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SAC “Guidance” Document
Y&B&E end of May.
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BBEST has been in a “fact finding mode”

Some salient poeints (to this elhserver):

EWI'=> Salinity=—> Biology/

fexas as a nauural flieshwater infiew: and
salinity, grradient alene Its coast:
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Hydrologic Characterization

The only driver of bay health that can
possibly be influenced by basin water
management

Exhibits clear seasonal variation, spring
& fall freshets and a summer “drought”

Previously characterized in the State
Methodology as six independent

bi-monthly flow variables




Improved Representation of Flow via Freshets
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Total Galveston Bay Inflows (1977-2005)
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Total Galveston Bay Watershed Spring Freshet Ogive
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TWDB Data Sende
Progiam

Active: since 1986

8 Sendes,
Intermittent sampling
off WO parameters

Data Analyzed:
TRINITY BAY
RED BLUFF

MIDGAL & DOLLAR
P

BOLIVAR




y&Salinity utilized as; surregate: fior
nabitat

y&Salinity and habitat, along with flow,

tie to erganisms

@ Utllize measurements at datasonde
locations to assess freshwater inflow
effects upon salinity zones within
the entirety of the bay




MidDol Sonde

Log. (MidDol_Sonde)
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Redbluff

y=0.8764x - 1.1834
R’ =0.6536

Mid-Dol

y = 0.8665x - 6.0783
R*=05318

y = 0.8526x + 7.6971
R®=0.7395

30
Mid-Dol

Mid-Dol




Comparison oif POR Regression &
Salinity: vs. Salinity’ Regressions

SEE

DolarMidSal &
Sonde POR Flow Datasondes

4.
6.2 .

Red Bluff




NEAWIDrBIelegicaltData

@ Our measure for organism “abundance”.

@ To summarize, we have fashioned tools
to aggregate specific organism data by
space and time.

@ These tools have been developed with
adaptive capabilities for analyzing various
gears, normalization techniques, and
time periods.




Biological Parameterization

[Corganiom —

Gear type

Galveston Bay
Sub Bay Delineation Map

observations

n(x;, t) & L(x;, ty)

| Gear type
| Space
\




Percentage of Regressions wherein Freshet
Characterization Yields Greater Explained Variances

Total
Freshet
Annual




Literature

@NOAA’s Estuarine Living Marine
Resources (ELMR) Program
y&Species Life History Summaries

Pattillo, M.E., et al. 1997. Distribution and abundance of fishes
and invertebrates in Gulf of Mexico estuaries, Vol. Il: Species life
history summaries. ELMR Rep. No. 11. NOAA/NOS SEA Division,

Silver Spring, MD. 377 p.

»@&Utilized In:
Y@ State Methodology
y&| SWP MBHE Approach




Salinity Suitability Curves:

Organism salinity suitability (Ability to support organism)

Suitability of 0.9-1 represents the best salinity conditions

(e.qg. preferred or optimal)
Suitability of O indicates little tolerance to this salinity

»@ A drawback to this method Is that how long an organism
IS exposed to a certain condition is not considered

Atlantic croaker - Adult

Brown shrimp - Adult

Salinity (ppt)




Impreved representations; of hydroelogy.

Relations of salinity to flow' based! on
actual data

Relations of bielogy: to hydrelogy

Information on erganism suitability te
salinity.

How can we utilize this information?




|dentify’ arganisn Salinity: Quality’ Zzones

Thisiwill yield ranges of salinities forf each zone.

White shrimp - Adult dult

Suitability Criteria

10

20
Salinity (ppt)
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Appreach Is 1o’ characterize “salinity’ Zzenes: e
identify’ how! often these: salinity: zones are
maintained.

Organisms may’ not differentiate a 1 ppt
difference in salinity, would likely: detect a 5-10
ppt. difference.

Uncertainty in statistical relations has been
~ 4-5 ppt.
Characterization of “best” salinity zone and

breakpoints on the salinity curves are from
ELMR, but the rest of the curve Is interpolation.

