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Michael Vielleux, P.E.

Engineer Il River Science Program - Texas Water DevelopmentBoard
1700 North Congress Ave.

Austin, Texas 78711-3231

Sentvia email.

RE: Completed: Contract 1800012308 - Bastrop County - Alum Creek Watershed Study -
DraftFinal Report Comments

Dear Michael Vielleux,

Halff Associates, Inc. (Halff) is submitting this letterin response to Texas Water Development Board
(TWDB) review comments of the Bastrop County Flood Protection Planning report for the above
referenced TWDB contract. The following TWDB review comments were received by the County on
October 01,2020 and are included for reference along with Halff's response.

TWDB Specific Draft Report Comments:

1. 1.0 Introduction, 2nd paragraph, states thatin 2019, Bastrop County was approved for a
TWDB Flood Protection Planning grant, while the grant was awarded in 2018 with the
contractbetween TWDB and the county being executedin 2019. Please, update as
applicable.

Response: The year that the grant was awarded was corrected to 2018. A sentence clarifying
that the contract was executed in 2019 was added.

2. 2.1PublicMeetings, 1stparagraph,indicates that threepublic meetings wereheld and
provides dates for two public meetings that have beenheld while the paragraph concludes
by stating thatathird public meeting will be held and references Appendix B which has
information for two public meetings. Please,updatethis information asappropriate.

Response: The third public meeting was held on October 7th, 2020. The reportis updated
accordingly.

3. 2.2.1 TopographicData, references TNRIS StatMap while this shouldread TNRIS StratMap.
Please, update as appropriate. Also, please, note that the definition for the acronym for
TNRISin the List of Acronyms and Abbreviationsis wrong. Please, see the above comment
requesting that the documentbe reviewed for typos.

Response: The definition for the acronym TNRIS was corrected. The reference to TNRIS
StratMap was corrected.

HALFF ASSOCIATES, INC.

9500 AMBERGLEN BLVD., BUILDING F, SUITE 125 TEL (512) 777-4600 WWW.HALFF.COM
AUSTIN, TX 78729 FAX (512) 252-8141
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4. 3.0 Hydrologic Modeling, describes the hydrologic modelingconducted for the study and
discusses peak flows being determined for various ACE events for existing conditions in the
watershed while page 1 of the contracts SOW indicates that the model will include both
existing and future land use conditions, however, no discussion of future conditions was
provided. Please, include a discussion of future conditions hydrologic modeling or a
discussion on why the community chose not to proceed with future conditions hydrologic
modeling.

Response: High density development is not a concern within the Alum Creek watershed due to
its rural nature. Current Bastrop County Subdivision Ordinance requires new development to
have less than 20% impervious cover and coordination with US Fish & Wildlifeisrequired due
to threatened and endangered species.

5. 4.6 HydraulicResults, indicates thatprofiles were plotted for the 4% and 1% ACE for
existing conditions while the SOW indicates that flood profiles for the 2 -year, 5-year-, 10-
year, 25-year, 50-year, 100-year, and 500-year frequency storm events will be developed
for the existing watershed conditions. Please, update the reportwith all seven ACE flood
profiles noted in the SOW or include a discussion on why the community chose not to
include all seven in the study.

Response: The report was updated to note that only the 1% ACE profiles were plotted because
all streams are limited detail. However, the hydraulic models where run for seven profiles.
Clarification was added to the report text.

6. 4.6 HydraulicResults, indicates thatprofiles were plotted for the 4% and 1% ACE existing
condition storms and are included in Appendix F-2while AppendixF-2 only includes
profiles for the 1% ACE. Please, update the appendix as applicable.

Response: The report was updated to note that only the 1% ACE profiles were plotted because
all streams are analyzed using limited detail methods.

7. 5.0 Flood Mitigation Evaluation, last sentence in the introductoryparagraph discusses a
wide range of potential flood mitigation alternatives. However, the remainder of this report
section focuses only on structural culvert/bridge replacements, a single regional pond, and
certain property buyouts. Please update this section toinclude a discussion on how
mitigation alternatives werenarrowedtothe ones presented.

Response: Dueto the rural nature of the Alum Creek watershed, development is sparse
throughout the study area. Large scale mitigation projects would not provide a solution to
enough residents within the County to make the project feasible. The priority of the County
was to focus on vehicular road safety and increase the level of service of creek crossings during
storm events. Section 5 has been updated to add this discussion.
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8.

10.

11.

12.

5.3 Roadway Crossing Alternatives, indicate 5 roadway crossings were selected by the
County to focus on. This selection does not match the highest 5 inthe urgency ratinglisted
in Table 5-1 and there islittle clarity on how that change occurred. Itisnot clear why only 5
were selected, nor is the recommended priority for the 5 selected clear. Please update this
section to better explain roadway crossing priorities and how they were determined.

Response: The County selected the top five county roadways with the information provided
since TxDOT roads are not in their jurisdiction. Selections were based on repetitive damage,
housing density, and immediate needs. Discussion was added to the reportto clarify.

Contract 1800012308, ExhibitB SOW, page 2 of 3, indicates that a flood profile for fully
developed 100-yearwatershed conditions will be developed whilethe draft report does not
appear toinclude thatinformation. Please, updatethe reporttoinclude this information or
provide a discussion on why the community chose not to include this step in their study.

Response: See response to comment #4 above.

Table of Contents, the List of Appendices are all referenced as page IV. Please, update or
remove the appendix page numbers as necessary and consider moving the appendix list
towards the end of the table of contents.

Response: Removed the list of appendices in the Table of Contents.

5.3 Road Crossing Alternatives, improvements to state roads were proposed with no
mention of coordination with TxDOT. Please, provide a discussion on how road
improvements will be coordinated with TxDOT.

Response: State Highway 71/95 and State Highway 21 are TxDOT roads, Bastrop County does
not have jurisdiction over those roadways and TxDOT is not a participating member in the FPP
Grant. Discussion was added to the report for Bastrop County to share study results with
TxDOT.

Table 5-2 and Appendix H includes a summary of roadway improvements and probable cost
estimates, however, nodiscussion on how the costs were derived was provided. Please,
provide adiscussion on how the probable cost estimates were derived for the road
crossingsin Table 5-2 and Appendix H.

Response: TxDOT'’s average low-bid unit prices were used to base the unit price of the
individual bid items listed in the estimates of probable cost for the proposed roadway crossing
improvements. Recent bid tabs for Bastrop County projects were also used to determine unit
costs that are needed for each improvement. Discussion was added to the report.
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13.

14.

15.

5.4.2 Benefit Cost Analysis, a BCA was performed on the Regional Detention Pond however
thereis not a BCA for the buyout of structures. Please, provide either an additional BCA for
the acquisition of the impacted structures or a justification why a BCA was not performed.

Response: According to FEMA memo Cost Effectiveness Determinations for Acquisitions and
Elevationsin Special Flood Hazard Areas, dated August 2013, states that a structure
acquisition value less than $276,000 is considered a viable project. Bastrop County CAD
indicates property values are less than $276,000, therefore a BCA was not performed.

5.4.2 Benefit Cost Analysis and Appendix H provide cost estimates for regional detention,
however, nodiscussion or breakdown of those cost estimates was provided. Please, provide
a discussion and budget breakdownindicating the regional detention cost estimates.

Response: The regional detention project costs are located in Appendix H-3. In addition, see
response to comment #12 above regarding how cost estimates were developed.

Contract 1800012308, ExhibitB SOW, page 2 of 3, indicates thatitis anticipated that
FEMA'’s Flood Module Benefit Cost Analysis software will be used, however this software
was not used. Please provide a discussion of why the BCA analysis methodology used was
chosen along with any of the supporting information and data used to support the BCA
analysis.

Response: A simplified BCA was used for this study because Alum Creek is a rural watershed
and high density development is not anticipated, therefore a simplified BCA was foundto be
sufficient.

Please do not hesitate tocontact me at (512) 777-4547 or email me at pMorales@halff.com if you
have any questions. Halffappreciates working with Bastrop County and the TWDB on the Flood
Protection Planning study which will help toreduce flood risk.

Sincerely,
HALFF ASSOCIATES, INC.

aul Mdrales, PE, CFM, CPESC

Copy:

Carolyn Dill, PE (Bastrop County)
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1.0 INTRODUCTION

Upon award of a Texas Water Development Board (TWDB) Flood Protection Planning grant in 2007,
Bastrop County began a phased county-wide drainage study in partnership with TWDB and the U. S. Army
Corps of Engineers (USACE). Between 2007 and 2018 the County obtained LIDAR and completed
hydrologic, hydraulic, and mitigation analyses for selected streams within the Cedar Creek, Dry Creek,
Walnut Creek, Willow Creek, Gazley Creek, Piney Creek, and Gills Branch watersheds. Bastrop County has
historically experienced flooding including many areas experiencing severe rainfall events within the
county as recently as August 2017 during Hurricane Harvey. The flood of July 1869 is considered to be the
worst flood on record in Bastrop County. During that severe flood event, the Colorado River crested at 51
feet at Austin, 60.3 feet at Bastrop, 56.7 feet at La Grange, 51.6 feet at Columbus, 51.9 feet at Wharton
and 56.1 feet at Bay City. Since 1991, Bastrop County has been declared under 12 flood related federal
disasters. Most recently, the County received five disaster declarations for flooding between May 2015
and September 2017.

In 2018, Bastrop County was approved for a TWDB Flood Protection Planning (FPP) Grant to conduct
hydrologic, hydraulic, and mitigation analyses for Alum Creek and Wilbarger Creek watersheds. The
contract between TWDB and Bastrop County was executed in 2019. The following pages include
discussions of the methods, procedures, and assumptions used in preparation of this study for the Alum
Creek Watershed Flood Protection Planning Study.

A hydrologic and hydraulic analysis of the Alum Creek watershed in Bastrop County, Texas was performed
by Halff Associates, Inc. This study is part of the larger Bastrop County FPP studies conducted in
cooperation with Bastrop County and the TWDB. The goals of this study were to analyze the hydrologic
characteristics of the watershed, develop limited detailed floodplains, and identify flood mitigation

alternatives to reduce flood risk within the Alum Creek watershed.

Alum Creek extends from the northern portion of the watershed and discharges to the southeast at the
confluence with Colorado River as shown in Appendix A-1. Alum Creek is primarily rural and is located
fully within Bastrop County. The watershed overview also shows burn scar boundaries for the 2009
Wilderness Ridge Fire, 2011 Bastrop County Complex Fire, and 2015 Hidden Pines Fire which are

considered in the study and the effects on the current hydrology.

Table 1-1 below lists the watershed’s 72.3 study stream miles contained within the 54.5 square mile
drainage area. Alum Creek, Little Alum Creek, Price Creek and Tributaries 1 — 11 were based on current
effective FEMA naming conventions, while Tributaries 67 and higher are based on FEMA Base Level
Engineering (BLE) naming conventions. The tables in the report will refer to streams by their Stream 1D,
shown belowin Table 1-1.

