly values summed from sub-daily values.
Column for recording details of any manual overrides added in this
R-B13 Comments none o
sheet or other descriptive text.

H.5.13Table REACH11 — Little River Gage to Little/San Gabriel Confluence

Table REACHL11 tracks BRA flows from just above the Little River near Little River gage

to the confluence of the Little and San Gabriel Rivers. The Little River near Little River

gage is just downstream of the confluence of the Leon and Lampasas Rivers, which then

become the Little River. BRA flow reconciliation occurs at the Little River near Little River

gage.

The following is a description of the columns in REACH11.:

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
If TRUE then flow at the Cameron gage is greater than the instream flow
Flow at Gage > IF o L . .
L3 o none criteria. If FALSE, then criteria not met. Daily values imported from
Criteria? .
Table IF7 of Instream Flow File.
U1l Total Outflows dsf Not calculated. Set to #NA.
BRA Water Supply releases just above gage. Sum of sub-daily values
u2 Ezé:;l;ter supply dsf imported from Tables REACH9 and REACH10. Daily values and monthly
values calculated by summing the sub-daily values.
U3 Other Outflows dsf Not calculated. Set to #NA.

106

Appendix H




Column Daily Label Units Description
BRA Return Flows just above gage. Sum of sub-daily values imported
ua Passed BRA Return dsf from Tables REACH9 and REACH10. Daily values and monthly values
Flows . .
calculated by summing the sub-daily values.
us BRA total at LRIT dsf Total BRA flow just above gage. Sum of columns [U2] and [U4].
G-AL LRIT2 — Little River dsf Historical daily average flows measured at gage. Imported from Table
at Little River DATAL1 of the reference file.
Water Supol Adjustment factor applied to BRA releases for conditions when gage
G-A2 Ad'ustmerr)lrt) y dsf flows are less than calculated BRA flows. Imported from column [A12] of
! Table READJ11.
Adjusted Water BRA }Nz.ater Supply Releases from upstream reach (co!umn [u2])
G-A3 Supbly Releases at dsf multiplied by adjustment factor (column [G-A2]). Adjustments are
LR:?I'p 4 applied when the monthly total flow is less than the monthly BRA flows.
Calculations performed on a daily basis.
Adjustment factor applied to BRA Return Flows for conditions when
Return Flow
G-A4 Adiustment dsf gage flows are less than calculated BRA flows. Imported from column
) [A13] of Table READJ11.
Adjusted Return BRA Return Flows from upstream reach (column [U-4]) mL.J|tIp|Ied by
G-A5 dsf adjustment factor (column [G-A4]). Adjustments are applied when the
Flow at LRIT .
monthly total flow is less than the monthly BRA flows.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Imported from Table
R-AL Reach Return Flows | dsf BASIC12 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-A2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lageed BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-A3 Sugg v Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
PRy column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-A4 Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [G-A5] and applies delivery factor
(row 24), then adds column [R-A1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values

Supply Release

are divided by 10 for sub-daily values.
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Column Daily Label Units Description

If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-A2]). Diversion of return flows occurs FIRST

Return Flow before use of natural flows or reservoir releases. Calculated as the
R-A6 Diversion under dsf minimum of the Reach Diversion in column [R-A2] and the lagged return
SysOps flows in column [R-A4]. Calculation may be overridden by a non-

negative entry in column [R-A7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.

Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.

If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.

Diversion of local flows occurs SECOND after use of return flows (column

Local Infl ) L
9ca nriow [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . L . .
SvsODs return flow diversion in column [R-A6]. Calculation may be overridden
ysop by a non-negative entry in column [R-A9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-A10 Supply Releases at dsf ([R-A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-Al11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.

BRA Total at End of Total BRA water at end of reach after diversions, lag and losses ([R-A10]
R-A12 Reach dsf + [R-A11]). Calculations performed on a sub-daily basis. Daily and
monthly values summed from sub-daily values.

Column for recording details of any manual overrides added in this

R-A13 Comments none N
sheet or other descriptive text.

H.5.14Table REACH12 — Lake Georgetown to Granger Headwaters
Table REACH12 tracks BRA flows from the Lake Georgetown dam to the Lake Granger
headwaters. BRA flow reconciliation occurs at the North Fork of the San Gabriel River

near Georgetown gage.

The following is a description of the columns in REACH12:
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Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
If TRUE then flow at the Cameron gage is greater than the instream flow
L3 quw ?t Gage > IF none criteria. If FALSE, then criteria not met. Daily values imported from
Criteria? .
Table IF7 of the Instream Flow File.
Total Outflows from Lake Georgetown. Daily values imported from
u1 Total Outflows dsf Table BASIC8 of reference file. Not used for subsequent calculations.
BRA Water Supply releases from Lake Georgetown less return flows in
U2 i:é::j:er Supply dsf column [U4]. Daily values imported from Table BASICS8 of reference file.
Daily values are divided by 10 for use in the sub-daily calculations.
Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed
BRA Return Flows [U4]. Other Outflows are releases from reservoirs
that are not specifically dedicated to water supply. Examples include
U3 Other Outflows dsf leakage, flows released during maintena!nce, hydropower, and inflows
released for downstream senior water rights. These flows are not
tracked downstream because the Accounting Plan only tracks water that
has been released by BRA for downstream use. Not used for
subsequent calculations.
Return flows passed through Lake Georgetown and not stored. Daily
U4 Eli)s\i/id BRA Return dsf values imported from Table RES8 of the Reservoir File. Daily values are
divided by 10 for use in sub-daily calculations.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
R-AL Reach Return Flows | dsf from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-A2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [U2]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-A3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-A4 Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [U4] and applies delivery factor
(row 24), then adds column [R-A1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-A2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-A6 Diversion under dsf minimum of the Reach Diversion in column [R-A2] and the lagged return

SysOps

flows in column [R-A4]. Calculation may be overridden by a non-
negative entry in column [R-A7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
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Column Daily Label Units Description
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . L . .
SvsODs return flow diversion in column [R-A6]. Calculation may be overridden
ysop by a non-negative entry in column [R-A9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-A10 Supply Releases at dsf ([R-A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-Al11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10]
BRA Total at End of . . . .
R-A12 otatatEndo dsf + [R-A11]). Calculations performed on a sub-daily basis. Daily and
Reach .
monthly values summed from sub-daily values.
GERT2 - N Fk S. . . .
. an Historical daily average flows measured at gage. Imported from Table
G-Al Gabriel nr dsf .
DATAZ1 of the reference file.
Georgetown
Water Suppl Adjustment factor applied to BRA releases for conditions when gage
G-A2 Ad'ustmeilic) y dsf flows are less than calculated BRA flows. Imported from column [A12] of
! Table READJ12.
Adjusted Water BRA .Wa.ater Supply Releases from upstream reach (co.lumn [R-A10])
multiplied by adjustment factor (column [G-A2]). Adjustments are
G-A3 Supply Releases at dsf . .
applied when the monthly total flow is less than the monthly BRA flows.
N Fork . . .
Calculations performed on a daily basis.
Return Elow Adjustment factor applied to BRA Return Flows for conditions when
G-Ad Adiustment dsf gage flows are less than calculated BRA flows. Imported from column
) [A13] of Table READJ12.
BRAR FI f h (col R-A11 Itipli
Adjusted Return / eturn Flows from upstream reac ‘ (column [ ) mu tiplied by
G-A5 Flow at N Fork dsf adjustment factor (column [G-A4]). Adjustments are applied when the
monthly total flow is less than the monthly BRA flows.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily values
R-B1 Reach Ret Fl dsf . . .
each Return Flows > imported from Table BASIC12 of the reference file. Daily values are
divided by 10 for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-B2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lageed BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-B3 &8 dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in

Supply Releases

column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
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Column Daily Label Units Description
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-BA Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [G-A5] and applies delivery factor
(row 24), then adds column [R-B1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-B2] less diverted BRA Return Flows [R-B6] and local run-of-
R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-B2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-B6 Diversion under dsf minimum of the Reach Diversion in column [R-B2] and the lagged return
SysOps flows in column [R-B4]. Calculation may be overridden by a non-
negative entry in column [R-B7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-B6]). Calculated as the Reach Diversion in column [R-B2] less the
R-B8 Diverted Under dsf . L . -
SysOps return flow d|v¢?r5|on in c.olumn [R-B6]. Calculatloq maY be overridden
by a non-negative entry in column [R-B9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-B10 Supply Releases at dsf ([R-B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 Flows at End of dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-B10]
R-B12 iz:‘;otal at End of dsf + [R-B11]). Calculations performed on a sub-daily basis. Daily and
monthly values summed from sub-daily values.
R-B13 Comments none Column for recording details of any manual overrides added in this

sheet or other descriptive text.
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H.5.15Table REACH13 — Lake Granger to San Gabriel/Little Confluence

Table REACH13 tracks BRA flows from the Lake Granger dam to the confluence of the
San Gabriel and Little Rivers. BRA flow reconciliation occurs at the San Gabriel River at

Laneport gage.

The following is a description of the columns in REACH13:

Column

Daily Label

Units

Description

L1

Index

none

Month number

L2

Month

none

Month name

L3

Flow at Gage > IF
Criteria?

none

If TRUE then flow at the Cameron gage is greater than the instream flow
criteria. If FALSE, then criteria not met. Daily values imported from Table
IF7 of the Instream Flow File.

ul

Total Outflows

dsf

Total Outflows from Lake Granger. Daily values imported from Table
BASIC9 of reference file. Not used for subsequent calculations.

u2

BRA Water Supply
Releases

dsf

BRA Water Supply releases from Lake Granger less return flows in column
[U4]. Daily values imported from Table BASIC9 of reference file. Daily
values are divided by 10 for use in the sub-daily calculations.

u3

Other Outflows

dsf

Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed BRA
Return Flows [U4]. Other Outflows are releases from reservoirs that are
not specifically dedicated to water supply. Examples include leakage,
flows released during maintenance, hydropower, and inflows released for
downstream senior water rights. These flows are not tracked
downstream because the Accounting Plan only tracks water that has
been released by BRA for downstream use. Not used for subsequent
calculations.

ua

Passed BRA Return
Flows

dsf

Return flows passed through Lake Granger and not stored. Daily values
imported from Table RES9 of the Reservoir File. Daily values are divided
by 10 for use in sub-daily calculations.

R-A1

Reach Return Flows

dsf

Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.

R-A2

Reach Diversions

dsf

Aggregated diversions within the reach. Daily values imported from
Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.

R-A3

Lagged BRA Water
Supply Releases

dsf

Upstream BRA Water Supply releases (column [U2]) routed to
downstream end of reach. Calculation done on a sub-daily basis. In the
sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.

R-A4

Lagged BRA Return
Flows

dsf

Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
number of timesteps in column [U4] and applies delivery factor (row 24),
then adds column [R-A1]. Daily and monthly values are sums of the sub-
daily data.
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Column Daily Label Units Description
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-A2]). Diversion of return flows occurs FIRST before
Return Flow use of natural flows or reservoir releases. Calculated as the minimum of
R-A6 Diversion under dsf the Reach Diversion in column [R-A2] and the lagged return flows in
SysOps column [R-A4]. Calculation may be overridden by a non-negative entry in
column [R-A7]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . Lo . -
SysOps return flow $1|ver5|on '|n column [R-A6]. Calculatllon rT1ay be overridden by
a non-negative entry in column [R-A9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-A10 Supply Releases at dsf A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-A11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10] +
R-A12 FB{ZaACLotaI atEnd of dsf [R-A11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
G-AL GERT2 —San Gabriel dsf Historical daily average flows measured at gage. Imported from Table
at Laneport DATAL1 of the reference file.
Water Supply Adjustment factor applied to BRA releases for conditions when gage
G-A2 Adjustment dsf flows are less than calculated BRA flows. Imported from column [A12] of
Table READJ13.
Adjusted Water BRA .\N?ter Supp.Iy Releases from upstream reach (co!umn [R-A10])
G-A3 Supply Releases at dsf mult.lplled by adjustment factor (column [G-A2]). Adjustments are
Laneport applied when the monthly total. flow |_s less than the monthly BRA flows.
Calculations performed on a daily basis.
Return Elow Adjustment factor applied to BRA Return Flows for conditions when gage
G-A4 Adjustment dsf flows are less than calculated BRA flows. Imported from column [A13] of
Table READJ13.
Adjusted Return BRA Return Flows from upstream reach (column [R-A11]) multiplied by
G-A5 dsf adjustment factor (column [G-A4]). Adjustments are applied when the

Flow at Laneport

monthly total flow is less than the monthly BRA flows.
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Column Daily Label Units Description
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily values imported
R-B81 Reach Return Flows | dsf from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-B2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-B3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
R-BA Lagged BRA Return dsf a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
Flows number of timesteps in column [G-A5] and applies delivery factor (row
24), then adds column [R-B1]. Daily and monthly values are sums of the
sub-daily data.
Diversion of Diversion [R-B2] less diverted BRA Return Flows [R-B6] and local run-of-
R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-B2]). Diversion of return flows occurs FIRST before
Return Flow use of natural flows or reservoir releases. Calculated as the minimum of
R-B6 Diversion under dsf the Reach Diversion in column [R-B2] and the lagged return flows in
SysOps column [R-B4]. Calculation may be overridden by a non-negative entry in
column [R-B7]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-B6]). Calculated as the Reach Diversion in column [R-B2] less the
R-B8 Diverted Under dsf . S . .
SysOps return flow gl|ver5|on .|n column [R-B6]. Calculatllon may be overridden by
a non-negative entry in column [R-B9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-B10 Supply Releases at dsf B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 Flows at End of dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly

Reach

values summed from sub-daily values.
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Column Daily Label Units Description
Total BRA water at end of reach after diversions, lag and losses ([R-B10] +
BRA Total at End of . . . .
R-B12 Reacho atattndo dsf [R-B11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
Column for recording details of any manual overrides added in this sheet
R-B13 Comments none -
or other descriptive text.

H.5.16Table REACH14 — San Gabriel/Little Confluence to Little/Brazos Confluence

Table REACH14 tracks BRA flows from the confluence of the San Gabriel and Little

Rivers to the confluence of the Little River and the Brazos River. BRA flow reconciliation

occurs at the Little River near Cameron gage. The Alcoa diversion is included in column

[R-A2].

The following is a description of the columns in REACH14:

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
If TRUE then flow at the Cameron gage is greater than the instream flow
Flow at Gage > IF o L . .
L3 Criteria? none criteria. If FALSE, then criteria not met. Daily values imported from
) Table IF7 of the Instream Flow File.
Ul Total Outflows dsf Total flow at confluence. Not calculated so set to #NA.
BRA Water Supply releases at confluence. Sum of sub-daily values
BRA Water S | . .
u2 Releas:ser upply dsf imported from Tables REACH11 and REACH13. Daily values and
monthly values calculated by summing the sub-daily values.
u3 Other Outflows dsf Not calculated so set to #NA.
passed BRA Return BRA Return Flows at confluence. Sum of sub-daily values imported from
U4 dsf Tables REACH11 and REACH13. Daily values and monthly values
Flows . .
calculated by summing the sub-daily values.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
-Al
RA Reach Return Flows | dsf from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-A2 Reach Diversions dsf Table REF5 of the reference file. Includes diversions for Alcoa. Daily
values are divided by 10 for use in sub-daily calculations.
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Column Daily Label Units Description
Upstream BRA Water Supply releases (column [U2]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-A3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-Ad Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [U4] and applies delivery factor
(row 24), then adds column [R-A1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-A2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-A6 Diversion under dsf minimum of the Reach Diversion in column [R-A2] and the lagged return
SysOps flows in column [R-A4]. Calculation may be overridden by a non-
negative entry in column [R-A7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . L . -
SysOps return flow d|v¢?r5|on in c.olumn [R-AB]. Calculatlon‘ maY be overridden
by a non-negative entry in column [R-A9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-A10 Supply Releases at dsf ([R-A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-A11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10]
R-A12 BRA Total at End of dsf + [R-A11]). Calculations performed on a sub-daily basis. Daily and
Reach .
monthly values summed from sub-daily values.
Return flows entering the reach. Already adjusted for percentage
R-B1 Alcoa to Cameron dsf belonging to BRA, losses and travel times to reach. Daily data imported

Return Flows

from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
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Column Daily Label Units Description
Alcoa to Cameron Aggregated diversions within the reach. Daily values imported from
R-B2 . . dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
Diversions . .
sub-daily calculations.
Upstream BRA Water Supply releases (column [R-A10]) routed to
Alcoa Water Supply downstream end of reach. Calculation done on a sub-daily basis. In the
R-B3 Release at Cameron dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [R-A10] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-B4 Passed BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows at Cameron 410) number of timesteps in column [R-A11] and applies delivery factor
(row 24), then adds column [R-B1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-B2] less diverted BRA Return Flows [R-B6] and local run-of-
R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-B2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-B6 Diversion under dsf minimum of the Reach Diversion in column [R-B2] and the lagged return
SysOps flows in column [R-B4]. Calculation may be overridden by a non-
negative entry in column [R-B7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-B6]). Calculated as the Reach Diversion in column [R-B2] less the
R-B8 Diverted Under dsf . L . -
SysOps return flow d|v¢.er5|on in c.olumn [R-B6]. Calculatlon. maY be overridden
by a non-negative entry in column [R-B9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-B10 Supply Releases at dsf ([R-B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and
Cameron monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly
Flows at Cameron .
values summed from sub-daily values.
BRA Total at Total BRA water at end of reach after diversions, lag and losses ([R-B10]
R-B12 dsf + [R-B11]). Calculations performed on a sub-daily basis. Daily and
Cameron .
monthly values summed from sub-daily values.
G-Al CMNT2 - Little River dsf Historical daily average flows measured at gage. Imported from Table

nr Cameron

DATA1 of the reference file.
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Column Daily Label Units Description
Water Supply Adjustment factor applied to BRA releases for conditions when gage
G-A2 Adjustment dsf flows are less than calculated BRA flows. Imported from column [A12] of
Table READJ14.
Adjusted Water BRA }Nfiter Supply Releases from upstream reach (co.lumn [R-B10])
multiplied by adjustment factor (column [G-A2]). Adjustments are
G-A3 Supply Releases at dsf . .
Cameron applied Yvhen the monthly total.flow |.s less than the monthly BRA flows.
Calculations performed on a daily basis.
Adjustment factor applied to BRA Return Flows for conditions when
Return Flow
G-A4 Adjustment dsf gage flows are less than calculated BRA flows. Imported from column
[A13] of Table READJ14.
Adjusted Return BRA Return Flows from upstream reach (column [R-B11]) multiplied by
G-A5 Flow at Cameron dsf adjustment factor (column [G-A4]). Adjustments are applied when the
monthly total flow is less than the monthly BRA flows.
Flows > TRUE if flows at the Cameron gage, plus downstream reach diversions,
G-A6 Downstream IF none are greater than the instream flow criteria. Imported from Table IF7 of
Criteria the Instream Flow File.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
R-C1 Reach Return Flows | dsf from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-C2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-C3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-C4 Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [G-A5] and applies delivery factor
(row 24), then adds column [R-C1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-C2] less diverted BRA Return Flows [R-C6] and local run-of-
R-C5 Upstream Water dsf river flow [R-C8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [G-A6] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-C2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-C6 Diversion under dsf minimum of the Reach Diversion in column [R-C2] and the lagged return
SysOps flows in column [R-C4]. Calculation may be overridden by a non-
negative entry in column [R-C7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-C7 . none
Override staff.
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Column Daily Label Units Description
If instream flows are met (column [G-A6] is TRUE) and local flow
diversion flag is TRUE (row 25) then local flows are used to meet the
Local Inflow demand. Diversion of local flows occurs SECOND after use of return
. flows (column [R-C6]). Calculated as the Reach Diversion in column [R-
R-C8 Diverted Under dsf . L .
SvsODS C2] less the return flow diversion in column [R-C6]. Calculation may be
ysEp overridden by a non-negative entry in column [R-C9]. These diversions
must be made under SysOps Permit. Calculation performed on a daily
basis. Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-C9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-C10 Supply Releases at dsf ([R-C3] - [R-C5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-C4] - [R-
R-C11 Flows at End of dsf C6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-C10]
BRA Total at End of . . . .
R-C12 otatattndo dsf + [R-C11]). Calculations performed on a sub-daily basis. Daily and
Reach .
monthly values summed from sub-daily values.
R-C13 Comments none Column for recordmg d.etalls of any manual overrides added in this
sheet or other descriptive data.

H.5.17Table REACH15 — Little/Brazos Confluence to Brazos/Yegua Confluence

Table REACH15 tracks BRA flows from the confluence of the Little River and the Brazos

River to the confluence of the Brazos River and Yegua Creek. BRA flow reconciliation

occurs at the Brazos River at State Highway 21 near Bryan gage. This gage is very near

the former Brazos River near Bryan gage.

