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Appendix A — Previous Studies and Data Collection

A.1.0 Summary of Previous Studies

Numerous studies, reports, and surveys have been completed throughout the years related to the
Lower Brazos River. Documents were obtained from the Brazos River Authority (BRA), the Fort Worth
District Corps of Engineers (USACE), the Texas Water Development Board, Federal Emergency
Management Agency (FEMA), Texas Department of Transportation (TxDOT) and other agencies.
These documents were reviewed for this study.

1. USACE Fort Bend County Study (1977) - In February 1977, a report titled “Reassessment of
100-Year Peak Flow, Brazos River at Richmond, Texas by Espey Huston and Associates, Inc.
(1984)" prepared by the USACE for the Fort Bend County Commissioners Court established
the 1% ACE peak flow for the Brazos River at Richmond to be 210,000 cfs.

2. Initial Countywide FEMA Flood Insurance Study (1984) - The inifial countywide hydrologic
and hydraulic analyses for Fort Bend County were completed by Espey Huston and
Associates for FEMA in May 1984. Espey Huston and Associates developed a methodology
to re-analyze gauge data at the Brazos River at Richmond, Texas gauge (USGS ID
08114000). The methodology was developed to address the progressive development of
maijor flood control structures within the Brazos River basin over the years resulting in a non-
homogeneous streamflow data set. Recorded flows were adjusted to “unregulated flow
conditions by adding the net change in reservoir storage”. The HEC-1 hydrologic
computer program was utilized to produce “unregulated” flood flows to be used in the
flood frequency Pearson Type Il analysis. Once a satisfactory calibration had been
obtained without the reservoirs, the effect of the reservoirs was incorporated and a value
for each flood flow was determined. Based on this study, the 1% ACE peak flow for the
Brazos River af Richmond was reduced to 181,000 cfs and applied throughout the 90 river
miles in Fort Bend County.

3. Flood Protection Planning Study for the Brazos Valley Subdivision Area City of Simonton,
Texas (1996) -In 1996, Claunch and Miller completed a flood protection planning study for
the City of Simonton, Texas, focused on the Brazos Valley Subdivision. The study
determined that the 1% ACE flood elevations near the Brazos Valley Subdivision range from
109 to 113 feet. Protection of Section | of the subdivision was determined to not be
technically or economically feasible. A proposed levee system, including detention
storage, diversion channel, main channel, and collector channel, was recommended for
protection of Sections Il and Il of the subdivision. The estimated cost for the levee system
(not including land acquisition) was $1.8 million in 1996. In addition to structural
alternatives, it was recommended that the City’s floodplain management ordinances be
revised to require new construction to be a minimum of one foot above the 1% ACE
floodplain.

4. DFIRM Update for Fort Bend County, Texas (2009) - In 2009, the Comprehensive Flood Risk
Resources and Response Joint Venture (CF3R) completed a hydrologic and hydraulic
update of the Brazos River in Fort Bend County. CF3R contracted LJA Engineering and
Surveying, Inc. to perform the flood frequency analysis of the USGS Richmond gauge.
Analysis of the flow attenuation along the Brazos River was performed by CF3R. The 2009
LJA flood frequency analysis for the Brazos River at Richmond gauge is shown in Table A-
1.
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Table A-1: 2009 LJA Flood Frequency Analysis Results at Richmond, Tx Gauge

Unregulated Discharge  Regulated Discharge

Probability (cfs) (cfs)
10% ACE 134,000 103,000
2% ACE 192,000 147,000
1% ACE 215,000 164,000

0.2% ACE 246,000 202,000

To aftenuate and distribute the flows across Fort Bend County, CF3R performed an analysis
of the flow attenuation for the Brazos River between the Hempstead, Richmond, and
Rosharon USGS gauges. The analysis determined that peak flows are reduced
approximately 10-20% from Hempstead to Richmond and approximately 10% from
Richmond to Rosharon. The unsteady flow option of HEC-RAS was used to calculate the
flow distributions of different flow events from the Waller/Fort Bend County Line to the
Brazoria/Fort Bend County Line. The analysis showed that most of the attenuation from the
Hempstead gauge to the Richmond gauge occurs in Waller County.

In 1986, the USACE study for the Brazoria County FIS determined that due to a lower
topography to the east, high flows from the Brazos River along the Fort Bend/Brazoria
County line overflowed in an easterly direction. Due to the overflow, the 1% ACE flow in
the Brazos Riveris reduced from 181,000 cfs at the Brazoria/Fort Bend County line to 103,189
cfs at the confluence of the Brazos River with Cow Creek (Brazoria County current effective
FIS). Based on the flow distribution in the current effective Brazos River HEC-2 model in
Brazoria County, the 1% ACE flow distribution for the Brazos River was adjusted to reflect
the gradual drop from 162,000 cfs at the Brazoria/Fort Bend County line to 103,189 cfs atf
the confluence of Cow Creek and the Brazos River. Table A-2 shows the distributed 1% ACE
flow along the Brazos River across Fort Bend County.

Table A-2: 2009 Distributed 1% ACE Discharges in Fort Bend County

Waller/Fort Bend County Line 171,700
FM 1093 168,000

FM 723 165,700

Richmond USGS Gauge 164,000
Brazoria/Fort Bend County Line 162,000
Cow Creek and Brazos River 103,289

In addition to the hydrologic analysis update, a steady state HEC-RAS hydraulic model
was developed for the Brazos River in Fort Bend County. 115 cross-sections were included
along the Brazos River, with 78 of those generated from field survey. In addition, ten
bridges and 14 levees were included in the model. Resulting water surface elevations at
key locations are shown in Table A-3.
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Table A-3: 2009 Fort Bend County Water Surface Elevations

Waller/Fort Bend County Line 112.42 115.56 116.53 118.04
Upstream of FM 1093 107.03 111.35 112.83 115.78
Upstream of FM 1489 100.50 106.49 108.28 111.61
Upstream of FM 723 85.34 91.51 93.19 95.84

Richmond Gauge (US 90A) 76.73 81.44 82.92 85.36
Upstream of Grand Parkway 72.07 76.04 77.33 80.04
Upstream of U.S. Hwy. 59 71.00 74.52 75.64 77.91
MUD 46 64.77 67.26 68.06 69.31
Brazoria/Fort Bend County 56.98 58.09 58.50 58.99
Upstream of FM 1462 52.05 52.53 52.59 52.91

5. Review of Prior Studies of Brazos River and Oyster Creek Flows (2015) - In 2015, Risk
Assessment, Mapping and Planning Partners (RAMPP) prepared a study under confract
with FEMA Region VI in order to determine whether the Brazos River 1% ACE event
discharge and Base Flood Elevations (BFEs) in the draft Brazoria County workmap where
suitable for the Levee Analysis and Mapping Procedures (LAMP) analysis of the Angleton
and Velasco Drainage District Levees. The study did not establish new preliminary flows or
BFEs.