I8 HALFF 1
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Limited Detail Doy Number of

Study Streams Stream ID Stgdy (Square Miles) Struct.ure

(Miles) Crossings
Alum Creek AC 20.97 13.1 8
Alum Creek Tributary 1 AC_T1 2.00 1.61 1
Alum Creek Tributary 2 AC_T2 1.29 1.87 1
Alum Creek Tributary 3 AC_T3 1.38 2.85 0
Alum Creek Tributary 4 AC T4 0.12 2.74 2
Alum Creek Tributary 5 AC_T5 2.17 1.04 0
Alum Creek Tributary 6 AC_T6 0.49 1.04 0
Alum Creek Tributary 7 AC_T7 0.68 3.01 3
Alum Creek Tributary 8 AC_T8 1.54 1.18 4
Alum Creek Tributary 9 AC_T9 1.35 2.72 2
Alum Creek Tributary 10 AC_T10 1.49 1.79 1
Alum Creek Tributary 11 AC_T11 0.46 1.74 1
Alum Creek Tributary 67 AC_T67 0.60 0.79 1
Alum Creek Tributary 87 AC_T87 2.32 0.48 2
Alum Creek Tributary 93 AC_T93 0.89 0.93 0
Alum Creek Tributary 107 AC_T107 1.84 1.15 0
Alum Creek Tributary 107A ACT_A107A 1.73 0.12 0
Alum Creek Tributary 110 AC_T110 0.47 0.47 0
Alum Creek Tributary 124 AC_T124 0.58 0.68 0
Alum Creek Tributary 129 AC_T129 1.14 0.63 3
Alum Creek Tributary 131 AC_T131 2.59 1.09 1
Alum Creek Tributary 137 AC_T137 0.27 0.8 0
Alum Creek Tributary 138 AC_T138 0.33 0.65 0
Alum Creek Tributary 143 AC_T143 1.58 0.76 0
Alum Creek Tributary 148 AC_T148 1.15 1.26 0
Alum Creek Tributary 160 AC_T160 2.18 0.31 1
Alum Creek Tributary 162 AC_Ti162 1.75 0.93 1
Alum Creek Tributary 166 AC_T166 1.19 0.55 0
Alum Creek Tributary 167 AC_T167 0.84 0.36 0
Alum Creek Tributary 168 AC_T168 3.05 0.31 0
Alum Creek Tributary 169 AC_T169 1.13 0.65 0
Alum Creek Tributary 173 AC_T173 0.79 2.02 1
Alum Creek Tributary 174 AC_T174 2.77 0.17 0
Alum Creek Tributary 175 AC_T175 0.56 0.32 0
Little Alum Creek LAC 6.70 3.51 2
Price Creek PC 1.89 0.86 2
Totals 72.30 54.5 35

HALFF
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2.0 DATACOLLECTION
2.1 Public Meetings

Three public meetings were held over the course of the study. These meetings with the community were
important to ensure that community stakeholders understand the goals and scope of the project. The first
public meeting, held Tuesday, May 7th, 2019, was held to solicit public input on areas with flood risk
concern within Alum Creek Watershed. The second public meeting was held on May 14th, 2020, to provide
feedback on the identified floodplain and proposed flood mitigation projects. A third public meeting was
held on October 7th, 2020 to provide the County and residents with a summary of the results of the study.
Appendix B includes the announcement flyer, sign-in sheet, agenda, and meeting minutes for the public

meetings.

2.2 Obtain Base Mapping Info

2.2.1 Topographic Data

The primary source of terrain data usedfor this hydraulic study was developed from the TNRIS StratMap
2017 Central Texas LiDAR, surveyed by Fugro Geospatial, Inc. The data was provided in LiDAR Aerial
Survey (LAS) format and converted to an ESRI multipoint feature class within a geodatabase. Multipoint
files were projected and adjustedinto Horizontal NAD83 State Plane and Vertical NAVD88 using a US foot
measurement. The resulting feature class was processed into an ESRI terrain and converted into a DEM
with 3-foot cell sizes, illustrated in Figure 2.1. Both the hydrologic and hydraulic analysis for Alum Creek

were completed based upon this topographic data.

2.3 Field Reconnaissance

Because the streams in this watershed were studied using limited detailed methodology, no field survey
was collected for this study. In 2019, field reconnaissance was performed on the study area’s accessible
bridge and culvert sites, providing field measured dimensions of road crossings. The photos of the
upstream channel, downstream channel, upstream face, and downstream face were taken for all the
structures. Detailed Field Observation Reports for the study along with photos of the structures are

included in Appendix C.

2.4 Environmental Constraints

An environmental desktop analysis was conducted to identify potential environmental constraints and
permitting requirements for proposed projects within the Alum Creek watershed. Numerous sources were
reviewed to identify potential environmental constraints in the study area, including: socioeconomic data
from the U.S. Census Bureau (USCB), Texas Parks and Wildlife Department (TPWD) threatened and

I8 HALFF 3
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endangered species by county and Element Occurrence locations, U.S. Fish and Wildlife Service (USFWS)
critical habitats and National Wetlands Inventory (NWI) maps, Texas Commission on Environmental
Quality (TCEQ) hazardous materials, and cultural resources data from the Texas Historical Commission
(THC). A detailed Environmental Constraints Analysis report is included in Appendix D.

Legend N
Stream Centerlines A

|:| Alum Creek Watershed

LiDAR Elevations

- High - 669.042

- Low : 276.636

0 4500 9,000 18,000
e [eet

FIGURE 2-1: ALUM CREEK WATERSHED DEM
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3.0 HYDROLOGICMODELING

This study’s hydrologic modeling was conducted using the United States Army Corps of Engineers (USACE)
Hydrologic Engineering Center’s (HEC) Hydrologic Modeling System (HEC-HMS). The hydrologic modelfor
Alum Creek was developed in HEC-HMS version 4.3. The hydrologic model was developed for existing
landuse conditions. Future conditions was not analyzed because high density development is not
anticipated within the Alum Creek watershed due to Bastrop County Subdivision Ordinance restrictions

and Threatened and Endangered Species within the area.

The HEC-HMS model simulates runoff based on subbasin parametersincluding drainage area, rainfall, soil
infiltration losses, transformation of rainfall excess to runoff, and channel routing. Peak flows were
determined for 2-year, 5-year, 10-year, 25-year, 50-year, 100-year, and 500-year annual chance rainfall
events for existing conditions in the watershed based on current development. These methods are used
to simulate peak discharges for each of the seven frequency events at different locations of the watershed

to be applied in hydraulic modeling.

3.1 Storm Events

The hydrologic modelfor this study analyzed seven storm events. Storm event categories discussed within
this report are in terms of the percent Annual Chance Exceedance (ACE) terminology. Table 3-1 below

relates this to the classic annual recurrence interval nomenclature.

TABLE 3-1: STORM EVENT CATEGORY NOMENCLATURE

Classic Terminology TS
Chance Exceedance

2-Year Storm 50%ACE
5-Year Storm 20% ACE
10-Year Storm 10% ACE
25-Year Storm 4% ACE
50-Year Storm 2% ACE
100-YearStorm 1% ACE
500-YearStorm 0.2% ACE

3.2 Drainage Basin Area Delineation

The hydrologic model was developed using ESRI ArcHydro tools and HEC-GeoHMS with the TNRIS 2017
1.4-meter LIDAR terrain data. HEC-GeoHMS (USACE 2013) was used to delineate the contributing
watershed boundary for the Alum Creek watershed of 54.5 sg. mi. Subbasins were broken at road
crossings, confluences, and other points of interest. The final delineation consists of 122 subbasins ranging
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from 0.024 square miles to 1.28 square miles, with the average subbasin size being 0.45 square miles. A
detailed subbasin map is included in Appendix A-2.

3.3 Precipitation Data

Precipitation data was obtained from the National Oceanic and Atmospheric Administrations (NOAA) Atlas
14, Precipitation-Frequency Atlas of the United States, Volume 11, Version 2: Texas using the centroid of
Bastrop County [Lat. 30.1034, Long. -97.3119] as the reference point. A frequency-based hypothetical
storm with a 24-hour duration and balanced distribution was used for the various frequency event
simulations in HEC-HMS. Bastrop County centroid storm depths are summarized in

Table 3-2.

TABLE 3-2: BASTROP COUNTY FREQUENCY STORM DEPTHS

‘ Frequency-Depth-Duration (Inches)

‘ _ 20% 10% 4% ‘ 2% 1%
Duration
5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
5 min 0.54 0.67 0.78 0.93 1.04 1.15 143
15 min 1.08 134 156 1.85 207 2.29 2.83
1hr 2.01 2.50 2.90 3.45 3.87 4.29 5.44
2hr 2.47 3.14 371 452 515 5.82 7.70
3hr 2.75 353 422 5.22 6.02 6.89 9.36
6 hr 322 420 5.10 6.43 753 8.77 12.30
12 hr 3.68 4.84 5.94 7.60 9.02 10.60 15.40
24hr 4.17 5.52 6.82 8.82 10.60 12.60 18.50

3.4 Areal Reduction

The Alum Creek watershed encompasses atotal area of 54.5 square miles. This study applied the standard
approach for watershed modeling, using point rainfall up to a total cumulative area of approximately 10
square miles. For contributing drainage areas larger than 10 square miles, areal reduction curves
published by the U.S. Weather Bureau were used to reduce the rainfall totals (U.S. WeatherBureau 1958).

The area-reduced flows for the Alum Creek watershed were simulated using the HEC-HMS Depth-Area
Analysis routine. Each hydrologic element with a drainage area greater than 10 square miles was selected

to run as an analysis point.
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3.5 Parameter Determination
3.5.1 Soil

Watershed-wide soil information was obtained from the Natural Resource Conservation Service (NRCS)
Web Soil Survey (WSS) website. Appendix A-3 shows the distribution of soil types within the Alum Creek
watershed. Type A is the dominant soil type with concentrations of type B along the outfall of the main
stem. Appendix E-1 contains a table of the hydrologic soil typesand SSURGO soil classifications for Alum
Creek watershed.

3.5.2 Land Cover

Land cover information was provided from the USGS’s 2011 National Land Cover Database (NLCD). Land
cover designations were thoroughly evaluated against ESRI’s World Imagery basemap for accuracy of
cover type. Appendix A-4 shows the designated land cover from the NLCD. The land cover classifications
were reclassified with respectto the appropriate coverdescriptions for Curve Numbers (CN) from the U.S.
Department of Agriculture’s Urban Hydrology for Small Watershed Technical Release 55 (TR-55)
Documentation. The classifications were also assigned a “Hydrologic Condition” of Poor or fair for CN
calculation purposes, based on burn scar boundariesfor the 2009 Wilderness Ridge Fire, the 2011 Bastrop
County Complex Fire, and the 2015 Hidden Pines Fire provided by the County. Poor soils condition was
used forthe subbasinsin the burned scar areas, and fair soils condition was used for the subbasins outside
of the burn scars areas. Figure 3-1 shows the boundaries of the three separate forest fire events that
occurred within Bastrop County and their coincidence with Alum Creek. For subbasins that have both poor
and fair condition areas, the weighted average was used to calculate CN. A comparison between fair and
poor conditions results are discussed Section 3.7.

3.5.3 Runoff Losses

The Natural Resources Conservation Service (NRCS) CN loss rate method was used for the study. The CN
method utilizes a curve number and initial abstraction. For purposes of this study the default HEC-HMS
calculations were used for the initial abstraction values. Percentimpervious values foreach subbasin was
developed based on aerial data and parcel data within the watershed, impervious cover is shown in
Appendix A-5. HEC-GeoHMS and GIStools were utilized to compute composite CN’s based on land cover
and soil type. Appendix E-2 presentsthe designated CN based on the landuse and soil and the resulting
composite CN for each subbasin.

3.5.4 Unit Hydrograph

Natural Resource Conservation Service (NRCS) TR-55 unit hydrograph was selected to define the unit
hydrographs overall shape and timing. The time of concentration calculations were split into three
sections including sheet, shallow concentrated, and channel flow. Sheet flow length was determined to
be 100 feet because Alum Creek watershed is primarily a rural area. Sheet flow was calculated using
Manning’s kinematic solution (Overtop and Meadows 1976) as provided in TR-55. Manning’s n-values in
Table 3-1 of the TR-55 documentation were used for sheet flow for various surface conditions.
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Standard time of concentration (tc) values were computed for shallow concentrated flow using Equation
3-1 from TR-55. Velocities were based on watercourse slope and determined using Figure 3-1 of the TR-
55 documentation. Channel flow tc values were computed using Manning’s equation, bankfull average
velocity, and Equation 3-4 of the TR-55 documentation.

Lag time (tiag) for each watershed was calculated by:
tlag = 0.6 tc

Appendix E-3 lists assumptions and lag time calculations for all subbasins within the watershed.