The following is a description of the columns in REACH15:

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
If TRUE then flow at the Bryan gage is greater than the instream flow
Flow at Gage > IF o o . .
L3 Criteria? (SH 21) none criteria. If FALSE, then criteria not met. Daily values imported from
) Table IF8 of the Instream Flow File.
Ul Total Outflows dsf Total flow at confluence. Not calculated so set to #NA
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Column Daily Label Units Description
BRA Water Supply releases at confluence. Sum of sub-daily values
u2 BRA Water Supply dsf imported from Tables REACH6 and REACH14. Daily values and monthly
Releases . .
values calculated by summing the sub-daily values.
Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed
u3 Other Outflows dsf BRA Return Flows [U4]. Evaluates to #NA because column [U1] is #NA.
Not used for subsequent calculations.
passed BRA Return BRA Return Flows at confluence. Sum of sub-daily values imported from
U4 dsf Tables REACH6 and REACH14. Daily values and monthly values
Flows . .
calculated by summing the sub-daily values.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Imported from Table
R-AL Reach Return Flows | dsf BASIC12 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-A2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [U2]) routed to
Lagged BRA Water downsFream end.of reach. Calculation done on a sub-daily b.asis. In the
R-A3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-A4 Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [U4] and applies delivery factor
(row 24), then adds column [R-A1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-A2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-A6 Diversion under dsf minimum of the Reach Diversion in column [R-A2] and the lagged return
SysOps flows in column [R-A4]. Calculation may be overridden by a non-
negative entry in column [R-A7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
) [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . L . .
SysOps return flow d|v0_3r5|on in t?olumn [R-A6]. CaIcuIatlon_ may_l be overridden
by a non-negative entry in column [R-A9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
R-A9 Local Diversion none A non-negative entry overrides the previous column. Entered by BRA

Override

staff.
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Column Daily Label Units Description
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-A10 Supply Releases at dsf ([R-A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-Al11 Flows at End of dsf AB]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10]
R-A12 BRA Total at End of dsf +[R-A11]). Calculations performed on a sub-daily basis. Daily and
Reach .
monthly values summed from sub-daily values.
B.BZT2 ~ Brazos Historical daily average flows measured at gage. Imported from Table
G-Al River at SH 21 nr dsf .
DATA1 of the reference file.
Bryan
Water Suppl Adjustment factor applied to BRA releases for conditions when gage
G-A2 Ad'ustme}:ic) y dsf flows are less than calculated BRA flows. Imported from column [A12] of
! Table READJ1S.
Adjusted Water BRA .\N'flter Supply Releases from upstream reach (co!umn [R-A10])
multiplied by adjustment factor (column [G-A2]). Adjustments are
G-A3 Supply Releases at dsf . .
BBZT applied when the monthly total flow is less than the monthly BRA flows.
Calculations performed on a daily basis.
Return Elow Adjustment factor applied to BRA Return Flows for conditions when
G-Ad Adiustment dsf gage flows are less than calculated BRA flows. Imported from column
) [A13] of Table READJ15.
Adjusted Return BRA Return Flows from upstream reach (column [R-A11]) 'multlplled by
G-A5 Flow at BBZT dsf adjustment factor (column [G-A4]). Adjustments are applied when the
monthly total flow is less than the monthly BRA flows.
G-A6 Flows > IF Criteria? none TRUE if flows at the Hempstead gage, are greater than the instream flow
(Hempstead) criteria. Imported from Table IF10 of the Instream Flow File.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
R-81 Reach Return Flows | dsf from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-B2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lageed BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-B3 Sugg v Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
PPl column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-BA Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row

Flows

410) number of timesteps in column [G-A5] and applies delivery factor
(row 24), then adds column [R-B1]. Daily and monthly values are sums
of the sub-daily data.
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Column Daily Label Units Description
Diversion of Diversion [R-B2] less diverted BRA Return Flows [R-B6] and local run-of-
R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values

Supply Release are divided by 10 for sub-daily values.

If instream flows are met (column [G-A6] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-B2]). Diversion of return flows occurs FIRST

Return Flow before use of natural flows or reservoir releases. Calculated as the

R-B6 Diversion under dsf minimum of the Reach Diversion in column [R-B2] and the lagged return

SysOps flows in column [R-B4]. Calculation may be overridden by a non-
negative entry in column [R-B7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.

Return Flow A non-negative entry overrides the previous column. Entered by BRA

R-B7 . none

Override staff.

If instream flows are met (column [G-A6] is TRUE) and local flow
diversion flag is TRUE (row 25) then local flows are used to meet the

Local Inflow demand. Diversion of local flows occurs SECOND after use of return

. flows (column [R-B6]). Calculated as the Reach Diversion in column [R-
R-B8 Diverted Under dsf . L .
SysOps B2] Ie'ss the return flow d|v'er5|on in Folumn [R-B6]. Calculatlor1 may be
overridden by a non-negative entry in column [R-B9]. These diversions
must be made under SysOps Permit. Calculation performed on a daily
basis. Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B9 . none

Override staff.

Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-B10 Supply Releases at dsf ([R-B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and

End of Reach monthly values summed from sub-daily values.

Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 Flows at End of dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly

Reach values summed from sub-daily values.

Total BRA water at end of reach after diversions, lag and losses ([R-B10]
R-B12 ﬁE:CEOtaI at End of dsf + [R-B11]). Calculations performed on a sub-daily basis. Daily and
monthly values summed from sub-daily values.
R-B13 Comments none Column for recording d.etails of any manual overrides added in this
sheet or other descriptive text.

H.5.18Table REACH16 — Lake Somerville to Yegua/Brazos Confluence

Table REACH16 tracks BRA flows from the Lake Somerville dam to the confluence of the

Yegua Creek and the Brazos River. BRA flow reconciliation occurs at the Yegua Creek

near Somerville gage.
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The following is a description of the columns in REACH16:

Column Daily Label Units Description

L1 Index none Month number

L2 Month none Month name
If TRUE then flow at the Hempstead gage is greater than the instream

Flow at Gage > IF . o . .
L3 Criteria? none flow criteria. If FALSE, then criteria not met. Daily values imported from
' Table IF10 of the Instream Flow File.
Total Outflows from Lake Somerville. Daily values imported from Table
u1 Total Outflows dsf BASIC10 of reference file. Not used for subsequent calculations.
BRA Water Supply releases from Lake Somerville less return flows in
BRA Water S | . . .
u2 Releas:ser upply dsf column [U4]. Daily values imported from Table BASIC10 of reference file.
Daily values are divided by 10 for use in the sub-daily calculations.
Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed BRA
Return Flows [U4]. Other Outflows are releases from reservoirs that are
not specifically dedicated to water supply. Examples include leakage,

U3 Other Outflows dsf flows released dgring maint'enance, hydropower, and inflows released for
downstream senior water rights. These flows are not tracked
downstream because the Accounting Plan only tracks water that has
been released by BRA for downstream use. Not used for subsequent
calculations.

Return flows passed through Lake Somerville and not stored. Daily values

U4 Passed BRA Return dsf imported from Table RES10 of the Reservoir File. Daily values are divided

Flows . . .
by 10 for use in sub-daily calculations.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
R-Al Reach R FI f
each Return Flows | ds from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-A2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [U2]) routed to
Lageed BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-A3 Suggl Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
PRl column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
R-A4 Lagged BRA Return dsf a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
Flows number of timesteps in column [U4] and applies delivery factor (row 24),
then adds column [R-A1]. Daily and monthly values are sums of the sub-
daily data.
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
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Column Daily Label Units Description
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-A2]). Diversion of return flows occurs FIRST before
Return Flow use of natural flows or reservoir releases. Calculated as the minimum of
R-A6 Diversion under dsf the Reach Diversion in column [R-A2] and the lagged return flows in
SysOps column [R-A4]. Calculation may be overridden by a non-negative entry in
column [R-A7]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . L . .
SysOps return flow qlver5|on '|n column [R-A6]. Calculatllon r.nay be overridden by
a non-negative entry in column [R-A9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-A10 Supply Releases at dsf A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-A11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10] +
R-A12 EzaAJ]otal at End of dsf [R-A11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
G-AL Yegua Creek nr dsf Historical daily average flows measured at gage. Imported from Table
Somerville DATAL1 of the reference file.
Water Supply Adjustment factor applied to BRA releases for conditions when gage
G-A2 Adjustment dsf flows are less than calculated BRA flows. Imported from column [A12] of
Table READJ16.
Adjusted Water BRA .VV:'a\ter Supp.ly Releases from upstream reach (co'lumn [R-A10])
G-A3 Supply Releases at dsf multllplled by adjustment factor (column [G-A2]). Adjustments are
applied when the monthly total flow is less than the monthly BRA flows.
YCSO . . .
Calculations performed on a daily basis.
Return Flow Adjustment factor applied to BRA Return Flows for conditions when gage
G-A4 Adjustment dsf flows are less than calculated BRA flows. Imported from column [A13] of
Table READJ16.
Adjusted Return BR_A Return Flows from upstream reach_ (column [R-A11]) multiplied by
G-A5 Flow at YCSO dsf adjustment factor (column [G-A4]). Adjustments are applied when the
monthly total flow is less than the monthly BRA flows.
Return flows entering the reach. Already adjusted for percentage
R-B1 Reach Return Flows | dsf belonging to BRA, losses and travel times to reach. Daily data imported

from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
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Column Daily Label Units Description
Aggregated diversions within the reach. Daily values imported from
R-B2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-B3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
Lagged BRA Return a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
R-B4 dsf . . . .
Flows number of timesteps in column [G-A5] and applies delivery factor (row
24), then adds column [R-B1]. Daily and monthly values are sums of the
sub-daily data.
Diversion of Diversion [R-B2] less diverted BRA Return Flows [R-B6] and local run-of-
R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-B2]). Diversion of return flows occurs FIRST before
Return Flow use of natural flows or reservoir releases. Calculated as the minimum of
R-B6 Diversion under dsf the Reach Diversion in column [R-B2] and the lagged return flows in
SysOps column [R-B4]. Calculation may be overridden by a non-negative entry in
column [R-B7]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-B6]). Calculated as the Reach Diversion in column [R-B2] less the
R-B8 Diverted Under dsf . S . )
SysOps return flow gl|ver5|on .|n column [R-B6]. Calculatllon may be overridden by
a non-negative entry in column [R-B9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-B10 Supply Releases at dsf B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 Flows at End of dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-B10] +
R-B12 BRA Total at End of dsf [R-B11]). Calculations performed on a sub-daily basis. Daily and monthly

Reach

values summed from sub-daily values.

125

Appendix H




Column

Daily Label

Units

Description

R-B13

Comments

none

Column for recording details of any manual overrides added in this sheet
or other descriptive data.

H.5.19Table REACH17 — Yegua/Brazos Confluence to Navasota/Brazos Confluence

Table REACH17 tracks BRA flows from the confluence of the Yegua Creek and the

Brazos River to the confluence of the Navasota and Brazos Rivers. There is no gage in

the reach.

The following is a description of the columns in REACH17:

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
If TRUE then flow at the Hempstead gage is greater than the instream
Flow at Gage > IF . L . .
L3 Criteria? none flow criteria. If FALSE, then criteria not met. Daily values imported from
) Table IF10 of the Instream Flow File.
Ul Total Outflows dsf Total flow at confluence. Not calculated so set to #NA
BRA Water Supply releases at confluence. Sum of sub-daily values
U2 BRA Water Supply dsf imported from Tables REACH15 and REACH16. Daily values and monthly
Releases . .
values calculated by summing the sub-daily values.
Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed
u3 Other Outflows dsf BRA Return Flows [U4]. Evaluates to #NA because column [U1] is #NA.
Not used for subsequent calculations.
passed BRA Return BRA Return Flows at confluence. Sum of sub-daily values imported from
ua4 Flows dsf Tables REACH15 and REACH16. Daily values and monthly values
calculated by summing the sub-daily values.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
R-A1l Reach R FI f
each Return Flows | ds from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-A2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [U2]) routed to
Lageed BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-A3 Sugg v Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
PRl column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
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Column Daily Label Units Description
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-A4 Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [U4] and applies delivery factor
(row 24), then adds column [R-A1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-A2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-A6 Diversion under dsf minimum of the Reach Diversion in column [R-A2] and the lagged return
SysOps flows in column [R-A4]. Calculation may be overridden by a non-
negative entry in column [R-A7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
} [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . Lo . -
SysOps return flow d|v¢?r5|on in c.olumn [R-AB]. Calculatlon. maY be overridden
by a non-negative entry in column [R-A9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-A10 Supply Releases at dsf ([R-A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-A11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10]
R-A12 iz:‘;otal at End of dsf + [R-A11]). Calculations performed on a sub-daily basis. Daily and
monthly values summed from sub-daily values.
R-A13 Comments none Column for recording details of any manual overrides added in this

sheet or other descriptive text.
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H.5.20Table REACH18 — Lake Limestone to Navasota/Brazos Confluence

Table REACH18 tracks BRA flows from the Lake Limestone dam to the confluence of the
Navasota and Brazos Rivers. BRA flow reconciliation occurs at the Navasota River near

Easterly gage. Column [R-B2] includes diversions for TMPA.

The following is a description of the columns in REACH18:

Column

Daily Label

Units

Description

L1

Index

none

Month number

L2

Month

none

Month name

L3

Flow at Gage > IF
Criteria?

none

If TRUE then flow at the Easterly gage is greater than the instream flow
criteria. If FALSE, then criteria not met. Daily values imported from Table
IF9 of the Instream Flow File.

Ul

Total Outflows

dsf

Total Outflows from Lake Limestone. Daily values imported from Table
BASIC11 of reference file. Not used for subsequent calculations.

u2

BRA Water Supply
Releases

dsf

BRA Water Supply releases from Lake Limestone less return flows in
column [U4]. Daily values imported from Table BASIC11 of reference file.
Daily values are divided by 10 for use in the sub-daily calculations.

u3

Other Outflows

dsf

Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed BRA
Return Flows [U4]. Other Outflows are releases from reservoirs that are
not specifically dedicated to water supply. Examples include leakage,
flows released during maintenance, hydropower, and inflows released for
downstream senior water rights. These flows are not tracked downstream
because the Accounting Plan only tracks water that has been released by
BRA for downstream use. Not used for subsequent calculations.

ua

Passed BRA Return
Flows

dsf

Return flows passed through Lake Limestone and not stored. Daily values
imported from Table RES11 of the Reservoir File. Daily values are divided
by 10 for use in sub-daily calculations.

R-Al

Reach Return Flows

dsf

Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
from Table BASIC12 of the reference file. Daily values are divided by 10 for
use in sub-daily calculations.

R-A2

Reach Diversions

dsf

Aggregated diversions within the reach. Daily values imported from Table
REF5 of the reference file. Daily values are divided by 10 for use in sub-
daily calculations.

R-A3

Lagged BRA Water
Supply Releases

dsf

Upstream BRA Water Supply releases (column [U2]) routed to downstream
end of reach. Calculation done on a sub-daily basis. In the sub-daily
calculations, looks back LAG (row 410) number of timesteps in column [U2]
and applies delivery factor (row 24). Daily and monthly values are sums of
the sub-daily data.

R-A4

Lagged BRA Return
Flows

dsf

Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
number of timesteps in column [U4] and applies delivery factor (row 24),
then adds column [R-A1]. Daily and monthly values are sums of the sub-
daily data.

128

Appendix H




Column Daily Label Units Description
Diversion of Diversion less [R-A2] diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the demand
(column [R-A2]). Diversion of return flows occurs FIRST before use of
Return Flow natural flows or reservoir releases. Calculated as the minimum of the
R-A6 Diversion under dsf Reach Diversion in column [R-A2] and the lagged return flows in column
SysOps [R-A4]. Calculation may be overridden by a non-negative entry in column
[R-A7]. These diversions must be made under SysOps Permit. Calculation
performed on a daily basis. Daily values are divided by 10 for sub-daily
use.

R-A7 gitel'::?dzlow none A non-negative entry overrides the previous column. Entered by BRA staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.

Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the return

R-A8 Diverted Under dsf . . . -

SysOps flow qlver5|on |'n column [R-A6]. CaIcuIatl'on n”'nay be overridden by a non-
negative entry in column [R-A9]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.

R-A9 Iéczlcearlr:lc);;/er5|on none A non-negative entry overrides the previous column. Entered by BRA staff.

Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-

R-A10 Supply Releases at dsf A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and

End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-

R-Al11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly

Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10] +

R-A12 ﬁE:CEOtaI at End of dsf [R-A11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.

G-Al EAST2 — Navasota R dsf Historical daily average flows measured at gage. Imported from Table

nr Easterly DATAL1 of the reference file.
Water Supply Adjustment factor applied to BRA releases for conditions when gage flows

G-A2 . dsf are less than calculated BRA flows. Imported from column [A12] of Table

Adjustment
READJ18.
Adjusted Water BRA .\Nz':\ter Supp.Iy Releases from upstream reach (co'lumn [R-A10]) .

G-A3 Supply Releases at dsf multiplied by adjustment fact40r (column [G-A2]). Adjustments are applied

EAST when the monthly total flow is less than the monthly BRA flows.
Calculations performed on a daily basis.
Return Elow Adjustment factor applied to BRA Return Flows for conditions when gage

G-A4 Adjustment dsf flows are less than calculated BRA flows. Imported from column [A13] of
Table READJ18.

Adjusted Return BRA Return Flows from upstream reach (column [R-A11]) multiplied by

G-A5 dsf adjustment factor (column [G-A4]). Adjustments are applied when the

Flow at EAST

monthly total flow is less than the monthly BRA flows.
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Column Daily Label Units Description
Flows > If TRUE then flows at the Easterly gage are greater than the instream flow
G-A6 Downstream IF none criteria plus downstream reach diversions. Imported from Table IF9 of the
Criteria instream flow file.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported

R-81 Reach Return Flows | dsf from Table BASIC12 of the reference file. Daily values are divided by 10 for
use in sub-daily calculations.

Aggregated diversions within the reach. Daily values imported from Table

R-B2 Reach Diversions dsf REF5 of the reference file. Includes diversions for TMPA. Daily values are
divided by 10 for use in sub-daily calculations.

Upstream BRA Water Supply releases (column [G-A3]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the

R-B3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.

Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on

R-BA Lagged BRA Return dsf a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)

Flows number of timesteps in column [G-A5] and applies delivery factor (row 24),
then adds column [R-B1]. Daily and monthly values are sums of the sub-
daily data.

Diversion of Diversion less [R-B2] diverted BRA Return Flows [R-B6] and local run-of-

R-B5 Upstream Water dsf river flow [R-B8]. Calculation performed on a daily basis. Daily values are

Supply Release divided by 10 for sub-daily values.

If instream flows are met (column [G-A6] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-B2]). Diversion of return flows occurs FIRST before

Return Flow use of natural flows or reservoir releases. Calculated as the minimum of

R-B6 Diversion under dsf the Reach Diversion in column [R-B2] and the lagged return flows in

SysOps column [R-B4]. Calculation may be overridden by a non-negative entry in
column [R-B7]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.

R-B7 gitet.;rr?dzlow none A non-negative entry overrides the previous column. Entered by BRA staff.
If instream flows are met (column [G-A6] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.

Local Inflow Diversion of local flows occurs SECOND after use of return flows (column

. [R-B6]). Calculated as the Reach Diversion in column [R-B2] less the return

R-B8 Diverted Under dsf . . . .

SysOps flow Q|ver5|on |.n column [R-B6]. Calculatl.on rr.my be overridden by a non-
negative entry in column [R-B9]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.

R-B9 (L)?Icearlr:?jl‘\e/ersmn none A non-negative entry overrides the previous column. Entered by BRA staff.

Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-

R-B10 Supply Releases at dsf B3] - [R-B5]). Calculations performed on a sub-daily basis. Daily and

End of Reach

monthly values summed from sub-daily values.
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Column Daily Label Units Description
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-B4] - [R-
R-B11 Flows at End of dsf B6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-B10] +
BRA Total at End of . . . .
R-B12 Reacho atattndo dsf [R-B11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
R-B13 Comments none Column for recording details of any manual overrides added in this sheet

or other descriptive text.

H.5.21Table REACH19 — Navasota/Brazos Confluence to Hempstead

Table REACH19 tracks BRA flows from the confluence of the Navasota River and the

Brazos River to the Hempstead gage. BRA flow reconciliation occurs at the Brazos River

near Hempstead gage.

The following is a description of the columns in REACH19:

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
If TRUE then flow at the Hempstead gage is greater than the instream
Flow at Gage > IF - . . .
L3 Criteria? none flow criteria. If FALSE, then criteria not met. Daily values imported from
) Table IF10 of the Instream Flow File.
Ul Total Outflows dsf Total flow at confluence. Not calculated so set to #NA
BRA Water Supply releases at confluence. Sum of sub-daily values
BRA Water S | . .
u2 ater supply dsf imported from Tables REACH17 and REACH18. Daily values and
Releases . .
monthly values calculated by summing the sub-daily values.
Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed
u3 Other Outflows dsf BRA Return Flows [U4]. Evaluates to #NA because column [U1] is @NA.
Not used for subsequent calculations.
passed BRA Return BRA Return Flows at confluence. Sum of sub-daily values imported from
U4 dsf Tables REACH17 and REACH18. Daily values and monthly values
Flows . .
calculated by summing the sub-daily values.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Imported from Table
R-Al Reach Ret Fl dsf . . L. .
each Return Flows > BASIC12 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
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Column Daily Label Units Description
Aggregated diversions within the reach. Daily values imported from
R-A2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [U2]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-A3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done
R-A4 Lagged BRA Return dsf on a sub-daily basis. In the sub-daily calculations, looks back LAG (row
Flows 410) number of timesteps in column [U4] and applies delivery factor
(row 24), then adds column [R-A1]. Daily and monthly values are sums
of the sub-daily data.
Diversion of Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
R-A5 Upstream Water dsf river flow [R-A8]. Calculation performed on a daily basis. Daily values
Supply Release are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-A2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-A6 Diversion under dsf minimum of the Reach Diversion in column [R-A2] and the lagged return
SysOps flows in column [R-A4]. Calculation may be overridden by a non-
negative entry in column [R-A7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-A7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
} [R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
R-A8 Diverted Under dsf . Lo . -
SysOps return flow d|v¢?r5|on in c.olumn [R-A6]. Calculatlon‘ maY be overridden
by a non-negative entry in column [R-A9]. These diversions must be
made under SysOps Permit. Calculation performed on a daily basis.
Daily values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-A9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses
R-A10 Supply Releases at dsf ([R-A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-A11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10]
R-A12 BRA Total at End of dsf + [R-A11]). Calculations performed on a sub-daily basis. Daily and
Reach .
monthly values summed from sub-daily values.
G-Al HPDT2 - Brazos dsf Historical daily average flows measured at gage. Imported from Table

River nr Hempstead

DATAZ1 of the reference file.
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Column Daily Label Units Description
Water Supol Adjustment factor applied to BRA releases for conditions when gage
G-A2 Ad'ustmerr)‘nrt) v dsf flows are less than calculated BRA flows. Imported from column [A12] of
) Table READJ19.
Adjusted Water BRA _W?ter Supply Releases from upstream reach (co.lumn [R-A10])
multiplied by adjustment factor (column [G-A2]). Adjustments are
G-A3 Supply Releases at dsf . .
applied when the monthly total flow is less than the monthly BRA flows.
HPDT . . .
Calculations performed on a daily basis.
Return Flow Adjustment applied to BRA releases for conditions when gage flows are
G-A4 . dsf less than calculated BRA flows. Imported from column [A13] of Table
Adjustment
READJ19.
Adjusted Return BRA Return Flows from upstream reach (column [R-A11]) mult|p||ed by
G-A5 Flow at HPDT dsf adjustment factor (column [G-A4]). Adjustments are applied when the
monthly total flow is less than the monthly BRA flows.
Column for recording details of any manual overrides added in this
R-A6 Comments none . -
sheet while or other descriptive text.