The salinity guality zones are an attempt to
characterize the literature on the organisms
preferences and tolerances.




SElRIAGBENAZERESHCIREACHINENRIEIINE
Ofcjelrliserl Witelle) Sittiely




Sl UENNAZERESHCIREACHNENRIZIINE
Crejeirllsnn Witalel Sitiely




Salinity Zone Method

»@Utilize Salinity/Flow Regressions to
determine salinity at sonde locations for
given flow conditions

y@Utilize TXBLEND isohaline solely to
Interpolate shape of isohalines




@ TWDE Sondes

036 12

TxBLEND Modeled Salinity from Max HA
March — August

Lovilvon]
Kilometars

(~median of 560,000 ac-ft/mo, TPWD 2001)




Salinity Zone Method

»@Utilize Salinity/Flow Regressions to
determine salinity at sonde locations for
given flow conditions.

y@Utilize TXBLEND isohaline solely to
Interpolate shape of isohalines

»@Approximate where areas of GB(X)
salinity zones would occur.
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Salinity Zone Area vs. Flow
Relations

@Have now developed an ecological
variable (Salinity Zone Area) that
varies non-linearly with flow

»@This variable can be depicted as a
relation to flow




Relation of Total Galveston Bay
Flow to Area of GB1 Salinity Zone

GB1 (30-36ppt)
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Relation of Total Galveston Bay
Flow to Area of GB2 Salinity Zone

GB2 (20-30ppt)
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Relation of Total Galveston Bay
Flow to Area of GB3 Salinity Zone

GB3 (11-20 ppt)
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Relation of Total Galveston Bay
Flow to Area of GB4 Salinity Zone

GB4 (0-11 ppt)
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Historical Area Ogive

»@The 1940-2005 historical conditions represent a
range of flows from the flood of record to the
drought of record

»@Above relations of flow to area can be utilized
to assess historical frequencies of occurrence of
the Salinity Zones

»@Do this by passing historical flows through
these relations

y@Estimate uncertainties of these predicted areas
based upon the salinity regressions utilized.




Spring Freshet Ogive — GB4

GB4 (0-11 PPT) - Total Galveston Bay Watershed Spring Freshet Ogive
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Spring Freshet Ogive — GB3

GB3 (11-20 PPT) - Total Galveston Bay Watershed Spring Freshet Ogive
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Spring Freshet Ogive — GB2

GB2 (20-30 PPT) - Total Galveston Bay Watershed Spring Freshet Ogive

(]
[&]
e
]
]
(]
(]
o
x
Ll
y—
o
(]
(@]
@
—
c
(0]
o
S
(]
o

100,000 1,000,000

Area (acres)




Summer Intervening Ogive — GB1

GB1 (30-36 PPT) - Total Galveston Bay Watershed Summer Intervening Period Ogive
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Maintain The Historical Freguencies
of Salinity Zones

y@Considers entirety of bay system

y@Bay can tolerate some fluctuation of area
within some bound within present ogive
given latent uncertainty

y@Utilize statistics of ogives to characterize
these frequencies

»y@Capture associated flows using previous
area/flow relations




Flow Recommendation

»@BBEST develop assessment of impact
within a salinity areal context

“How much change in salinity area can the bay
tolerate?”

»@| eads to Flow Recommendation based on
recommended frequency of areal salinity
zones with uncertainties




Bringing It Together

GB4 (0-11 PPT) - Total Galveston Bay Watershed Monthly Ogive GB4 (0-11 ppt)

300,000 ‘

How much change is tolerable? Use relation of Area to Flow.
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10,000

Least Squares Fit to Weighted Linear
TRINITY2_OTTER_TRAWL_WHITE_SHRIMP_THREE_EHP_TGALB3_F

y=0.000001333x+2.620
QR2 = 0.365

Use relation of Flow to
Abundance.