3.6 Channel Routing

The Modified Puls method was selected to route hydrographs for the modeled study reaches within the
Alum Creek watershed where hydraulic models were developed. Storage discharge relationships were
computed using the Hydrologic Engineering Center (HEC), HEC-RAS program (Version 5.0.7) model
developedforthe study streams. The HEC-RAS model development is discussed in Section 4. Appendix E-
4 lists the computed modified puls discharge-storage relationships and the routing steps used in the HEC-
HMS model.

The Muskingum-Cunge method was selected to route hydrographs for reaches with definable channels
not included in the modeled study reaches. For each Muskingum-Cunge routing reach an 8-point cross
section was developed. Cross-sections were cut from the LIDAR 3ft x 3ft DEM based on their spatial
location. Cross-sections were extracted using LIDAR at the most representative location for each routing
reach. Tables in Appendix E-5 display the computed cross-sections and parameters used for the
Muskingum-Cunge routing in the HEC-HMS model.

3.7 Hydrologic Results

A summary of areal reduced computed peak flows forthe 50%, 20%, 10%, 4%, 2%, 1%, and 0.2% frequency
storms is available in Appendix E-6. A summary of subbasin peak discharges for each of the frequency
eventsare displayed in Appendix E-7.

A comparison was conducted to understand the effects of the forest fires that Bastrop County experienced
on the runoff from Alum Creek watershed. To conduct this analysis the soil conditions throughout the
watershed were categorized as fair. This resulted in an overall average decrease of 14% in peak flows for
the 1% ACE storm when comparing poorto fair land use conditions in the burn scar areas of the watershed.
The northeast basins that are outside of the burn scars had no change in peak discharge because they
were not affected by the fires. Basins in the northwest side of the watershed have the largest percent
differences, 50% to 85%, in the smaller frequency storms such as 50%, 20%, and 10% ACE’s. The average
percent differencesin the peak flows from the composite CN to the peak flows from all fair soil condition
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CN’sare summarized in Table 3-3. The percentdifferencesat all junctions are summarized in Appendix E-
8.

TABLE 3-3: FAIRAND POOR SOIL CONDITION COMAPRISON — % DIFFERENCE IN PEAK FLOWS

Overall
Storm Event 50% ACE 20%ACE 10%ACE 4% ACE 2% ACE 1% ACE 0.2% ACE

Average

Average Difference 34% 28% 25% 20% 16% 14% 9% 21%

3.8 Comparison of Peak Flows

The Alum Creek computed peak flows for the 1% ACE storm were compared to results from nearby
watershed studies within Bastrop County. The studies used for the comparison include Gills Branch, Piney
Creek, Willow Creek, Gazley Creek, and Walnut Creek from the 2020 Lower Colorado-Cummins Watershed
Flood Risk Study. The Base Level Engineering (BLE) values shown for Alum Creek are from the 2018 Lower
Colorado-Cummins BLE study and are based on regression equations developed using the USGS Scientific
Investigations Report (SIR) 2009-5087. This comparison is shown in Appendix E-9. The computed peak
flows are slightly lower than the flow rate persquare mile compared to the surrounding watershed studies
but are considered reasonable. Soil type A is the dominant soil within the watershed, with concentrations
of soil type B near the outfall of the main stem. Type A and B soils are very sandy with low run off potential,
causing more infiltration of rainfall. In addition, Alum Creek has a narrow watershed shape and the time
to peak of the tributaries when flowing into the main stem is at the same time during a storm event.
Therefore, there are minimal coincident peaks when comparing the tributary and main stem peaks in the
watershed as the flood wave progresses downstream. While Alum Creek peak flows are slightly lowerthan
BLE and Piney Creek, Alum Creek watershed follows approximately the same trendline and appear
reasonable.
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4.0 HYDRAULICMODEL ANALYSIS

The hydraulic models for the Alum Creek main stemand all Alum Creek Tributaries were built in HEC-RAS
version 5.0.7 to estimate the water surface profiles for the seven modeled flood events. Hydraulic work
maps containing habitable structures in the floodplain, modeled roadway crossings, and cross section
stationing can be foundin Appendix G-1.

4.1 Manning’s Roughness Coefficients

Manning’s “n” values were assigned by visual inspection and analysis of aerial imagery. The channel n-
values for Alum Creek were determined to vary between 0.04-0.065. Table 4-1 summarizes the channel
n-values used for this study. The overbank n-values varied between 0.06-1.0. Table 4-2 summarizes the
land use classifications and respective Manning’s n-value classifications.

TABLE4-1: MANNINGS N-VALUE ASSUMPTION FOR CHANNEL

| Channel Conditions | Manning’s N-Value
Clean, winding, some poolsand shoals 0.040-0.045
Same as above, but some weeds and stones 0.045
Same as above, lower stages, more ineffective slopes and sections 0.050
In betweenaboveand below 0.055
Same as n=0.05 but more stones 0.06-0.065

TABLE 4-2: EXISTING LANDUSE CLASSIFICATIONS MANNINGS N-VALUES

| Classification | Manning’s N-Value
Open Water 1.0
Developed, High Intensity 0.12
Developed, Medium Intensity 0.12
Deciduous Forest 0.1
Evergreen Forest 0.1
Mixed Forest 0.1
Woody Wetlands 0.1
Shrub/Scrub 0.08
Developed, Low Intensity 0.075
Developed, OpenSpace 0.07
Barren Land (Rock/Sand/Clay) 0.06
Cultivated Crops 0.06
Emergent Herbaceous Wetlands 0.06
Grassland/Herbaceous 0.06
Pasture/Hay 0.06
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4.2 Cross Section Point Filtering Approach

Extracting cross sections using GeoRAS and the 3ft x 3ft hydraulic DEM resulted in many cross-sections
containing more than the maximum 500 points allowed for HEC-RAS, version 5.0.7 modeling. The HEC-
RAS cross section filter was selected to reduce cross sections points to 500.

4.3 Boundary Conditions

The normal depth method was used for the downstream boundary condition for Alum Creek and its
tributaries. This type of boundary option requires the user to enter an energy slope for the downstream
location by determining the average slope between the channel flowlines of the downstream cross
sections within HEC-RAS.

4.4 Geometry Data

The stream centerline, channel cross sections, and lateral structures were generated based on the study’s
3 ft x 3 ft DEM. Hydraulic cross sections were placed every 500 feet along stream centerlines to depict
the studied channel.

Bridge and culvert structures were entered and modeled using field reconnaissance data. Ineffective
areas were placed based on the methodology described in the HEC-RAS Hydraulic Reference Manual. The
ineffective area expansion and contraction ratios for structures were specified as 1:1 on the upstream
cross section and 2:1 for the downstream section.

Cross section expansion and contraction coefficients were left at the default values of 0.1 and 0.3, except
at structures where they were changed to 0.3 and 0.5 for the two cross sections upstream of a structure
and one downstream.

During the development of hydraulic models for the watershed it was discovered that there are three
areas within the watershed where overflow occurs. Lateral structures were added along the high points
parallel to the stream to best quantify overflow that leavesthe channel.

4.5 Peak Flow Data

Peak flows from the Alum Creek hydrology model were entered into the hydraulic model. Flow change
locations were placed at hydrologic junctions and subbasin locations spaced to be approximately one-half
to one-third upstream of a subbasin divide and at confluences of tributaries. The peak flows and flow
change locations are tabulated and summarized in Appendix F-1.
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4.6 Hydraulic Results

Profiles were plotted from the HEC-RAS results only for the 1% ACE existing condition storms because all
streams are studied as limited detail guidance. The profiles are included in Appendix F-2. Although the
1% frequency storm is discussed in this report, the hydraulic models were run for the 50%, 20%, 10%, 4%,
2%, 1%, and 0.2% frequency storm events and the respective results can be seen in the hydraulic models.

The Alum Creek 1% ACE floodplain was generated using HEC-RAS model results and Arc GIS tools. Water
surface elevations triangulated irregular networks (TIN) were created from the hydraulic model results
then converted to water surface DEMs. These DEMs were intersected with the hydraulic ground surface
DEM to calculate and create polygon features of inundated areas. The 1% ACE floodplain extents, stream
centerline, and cross sections are included in the hydraulic work maps, foundin Appendix G-1. The work
maps reference additional information in relation to the floodplain including over topping road crossings,
structures located within the floodplain, and project study limits.

There are 56 habitable structures that fall within the footprint of the 1% ACE and a total of 31 road
crossings that are overtopped during the 1% ACE storm.

A comparison of the new floodplains to the National Flood Hazard Layer (NFHL) is shown in Appendix G-
2. Changes in the floodplain width are categorized as increase, decrease, or no change. Increases in
floodplain width are shownin red, decreases are shown in green and where there has been no change the
floodplain is grey. In some areas, primarily upstream of the watershed along the main stem and Alum
Creek Tributary 11, the floodplain extents have narrowed. This is attributed to the updated LIDAR which
more accurately represents the topography in this area. The mid portion of the watershed between
Highway 21 and Highway 71 saw small changes in the floodplain extents along the main stem. The lower
portion of the watershed had both increases and decreases of the extents based on studied streamlines
and study limits. The large increase in the floodplain south of Highway 71 is based on low lying floodplain
and the high likelihood of inundation during a storm event. The decrease in floodplain along the lower
portion of Little Alum Creekand Alum Creek are due to floodplain extents beingdrawn at the connection
to the Colorado River floodplain.
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5.0 FLOOD MITIGATION EVALUATION

The flood mitigation concepts discussed within this report are conceptual evaluations of potential flood
mitigation solutions. They are high-level feasibility concepts that may be refined through subsequent
preliminary engineering analysis and coordination with project stakeholders. Reduction of flood risk can
be accomplished using hydrologic alternatives (detention/retention ponds), hydraulic alternatives
(diversions, floodwalls, channel improvements, etc.), or a combination of these alternatives.

The following mitigation strategies were considered, but not pursued furtherbecause anticipated project
benefit does not outweigh the costs or risks associated with implementation. Large scale mitigation
projects would not provide a solution to enough residents within the County to make the project feasible.
Channel excavations would decrease the width of the floodplain and as a result decrease the number
homes in the floodplain. Alarge volume of channel excavation would be required and the costs associated
with the removal of soil material would most likely be greater than the cost of removing the homes.
Additionally, environmental permits would needto be obtained to excavate within Waters of the US due
to the presence of the endangered Houston Toad species. Another potential solution to prevent homes
from being inundated during a storm event is to raise the finished floor elevation of the home. Raising the
foundation of a home would reduce the chance of water entering the home during a flood event.
According to FEMA’s Homeowner’s Guide to Retrofitting it is possible to raise multiple types of
foundations, with costs varying between different foundation types. There is a total of 56 homes within
the 100-year floodplain in Alum Creek where many of the homes are clustered north of SH-21. The Bastrop
Appraisal District database indicated that of those 22 homes, only 4 of those homes do not have slab
foundations. Slab foundations can be raised, but there is risk of damaging the home. Moreover, the cost
of raising a home can be prohibitive for homeowners. Elevating structures is an option for the
homeowners but was not the focus of this study.

The overall flood mitigation objective is to reduce bridge and culvert overtopping during the 1% ACE to
the extent possible and to protect the safety of Bastrop County residents within the study area. The
priority of the County was to focus on vehicular road safety and increase the level of service of creek
crossings during storm events. In many cases, the evaluated alternatives reduce existing flood risk but
elimination of 1% ACE flood risk was not possible in all locations. In accordance with the Subdivision
Regulations for Bastrop County, all culverts shall be designed to convey the 4% ACE storm, and the
headwater surface elevation shall not exceed the minimum roadway surface elevation. The headwater
depth for a 1% ACE storm shall not exceed 1 foot over the minimum roadway surface elevation (Bastrop
County, 2017). The following sections discuss the flood mitigation analysis including conceptual-level
estimates of project cost.
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5.2 Road Crossing Urgency Rating Evaluation

An urgency ranking of bridge, culvert, and low water crossing structures was developed for the Alum Creek
watershed to prioritize roadway crossings according to flood and public safety risk. Prioritizing road
structures susceptible to flood overtoppingand a threat to public safety, helps focus available resources.