H.5.22Table REACH20 — Hempstead to Richmond

Table REACH20 tracks BRA flows from just below the Hempstead gage to the Richmond

gage.

BRA flow reconciliation occurs at the Richmond gage.

This reach includes

diversions for GCWA Canal A and NRG Smithers Lake. Since these diversions can be

large they are individually assigned water, separate from the aggregated diversions.

The following is a description of the columns in REACH20:

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
If TRUE then flow at the Richmond gage is greater than the instream flow
Flow at Gage > IF o - A .
L3 . none criteria. If FALSE, then criteria not met. Daily values imported from Table
Criteria? .
IF11 of Instream Flow File.
Total flow at Hempstead gage. Daily values imported from Table
1
v Total Outflows dsf REACH19. Not used for subsequent calculations.
BRA Water Supply flows at Hempstead gage. Daily values imported from
U2 ﬁ:é:::ster Supply dsf Table REACH19. Daily values are divided by 10 for use in the sub-daily
calculations.
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Column

Daily Label

Units

Description

u3

Other Outflows

dsf

Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed BRA
Return Flows [U4]. Other Outflows are releases from reservoirs that are
not specifically dedicated to water supply. Examples include leakage,
flows released during maintenance, hydropower, and inflows released for
downstream senior water rights. These flows are not tracked
downstream because the Accounting Plan only tracks water that has
been released by BRA for downstream use. Not used for subsequent
calculations.

ua

Passed BRA Return
Flows

dsf

Return flows at Hempstead gage. Daily values imported from Table
REACH19. Daily values are divided by 10 for use in sub-daily calculations.

R-A1

Reach Return Flows

dsf

Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.

R-A2

Reach Diversions

dsf

Aggregated diversions within the reach. Daily values imported from
Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.

R-A3

Lagged BRA Water
Supply Releases

dsf

Upstream BRA Water Supply releases (column [U2]) routed to
downstream end of reach. Calculation done on a sub-daily basis. In the
sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.

R-A4

Lagged BRA Return
Flows

dsf

Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
number of timesteps in column [U4] and applies delivery factor (row 24),
then adds column [R-A1]. Daily and monthly values are sums of the sub-
daily data.

R-A5

Diversion of
Upstream Water
Supply Release

dsf

Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
river flow [R-A8]. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily values.

R-A6

Return Flow
Diversion under
SysOps

dsf

If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-A2]). Diversion of return flows occurs FIRST before
use of natural flows or reservoir releases. Calculated as the minimum of
the Reach Diversion in column [R-A2] and the lagged return flows in
column [R-A4]. Calculation may be overridden by a non-negative entry in
column [R-A7]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.

R-A7

Return Flow
Override

none

A non-negative entry overrides the previous column. Entered by BRA
staff.

R-A8

Local Inflow
Diverted Under
SysOps

dsf

If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Diversion of local flows occurs SECOND after use of return flows (column
[R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
return flow diversion in column [R-A6]. Calculation may be overridden by
a non-negative entry in column [R-A9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.

R-A9

Local Diversion
Override

none

A non-negative entry overrides the previous column. Entered by BRA
staff.
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Column Daily Label Units Description
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-A10 Supply Releases at dsf A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-A11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10] +
R-A12 2::;10&' atEnd of dsf [R-A11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
Diversions at GCWA Canal A. Daily values imported from Table REF5 of
R-B1 Canal A Diversions dsf the reference file. Daily values are divided by 10 for use in sub-daily
calculations.
Diversion of Diversion [R-B1] less diverted BRA Return Flows [R-B3] and local run-of-
R-B2 Upstream Water dsf river flow [R-B5]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the Canal A
demand (column [R-B1]). Diversion of return flows occurs FIRST before
Return Flow use of natural flows or reservoir releases. Calculated as the minimum of
R-B3 Diversion under dsf the Canal A Diversion in column [R-B1] and the lagged return flows in
SysOps column [R-A11]. Calculation may be overridden by a non-negative entry
in column [R-B4]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B4 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-B3]). Calculated as the Canal A Diversion in column [R-B1] less the
R-B5 Diverted Under dsf . Lo . .
SysOps return flow ghversmn .|n column [R-B3]. Calcula’slon rpay be overridden by
a non-negative entry in column [R-B6]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B6 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversion ([R-A10] - [R-B2]).
R-B7 Supply Releases dsf Calculations performed on a sub-daily basis. Daily and monthly values
after Diversions summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversion ([R-A11] - [R-B3]).
R-B8 Flows after dsf Calculations performed on a sub-daily basis. Daily and monthly values
Diversions summed from sub-daily values.
BRA Total after Total BRA water at end of reach afte.zr dive.rsion (.[R-B7] + [R-B8]).
R-B9 dsf Calculations performed on a sub-daily basis. Daily and monthly values

Diversions

summed from sub-daily values.
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Column Daily Label Units Description
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
R-C1 Reach Return Flows | dsf from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-C2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [R-B7]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-C3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [R-B7] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
Lagged BRA Return a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
R-C4 dsf . . . .
Flows number of timesteps in column [R-B8] and applies delivery factor (row
24), then adds column [R-C1]. Daily and monthly values are sums of the
sub-daily data.
Diversion of Diversion [R-C2] less diverted BRA Return Flows [R-C6] and local run-of-
R-C5 Upstream Water dsf river flow [R-C8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-C2]). Diversion of return flows occurs FIRST before
Return Flow use of natural flows or reservoir releases. Calculated as the minimum of
R-C6 Diversion under dsf the Reach Diversion in column [R-C2] and the lagged return flows in
SysOps column [R-C4]. Calculation may be overridden by a non-negative entry in
column [R-C7]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-C7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-C6]). Calculated as the Reach Diversion in column [R-C2] less the
R-C8 Diverted Under dsf . L . .
SysOps return flow filversmn .|n column [R-C6]. Calculat.lon rT\ay be overridden by
a non-negative entry in column [R-C9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-C9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-C10 Supply Releases at dsf C3] - [R-C5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-C4] - [R-
R-C11 Flows at End of dsf C6]). Calculations performed on a sub-daily basis. Daily and monthly

Reach

values summed from sub-daily values.
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Column Daily Label Units Description
Total BRA water at end of reach after diversions, lag and losses ([R-C10] +
R-C12 2:aACI]otal atEnd of dsf [R-C11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
Diversions at NRG/Richmond Irrigation diversion point. Daily values
R-D1 Other NRG dsf imported from Table REF5 of the reference file. Daily values are divided
Diversions by 10 for use in sub-daily calculations. Does not include the Excess Flows
diversions recorded in column [R-D2].
R-D2 Diversion under dsf NRG diversions using the Excess Flows Permit (COA 12-5166). Imported
Excess Flows from Table REF5. Excess flow diversions must be made from local inflow.
Diversion of NRG Diversion [R-D1] less diverted BRA Return Flows [R-D4] and local
R-D3 Upstream Water dsf run-of-river flow [R-D6]. Calculation performed on a daily basis. Daily
Supply Release values are divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-D1]). Diversion of return flows occurs FIRST before
Return Flow use of natural flows or reservoir releases. Calculated as the minimum of
R-D4 Diversion under dsf the NRG Diversion in column [R-D1] and the lagged return flows in
SysOps column [R-C11]. Calculation may be overridden by a non-negative entry
in column [R-D5]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-D5 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Diversion of local flows occurs SECOND after use of return flows (column
Local Inflow . Lo
. [R-D4]). Calculated as the NRG Diversion in column [R-D1] less the return
R-D6 Diverted Under dsf . . . .
SysOps flow C!|ver5|on |'n column [R-DA4]. Calculatl'on r'qay be overridden by a non-
negative entry in column [R-D7]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-D7 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversion ([R-C10] - [R-D3]).
R-D8 Supply Releases dsf Calculations performed on a sub-daily basis. Daily and monthly values
after Diversions summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversion ([R-C11] - [R-D4]).
R-D9 Flows after dsf Calculations performed on a sub-daily basis. Daily and monthly values
Diversions summed from sub-daily values.
BRA Total after Total BR_A water at end of reach aft(?r dive.rsion (_[R-D8] + [R-D9]).
R-D10 . . dsf Calculations performed on a sub-daily basis. Daily and monthly values
Diversions .
summed from sub-daily values.
G-AL RMOT2 — Brazos dsf Historical daily average flows measured at gage. Imported from Table
River at Richmond DATAL1 of the reference file.
Water Supply Adjustment factor applied to BRA releases for conditions when gage
G-A2 . dsf flows are less than calculated BRA flows. Imported from column [A12] of
Adjustment

Table READJ20.
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Column Daily Label Units Description
Adjusted Water BRA .\Ngter Supp-Iy Releases from upstream reach (co_Iumn [R-D8])
multiplied by adjustment factor (column [G-A2]). Adjustments are
G-A3 Supply Releases at dsf ) .
applied when the monthly total flow is less than the monthly BRA flows.
RMOT . . .
Calculations performed on a daily basis.
Return Flow Adjustment factor applied to BRA Return Flows for conditions when gage
G-A4 Adiustment dsf flows are less than calculated BRA flows. Imported from column [A13] of
! Table READJ20.
Adjusted Return BRA Return Flows from upstream reach (column [R-D9]) multlplled by
G-A5 dsf adjustment factor (column [G-A4]). Adjustments are applied when the
Flow at RMOT .
monthly total flow is less than the monthly BRA flows.
Column for recording details of any manual overrides added in this sheet
G-A6 Comments none
or other explanatory text.

H.5.23Table REACH21 — Richmond to Dow

Table REACH21 tracks BRA flows from just below the Richmond gage to Dow Chemical’'s
diversion for Brazoria Reservoir, the lowest BRA delivery point. BRA flow reconciliation
occurs at the Rosharon gage. REACH21 includes diversions for GCWA Briscoe, GCWA
Juliff, Dow Harris and Dow Brazoria. Since these diversions can be large they are
individually assigned water, separate from the aggregated diversions.

The following is a description of the columns in REACH21.

Column Daily Label Units Description
L1 Index none Month number
L2 Month none Month name
If TRUE then flow at the Rosharon gage is greater than the instream flow
Flow at Gage > IF o - . .
L3 . none criteria. If FALSE, then criteria not met. Daily values imported from Table
Criteria? .
IF12 of Instream Flow File.
U1 Total Outflows dsf Total flow at Richmond gage. Da|.Iy values imported from Table REACH20.
Not used for subsequent calculations.
BRA Water Supply flows at Richmond gage. Daily values imported from
BRA Water S |
U2 Releas:ser upply dsf Table REACH20. Daily values are divided by 10 for use in the sub-daily
calculations.
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Column

Daily Label

Units

Description

u3

Other Outflows

dsf

Total Outflows [U1] less BRA Water Supply Releases [U2] and Passed BRA
Return Flows [U4]. Other Outflows are releases from reservoirs that are
not specifically dedicated to water supply. Examples include leakage,
flows released during maintenance, hydropower, and inflows released for
downstream senior water rights. These flows are not tracked
downstream because the Accounting Plan only tracks water that has
been released by BRA for downstream use. Not used for subsequent
calculations.

ua

Passed BRA Return
Flows

dsf

Return flows at Richmond gage. Daily values imported from Table
REACH20. Daily values are divided by 10 for use in sub-daily calculations.

R-A1

Reach Return Flows

dsf

Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.

R-A2

Reach Diversions

dsf

Aggregated diversions within the reach. Daily values imported from
Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.

R-A3

Lagged BRA Water
Supply Releases

dsf

Upstream BRA Water Supply releases (column [U2]) routed to
downstream end of reach. Calculation done on a sub-daily basis. In the
sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [U2] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.

R-A4

Lagged BRA Return
Flows

dsf

Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
number of timesteps in column [U4] and applies delivery factor (row 24),
then adds column [R-A1]. Daily and monthly values are sums of the sub-
daily data.

R-A5

Diversion of
Upstream Water
Supply Release

dsf

Diversion [R-A2] less diverted BRA Return Flows [R-A6] and local run-of-
river flow [R-A8]. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily values.

R-A6

Return Flow
Diversion under
SysOps

dsf

If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-A2]). Diversion of return flows occurs FIRST before
use of natural flows or reservoir releases. Calculated as the minimum of
the Reach Diversion in column [R-A2] and the lagged return flows in
column [R-A4]. Calculation may be overridden by a non-negative entry in
column [R-A7]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.

R-A7

Return Flow
Override

none

A non-negative entry overrides the previous column. Entered by BRA
staff.

R-A8

Local Inflow
Diverted Under
SysOps

dsf

If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Diversion of local flows occurs SECOND after use of return flows (column
[R-A6]). Calculated as the Reach Diversion in column [R-A2] less the
return flow diversion in column [R-A6]. Calculation may be overridden by
a non-negative entry in column [R-A9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.

R-A9

Local Diversion
Override

none

A non-negative entry overrides the previous column. Entered by BRA
staff.
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Column Daily Label Units Description
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-A10 Supply Releases at dsf A3] - [R-A5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-A4] - [R-
R-A11 Flows at End of dsf A6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-A10] +
R-A12 2:aACI]otal at End of dsf [R-A11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
GCWA Briscoe Diversions at GCWA'’s Briscoe diversion point. Daily values imported from
R-B1 . . dsf Table REFS5 of the reference file. Daily values are divided by 10 for use in
Diversions . .
sub-daily calculations.
Diversion of Diversion [R-B1] less diverted BRA Return Flows [R-B3] and local run-of-
R-B2 Upstream Water dsf river flow [R-B5]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-B1]). Diversion of return flows occurs FIRST before
Return Flow use of natural flows or reservoir releases. Calculated as the minimum of
R-B3 Diversion under dsf the Briscoe diversion in column [R-B1] and the lagged return flows in
SysOps column [R-A11]. Calculation may be overridden by a non-negative entry
in column [R-B4]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-B4 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-B3]). Calculated as the Briscoe diversion in column [R-B1] less the
R-B5 Diverted Under dsf . L . .
SysOps return flow filversmn .|n column [R-B3]. CaIcuIatllon may be overridden by
a non-negative entry in column [R-B6]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-B6 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversion ([R-A10] - [R-B2]).
R-B7 Supply Releases dsf Calculations performed on a sub-daily basis. Daily and monthly values
after Diversions summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversion ([R-A11] - [R-B3]).
R-B8 Flows after dsf Calculations performed on a sub-daily basis. Daily and monthly values
Diversions summed from sub-daily values.
BRA Total after Total BR’_A water at end of reach afte.zr dive.rsion (_[R-B7] + [R-B8]).
R-B9 . . dsf Calculations performed on a sub-daily basis. Daily and monthly values
Diversions .
summed from sub-daily values.
Return flows entering the reach. Already adjusted for percentage
R-C1 Reach Return Flows | dsf belonging to BRA, losses and travel times to reach. Daily data imported

from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
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Column Daily Label Units Description
Aggregated diversions within the reach. Daily values imported from
R-C2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [R-B7]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-C3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [R-B7] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
Lagged BRA Return a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
R-C4 dsf . . . .
Flows number of timesteps in column [R-B8] and applies delivery factor (row
24), then adds column [R-C1]. Daily and monthly values are sums of the
sub-daily data.
Diversion of Diversion [R-C2] less diverted BRA Return Flows [R-C6] and local run-of-
R-C5 Upstream Water dsf river flow [R-C8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-C2]). Diversion of return flows occurs FIRST before
Return Flow use of natural flows or reservoir releases. Calculated as the minimum of
R-C6 Diversion under dsf the Reach Diversion in column [R-C2] and the lagged return flows in
SysOps column [R-C4]. Calculation may be overridden by a non-negative entry in
column [R-C7]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-C7 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-C6]). Calculated as the Reach Diversion in column [R-C2] less the
R-C8 Diverted Under dsf . Lo . -
SysOps return flow ghversmn .|n column [R-C6]. Calculat.lon rpay be overridden by
a non-negative entry in column [R-C9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-C9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-C10 Supply Releases at dsf C3] - [R-C5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-C4] - [R-
R-C11 Flows at End of dsf C6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-C10] +
R-C12 2:;:;“3' at End of dsf [R-C11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
GCWA Juliff Diversions at GCWA's Juliff diversion point. Daily values imported from
R-D1 Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in

sub-daily calculations.
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Column Daily Label Units Description
Diversion of Diversion [R-D1] less diverted BRA Return Flows [R-D3] and local run-of-
R-D2 Upstream Water dsf river flow [R-D5]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [L3] is TRUE) and return flows diversion
flag is TRUE (row 25) then BRA Return Flows are used to meet the
demand (column [R-D1]). Diversion of return flows occurs FIRST before
Return Flow use of natural flows or reservoir releases. Calculated as the minimum of
R-D3 Diversion under dsf the Juliff Diversion in column [R-D1] and the lagged return flows in
SysOps column [R-C11]. Calculation may be overridden by a non-negative entry
in column [R-D4]. These diversions must be made under SysOps Permit.
Calculation performed on a daily basis. Daily values are divided by 10 for
sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-D4 . none
Override staff.
If instream flows are met (column [L3] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
;i [R-D3]). Calculated as the Juliff Diversion in column [R-D1] less the return
R-D5 Diverted Under dsf . . . -
SysOps flow qlver5|on |'n column [R-D3]. Calculatl'on may be overridden by a non-
negative entry in column [R-D6]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-D6 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversion ([R-C10] - [R-D2]).
R-D7 Supply Releases dsf Calculations performed on a sub-daily basis. Daily and monthly values
after Diversions summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversion ([R-C11] - [R-D3]).
R-D8 Flows after dsf Calculations performed on a sub-daily basis. Daily and monthly values
Diversions summed from sub-daily values.
BRA Total after Total BRA water at end of reach aftgr dive.rsion ('[R—D7] + [R-D8]).
R-D9 . . dsf Calculations performed on a sub-daily basis. Daily and monthly values
Diversions .
summed from sub-daily values.
G-AL ROST2 — Brazos dsf Historical daily average flows measured at gage. Imported from Table
River nr Rosharon DATAL1 of the reference file.
Water Supply Adjustment factor applied to BRA releases for conditions when gage
G-A2 Adjustment dsf flows are less than calculated BRA flows. Imported from column [A12] of
Table READJ21.
Adjusted Water BRA .VV:'a\ter Supp.ly Releases from upstream reach (co'lumn [R-D7])
G-A3 Supply Releases at dsf multllplled by adjustment factor (column [G-A2]). Adjustments are
ROST applied when the monthly total flow is less than the monthly BRA flows.
Calculations performed on a daily basis.
Return Elow Adjustment factor applied to BRA Return Flows for conditions when gage
G-A4 Adjustment dsf flows are less than calculated BRA flows. Imported from column [A13] of
Table READJ20.
Adjusted Return BRA Return Flows from upstream reach (column [R-D8]) multiplied by
G-A5 dsf adjustment factor (column [G-A4]). Adjustments are applied when the

Flow at ROST

monthly total flow is less than the monthly BRA flows.
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Column Daily Label Units Description
Flows > If TRUE then flow at the Rosharon gage plus downstream diversions is
G-A6 downstream IF none greater than the instream flow criteria. Imported from Table IF12 of the
Criteria Instream Flow File.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
R-E1 Reach Return Flows | dsf from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-E2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in
sub-daily calculations.
Upstream BRA Water Supply releases (column [G-A3]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-E3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [G-A3] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
Lagged BRA Return a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
R-E4 dsf . . . .
Flows number of timesteps in column [G-A5] and applies delivery factor (row
24), then adds column [R-E1]. Daily and monthly values are sums of the
sub-daily data.
Diversion of Diversion [R-E2] less diverted BRA Return Flows [R-E6] and local run-of-
R-E5 Upstream Water dsf river flow [R-E8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [G-A6] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-E2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-E6 Diversion under dsf minimum of the Reach Diversion in column [R-E2] and the lagged return
SysOps flows in column [R-E4]. Calculation may be overridden by a non-negative
entry in column [R-E7]. These diversions must be made under SysOps
Permit. Calculation performed on a daily basis. Daily values are divided
by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-E7 . none
Override staff.
If instream flows are met (column [G-A6] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
, [R-E6]). Calculated as the Reach Diversion in column [R-E2] less the
R-E8 Diverted Under dsf . S . .
SysOps return flow ghversmn .|n column [R-E6]. Calculat.lon rTway be overridden by
a non-negative entry in column [R-E9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-E9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-E10 Supply Releases at dsf E3] - [R-E5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-E4] - [R-
R-E11 Flows at End of dsf E6]). Calculations performed on a sub-daily basis. Daily and monthly