The study concluded that prior studies on the Brazos River have significantly over-estimated
the various refurn frequency flows. The frequency curves generate in the prior studies
place the largest flow ever recorded (1929) in 92 years at less than a 10-year event. Two
key inaccuracies in the prior reports are the inclusion of pre-1915 floods in the statistical

analysis and the selection of an inappropriate channel routing method in the hydrologic
models.

A.2.0 Gauge Data

There are several mainstem USGS flow gauges throughout the Lower Brazos Basin. In addition to
these mainstem gauges, there are numerous USGS gauges on fributaries and reservoirs throughout
the basin. In fotal, over 42 USGS streamflow gauges have been or are currently in service within
the Lower Brazos River Basin. Table A-4 provides a summary of the USGS flow gauges utilized for
this study. These gauges were selected due to their period-of-record and locations. In addition
to the streamflow gauges, USGS stage gauges at Sterling C. Robertson Dam and Bistone Dam
(headwater) are utilized. The table include the gauge datum elevationin feet above the NAVD88
vertical datum as a reference to the gauges elevation. The USGS gauge locations are shown on
Exhibit A-1 at the end of this Appendix.
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Table A-4: Lower Brazos River USGS Gauges

58,200
Brazos River near Aquilla 8093100 1938-Present (May 1957) 404.29
. 101,000
Brazos River at Waco 8096500 456 1898-Present . 349.34
(April 1957)
Brazos River near Highbank 8098290 1,650 1965-Present 78,780 279.29
9 ' (Feb. 1986) :
. . . . 79.600
Little River near Little River 8104500 384 1962-Present 400.11
(May 1965)
. . 116,000
Little River at Cameron 8106500 1,491 1916-Present 281.89
(Dec. 1991)
Big Elm Creek near Cameron 8108250 314 2008-Present AESCD 320.00
9 (Apr. 2016) :
Brazos River near Bryan 8108700 4,341 1993-Present 29,700 189.30
4 ' (Jul. 2007) :
Davidson Creek near Lyons 8110100 195 1962-Present AT 220.26
Y (Oct. 1994) '
Navasota River near Easterl 8110500 938 1924-Present 0450 271.46
Y (Apr. 2009) :
Navasota River above 27,200
Groesbeck 8110325 240 1979-Present (May 1979) 396.65
Big Creek near Freestone 8110430 97 1979-Present AL 362.94
9 (Oct. 2013) :
Navasota River at OSR 8110800 1,317 1997-Present 94800 245.00
' (Apr. 2009) ’
Brazos River near Hempstead 8111500 8,156 1938-Present IS0 107.90
P ' (May 2016) :
. . 1963-1993; 91,100
Mill Creek near Bellville 8111700 362 2000-Present (May 2016 122.82
Brazos River near San Felipe 8111850 8,873 2013-Present 000 0.00
P ' (Aug. 2017) :
. . 122,000
Brazos River near Richmond 8114000 9,213 1903-Present 27.94
(Sep 2017)
Brazos River near Rosharon 8116650 9,532 1967-Present IS /00D 0.00

(Aug. 2017)
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A.3.0 Vertical Datum Adjustments

The vertical datum utilized for this study is the North American Vertical Datum of 1988 (NAVD).
Several previous studies were completed using the National Geodetic Vertical Datum of 1929
(NGVD). Conversion factors between NGVD to NAVD are included in Table A-5 below.

Table A-5: Vertical Datum Adjustments by County

Austin 0.07 feet

Brazoria 0.1 feet
Fort Bend -0.014 feet
Waller 0.045 feet
Washington 0.11 feet

A.4.0 Current Effective FEMA Studies

The Brazos River reach from the Austin/Waller county boundary to the Gulf of Mexico includes
portions of four separate FEMA Flood Insurance Studies (FIS) including Brazoria County, Fort Bend
County, Austin County, and Waller County.

1. Brazoria County FIS - The Brazoria County FIS was last updated in September 22, 1999. The
hydrology and hydraulics for the Brazos River is based on the 1985 Espey Huston and
Associates study. The Brazoria County flood maps are in the process of being updated as
part of FEMA's MAPMOD program but are awaiting levee analyses before preliminary
maps are released. The 1% ACE discharge published in the 1999 FIS near the mouth of the
Brazos River (River Mile 5) is 60,700 cfs. The published discharge at the Brazoria/Fort Bend
County Line (River Mile é4) is 175,000 cfs. Table A-6 provides a summary of the 1999 FIS
published discharges along the Brazos River in Brazoria County. The current effective FIRMs
for Brazoria County are dated 1999. The Brazos River is mapped as a Zone AE with
Floodway. The 1% ACE water surface elevation in the 1999 FIS is 24.5 feet (NGVD 1989-
Releveling) at FM 521, 28.5 feet (NGVD 1989-Releveling) at SH 35, and 59.0 feet (NGVD
1989-Releveling) at the Fort Bend County Line.

Table A-6: 1999 Brazoria County FIS Summary of Discharges

river mile 5 59,900 60,100 60,700 60,900
river mile 16 75,600 76,600 77,000 78,900

river mile 21 76,200 88,300 95,700 103,000
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river mile 32 84,800 93,600 94,600 101,000
river mile 38 90,500 91,800 92,000 92,500
river mile 50 96,100 101,000 101,000 102,000
river mile 60 96,100 105,000 108,000 116,000
river mile 64 97,800 151,000 175,000 234,000

2. Fort Bend County FIS - The Fort Bend County FIS was revised December 21, 2017. The
original countywide Fort Bend FIS was printed in 1992. The FIS was revised in 1997, 2000,
and 2001, but the Brazos River hydrology was not updated from the original 1984 Espey
Huston and Associates analysis. The 2017 FIS update is based on new frequency
discharges along the Brazos River from the 2009 CF3R/LJA study (See Section A.1.0 Item 4
for report summary). This new study revised the previous 1% ACE discharge at Richmond
from 181,000 cfs (1984 Espey, Huston & Associates Study) to 164,000 cfs. In addition to
development of new frequency discharges, a new steady-state HEC-RAS hydraulic model
was developed for the Brazos River through Fort Bend County to determine frequency
water surface elevations. Table A-7 provides a summary of the 2017 FIS published
discharges along the Brazos River. Table A-8 provides a summary of the 2017 FIS published
1% ACE water surface elevations along the Brazos River through Fort Bend County.