5.2.1 Traffic Count Determination

The traffic count for each crossing within the study basin was derived from traffic and saturation count
data recorded by TxDOT in 2018 and the Institute of Transportation Engineers (ITE) Trip Generation
Manual, 10t Edition (2020). These maps were spatially referenced to political, geographical, and structural
landmarks within the watershed. Parcel data was utilized to best estimate the number of residencesthat
utilize the road crossing. A spatial analysis was manually performed using aerial imagery and roadway
networks in conjunction with the traffic count maps to determine a relative traffic pattern for residents
that may use the roadway crossing to leave and return to their home. The number of entrances and exits
for the residences along the road were located in order to estimate the number of potential routes that
would utilize the roadway crossing. An average daily trip per household of 9.44 was assigned to each
residential dwelling from the ITE Trip Generation Manual. The daily trip per household was multiplied by
the number of residences and modified by the number of available alternative routes to obtain the traffic
count for each crossing.

5.2.2 Urgency Rating Evaluation

Halff Associates developed an urgency calculation for 31 structures of the 35 structures analyzed in this
study because they are overtopped by a storm event. Appendix A-6 shows the locations of the
overtopping roadways within the Alum watershed. The urgency rating is calculated by taking the Average
Annual Daily Traffic Count divided by the Annual Chance of Flooding. The Annual Chance of Flooding was
obtained from the hydraulic models developed forthis study. The higher a structure’s urgency rating, the
higher the flood risk for that structure. A summary of the urgency rating is presentedin

Table 5-1 below. A complete urgency rating analysis for all 31 structures is provided in Appendix H-1.
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TABLE 5-1: ROADWAY CROSSING URGENCY RATING

Average Daily Annual Equivalent

Stream Name Road Name St rT‘;‘;t:’e Traffic Count Chance of Rainfall U;ag:}:;y RRIaSr:(k
(vehicles/day) Flooding Depth (in)
Alum Creek State Highway 21 West |Bridge 13,385 20% 5.52 2,677 1
Alum Creek Tributary 4 State Highway 21 West |Culverts 13,385 10% 6.82 1,339 2
Alum Creek TX-71/TX-95 Bridge 21,970 4% 8.82 879 3
Alum Creek Tributary 87 |Cardinal Drive Culverts 1,510 50% 417 755 4
Alum Creek TX-71/TX-96 Bridge 21,970 2% 10.6 439 5
Price Creek State Highway 21 West |Culverts 13,385 2% 10.6 268 6
Little Alum Creek Ponderosa Road Bridge 390 50% 4.17 195 7
Alum Creek Tributary 129 [Ponderosa Loop Culverts 320 50% 4.17 160 8
Alum Creek Tributary8  [Ponderosa Loop Culverts 230 50% 4.17 115 9
Alum Creek Tributary8  [Cardinal Drive Culverts 220 50% 4.17 110 10
Alum Creek Tributary 10  [Old Potato Road Bridge 200 50% 4.17 100 11
Alum Creek Tributary 4 Kelley Rd E Culverts 180 50% 417 90 12
Alum Creek Tributary 7 Squirrel Run Culverts 180 50% 4.17 90 12
Alum Creek Cardinal Drive Culverts 170 50% 4.17 85 14
Alum Creek Bowie Drive Culverts 170 50% 4.17 85 14
Alum Creek Tributary 11  [Cardinal Drive Culverts 170 50% 417 85 14
Alum Creek Mustang Drive Bridge 130 50% 4.17 65 17
Alum Creek Tributary 173 [Pine Shadow Lane Culverts 90 50% 4.17 45 18
Alum Creek Tributary 7 Kinsey Road Bridge 180 20% 5.52 36 19
Price Creek Jim Bowie Drive Culverts 140 20% 5.52 28 20
Alum Creek Gotier Trace Road Bridge 50 50% 417 25 21
AlumCreek Tributary1  [Gotier Trace Road Culverts 50 50% 4.17 25 21
Alum Creek Tributary8  [Bowie Drive Culverts 50 50% 4.17 25 21
Alum Creek Tributary 87  [Cardinal Loop Culverts 120 20% 5.52 24 24
Alum Creek Park Road 1C Culverts 40 50% 4.17 20 25
Alum Creek Tributary 160 [Park Road 1C Culverts 40 50% 4.17 20 25
Alum Creek Tributary9  |Old Potato Road Culverts 200 10% 6.82 20 25
Alum Creek Tributary 129 |QuietDrive Culverts 30 50% 4.17 15 28
Alum Creek Tributary 129 |PeacefullLane Culverts 10 50% 4.17 29
Alum Creek Tributary 8 Alamo Court Culverts 10 50% 417 29
Alum Creek Tributary 9 McBride Lane Culverts 10 50% 417 29

5.3 Road Crossing Alternatives

The urgency rating takes into consideration the risk of a roadway overtopping during a storm event The
County selected the five roadway crossings located below based on repetitive damage, housing density,
availability of alternative ingress and egress and immediate needs. Bastrop County does not have
jurisdiction over State Highway 71/95 or State Highway 21 because these roads are underthe jurisdiction
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of TxDOT roads. TxDOT is not a participating memberin this FPP Grant. It is recommended Bastrop County
share the urgency rating developed for this study with TxDOT’s District Engineer, District Roadway
Planning Engineer, and Bastrop Area Engineer to aid with planning and prioritizing roadway
improvements. The location of these roadway crossings can be referenced in Appendix A-6. An alternative

analysis of the following five crossings was conducted to identify potential improvementsto reduce risk.

Alum Creek Cardinal Drive crossing
Alum Creek Tributary 1 Gotier Trace Road crossing

Alum Creek Tributary 11 Cardinal Drive crossing
Alum Creek Tributary 87 Cardinal Drive crossing

Alum Creek Tributary 8 Ponderosa Loop crossing

Table 5-2 provides details of the existing condition structure and level of service, in addition to the

proposed improvement, level of service, and estimate of probable cost for each structure. TxDOT’s

average low-bid unit prices was used to base the price of the individual bid items listed in the estimates
of probable cost for the proposed roadway crossing improvements. Recent bid tabs for Bastrop County
projects were used to develop bid items that are needed for each improvement. All structures existing

conditions are overtopped during the 50% ACE storm.

TABLE 5-2: ROADWAY IMPROVEMENT SUMMARY
Existing Conditions

Proposed Improvement

Road StructurelD . . . . Probable
C A Existing Overtopping Culvert Roadway Overtopping
rossing [Lat., Long.] Cost
Culvert Event (ACE) Improvement Improvement | Event (ACE) %
Estimate
AC_STR_700
[30.1905,-97.2037] | 2-31"x41" 2-4'x3'
Alum Creek 310LFof
ga:Tr]di:\(Ie & CMPs (west) 50% RCBs (west) Raise(;) 10% $545,000
Drive AC_STR_700_West 1-1.25' (2-year) 4-4"x2' Roadwa (10-year) !
[30.1903,97.2044] | CMP (east) RCBs (east) ¥
300 LFof
Alum Creek 0 . Raised 0
Tributary 1 [?()ngigs_;f—z(l)ggl 1-2.5'CMP (2?0e§ ) 2 ';CZB: ° Roadway (Z?Oe/; o | $533900
Gotier Trace ' ro y 460 LF Channel ¥
Improvement
Alum Creek
. 360 LF of
Tributary 11 | AC_T11_STR_100 \ 50% 5-7'x6' . 4%
Cardinal [30.1914, -97.2021] 4-4 CMPs (2-year) RCBs Raised (25-year) 5719,200
. Roadway
Drive
Alum Creek
100 LF of
. 0, _qQ 1 o,
Trlbutafry 87 | AC_UN_STR_400 2-4'CMPs 50% 3-8'x6 Raised 0.2% $351,900
Cardinal [30.1648,-97.2127] (2-year) RCBs (500-year)
. Roadway
Drive
Alum Creek
192 LFof
Tributary 8 AC_T8_STR_300 Y 50% 3-8'x5' . 4%
Ponderosa | [30.1822,-97.2006] | - 4 CMPS (2-year) RCBs Raised (25year) | 430900
Roadway
Loop
HEn :
s HALFF
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5.3.1 Road Crossing 1 - Alum Creek Cardinal Drive crossing

The crossing on Alum Creek on Cardinal Drive [Lat. 30.1905, Long. -97.2037] and the culvert structure
approximately 250 feet west of the crossing [Lat. 30.1903, Long. -97.2044] are located in a residential area
north of Highway 21. Hydraulic analysis shows existing condition Alum Creek overtopping Cardinal Drive
to a depthof 1.1 feetduring the 50% ACE and 3.7 feetduring the 1% ACE at both structures.

To help reduce roadway inundation four 4 feetx 2 feetreinforced concrete box culverts on the east, two
4 feet x 3 feet concrete box culverts on the west, and approximately 310 linear feet of roadway profile
changes with an elevation increase of 1.0 foot is recommended. Extended channelimprovements were
not necessary for this crossing because the small pond just downstream of the crossing mitigates impacts
of the improved crossing. However, the channel immediately adjacent to the roadways will need to be
widenedto accommodate the culverts.

The proposed culverts do not meet the Bastrop County Subdivision Regulations to pass the 4% ACE.
However, the water surface elevations for the more frequent 50% and 20% ACE are reduced below the
proposed top of road elevations as displayed in Appendix H-2. An estimate of probable cost for the
proposed roadway crossing improvements is shown in Appendix H-3 which was determined to be
$545,000.

5.3.2 Road Crossing 2 - Alum Creek Tributary 1 Gotier Trace Road crossing

The crossing on Gotier Trace Road is located near the center of the watershed [Lat. 30.1045, Long. -
97.2095]. Hydraulic analysis shows existing condition Alum Creek Tributary 1 overtopping Gotier Trace
Road to a depth of 1.8 feet during the 50% ACE and 3.9 feet during the 1% ACE.

To help reduce roadway inundation, two 12 feetx 6 feetreinforced concrete box culverts, approximately
300 linear feet of roadway profile changes with an elevation increase of 1.0 foot, and channel
improvements are proposed. The proposed channel improvements extend approximately 275 feet
upstream and approximately 180 feet downstream of the structure in order to reduce the channelslope
from 3% to 1% and lower the flowline of the crossing by 3.2 feet for installation of the larger culverts.
Additionally, the channel will needto be widened to accommodate the new culverts.

The proposed culverts do not meet the Subdivision Regulations for Bastrop County to pass the 4% ACE
and are still overtopped by all the storm events. However, the overtopping depths of 50% and 1% ACE
were reducedto 0.4 feetand 2.0 feet, respectively, as seenin Appendix H-2. An estimate of probable cost
for the proposedroadway crossing improvementsis shownin Appendix H-3 which was determined to be
$533,900.

=== HALFF 8



ALUM CREEK WATERSHED STUDY

BASTROP COUNTY - FLOOD PROTECTION PLANNING GRANT

5.3.3 Road Crossing 3 - Alum Creek Tributary 11 Cardinal Drive crossing

The crossing on Cardinal Drive on Alum Creek Tributary 11 is approximately 600 feet east of the Cardinal
Drive crossing on Alum Creek [Lat. 30.1914, Long. -97.2021]. Hydraulic analysis shows the overtopping of
Cardinal Drive to a depth of almost 1.0 feetduring the 50% ACE and 2.9 feetduring the 1% ACE.

To help reduce roadway inundation, five 7 feet x 6 feet reinforced concrete box culverts and
approximately 360 linear feet of roadway profile changes with an elevation increase of 1.0 foot are
proposed. The channel will needto be widenedto accommodate the new culverts.

The proposed culverts do not meet the Subdivision Regulations for Bastrop County to pass the 4% ACE.
However, they fully conveythe 50%, 20%, and 10% ACE storms, as seenin Appendix H-2. A detailed cost
estimate for the proposed roadway crossing improvements is shown in Appendix H-3 which was
determinedto be $719,200.