Reach

values summed from sub-daily values.
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Column Daily Label Units Description
Total BRA water at end of reach after diversions, lag and losses ([R-E10] +
R-E12 2:aACI]otal atEnd of dsf [R-E11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
Diversions at Dow’s diversion for Harris Reservoir. Daily values imported
R-F1 Harris Diversions dsf from Table REFS5 of the reference file. Daily values are divided by 10 for
use in sub-daily calculations.
Diversion of Diversion [R-F1] less diverted BRA Return Flows [R-F3] and local run-of-
R-F2 Upstream Water dsf river flow [R-F5]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [G-A6] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-F1]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-F3 Diversion under dsf minimum of the Harris Diversion in column [R-F1] and the lagged return
SysOps flows in column [R-E11]. Calculation may be overridden by a non-
negative entry in column [R-F4]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-F4 . none
Override staff.
If instream flows are met (column [G-A6] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-F3]). Calculated as the Harris Diversion in column [R-F1] less the
R-F5 Diverted Under dsf . . . -
SysOps return flow $1|ver5|on 'm column [R-F3]. Calculatllon rT\ay be overridden by
a non-negative entry in column [R-F6]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-F6 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversion ([R-E10] - [R-F2]).
R-F7 Supply Releases dsf Calculations performed on a sub-daily basis. Daily and monthly values
after Diversions summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversion ([R-E11] - [R-F3]).
R-F8 Flows after dsf Calculations performed on a sub-daily basis. Daily and monthly values
Diversions summed from sub-daily values.
BRA Total after Total BRA water at end of reach aftgr dive.rsion ('[R—F7] + [R-F8]).
R-F9 . . dsf Calculations performed on a sub-daily basis. Daily and monthly values
Diversions .
summed from sub-daily values.
Return flows entering the reach. Already adjusted for percentage
belonging to BRA, losses and travel times to reach. Daily data imported
R-G1 Reach Return Flows | dsf from Table BASIC12 of the reference file. Daily values are divided by 10
for use in sub-daily calculations.
Aggregated diversions within the reach. Daily values imported from
R-G2 Reach Diversions dsf Table REF5 of the reference file. Daily values are divided by 10 for use in

sub-daily calculations.
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Column Daily Label Units Description
Upstream BRA Water Supply releases (column [R-F7]) routed to
Lagged BRA Water downstream end of reach. Calculation done on a sub-daily basis. In the
R-G3 Supply Releases dsf sub-daily calculations, looks back LAG (row 410) number of timesteps in
column [R-F7] and applies delivery factor (row 24). Daily and monthly
values are sums of the sub-daily data.
Upstream BRA Return Flows routed to downstream end of reach (losses
and lag applied) plus BRA Return Flows within reach. Calculation done on
Lagged BRA Return a sub-daily basis. In the sub-daily calculations, looks back LAG (row 410)
R-G4 dsf . . . .
Flows number of timesteps in column [R-F8] and applies delivery factor (row
24), then adds column [R-G1]. Daily and monthly values are sums of the
sub-daily data.
Diversion of Diversion [R-G2] less diverted BRA Return Flows [R-G6] and local run-of-
R-G5 Upstream Water dsf river flow [R-G8]. Calculation performed on a daily basis. Daily values are
Supply Release divided by 10 for sub-daily values.
If instream flows are met (column [G-A6] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-G2]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-G6 Diversion under dsf minimum of the Reach Diversion in column [R-G2] and the lagged return
SysOps flows in column [R-G4]. Calculation may be overridden by a non-negative
entry in column [R-G7]. These diversions must be made under SysOps
Permit. Calculation performed on a daily basis. Daily values are divided
by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-G7 . none
Override staff.
If instream flows are met (column [G-A6] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-G6]). Calculated as the Reach Diversion in column [R-G2] less the
R-G8 Diverted Under dsf . . . -
SysOps return flow gl|ver5|on .|n column [R-G6]. Calcula’slon rpay be overridden by
a non-negative entry in column [R-G9]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-G9 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversions, lag and losses ([R-
R-G10 Supply Releases at dsf G3] - [R-G5]). Calculations performed on a sub-daily basis. Daily and
End of Reach monthly values summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversions, lag and losses ([R-G4] - [R-
R-G11 Flows at End of dsf G6]). Calculations performed on a sub-daily basis. Daily and monthly
Reach values summed from sub-daily values.
Total BRA water at end of reach after diversions, lag and losses ([R-G10] +
R-G12 EzaAJ]otal atEnd of dsf [R-G11]). Calculations performed on a sub-daily basis. Daily and monthly
values summed from sub-daily values.
Diversions at Dow’s diversion for Brazoria Reservoir. Daily values
R-H1 Brazoria Diversions dsf imported from Table REF5 of the reference file. Daily values are divided
by 10 for use in sub-daily calculations.
Diversion of Diversion [R-H1] less diverted BRA Return Flows [R-H3] and local run-of-
R-H2 Upstream Water dsf river flow [R-H5]. Calculation performed on a daily basis. Daily values are

Supply Release

divided by 10 for sub-daily values.
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Column Daily Label Units Description
If instream flows are met (column [G-A6] is TRUE) and return flows
diversion flag is TRUE (row 25) then BRA Return Flows are used to meet
the demand (column [R-H1]). Diversion of return flows occurs FIRST
Return Flow before use of natural flows or reservoir releases. Calculated as the
R-H3 Diversion under dsf minimum of the Brazoria Diversion in column [R-H1] and the lagged
SysOps return flows in column [R-G11]. Calculation may be overridden by a non-
negative entry in column [R-H4]. These diversions must be made under
SysOps Permit. Calculation performed on a daily basis. Daily values are
divided by 10 for sub-daily use.
Return Flow A non-negative entry overrides the previous column. Entered by BRA
R-H4 . none
Override staff.
If instream flows are met (column [G-A6] is TRUE) and local flow diversion
flag is TRUE (row 25) then local flows are used to meet the demand.
Local Inflow Diversion of local flows occurs SECOND after use of return flows (column
. [R-H3]). Calculated as the Reach Diversion in column [R-H1] less the
R-H5 Diverted Under dsf . . . .
SvsODs return flow diversion in column [R-H3]. Calculation may be overridden by
ysop a non-negative entry in column [R-H6]. These diversions must be made
under SysOps Permit. Calculation performed on a daily basis. Daily
values are divided by 10 for sub-daily use.
Local Diversion A non-negative entry overrides the previous column. Entered by BRA
R-H6 . none
Override staff.
Remaining Water Remaining BRA Water Supply Release after diversion ([R-G10] - [R-H2]).
R-H7 Supply Releases dsf Calculations performed on a sub-daily basis. Daily and monthly values
after Diversions summed from sub-daily values.
Remaining Return Remaining BRA Return Flows after diversion ([R-G11] - [R-H3]).
R-H8 Flows after dsf Calculations performed on a sub-daily basis. Daily and monthly values
Diversions summed from sub-daily values.
BRA Total after Total BR.A water at end of reach afte.r dlver5|on ('[R-H7] + [R-H8]).
R-H9 . . dsf Calculations performed on a sub-daily basis. Daily and monthly values
Diversions .
summed from sub-daily values.
Column for recording details of any manual overrides added in this sheet
R-H10 Comments none -
or other descriptive text.

H.6 Instream Flow File Tables

The Instream Flow File compares historical gage flows to the environmental flow criteria

in the Water Management Plan. The file determines climatic conditions (Wet, Average

and Dry), identifies base flow and pulse flow days, compares base flows to the interim

base flow conditions, and identifies and counts qualifying high flow pulses (HFPs). The

instream flow calculations output a series of daily flows that represent the minimum

environmental flow criteria on any given day. Diversions under the System Operation

Permit should not affect these minimum flows. Based on these criteria, the instream flow
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calculations create logical flags for each instream flow measurement point that show
whether or not flows are above the criteria. These flags are passed on to the Reach File
and the Reservoir File through the Reference File. Table SUM16 in the Summary File

summarizes compliance with the environmental flow criteria.

H.6.1 Table INTROS3 Introduction

This table contains year information from the Reference File and a table of contents for

the Instream Flow File.

H.6.2 Table CARRY1 Carry-Over Data

Table CARRY1 contains data that has been copied over from the previous year’s
Accounting Plan. These data set initial conditions for instream flow calculations.
CARRY1 also has a table of data that can be copied to next year’'s Accounting Plan. The
column numbers and labels reference the columns in the IF tables of the Instream Flow
File. Data at the top is from the previous year’s plan and is directly linked to the
appropriate IF table. Data at the bottom is from this year’s plan, imported from the
December 31 row of each IF table. (The December 31 row varies depending on whether

itis a leap year.)

H.6.3 Table COND1 Climatic Conditions Calculations

Table COND1 calculates the climatic condition based on the Palmer Hydrological Drought
Indices (PHDI) at the beginning of each season. PHDI values are imported from the
Reference File and are weighted in accordance with TCEQ rules to determine the current
climatic condition for the Upper, Middle and Lower Brazos Basins. Daily flags identifying
climatic condition are assigned to each day of the year for use in other calculations.

Since seasons do not follow a calendar year, the climatic condition for the months of

January and February must be imported from the previous year’s Accounting Plan.
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Columns [PD1] through [PD10] contain the seasonal climatic condition calculations.

Columns [C1] through [C8] distribute the seasonal calculations by month and by day of

the year.

The following is a description of the columns in Table COND1.:

Column Units Column Label Description
PD1 Season Winter (from previous year), Spring, Summer, or Winter
(current year).
Calculated seasonal PHDI for the Upper Basin. Product of PHDI
. regional data from Reference file table DATA2 and regional
PD2 none Upper Basin PHDI weighting factors from Table DATA2_IF Data, which is in the
IFCalcs file.
Calculated seasonal PHDI for the Middle Basin. Product of PHDI
PD3 none Middle Basin PHDI regional data from Reference file table DATA2 and regional
weighting factors from Table DATA2_IF Data.
Calculated seasonal PHDI for the Lower Basin. Product of PHDI
PD4 none Lower Basin PHDI regional data from Reference file table DATA2 and regional
weighting factors from Table DATA2_IF Data.
R . " Code for current Upper Basin climatic condition, based on data
PD5 none Upper Basin Climatic Condition in Table DATA2_ IF Data.
. I . . Code for current Middle Basin climatic condition, based on data
PD6 none Middle Basin Climatic Condition in Table DATA2_ IF Data.
R . " Code for current Lower Basin climatic condition, based on data
PD7 none Lower Basin Climatic Condition in Table DATA2_IF Data.
L . " Current Upper Basin climatic condition (Wet, Average, or Dry),
PD8 none Upper Basin Climatic Condition based on data in Table DATA2_IF Data.
. R . " Current Middle Basin climatic condition (Wet, Average, or Dry),
PD Middle B |
9 none iddle Basin Climatic Condition based on data in Table DATA2_IF Data.
- . " Current Lower Basin climatic condition (Wet, Average, or Dry),
PD10 none Lower Basin Climatic Condition based on data in Table DATA2_IF Data.

The following table distributes the seasonal codes calculated above to the individual

month or day for later reference.

Column Units Column Label Description
Cc1 none Month Number Month sequence number
Cc2 none Start of Month or Data First day of month (monthly data) or date (daily data)

148

Appendix H




Column Units Column Label Description
Upper Basin Climatic Condition Code for current climatic condition (1 = Dry, 2 = Average, 3 =
c3 none .
Code Wet) from previous table
ca none Upper Basin Climatic Condition Current climatic condition (Dry, Average, or Wet) from previous
table
Middle Basin Climatic Condition Code for current climatic condition (1 = Dry, 2 = Average, 3 =
c5 none .
Code Wet) from previous table
6 none Middle Basin Climatic Condition Current climatic condition (Dry, Average, or Wet) from previous
table
Lower Basin Climatic Condition Code for current climatic condition (1 = Dry, 2 = Average, 3 =
c7 none .
Code Wet) from previous table
s none Lower Basin Climatic Condition tCaubrlr(-:c‘ent climatic condition (Dry, Average, or Wet) from previous

H.6.4 Charts FLOWC1 through FLOWC12

These charts show the historical flow for the year at the twelve measurement points.
There are two charts of the same data, one with a decimal scale for the flow axis and one
with a logarithmic scale for the flow axis. BRA staff may adjust the minima and maxima
of these axes as appropriate. Flow data are imported from column [M7] of the IF files.
For measurement points with only one type of pulse, red dots indicate days that are
classified as HFPs (based on column [M20] of the IF files being TRUE) and green dots
indicate base flows (based on column [M20] of the IF files being false). Measurement
points with large and small pulses have an x for each large pulse day, based on column
[M44] being TRUE. The seasonal subsistence flow criteria (column [M8]), base flow
criteria (column [M9]), small or single pulse flow trigger level (column [M12]) and, if
applicable, large pulse flow trigger level (column [M36]) are shown on the charts for

reference.

H.6.5 Tables IF1 through IF12 — Instream Flow Calculations

Tables IF1 through IF12 take historical flow data at the twelve measurement points and
classify each day as either a base flow day or a HFP day. The spreadsheet groups HFP

days into pulse events and identifies events that meet either the duration or volume
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criteria. The spreadsheet counts the number of these events in a season. The IF tables
generate flags which are TRUE when streamflows are greater than the instream flow

criteria, as well as flags that identify when instream flow criteria have been fully met.

The calculations in the IF table occur on a daily basis. Monthly summaries are provided

at the top of the table. These summaries are primarily for the convenience of BRA staff.

BRA staff will monitor these calculations closely. Because of the wide variation found in
flow data, all automated methods used to separate flows into base flows and pulse flows
occasionally produce undesirable results. For example, reservoir releases often do not
mimic natural pulse events, and are sometimes cyclical (for example hydropower
releases or releases made for weekend recreation). For gages that are dominated by
releases from reservoirs, the criteria used to identify a HFP do not always result in a
reasonable flow classification. To deal with these occasions, the Accounting Plan allows
BRA staff to override the classification of a day as a HFP or a base flow in column [M21]
for single pulses or small pulses or [M45] for large pulses (if applicable). It is also difficult
to automate the separation of HFP events that do not have a full day below the pulse flow
trigger level between the events. To simplify the calculations, columns [M22] and [M46]
(if applicable) of the spreadsheet allows BRA staff to manually separate longer pulse flow
events. The separation should occur when a new HFP occurs in response to a new

rainfall event.

In some reaches, the measurement point for diversions under the System Operation
Permit is located upstream of the actual diversion point. For these locations, the
downstream diversions are added to the instream flow targets. The reaches where this

applies are listed in Table 4.4 of the Water Management Plan.

The following describes the monthly columns in the IF tables for measurement points with
one pulse (South Bend, Waco, Gatesville, Little River, Cameron, Bryan, Easterly,

Hempstead, Richmond and Rosharon):
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Column

Units

Monthly Column Label

Description

M1

none

Month

Month sequence number.

M2

none

Days/Month

Number of days during the current month.

M3

none

Season

Name of season (Winter, Spring, or Summer). Winter months
for the season beginning the previous year are labeled "Winter
(previous)". Uses the month in column [M1] to find the
corresponding row in column [S3] of Table DATA2_IF DATA.

M4

none

Season Code 2

Winter = 1, Spring = 2, Summer = 3. Uses the month in column
[M1] to find the corresponding row in column [S5] of Table
DATA2_IF DATA.

M5

none

Climatic Condition Code — (Upper
or Lower) Basin

Dry =1, Average = 2, Wet = 3. Imported from column [C3] or
[C7] of Table COND1, depending on whether the gage is in the
Upper or Lower Basin, respectively.

M6

none

Climatic Condition — (Upper or
Lower) Basin

Dry, Average or Wet. Imported from column [C4] or [C8] of
Table COND1, depending on whether the gage is in the Upper or
Lower Basin, respectively. Measurement points in the Middle
Basin all have two pulses and are addressed below.

M7

cfs

Average Flow

Monthly average of the historical flow from the daily portion of
column [M7]. Averages the flows where column [M1] of the
daily data matches the current month.

M8

cfs

Subsistence Flow Criteria

Subsistence Flow Criteria. Imported from row 7 of [12], [I3] or
[14] of the associated CRI table.

M9

cfs

Base Flow Criteria

Base flow criteria for the current season and climatic condition.
Imported from columns [12], [13] or [I4] of the associated CRI
table.

M10

cfs

Base Criteria Series (Average)

Monthly average of the daily Base Criteria Series in daily column
[M10] of this table. Averages the flows where column [M1] of
the daily data matches the current month.

M11

none

Number of Days Meeting Base
Series Criteria

Number of days in each month where base flow criteria met.
Counts the number of days with a value of TRUE that occurs
during the given month.

M12

cfs

Pulse Flow Trigger Criteria

This month’s pulse flow trigger level for the current season and
climatic condition. Imported from columns [K2], [K3] or [K4] of
the associated CRI table. If there are no pulse flow criteria for
the season, set to #N/A.

M13

days

Pulse Flow Duration Criteria

This month’s pulse flow duration criteria for the current season
and climatic condition. Imported from columns [D2], [D3] or
[D4] of the associated CRI table. If there are no pulse flow
duration criteria for the season, set to #N/A.

M14

ac-ft

Pulse Flow Volume Criteria

This month’s pulse flow volume criteria for the current season
and climatic condition. Imported from columns [P2], [P3] or
[P4] of the associated CRI table. If there are no pulse volume
criteria for the season, set to #N/A.

M15

none

Number of Pulses Criteria

The number of pulses for the current season and climatic
condition. Imported from columns [C2], [C3] or [C4] of the
associated CRI table. If there are no pulse criteria for the
season, set to #N/A.

M16

days

Number of Days Flow > Pulse
Trigger

Number of days that flows are above the pulse flow trigger
criteria in column [M12]. Counts the number of days with a
value of TRUE that occurs during the given month.
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Column Units Monthly Column Label Description
Number of times in the current month that a new pulse was
M17 days Number of Initiate Pulse Days initiated. Counts the number of days with a value of TRUE that
occurs during the given month.
Number of times in the current month that a pulse event met
M18 days Number of Stop Pulse Days either the volume or duration criteria. Counts the number of
days with a value of TRUE that occurs during the given month.
Counts the number of days that with a qualifying pulse event in
the current month. Does not consider manual overrides.
M19 days Number of Calculated Pulse Days Counts the number of days with a value of TRUE that occurs
during the given month.
Counts the total number of pulse days in the current month
after applying manual overrides from column [M21]. Counts
M20 d Total Numb f Pulse D . .
ays otal Number of Fulse Lays the number of days with a value of TRUE that occurs during the
given month.
M21 none Count of B or P Override Count of the.num.ber of times classification has been modified
each month in daily column [M21].
M22 none Count of Manual Counter Count of the number of times a manual adjustment has
Adjustment occurred during the current month in the daily column [M22].
Shows how many pulses have occurred so far this year. Based
M2 E f Month Pul
3 days nd of Month Pulse Counter on the end-of-month value in daily column [M23].
. . Count of the number of days that are identified as a pulse
M24 d C lative D Pul . . !
ays umulative Lays in Fuise based on the daily values in column [M24].
Sum of the maximum number of days in a pulse event in the
. current month. Based on the end-of-event duration in daily
M2 Pulse D . . .
> days ulse Duration column [M25] and having the end-of-pulse flag in daily column
[M29] set to TRUE.
Total pulse volume in the current month in day-second-feet
M26 dsf Cumulative Volume (dsf). Based on the end-of-pulse cumulative volume as defined
in daily columns [M26] and [M29].
M27 acft Cumulative Volume Same as column [M26] but converted to acre-feet.
Total pulse volume in the current month based on the daily
M28 acft Event Volume event volume in daily column [M28] and the end-of-event flag in
daily column [M29].
M29 none Count of End of Pulse Number of times the end-of-pulse flag has been set in the
current month.
M30 dsf Average Flow Average monthly gage flow. Repeat of column [M7].
M31 none Count of Pulse Days Count of the number of days the P flag is set in each month.
M32 none Count of Qualifying Volume _Count of the number of times a pulse meets the volume criteria
in the current month.
M33 none Count of Meets Duration Cc?unF of the number of times a pulse meets tf:e;iuratlon
criteria in the current month, denoted by the “Q” flag.
M34 none Count of Qualifying Pulses Coun'F of the number 9f q.ualifying pulse events (meets either
duration or volume criteria)
M35 none Number of Pulses Current Season Number of seasonal pulses as of the current month.
M36 none Number of Pulses Criteria Number of required pulses. Repeat of column [M15].
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Column Units Monthly Column Label Description
M37 days Number of Days Base Criteria Met _Number of days the base flow criteria series is met or exceeded
in the current month.
Number of days that th ber of pulse fl ts has b
M38 days Number of Days Pulse Target Met umnber ot days . at the numner of pulse Tlow events has been
met or exceeded in the current month.
Number of days both the base fl d ber of pulse fl
M39 days Number of Days IF Criteria Met umber ot days bo _e ase flow and humber of pulse Tlow
events have been met in the current month.
Average Base and Pulse Criteria Monthly average of the daily base and pulse flow criteria series
M40 cfs . . .
Series in daily column [M40].
Monthl f the base fl iteri ly, based on th
M41 cfs Average Base Only Criteria Series Qn v av_erage ot the base flow criteria only, based on the
daily flows in column [M41].
M42 ofs 20% of Pulse Trigger Criteria 29% of the plfl§e flow trigger level, based on current season and
climatic conditions.
M43 ofs Average Upstream Reach Average monthly diversion rate for BRA contract diversions in
Diversion Rate the reach upstream of the current measurement point.
Average monthly diversion rate for BRA contract diversions in
Average Downstream Reach the reach downstream of the current measurement point.
M44 cfs . > . . T .
Diversion Rates Applicable only if the current measurement point is applied to
downstream diversions.
M45 none Flow > Criteria Series in Month TRUE if Fhe rovY is greater than the instream flow criteria series
at any time during the current month.
Flow > Criteria Series + TRUE if the flow is greater than the instream flow criteria series,
M4a6 none Downstream Reach Diversions in plus the applicable downstream downstream diversions, during
Month the current month.
Flow > Base & Pulse Criteria Series | TRUE if the flow is greater than the base and pulse criteria series
M47 none . . .
in Month at any time during the month.
M4a8 None Comments Field to record rationale for overrides or other explanatory text.