Table A-7: 2017 Fort Bend County FIS Summary of Discharges

AT BrGZO”GGFnOe” B Seu 103,000 145,000 162,000 200,000
At US 90A (Richmond Gauge) 103,000 147,000 164,000 202,000
Just upstream of FM 723 103,400 148,500 165,700 201,100

Just upstream of FM 1093 103,900 150,600 168,000 206,900

At the Waller/Fort Bend County Line 105,400 153,900 171,700 211,500

Table A-8: 2017 Fort Bend County FIS Summary of Water Surface Elevations

Fort Bend/Brazoria Co. Line 51.0
FM 1462 52.0

US Hwy. 59 76.0

Grand Parkway 77.0

US 90A (Richmond Gauge) 83.0
FM 723 93.0

FM 1489 108.0

FM 1093 112.0
Waller/Fort Bend Co. Line 116.5

HHHALFF
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3. Austin County FIS - The Austin County FIS was last updated in September 2010. The
hydrology and hydraulics for the Brazos River is based on the 1985 Espey Huston and
Associates study. Table A-9 provides a summary of the 2010 FIS published 1% ACE
discharges along the Brazos River in Austin County. The Brazos River is mapped as a Zone
AE with Floodway between State Highway 59 and the Washington County line. The Brazos
River is mapped as a Zone A floodplain between FM 1458 and State Highway 59. Below
FM 1458, the Brazos River is mapped as a Zone AE with Floodway. Table A-10 provides a
summary of the 2010 FIS published 1% ACE water surface elevations along the Brazos River
through Austin County.

Table A-9: 2010 Austin County FIS Summary of Discharges

Hwy. 159 42,640 206,962
6.4 miles Downstream of IH-10 34,384 181,000
5.6 miles upstream of ATSFR 21,380 181,000

Table A-10: 2010 Austin County FIS Summary of Water Surface Elevations

Fort Bend/Austin Co. Line 106.0
FM 1093 108.0

IH-10 and U.S. Hwy. 190 121.0
FM 1458 127.0

SH 159 162.5
Austin/Washington Co. Line 165.0

4. Waller County FIS - The Waller County FIS was last updated in February 2009. The hydrology
and hydraulics for the Brazos River are based on the 1985 Espey Huston and Associates
study. Table A-11. provides a summary of the 2009 FIS published discharges along the
Brazos River in Waller County. Above U.S. Hwy. 290, the Brazos River is mapped as Zone A
with no base flood elevations (BFE). The Brazos Riveris also mapped as a Zone A floodplain
between State Highway 59 and FM 1458. Below FM 1458, the Brazos River is mapped as a
Zone AE with Floodway. The Brazos River is also mapped as a Zone AE with Floodway
between U.S. Hwy. 290 and State Highway 59. Table A-12 provides a summary of the 2009
FIS published 1% ACE water surface elevations along the Brazos River through Waller
County.
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Table A-11: 2009 Waller County FIS Summary of Discharges

Hwy. 159 110,000 182,473 206,962 260,000
6.4 miles downstream of IH-10 101,000 157,000 181,000 242,000

Table A-12: 2009 Waller County FIS Summary of Water Surface Elevations

Fort Bend/Waller County Line 117.0
IH-10 121.0

SH 159 162.5

U.S. Hwy. 290 169.0

A.5.0 Historical Storm Events

Numerous historical storm events were researched for comparison and calibration purposes as
part of the Lower Brazos Floodplain Protection Planning Study. A complete list of peak flows at
the Hempstead, Richmond, and Rosharon gauges as recorded by the USGS are shown in Table
A-13, Table A-14, and Table A-15, respectively. A summary of major flood events in the Lower
Brazos River is provided following the USGS peak recorded flows.

Table A-13: Hempstead Gauge Peaks (USGS ID 08111500 / 1938-2017)

Nov. 1940 116,000
April 1942 90,500
May 1944 108,000
April 1945 106,000
May 1946 85,300
May 1957 143,000
Feb. 1958 91,800
May 1965 106,000
April 1977 84,700
June 1979 83,800
Dec. 1991 116,000
Oct. 1994 109,000
Nov. 2004 84,100
July 2007 80,100
May 2015 91,500
May 2016 153,000

August 2017 101,000
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Table A-14: Richmond Gauge Peaks (USGS ID 08114000 / 1903-2017)

April 1926 86,900
June 1929 123,000
February 1932 80,500
May 1935 90,900
July 1940 82,100
Nov. 1940 117,000
May 1944 93,800
April 1945 85,000
May 1946 82,500
May 1953 83,100
May 1957 119,000
Oct. 1957 87,600
May 1965 98,800
May 1968 89.600
June 1979 88,100
Jan. 1992 94,000
Oct. 1994 88,100
Oct. 1998 80,300
Nov. 2002 74,800
Nov. 2004 76,700
July 2007 72,100
June 2015 72,900
June 2016 102,000
September 2017 122,000

Table A-15: Rosharon Gauge Peaks (USGS ID 08116650 / 1967-2017)

May 1968 79,900
June 1973 79,300
Apr. 1977 73,000
June 1979 76,500
Jan. 1992 82,700
Oct. 1994 84,400
Nov. 1998 76,400
Nov. 2002 63,700
Nov. 2004 71,100
July 2007 67,800

June 2015 67,600
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June 2016 112,000
August 2017 133,000

1. December 1913 Flood - (Source: Flash Floods in Texas by Jonathan Burnett and Excessive
Rainfall in Texas) In the fall of 1913, a period of wet weather saturated the central and
lower Brazos River Basin and by the end of November, the Brazos River was at its highest
level in ten years. In early December, a low-pressure system stalled over West Texas. For
several days (December 1-4), the system triggered confinuous rain showers and storms
over areas saturated from the fall rains. Table A-16 shows the 1913 event estimated rainfalll
totals.

