
Trinity and San Jacinto BBEST

Subcommittee on 
Geographic Scope & Extents

Report on:
APPLYING THE 
HYDROLOGY OVERLAY



Instream Flow Subcommittee
1st meeting held May 29, 2009

• Discussed individual objectives and goals

• Identified items to bring forward for 
BBEST’s consideration

• Worked towards identifying geographic 
scope and locations for subsequent 
instream analyses

• Identified actionable items to proceed 
forward



Filtering Methods
Four different filtering methods identified to 
whittle from >100 USGS gages to a 
“manageable” number for subsequent 
analyses:

• Joe Trungale

• SAC
• Espey Consultants
• Richard Browning



Trungale
• Utilize USGS HUCs
• Overlay available information related to hydrology, 

biology, water quality, geomorphology and connectivity 
(SAC guidance document + columns in table produced 
by Sabine-Neches BBEST 

• For each HUC (total of 13 in the Trinity - San Jacinto 
basins) select best representative gage with longest 
period of unregulated (or least regulated) flow data 
(Does the POR capture a reasonable flow range?)

• Add or remove sites based on review of geographic 
overlays

• If gages with sufficient pre-impoundment data are not 
available, consider alternatives to collect or develop 
supplemental information to potentially make 
adjustments to account for streamflow alterations





TCEQ

• TCEQ Classified Stream Segments
• Geomorphic Zonation
• Ecological Zonation
• Hydrological Zonation
• Additional Information

– Reservoir Supported Baseflow
– Subwatersheds
– Water Availability
– SB2 Segment



Segmenting a Reach



Locations of TCEQ Points



EC Approach
• Gage screening criteria:

– Emphasis on gages with long historical record that 
are currently reporting 

– At least 30 years of data after ~1970
– At least 30 years of data before ~1970
– Equates to approximately 60 year POR

• Results:
– Trinity

• Complete dataset available for 9 gages on main stem and 
tributaries (plus one gage with last record in 1998)

– San Jacinto
• Complete dataset available for 5 gages



TRINITY GAGES
Gage ID Gage Name POR

8066500 Trinity Rv at Romayor, TX 1924-2004
8065000 Trinity Rv nr Oakwood, TX 1923-2004
8062500 Trinity Rv nr Rosser, TX 1939-2004
8043950 Big Sandy Ck nr Chico, TX 1936-2004
8044000 Big Sandy Ck nr Bridgeport, TX 1936-1998
8055500 Elm Fk Trinity Rv nr Carrollton, TX 1907-2004
8057000 Trinity Rv at Dallas, TX 1902-2004
8049500 W Fk Trinity Rv at Grand Prairie, TX 1925-2004
8048000 W Fk Trinity Rv at Ft Worth, TX 1920-2004
8047500 Clear Fk Trinity Rv at Ft Worth, TX 1924-2004

SAN JACINTO GAGES
Gage ID Gage Name POR

8068500 Spring Ck nr Spring, TX 1939-2004
8075000 Brays Bayou at Houston, TX 1936-2004
8074500 Whiteoak Bayou at Houston, TX 1936-2004
8070000 E Fk San Jacinto Rv nr Cleveland, TX 1939-2004
8068000 W Fk San Jacinto Rv nr Conroe, TX 1924-2004

EC Identified Gages 
(Trinity and SJ)



Tiered Approach

Compared methods to identify prioritized 
locations
– “Priority Gage Locations”:  If several (or all) of 

the approaches identify a similar location this 
gage location can be readily accepted

– “Secondary Gage Locations”:  If a remaining 
gage location is identified by one approach 
(but not others) this gage location may be 
utilized in subsequent analyses as specific 
needs are identified