5.3.4 Road Crossing 4 - Alum Creek Tributary 87 Cardinal Drive crossing

The crossing on Cardinal Drive is approximately a third of a mile off of Highway 21 in a residential area
[Lat. 30.1648, Long. -97.2127]. Hydraulic analysis shows the overtopping of Cardinal Drive to a depth of
almost 0.2 feetduring the 50% ACE and 1.9 feetduring the 1% ACE.

To help reduce roadway inundation, three 8 feet x 6 feet reinforced concrete box culverts and
approximately 100 linear feet of roadway profile changes with an elevation increase of 1.0 foot are
proposed. The channel will need to be widened to accommodate the new culverts.

The proposed culverts meet the Subdivision Regulations for Bastrop County to pass the 4% ACE and fully
convey the 50%, 20%, 10%, 4%, 2%, and 1% ACE storms, as seen in Appendix H-2. An estimate of probable
cost for the proposed roadway crossing improvements is shown in Appendix H-3 which was determined
to be $351,900.

5.3.5 Road Crossing 5 - Alum Creek Tributary 8 Ponderosa Loop crossing

The crossing on Ponderosa Loop is located in a residential area north of Highway 21 [Lat. 30.1822, Long. -
97.2096]. Hydraulic analysis shows the overtopping of Ponderosa Loop to a depth of almost 0.6 feet during
the 50% ACE and 2.7 feetduring the 1% ACE.

To help reduce roadway inundation three 8 feet x 5 feet reinforced concrete box culverts and
approximately 190 linear feet of roadway profile changes with an elevation increase of 1.0 foot are
proposed. The channel will needto be widenedto accommodate the new culverts.

The proposed culverts do not meet the Subdivision Regulations for Bastrop County to pass the 4% ACE.
However, they fully conveythe 50%, 20%, and 10% ACE storms, as seenin Appendix H-2. A detailed cost
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estimate for the proposed roadway crossing improvements is shown in Appendix H-3 which was
determinedto be $430,900.

5.4 Regional Detention Pond Alternative

The hydrologic and hydraulic analysis developed in this study was used to identify areas of flood risk.
There are currently 22 homes within the 1% ACE existing condition floodplain in the upper portion of the
watershed at the confluence of Alum Creekand Alum Creek Tributary 9. A regional detention pond would
decrease the existing conditions floodplain elevations by temporarily detaining flood waters for later
release in order to alter the timing and magnitude of peak flows. The resultant reduction of peak flows
reduces flood risk for the residences downstream of the pond. The proposed location for the regional
detention is in a sparsely populated area of the County and in a naturally depressed area along Alum
Creek.

A conceptual regional detention pond located in the upper portion of the watershed at the confluence of
Alum Creek and Alum Creek Tributary 9. Detention in this location will reduce peak flows further
downstream along Alum Creek to lower flood elevations during a 1% ACE storm. The detention pond
would only hold water during a storm event; otherwise, it will be a dry pond. Asan in-line structure (dam)
along Alum Creek, this potential regional detention would be created within a natural basin that could be
spanned by an approximately 1,700-foot long earthen embankment. The regional detention facility would
have a contributing drainage area of 12.9 square miles with a 16-foot high dam (top elevation at 641 feet)
that could store approximately 625 acre-feetof water as shown in Exhibit A-7. An earthenembankment
of this size would be classified by TCEQ Dam Safety as a Small, High Hazard dam due to homes located
downstream of the embankment. This TCEQ classification of dam would require continued maintenance
in perpetuity.

Hydrologic analysis of the conceptual detention facility reduced the 1% ACE peak flow at the confluence
of Alum Creek and Alum Creek Tributary 9 by approximately 64%. To achieve this 64% reduction, the
outfall structure would be designedto release 10,800 cfs during the 1% ACE storm event. This reduction
of peak flow was entered into the Alum Creek hydraulic model that resulted in a slight reduction of the
1% ACE flood elevations as shown in Exhibit A-7. The regional detention alternative removes 12 homes
from the 1% ACE water elevations. However, the hydrologic and hydraulic evaluation of a conceptual
detention facility resulted in minimal reductions to the 1% ACE floodplain.

5.4.2 Benefit Cost Analysis

A benefit to cost ratio was prepared to provide a comparison of the existing hydrology and hydraulic data
to the proposed hydrology and hydraulic data. This data, along with information from Bastrop County’s
Appraisal District website regarding property and infrastructure values is compared to the cost of
constructing the proposed detention pond. The estimated probable cost of constructing the detention
facility is $4,518,000 and is shown in Appendix H-3. The benefitto cost ratio of constructing a detention
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facility is well below one at 0.01, causing this alternative to be cost prohibitive. This analysis of feasibility
is shown in Appendix H-4 High density developmentis not anticipated within the Alum Creek watershed
due to Subdivision Ordinance requiring new developments to have less than 20% impervious cover and
restrictions due to threatened and endangered speciesin the area. Therefore, asimplified BCA was found
to be sufficient. The cost of buy outs for the 16 structures within the floodplain is $4,119,852 and does
not include maintenance costs; therefore, buying out the properties is more feasible than constructing a
dam. A benefitto cost ratio was not prepared for the acquisition of the 16 structures that remain within
the floodplain because the buyout option per a FEMA guidance that acquisitions less than $276,000 are
considered cost effective. In addition, due to the height and storage volume of the conceptual regional

detention, this detention facility would require design to meet TCEQ Dam Safety requirement.

i52 HALFF

21



ALUM CREEK WATERSHED STUDY

BASTROP COUNTY - FLOOD PROTECTION PLANNING GRANT

6.0 FLOOD MONITORING EVALUATION

Flood resilience includes a variety of strategy. A common strategic particularly common in Flash Flood
Ally is flood monitoring. Flood monitoring via the use of gaging stations provides real-time information to
the public and emergency personnelduring storm events. Opportunities identified for Alum Creekinclude
identifying roadway overtopping risk, locations for stream gage placement, and flood monitoring systems.
Implementation of a flood monitoring system could reduce the use of county resources during storm
eventsand improve safety of residents.

6.1 Roadway Overtopping Risk Determination

As part of this study, an urgency rating was developedfor31 roadways in the Alum Creek watershed that
overtop during storm events. Table 5-1 above shows the equivalent rainfall depth for the storm events
that would overtop these roadway crossings. It should be noted that Atlas 14, 24-hour storm duration
rainfall depths were used in this analysis and the minimum roadway elevations were retrieved from the
hydraulic models. The County may utilize this information to monitor rainfall gages within the watershed
and deploy road crews to close road crossings with greater confidence.

6.2 Stream Gage Placement Opportunities

Stream gage placement is ideal along critical roadways and low water crossings that serve as the only
point of ingress or egress for residents. As such, gage placement along the Alum Creek crossings of State
Highway (SH) 21 and SH 71 are proposed. Figure 6-1 below displays these potential stream gage
placementsat SH 21 and SH 71. These two roadways have the greatest Annual Average Daily Traffic within
the watershed and therefore are a public safety threat when overtopped. Two common gaging devices
include real-time precipitation gages and stream stage gages. Following implementation of gaging
stations, development of rating curves and observation of gage data at specific locations can be
established with alerting triggers during storm events. These triggers can activate on-site safety measures
such as automated flood gate closure or flood warning lights. These gaging networks and devices monitor
developing flood threats and either activate on-site safety measures or send alerts to emergency
personneland the public.
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6.3 Flood Hazard Web Map

Many entities such as the Upper Brushy Creek Water Control and Improvement District and Hays County
are using Flood Monitoring Systems with the development of interactive web maps. A public and/or
secured web map can be developedfor the public and emergency personnelto monitor flood risk within
the County. Of particular interest in this study, would be road closures and flood threat within the Alum
Creek watershed. Common components of these web maps include stream gage readings, colored
symbology to visualize flood threat, and display of inundation mapping. Frequency floodplains for storm
events can be accessed in a secured Flood Monitoring System that displays real-time inundation levels
associated with flood gage readings, radar rainfall, and NWS rainfall. These web maps can be developed
to leverage existing information such as the City of Austin ATX Floods data, the Lower Colorado River
Authority Hydromet, and the US Geologic Survey gaging and inundation data. The City of Austin ATX Floods
website allows the County to manually log into the website and identify low water crossings that are
closed due to high water. Once stream gages are installed, these closure notifications could be automatic.
A Flood Monitoring System and associated web map would enhance the County’s ability to makes real
time decisions regarding flood risk thus improving public safety.

6.3.1 Automated Creek Crossing Alerts

Stream gages on creek crossings can activate triggers to alert residents of high water at road crossings.
Once an alert is triggered by a particular gage reading, signal lights can be activated, text alerts can be
activated, and/or flood gates can be automatically closed at the crossing. The roadway closure and/or
flashing light warnings would notify drivers that the road is unsafe to cross.
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A-1 Watershed Overview
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Appendix A: Exhibits
A-2 Subbasin Map
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A-3 Soil Map
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A-6 Overtopping Road Crossing Map
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Overtopping Structures
St_Name STR_ID AADT
Alame Ct AC_T8 STR_200 10
Alum CreekRd  |AC_UN_STR_100 300
Bowie Dr AC T8 STR_100 50
Bowie Dr AC_STR_600 170
Cardinal Dr AC T11 STR_100 170
Cardinal Dr AC_UN_STR_400 1510
Cardinal Dr AC_T8 STR_400 220
Cardinal Dr AC_STR_700 170
Cardinal Loop AC_UN_STR_500 120
Gotier Trace Rd |AC_STR_300 50
Gotier Trace Rd _|AC T1 5TR_100 50
Jim Bowie Dr AC_UN_STR_600 140
Kelley RAE AC_T4_STR_200 180
Kinsey Rd AC _T7_STR_100 180
MeBride Ln AC T9 STR_100 10
Mustang Dr AC_STR_400 130
Old Potato Rd AC _T9 STR_200 200
0Old Potato Rd AC_T10 STR_100 200
Park Rd 1C AC_STR_200 40
Park Rd 1C AC_UN_STR_2Z00 40
Peaceful Ln AC_UN_STR_800 10
Pine Shadow Ln |AC_UN_STR_050 90
Ponderosa Loop |AC_T8 STR_300 230
Ponderosa Loop |AC_UN_STR_1000 320
Ponderosa Rd AC_LAC_STR_100 390
Quiet Dr AC_UN_STR_S00 30
Squirrel Run AC_T7_STR_200 180
State Hwy 21 W |AC_UN_STR_300 13385
State Hwy 21W |AC_STR_500 13385
State Hwy 21 W |AC_T7_STR_300 | 13385
State Hwy 21W |AC_T4_STR_100 | 13385
TX-71/TX-95 AC_EAST_STR_100 | 21970
TX-71/TX-95 AC_LAC_STR_200 | 21570
AC_WEST_STR_100 | 21970

Exhibit A-6
Road Crossing Map
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Appendix A: Exhibits
A-7 Proposed Regional Detention




Exhibit A-7
Regional Detention Pond
Alternative
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Appendix B: Public Meetings




Public Meeting

Texas Water 77—
Tuesday, May 7, 2019 |
10:30 — 11:00 AM Development Board

TADS Multipurpose Room
211 Jackson St, Bastrop

Bastrop County has been awarded a Texas Water Development Board Flood
Protection Planning Grant to conduct a study of the Alum Creek Watershed shown
below. The study will investigate structural and nonstructural flood damage
reduction projects and will be used to develop a Comprehensive Flood Protection
Plan for Bastrop County. Public input is being solicited to help identify and quantify
areas of concern and discuss possible solutions.