The South Bend gage applies to diversions in Possum Kingdom. Thus Table IF1

includes the following:

Diversions in Month

Column Units Monthly Column Label Description
Average monthly diversion rate for lakeside diversions and
M48 cfs Average PK SysOps Diversion Rates | downstream water supply releases made from Possum Kingdom
under the System Operation Permit.
M49 none Flow > Base & Pulse Criteria + PK TRUE if the flow is greater than the base and pulse criteria, plus

the PK diversions, at any time during the current month.

The following describes the daily columns at the measurement points with one pulse level:

Column Units Daily Column Label Description
M1 none Month Month sequence number.
M2 none Date Current date.
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Column

Units

Daily Column Label

Description

M3

none

Season

Name of season (Winter, Spring, or Summer). Winter months
for the season beginning the previous year are labeled "Winter
(previous)". Uses the month in column [M1] to find the
corresponding row in column [S3] of Table DATA2_IF DATA.

M4

none

Season Code 2

Winter = 1, Spring = 2, Summer = 3. Uses the month in column
[M1] to find the corresponding row in column [S5] of Table
DATA2_IF DATA.

M5

none

Climatic Condition Code — (Upper
or Lower) Basin

Dry =1, Average = 2, Wet = 3. Imported from column [C3] or
[C7] of daily Table COND1, depending on whether the gage is in
the Upper or Lower Basin, respectively.

M6

none

Climatic Condition — (Upper or
Lower) Basin

Dry, Average or Wet. Imported from column [C4] or [C8] of
daily Table COND1, depending on whether the gage is in the
Upper or Lower Basin, respectively. Measurement points in the
Middle Basin all have two pulses and are addressed below.

M7

cfs

[Gage Name]

Daily average gage flows for the current year. Read from Table
DATAL1 in the Reference spreadsheet.

M8

cfs

Subsistence Flow Criteria

Subsistence Flow Criteria. Imported from row 7 of [12], [I3] or
[14] of the associated CRI table.

M9

cfs

Base Flow Criteria

Base flow criteria for the current season and climatic condition.
Imported from columns [12], [13] or [I4] of the associated CRI
table.

M10

cfs

Base Criteria Series

Series of flows that define the minimum base flow
environmental flow criteria, which vary by season, climatic
condition and in some cases measured flow. If in Dry conditions
and flows are below the Subsistence criteria, then the
Subsistence criteria apply. If in Dry conditions and flows are
between Subsistence and the Dry Base criteria, then the criteria
are the Subsistence criteria plus 50% of the difference between
the current measured streamflow and the Subsistence criteria.
If in Dry conditions and flows are above the Dry criteria, then
the Dry criteria apply. If in Average or Wet conditions, then the
appropriate Average or Wet criteria apply.

M11

none

Meets Base Criteria?

TRUE if the flow in daily column [M7] is greater than the Base
Criteria Series in column [M10]. FALSE otherwise.

M12

cfs

Pulse Flow Trigger Criteria

Current pulse flow trigger level for the current season and
climatic condition. Imported from columns [K2], [K3] or [K4] of
the associated CRI table. If there are no pulse flow criteria for
the season, set to #N/A.

M13

days

Pulse Flow Duration Criteria

Current pulse flow duration criteria for the current season and
climatic condition. Imported from columns [D2], [D3] or [D4] of
the associated CRI table. If there are no pulse flow duration
criteria for the season, set to #N/A.

M14

ac-ft

Pulse Flow Volume Criteria

Current pulse flow volume criteria for the current season and
climatic condition. Imported from columns [P2], [P3] or [P4] of
the associated CRI table. If there are no pulse volume criteria
for the season, set to #N/A.

M15

none

Number of Pulses Criteria

The number of pulses for the current season and climatic
condition. Imported from columns [C2], [C3] or [C4] of the
associated CRI table. If there are no pulse criteria for the
season, set to #N/A.
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Column

Units

Daily Column Label

Description

M16

none

Flow > Pulse Trigger?

TRUE if flows in column [M7] are above the Pulse Flow Trigger
criteria in column [M12]. FALSE otherwise. If there are no pulse
criteria for the season (column [M12] is #N/A), set to FALSE.

M17

none

Initiate Pulse?

TRUE if today the flow is above the pulse flow trigger level
(today’s value for column [M16] is TRUE) and yesterday the flow
was below the pulse flow trigger level (yesterday’s value for
column [M16] is FALSE). Otherwise FALSE.

M18

none

Stop Pulse?

TRUE if a pulse has qualified (met either volume or duration
criteria) on the previous day. Checks if the cumulative days in
pulse (column [M24]) are greater than or equal to the duration
criteria (column [M13]) or the cumulative volume (column
[M27]) is greater than or equal to the volume criteria (column
[M14]). If there are no pulse criteria for the current season
(column [M12] is #N/A) then set to FALSE. Otherwise FALSE.

M19

none

Is Pulse?

TRUE for every day that the calculations define as a qualifying
pulse. TRUE if today is the first day above the pulse flow trigger
level (column [M17] is TRUE), or yesterday this column was
TRUE and the pulse flow criteria have not been met previously
(column [M18] is FALSE). Otherwise FALSE.

M20

none

Is Pulse Day

TRUE if the calculations have identified today as a pulse day
(column [M19] is TRUE) or the manual override in the next
column has been set to a pulse (column [M21] is equal to “P”)
Set to FALSE if the manual override in the next column is set to
base (column [M21] is equal to “B”), or if there are no pulse
criteria for the season (column [M12] is #N/A). Otherwise
FALSE.

M21

none

B or P Override

Manual override of Base or Pulse calculation. Enteringa "B"
forces the day to be a base flow day. Entering a "P" forces
today to be a pulse flow day. If initiating a new pulse, the
Manual Counter Adjustment in column [M22] may need to be
set to 1 to increment the Pulse Counter in column [M23].

M22

none

Manual Counter Adjustment

A numerical entry in this column is added to the Pulse Counter
in column [M23]. Used with B or P override in column [M21], or
when a new distinct pulse is initiated the day after a preceding
pulse qualifies.

M23

days

Pulse Counter

Assigns a number to each pulse, beginning with 1 for the first
pulse of the year. TRUE if today is the first day of a pulse ([M19]
is TRUE today and FALSE yesterday). Can be manually
incremented or decremented in column [M22].

M24

days

Cumulative Days in Pulse

Increments by 1 for each day in a pulse. Setto 1 if [M22]is
greater than zero. Set to zero during base flow days.

M25

days

Pulse Duration

Finds the maximum number of days in the current pulse event.
Uses an Excel array formula that multiplies logical values (which
are actually 0 or 1) that are TRUE for the current event by the
Cumulative Days in the pulse in column [M24] and then finds
the maximum.

M26

dsf

Cumulative Volume

Cumulative volume to date in current pulse event in dsf. Adds
the flow in column [M7] to yesterday’s volume during a pulse
event.

M27

acft

Cumulative Volume

Same as column [M26] but converted to acre-feet.
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Column

Units

Daily Column Label

Description

M28

acft

Event Volume

Finds the maximum volume in the pulse event. Uses an Excel
array formula that multiplies logical values (which are actually 0
or 1) that are TRUE for the current event by the Cumulative
Volume in the pulse (column [M27]) and then finds the
maximum.

M29

none

End of Pulse?

Last day of a qualifying pulse event. TRUE if cumulative number
of days (column [M24]) is equal to the duration of the event
(column [M25]). Takes into account both calculated and manual
override to define the last day of a qualifying pulse event.

M30

cfs

Gage Name

Repeat of historical flows from column [M7].

M31

none

Base Flow or Pulse

If today is a pulse day (column [M20] is TRUE), set to "P". If
today is a base flow or subsistence day, set to "B" (column
[M20] is FALSE).

M32

none

Qualifying Volume

Set to "Q" if the volume to date in a pulse is greater than or
equal to the volume criteria (column [M20] is TRUE and column
[M27] is greater than or equal to column [M14]). Otherwise set
to "P" if today is a pulse day (only column [M20] is TRUE) or "B"
if today is a base flow day (column [M20] is FALSE).

M33

none

Meets Duration?

Set to "Q" if the number of days to date in a pulse is greater
than or equal to the duration criteria (column [M20] is TRUE and
column [M24] is greater than or equal to column [M13]).
Otherwise set to "P" if today is a pulse day (only column [M20]
is TRUE) or "B" if today is a base flow day (column [M20] is
FALSE).

M34

none

Qualifying Pulse?

TRUE if either the duration or volume criteria have been met for
a pulse event (columns [M32] or [M33] is equal to "Q").

M35

none

Number of Pulses Current Season

Increments by 1 for each qualifying pulse in each season. On
the first day of a season (column [M4] today is not equal to
yesterday), sets the initial condition to column [M22]. If there is
no entry in [M22] this column will be zero. Otherwise, the initial
condition is the number of pulses so far in the season from the
previous day. Incremented by 1 if today is the first day of a
qualifying pulse (column [M34] is TRUE today and FALSE
yesterday). Otherwise value is not incremented.

M36

none

Number of Pulses Criteria

Number of required pulses. Identical to column [M15], except
that if there are no pulse criteria for the season it is set to 0.

M37

none

Base Criteria Met?

TRUE if base or subsistence flow criteria met. Repeat of column
[M11].

M38

none

Pulse Target Met?

TRUE if number of pulses per season has been met (column
[M35] is greater than or equal to [M36]. Also TRUE if there are
no pulse criteria for the season. Otherwise FALSE.

M39

none

IF Criteria Met?

TRUE if base flow criteria are met for the day and there has
been the required number of pulse flows in the season (both
[M37] and [M38] are TRUE). Otherwise FALSE.
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Column

Units

Daily Column Label

Description

M40

cfs

Base and Pulse Criteria Series

Defines an average daily flow series based on the currently
applicable base and pulse criteria. Uses a user-defined function
setcriteria to select the applicable flow level. This sets the value
based on the following:

e Iftoday is a base flow day (column [M20] is FALSE), then
the value is set to the current base flow criteria in column
[M10].

e Iftodayis a pulse day (column [M20] is TRUE) and the
pulse flow frequency has not been met for the season
(column [M38] is FALSE), then the value is set to the
current pulse flow trigger level (column [M12]).

e Iftodayis a pulse day (column [M20] is TRUE), and either
today is the first day that the seasonal pulse frequency has
been met, or today is the beginning of a new season, then
the value is set to the current pulse flow trigger level
(column [M12]).

e Iftodayis a pulse day (column [M20] is TRUE) and either
the seasonal pulse frequency has not been met or today is
the first day of a new season, then the value is set to the
current pulse flow trigger level (column [M12].

e Iftodayis a pulse day (column [M20] is TRUE) and either
the seasonal criteria have been met on the previous day or
today is the first day of a new season (this can occur when
there are no seasonal pulse criteria), the value is set to the
base flow criteria.

e  Other combinations are unsupported and return an error
message.

M41

cfs

Base Only Criteria Series

Repeat of column [M10].

M42

cfs

20% of Pulse Trigger Criteria

20% of the pulse flow trigger level, based on current season and
climatic conditions.

M43

cfs

Upstream Reach Diversion Rates

Total daily diversion rates for BRA contract diversions in the
reach upstream of the current measurement point. Set to zero
in Table IF1 since there is no WMP reach above Possum
Kingdom.

M44

cfs

Downstream Reach Diversion
Rates

Total daily diversion rates for BRA contract diversions in the
reach downstream of the current measurement point.
Applicable only if the current measurement point is applied to
downstream diversions as defined in the WMP. If not applicable
set to zero.

M45

cfs

Flow > Criteria Series

TRUE if the flow (column [M30]) is greater than the applicable
instream flow criteria series. The applicable instream flow
series depends on the diversion rate. If the diversion rate is
greater than 20% of the pulse criteria (column [M42]) then the
base only criteria in column [M41] apply. Otherwise, the base
and pulse criteria in column [M40] apply. Used for run-of-the-
river diversions in the applicable reach above the measurement
point.
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Column

Units

Daily Column Label

Description

M46

cfs

Flow > Criteria Series +
Downstream Reach Diversions

TRUE if the flow (column [M30]) is greater than the applicable
instream flow criteria series, plus the applicable downstream
downstream diversions in column [M44]. The applicable
instream flow series depends on the diversion rate. If the
diversion rate is greater than 20% of the pulse criteria (column
[M42]) then the base only criteria in column [M41] apply.
Otherwise, the base and pulse criteria in column [M40] apply.
Used for run-of-the-river diversions in the applicable reach
below the measurement point (if any).

M47

cfs

Flow > Base & Pulse Criteria Series

TRUE if the flow (column [M30]) is greater than the base and
pulse criteria series in column [M40]. Used for reservoir
diversion and storage under the System Operation Permit.

M48

none

Comments

Place to record comments about base or pulse overrides, or any
other observations about this year’s calculations.

The South Bend gage applies to diversions in Possum Kingdom. Thus Table IF1

includes the following:

Column Units Daily Column Label Description
Daily lakeside System Operation Permit diversions from Possum
M48 cfs PK SysOps Diversions Kingdom. Imported from columns [I3] and [I5} of Table RES1 in
the reservoir file.
Flow > Base & Pulse Criteria + PK TRUE if toda.ys f.|0\'N in column [M30] is greater than t.he b.ase
M49 none . . and pulse criteria in column [M40] plus the PK diversions in
Diversions
column [M48].

In the event that a small or large pulse ends on the last day of a season and a new pulse

begins on the first day of the new season the logic counting pulses in that season may

not account for this pulse. BRA staff would add a manual override with the counter set to

“1”.

The Palo Pinto and Glen Rose gages have small and large pulses. The monthly table for

these two gages includes the following columns:

Column Units Monthly Column Label Description
M1 none Month Month sequence number.
M2 none Days/Month Number of days during the current month.
Name of season (Winter, Spring, or Summer). Winter months
M3 none Season for the season beginning the previous year are labeled "Winter
(previous)". Uses the month in column [M1] to find the
corresponding row in column [S3] of Table DATA2_IF DATA.
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Column

Units

Monthly Column Label

Description

M4

none

Season Code 2

Winter = 1, Spring = 2, Summer = 3. Uses the month in column
[M1] to find the corresponding row in column [S5] of Table
DATA2_IF DATA.

M5

none

Climatic Condition Code - Middle
Basin

Dry =1, Average = 2, Wet = 3. Imported from column [C5] of
daily Table COND1. Both Palo Pinto and Glen Rose are in the
Middle Basin.

M6

none

Climatic Condition - Middle Basin

Dry, Average or Wet. Imported from column [C6] of daily Table
COND1.

M7

cfs

Average Flow

Monthly average of the historical flow from the daily portion of
column [M7]. Averages the flows where column [M1] of the
daily data matches the current month.

M8

cfs

Subsistence Flow Criteria

Subsistence Flow Criteria. Imported from row 7 of [12], [I3] or
[14] of the associated CRI table.

M9

cfs

Base Flow Criteria

Base flow criteria for the current season and climatic condition.
Imported from columns [12], [I13] or [I4] of the associated CRI
table.

M10

cfs

Base Criteria Series (Average)

Monthly average of the daily Base Criteria Series in daily column
[M8] of this table. Averages the flows where column [M1] of
the daily data matches the current month.

M11

none

Number of Days Meeting Base
Series Criteria

Number of days in each month where base flow criteria met.
Counts the number of days with a value of TRUE that also has
the same month number found in column [M1].

M12

cfs

Small Pulse Flow Trigger Criteria

Current small pulse flow trigger level for the current season and
climatic condition. Imported from columns [K2], [K3] or [K4] of
the associated CRI table. If there are no pulse flow criteria for
the season, set to #N/A.

M13

days

Small Pulse Flow Duration Criteria

Current small pulse flow duration criteria for the current season
and climatic condition. Imported from columns [D2], [D3] or
[D4] of the associated CRI table. If there are no pulse flow
duration criteria for the season, set to #N/A.

M14

ac-ft

Small Pulse Flow Volume Criteria

Current small pulse flow volume criteria for the current season
and climatic condition. Imported from columns [P2], [P3] or
[P4] of the associated CRI table. If there are no pulse volume
criteria for the season, set to #N/A.

M15

none

Number of Small Pulses Criteria

The number of small pulses for the current season and climatic
condition. Imported from columns [C2], [C3] or [C4] of the
associated CRI table. If there are no pulse criteria for the
season, set to #N/A.

M16

none

Number of Days Flow > Pulse
Trigger

Number of days that flows are above the small pulse flow
trigger criteria in column [M12]. Counts the number of days
with a value of TRUE that also has the same month number
found in column [M1].

M17

none

Number of Initiate Pulse Days

Number of times in the current month that a new small pulse
was initiated. Counts the number of days with a value of TRUE
that also has the same month number found in column [M1].

M18

none

Number of Stop Pulse Days

Number of times in the current month that a small pulse event
met either the volume or duration criteria. Counts the number
of days with a value of TRUE that also has the same month
number found in column [M1].
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Column Units Monthly Column Label Description
Counts the number of days that with a qualifying small pulse
M19 none Number of Calculated Small Pulse event in the current month. Does not consider manual
Days overrides. Counts the number of days with a value of TRUE that
also has the same month number found in column [M1].
Counts the total number of pulse days in the current month
after applying manual overrides from column [M21]. Counts
M20 Total Numb f Small Pulse D .
none otal Number ot small Fulse Days the number of days with a value of TRUE that also has the same
month number found in column [M1].
. Count of the number of times small pulse classification has been
M21 C tofBorP O d
none ountot B orFLverride modified each month in daily column [M21].
Count of the number of times a manual adjustment to small
Count of Manual Counter . . .
M22 none . pulses has occurred during the current month in the daily
Adjustment
column [M22].
Shows how many small pulses have occurred so far this year.
M23 days End of Month Small Pulse Counter . ;
v ! ! Based on the end-of-month value in daily column [M23]
. . Count of the number of days that are identified as a pulse
M24 d C lative D Small Pul . . !
ays umulative Days In small Fulse based on the daily values in column [M24].
Sum of the maximum number of days in a small pulse event in
. the current month. Based on the end-of-event duration in daily
M25 days Small Pulse Duration . . .
4 ! uratt column [M25] and having the end-of-pulse flag in daily column
[M29] set to TRUE.
Total pulse volume in the current month in day-second-feet
M26 dsf Cumulative Small Pulse Volume (dsf). Based on the end-of-pulse cumulative volume as defined
in daily columns [M26] and [M29].
M27 acft Cumulative Small Pulse Volume Same as column [M26] but converted to acre-feet.
Total small pulse volume in the current month based on the
M28 acft Small Pulse Event Volume daily event volume in daily column [M28] and the end-of-event
flag in daily column [M29].
M29 none End of Small Pulse? Number of times the end-of-pulse flag has been set in the
current month.
M30 cfs Average Flow Average monthly gage flow. Repeat of column [M7].
M31 none Count of Pulse Days Count of the number of days the P flag is set in each month.
f th f ti | h | iteri
M32 none Count of Qualifying Volume Fount of the number of times a pulse meets the volume criteria
in the current month.
M33 none Count of Meets Duration Cc?un'F of the number of times a pulse meets the duration
criteria in the current month.
f th f lifyi | ith
M34 none Count of Qualifying Pulses Count. of the number9 q.ua ifying pulse events (meets either
duration or volume criteria)
Number of Small Pulses C t
M35 none umber ot smafl Fulses Lurren Number of seasonal small pulses as of the current month.
Season
This month’s large pulse flow trigger level for the current season
. L d climati dition. | ted f | Ke6], [K7
M36 cfs Large Pulse Flow Trigger Criteria and climatic condition. Imported from columns [K6], [K7] or

[K8] of the associated CRI table. If there are no pulse criteria for
the season, set to #N/A.
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Column

Units

Monthly Column Label

Description

M37

days

Large Pulse Flow Duration Criteria

This month’s large pulse flow duration criteria for the current
season and climatic condition. Imported from columns [D6],
[D7] or [D8] of the associated CRI table. If there are no pulse
criteria for the season, set to #N/A.

M38

ac-ft

Large Pulse Flow Volume Criteria

This month’s large pulse flow volume criteria for the current
season and climatic condition. Imported from columns [P6],
[P7] or [P8] of the associated CRI table. If there are no pulse
criteria for the season, set to #N/A.

M39

none

Number of Large Pulses Criteria

The number of large pulses for the current season and climatic
condition. Imported from columns [C6], [C7] or [C8] of the
associated CRI table. If there are no pulse criteria for the
season, set to #N/A.