Table A-16: December 1913 Flood Estimated Rainfall Totals

Lampasas 3.09 0.00 6.05 1.57 1.67 1.03 10.32 13.41
Waco 3.52 0.00 1.42 2.0 5.4 1.0 9.82 13.34
Temple 2.63 0.00 1.0 4.43 2.93 1.4 9.76 12.39
Cameron 2.67 0.62 4.09 4.29 0.97 0.0 9.97 12.64
Taylor 2.28 0.05 2.25 5.6 1.83 0.3 10.03 12.31
Georgetown  3.24 0.00 4.0 4.5] 5.05 0.02 13.58 16.82
Hewitt 2.72 Trace 2.22 7.86 0.8 0.96 11.84 14.56
Salado 2.3 0.00 2.67 5.9 1.5 1.15 11.22 13.52
Brenham 8.4 0.00 0.16 0.42 3.73 0.5 4.81 13.21
Somerville 11.0 0.00 0.3 5.0 7.75 0.5 13.55 24.55

At 7:00 a.m. on December 1, the Brazos River at Waco was at 13 feet. The River peaked
at 39.7 feet on December 3. The Brazos River flooded the town of Marlin which sits five
miles away from the river. Flooding continued downstream at Valley Junction below the
confluence of the Little River and overtopped the new levee system in the Bryan-area. Af
Hempstead, the Brazos River reached 52.8 feet, and floodwaters spread six to eight miles
wide. Flooding continued downstream through Austin, Waller, Fort Bend, and Brazoria
Counties. Figure A-1 shows the rain totals for the Storm of December 1-5, 1913 atf the end
of the fifth day (source: Excessive Rainfallin Texas). The Colorado and Brazos Rivers merged
together in the lower reaches creating a floodplain over thirty miles wide. This event
occurred prior to construction of any flood control reservoirs in the Brazos and Colorado
River basins.
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Figure A-1: Rainfall Totals for Storm of December 1-5, 1913 End of Fifth Day

2. May 1957 Flood - (Source: Floods of April-June 1957 in Texas and Adjacent States by USGS
Water-Supply Paper 1652-B) The April-June 1957 flood came at the end of a severe drought
across Texas and the Brazos River Basin in the 1950s. The flood generated a high volume
of runoff across a large geographic area over the Brazos River Basin, including over 8
million acre-feet and 9.3 million acre-feet of runoff volume passing the Bryan and
Richmond gauges, respectively, along the Brazos River between April and June of 1957.
Lake Whitney rose from 512.38 feet on April 1, 1957 to 570.21 feet on May 28 (1.7 million
acre-feet change). Belton Reservoir rose from 558.18 feet on April 1 1o 620.44 feet on June
S resulting in a 729,300 acre-feet volume change. These were the only two USACE flood
mitigation reservoirs in the Brazos River basin in 1957. Fifteen to twenty-five inches of rainfall
occurred over the Brazos River basin during the three-month period of 1957. Table A-17
shows the recorded peak discharges at streamflow gauges across the Brazos River Basin.
Figure A-2 the Brazos River flood at the Southern Pacific Railroad near Hempstead, Texas
on May 1, 1957. The discharge at the time of the photo was estimated to be about 140,000
cfs. The photo was taken by the USACE.
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Table A-17: May 1957 Flood Observed Peak Discharges

Brazos River at Whitney 58,200 May 28, 1957
Aquilla Creek near Aquilla 8,550 April 23, 1957
Brazos River at Waco 101,000 April 20, 1957
Leon River near Belton 8,490 June 19, 1957
San Gabriel at Georgetown 155,000 April 24, 1957
Little River at Cameron 116,000 April 20, 1957
Brazos River at Bryan 137,000 April 26, 1957
Yegua Creek at Somerville 17,300 April 27, 1957
Navasota River near Bryan 35,800 April 26, 1957
Brazos River at Richmond 119,000 May 5, 1957
Brazos River at Brazoria 88,100 May 10, 1957

Figure A-2: Brazos River Flood at Southern Pacific Railroad, Hempstead, Texas May 1, 1957

3. Dec. 1991 - Spring 1992 Flood - Rainfall totals of six to ten inches across the Brazos River
Basin in late December 1991 resulted in widespread flooding. Record flooding moved
down the San Gabriel and Little Rivers into the Brazos River. The Brazos River was five miles
wide west of Bryan and College Station. Downstream, the Brazos River and Oyster Creek
merged. Residential flooding was widespread above Simonton to the Gulf of Mexico with
over 500 homes being impacted. Emergency spillways on every flood-control reservoir on
the Brazos River were spilling by mid-March 1992. A series of smaller flood events occurred
into late May or early June of 1992. Table A-18 shows the recorded peak discharges at
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streamflow gauges across the Brazos River Basin. Table A-19 shows the change in reservoir
level storage between mid-December 1991 and mid-March 1992.

Table A-18: 1991 Flood Observed Peak Discharges

Brazos River near Aquilla 8093100 23,800 ec. 28, 1991
Brazos River at Waco 8096500 50,000 Dec. 21, 1991
Brazos River near Highbank 8098290 72,200 Dec. 22, 1991
Little River at Cameron 8106500 116,000 Dec. 21, 1991
Navasota River near Easterly 8110500 61,800 Dec. 22, 1991
Brazos River at Richmond 8114000 94,000 Jan. 1, 1992
Brazos River near Rosharon 8116650 82,700 Jan. 3, 1992

Table A-19: 1991 Flood Reservoir Storage

Whitney 650,500 1,559,000 Dec. 28, 1991
Aquilla 56,720 118,900 Dec. 23, 1991
Waco 150,600 520,900 Dec. 23, 1991
Belton 445,200 1,168,000 Mar. 5, 1992

Stillhouse Hollow 236,800 654,000 Mar. 4, 1992

Granger 66,170 266,600 Mar. 4, 1992

Somerville 151,500 547,600 Mar. 6, 1992

4, Oct. 1998 Flood - (Source: NOAA Service Assessment South Texas Floods Oct. 17-22, 1998)
The Guadalupe-Blanco and Colorado River Basins received more rainfall than the Brazos
River basin in October 1998. Rainfall on the Brazos River averaged between five and ten
inches of rainfall across the central and lower regions from October 17-21, 1998. Table A-
20 shows the recorded peak discharges at streamflow gauges across the Brazos River
Basin.

Table A-20: 1998 Flood Observed Peak Discharges

Brazos River near Highbank 8098290 21,200 Oct. 18, 1998
Little River at Little River 8104500 19,100 Oct. 18, 1998
Little River near Cameron 8106500 47,000 Oct. 19,1998
Brazos River at Richmond 8114000 80,300 Oct. 22, 1998
Brazos River near Rosharon 8116650 76,400 Nov. 17, 1998

5. November 3-13, 2002 Flood - (Source: NWS October/November 2002 Heavy Rainfall and
Flooding Report) — During the last 10 days of October, an upper level frough stalled over
the region with numerous disturbances moving across the area. This provided several days
of widespread rainfall. The precipitation was further enhanced by a stationary front
located across southeast Texas into southwest and central Louisiana, as well as by the
remnants of Hurricane Kenna moving northeast across the area from Mexico. As a result,
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very heavy rainfall occurred in many areas. Table A-21shows the Novemlber 2002 observed
peak discharges in the Lower Brazos Basin.