Study Area -
Alum Creek
Watershed

e Previous
Bastrop County
FPP Studies

Questions about the study or the hearing can be directed to Carolyn Dill, P.E.,
County Engineer, at (512)581-7180 or by email at carolyn.dill@co.bastrop.tx.us.
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R H A L F F Austin, Texas 78729

EOE (512) 777-4600

Fax (512) 252-8141

MEETING AGENDA

May 7, 2019
Bastrop Co. FPP - Alum Creek

Bastrop County
TADS Multipurpose Room
211 Jackson St., Bastrop, TX

Type of Meeting: Kickoff/Public Meeting #1
Meeting Start Time:  10:00
Meeting Stop Time:  11:00

Agenda

1. Study Overview
a. Data collection
b. Modeling and Mapping
i. Hydrology
ii. Hydraulics
iii. Flood problem area identification
c. Alternatives Analysis & Evaluation
d. Flood Monitoring
e. Reporting
Project Schedule
TWDB discussion
Areas of concern
a. Homes flooded
b. Roads overtopping
c. Neighborhood access

5. Public input

Additional Information

Observers:
Resource persons:

Special notes:




mberglen Blvd., Building F, Suite 1

1] , 9500 Amberglen Blvd., Building F, Suite 125
] ] | HALFF Austin, Texas 78729
WOE (512) 777-4600

Fax (512) 252-8141

MEETING MINUTES

May 7, 2019
Bastrop Co. FPP - Alum Creek

Bastrop County
TADS Multipurpose Room
211 Jackson St., Bastrop, TX

Type of Meeting: Kickoff/Public Meeting #1
Meeting Start Time: 10:00am
Meeting Stop Time:  11:30gm

Meeting Outline

Attendees:
Bastrop County: Clara Beckett, Carolyn Dill, Brenda Retzlaff
Texas Water Development Board: Sarah Hustead, Niamh Gray

Halff Associates: Paul Morales, Katherine Smith

1. Study Overview
a. Data collection

i. Field Reconnaissance - photos, measurements, sketches, and notes taken
at each of the roadway structures. The information will be aggregated into
an appendix in the final report.

ii. Publicly available GIS spatial data has also been compiled

iii. Bastrop county has three shapefile layers, roadway structure dimensions,
county bridge information, and County roadways. Brenda will send this
information to Halff.

iv. Bastrop county also has drone video taken south of Hwy. 71 that they will
share with Halff.

b. Modeling and Mapping

i. Hydrology — limited detail study using Atlas 14 data with subbasin breaks
made at roadway structures and confluences.

1. Halff will be cognizant of the change in the soil characteristics due to
the three fires in the county in the past 10 years.

ii. Hydraulics — limited detail study using 2017 LiDAR with cross sections every
500 feet

1. The structure information from field reconnaissance will be input into
the HEC-RAS 1-D model.

2. 100-year floodplain maps will be generated both digitally and in print
for county use.




iii. Flood problem area identification — will be based on 100-yr flood plain
extents and areas identified by County as indicated on the Alum Creek
watershed overview map

1. Some problem areas are unable to be improved by the county at
this time because the land is private property.

c. Alternatives Analysis & Evaluation

i. Flood mitigation solutions may include road crossing improvements, and
channel improvements, etc. and will include a benefit/cost analysis and cost
estimate

ii. Possibility to analyze roadway structures that have been studied with the
HMGP studies

1. Bowie Road
d. Flood Monitoring

i. Will prioritize structure’s level of service by relating overtopping depth in
accordance to the storm event. The goal will be to create a tool to help the
county monitor roadways and know when to close and re-open roadways.

ii. May consider identifying locations of new stream gages if it makes sense.
e. Reporting

i. When beginning the report process contact Sarah and she can send the
TWDB report guidelines. The guidelines are also located in the contract.

ii. Halff will refer to the environmental constraint documents for Bowie Drive as
a starting point for Alum Creek

2. Project Schedule

a. Three public meetings are required by the TWDB grant. The next two meetings will
be public meetings held in the evening at a time agreed upon by all parties
beforehand.

i. Public meeting 2 will present information on modeling and mapping
preliminary results along with initial flood solutions

ii. Public meeting 3 will present finalized flood solutions, costs and report
submittal information

b. TWDB is granted up to 45 days to review the report draft. Halff is required to
respond to TWDB comments within 45 days.

3. TWDB discussion

a. TWDB requires that Sarah is present at all public meetings

b. Sarah will be reviewing the final report for this FPP grant

c. Allow for TWDB review time of 45 days and Halff response time of 45 days
4. Areas of concern

a. Homes flooded

i. Bowie Drive has residences that flood

ii. County will provide flooding information for the watershed

20f3
1:\35000s\35837\001\Watershed_Studies\Alum_Creek\Meetings\Public Mtg 1\Alum Creek Public Meeting 1_Meeting Minutes.docx



b. Roads overtopping

i. Preliminary overtopping roadways are indicated based on BLE data as
shown on the Alum Creek watershed map

ii. County identified roads that typically overtop or get washed out
c. Neighborhood access

i. Areas are indicated on the map where residences have only one point of
egress and have no egress if the roadway is flooded

5. Publicinput

a. Questionnaires are available at the front desk of the county office as well as on the
county's website.

Action Items

1. Bastrop County: To provide Halff with following data:
i. Structures of county and bridge GIS shapefile from 2015-16
ii. Burn scar for 2009 Wilderness Ridge Fire GIS shapefile
iii. Drone video of area south of Hwy. 71 identifying debris build up
iv. Design plans Alum Creek Rd. on Alum Creek Trib. 162
v. Bowie Dr. environmental letters
vi. GIS shapefile of flooded properties
vii. Latest County roads in GIS shapefile
2. TWBDB: Will provide guidance on preparing FPP study reports.
3. Halff Associates: Provide previous Bastrop Co. FPP watershed study to TWDB.

This concludes the Meeting Minutes. Our goal is to provide a complete and accurate summary of the proceedings of the
subject meeting in these minutes. If you feel that any of the items listed above are not correct, or that any information is
missing or incomplete, please contact Halff Associates so that the matter can be resolved, and a correction issued if necessary.
These minutes will be assumed to be correct and accepted if we do not hear from you within ten (10) calendar days from
your receipt.
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i== HALFF

ALUM CREEK WATERSHED STUDY SIGN-IN SHEET
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Alum Creek Watershed Study

Public Meetin Texas Water
Thursday, May 14th 20920 Liualh el
100AM-11 AM

Virtual Webex Meeting

https://bit.ly/2Wi27T6

Bastrop County has been awarded a Texas Water Development Board Flood Protection Planning
Grant to conduct a study of the Alum Creek Watershed shown below.

LEE
COUNTY

BASTROP
COUNTY ‘@

The study has identified floodplains, as well as areas at high risk of flooding during storm events. Public feedback is
requested on the proposed flood mitigation projects, with the goal to reduce flood risk and improve the safety for
residents during storm events. Opportunities to implement a flood monitoring system to assist the public during
storm events will also be discussed.
HCE

Questions about the study can be directed to Carolyn Dill, PE., Bastrop County Engineer, HE
at (512) 581-7180 or by email at carolyn.dill@co.bastrop.tx.us . . .
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MEETING AGENDA

May 14, 2020
Bastrop Co. FPP - Alum Creek

Online Virtual Meeting

Type of Meeting: Public Meeting #2
Meeting Start Time: 10:00am
Meeting Stop Time:  11:00am

Agenda

1. Floodplain Mapping
a. Drainage area = 54.7 sq. mi.
b. Stream miles = 73.5 mi.
¢. 100-year floodplain extents
i. Habitable structures = 56
ii. Roadways overtopping = 30
2. Alternatives Analysis & Evaluation
a. Culvert improvements for 5 road crossings
b. Regional detention facility
i. Embankment length = 1,700 ft.
ii. Embankment height = 16 ft.
iii. Storage =625 ac. ft.
3. Flood Monitoring
a. Roadway overtopping risk
b. Stream gage placement
¢. Flood monitoring web map
i. Stream gages
ii. Automated gates
4. Questions

Additional Information

Observers:
Resource persons:

Special notes:




| || 3 9500 Amberglen Blvd., Building F, Suite 125
EEE H A L F F Austin, Texas 78729
EOE (512) 777-4600

Fax (512) 252-8141

MEETING MINUTES

May 14, 2020
Bastrop Co. FPP - Alum Creek

Online Virtual Meeting

Type of Meeting:

Public Meeting #2

Meeting Start Time: 10:00am
Meeting Stop Time:  11:00am
Agenda

Attendees:

Bastrop County: Commissioner Clara Beckett, Carolyn Dill
Texas Water Development Board: Ivan Ortiz, Mike Vielleux

Halff Associates: Paul Morales, Katherine Smith

Floodplain Mapping
a. Drainage area = 54.7 sq. mi.
b. Stream miles = 73.5 mi.
c. 100-year floodplain extents
i. Habitable structures within the floodplain = 56
ii. Roadways overtoppings at creek crossings = 30
Alternatives Analysis & Evaluation
a. Culvert improvements for 5 road crossings identified by the county

i. Culvert sizes were increased, and the road profiles were raised by 1 foot to
maximize culvert sizes. This increased the level of service of the roads by
reducing the frequency that the roads overtop and decreasing the depth of
water overtopping during storm events.

ii. Probable cost estimates were included and itemized estimates will be
included in the report.

b. Regional detention facility — detention facility would only hold water during storm
events. Two homes on the upstream side of the proposed embankment limit the
proposed elevation of the embankment.

i. Embankment length = 1,700 ft.
ii. Embankment height = 16 ft.
iii. Storage =625 ac. ft.

iv. Currently there are 16 flooded structures are inundated based on assumed
FFEs surrounding the proposed dam, if the dam is built 8 homes will be
removed from the floodplain.

v. The Benefit Cost ratio is not favorable for this project, and the culvert
improvements will be a better use of county funds.




3. Flood Monitoring — The goal is to provide the county with tools that will help monitor flood
risks at road crossings in the watershed and help better deploy county resources during
storm events

a. Roadway overtopping risk-
i. Goalis to help direct crews for road closures during heavy rainfall events

ii. Alinear interpolation was conducted to find the rainfall depth that would
cause riverine water surface elevation that overtop the road at the crossings.
The hydraulic models were used to find the water surface elevations and
Atlas 14 100-year, 24-hour rainfall depths were used.

b. Stream gage placement —

i. Can be placed on Highway 21 and 71, or other high traffic roads in the
watershed to monitor water surface elevations at the road.

ii. Gages could also be set with trigger elevations to engage automatic closure
of road gates.

¢. Flood monitoring web map —

i. Updates from gages at road crossings can be available for emergency
personnel and public use to monitor road crossing statuses.

ii. Stream/rainfall gages — stage and rainfall could be shown on the web map
showing color codes for stages at good, watch, and warning stages.

iii. Automated gates — can be triggered if a gage reaches a warning stage to
close a road crossing

4. Questions

Action ltems

1. Bastrop County: To provide Halff with following data:
i. Review of rainfall depths at overtopping roads in the watershed
2. Halff Associates: To provide Bastrop County with following data:

i. A combined PDFs of the meeting documents for the public meeting will be sent out to the
County and TWDB

ii. To conduct an analysis of the runoff comparing pre-fires and post-fires hydrology
watershed response

iii. Provide an exhibit showing the comparison between the FEMA Current Effective
floodplain and the floodplain from the Alum Creek FPP analysis

20f 2
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Alum Creek Watershed Study

Public Meetin Texas Water
Wednesday, October 7gth 2020 [eteiopuiciiioad
10AM-11 AM

Virtual Webex Meeting

https://bit.ly/2RsByZs

Bastrop County was awarded a Texas Water Development Board Flood Protection Planning Grant to
conduct a study of the Alum Creek Watershed shown below.

LEE
COUNTY

BASTROP
COUNTY @

71

N

The study has developed 100-year floodplains, as well as identified areas of high risk of flooding during storm events. An
overview of the project study analysis and the proposed flood mitigation solutions to increase safety for residents will be
presented to the public. A summary of flood monitoring opportunities within the watershed will also be discussed.