M40

none

Number of Days Flow > Pulse
Trigger

Number of days that flows are above the large pulse flow trigger
criteria in column [M36]. Counts the number of days with a
value of TRUE that also has the same month number found in
column [M1].

M41

none

Number of Initiate Pulse Days

Number of times in the current month that a new large pulse
was initiated. Counts the number of days with a value of TRUE
that also has the same month number found in column [M1].

M42

none

Number of Stop Pulse Days

Number of times in the current month that a pulse event met
either the volume or duration criteria. Counts the number of
days with a value of TRUE that also has the same month number
found in column [M1]

M43

none

Number of Calculated Large Pulse
Days

Counts the number of days with a qualifying large pulse event in
the current month. Does not consider manual overrides.
Counts the number of days with a value of TRUE that also has
the same month number found in column [M1].

M44

none

Total Number of Large Pulse Days

Counts the total number of large pulse days in the current
month after applying manual overrides from column [M45].
Counts the number of days with a value of TRUE that also has
the same month number found in column [M1].

M45

none

Count of B or P Override

Count of the number of times classification has been modified
each month in daily column [M45].

M46

none

Count of Manual Counter
Adjustment

Count of the number of times a manual adjustment has
occurred during the current month in the daily column [M22].

M47

days

Previous Small Pulse Days

Monthly sum of the number of small pulse days that has
occurred immediately before initiation of the current large
pulse.

M48

dsf

Previous Small Pulse Volume

Monthly sum of the small pulse volume that has occurred
immediately before initiation of the current large pulse.

M49

none

Count of Use Small Pulse Buildup

Counts the number of times in a month that the values in
columns [M47] and [M48] have been added to a large pulse.

M50

days

End of Month Large Pulse Counter

Shows how many large pulses have occurred so far in the
current year. Based on the end-of-month value in daily column
[M50].

M51

days

Cumulative Days in Large Pulse

Count of the number of days that are identified as a pulse,
based on the daily values in column [M51].
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Column Units Monthly Column Label Description
Sum of the maximum number of days in a large pulse event in
. the current month. Based on the end-of-event duration in daily
M52 d L Pulse Durat . . .
ays arge Fulse buration column [M52] and having the end-of-pulse flag in daily column
[M56] set to TRUE.
Total large pulse volume in the current month in day-second-
M53 dsf Cumulative Large Pulse Volume feet (dsf). Based on the end-of-pulse cumulative volume as
defined in daily columns [M53] and [M56].
M54 acft Cumulative Large Pulse Volume Same as column [M53] but converted to acre-feet.
Total large pulse volume in the current month based on the
M55 acft Large Pulse Event Volume daily event volume in daily column [M55] and the end-of-event
flag in daily column [M56].
M56 none End of Large Pulse? Number of times the end-of-pulse flag has been set in the
current month.
M57 cfs Average Flow Average monthly gage flow. Repeat of column [M7].
M58 none Count of Pulse Days Count of the number of days the P flag is set in each month for a
large pulse.
f th f ti | | h |
M59 none Count of Qualifying Volume Cc?unF o. the number of times a large pulse meets the volume
criteria in the current month.
M60 none Count of Meets Duration Cc?un'F of the number of times a large pulse meets the duration
criteria in the current month
f th f lifying | |
M61 none Count of Qualifying Pulses Cpunt of t g number of qua | ylr'1g arge pulse events (meets
either duration or volume criteria)
Numb f L Pul C t
M62 none umber of Large Fulses Lurren Number of seasonal large pulses as of the current month.
Season
Number of Small Pulses Current
M63 none 8 uises tu Repeat of column [M35]
Season
M64 none Count of Pulse Days Count.of the number of days that were either a large or small
pulse in the current month.
Number of required small pulses. Identical to column [M15],
M65 none Number of Small Pulses Criteria except that if there are no pulse criteria for the season it is set
to 0.
Number of required large pulses. Identical to column [M39],
M66 none Number of Large Pulses Criteria except that if there are no pulse criteria for the season it is set
to 0.
N f h fl iteri iesi inth
M67 none Number of Days Base Criteria Met umber of days the base flow criteria series is exceeded in the
current month.
M68 none Number of Days Small Pulse Number of days that the number of small pulse flow events has
Target Met been met/exceeded in the current month.
M69 none Number of Days Large Pulse Number of days that the number of large pulse flow events has
Target Met been met/exceeded in the current month.
Number of days both the base flow and number of large and
M70 none Number of Days IF Criteria Met small pulse flow events have both been met in the current
month.
Average Based and Pulse Criteria Monthly average of the daily base and pulse flow criteria series
M71 cfs . . .
Series in daily column [M71].
Monthl f the base fl iteri ly, based on th
M72 cfs Average Base Only Criteria Series onthly average ot the base low criteria only, based on the

daily flows in column [M72].
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Column Units Monthly Column Label Description
Monthly average of 20% of the daily pulse flow trigger level,
M73 cfs 20% of Pulse Trigger Criteria based on current season, climatic conditions, and achievement
of large pulse frequency.
M74 ofs Average Upstream Reach Average monthly diversion rate for BRA contract diversions in
Diversion Rate the reach upstream of the current measurement point.
Average monthly diversion rate for BRA contract diversions in
M75 ofs Average Downstream Reach the reach downstream of the current measurement point.
Diversion Rates Applicable only if the current measurement point is applied to
downstream diversions.
TRUE if the flow is greater than the instream flow criteria series
M76 cfs Flow > Criteria Series in Month : . V\.” & I weniten !
at any time during the current month.
Flow > Criteria Series + TRUE if the flow is greater than the instream flow criteria series,
M77 cfs Downstream Reach Diversions in plus the applicable downstream downstream diversions, during
Month the current month.
M78 ofs Flow > Base & Pulse Criteria Series | TRUE if the flow is greater than the base and pulse criteria series
in Month at any time during the month.
M79 None Comments Field to record rationale for overrides or other explanatory text.

The Glen Rose Gage measurement point includes two additional columns to account for

downstream diversions at Lake Whitney:

Column Units Monthly Column Label Description
M79 ofs Average Lake Whitney SysOp Average monthly diversion rate for System Operation Permit
Diversion Rates lakeside diversions made from Lake Whitney.
Flow > Base & Pulse Criteria + TRUE if the f!ow is g'reatc'er than the b?se and.pulse criteria, plus
M80 none . . . the Lake Whitney diversions, at any time during the current
Reservoir Diversions in Month month

The daily columns for Palo Pinto and Glen Rose are:

Column Units Daily Column Label Description
M1 none Month Month sequence number.
M2 none Date Current date.
Name of season (Winter, Spring, or Summer). Winter months
for the season beginning the previous year are labeled "Winter
M
3 none Season (previous)". Uses the month in column [M1] to find the
corresponding row in column [S3] of Table DATA2_IF DATA.
Winter = 1, Spring = 2, Summer = 3. Uses the month in column
M4 none Season Code 2 [M1] to find the corresponding row in column [S5] of Table
DATA2_IF DATA.
. . . . Dry =1, Average = 2, Wet = 3. Imported from column [C5] of
M5 none CIm)ath Condition Code ~Middle daily Table COND1. The Palo Pinto and Glen Rose measurement
Basin . . . .
points are both in the Middle Basin.
D . i
M6 none Climatic Condition - Middle Basin C(r)y|<lg\{erage or Wet. Imported from column [C6] of daily Table
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Column

Units

Daily Column Label

Description

M7

cfs

[Gage name]

Daily average gage flows for the current year. Read from Table
DATAL1 in the Reference spreadsheet.

M8

cfs

Subsistence Flow Criteria

Subsistence Flow Criteria. Imported from row 7 of [12], [I3] or
[14] of the associated CRI table.

M9

cfs

Base Flow Criteria

Base flow criteria for the current season and climatic condition.
Imported from columns [I2], [13] or [I4] of the associated CRI
table.

M10

cfs

Base Criteria Series

Series of flows that define the minimum base flow
environmental flow criteria, which vary by season, climatic
condition and in some cases measured flow. If in Dry conditions
and flows are below the Subsistence criteria, then the
Subsistence criteria apply. If in Dry conditions and flows are
between Subsistence and the Dry Base criteria, then the criteria
are the Subsistence criteria plus 50% of the difference between
the current measured streamflow and the Subsistence criteria.
If in Dry conditions and flows are above the Dry criteria, then
the Dry criteria apply. If in Average or Wet conditions, then the
appropriate Average or Wet criteria apply.

M11

none

Meets Base Criteria?

TRUE if the flow in daily column [M7] is greater than the Base
Criteria Series in column [M10]. FALSE otherwise.

M12

cfs

Small Pulse Flow Trigger Criteria

Current small pulse flow trigger level for the current season and
climatic condition. Imported from columns [K2], [K3] or [K4] of
the associated CRI table. If there are no pulse criteria for the
season, set to #N/A.

M13

days

Small Pulse Flow Duration Criteria

Current small pulse flow duration criteria for the current season
and climatic condition. Imported from columns [D2], [D3] or
[D4] of the associated CRI table. If there are no pulse flow
duration criteria for the season, set to #N/A.

M14

ac-ft

Small Pulse Flow Volume Criteria

Current small pulse flow volume criteria for the current season
and climatic condition. Imported from columns [P2], [P3] or
[P4] of the associated CRI table. If there are no pulse volume
criteria for the season, set to #N/A.

M15

none

Number of Small Pulses Criteria

The number of small pulses for the current season and climatic
condition. Imported from columns [C2], [C3] or [C4] of the
associated CRI table. If there are no pulse criteria for the
season, set to #N/A.

M16

none

Flow > Small Pulse Trigger?

TRUE if flows in column [M7] are above the Small Pulse Flow
Trigger criteria in column [M12]. FALSE otherwise. If there are
no pulse criteria for the season (column [M12] is #N/A), set to
FALSE.

M17

none

Initiate Small Pulse?

TRUE if today the flow is above the small pulse flow trigger level
(today’s value for column [M16] is TRUE) and yesterday the flow
was below the small pulse flow trigger level (yesterday’s value
for column [M16] is FALSE). Otherwise FALSE.
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Column

Units

Daily Column Label

Description

M18

none

Stop Small Pulse?

TRUE if a small pulse has qualified (met either volume or
duration criteria) on the previous day. Checks if the cumulative
days in pulse (column [M24]) are greater than or equal to the
duration criteria (column [M13]) or the cumulative volume
(column [M27]) is greater than or equal to the volume criteria
(column [M14]). If there are no small pulse criteria for the
current season (column [M12] is #N/A) then set to FALSE.
Otherwise FALSE.

M19

none

Is Small Pulse?

TRUE for every day that the calculations define as a qualifying
small pulse. TRUE if today is the first day above the small pulse
flow trigger level (column [M17} is TRUE), or yesterday’s this
column was TRUE and the small pulse flow criteria have not
been met previously (column [M18] is FALSE). Otherwise FALSE.

M20

none

Is Small Pulse Day?

TRUE if the calculations have identified today as a small pulse
day (column [M19] is TRUE) or the manual override in the next
column has been set to a pulse (column [M21] is equal to “P”)
Set to FALSE if the manual override in the next column is set to
base (column [M21] is equal to “B”), or if there are no small
pulse criteria for the season (column [M12] is #N/A). Otherwise
FALSE.

M21

none

B or P Override

Manual override of Base or Pulse calculation. Enteringa "B"
forces the day to be a base flow day. Entering a "P" forces
today to be a small pulse flow day. If initiating a new small
pulse, the Manual Counter Adjustment in column [M22] may
need to be set to 1 to increment the Small Pulse Counter in
column [M23].

M22

none

Manual Counter Adjustment

A numerical entry in this column is added to the Small Pulse
Counter in column [M23]. Used with B or P override in column
[M21], when a new distinct pulse is initiated the day after a
preceding pulse qualifies, or when there are conflicts between
small and large pulse calculations.

M23

days

Small Pulse Counter

Assigns a number to each small pulse, beginning with 1 for the
first pulse of the year. TRUE if today is the first day of a small
pulse ([M19] is TRUE today and FALSE yesterday). Can be
manually incremented or decremented in column [M22].

M24

days

Cumulative Days in Small Pulse

Increments by 1 for each day in a small pulse. Set to 1 if [M22]
is greater than zero. Set to zero during base flow days.

M25

days

Small Pulse Duration

Finds the maximum number of days in the current small pulse
event. Uses an Excel array formula that multiplies logical values
(which are actually 0 or 1) that are TRUE for the current event
by the Cumulative Days in the pulse in column [M24] and then
finds the maximum.

M26

dsf

Cumulative Small Pulse Volume

Cumulative volume to date in current small pulse event in dsf.
Adds the flow in column [M7] to yesterday’s volume during a
pulse event.

Mm27

acft

Cumulative Small Pulse Volume

Same as column [M26] but converted to acre-feet.

M28

acft

Small Pulse Event Volume

Finds the maximum volume in the small pulse event. Uses an
Excel array formula that multiplies logical values (which are
actually 0 or 1) that are TRUE for the current event by the
Cumulative Volume in the pulse (column [M27]) and then finds
the maximum.
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Column

Units

Daily Column Label

Description

M29

none

End of Small Pulse?

Last day of a qualifying small pulse event. TRUE if cumulative
number of days (column [M24]) is equal to the duration of the
event (column [M25]). Takes into account both calculated and
manual override to define the last day of a qualifying pulse
event.

M30

cfs

[Gage name]

Repeat of historical flows from column [M7].

M31

none

Base Flow or Pulse

If today is a small pulse day (column [M20] is TRUE), set to "P".
If today is a base flow or subsistence day, set to "B" (column
[M20] is FALSE).

M32

none

Qualifying Volume

Set to "Q" if the volume to date in a small pulse is greater than
or equal to the small pulse volume criteria (column [M20] is
TRUE and column [M27] is greater than or equal to column
[M14]). Otherwise set to "P" if today is a pulse day (only
column [M20] is TRUE) or "B" if today is a base flow day (column
[M20] is FALSE).

M33

none

Meets Duration?

Set to "Q" if the number of days to date in a small pulse is
greater than or equal to the small pulse duration criteria
(column [M20] is TRUE and column [M24] is greater than or
equal to column [M13]). Otherwise set to "P" if today is a small
pulse day (only column [M20] is TRUE) or "B" if today is a base
flow day (column [M20] is FALSE).

M34

none

Qualifying Pulse?

TRUE if either the duration or volume criteria have been met for
a small pulse event (columns [M32] or [M33] is equal to "Q").

M35

none

Number of Small Pulses Current
Season

Increments by 1 for each qualifying small pulse in each season.
On the first day of a season (column [M4] today is not equal to
yesterday), sets the initial condition to zero. Otherwise, the
initial condition is the number of small pulses so far in the
season from the previous day. Incremented by 1 if today is the
first day of a qualifying pulse (column [M34] is TRUE today and
FALSE yesterday). Otherwise value is not incremented.

M36

cfs

Large Pulse Flow Trigger Criteria

Current large pulse flow trigger level for the current season and
climatic condition. Imported from columns [K6], [K7] or [K8] of
the associated CRI table. If there are no pulse criteria for the
season, set to #N/A.

M37

days

Large Pulse Flow Duration Criteria

Current large pulse flow duration criteria for the current season
and climatic condition. Imported from columns [D6], [D7] or
[D8] of the associated CRI table. If there are no pulse criteria for
the season, set to #N/A.

M38

ac-ft

Large Pulse Flow Volume Criteria

Current large pulse flow volume criteria for the current season
and climatic condition. Imported from columns [P6], [P7] or
[P8] of the associated CRI table. If there are no pulse criteria for
the season, set to #N/A.

M39

none

Number of Large Pulses Criteria

The number of large pulses for the current season and climatic
condition. Imported from columns [C6], [C7] or [C8] of the
associated CRI table. If there are no pulse criteria for the
season, set to #N/A.

M40

none

Flow > Large Pulse Trigger?

TRUE if flows in column [M7] are above the Large Pulse Flow
Trigger criteria in column [M36]. FALSE otherwise. If there are
no pulse criteria for the season (column [M36] is #N/A), set to
FALSE.
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Column

Units

Daily Column Label

Description

M41

none

Initiate Large Pulse?

TRUE if today the flow is above the large pulse flow trigger level
(today’s value for column [M40] is TRUE) and yesterday the flow
was below the large pulse flow trigger level (yesterday’s value
for column [M40] is FALSE). Otherwise FALSE.

M42

none

Stop Large Pulse?

TRUE if a large pulse has qualified (met either volume or
duration criteria) on the previous day. Checks if the cumulative
days in pulse (column [M51]) are greater than or equal to the
duration criteria (column [M37]) or the cumulative volume
(column [M54]) is greater than or equal to the volume criteria
(column [M38]). If there are no large pulse criteria for the
current season (column [M36] is #N/A) then set to FALSE.
Otherwise FALSE.

M43

none

Is Large Pulse?

TRUE for every day that the calculations define as a qualifying
large pulse. TRUE if today is the first day above the large pulse
flow trigger level (column [M40] is TRUE), or yesterday this
column was TRUE and the large pulse flow criteria have not
been met previously (column [M42] is FALSE). Otherwise FALSE.

M44

none

Is Large Pulse Day

TRUE if the calculations have identified today as a large pulse
day (column [M43] is TRUE) or the manual override in the next
column has been set to a pulse (column [M45] is equal to “P”)
Set to FALSE if the manual override in the next column is set to
base (column [M45] is equal to “B”), or if there are no large
pulse criteria for the season (column [M36] is #N/A). Otherwise
FALSE.

M45

none

B or P Override

Manual override of Base or Pulse calculation. Enteringa "B"
forces the day to be a base flow day. Entering a "P" forces
today to be a large pulse flow day. If initiating a new large
pulse, the Manual Counter Adjustment in column [M46] may
need to be set to 1 to increment the Large Pulse Counter in
column [M50].

M46

none

Manual Counter Adjustment

A numerical entry in this column is added to the Large Pulse
Counter in column [M50]. Used with B or P override in column
[M45], when a new distinct pulse is initiated the day after a
preceding pulse qualifies, or when there are conflicts between
small and large pulse calculations.

M47

days

Previous Small Pulse Days

If today is the first day of a large pulse (column [M41] is TRUE),
the value is the cumulative number of small pulse days on the
previous day (column [M24]). Otherwise set to zero. Used to
account for any previous days in a small pulse that may count
toward the duration of a large pulse.

M48

dsf

Previous Small Pulse Volume

If today is the first day of a large pulse (column [M41] is TRUE),
the value is the cumulative small pulse volume on the previous
day (column [M26]). Otherwise set to zero. Used to account for
any previous volume in a small pulse that may count toward the
duration of a large pulse.

M49

none

Use Small Pulse Buildup

An entry of any kind in this column indicates that the values in
columns [M47] and [M48] will be used as part of the large pulse
calculation. The default is not to use any previous small pulse
flows as part of the large pulse calculation. Entered by BRA
staff.
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Column

Units

Daily Column Label

Description

M50

days

Large Pulse Counter

Assigns a number to each pulse, beginning with 1 for the first
large pulse of the year. TRUE if today is the first day of a pulse
(IM43] is TRUE today and FALSE yesterday). Can be manually
incremented or decremented in column [M46].

M51

days

Cumulative Days in Large Pulse

Increments by 1 for each day in a large pulse. Set to 1if M46 is

greater than zero. If column [M49] has an entry of any kind, the
number of previous small pulse days (column [M47] is added to
this value. Set to zero during base flow days.

M52

days

Large Pulse Duration

Finds the maximum number of days in the current large pulse
event (including days from a small event, if used). Uses an Excel
array formula that multiplies logical values (which are actually 0
or 1) that are TRUE for the current event by the Cumulative
Days in the pulse in column [M24] and then finds the maximum.

M53

dsf

Cumulative Large Pulse Volume

Cumulative volume to date in current large pulse event in dsf.
Adds the flow in column [M7] to yesterday’s volume during a
large pulse event. If any value is entered in column [M49], the
previous small pulse volume in column [M48] is added.

M54

acft

Cumulative Large Pulse Volume

Same as column [M53] but converted to acre-feet.

M55

acft

Large Pulse Event Volume

Finds the maximum volume in the large pulse event. Uses an
Excel array formula that multiplies logical values (which are
actually 0 or 1) that are TRUE for the current event by the
Cumulative Volume in the pulse (column [M54]) and then finds
the maximum. Includes any volume added from the preceding
small pulse.

M56

none

End of Large Pulse?

Last day of a qualifying pulse event. TRUE if cumulative number
of days (column [M51]) is equal to the duration of the event
(column [M52]). Takes into account both calculated and manual
override to define the last day of a qualifying pulse event.

M57

cfs

[Gage name]

Repeat of historical flows from column [M7].

M58

none

Base Flow or Pulse

If today is a large pulse day (column [M44] is TRUE), set to "P".
If today is a base flow or subsistence day, set to "B" (column
[MA44] is FALSE).

M59

none

Qualifying Volume

Set to "Q" if the volume to date in a large pulse is greater than
or equal to the large pulse volume criteria (column [M44] is
TRUE and column [M54] is greater than or equal to column
[M38]). Otherwise set to "P" if today is a large pulse day (only
column [M44] is TRUE) or "B" if today is a base flow day (column
[M44] is FALSE).

M60

none

Meets Duration?

Set to "Q" if the number of days to date in a large pulse is
greater than or equal to the large pulse duration criteria
(column [M44] is TRUE and column [M51] is greater than or
equal to column [M37]). Otherwise set to "P" if today is a pulse
day (only column [M44] is TRUE) or "B" if today is a base flow
day (column [M44] is FALSE).

Mé61

none

Qualifying Pulse?

