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Basic Approach of Brazos BBEST

» Adopted Environmental Flow Regime
* Mimic Natural Flow Patterns

* Critical Flow Components:
e Magnitude
e Frequency
e Timing (seasonality)
e Duration
e Rate of Change in Flow
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Basic Approach of Brazos BBEST

» Recommendations Protect Environmental

Flow Regime by:

e Subsistence Flows

e Base Flows

o

e High Flow Pulses

Each Element Has
Environmental Functions

» Recommended Environmental Flows Vary:

e With Season

» Hydrologic Condition (wet, average, dry)
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BBEST Environmental Flow Recommendation — Brazos River near Richmond
Overbank mmﬁﬂlwmlwlm
Events RegressedVolume is 1,487,000
Dwration Bound is41
Op: 51,600 cfs with Awerage Frequency 1 per year
Regressed Volume is 1,019,000
Dwration Bound is35

Op: 24,600 cfs with Average Frequency OQp: 35,000 cfs with Average Frequency Op: 12,900 ofs with Average Frequency
1 per season

1 per season
Regressed Volume is 617,000 Regressed Volume is 144,000
Dwration Bound is 15

1 per season

Regressed Volume is 383,000

Dwration Bound is 23 Dwration Bound is 29
Op: 12,400 cfs with Average Frequency Op: 16,300 cfs with Average Frequency Op: 5,430 s with Average Frequency 2

2 perseason 2 per season pEr 5E 35071
Regressed Volume is 150,000 Regressed Volume is 215,000 Regressed Violume is 46,300
Dwration Bound is 16 Dwration Bound is 19 Dwration Bound is 10
Qp: 6,410 ofs with Average Frequency 3 | Qp: 8,930 cfs with Average Frequency 3 | Op: 2,460 ofs with Average Frequency 3
PEr SE350M PEr Seas0n per season
Regressed Volume is 60,600 Regressed Volume is 94,000 Regressed Volume is 16,400
Dwration Bound is 11 Dwration Bound is13 Dwration Bound is &
3,310 3,880 2,190
Base Flows
(cfs) 1,650 2,140 1,330
990 1,150 930
Subsistence
550 550 550
Flows (cfs)
Mow Dec lan Feb Mlar Apr Mlay Jun Jul Aug Sep Oct
Winter Spring Summer
High [#5th 3ile} Puiz= volumes srein units of scme-festand d uretions areindays
Base Flow Levels | Mediem [50th %ile) Pericd of record used - 17171923 to 12312010
Low [5th %ile] Episcdic events are terminated when the voclume or dursticnoiteris s met,
orwhenthe fow drops below 1260cfs, orwhen the fl owis bebowr BA5D of s and

the flow drops from one deyto the next by le=s than 5



Environmental Functions

» Subsistence (Report page 4-7)
e Minimum flow in drought
e Maintain water quality
e Provide minimal aquatic habitat for survival
95" percentile low flow

e Minimum of 1 cfs
« Not to artificially sustain 1 cfs
 Prevent increase of very low flows

o Zero flows will occur naturally in some areas




nvironmental Functions
* Base Flows (Report page 4-7)

e Normal flows between storm events
e Provide adequate habitat for aquatic communities

e Maintain groundwater levels to support riparian
vegetation

e Lower Brazos - provide mix of shallow and deep habitats

* Recommendations Vary with Season and
Hydrologic Condition

* Wet 75" percentile of seasonal base flows
e Average 50! percentile (median)
e Dry 25" percentile
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Environmental Functions

* High Flow Pulses/Overbank Flows (Page 4-8)
e Shape physical habitat
e Sediment and nutrient transport
e Flushing of silt
e Other geomorphic and water quality functions
 Increase success of fish reproduction
e Lateral connectivity (oxbows, marshes, floodplains, etc.)
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Questions?
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Palmer Hydrologic Drought Index
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Spring Season (March - June) - Brazos River at Richmond
Palmer Hydrologic Drought Index
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Brazos River at Richmond

Palmer Hydrologic Drought Index
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Brazos River at Richmond
Palmer Hydrologic Drought Index

Daily Streamflow (cfs)
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Double Mountain Fork Brazos River near Aspermont

Op: 16,300 cfs with Average Frequency 1 per 5 years

Regressed Volume is 77,100
Dwration Bound is 31

Op: 9,490 cfs with Av erage Frequency 1 per 2 years

Regressed Volume is 44,900
Dwuration Bound is 27

O 5,130 cfs with Average Frequency 1 per year
Regressed Volume is 24,300
Dwration Bound is 23
Op: 52 of s with Average Frequency 1 per Qe 2,730 cfs with Average Frequency 1 Op: 2,540 of s with Average Frequency 1

SEASON
Regressed Volume is 610
Dwration Bound is 12

per season

Regressed Wolume is 12,500
Dwuration Bound is 17

|per season
Regressed Volume is 11,900
Duration Bound is 19

Op: 570 cfs with Average Frequency 3
per season
Regressed Violume is 2,600
Dura tion Bound is 12

Oy 430 cfs with Awverage Frequency 3
per season
Regressed Volume is 2,160
Curation Bound is 12

Op: 230 cfs with Average Frequency 4
per season
Regressed Volume is 1,270
Crura tion Bound is 10

Op: 230 cfs with Average Frequency 4
per season
Regressed Volume is 550
Dwration Bound is 9

3 T
Base Flows 2 3 2
(cfs)
1 1
Subsistence
1 1 1
Flows [cfs)
Nov Dec | Jan | Feb Mar Apr May Jun Jul Aug | sep [ oOct
Winter Spring Summer
High [T5th %ile} Pui s wolumes are in units of sce-feetand durstions are indays.
Base Flow Levels | Mediom [50th %ie) Pericd of record used - 111530 t0 124312000,
Low [Sth %ile) Episcdic events s rminated when the volume or duretionoiteris se met,

arwhenthe fow drops below Bofs, orwhen the flowis below 45 ofsand the
flow drops from one dey tothe next byl ess then T3




Designation of Flow Regime

* Used HEFR tool
* Based on statistical analysis of separated flows

* Flow recommendations examples on following
Slides



Flow Separation
* Used HEFR Tool

* Based on Parameters, Divides Historical
Flows:
e Subsistence

e Base Flow
e Pulse Flow