O Raw Data
Upper p.i.
===Trend Line
Lower p.i.
— Historical Min
O GBx

Organism Year Avg Abundance (num/ac-ft)
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Uitnlize regressiens) i fiew:Vs: allndance to
Validaterrecommeneations

ERsure not vielating histericalilevels

“Maintaining™” the ecologicall health of the
system




Total Galveston Bay Watershed
White Shrimp

Otter Trawl

Least Squares Fit to Weighted Linear
TRINITY2_OTTER_TRAWL_WHITE_SHRIMP_THREE_EHP_TGALB3_F
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Total Galveston Bay Watershed
White Shrimp

Bag Seine

Least Squares Fit to Weighted Linear
SANJAC4_BAG_SEINE_WHITE_SHRIMP_3SUB_TGALBF_75_F
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Total Galveston Bay Watershed

Spotted Seatrout
Bag Seine

Least Squares Fit to Weighted Linear
SANJAC1_BAG_SEINE_SPOTTED_SEATROUT_3SUB_TGALBF_75_F A
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Total Galveston Bay Watershed
Gulf Menhaden

Bag Seine

Least Squares Fit to Weighted Linear
WHOLE_BAY_BAG_SEINE_GULF_MENHADEN_THREE_EHP_TGALB3_S
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Total Galveston Bay Watershed

Brown Shrimp
Otter Trawl

Least Squares Fit to Weighted Linear
WHOLE_BAY_OTTER_TRAWL_BROWN_SHRIMP_3SUB_TGALBF_75_F
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Total Galveston Bay Watershed

Eastern Oyster
Oyster Dredge

Least Squares Fit to Weighted Linear
WHOLE_BAY_OYSTER_DREDGE_EASTERN_OYSTER_3SUB_TGALBF_75_F_A
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y& Specification’ of organism: saliniby
classifications.

Y& No representation of exposure time to
salinity,

y@& Selection of salinity zones for
characterization ofi system (i.e. 20-30,
10-20) remains semewhat subjective.

Y& Slubstantial uncertainty.

»@&:[Does not account for variation of
Isohaline shape with flow.




Coencept of
Elow=Salinity/Habitat=>Organism

Concept of large scale salinity: regime
significance

Method Is similar to approach utilized by
TPWD, thus there Is precedent.

Utilizes existing science, and Is available.

Subscribes to the notion of “maintaining”
productivity of system.










Spatial Ag@regation

Galveston Bay
Sub Bay Delineation Map

.....

L,ﬁ-wnf Galveston Bay

/

20 Kilometers
] ] ] ] J




TPWD (ppt)

Trinity Salinity Data TWDB Sonde vs. TPWD
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TPWD (ppt)

Redbluff Salinity Data TWDB Sonde vs. TPWD
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TPWD (ppt)

Dollar & Mid-Gal Salinity Data TWDB Sonde vs. TPWD
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Objective Freshet to Simplified 3-Month Regression Comparison By Organism