Table A-21: November 2002 Observed Peak Discharges

Brazos River near Hempstead 8111500 66,854 Nov. 7, 2002
Davidson Creek near Lyons 8110100 11,900 Nov. 5, 2002
Brazos River at Richmond 8114000 74,700 Nov. 7, 2002

6. November 20-21, 2004 Flood - (Source: Flash Flooding Across Goliad and Victoria Counties
November 20t — 21st, 2004 https://www.weather.gov/crp/20041121 Flood) A significant
heavy rainfall event occurred on November 20-21, 2004. Up to 15 inches of rainfall was
observed over northern Goliad County which resulted in flash flooding along Perdido,
Coleto, and Spring Creeks. Several high-water rescues were performed as motorists
aftempted to cross flooded roadways. Table A-22 shows the recorded peak discharges at
streamflow gauges across the Brazos River Basin.

Table A-22: 2004 Observed Peak Discharges

Brazos River near Aquilla 8093100 16,300 ov. 30, 2004
Brazos River at Waco 8096500 28,400 Dec. 01, 2004
Brazos River near Highbank 8098290 41,200 Nov. 24, 2004
Brazos River near Bryan 8108700 69,800 Nov. 24, 2004
Brazos River at Richmond 8114000 76,700 Nov. 29, 2004
Brazos River near Rosharon 8116650 71,100 Nov. 29, 2004
Little River near Little River 8104500 13,900 Nov. 17, 2004
Little River near Cameron 8106500 32,600 Nov. 24, 2004
Navasota River near Easterly 8110500 15,600 Nov. 24, 2004
Navasota River at OSR 8110800 16,900 Nov. 25, 2004
Mill Creek near Bellville 8111700 19,300 Nov. 23, 2004

7. June-July 2007 Flood - A wet spring pattern was followed by a wet early summer. The most
significant rainfall occurred in the Brazos River upstream of Lake Whitney. Runoff from this
rainfall event moved downstream and generated peak discharges along the central and
lower Brazos River. Table A-23 shows the recorded peak discharges at streamflow gauges
across the Brazos River Basin.

Table A-23: 2007 Observed Peak Discharges

Brazos River near Aquilla 8093100 29,000 Mar. 29, 2007
Brazos River at Waco 8096500 39,600 Mar. 30, 2007
Brazos River near Highbank 8098290 43,100 May 28, 2007
Brazos River near Bryan 8108700 85,900 July 16, 2007
Brazos River at Richmond 8114000 72,100 July 20, 2007
Brazos River near Rosharon 8116650 67,800 July 6, 2007
Little River near Little River 8104500 26,700 June 27, 2007

Little River near Cameron 8106500 42,600 July 15, 2007
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Navasota River near Easterly 8110500 28,400 July 15, 2007
Navasota River at OSR 8110800 30,9200 May 05, 2007

8. September 2010 Flood - The remnants of Tropical Storm Hermine dropped significant
rainfall in the Little River Basin and along the IH-35 corridor. At Lake Georgetown, 16.37
inches of rainfall were recorded from September 7-9, 2010. Over 14.5 inches occurred
within a 24-hour period. The system did noft result in major flows along the mainstem of the
Brazos River, but the event was utilized to calibrate the Little River Basin for this study. Table
A-24 shows the recorded peak discharges at streamflow gauges in the Little River Basin
below Lake Belton and Stillhouse Hollow Lake.

Table A-24: 2010 Observed Peak Discharges

Little River at Little River 8104500 50,700 Sept. 08, 2010
Little River near Cameron 8106500 21,800 Sept. 10, 2010

9. October 13-14, 2013 Flood — (NWS October 30-31, 2013 Halloween Flash Flood Event
Report) An upper level frough that moved from northern New Mexico across the Texas
Panhandle and into Kansas and Oklahoma. A weak surface trough also stalled along
Interstate 35, providing a concentrating focus for moist Gulf air. The rainfall was a typical,
early fall, flood event occurring from the evening of October 30 through late afternoon on
October 31, 2013. There was widespread rainfall of 2-4 inches across central Texas with
substantial rainfall of 6-10 inches in the hill country. A bull’'s-eye of 12-14 inches in fell from
Wimberly to Driftwood. The rainfall resulted in major flash flooding along the 1-25 corridor
and minor flooding within the Lower Brazos Basin. Table A-24 show the peak discharges
observed during the October 2013 flood event.

Table A-25: October 2013 Flood Observed Peak Discharges

Brazos River near Bryan 8108700 55,300 Nov. 1, 2013
Little River at Cameron 8106500 22,200 Nov. 1, 2013
Navasota River near Easterly 8110500 34,600 Nov. 1, 2013
Brazos River near Hempstead 8111500 48,400 Nov. 3, 2013
Brazos River near Highbank 8098290 28,900 Oct 31, 2013
Navasota River at OSR 8110800 26,000 Nov. 2, 2013
Brazos River near Richmond 8114000 44,400 Nov. 5, 2013
Brazos River near Rosharon 8116650 39,300 Nov. 5, 2013

10. May 1 = June 20, 2015 — (Source: National Centers for Environmental Information) Across
already very saturated grounds, a slow-moving line of thunderstorms moved into Harris
County from central Texas during the evening hours of the 25th. Very heavy rainfall began
in the mid evening hours across the northern portions of the county, while additional
thunderstorms developed over central Fort Bend County and moved into Harris County
from the southwest. A period increasing storm activity occurred from around 10 PM to 1
AM from Fort Bend County into north-central Harris County where the cells merged with
the line of storms moving southward from northern Harris County. Thunderstorm continued
to merge together over central and southwest Harris County for several hours resulting in
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widespread significant flooding. The Houston/Galveston National Weather Service Office
issued their first ever Flash Flood Emergency for this event. The area's worst flooding was
focused across the western portion of Harris County from the northwest side of the City of
Houston to Richmond in central Fort Bend County. Hundreds of water rescues (mainly
motorists sfranded on area freeways and roadways) were performed by various agencies
during the height of the rainfall. After daylight on the 26", the Houston Fire Department
responded to many requests for assistance of residents in flooded homes.