TRUE if either the duration or volume criteria have been met for
a pulse event (columns [M59] or [M60] is equal to "Q").
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Column

Units

Daily Column Label

Description

M62

none

Number of Large Pulses Current
Season

Increments by 1 for each qualifying large pulse in each season.
On the first day of a season (column [M4] today is not equal to
yesterday), sets the initial condition to the value in column
[MA46]. If there is no entry in [M46] the value will be zero.
Otherwise, the initial condition is the number of pulses so far in
the season from the previous day. Incremented by 1 if today is
the first day of a qualifying pulse (column [M61] is TRUE today
and FALSE yesterday). Otherwise value is not incremented.

M63

none

Number of Small Pulses Current
Season

Repeat of column [M35]

M64

none

Is a Pulse

TRUE if today is either a small pulse day ([M20] is TRUE) or a
large pulse day ([M44] is TRUE).

M65

none

Number of Small Pulses Criteria

Number of required small pulses. Identical to column [M15],
except that if there are no pulse criteria for the season it is set
to 0.

M66

none

Number of Large Pulses Criteria

Number of required large pulses. Identical to column [M39],
except that if there are no pulse criteria for the season it is set
to 0.

M67

none

Base Criteria Met?

TRUE if base or subsistence flow criteria met. Repeat of column
[M11].

M68

none

Small Pulse Target Met?

TRUE if number of small pulses per season has been met
(column [M35] is greater than or equal to [M65]. Also TRUE if
there are no small pulse criteria for the season. Otherwise
FALSE.

M69

none

Large Pulse Target Met?

TRUE if number of large pulses per season has been met
(column [M62] is greater than or equal to [M66]. Also TRUE if
there are no large pulse criteria for the season. Otherwise
FALSE.

M70

none

IF Criteria Met?

TRUE if base flow criteria are met for the day and there has
been the required number of small and large pulse flows in the
season ([M67], [M68] and [M69] are all TRUE). Otherwise
FALSE.
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Column

Units

Daily Column Label

Description

M71

cfs

Base and Pulse Criteria Series

Defines an average daily flow series based on the currently
applicable base and pulse criteria. Uses a user-defined function
setcriteria to select the applicable flow level. If today is a large
pulse day (column [M44] is TRUE), the large pulse criteria are
used. Otherwise, small pulse criteria are used.

The function sets the value based on the following:

e Iftoday is a base flow day (column [M20] or [M44] is
FALSE), then the value is set to the current base flow
criteria in column [M10].

e Iftodayis a pulse day (column [M20] or [M44] is TRUE) and
the pulse flow frequency has not been met for the season
(column [M68] or [M69] is FALSE), then the value is set to
the current pulse flow trigger level (column [M12] or
[mM36]).

e Iftodayis a pulse day (column [M20] or [M44] is TRUE, and
either today is the first day that the seasonal pulse
frequency has been met, or today is the beginning of a new
season, then the value is set to the current pulse flow
trigger level (column [M12] or [M36]).

e Iftoday is a pulse day (column [M20] or [M44] is TRUE) and
either the seasonal pulse frequency has not been met or
today is the first day of a new season, then the value is set
to the current pulse flow trigger level (column [M12] or
column [M36]).

e Iftodayis a pulse day (column [M20] or [M44] is TRUE) and
either the seasonal criteria have been met on the previous
day or today is the first day of a new season (this can occur
when there are no seasonal pulse criteria), the value is set
to the base flow criteria.

Other combinations are unsupported and return an error

message.

M72

cfs

Base Only Criteria Series

Repeat of column [M10].

M73

cfs

20% of Pulse Trigger Criteria

20% of the pulse flow trigger level, based on current season and
climatic conditions. Uses the large pulse trigger level (column
[M36]) until the large pulse frequency has been met (column
[M69] is TRUE). Once the large pulse frequency has been met,
the small pulse trigger level is used (column [M12]).

M74

cfs

Upstream Reach Diversion Rates

Total daily diversion rates for BRA contract diversions in the
reach upstream of the current measurement point.

M75

cfs

Downstream Reach Diversion
Rates

Total daily diversion rates for BRA contract diversions in the
reach downstream of the current measurement point.
Applicable only if the current measurement point is applied to
downstream diversions.

M76

cfs

Flow > Criteria Series

TRUE if the flow (column [M57] is greater than the applicable
instream flow criteria series. The applicable instream flow
series depends on the diversion rate. If the diversion rate is
greater than 20% of the pulse criteria (column [M73]) then the
base only criteria in column [M72] apply. Otherwise, the base
and pulse criteria in column [M71] apply. Used for run-of-the-
river diversions in the applicable reach above the measurement
point.
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Column

Units

Daily Column Label

Description

M77 cfs

Flow > Criteria Series +
Downstream Reach Diversions

TRUE if the flow (column [M57]) is greater than the applicable
instream flow criteria series, plus the applicable downstream
downstream diversions in column [M75]. The applicable
instream flow series depends on the diversion rate. If the
diversion rate is greater than 20% of the pulse criteria (column
[M73]) then the base only criteria in column [M72] apply.
Otherwise, the base and pulse criteria in column [M71] apply.
Used for run-of-the-river diversions in the applicable reach
below the measurement point (if any)

M78

cfs

Flow > Base & Pulse Criteria Series

TRUE if the flow (column [M57]) is greater than the base and
pulse criteria series in column [M71]. Used for reservoir
diversion and storage under the System Operation Permit.

M79

none

Comments

Place to record comments about base or pulse overrides, or any
other observations about this year’s calculations.

The Glen Rose Gage has two additional columns to account for downstream diversions

from Lake Whitney:

Column Units Column Label Description
Daily upstream reach System Operation Permit diversions and
M79 ofs Lake Whitney SysOps Diversion lakeside System Operation Permit diversions of inflow from Lake
Rate Whitney. Column [M75] from this table plus columns [I13] and
[15] from Table RES3 in the reservoir file.
o . . TRUE if todays flow in column [M57] is greater than the base
Flow > Criteria Series + Reservoir . .
M80 cfs . . and pulse criteria in column [M71] plus the Lake Whitney
Diversions . . .
diversions in column [M79].

H.6.6 Tables CRI1 through CRI12

The CRI tables contain the instream flow criteria from the Water Management Plan.

The following is a description of the columns in the CRI tables:

Column Label Units Description

1 Hydrologic Condition none Hydrologic condition for each climatic level - subsistence, dry,
average, or wet.

2 Winter ofs Base .a.nd subsistence flow requirement for Winter by hydrologic
condition.

3 Spring ofs Base .a.nd subsistence flow requirement for Spring by hydrologic
condition.
Base and subsistence flow requirement for Summer by

14 Summer cfs . .
hydrologic condition.

p1 Hydrologic Condition none Hydrologic condition as determined by PHDI. Classified as dry,
average, or wet.

P2 Winter acft Pulsg flow volume requirement for Winter by hydrologic
condition.
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Column Label Units Description

p3 Spring acft Pulsg flow volume requirement for Spring by hydrologic
condition.

pa Summer acft Pulse. f.I0w volume requirement for Summer by hydrologic
condition.

p5 Hydrologic Condition none Hydrologic condition as determined by PHDI. Classified as dry,
average, or wet.

PG Winter acft Large. PUIS? flow Yolume requirement for Winter by hydrologic
condition, if applicable.

p7 Spring acft Large. pulsg flow yolume requirement for Spring by hydrologic
condition, if applicable.

P8 Summer acft Large. PUIS? flow Yolume requirement for Summer by hydrologic
condition, if applicable.

K1 Hydrologic Condition none Hydrologic condition as determined by PHDI. Classified as dry,
average, or wet.

K2 Winter cfs Pulse flow trigger level for Winter by hydrologic condition.

K3 Spring cfs Pulse flow trigger level for Spring by hydrologic condition.

K4 Summer cfs Pulse flow trigger level for Summer by hydrologic condition.

K5 Hydrologic Condition none Hydrologic condition as determined by PHDI. Classified as dry,
average, or wet.

K6 Winter ofs !_arge Pulse flow trigger level for Winter by hydrologic condition,
if applicable.

K7 Spring ofs Larg.e pulse flow trigger level for Spring by hydrologic condition, if
applicable.

K8 Summer ofs Large pul.se flow t.rlggt.ar Ieve.l requirement for Summer by
hydrologic condition, if applicable.
H logi iti i PHDI. Classifi

D1 Hydrologic Condition none ydrologic condition as determined by Classified as dry,
average, or wet.

D2 Winter days Pulse duration requirement for Winter by hydrologic condition.

D3 Spring days Pulse duration requirement for Spring by hydrologic condition.

D4 Summer days Pulse duration requirement for Summer by hydrologic condition.

D5 Hydrologic Condition none Hydrologic condition as determined by PHDI. Classified as dry,
average, or wet.

D6 Winter days Largg pulsg durat.lon requirement for Winter by hydrologic
condition, if applicable.

D7 Spring days Large.p.ulse'durat!on requirement for Spring by hydrologic
condition, if applicable.

D8 Summer days Largg pulsg durat.lon requirement for Summer by hydrologic
condition, if applicable.

a Hydrologic Condition none Hydrologic condition as determined by PHDI. Classified as dry,
average, or wet.

c2 Winter none Pulse count requirement for Winter by hydrologic condition.

C3 Spring none Pulse count requirement for Spring by hydrologic condition.

c4 Summer none Pulse count requirement for Summer by hydrologic condition.

s Hydrologic Condition none Hydrologic condition as determined by PHDI. Classified as dry,
average, or wet.

6 Winter none Large pulse count requirement for Winter by hydrologic

condition, if applicable.
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Column Label Units Description

Large pulse count requirement for Spring by hydrologic

¢/ Spring none condition, if applicable.

c8 Large pulse count requirement for Summer by hydrologic
Summer none L . .
condition, if applicable.

H.7 Summary File Tables

The Summary File contains several reporting and data summary components. Overall
water use for each reservoir is summarized, with locations for entry of water use by water
right and use type by BRA staff. Also included are System Operation diversion

summaries, surface water usage reporting tables and summaries of instream flows.

H.7.1 Table INTRO4 — Introduction and Table of Contents

This table contains title information for the Accounting Plan. BRA staff will enter the year
of the Accounting Plan in the Reference File. The spreadsheet will determine if the year
is a leap year. The table also includes several unit conversion factors imported from the
Reference File and a Table of Contents for the summary workbook.

H.7.2 Table SUMO — Annual Diversion Summary

This table provides a quick reference for the annual amount of water diverted under the
various BRA authorizations. The annual authorized amount is provided for reference.
The upper part of the table summarizes the BRA reservoir and associated non-priority

rights (i.e. Excess Flows and System Order diversions).

Column Label Units Description

Certificate of Adjudication number for reservoir

S1 Water Right none .
water right.
. . . Total authorized priority diversion under the water
S2 Auth dA ID ft
uthorized Annuat Biversion ac right. Imported from Table REF9.
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Priority diversions made under the water right (i.e.
diversions made directly from the reservoir or

Priority Di i ft
>3 riority Diversion ac released downstream). Imported from Tables SUM1
through SUM11.
Total diversions made under the Excess Flows
sa Excess Flows Diversion acft permit (COA 12-5166). These diversions must be

assigned to one of the reservoir water rights.
Imported from Tables SUM1 through SUM11.
Maximum authorized diversion under the System
acft Order for each water right. Imported from Table
REF9.

System Order diversions assigned to the water right.
Does not indicate the location of the diversion, but
S6 System Order Diversion acft rather the water right to which the diversion has
been assigned. Imported from Tables SUM1
through SUM11.

Total diversions made under the water right. The
sum of the total diversions cannot exceed the total
S7 Total Diversion acft amount authorized for diversion under these water
rights (661,901 acft/yr). Imported from Tables
SUM1 through SUM11.

Authorized System Order

> Diversion

The lower table shows the diversions made under the System Operation Permit (P 5851)

in each reach and the total amounts.

Column Label Units Description

Name of reach. These are the same reaches

R hN
>8 cach Name none asin Table H.1.4 above.
59 Current Limit acft The maximum annual diversion limit for the
reach. Imported from Table REF9.
Diversions made from natural flows or the
fl f others i h h assi
S10 Natural Flow and Return Flow of Others acft return flows of others in each reach assigned

to the System Operation Permit (P 5851).
Imported from Table SUM14.

Diversion of BRA Return Flows in each reach
S11 Bed and Banks Return Flow Diversion acft assigned to the System Operation Permit.
Imported from Table SUM14.

Total use under the System Operation Permit.
Imported from Table SUM14.

S12 Total acft
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H.7.3 Tables SUM1 through SUM11 — Reservoir Water Use Summaries

Tables SUM1 through SUM11 summarize the water use at each BRA System reservoir
by priority use under the reservoir permit, System Order use, and System Operation
Permit use. Use under the reservoir permit and System Order is further categorized as
municipal (mun), irrigation (irr), industrial (ind), and mining (min) use types. Additional
fields are provided for entry of Storage Credit adjustments and the locations for System
Order diversions. Storage Credit adjustments are the portion of water released from a
BRA System reservoir that would be charged under the customer’'s own water right.
Columns shaded in yellow indicate locations for manual entry of values by BRA staff.
Other columns either reference other files in the Accounting Plan or calculate results
based on the values entered into the table by BRA staff.

Row 6 of the spreadsheet includes the units for each column, while Rows 7 and 8 list the
column heading and use type. Rows 9 through 20 contain monthly values, while Row 21

lists annual totals.

All eleven tables follow a standard layout. However, not all water use types are applicable
for all reservoirs. Irrigation and mining uses are not applicable to Lake Whitney, and
irrigation use is not applicable at Lake Aquilla. The columns at these reservoirs
associated with non-applicable use types are marked with crosshatching to indicate that

no data entry is needed.

The following is a description of the columns for the standardized layout of the tables:

Use

Column Label Type Units Description Tables Referenced
L1 Month none Month number for associated data INTRO4
value

BRAL i

S1 BA a}ke5|de acft BRA lakeside diversions from reservoir | RES
Diversions

$ BRA Downstream acft BRA downstr_eam water supply release RES
Water Supply Release from reservoir

<3 Storage Credit acft Storage credit adjustments from
Adjustments reservoir. Entered by BRA staff.

sa Use of Upstream acft Use of L.lpstream releases from RES
Releases reservoir
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Column Label TL:/Spee Units Description Tables Referenced
Total water use from reservoir. Sum
S5 Total Water Use acft of columns [S1] and [S2] less [S3] and
[S4}
Priority Water Use Priority waFer use under the permit
S6 Under Permit acft for reservoir. Column [S5] less
columns [S18], [S19] and [S20].
Municipal priority water use under
S7 Mun acft reservoir permit. Entered by BRA
staff.
Irrigation priority water use under
S8 Irr acft reservoir permit. Entered by BRA
Type of Use Under staff.
Permit Industrial priority water use under
S9 Ind acft reservoir permit. Entered by BRA
staff.
Mining priority water use under
S10 Min acft reservoir permit. Entered by BRA
staff.
Municipal System Order water use
S11 Mun acft under reservoir permit. Entered by
BRA staff.
Irrigation System Order water use
S12 Irr acft under reservoir permit. Entered by
System Order Water BRA staff.
Use Under Permit Industrial System Order water use
S13 Ind acft under reservoir permit. Entered by
BRA staff.
Mining System Order water use under
S14 Min acft reservoir permit. Entered by BRA
staff.
S15 Location of System acft Location of System Order diversion.
Order Diversion Entered by BRA staff.
Water Use under COA5166, the Excess
Water Use Under .
S16 COA5166 acft Flows Permit, reported as use under
this right. Entered by BRA staff.
Total water use under reservoir
S17 12::;% Under acft permit. Sum of columns [S6] and
[S11] through [S14].
System Order Use Am9unt of System Orde.r use recorded
S18 Under Another Right acft against another water right. Entered
by BRA staff.
519 P5851 Water Use at acft P5851 (System Operétion Permit) RES
Reservoir water use at reservoir
$20 P5851 BRA Return . acft P5851 Beo{ and Banks Return Flow use RES
Flows Use at Reservoir at reservoir
Total P5851 Use at Sum of both types of use under P5851.
S21 . acft
Reservoir Columns [S19] plus [S20].

Cell L26 has a check sum to verify that the total priority water use in column [S6] is equal

to the sum of the type of use in columns [S7] through [S10].
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H.7.4 Table SUM12 — Water Use Summary for COA No. 12-5166 (Excess Flows)

Table SUM12 reports the water used under COA No. 12-5166, the Excess Flows Permit,
by type of use. The columns in SUM12 are:

Column Units Column Label Type of Description Tables
Use Referenced
L1 none Month End-of-month date
Water Used
s1 acft under COAS166 Total water used under COA 5166. | REACH20
Municipal use under COA 5166.
2 acft Mun Entered by BRA staff.
3 acft Type of Use Irr Irrigation use under COA 5166.
under COA5166 Entered by BRA staff.
Industrial use under COA 5166.
S4 acft Ind Entered by BRA staff.

Cell C26 has a flag that checks the sum of column [S1] against the sum of the water use
assigned to Excess Flows in tables SUM1 through SUM11. Cell F26 compares the sum
of the types of use in columns [S2] through [S4] to the sum of column [S1].

H.7.5 Table SUM13 — Water Use Summary for System Operation Permit
Table SUM13 shows the total use under Water Use Permit No. 5851, categorized by type

of use and whether the water use is from natural flows and the Return Flows of Others,

or from Bed and Banks Return Flows.

Type of Tables

Column Units Column Label Description
u ! u Use L Referenced

L1 none Month End-of-month date

P5851 Total Diversions
S1 acft of Natural Flow and
Return Flow of Others

Monthly diversion of river flows

under the System Operation Permit. SUMI4

Type of Use for Mun Municipal use of river flows.

2
3 acft Diversion of Natural Entered by BRA staff.
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Type of Tables

Column Units Column Label Use Description Referenced
Flow and Return Flows Irrigation use of river flows.
S3 acft Irr
of Others Entered by BRA staff.
Industrial use of river flows.
>4 acft Ind Entered by BRA staff.
S5 acft Min Mining use of river flows. Entered

by BRA staff.

P5851 Total Diversions Monthly diversion of BRA Return

S6 acft of BRA Return Flows Etjrﬁsitunder the System Operation sumi4

Municipal use of BRA Return Flows.

>7 acft Mun Entered by BRA staff.

S8 acft Irr Irrigation use of BRA Return Flows.
Type of Use for Entered by BRA staff.
Diversion of BRA Return 3 I : :

Industrial use of BRA Return Flows.
f Flows I
39 actt nd Entered by BRA staff.
10 acft Min Mining use of BRA Return Flows.

Entered by BRA staff.

Row 23 contains the maximum diversion limits for Natural Flow and Return Flows of
Others, and for BRA Return Flows imported from Table REF9 of the Reference File.
Cells C26 and L26 are check sums that verify that the manual entries in columns [S2]
through [S5] and columns [S7] through [S10] are equal to the totals in columns [S1] and
[S6], respectively.

H.7.6 Table SUM14 — System Operation Permit Water Use by Reach

Table SUM14 summarizes water use under Water Use Permit No. 5851 by reach.
Monthly diversions are listed by reach, with further categorization of values as originating
from natural inflows or from return flows. All values in the table are either calculated
automatically or reference data from other portions of the Accounting Plan. No columns

in table SUM14 require manual entry of values by BRA staff.