Questions about the study can be directed to Carolyn Dill, PE., Bastrop County Engineer, . . .
at (512) 581-7180 or by email at carolyn.dill@co.bastrop.tx.us . . .
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BASTROP COUNTY

TWDB FLOOD PROTECTION PLANNING STUDY
ALUM CREEK

OCTOBER 7, 2020
VIRTUAL WEBEX MEETING

https://bit.ly/2RsByZs

53 HALFF

BASTROP COUNTY
TWDB FLOOD PROTECTION PLANNING

AGENDA OUTLINE

COUNTY FPP STUDIES

ALUM CREEK WATERSHED

H&H METHODOLOGY

FLOOD MITIGATION SOLUTIONS
FLOOD MONITORING OPPURTUNITIES
NEXT STEPS

538 HALFF




STUDIED WATERSHEDS

e 2008-2018 Bastrop Co. FPP
Cedar Creek
Walnut Creek
Sandy Creek
Willow Creek (Smithville)
Gazley Creek (Smithville)
Gills Branch (Bastrop)
Piney Creek (Bastrop)

Vﬁw : R 2019 Bastrop Co. FPP
3.,.,{'5"‘;". P e Alum Creek
WPy 75 ' * Wilbarger Creek (Pflugerville &
Travis Co.)

A a,

b‘, e ..“*
s
N P

si= HALFF

10/21/2020

ALUM CREEK STUDY OVERVIEW

Drainage Area

* 55 sq. miles

Limited Detailed Study

e 73.5 stream miles

Floodplain Development
Identification of Flooding Problems

Flood Mitigation Solutions
Flood Monitoring Opportunities

gi= HALFF




BASTROP COUNTY

TWDB FLOOD PROTECTION PLANNING
STUDIES

2019 LEVERAGED FUNDING FOR ALUM CREEK

Texas Water Development Board 50%
Bastrop Count 50%
Total 100%

53 HALFF

10/21/2020

DATA COLLECTION

Public Flood Problem Survey
2017 LiDAR terrain

* Hydrology: 10’x10’ DEM
* Hydraulics: 3'’x3’ DEM
SSURGO Soil Survey

NLCD Land Use

Field Reconnaissance

* Field measurements
* Field Sketches

* Photos
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Survey Field Sheet
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035837.001 - Basliop Counly Fluod Protection Planning Studies = Alurn Creek H&H — AC_T4_STR_200

Photo ID: AC_T4_STR_200_DSF
Coordinates: | 30.149992, -97.235395
Description: Downstream face
Photo ID: AC_T4_STR_200_DSC
Coordinates: | 30.149992,-97.235395
Description: | Downstream channel

10/21/2020

HYDROLOGY (RAINFALL RUNOFF)|

1. RAINFALL

* Source: NOAA Atlas 14
e Distribution

2. TOPOGRAPHY (GROUND SURFACE)

* LiDAR
* Watershed Boundaries
* Watershed Slopes

SOILS

* Hydrologic Soil Types
* Antecedent Moisture Condition
* Considered Burn Scars

LAND USE

» Existing Conditions

gi= HALFF
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HYDRAULICS (CREEK FLOODING)

1. HYDROLOGY

Peak Discharge — 2, 5, 10, 25, 50, 100, and 500-year

2. TOPOGRAPHY (GROUND SURFACE)

LiDAR
» Stream Slope/Definition

3. CROSS-SECTION

Location
* Roughness Coefficients (N-values)
» Expansion/Contraction Coefficients
Ineffective/Blocked Areas

4. CROSSINGS/CONSTRICTIONS

* Bridges
e Culverts
* Small Stock Ponds

si= HALFF

FLOODPLAIN MAPPING (FLOOD EXTENTS)
1. TOPOGRAPHY (GROUND SURFACE) N/

Drainage patterns

. CROSS-SECTION

Extents of Floodplain 100-year for Limited Detail study
* Width of Floodplain

. CROSSINGS/CONSTRICTIONS

* Overtopping Road Crossings

gi= HALFF
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52 HALFF
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CONCEPTUAL FLOOD MITIGATION ALTERNATIVES

e

REGIONAL DETENTION POND CREEK CROSSING IMPROVEMENTS

si= HALFF
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CULVERT IMPROVEMENTS

gi= HALFF
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Stream Name

Road Name

Structure

Type

10/21/2020

Average Daily
Traffic Count
(vehicles/day)

Annual  Equivalent
Chance of  Rainfall
Flooding Depth (in)

ROADWAY IMPROVEMENT RANKING

lalum Creek State Highway 21 W Bridge 13,385 1
|alum Creek Tributary 4 |state Highway 21 W Culverts 13,385 1,339 2 D | d . k k .
lAlum Creek [TX-71/TX-95 Bridge 21,970 4% 8.82 879 3 eve Ope u rgency ris ran Ing
|Alum Creek Tributary 87 [Cardinal Drive Culverts 1,510 50% 4.17 755 4 H H H
& , Determined Average Daily Traffic
lAlum Creek [TX-71/TX-96 Bridge 21,970 2% l0.6 439 5
Price Creek State Highway 21 West [Culverts 13,385 2% 10.6 268 6 CO u nts
Little Alum Creek Ponderosa Road Bridge 390 50% 4.17 195 7 i
lAlum Creek Tributary 129 [Ponderosa Loop Culverts 320 50% 4.17 160 g o TXDOT Traff|c Cou nts
|Alum Creek Tributary 8 Ponderosa Loop Culverts 230 50% 4.17 115 9 - . |
L]
|Alum Creek Tributary 8 Cardinal Drive Culverts 220 50% 4.17 110 10 Trlp Generatlon Ma nua
lAlum Creek Tributary 10 [Old Potato Road Bridge 200 50% 4.17 100 11 “
|Alum Creek Tributary 4 Kelley Rd E Culverts 180 50% 4.17 30 12 Determlned annual Chance Of road
- r 417 i
|Alum Creek Tributary 7 |Squirrel Run Culverts 180 50% S0 12 ove rtopplng
Alum Creek Cardinal Drive Culverts 170 50% 417 85 14
Alum Creek Bowie Drive Culverts 170 50% 4.17 85 14
JAlum Creek Tributary 11 [Cardinal Drive Culverts 170 50% 4.17 85 14
JAlum Creek Mustang Drive Bridge 130 50% 417 65 17
|Alum Creek Tributary 173  |Pine Shadow Lane Culverts 30 50% 417 45 18 . . . . .
jAlum Creek Tributary 7 Kinsey Road Bridge 180 20% 5.52 36 19 H Igher prlorlty If the road IS
Price Creek Jim Bowie Drive Culverts 140 20% 5.52 28 20
: : overtopped more frequently
lAlum Creek Gotier Trace Road Bridge 50 50% 4.17 25 21
[Alum Creek Tributary 1 |Gotier Trace Road Culverts 50 50% 417 25 21 A h|gher urgency ra‘“ng means the
lAlum Creek Tributary 8 Bowie Drive Culverts 50 50% 4.17 25 21 . L
lalum Creek Tributary 87 |Cardinal Loop Culverts 120 20% 5.52 24 24 hlgher the ﬂOOd rISk fOI’ the StrUCtu re
lAlum Creek Park Road 1C Culverts 40 50% 4.17 20 25
|Alum Creek Tributary 160 [Park Road 1C Culverts 40 50% 4.17 20 25
|Alum Creek Tributary 9 Old Potato Road Culverts 200 10% 6.82 20 25
AC_T9_STR_200
AC_Ta_STR_100
. *J‘j- AC_T10_STR_100
AC_T11_STR 100 AC_STR_700 o, .
Ac_un_s(n_1hun‘ — AC_STR_600 :
AC_UN_STR. 900 ACLTE STRL200 AC_T7_STR_300
AC_UN_STR_§00 —=_ & AC_T8_STR_100
Foe® AC_UN_STR_800
- i AC_T7_STR_200
-~ { Of; AC_T 7.STR 100
AC_UN_STR.500 P
Ac_uN_sTR_s00—/
S Ac',uu,sm,:nn/
=
AC_T4_STR 200

HALFF

AC_STR_500

AC_T4_STR_100

18
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)
| AC_UN_STR_200

== St_Name STR 1D asor|

et [ac T3, 578 200 29

>, [Ac_Un_ST. 100 ﬁ

AC_UN_STR_100 Bowie O [ac T8 5TR 100 50

Bwie O [ac sTR 600 179

Cardinai Or___|ac_T1157R_ 100 | 10

[ac_n_sk 300 | 1570

acTasao | 20

[ac_sTa_700 179

[ac_un STR 500|120

[ac_sTR_300 &9

¢ [ac 71, 578 100 E

h) [ac_on_sTh 600 | 129

/ / T 5T 180

A AC_LAC_STR 200 [ac_T7_sTR_100 | 189

Mcsrige in_[Ac T3 STR 100 29

{ Mustangor__[Ac 5TR 400 139

Olapotstons |ac_Te sTR_ 200 | 200}

AC_EAST_STR_100 OlaPoratond_|ac T10 5T 100 | 200}

H AC_WEST_STR_100 Pagaic  |ac sTR 200 a0l
£ N Paktare e nsmezo | s
H : Peacetultn |ac_UN_STR 500 0}
# T pine Shadow Ln_[ac_ N STR 050 | 0
/) T 5300 | 739
[sc_un_sTh_s000 | 320

AC A 578 100 | 390

auietor scunsTRz0 |

Squirre1fun___|AC_T7 ST 200 180)

[AC_Un_sTR 300 | 13385
State Hwy 20W_|AC_STR_500 13385
[ac 17 58 300 | 1338

L sarion st a6 oo 0| ik
Ry, [pimimess [acor s s e
Dcrymss ae e i o Jeron

TX7yTe8s |ac WEST STR 100 |2170)

Existing Conditions
Road Structure ID o : SELECTED ROADWAY IMPROVEMENTS
Crossing [Lat., Long.] NISUIE Gvertopping
Culvert Event (ACE)

AC_STR_700 * Top 5 County roads were selected
Alum Creek [30.1905, -97.2037] 2-31"x41"
cardirial & CMPs (west) 50%
. AC_STR_700_West 1-1.25' (2-year) . . fng
Drive Boncon azones] | cReesst * Based on urgency risk rating, repetitive
damage, housing density, availability of
Alum Creek alternative ingress and egress and

. AC_T1_STR_100 . 50% . .
Tributary 1| o Toae a7200s) | 1725 OMP | (0 vean) immediate needs.