Seven fatalities were directly related, and one additional fatality was indirectly related to
the flooding. Three fatalities resulted from the capsizing of a Houston Fire Department
rescue boat in Brays Bayou and the other four were all flooded vehicle related. Rainfall
totals averaged three to four inches across much of Harris County. Four to six inches were
fellin the area from Humble to Jersey Village to Katy, and then eastward to Galveston Bay.
Rainfall totals of eight to ten inches were recorded on the northwest side of the City of
Houston southwest to Sugar Land. A maximum rainfall accumulation of eleven inches was
recorded at Brays Bayou and Beltway 8. A Community Collaborative Rain, Hail, and Snow
Network (CoCoRaHS) observer, 6.2 miles west of Downtown Houston, recorded 10.03
inches of rainfall. Another observer, 3.4 miles northeast of Richmond in Fort Bend County,
recorded 11.88 inches of rainfall. Maximum rainfall rates included 4.8 inches in one hour, 8.
3 inches in three hours, and 10.1 inches in six hours. The combination of the heavy rainfall
and associated overflow of area creeks, rivers and bayous caused flood damage to
thousands of homes and close to 100 commercial buildings. Table A-26 shows the
recorded peak discharges at streamflow gauges across the Brazos River Basin.

Table A-26: May 2015 Flood Observed Peak Discharges

Brazos River af SH21 near Bryan 78,000 May 28, 2015
Brazos River at Hempstead 8111500 92,000 May 31, 2015
Brazos River at San Felipe 8111850 89,800 May 31, 2015
Brazos River at Richmond 8114000 74,000 June 3, 2015
Brazos River near Rosharon 8116650 67,000 June 4, 2015

11. March 2016 — June 2016 Flood - (Source: National Centers for Environmental Information)
A slow moving upper low over the southwestern U.S. combined with near record-level
moisture aided in producing extremely heavy rainfall and devastating flooding over
portions of Harris, Waller, and Fort Bend Counties. Northeast to southwest orientated bands
of precipitation commenced during the early evening hours of April 17t across extreme
southwestern and western Harris County as well as north and west into Grimes, Waller, Fort
Bend, Austin, and Colorado Counties. Between 8:00 pm and 2:00 pm thunderstorms began
to greatly intensify and slow their northward movement over Waller County. By late
evening the thunderstorms had stalled and began shifting eastward into Harris County.
Excessive rainfall spread across northwestern Harris County during the late evening hours
of April 17th and into the early morning hours of April 18™. Slow thunderstorm movement
and rain rates of over four inches per hour resulted in a large portion of northwest Harris
and Waller Counties receiving between ten and 20 inches of rainfall over a 12-hour period.
A few CoCoRaHS gauges in Waller County measured over 20 inches of rainfall. The
flooding resulted in eight direct fatalities over the region, all drownings in vehicles. Six of
these were in Harris County with one in Waller County and one in Austin County. An
estimated 40,000 cars and frucks were flooded. Several bayous and creeks were flooded.
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The Addicks Barker Reservoir was severely impacted. At least ten thousand homes were
flooded. Damage was estimated from Damage Survey Reports to be near $60 million.
Table A-27 shows the recorded peak discharges at streamflow gauges across the Brazos
River Basin.

Table A-27: May 2016 Flood Observed Peak Discharges

Brazos River at SH21 near Bryan 08108700 89.000 May 27, 2016
Brazos River near Hempstead 8111500 156,000 May 27, 2016
Mill Creek near Bellville 08111700 89,000 May 27, 2016
Brazos River at San Felipe 8111850 143,000 May 28, 2016
Brazos River at Richmond 8114000 102,000 June 1, 2016
Brazos River near Rosharon 8116650 112,000 June 4, 2016

12. Hurricane Harvey August 23 - September 8, 2017 — (Source: Natfional Centers for
Environmental Information) Harvey made landfall as a category 4 hurricane near
Rockport, Texas during the evening of August 25th. The storm then weakened to a fropical
storm and slowed, looping back and fracking over southeast Texas then back over the
Gulf of Mexico making a second landfall along the Louisiana coast during the early
morning hours of August 30™. Over that five-day period, tropical storm Harvey produced
catastrophic flooding across southeastern Texas with thirty to sixty inches of rain, twenty-
three tfornadoes, tropical storm force winds and a moderate storm surge near Matagorda
Bay. In some of the heavier bands, rain fell at a rate of over five inches per hour. This
copious record amount of rain led to catastrophic flooding. Thousands of homes,
businesses, and roads were flooded due to flash flooding and sheet flow from long
duration intense rain. Main stem rivers and adjoining ftributaries, creeks and bayous
reached full capacity and came out of their banks and this also contributed to the massive
flooding across southeastern Texas.

Sections of FM 762 were flooded near SH 69 south of Richmond. Major record level
flooding of both the Brazos and San Bernard Rivers caused significant home flooding from
Richmond to Rosharon. Massive flooding occurred in Tierra Grande subdivision along the
San Bernard River in southwestern Fort Bend County. Home flooding occurred at Valley
Lodge in Simonton, along Edgewood and Baudet Roads in Richmond, along Bar, Barker,
Cumings, Sixth Street, Avenue B and Rio Brazos Roads in Rosenberg. Sections of FM 2759
as well as the Grand River, Rivers Edge and Pecan Estates in Thompsons flooded. Many
countywide roads became inundated in flood waters including, but not limited to,
Highway 90A, Pitts Road, FM 1489, FM 723, FM 1093, FM 359, SH 6 feeder roads, Sienna
Parkway, Carrol Road, McKeever Road, Knights Court, Miller Road, River Oaks Road,
Thompsons Ferry Road, Strange Drive, Greenwood Drive, Second Street and low-lying
roads in Quail Valley in Missouri City. Record pool levels were recorded at Addicks and
Barker Reservoirs. Big Creek flooding in Needville caused the flooding of homes on Ansel
Road. Table A-28 shows the recorded peak discharges at streamflow gauges across the
Brazos River Basin.
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Table A-28:T.S. Harvey 2017 Flood Observed Peak Discharges

Brazos River near Hempstead 08111500 101,000 Aug. 28, 2017
Brazos River at San Felipe 8111850 146,000 Aug. 28, 2017
Brazos River at Richmond 8114000 126,000 Sept. 1,2017

Brazos River near Rosharon 8116650 133,000 Aug. 29, 2017

A.6.0 Lower Brazos River Reservoirs

Several BRA and USACE reservoirs are located upstream of the detailed study area. These major
reservoirs include: Lake Aquilla (USACE), Lake Whitney (USACE), Lake Waco (USACE), Lake
Limestone (BRA), Lake Belton (USACE), Stillhouse Hollow Lake (USACE), Lake Granger (USACE), and
Lake Sommerville (USACE). The lakes are shown in Table A-29.