Otter Trawl Bag Seine
Total Counts Percentage | Total Counts Percentage
. . Freshet Freshet 8 88.9%
Wh Ite Sh rm p Three Months 7 70.0% Three Months 1 11.1%
Annual Annual 0 0.0%
Total Percentage | Total Counts Percentage
Freshet 1 50.0% Freshet 15 100.0%
SpOtted SeatrOUt Three Months 1 50.0% Three Months 0 0.0%
Annual Annual 0 0.0%
Total Percentage | Total Counts Percentage
Freshet 4 40.0% Freshet 1 16.7%
Red Drum ey 6 60.0% [ Three Months 5 83.3%
Annual Annual 0 0.0%
Total Percentage | Total Counts Percentage
Freshet 0 0.0% Freshet 3 33.3%
G u If Men h ad en Three Months 1 100.0% Three Months 6 66.7%
Annual 0.0% Annual 0 0.0%
Total Percentage | Total Counts Percentage
Freshet 1 12.5% Freshet 0 #DIV/O0!
SOUthern FlOU nder Three Months 5 62.5% Three Months 0 #DIV/0!
Annual Annual 0 #DIV/O0!
Total Counts Percentage | Total Counts Percentage
. Freshet 9 32.1% Freshet 1 25.0%
B rown Sh rm p Three Months 4 14.3% Three Months 3 75.0%
Annual 15 Annual 0 0.0%
Total Counts Percentage | Total Counts Percentage
Blue Crab Freshet 5 23.8% [ Freshet 2 33.3%
Three Months 12 57.1% Three Months 4 66.7%
Annual Annual 0 0.0%
Total Counts Percentage | Total Counts Percentage
Freshet 3 37.5% Freshet 18 64.3%
B I ac k DrU m Three Months 1 12.5% Three Months 8 28.6%
Annual Annual 2 7.1%
Total Counts Percentage | Total Counts Percentage
: Freshet 1 100.0% Freshet 0 #DIV/O0!
Atl antl C Croaker Three Months 0 0.0% Three Months 0 #DIV/0!
Annual 0 0.0% Annual 0 #DIV/0!




Statistical Regression Selection:

External Consistancy

not realistic 7

T —— TP

Org Gear Methods Bay FQ |Adj.R? SEE Unique Regression
Watershed @ NFMethods | Included
Standard WHOLE_BA&Y 1 2 e 0436 273304 WwHOLE_E&Y_OTTER_TRAWL_WHITE_SHRIMF_THREE_EHF_TGALEZ F
COcter Trawl | Curvilinear WHOLE_BA&Y 1 il 0.439 2.726] WHOLE_EAY _OTTER_TRAWL WHITE_SHRIMP_ISUBE_SMNJACF 75 _F
TimelLags WHOLE_BA&Y 1] 3 ' 0436 273934 WwHOLE_BEaY_OTTER_TRAWL_WHITE_SHRIMP_LAGZ 3SUB_TGALEF_V!
Standard TRIMITY 2 1] 1] ‘1 0364 1609625 TRINITYZ_BAG_SEINE_WHITE_SHRIMF_3SUB_TGALEF_7V5 5
Buag Seine — SAMNJACT 1] 1] 3 0433 1278812 SAMNJACE _BAG_SEINE_WHITE_SHRIMP_ISUBE_SKMJACF_75_5
. urvilinear - - - - :
Sﬁ':::fp TimelLags WHOLE_BAY 1 0 3 0513 1051122 WHOLE_BAY _BAG_SEINE_WHITE_SHRIMP_LAGE 3SUB COSTLF 75 F
TRIMITY3 1 1] 1 0368 3746316 TRIMITYS BAG SEIMNE WHITE SHRIMF TPC TRMTY 756 A
Standard TRIMITY3 1 1] e 0.31) 3832781 TRINITYZ_BAG _SEINE WHITE_SHRIMPF _THREE_EHF TRMTY3I 5 A
Bag Seine TRIMITY2 0 0 il 0397 3893326 TRINITYZ_BAG_SEINE WHITE_SHRIMF_TPC_TGALE 75 A&
A SANJACT 1] 1] M 0302 MIEEVE] SAMJACT BAG SEIME WHITE SHRIMP TPC TGALE 75 A
Curvilinear - -
TimelLags WHOLE B&Y 3 4 i 0433 326.0043] WwHOLE BaY EBAG SEIRE WHITE SHRIMP LAGE THREE EHF TGALE:
WHOLE_BAY 1] 2 1 0473  0.02286) wHOLE_E&AY OTTER TRAWL SFOTTED SEATROUT TPC _TRMTY 76
COicter Trawl Curvilinear WHOLE_BA&Y 2 ] ' 0422 0024 WHOLE_EAY_OTTER_TRAWL_SPOTTED_SEATROUT_TPC_TRMTY_7S
WHOLE_BA&Y 2 1] ‘1 0.394 0.026] WwHOLE_EAY_OTTER_TRAWL_SFOTTED_SEATROUT_THREE_EHF_TRP
TimelLags WHOLE_BAY 0 2 a2 0486| 00223594 WwHOLE_E&Y _OTTER _TRAWL_SFOTTED SEATROUT_LAGI_ISUE TRM
| sasTraut Standard SAMJACYE 1] 1] 2 0246 2885025 SAMJACY _BAG_SEINE_SPOTTED SEATROUT_3SUB SMJACF_Y5_ S
E.ag Seine SANJACT 1] 1] 2 0367 3131006) SARMJACT _BAG_SEINE_SPOTTED SEATROUT_3SUB_SMJACF_¥5_ S
Curvilinear R -
TimeLags - - B -
Bag Seine Stanul:ljard SAanJACE 1] 1 1 0.388) HBEE3IAIG|SAMNJACE BAG SEINE SPOTTED SEATROUT 35UB TGALEF 75 F A&
& Curvilinear & B
TimeLags - - -
Standard WHOLE_BAY E 6 i 0505 aosin:| WHOLE BAY_OTTER TRAWL SOUTHERN_FLODNDER_TPC_TGALE_TS
Cieter Trawl| Curvilinear WHOLE E&Y 1] 3 1 0555 0.037] WHOLE_EAY OTTER_TRAWL SOUTHERM FLOUMDER _TF TGALE 75
TimelLags ‘WHOLE_B&Y 3 2 1 0441 0.046063] wHOLE_EAY OTTER TRAWL _SOUTHERM FLOUMOER LAGE THREE E
Standard -
: Flounder | Bag Seine | Curvilinear - - 4
TimelLags WHOLE _B&Y 1] 1] i 0343 1663717 wHOLE EAY BAG SEINE_SOUTHERM FLOURMDER LAGT THREE _EHF
; Srandard R -
Eag Seine —
£ Curvilinear B
TimeLags - - - -
WHOLE_BEAY 0 1 2 0.403)  0.010336) WwHOLE_EAY OTTER _TRAWL _RED DRUM_TFC _THRMTY 7%
Standard WHOLE_BA&Y 1] 1 i 0.395 0.01046] WHOLE_BEAY OTTER_TRAWL RED DRUM TRC TGALE TE
TRIMITY 0 2 E 07640005547 TRINITYS_OTTER_TRAWL RED DRUM TPC TRMTY 75
COieter Trawl TRIMITY i 0.353[ 0007362 TRIMITY OTTER _TRAWL RED DRUM_3SUEB _TRMTYF 75 5
Curvilinear WHOLE_BAY 2 1 ‘1 0.483 0.0 WHOLE_EBAY OTTER _TRAWL_RED_ORUM _TPC _COSTL 75
] WHOLE_BAY 1] 0 i 0.371 0.01} WwHOLE_EAY OTTER_TRAWL_RED ORUM _35UE_SKJACF 75 F
| FedOrum TimeLags ‘WHOLE _E&Y 0 0 3 0.3 002322 WHOLE_Ea&Y OTTER_TRAWL_RED DRUM_LAGS THREE_EHF TRMTY:
Standard -

kL]

WHOLE BAY BAG SEINE RED DORLUM LAGE THREE EHF SMJACE S




Statisticall Regression Selection:

External Consistancy

Org Gear Methods Bay FQ |Adj.R® SEE Unique Regression
Watershed @ NFMethods | Included
Standard TRIMITY 3 1 1 b 0.334| 1363665
Oitter Traml _ TRIMITY3 1 1 1 0.304) 1224061 TRIMITY3 OTTER_TRAWL GULF _MEMHADER TP _TRMTY 75
Curvilinear - - - B
TimeLags ‘WHOLE _E&Y 1] 1] M 0.5 1.321002] WHOLE_EBAY OTTER_TRAWL GULF MEMHADEM LAGE ZSUE TRMTYF
Standard WHOLE_EAY 0 2 il 0,358 V9E.EE3E| WHOLE BAY BAG _SEINE GULF MEMHADEM THREE_EHF TGALEZ S
Eag Seine — TRIMIT'4 0 I 1 0353 N37r39| TRIMNITYY BAG SEINE_GULF_MENMHADER _TPC _TRMTY 75
urvilinear - - - s .
Mef:::len TimelLags WHOLE_B&Y 1] 4 1 0.564| EET.O0EY] wHOLE BA&Y BAG SEINE_GULF _MEMHADER LAGL 3S5UE SKMJACFE 75
WHOLE _EBaY 0 1] "' 0308 3025322 WHOLE BAY BAG SEINE GULF MEMHADEN THREE EHF SMJACI 5
TRIMIT' 4 1] 1 1 0.324) 4537148 TRINITY4 BAG SEINE GULF_MEMHADEM _TPC _TRMTY 75 A
Bag Seine Standard TRIMITY2 0 1 2 0412 5395416 TRIMNITYZ2 BAG SEINE GULF _MEMHADEM _TPC TGALE 76 A
& TRIMITY 0 i V2 0.405| EEET.EE1 TRIMITY! EAG SEINE GULF MEMHADEM TPC TRMTY 756 A
TRIMIT'" 1] 1 Y2 0386  ETE3.F2| TRIMNITYW BAG _SEINE GULF _MEMHADEM _TPC TGALE 76 A&
Curvilinear WHOLE_BEAY 0 I i 036 2868928 WHOLE_BAY BAG _SEINE GULF _MEMHADEM THREE_EHF SMJACIE S
TimelLags WHOLE _EAY 1] 4 il 0554 2427.036] WwHOLE BAY BAG SEINE GULF MEMHADER LAGI 3SUE SKJACF 75
WHOLE_EAY 1] 1 W2 0368 1997472 WwHOLE_BAY OTTER_TRAWL BROWN_SHRIMP _TFC_TGALE 76
Standard SANJACE 0 1 1 0EEF 2I77an) samnJAC: OTTER TRAWL _EROWM SHRIMP_2SUE SMNJACF 75 F
Oitter Trawl - SANJACT 2 1 M 037  1854149) SANJACT OTTER_TRAWL _BROWN _SHRIME_TE _SKMJAC 75
Curvilinear ‘WHOLE_B&Y 1 2 hal 0397 1952] WHOLE_BAY OTTER_TRAWL_BROWHK_SHRIMP_THREE_EHF TGALEZ