Reach diversion limits from TABLE9 of the Reference File are two rows below the sum
for each Total column. Conditional formatting identifies reaches where the limit is

exceeded.
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The following describes the columns in Table SUM14:

Appendix H

. Column L Tables
Column Reach Units Label Description Referenced
L1 none | Month End-of-month date INTRO4
s1 acft SysOps ?ysOps water use from local SUM1
inflow
BRA
S2 Reach 1 - Possum Kingdom acft Return SysOps water use from BRA SuMi
Return Flows
Flow
s3 acft Total Total SysOp's use in reach. Sum
of two previous columns.
SysOps water use from local
S4 acft SysOps . REACH1
inflow
Reach 2 - Possum Kingdom to BRA SysOps water use from BRA
S5 . acft Return REACH1
Palo Pinto Gage Return Flows
Flows
Total SysOps use in reach. Sum
S6 acft Total .
of two previous columns.
SysOps water use from local
S7 acft SysOps . REACH2
inflow
Reach3 - Palo Pinto Gage to BRA SysOps water use from BRA
S8 . acft Return REACH2
Dennis Gage Return Flows
Flows
Total SysOps use in reach. Sum
S9 acft Total .
of two previous columns.
SysOps water use from local
S10 acft SysOps . REACH2
inflow
Reach 4a - Dennis Gage to
Lake Granbury Headwaters BRA SysOps water use from BRA
S11 acft Return REACH2
Return Flows
Flows
SysOps water use from local
S12 acft SysOps . SUM2
inflow
Reach 4b - Lake Granbury BRA
SysOps water use from BRA
S13 acft Return SUM2
Return Flows
Flows
i Total SysOps use in reach. Sum
s14 Total Dennis gage to Lake Acft Total ysUp
Granbury of columns [S10] through [S13]
SysOps water use from local
S15 acft SysOps . REACH3
inflow
Reach 5 - Lake Granbury to
Glen Rose Gage BRA SysOps water use from BRA
S16 acft Return REACH3
Return Flows
Flows
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. Column . Tables
Column Reach Units Label Description Referenced
Total SysOps use in reach. Sum
S17 acft Total .
of two previous columns.
SysOps water use from local
S18 acft SysOps . REACH3
inflow
Reach 6a - Glen Rose Gage to
Lake Whitney Headwaters BRA SysOps water use from BRA
S19 acft Return REACH3
Return Flows
Flows
SysOps water use from local
S20 acft SysOps . SUM3
inflow
Reach 6b - Lake Whitney BRA
SysOps water use from BRA
S21 acft Return SUmM3
Return Flows
Flows
Total SysOps use in reach. Sum
$22 Totgl Glen Rose gage to Lake acft Total ysUp
Whitney Dam of columns [S18] through [S21]
SysOps water use from local
S23 acft SysOps . REACH5
inflow
Reach 7 - Lake Whitney to BRA SysOps water use from BRA
S24 . acft Return REACH5
Aquilla/Brazos Confluence Return Flows
Flows
Total SysOps use in reach. Sum
S25 acft Total .
of two previous columns.
SysOps water use from local
S26 acft SysOps . SUM4
inflow
BRA SysOps water use from BRA
S27 Lake Aquilla acft Return SUM4
Return Flows
Flows
Total SysOps use in reach. Sum
S28 acft Total .
of two previous columns.
SysOps water use from local
S29 acft SysOps . REACH4
inflow
Reach 9 - Lake Aquilla to BRA SysOps water use from BRA
S30 . acft Return REACH4
Aquilla Cr Gage Return Flows
Flows
Total SysOps use in reach. Sum
S31 acft Total .
of two previous columns.
SysOps water use from local
S32 acft SysOps . REACH4
inflow
Reach 10 - Aquilla Cr Gage to BRA SysOps water use from BRA
S33 . acft Return REACH5
Aquilla/Brazos Confluence Return Flows
Flows
Total SysOps use in reach. Sum
S34 acft Total .
of two previous columns.
180

Appendix H




Column Tables
| Reach it Descripti
Column eac Units Label escription Referenced
SysOps water use from local
S35 acft SysOps . REACH6
inflow
Reach 11 - Aquilla/Brazos BRA SysOps water use from BRA
S36 . acft Return REACH6
Confluence to Highbank Gage Return Flows
Flows
Total SysOps use in reach. Sum
S37 acft Total .
of two previous columns.
SysOps water use from local
S38 acft SysOps . SUM5
inflow
BRA SysOps water use from BRA
S39 Reach 12 - Lake Proctor acft Return SUM5
Return Flows
Flows
Total SysOps use in reach. Sum
S40 acft Total .
of two previous columns.
sa1 ; SvsO SysOps water use from local REACH7,
actt | 5ysOps inflow REACHS
. BRA
a2 Reacjh 13 - Lake Proctor to . R SysOps water use from BRA REACH7,
Gatesville Gage actt eturn Return Flows REACHS8
Flows
Total SysOps use in reach. Sum
S43 acft Total .
of two previous columns.
SysOps water use from local
S44 acft SysOps . REACH8
inflow
Reach 14a - Gatesville Gage to
Lake Belton Headwaters BRA SysOps water use from BRA
S45 acft Return REACHS8
Return Flows
Flows
SysOps water use from local
S46 acft SysOps . SUM6
inflow
Reach 14b - Lake Belton BRA
SysOps water use from BRA
S47 acft Return SUM6
Return Flows
Flows
Total Leon Rv at Gatesville to Total SysOps use in reach. Sum
S48 acft Total
Lake Belton Dam of columns [S44] through [S47]
SysOps water use from local
S49 acft SysOps . REACH9
inflow
Reach 15 - Lake Belton to BRA SysOps water use from BRA
S50 acft Return REACH9
Leon nr Belton Gage Return Flows
Flows
Total SysOps use in reach. Sum
S51 acft Total .
of two previous columns.
Reach 16 - Leon nr Belton SysOps water use from local
S52 . . acft SysOps . REACH9
Gage to Little River Gage inflow
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Column Tables
| Reach it Descripti
Column eac Units Label escription Referenced
BRA SysOps water use from BRA
S53 acft Return REACH9
Return Flows
Flows
Total SysOps use in reach. Sum
S54 acft Total .
of two previous columns.
SysOps water use from local
S55 acft SysOps . Sum7
inflow
Reach 17 - Lake Stillhouse BRA SysOps water use from BRA
S56 acft Return Sum7
Hollow Return Flows
Flows
Total SysOps use in reach. Sum
S57 acft Total .
of two previous columns.
SysOps water use from local
S58 acft SysOps . REACH10
inflow
Reach 18 - Stillhouse to
Lampasas nr Belton Gage BRA SysOps water use from BRA
S59 acft Return REACH10
Return Flows
Flows
Total SysOps use in reach. Sum
S60 acft Total .
of two previous columns.
SysOps water use from local
S61 acft SysOps . REACH10
inflow
Reach 19 - Lampasas nr Belton BRA SysOps water use from BRA
S62 . . acft Return REACH10
Gage to Little River Gage Return Flows
Flows
Total SysOps use in reach. Sum
S63 acft Total .
of two previous columns.
SysOps water use from local
S64 acft SysOps . REACH11
inflow
Reach 20 - Little River Gage to BRA SysOps water use from BRA
S65 . acft Return REACH11
San Gabriel/Little Confluence Return Flows
Flows
Total SysOps use in reach. Sum
S66 acft Total .
of two previous columns.
SysOps water use from local
S67 acft SysOps . SUM8
inflow
BRA SysOps water use from BRA
S68 Reach 21 - Lake Georgetown acft Return SUM8
Return Flows
Flows
Total SysOps use in reach. Sum
S69 acft Total .
of two previous columns.
Reach 22 - Lake Georgetown SysOps water use from local
REACH12
570 to N San Gabriel Gage acft SysOps inflow
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. Column . Tables
Column Reach Units Label Description Referenced
BRA SysOps water use from BRA
S71 acft Return REACH12
Return Flows
Flows
Total SysOps use in reach. Sum
S72 acft Total .
of two previous columns.
SysOps water use from local
S73 acft SysOps . REACH12
Reach 23a - N San Gabriel inflow
Gage to Lake Granger BRA ‘
SysOps water use from BRA
s74 Headwaters acft Return ysLp REACH12
Return Flows
Flows
SysOps water use from local
S75 acft SysOps . SUM9
inflow
Reach 23b - Lake Granger BRA
SysOps water use from BRA
S76 acft Return SUM9
Return Flows
Flows
i Total SysOps use in reach. Sum
$77 Total N San Gabriel gage to acft Total ysOp
Lake Granger Dam of columns [S73] through [S76]
SysOps water use from local
S78 acft SysOps . REACH13
inflow
Reach 24 - Lake Granger Dam BRA SysOps water use from BRA
S79 acft Return REACH13
to Laneport Gage Return Flows
Flows
Total SysOps use in reach. Sum
S80 acft Total .
of two previous columns.
SysOps water use from local
S81 acft SysOps . REACH13
inflow
R.each 25 - Lanepo‘rt Gage to BRA SysOps water use from BRA
S82 Little Rv/San Gabriel acft Return REACH13
Return Flows
Confluence Flows
Total SysOps use in reach. Sum
S83 acft Total .
of two previous columns.
SysOps water use from local
S84 acft SysOps . REACH14
inflow
Reach 26 - Little/San Gabriel BRA SysOps water use from BRA
S85 Confluence to Little Rv at acft Return REACH14
Return Flows
Cameron Gage Flows
Total SysOps use in reach. Sum
S86 acft Total .
of two previous columns.
SysOps water use from local
S87 acft SysOps . REACH14
inflow
Reach 27 - Cameron Gage to
Brazos Rv/Little Rv Confluence BRA SysOps water use from BRA
S88 acft Return REACH14
Return Flows
Flows
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. Column I Tables
Column Reach Units Label Description Referenced
Total SysOps use in reach. Sum
S89 acft Total .
of two previous columns.
SysOps water use from local
S90 acft SysOps . REACH6
inflow
Reach 28 - Highbank Gage to BRA SysOps water use from BRA
S91 . acft Return REACH6
Brazos Rv/Little Rv Confluence Return Flows
Flows
Total SysOps use in reach. Sum
S92 acft Total .
of two previous columns.
SysOps water use from local
S93 acft SysOps . REACH15
inflow
Reach 29 — Brazos Rv/Little Rv BRA SysOps water use from BRA
S94 acft Return REACH15
Confluence to Bryan Gage Return Flows
Flows
Total SysOps use in reach. Sum
S95 acft Total .
of two previous columns.
SysOps water use from local
S96 acft SysOps . REACH15
inflow
Reach 30 - Bryan Gage to BRA SysOps water use from BRA
S97 Brazos Rv /Yegua Crk acft Return REACH15
Return Flows
Confluence Flows
Total SysOps use in reach. Sum
S98 acft Total .
of two previous columns.
SysOps water use from local
S99 acft SysOps . SUM10
inflow
. BRA SysOps water use from BRA
S100 Reach 31 - Lake Somerville acft Return sumMi1o0
Return Flows
Flows
Total SysOps use in reach. Sum
S101 acft Total .
of two previous columns.
SysOps water use from local
S102 acft SysOps . REACH16
inflow
Reach 32 - Lake Somerville to BRA SysOps water use from BRA
S103 acft Return REACH16
Yegua Crk Gage Return Flows
Flows
Total SysOps use in reach. Sum
S104 acft Total .
of two previous columns.
SysOps water use from local
S105 acft SysOps . REACH16
Reach 33 - Yegua Crk Gage to inflow
Brazos Rv/Yegua Crk BRA ]
SysOps water use from BRA
si06 | Confluence acft | Return vsup REACH16
Return Flows
Flows
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. Column . Tables
Column Reach Units Label Description Referenced
Total SysOps use in reach. Sum
S107 acft Total .
of two previous columns.
SysOps water use from local
S108 acft SysOps . REACH17
inflow
Reach 34 — Brazos Rv/Yegua BRA SysOps water use from BRA
S109 Crk Confluence to Brazos acft Return REACH17
Return Flows
Rv/Navasota Rv Confluence Flows
Total SysOps use in reach. Sum
S110 acft Total .
of two previous columns.
SysOps water use from local
S111 acft SysOps . SumM11
inflow
BRA SysOps water use from BRA
S112 Reach 35 - Lake Limestone acft Return SumM11
Return Flows
Flows
Total SysOps use in reach. Sum
S113 acft Total .
of two previous columns.
SysOps water use from local
S114 acft SysOps . REACH18
inflow
Reach 36 - Lake Limestone BRA SysOps water use from BRA
S115 acft Return REACH18
Dam to Easterly Gage Return Flows
Flows
Total SysOps use in reach. Sum
S116 acft Total .
of two previous columns.
SysOps water use from local
S117 acft SysOps . REACH18
inflow
Reach 37 - Easterly Gage to BRA SysOps water use from BRA
S118 acft Return REACH18
Brazos/Navasota Confluence Return Flows
Flows
Total SysOps use in reach. Sum
S119 acft Total .
of two previous columns.
SysOps water use from local
S120 acft SysOps . REACH19
inflow
Reach 38 — Brazos BRA SysOps water use from BRA
S121 Rv/Navasota Rv Confluence to | acft Return REACH19
Return Flows
Hempstead Gage Flows
Total SysOps use in reach. Sum
S122 acft Total .
of two previous columns.
SysOps water use from local
S123 acft SysOps . REACH20
inflow
Reach 39 - Hempstead Gage
to Richmond Gage BRA SysOps water use from BRA
S124 acft Return REACH20
Return Flows
Flows
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Column Tables
| Reach it Descripti
Column eac Units Label escription Referenced
Total SysOps use in reach. Sum
S125 acft Total .
of two previous columns.
SysOps water use from local
S126 acft SysOps . REACH21
inflow
Reach 40 - Richmond Gage to BRA SysOps water use from BRA
S127 . acft Return REACH21
Gulf of Mexico Return Flows
Flows
Total SysOps use in reach. Sum
$128 acft Total .
of two previous columns.
Total SysOps use excluding use
S129 acft SysOps from BRA Return Flows. Sum
of all previous SysOps columns.
BRA Total SysOps use from BRA
Total P5851 Return Flows. Sum of all
S130 acft Return .
previous BRA Return Flows
Flows
columns.
Total i h.
s131 acft Total ota SysOp's use in reach. Sum
of two previous columns.

H.7.7 Table SUM15 — Reservoir Water Use by Permit

Table SUM15 summarizes water use by BRA System reservoir and permit.
diversions are listed by reservoir and permit, with further categorization of values as
priority diversions, System Order/Excess Flows diversions, and total diversions. Monthly
diversion values are also listed for the System Operation Permit. Diversions under the
System Operation Permit are further categorized as originating from natural flow and the
Return Flows of Others, BRA Return Flows, and total System Operation Permit
diversions. All values in the table are either calculated automatically or reference data
from other portions of the Accounting Plan. No columns in Table SUM15 require manual

entry of values by BRA staff.

The following describes the columns in Table SUM15:

. . . Column L.
Column Reservoir / Permit | Units La:el Description Tables Referenced
End-of-
L1 End-of-
none Month nd-of-month date
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Column

Column | Reservoir / Permit | Units Label Description Tables Referenced
L Monthly priority water use under
S1 acft Priority COAS155 SuM1
System Monthly System Order and Excess
52 C.OA5155 Possum acft Order Flows water use under COA5155 SUML
Kingdom
Monthly total water use under
S3 acft Total COA5155. Sum of two previous
columns.
. Monthly priority water use under
sS4 acft Priority COAS5156 SUM2
System Monthly System Order and Excess
S5 COA5156 Lake acft Order/Excess ¥ oy SUM?2
Flows water use under COA5156
Granbury Flows
Monthly total water use under
S6 acft Total COA5156. Sum of two previous
columns.
. Monthly priority water use under
S7 acft Priority COA5157 SUM3
System Monthly System Order and Excess
S8 | COA5157 Lake acft | Order/Excess vy SUM3
. Flows water use under COA5157
Whitney Flows
Monthly total water use under
S9 acft Total COA5157. Sum of two previous
columns.
L Monthly priority water use under
S10 acft Priority COA5158 SuUM4
System Monthly System Order and Excess
S11 | COA5158 Lake acft | Order/Excess Yoy SUM4
. Flows water use under COA5158
Aquilla Flows
Monthly total water use under
S12 acft Total COA5158. Sum of two previous
columns.
. Monthly priority water use under
S13 acft Priority COA5159 SUM5
System Monthly System Order and Excess
S14 | COA5159 Lake acft | Order/Excess vy SUMS5
Flows water use under COA5159
Proctor Flows
Monthly total water use under
S15 acft Total COA5159. Sum of two previous
columns.
L Monthly priority water use under
S16 acft Priority COA5160 SUM6
System Monthly System Order and Excess
S17 COA5160 Lake acft Order/Excess ¥ 5y SUM6
Flows water use under COA5160
Belton Flows
Monthly total water use under
S18 acft Total COA5160. Sum of two previous

columns.

187

Appendix H




Column

Column | Reservoir / Permit | Units Label Description Tables Referenced
L Monthly priority water use under
S19 acft Priority COA5161 SUM7
System Monthly System Order and Excess
S20 | COA5161 Lake acft | Order/Excess vy SUM7
. Flows water use under COA5161
Stillhouse Hollow Flows
Monthly total water use under
S21 acft Total COA5161. Sum of two previous
columns.
L Monthly priority water use under
S22 acft Priority COA5162 SUM8
System Monthly System Order and Excess
$23 | COA5162 Lake acft | Order/Excess vy suM8
Flows water use under COA5162
Georgetown Flows
Monthly total water use under
S24 acft Total COA5162. Sum of two previous
columns.
. Monthly priority water use under
S25 acft Priority COA5163 SUM9
System Monthly System Order and Excess
S26 | COA5163 Lake acft | Order/Excess ¥ 5¥ SUM9
Flows water use under COA5163
Granger Flows
Monthly total water use under
S27 acft Total COA5163. Sum of two previous
columns.
. Monthly priority water use under
S28 acft Priority COA5164 SUM10
System Monthly System Order and Excess
529 | COA5164 Lake acft | Order/Excess td SUM10
. Flows water use under COA5164
Somerville Flows
Monthly total water use under
S30 acft Total COA5164. Sum of two previous
columns.
. Monthly priority water use under
S31 acft Priority COAS5165 SUM11
System Monthly System Order and Excess
$32 | COA5165 Lake acft | Order/Excess vy SUM11
. Flows water use under COA5165
Limestone Flows
Monthly total water use under
S33 acft Total COA5165. Sum of two previous
columns.
Total Use Total monthly water use for
S34 acft COA5155 to COA5155 to 5165. Sum of all
5165 previous Total columns.
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Column | Reservoir / Permit | Units Cfall;r;n Description Tables Referenced
S35 acft Natural Flow SysOps water usage from natural SUM14
flows and Return Flows of Others.
36 PS851 SysOps acft BRA Return SysOps water usage from BRA SUM14
Flows Return Flows
37 acft Total Total Syspps water usage. Sum of
two previous columns.

H.7.8 Table SUM16 — Environmental Flow Report

The Environmental Flow Report is a seasonal summary of the number of days achieving
base flow criteria, the number of HFP events per season, and whether the number of HFP
events achieves the HFP criteria, reported on a seasonal basis. The winter seasons

overlap years and only have partial results.

measurement points.

Values are either imported from the Instream Flow File or are calculated within this

worksheet. No values are entered by BRA staff.

Measurement points with one level of HFPs have the following columns:

Column Label

Description

Season

Name of season — Winter (partial), Spring or Summer

Gage
Name

Climatic Condition

Climatic condition (Wet, Average or Dry) for the
current season.

Number of Days Meeting Base Flows

Number of days in each season (or part of season)
that base flow criteria have been achieved.

Number of Pulses

Number of pulse events at the end of each season

Pulse Frequency Achieved?

TRUE if the number of pulse events exceeds the pulse
frequency criteria. FALSE otherwise.

Measurement points with small and large pulses have the following columns:

Column Label

Description

Season

Name of season — Winter (partial), Spring or Summer
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Climatic condition (Wet, Average or Dry) for the
current season.

Number of days in each season (or part of season)
that base flow criteria have been achieved.
Number of small pulse events at the end of each

Climatic Condition

Number of Days Meeting Base Flows

Number of Small Pulses

season
Gage TRUE if the number of small pulse events exceeds the
Name . pulse frequency criteria. Includes any small pulses
Small Pulse F Ach d?
mafl Fulse Frequency Achieve and subsequently become large pulses. FALSE
otherwise.
Number of Large Pulses L\Ietg?::r of large pulse events at the end of each

TRUE if the number of large pulse events exceeds the

i ?
Large Pulse Frequency Achieved: pulse frequency criteria. FALSE otherwise.

H.7.9 Table SUM17 — Comparison of Current Year Annual Return Flows to Return

Flows Used for Water Availability Analysis

Table SUM17 compares all of the return flows entered into the Accounting Plan (both the
Return Flows of Others and BRA Return Flows) to the return flows used for the water
availability analysis that served as the basis for the System Operation Permit and the
Water Management Plan. Cell H121 gives the percent difference in the total amount of
return flows. If this value is less than -5%, then the water availability analysis must be
updated.

The following describes the columns in Table SUM17:

Tables

Column Units Column Label Description
Referenced

S1 none Permit TPDES permit number

$ none Central Registry Permittee Name of the owner of the permit, as shown in the

Name TCEQ Central Registry

Central Registry Facility Name of the facility as shown in the TCEQ Central
S3 None -

Name Registry

Total annual volume of return flow that originates
S4 acft :ﬁ)a\:lsxxxx BRA Return from BRA sources or is otherwise tracked in the REF3
Accounting Plan.

Year XXXX Return Flows of Total annual volume of the return flows that

S5 acft originate from non-BRA sources and are not REF3, REF4
Others . .

tracked in the Accounting Plan.

S6 acft Year XXXXTotal Sum of the two previous columns
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Annual return flows used in the water availabilit
Return Flows Used for ¥

S7 acft Water Availability w:/:}/)sm for the System Operation Permit and

Difference between the current year return flows
S8 acft Difference and the return flows used for water availability.
Column [S5] less column [S6].

H.7.10Table SUM18 — Summary of Run-of-River Diversions by Upstream Contract
Agreements with BRA

Table SUM18 summarizes the monthly volume of water diverted by entities that have
upstream subordination agreements with the Brazos River Authority. These include
monthly run-of-river diversions from the Paluxy River into Wheeler's Branch Reservaoir,
the Clear Fork of the Brazos River into Lake Fort Phantom Hill, and California Creek into
Lake Stamford. Other columns may be added as needed for future projects. The monthly

data will be obtained from the project owners. All values are entered by BRA staff.

Column | Units Column Label Description

11 none | End-of-Month Month end date

These values reflect the monthly run-of-
river diversions from Paluxy River into
Wheeler’s Branch of Brazos River (COA
12-5744).

These values reflect the monthly run-of-
river diversions from Clear Fork of Brazos
River into Lake Phantom Hill. (COA 12-
4139).

These values reflect the monthly run-of-
river diversions from California Creek into
Lake Stamford. These values are based
on the contract agreement between City
of Stamford and Brazos River Authority
(COA 12-4179).

Run-of-River Diversions
R1 acft from Paluxy River into
Wheeler’s Branch

Run-of-River Diversions
R2 acft from Clear Fork into Lake
Fort Phantom Hill

Run-of-River Diversions
R3 acft from California Creek
into Lake Stamford

H.8 References
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Brazos River Authority: Conformed Water Management Plan for Water Use Permit No.
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through 12-5166, as amended, various dates.

Texas Commission on Environmental Quality: Water Use Permit No. 5851, issued on
November 30, 2016.

Texas Commission on Environmental Quality: An Order Granting in Part the Amended
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Its Water Management Plan, TCEQ Docket No 2005-1490-WR, SOAH Docket No. 582-
10-4184, September 16, 2016.
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