Table A-29: Lower Brazos River Reservoirs

Aquilla 08093350 52,400 86,700 1983 USACE
Whitney 08092500 1 7,656 554,203 1,445,297 1951 USACE
Waco 08095550 1,670 152,500 553,300 1965 USACE
Limestone 08110470 675 203,780 N/A 1978 BRA
Belton 08102000 3,570 435,225 640,000 1954 USACE
Stillhouse
Hollow 08104050 1,318 227,825 390,600 1968 USACE
Granger 08105600 709 51,822 192,378 1980 USACE
Somerville 08109900 1,006 160,100 337,700 1967 USACE

The USACE water supply reservoirs have designated flood control storage pools that regulate flows
through the detailed study area. As summarized in Table A-28, the USACE Brazos River Basin
reservoirs provide a total flood storage capacity of approximately 3,600,000 acre-feet (plus an
additional 415,000-acre feet in Lake Proctor and Lake Georgetown). Releases from the USACE
flood conftrol pools follow an adopted regulation plan which is based on downstream flows af
designated control points.

In the study area, the USACE conftrol points are at the Hempstead and Richmond gauge stations.
The conftrolling flow at these two control points is 60,000 cfs. The USACE will adjust operations at
USACE projects to maintain flows at or below this 60,000 cfs threshold. If existing flows exceed or
are anficipated to exceed 60,000 cfs at these two conirol points due to inflow from the
unconfrolled drainage area below the USACE projects, the USACE will hold water within the flood
control pools (if allowable under the regulation plan for the project based on pool elevation at
the dam). Once the flow at Hempstead and Richmond has receded to less than 60,000 cfs, the
USACE will begin to evacuate flood control storage. This regulation of flood flows impacts the
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hydrology, hydraulics, and floodplains for the study area and must be considered in any
comprehensive hydrologic analysis of the Lower Brazos River Basin.

Prior to 1951 and the construction of Lake Whitney by the USACE, there were no reservoirs with
dedicated flood control storage in the Brazos River Basin. Possum Kingdom Lake, owned and
operated by BRA and located above Lake Whitney, was constructed in 1941 but does not provide
any dedicated flood conftrol storage. Between 1951 and 1983, the USACE built the 9 multi-purpose
(including designated flood control storage) projects throughout the Brazos River Basin providing
regulation and mitigation of flood flows from runoff occurring above these projects. Lake Proctor
and Lake Georgetown are not included in Table A-28 as these projects are located upstream of
Lake Belton and Lake Granger, respectively.

Prior to 1951, many of the large floods in the Lower Brazos Basin resulted from runoff in the upper
reaches of the basin above the future USACE projects. That said, several of these historic storm
events had significant runoff from the uncontrolled drainage areas below the now present USACE
projects and would have sfill resulted in large flows through the Lower Brazos Basin even if the
USACE projects had been in place. After construction of Lake Aquilla in 1983, most of the
significant flow events in the Lower Brazos River Basin have resulted from runoff in the 9,766 square
mile uncontrolled area below the USACE projects.

Lake Limestone does not have a designated flood control storage space, and this project tends
to have little impact on flood flows as it is designed to pass inflows up to outlet capacity for any
stage above the top of conservation pool. Lake Limestone typically only impacts downstream
flood flows if it is below designated top of conservation pool levels at the onset of an event and
can store the initial inflows to fill the conservation storage.

There are numerous other smaller reservoirs owned by cities, power generation companies, mining
companies, Texas Parks and Wildlife Department, and private landowners within the Lower Brazos
River Basin. These smaller reservoirs do not offer any designated flood control storage capacity
because they are small relative to the Brazos River Basin. The smaller reservoirs were not included
in the hydrologic analysis as they would have negligible impacts on mainstem Brazos River flood
flows.

A.7.0 TxDOT As-Built Bridge Plans

Texas Department of Transportation bridge as-built plans were collected for 59 bridge crossings
throughout the Lower Brazos River Basin. The project area is within four TxDOT District Offices
including the Bryan, Houston, Waco, and Yoakum Districts. Exhibit A-2 at the end of this Appendix
shows the locations of the TxDOT Bridge crossings in the Lower Brazos Basin.

Table A-30 presents the TxDOT Bridge As-Built plans collected for the study. These bridge data were
used in the development of the hydrologic and hydraulic models for this study.

Table A-30: TxXDOT As-Built Bridge Plans

™XDOT .

District Name County River
Bryan FM 50 Washington Yegua Creek
Bryan SH 21 Brazos Little Brazos River

Bryan SH 21 Burleson/Brazos Brazos River
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ET)):sI,:’?nOcT’r Name County River
Bryan SH 105 Brazos/Washington Brazos River
Bryan FM 1687 Brazos Little Brazos River
Bryan FM 60 Burleson/Brazos Brazos River
Bryan SH 36 Burleson/Washington Yegua Creek
Bryan SH 105 Grimes Navasota River
Bryan us 77 Milam Little River
Bryan us 79 Milam Brushy Creek
Bryan FM 486 Milam Little River
Bryan FM 486 Milam Brushy Creek
Bryan FM 486 Milam San Gabriel River
Bryan FM 437 Milam Little River
Bryan FM 487 Milam San Gabriel River
Bryan FM 1600 Milam Little River
Bryan FM 908 Milam Brushy Creek
Bryan FM 1915 Milam Little River
Bryan uS 79 (US 190) Milam/Robertson Brazos River
Bryan US 79 (US 190) Robertson Little Brazos River
Bryan FM 970 Milam/Robertson Brazos River
Bryan FM 970 Robertson Little Brazos River
Houston US 90A Fort Bend Brazos River
Houston usS 59 Fort Bend Brazos River
Houston us 290 Washington Brazos River
Houston SH 35 Brazoria Brazos River
Houston FM 723 Fort Bend Brazos River
Houston IH 10 Waller Brazos River
Houston SH 159 Waller Brazos River
Houston FM 1489 Fort Bend Brazos River
Houston FM 2004 Brazoria Brazos River
Houston FM 529 Waller Brazos River
Houston SH99 Fort Bend Brazos River
Waco FM 1123 Bell Lampassas
Waco FM 1304 Hill Aquilla Creek
Waco FM 1637 MclLennan Brazos River
Waco FM 1858 MclLennan Aquilla Creek
Waco FM 2114 MclLennan Aquilla Creek
Waco FM 2843 Bell Salado Creek
Waco FM 3051 MclLennan Brazos River
Waco FM 413 Falls Brazos River
Waco FM 712 Falls Brazos River
Waco FM 93 Bell Nolan River
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TxDOT

