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For Discussion-
possible estuary inflows framework

sediment delivery:
Very High marsh and delta maintenace
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Instream flows analog
HEFR results

Return Period (R) : 0.7 (years)
Volume (V) : 489751 (ac-ft)

Duration (D) : 23 (days)
Peak Flow (Q) : 40790 (cfs)
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The Inflow-Pattern Approach for establishing
freshwater inflow regimes for Texas estuaries.

1) Identify Key Hydro- 2) Develop Specific 3) Determine
ecological Inflow Inflow Criteria Attainment Criteria
Events for Key Events

[timing, volume, [long-term departure from

frequency, duration] Historical / Natural levels]
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Deciding on how much change to accept:
Florida’s across the board 10% decline rule

1991 PEACE RIVER FLOW
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Fig. 10. Daily streamflow values for the Peace River during
1991 (U.S. Geological Survey gauge 02296750), with and with-
out maximum possible withdrawals calculated using the 10% of
flow daily limit, combined with a low-flow cutoff of 3.7 m* s7!
and a diversion capacity of 3.9 m® s, The shaded area repre-
sents the range of flows over which a full 10% of streamflow
can be diverted.



Deciding on how much change to accept:

Galveston Bay Freshwater Inflows Group &
Region H Water Planning Group:
adopted long-term inflow recommendations

Quantity

Needed Target Calculated
Inflow (acre- Historical Minimum %
Scenario feet/year) Frequency Frequency departure
Max H 5.2 million 66% 50% -24.2%
Min Q 4.2 million 70% 60% -14.3%
Min Q-Sal 2.5 million 82% 75% -8.5%
Min Historic 1.8 million 98% 90% -8.2%

Table 4.2-2 Annotated Table E-8 of the 2006 Region H Water Plan, an example

determination of allowable departures for established environmental criteria Max H, Min

Q, MinQ-Sal and the minimum historic inflows Min Historic.




Inflow (million ac-ft/mo)

Galveston- Total Freshwater Inflow: 1990's

6.0

5.0 -

4.0 -

3.0 -

2.0

1.0 -




Inflow (million ac-ft/mo)

Galveston Bay - Total Freshwater Inflow: 1950's
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The Inflow-Pattern Approach for establishing

freshwater inflow regimes for Texas estuaries.

1) Identify Key Hydro-
ecological Inflow
Events

2) Develop Specific
Inflow Criteria

3) Determine
Attainment Criteria
for Key Events
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For Discussion-

possible estuary inflows framework

sediment delivery:

Very High marsh and delta maintenace
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The Inflow-Pattern Approach for establishing

freshwater inflow regimes for Texas estuaries.

1) Identify Key Hydro-
ecological Inflow
Events

2) Develop Specific
Inflow Criteria

3) Determine
Attainment Criteria
for Key Events
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Figure 2.3
Galveston Bay System

Habitat
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State’s Salinity — Inflow Equations
[from Galveston Bay FWI Study (2001]
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Galveston Bay Salinity@ Dollar Pt. and Inflows- 1993
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Galveston Bay Salinity@ Dollar Pt. and Inflows- 1999
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Sal (ppt)

Galveston Bay Salinity@ Dollar Pt. and Inflows- 1993
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Galveston Bay Salinity@ Dollar Pt. and Inflows- 1999
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Temperature (C)

Figure 1 - Summary of Major Salniity and Temperature Constraints on
Life Cycle of Eastern Oyster (Crassostrea virginica); [draft 08/05/08;
National Wildlife Federation].

"S=+----.ideal range
(Abbott et al. 1971)

1= ==~ ideal range
(Kinne 1971)
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Temperature (C)

N

Figure 2 - Development of upper and lower salniity tolerance criteria for eastern oysters
(Crassostrea virginica) based on median monthly water temperatures in upper Galveston

Bay; [draft 08/05/08; National Wildlife Federation].
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Galveston Bay Salinity@ Dollar Pt. and Inflows- 1999
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Galveston Bay, Dollar Pt.: High Salinity Duration Analysis

dally Inﬂ OWS Dollar Pt. regression equation & historic inflows
/ 1977:2002
only back -

a=60.76; b=-5.21; c=-1.52
through 1977

S=a+b[In(Q1)] +

c[In(Q2)]
Maximum consecutive period Maximum consecutive
length that salinity exceeds period length that salinity
level [all year] exceeds level [May-Oct]
approx. approx.
salinity consecutive consecutive
level (ppt) days months days months
16 519 17 184 6
18 344 11 184 6
20 301 10 180 6
22 227 8 112 4
24 168 6 66 2
26 102 3 21 1
28 70 2 12 0.4




Galveston Bay, Dollar Pt.: High Salinity Duration Analysis
w. Maintenance Inflow Calculation

Dollar Pt. regression equation & historic inflows
1977:2002

a=60.76; b=-5.21; c=-1.52
S=a+ b[In(Q1)] +

c[in(Q2)]

for Q1=Q2; Q1 =exp[ (S-a)/(b+c)]

Maximum consecutive period Maximum consecutive
length that salinity exceeds period length that salinity
level [all year] exceeds level [May-Oct]
inflow to
approx. approx. maintain
salinity consecutive consecutive salinity
level (ppt) days months days months (ac-ft/mo)
16 519 17 184 6 764,379
18 344 11 184 6 568,161
20 301 10 180 6 422,312
22 227 8 112 4 313,903
24 168 6 66 2 233,324
26 102 3 21 1 173,429
28 70 2 12 0.4 128,909




for discussion- possible estuary inflows framework:
Galveston Bay - Subsistence Inflows

Inflow o2
Regime | }g= o .
=5
m
inflows at:
a) =< 233,000ac-ft/mo. no more than 6 consecutive months in yr. [goal:
keep 24 ppt at Dollar Pt. no more than 6 consecutive mos.];
b) =< 173,000ac-ft/mo. no more than 2 consecutive months in May-
|[Oct. [goal: keep 26 ppt at Dollar Pt. no more than 2 consecutive mos.
@ | lin May-Oct];
Salint E |c) total annual of 2.5-2.8 million ac-ft [approx. 5th percentile of annual
alinty > | inflows].
Subsistence | .o
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For Discussion-

possible estuary inflows framework

sediment delivery:

Very High marsh and delta maintenace
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The Inflow-Pattern Approach for establishing
freshwater inflow regimes for Texas estuaries.

1) Identify Key Hydro- 2) Develop Specific 3) Determine
ecological Inflow Inflow Criteria Attainment Criteria
Events for Key Events

[timing, volume, [long-term departure from

frequency, duration] Historical / Natural levels]
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Studies reinforcing ecological relevance of “spring”
freshwater pulse inflow:
- 2002 Nueces Freshwater Inflow Needs Study (FINS)

- 2006 Matagorda Bay FINS
- 2007-8 Matagorda Bay MBHE Biostats

Brown Shrimp/acre 1983 - 2002
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Catch

Brown Shrimp/acre 1983 - 2002
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Galveston Bay -Possible Spring High-inflow criteria.
50t percentile 4-mo pulse & 45% percentile in other months
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for discussion- possible estuary inflows framework:
Galveston Bay - Medium Inflows w. Spring Pulse

Inflow .
Regime | E® . .
Level |33 Criteria
=1
m
inflows totalling 4.4 million ac-ft in 4-mo period of
Mar-Jun; other months inflow @ 45th percentile. Total
annual inflow of 8.4 million ac-ft [approx. 40th
o percentile of annual inflows].
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Inflow (million ac-ft/mo)

Galveston Bay - Total Freshwater Inflow: 1970's
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