TCEQ EC Browning P.O.R.
1 Main Trinity W Fk Trinity Rv nr Jacksboro 1956-2004
2 Main Trinity W Fk Trinity Rv at Grand Prairie W Fk Trinity Rv at Grand Prairie 1925-2004 T1
3 Main Trinity Elm Fk Trinity Rv nr Carrollton Elm Fk Trinity Rv nr Carrollton 1907-2004 T2
4 Main Trinity Denton Ck nr Justin 1949-2004
5 Main Trinity Trinity Rv nr Rosser Trinity Rv nr Rosser Trinity Rv nr Rosser Trinity Rv nr Rosser 1924-2004 T3
6 Main Trinity East Fk Trinity Rv nr Rockwall 1924-1954
7 Main Trinity Cedar Ck nr Mabank 1938-1966
8 Main Trinity Richland Ck nr Richland 1939-1989
9 Main Trinity Chambers Ck nr Corsicana 1939-1984

10 Main Trinity Trinity Rv nr Oakwood Trinity Rv nr Oakwood Trinity Rv nr Oakwood Trinity Rv nr Oakwood 1923-2004 T4
11 Main Trinity Trinity Rv at Riverside 1923-1968
12 Main Trinity Trinity Rv at Romayor Trinity Rv at Romayor Trinity Rv at Romayor 1924-2004 T5
18 Trib Trinity Big Sandy Ck nr Bridgeport 1936-1998
19 Trib Trinity Clear Fk Trinity Rv nr Aledo 1947-1975
20 Trib Trinity Clear Ck nr Sanger 1949-2004
21 Trib Trinity Rowlett Ck nr Sachse 1968-2004
22 Trib Trinity Kings Ck nr Kaufman 1963-1987
23 Trib Trinity Upper Keechi Ck nr Oakwood 1962-2004
24 Trib Trinity Menard Ck nr Rye 1965-2004
1 Main SJ West Fk San Jacinto Rv nr Conroe West Fk San Jacinto Rv nr Conroe 1924-2004 SJ1
2 Main SJ Spring Ck nr Spring Spring Ck nr Spring 1939-1995 SJ2
3 Main SJ East Fk San Jacinto Rv nr Cleveland East Fk San Jacinto Rv nr Cleveland 1939-2004 SJ3
4 Main SJ Greens Bayou nr Houston 1952-2004
5 Main SJ Cedar Bayou nr Crosby 1971-2004
6 Trib SJ Cypress Ck nr Westfield 1944-2004
7 Trib SJ Caney Ck nr Splendora 1944-2004
8 Trib SJ Brays Bayou at Houston Brays Bayou at Houston 1936-2004 SJ4

Alt-1 Main Trinity West Fk Trinity Rv at Ft Worth West Fk Trinity Rv at Ft Worth 1920-2004
Alt-2 Main Trinity Elm Fk Trinity Rv nr Sanger 1949-1984
Alt-3 Main Trinity Elm Fk Trinity Rv at Gainesville 1985-2004
Alt-4 Main Trinity Trinity Rv at Trinidad Trinity Rv at Trinidad Trinity Rv at Trinidad 1964-2004 T6
Alt-5 Main Trinity Trinity Rv at Dallas Trinity Rv at Dallas Trinity Rv at Dallas 1902-2004 T7
Alt-6 Main Trinity Cedar Ck nr Kemp 1963-2004
Alt-7 Main Trinity Trinity Rv nr Crockett Trinity Rv nr Crockett Trinity Rv nr Crockett 1963-2004 T8
Alt-8 Main Trinity Trinity Rv nr Midway 1939-1970
Alt-9 Main Trinity Trinity Rv at Liberty Trinity Rv at Liberty 1940-2003

Alt-10 Trib Trinity North Ck nr Jacksboro 1956-1980
Alt-11 Trib Trinity Little Elm Ck nr Aubrey 1956-2004
Alt-12 Trib Trinity Sister Grove Ck nr Princeton 1949-1975
Alt-13 Trib Trinity Catfish Ck nr Tenneessee Colony 1962-1989
Alt-14 Trib Trinity Bedias Ck nr Madisonville 1967-2004
Alt-1 Main SJ Whiteoak Bayou at Houston Whiteoak Bayou at Houston 1936-2004 SJ5
Alt-2 Trib SJ Luce Bayou abv Lk Houston nr Huffman 1984-2004
Alt-3 Trib SJ Sims Bayou at Houston 1952-2001