District Name County River
Waco FM 93 Bell Leon River
Waco FM 933 McLennan Aquilla Creek
Waco IH 35 Bell Leon River
Waco IH 35 Bell Nolan River
Waco IH 35 Bell Lampassas
Waco IH 35 Bell Salado Creek
Waco IH 35 McLennan Brazos River
Waco SH 317 Bell Nolan River
Waco SH 317 Bell Leon River
Waco SH 6 Mclennan Brazos River
Waco SH7 Falls Brazos River
Waco UsS 84 Mclennan Brazos River
Waco SH 95 Bell Little River
Waco SL 121 Bell Nolan Creek
Yoakum FM 1093 Fort Bend Brazos River
Yoakum FM 1458 Waller Brazos River

A.8.0 Flood Data

Flood data were collected for the recent flood events along the Brazos River for the 2015, 2016,
and 2017 storm events. Flood data collected included georeferenced flood photos, Facebook
and Twitter posts by Fort Bend County Sherriff’'s Office, Fort Bend County Emergency
Management, Velasco Drainage District, City of Sugar Land, and Halff Associates field visits. Figure
A-3 shows a photo posted on Twitter on May 28, 2016 by the NASA Space Station. The flood data
collected were used for calibration of the hydraulic models. The flood data used for this study is
included in the digital submittal.




LOWER BRAZOS
FLOOD PROTECTION
PLANNING STUDY

Figure A-3: NASA Photo Flooding on the Brazos River on May 28, 2016

A.9.0. High-Water Marks

Approximately 100 historical high-water marks were collected from several different sources for
the detailed study area of the Lower Brazos Floodplain Protection Planning Study. Sources for the
high-water marks included the Fort Bend Technical Support Notebook (September 2009), Fort
Bend County Sherriff's Office 2016 flood photos, NASA satellite imagery, TxDOT flood photos,
USACE floodplain information for Fort Bend County, USACE Hurricane Beulah Report, USACE War
Department Map, and USGS Floods in Central Texas in September 1921.

High-water marks were also collected for the May and June 2016 storm events by the Halff
Associates field survey department. Halff Associates made several field visits to document
locations with high-water marks. Eight-hundred and fifty (850) georeferenced flood photos with a
time stamp including the date and time were taken during the 2016 flood event. Eighteen (18)
high-water mark surveys were also obtained during the 2016 flood event. The georeferenced flood
photos and survey data were used to verify the calibration of the hydraulic modeling. Exhibit A-3,
after this Appendix, shows the high-water marks collected by Halff Associates, Inc.

A.10.0 Public Meetings

Public meetings, stakeholder meetings, and coordination meetings were held throughout the
Lower Brazos Floodplain Protection Planning Study. Meetings where held throughout the basin
including Richmond, Rosharon, Hempstead, Rosenberg, Angleton, and Prairie View. Sign-in sheets
are provided at the back of Appendix A.

Table A-31 shows the meetings, dates, and locations for the meetings held throughout the project.
Sign-in sheets are provided at the back of Appendix A.




LOWER BRAZOS
FLOOD PROTECTION

PLANNING STUDY

Table A-31: Progress and Public Meetings Locations

NV 00 N o0 O NN —

(@)

Public Meeting

Public Meeting

Public Meeting

Public Meeting
Coordination with National
Weather Service and USACE

Public Meeting
Coordination with Fort Bend
Levee Improvement District

Stakeholder Meeting
Public Meeting

Coordination with Fort Bend
Levee Improvement District

Public Meeting

April 29, 2015
November 19, 2015
March 15, 2016
November 4, 2016

August 25, 2016
April 13, 2017
August 22, 2017

November 30, 2017
February 16, 2018

July 25, 2018
July 26, 2018

Richmond, TX
Rosenberg, TX
Hempstead, TX
Richmond, TX

Fort Worth, TX
Rosenberg, TX
Rosenberg, TX

Richmond, TX
Angleton, TX

Richmond, TX

Prairie View, TX
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Appendix A: Previous Studies and Data Collection
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Appendix A: Previous Studies and Data Collection

Exhibits
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Lower Brazos Basin Floodplain Meeting
Hempstead, Texas - March 15, 2016
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Sign-In Sheet for:

Stakeholder Meeting — Lower Brazos Floodplain
Protection Planning Study - 11/4/2016 11:00 AM

Facilitator: Halff Associates, Inc.
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Sign-In Sheet for:

Stakeholder Meeting — Lower Brazos Floodplain
Protection Planning Study - 11/4/2016 11:00 AM

Facilitator: Halff Associates, Inc.
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Sign-In Sheet for:

Stakeholder Meeting — Lower Brazos Floodplain
Protection Planning Study - 11/4/2016 11:00 AM

Facilitator: Halff Associates, Inc.
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Sign-In Sheet

Lower Brazos River Floodplain Protection Planning
Study — 4/13/2017

Rosenberg, Texas
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Public Meeting for the Lower Brazos Floodplain Management Study
Friday, February 16, 2018
Angleton, Texas
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[N | - Brazos Waller County Community Center
fo s H A L F F River 21274 FM 1098
B Authority Prairie View, TX
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Lower Brazos Basin Floodplain Protection Study — Final Public Meeting
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Waller County Community Center
21274 FM 1098
Prairie View, TX
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Lower Brazos Basin Floodplain Protection Study — Final Public Meeting
July 26, 2018 10:30AM

(o)}

N;r? Company Phone Email
6. 1AL (aet-Low)  Usce L 7-367-6036 Kalliclrt-cgartlabome m:]
17. Maut  ttaicren UIAC 707-76¢-3(22 o b bar [fo (@ P52CE- 2y,

Ml./

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.




¢ Brazos
252 HALFF
EE Authority

Waller County Community Center
21274 FM 1098
Prairie View, TX

Lower Brazos Basin Floodplain Protection Study — Final Public Meeting
July 26, 2018 10:30AM
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Lower Brazos River Floodplain Protection

Planning Study Lower Brazos River Watershed
Kick-Off Meeting
Tuesday, December 2, 2014
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Lower Brazos Basin Floodpl
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