TimeLags WHOLE _EBaY 1 2 il 04563 1860012] WHOLE EAY OTTER TRAWL BROWN SHRIMF LAGY 3S5UE SRJACF
BEirown WHOLE_B&Y 0 2 3 0.362) 2025124 wHOLE _EA&AY OTTER _TRAWL _BROWMN SHRIMP_LAG] 3SUB COSTLF 7
Shrimp Standard B =
Bag Seine | Curvilinear i
TimelLags =
Eag Seine Stanu.:l:ard -
L Curvilinear - - - = i
TimelLags WHOLE_EAY 1] 1 I\l 0.354 141.5186] WHOLE _EAY BAG SEINE BROWR SHRIMP L&GE 35UE TRMTYFE 75 F
Standard -
Qtker Trawl] Curvilinear - - - = i
TimelLags ‘WHOLE_B&Y 1] 1] Ve 0442 05933543 WHOLE _BAY OTTER_THRAWL BLUE CRAB_LAGY THREE_EHF TRMTY!
Standard
Biue Crab Bag Seine | Curvilinear - - - B .
HESAS TimeLags WHOLE_B&Y 0 1] e 0.32) 14.E6E96] WHOLE BAY BAG SEINE BLUE CRAB LAGL 3SUE TRMTYF_ 75 5
Standard i f
Bag Seine | Curvilinear - - - = :
A TimeLags WHOLE_BEAY 0 4 e 03EE[ 23338 WHOLE BAY BAG SEINE_BLUE CRAE_LAGE 3SUE TGALEF 75 F A
WHOLE_EAY 1] 3 V2 0,303 25E4505] WHOLE BAY BAG SEINE BELUE CRAE LAGI 3SUE TEMTYE 75 5 A
Standard WHOLE_EAY 4 2 il 0464 0g284) WHOLE BAY OTTER_TRAWL BLACK _DRUM 3SUE SKJACF 75 F
TRIMIT'4 [ 2 1 0EM|  n2ev4 TRINITYY OTTER_TRAWL_BLACEK _DORUM_THREE_EHP COSTLZ 5
Citker Trawl| Curvilinear WHOLE _EAY 1 1 1 0405 0.017] WHOLE_BAY OTTER_TRAWL BLACK DORUM _TF _SMJAC 75
TimeLags WHOLE_EAY 1] 2 1 0477 0018376 wHOLE_B&Y OTTER _TRAWL BLACKE DORUM LAG] 3SUE COSTLF 76 |
WHOLE EBaY 1 2 W3 0453 0019736 WHOLE BAY OTTER THRAWL BLACE DRUM LAGH THREE EHF TGAL
TRIMITY3 0 1 1 0736 1520623 TRIMITYS BAG SEINE BLACK ORUM 3SUB COSTLFE 76 F
Standard TRIMITY3 0 1 e 0463 2274749 TRINITYS BAG SEINE BLACK _DORUM TP _TRMTY 75
Elack BElag Seine SANJACT 0 i W2 0328 2479426] SANJACT BAG SEINE_BLACE _DRUM_THREE_EHFP ShJACE S
Orum Curvilinear - - - R