Clear Fk @ Ft Worth 1924-2004
Big Sandy Ck near Chico 1936-2004

Trinity nr Goodrich 1965-2004

Trungale



“A”



Work Items

I. Identified Priority Gage Locations
A.  Rosser, Oakwood, Trinidad, Crockett
B.  Grand Prairie, Carrollton, Romayor, Dallas
C. Conroe, Spring, Cleveland, Brays, White 

Oak
II. Identified Secondary Gage Locations

Jacksboro, Denton Ck. nr Justin, East Fork 
nr Rockwall (alt. Crandall), Upper Keechi nr 
Oakwood, Menard Ck. nr Rye, Elm Fk 
Trinity nr Sanger, Buffalo Bayou nr 
Houston



Work Items

III. Items for BBEST Consideration
1.  Utilize pre-upstream impoundment, current 

condition, and the entire period of record as 
benchmarks for initial evaluations.

2.  7Q2 may not be the default.  Utilization of WQ 
overlay in a case by case basis should be 
considered.

3.  Hydrology alone is insufficient for a flow 
recommendation, as it is itself an overlay.  There 
needs to be some (undefined) minimum amount of 
scientific overlay information to make a 
scientifically defensible instream flow 
recommendation.



Action Items

IV.  Integrate identified Priority “A.” gage 
location data into overlay information

1.  WQ Database
2.  TRAACS Database
3. Guillen SB2 Data

V. Identifiy data for collection and 
integration for Priority “B.” and “C.” gage 
locations.

1. Consider initiation of scoping/contracting 
effort for overlay aggregation



Action Items

VI. Perform HEFR Analysis
1. Evaluate several alternative approaches for 

Priority “A., B., and C.” gage locations.
1. Consider various parameter alternatives

2. Time periods for comparative evaluation
1. Pre-Upstream Impoundment
2. Post-1970
3. Entire period-of-record

VII. Apply the Knowledge Gained from IV., 
V., & VI. To II. to select Secondary 
Gage Locations as necessary.



Spare Slides





Order Type Gage Name STAT DA HUC DAY1 DAYN SEG TPWD_SIG CORE USFWS_BOTTSB2 US_ALT ALT_DATE START END YEARS
1 1Main 8042800 W Fk Trinity Rv nr Jacksboro A 683 12030101 3/1/1956 9/30/2007 0812 N N 1956 2007 52
2 1Main 8049500 W Fk Trinity Rv at Grand Prairie A 3065 12030102 4/1/1925 9/30/2007 0841 Y N ARLINGTON 3/31/1957 1925 1957 33
3 1Main 8055500 Elm Fk Trinity Rv nr Carrollton A 2459 12030103 1/1/1907 9/30/2007 0822 Y N GRAPEVINE 7/3/1952 1907 1952 46
4 1Main 8053500 Denton Ck nr Justin A 400 12030104 10/1/1949 9/30/2007 0826A Y N 1949 2007 59
5 1Main 8062500 Trinity Rv nr Rosser A 8147 12030105 8/1/1924 9/30/2007 0805 Y 15 US P5_6 Y LAVON / RAY HUBBARD 9/14/1953 1924 1953 30
6 1Main 8061500 E Fk Trinity Rv nr Rockw all I 840 12030106 10/1/1924 9/30/1954 N N LAVON / RAY HUBBARD 9/14/1953 1924 1953 30
7 1Main 8063000 Cedar Ck nr Mabank I 733 12030107 10/1/1938 2/7/1966 N N CEDAR CREEK 7/2/1965 1938 1965 28
8 1Main 8063500 Richland Ck nr Richland I 734 12030108 4/1/1939 6/30/1989 0837 N N NAVARRO MILLS 3/15/1963 1939 1963 25
9 1Main 8064500 Chambers Ck nr Corsicana I 963 12030109 4/1/1939 9/30/1984 0814 N N 1939 1984 46

10 1Main 8065000 Trinity Rv nr Oakw ood A 12833 12030201 10/1/1923 9/30/2007 0804 Trinity River Y 2 DS P2 Y RICHLAND-CHAMBERS / CEDAR 7/2/1965 1923 1965 43
11 1Main 8066000 Trinity Rv at Riverside A 15589 12030202 10/1/1923 9/30/1968 0803 Trinity River N Y 1923 1968 46
12 1Main 8066500 Trinity Rv at Romayor A 17186 12030203 5/1/1924 9/30/2007 0802 Trinity River Y 1 US P1 N LIVINGSTON 10/31/1968 1924 1968 45
13 1Main 8068000 W Fk San Jacinto Rv nr Conroe A 828 12040101 5/1/1924 9/30/2007 1004 N 3 US P5_6 N CONROE 1/31/1973 1924 1973 50
14 1Main 8068500 Spring Ck nr Spring A 409 12040102 4/1/1939 9/30/2007 1008 Y N 1939 2007 69
15 1Main 8070000 E Fk San Jacinto Rv nr Cleveland A 325 12040103 5/1/1939 9/30/2007 1003 East Fork San Y N 1939 2007 69
16 1Main 8076000 Greens Bayou nr Houston A 68.7 12040104 10/1/1952 9/30/2007 1016 N N 1952 2007 56
17 1Main 8067500 Cedar Bayou nr Crosby A 64.9 12040203 10/1/1971 9/30/2007 0902 Y N 1971 2007 37
18 2Trib 8044000 Big Sandy Ck nr Bridgeport A 333 12030101 10/1/1936 2/5/1998 0810A N N 1936 1998 63
19 2Trib 8046000 Clear Fk Trinity Rv nr Aledo I 251 12030102 8/1/1947 10/9/1975 0831 Y N 1947 1975 29
20 2Trib 8051500 Clear Ck nr Sanger A 295 12030103 3/1/1949 9/30/2007 0823C Clear Cr. N N 1949 2007 59
21 2Trib 8061540 Row lett Ck nr Sachse A 120 12030106 3/1/1968 9/30/2007 Y N 1968 2007 40
22 2Trib 8062900 Kings Ck nr Kaufman I 233 12030107 1/1/1963 9/30/1987 Y N 1963 1987 25
23 2Trib 8065200 Upper Keechi Ck nr Oakw ood A 150 12030201 5/1/1962 9/30/2007 Upper Keechi CY N 1962 2007 46
24 2Trib 8066300 Menard Ck nr Rye A 152 12030202 12/1/1965 9/30/2007 Menard Cr. Y N 1965 2007 43
25 2Trib 8069000 Cypress Ck nr Westfield A 285 12040102 7/1/1944 9/30/2007 1009 Y N 1944 2007 64
26 2Trib 8070500 Caney Ck nr Splendora A 105 12040103 1/1/1944 9/30/2007 1010 Caney Cr. Y N 1944 2007 64
27 2Trib 8075000 Brays Bayou at Houston A 94.9 12040104 6/1/1936 9/30/2007 1007B N N 1936 2007 72
28 3MainAlt 8048000 W Fk Trinity Rv at Ft Worth A 2615 12030102 10/1/1920 9/30/2007 0806 Y N BENBROOK 9/29/1952 1920 1952 33
29 3MainAlt 8050500 Elm Fk Trinity Rv nr Sanger I 381 12030103 5/1/1949 12/5/1984 N N RAY ROBERTS 6/30/1987 1949 1987 39
30 3MainAlt 8050400 Elm Fk Trinity Rv at Gainesville A 174 12030103 10/1/1985 9/30/2007 0824 Y N 1985 2007 23
31 3MainAlt 8062700 Trinity Rv at Trinidad A 8538 12030105 10/1/1964 9/30/2007 0804 N 5 DS P5_6 Y 1964 2007 44
32 3MainAlt 8057000 Trinity Rv at Dallas A 6106 12030105 10/1/1902 9/30/2007 0805 N Y DFW Reservoirs 11/1/1954 1902 1954 53
33 3MainAlt 8062800 Cedar Ck nr Kemp A 189 12030107 1/1/1963 9/30/2007 N N 1963 2007 45
34 3MainAlt 8065350 Trinity Rv nr Crockett A 13911 12030201 10/1/1963 9/30/2007 0804 Trinity River N 3 US P5_6 Y 1963 2007 45
35 3MainAlt 8065500 Trinity Rv nr Midw ay I 14450 12030202 4/1/1939 11/13/1970 0803 Trinity River N 15 US P5_6 Y 1939 1970 32
36 3MainAlt 8067000 Trinity Rv at Liberty A 17468 12030203 11/25/1940 6/25/2003 0802 Trinity River N 5 US P1 N LIVINGSTON 10/31/1968 1940 1968 29
37 3MainAlt 8074500 Whiteoak Bayou at Houston A 86.3 12040104 6/1/1936 9/30/2007 1017 N N 1936 2007 72
38 4TribAlt 8042700 North Ck nr Jacksboro I 21.6 12030101 8/1/1956 10/20/1980 N N 1956 1980 25
39 4TribAlt 8052700 Little Elm Ck nr Aubrey A 75.5 12030103 6/1/1956 9/30/2007 0823A Y N 1956 2007 52
40 4TribAlt 8059500 Sister Grove Ck nr Princeton I 113 12030106 9/1/1949 1/31/1975 0821B N N 1949 1975 27
41 4TribAlt 8064800 Catf ish Ck nr Tennessee Colony I 207 12030201 5/1/1962 9/30/1989 0804G Catf ish Cr. N P3 N 1962 1989 28
42 4TribAlt 8065800 Bedias Ck nr Madisonville A 321 12030202 10/1/1967 9/30/2007 Y N 1967 2007 41
43 4TribAlt 8071280 Luce Bayou abv Lk Houston nr Huffman A 218 12040103 5/1/1984 9/30/2007 1002B Luce Bayou Y N 1984 2007 24
44 4TribAlt 8075500 Sims Bayou at Houston A 63 12040104 10/1/1952 9/1/2001 1007 N N 1952 2001 50