Statisticall Regression Selection:

External Consistancy
Org Gear Methods Bay FO  |Adj.R? SEE Unique Regression
Watershed NFMethods | Included I
Standard WwHOLE BaY 4 2 i 0464| 0018284 wHOLE BaY OTTER TRa'WL BLACE ORUM 3SUE SMJACF 75 F
TRIMNITY4 E 2 by 0EM| Dze74 TRINITY4 OTTER TRAWL BLACK DRUM THREE EHF COSTL: S
Orter Trawl| Curvilinear WHOLE BAY 1 0 by 0408 0.017] wHOLE BaY OTTER TRAWL BLACE DRUM TR SMJAC 75
TimeLags WwHOLE BaY 1] 2 1 0477 0018376 wHOLE BaY OTTER TRa'WL BLACE ORUM LAGI 3SUE COSTLF 75 F
WwHOLE BaY 1 2 b 0463] 0.019736) wHOLE BaY OTTER TRAWL BLACE DORUM LAGHE THREE EHF TGALEZ S
TRIMITY3 1] i} ' 0736 1520623] TRINITY2 BAG SEINE BLACE _DRUM 3SUE COSTLF 76 F
Standard TRIMITY3 1] 1} 2 0463] 2274749 TRINITY2 BAG SEINE BLACK DRUM TER TRMTY 75
Black Eag Seine SanJAC] 1] 1 Ve 0.328] 2473426] SANJACT BAG SEINE BLACK, DRUM THREE EHF SMJALCE S
Drum Curvilinear - - - - =
TimeLags WwHOLE BaY 1] 1 W3 0.393] 1823286 wHOLE BaY BAG SEIME BLACE. DRUM LAGT 3SUB TRMTYF 75 S
TRIMITY3 1] 1] A 0y 370830 TRINITYE BAG SEINE BLACE DREUM 3SIUE COSTLF 76 F &
Standard TRIMITY3 1] 1] Ve 0462 5050313 TRIMITYE BAG SEINE BLACE, DRUM TP TRMTY 76 A
BEag Seine SAaMJACY 0 0 Y1 0643 242891 SANJACY BEAG SEINE ELACE DREUM 3SUUE COSTLF 76 F A
B SAaMJACY 0 0 ] 043 43646821 S5AMJACY BAG SEINE ELACK. DRUM TR TGALE 75 A&
Curvilinear - - & e
TimeLags WHOLE EA&Y 0 i V2 0.447| 32EEREEY]| WHOLE BAY BAG SEINE ELACK DRUM LAGT 3SUE TGALEF 75 F A
Standard WHOLE EA&Y i i Y1 0636 2220883
WHOLE_BAY 1 1 0] 0.403] 4124037 WHOLE_BAY OTTER_TRAWL ATLANTIC_CROAKER TP TRMTY 78 |
Otker Trawl Curvilinear WHOLE EA&Y i i Y1 0.451 3463
WHOLE E&Y 1 i Y1 0.405 4116 WHOLE EAY OTTER TRAWL ATLANTIC CROAKER TP TEMTY 75
Atlantic ;itmecll_ais WHOLE BA&Y 0 1 Y1 0423 432288 WHOLE BAY OTTER TEAWL ATLAMTIC CROAKER LAGE THREE EHFP TEMNTY:2
Anadarn - - -
SRS Bag Seine | Curvilinear
TimeLags
Eag Seine Stanl.:lrard
& Curvilinear - - & i
TimeLags WHOLE B&Y 0 0 Y1 0343 16412623 WHOLE EAY BAG SEINE ATLANTIC CROAKER LAGE 2SUE TGALEF 75 F A
SanJaC ] 2 3 0634 1E23273)SanNJAC1 OYSTER DREDGE EASTERMN OYSTER 3SUB SMJACF 76 S A
Standard WHOLE BA&Y 1] 1 a2 0543 WAEEYIWHOLE BaY OYSTER DREDGE EASTERM OYSTER TR COSTL 75 A
Eastern Clyster WHOLE EB&Y 1] 2 Y 0527 1496836 WHOLE BAY OYSTER DREDGE EASTERM OYSTER 2SUB SMJACF 75 S A
Cly=ster Oredge | LongerTime WHOLE BaY 0 0 Y1 043 1643519 WHOLE BAY OYSTER DREDGE_EASTERM OYSTER THREE_EHF TRMTY3I Jur A
Curvilinear WHOLE B&Y 1] i} ‘1 0333 1709323 WwHOLE BAY OYSTER DREDGE EASTERM OYSTER 3SUB TGALEF 75 F A
TimelLags WHOLE B&Y 4 4 07 E2| WwHOLE BaY OYSTER DREDGE EASTERM OYSTER LAG? 3SUB TGEALBF 76 F




&  Periods off lowest average monthly: flow:

First value below threshold (median flow)
as the start of low flow period, last value

below threshold as the end of low flow
period

12-Month Sliding Average Flow
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SOIIP2AIISON of Predicted Vs, .

Vilsimum Historical Abundances

TOTAL GALVESTON BAY

| |  WhiteShrimp _ [Sea Trout |Southen Flounder |Red Drum |Gulf Menhaden | BrownShrimp |  Blue Crab _|Black Drum |Atlantic Croaker |Eastern Oyster |
| [Bag Seine |Otter Trawl [Bag Seine [Bag Seine _|Bag Seine |Bag Seine ___[Bag Seine [Otter Trawl |Bag Seine |Otter Trawl [Bag Seine |Bag Seine _[Oyster Dredge |
GB4 | 17380 401 338 0000000} | @ 3957 | 28] 00 0000 0000l 000000 258101
Fresh | 33128 1586] 1176f | | a7765f | s48) ] [ ] |  5446.18
HistoricalMin| 2003 283 o0o0of | | 887 | 14 | | | | 121011
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Comparisen off POR Regression: &
Piecewise Regressions

Old SEE (ppt) New SEE (ppt)

Red Bluff
Dollar/Mid . .
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Salinity at Dollar Point and Mid-Gal Ogive
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Monthly Ogive — GB2
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GB2 (20-30 PPT) -Total Galveston Bay Watershed Monthly Ogive
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