TCEQ Classified Segments
• Assignment of 

segments has 
some basis in 
geographic and 
hydrologic 
diversity

• Segments include 
the impounded 
areas of reservoirs



Ecological Zonation
• GIS data and 

descriptions of 
Ecoregions are 
available at several 
scales

• Ecologically 
significant stream 
segments

• SB 2 study 
information 



Hydrological Zonation

•USGS Core Network Gages
•Regionalization
•Major Flow
•Streamflow Conditions



Additional Information



Additional Information (cont.)



Incorporating the SB 2 Segment

• SB 2 segment 
should be 
considered

• Data from the SB 2 
studies can inform 
adaptive 
management 
envisioned by SB 
3.



TCEQ Summary

• Hydrology
– Do the USGS Core Network Gages have a 

sufficient period of record?
– Are there redundant gages?
– Can the most downstream gage represent 

both instream flows and freshwater 
inflows?

– Are segments that include unique 
hydrologic features represented?



TCEQ Summary (cont.)

• Biology
– Are all ecoregions represented?
– Are ecologically or biologically significant 

streams accounted for?
• Water Quality

– Are water quality considerations 
accounted for?

– Are stream segments with exceptional 
aquatic life use accounted for?



TCEQ Summary (cont.)

• Geomorphology
– Are the dominant geomorphic zones 

represented?
– Are unique or problematic features or 

zones accounted for?
• Other Factors



Geology
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