Gotier Trace

Alum Creek [P g
Tributary 11 | AC TI1 STR 100 | 4 o oo So% Existing conditions culverts are
Cardinal | (30.1914,-97.2021] (2-year) overtopped during the 50% ACE storm
Drive
Alum Creek
Tributary 87 | AC_UN_STR_400 , 50%
Cardinal | [30.1648,-072127] | 2% CMPs (2-year)
Drive
Alum Creek
Tributary 8 AC_T8_STR_300 g 50%
Ponderosa | [30.1822,-97.2096] AFTCMES (2-year)
Loop

§ HALFF
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Proposed Improvement

Road
Crossing Culvert Roadway Overtopping Pn::l:;:)le
Improvement Improvement Event (ACE) 2
Estimate
2-4'x3
Alum Creek 310 LF of
esdnal | oA Raised i $545,000
Drive A2 Roadwa {10syear)
RCBs (east) v
300 LF of
Alum Creek — Raised "
Tributary1 | 2 -Rlczaz o Roadway (;oe’ir) $533,900
Gotier Trace 460 LF Channel ¥
Improvement
Alum Creek 360 LF of
Tributary 11 5-7'x6' . 4%
Cardinal RCBs RRaldsed (25-year) Fuspo
Drive Q3awWEY
Alum Creek
2 100 LF of
Tributary 87 3-8'x6' . 0.2%
Cardinal RCBs Ralsed (500-year) 2RL0
A Roadway
Drive
Alum Creek eRliETs
Tributary 8 3-8'x5' . 4%
Ponderosa RCBs Ralsed (25-year) 0500
Roadway
Loop

si= HALFF

PROPOSED ROADWAY IMPROVEMENTS

e Goal was to reduce flood overtopping
as much as possible

* Roadways were raised 1 foot max to
allow for larger culverts

10/21/2020

21

gi= HALFF
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Texas Water
Development Board
HEE

a2 HALFF

Alum Creek Watershed |
Detention Pond
Alternative

i | Legend

REGIONAL DETENTION FACILITY

Length: 1700 LF earthen embankment
Height: 16 foot

Storage: 625 ac-ft

TCEQ Dam Safety requirements

22 homes inundated during the 1% ACE

event
Removes 12 homes from the 1% ACE
water elevations

Estimated Probable Cost: $4,518,000
Benefit/Cost Analysis: Not cost
effective

Home Buyouts: $4,119,852

10/21/2020

aaaaaa

vl\') .L N\,
ol €

AN
V2145872

gi= HALFF

FLOOD MONITORING OPPURTUNITIES

» Stream/rainfall gage placement
* Critical watershed locations
* Major roadways
* Select low water crossings

* Automated Creek Crossings
* Alerts
* Flood gates closures

* Flood Hazard Web Map
» Stage and rainfall triggers
* Color coded triggers for public use

24

12



10/21/2020

ALUM CREEK WATERSHED STUDY NEXT STEPS

Pre-Disaster Mitigation (PDM) Grant

Hazard Mitigation Grant Program (HGMP)

Flood Mitigation Assistance (FMA) Grant

GLO CDBG Mitigation Program (GLO CDBG-MIT)

TWDB Flood Infrastructure Fund (FIF)

Clean Water State Revolving Fund (CWSRF) Loan
Building Resilient Infrastructure and Communities (BRIC)

53 HALFF

25

BASTROP COUNTY

TWDB FLOOD PROTECTION PLANNING STUDY
ALUM CREEK

QUESTIONS?

THANK YOU FOR YOUR TIME

538 HALFF

26
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MEETING AGENDA

October 7, 2020
Bastrop Co. FPP - Alum Creek

Online Virtual Meeting

9500 Amberglen Blvd., Building F, Suite 125
Austin, Texas 78729

(512) 777-4600

Fax (512) 252-8141

Type of Meeting: Public Meeting #3
Meeting Start Time: 10:00am
Meeting Stop Time: 11:00am

Agenda

1. Alum Creek Watershed Overview
a. Drainage area = 54.7 sg. mi.
b. Stream miles = 73.5 mi.
2. Hydrologic and Hydraulic Analysis
a. Data Collected
b. Models Developed
c. 100-year floodplain extents
3. Alternatives Analysis & Evaluation
a. Roadway Improvement Ranking
b. Culvertimprovements for 5 road crossings
i. Cost Estimates
c. Regional detention facility
i. Pond Dimensions
ii. Cost Estimate
iii. Benefit Cost Analysis
4. Flood Monitoring
a. Roadway Improvement Ranking
b. Stream gage placement
c. Flood monitoring web map
i. Stream gages
ii. Automated gates
5. Next Steps
a. Grants
b. Loans

6. Questions




Additional Information

Observers:
Resource persons:

Special notes:

20f2
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mberglen Blvd., Building F, Suite
1] . 9500 Amberglen Bivd., Building F, Suite 125
HER HAL F F Austin, Texas 78729
EEE (512) 777-4600

Fax (512) 252-8141

MEETING MINUTES

October 7, 2020
Bastrop Co. FPP - Alum Creek

Online Virtual Meeting

Type of Meeting: Public Meeting #3
Meeting Start Time: 10:00am
Meeting Stop Time: 11:00am

Agenda

Attendees:
Bastrop County: Commissioner Clara Beckett, Carolyn Dill
Texas Water Development Board: Ivan Ortiz
Halff Associates: Paul Morales, Katherine Smith

Bastrop County Residents: Cameron Drummond, James and Kimberly Fahrnkopf, Samuel
and Karen Spangler

1. Alum Creek Watershed Overview
a. Drainage area = 54.7 sg. mi.
b. Stream miles = 73.5 mi.
2. Hydrologic and Hydraulic Analysis
a. Data Collected
i. 2017 LiDAR terrain
ii. SSURGO Soil Survey from USGS
iii. NLCD Land Use

iv. Field Reconnaissance — measurements, sketches, and photos of all 35
creek crossing structures in the watershed

b. Models Developed

i. Hydrology Model determines the amount of rain running off of the ground
and going into the streams during a storm event

ii. Hydraulic Models determine the depth of water in the streams and the
velocity of the stream during a storm event

c. 100-year Floodplain Extents
i. The extent of the 100-year floodplain is developed for existing conditions

ii. The 100-year floodplain reflects whether or not a structure is overtopped
during the 100-year storm

3. Alternatives Analysis & Evaluation

a. Roadway Improvement Ranking




i. Determined Average Daily Traffic Counts from TxDOT Traffic Counts and
Trip Generation Manual

ii. Determined annual chance of road overtopping

iii. Utilized the Traffic Count and chance of overtopping to prioritize roads

iv. A higher risk rank means the higher the flood risk for the structure
b. Culvert improvements for 5 road crossings identified by the county

i. Culvert sizes were increased, and the road profiles were raised by 1 foot to
maximize culvert sizes. This increased the level of service of the roads by
reducing the frequency that the roads overtop and decreasing the depth of
water overtopping during storm events.

ii. Probable cost estimates were presented, and itemized estimates are
included in the report.

c. Regional detention facility — detention facility would only hold water during storm
events. Two homes on the upstream side of the proposed embankment limit the
proposed elevation of the embankment.

i. Embankment length = 1,700 ft., embankment height = 16 ft., storage = 625
ac. ft. during a storm event

ii. Currently there are 22 homes inundated during the 1% ACE event, the
proposed dam removes 12 homes from the 1% ACE water elevations

iii. The Benefit Cost ratio is not favorable for this project, the estimated
probable cost is $4,518,000 and the estimated cost of home buyouts is
$4,119,852

4. Flood Monitoring — The goal is to provide the county with tools that will help monitor flood
risks at road crossings in the watershed and help better deploy county resources during
storm events

a. Roadway overtopping risk-
i. Goal is to help direct crews for road closures during heavy rainfall events

ii. The rainfall depth that would cause riverine water surface elevation that
overtop the road at the crossings was determined. The hydraulic models
were used to find the water surface elevations and Atlas 14 100-year, 24-
hour rainfall depths were used.

b. Stream gage placement —

i. Can be placed on Highway 21 and 71, or other high traffic roads and low
water crossings in the watershed to monitor water surface elevations at the
road.

ii. Gages could also be set with trigger elevations to engage automatic closure
of road gates.

c. Flood monitoring web map —

i. Updates from gages at road crossings can be available for emergency
personnel and public use to monitor road crossing statuses.

ii. Stream/rainfall gages — stage and rainfall could be shown on the web map
showing color codes for stages at good, watch, and warning stages.

20f3
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iii. Automated gates — can be triggered if a gage reaches a warning stage to
close a road crossing

5. Next Steps
a. Grants available for the County from both federal and state funds
i. HGMP, FMA
b. Loans available for the County from both federal and state funds
i. CWSRF, FIF

6. Questions

Action Items

1. Halff Associates: To provide Bastrop County with following data:

i. A PDF of the Public Meeting 3 presentation slides.

30f3
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Appendix C: Field Reconnaissance




E.E HALFF | Survey Field Sheet

PROJECT: BAStrop FPP AVO HSBD T SURVEYNAME:
sTReAM NAME:_\am_ (el DATE: __(]=-27% |4
“ ‘/(\ I A |
LocaTioN: TRV, AC.STR.ADD, CAQUS  crew: _H >+ |
W& S Vea i ool T
TYPE! BR(X) CUL( ) DAM( ) XS( ) ERM ELEV. ERM ID: GEOID:
"Rail \ Pier
BRIDGE: Height: Q.B Deck: 22 width: (38  Pier(s): Uygwt s @ Shape: S (/[
CULVERT: Number: Shape; Length: Height: Width: Skew:
CULVERT: I/O Type: Material: payiciey b I Wingwall Angle
DAM: Top Width Side Slope Side Slope us: Ds: Outlet:
ERM Description; Coordinate System;
Photo Numbers: usc: _| USF: g-4 DSF: a_(ncs DSC: | gic /iy e
Additional Info: é OV SOy \]Ek’ Larof (n'f.(.-ir,;h Llack .
File Name: pie A conpy ey 11‘...(“ ‘U-} hank 0 vastan 05 'g,-.;rr'ir-r‘ ((sdfo) ., nuce ol Saforie
PROFILE VIEW:

(Left to Right leoking Downstream)

PLAN VIEW




Photo ID: AC_WEST_STR_100_USC
Coordinates: 30.068121, -97.219171

Description: Upstream channel
Photo ID: AC_WEST_STR_100_USF
Coordinates: 30.068121,-97.219171
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_WEST_STR_100




Photo ID: AC_WEST_STR_100_USF2
Coordinates: 30.068121, -97.219171

Description: Upstream face

Photo ID: AC_WEST_STR_100_USF3
Coordinates: 30.068121,-97.219171
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_WEST_STR_100




Photo ID: AC_WEST_STR_100_USF4
Coordinates: 30.068121, -97.219171

Description: Upstream face

Photo ID: AC_WEST_STR_100_DSF

Coordinates: 30.068121,-97.219171
MJ Description: Downstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_WEST_STR_100




Photo ID: AC_WEST_STR_100_DSF2
Coordinates: 30.068121, -97.219171

Description: Downstream face
- ,“*““ :
- “:,' ;r :r A
L
Photo ID: AC_WEST_STR_100_DSC
Coordinates: 30.068121,-97.219171
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_WEST_STR_100




Photo ID: AC_WEST_STR_100_US_PIER
Coordinates: 30.068121, -97.219171

Description: Pier

Photo ID: AC_WEST_STR_100_US_SCOUR
Coordinates: 30.068121, -97.219171
Description: Scour

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_WEST_STR_100




Photo ID: AC_WEST_STR_100_EMBANKMENT
Coordinates: 30.068121, -97.219171
Description: Embankment

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_WEST_STR_100




28 HALFF

Survey Field Sheet

PROJECT

sTREAM NAME. F1UW) Q,'Qﬂ.\?—” o

SURVEY NAME:

ERM Description:

DATE: _ . S
LocaTioN: Y '4,[4ﬂ&£ﬂ{.lﬂ0rtq,l@5_¢ CREW: o
€ act bgvnd) i

TYPE: BRX; CUL( ) DAM( ) XS( ) ERMELEV.: __ERMID: __ GEOID: o

A

Rail o Pier f
BRIDGE: Height: Deck: . 5" width: _Qd&__Pser(s);__S__ @ ____Shape: founc!
CULVERT: Number: ~ Shape: Length:  Height: ~ Width: Skew:
CULVERT: /O Type: Material: toyp v £ Wingwall Angle
DAM: Top Width: ~ Side Slope Side Slope us: DS: Outlet:

Coordinate System:

Photo Numbers:
|

use j__USF;

d.3 Dsk Y 5 psc: |

PLAN VIEW:

—— e

Wi v t»//”

—— Y ¢

8‘

Circwrm ”

§

Additional Info: LU(R‘"} _g}_w;ﬂl,_gﬂ Lt o -
File Name: - B
PROFILE VIEW:;
(Left lo Right looking Downslream)
3}[{4
; 7 - | I ==
{ o | | - -
S_ﬁ_‘_iﬁ = L —




Photo ID: AC_EAST_STR_100_uUSC
Coordinates: 30.068121, -97.219171

Description: Upstream channel
Photo ID: AC_EAST_STR_100_USF
Coordinates: 30.068121,-97.219171
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_EAST_STR_100




Photo ID: AC_EAST_STR_100_USF2
Coordinates: 30.068121, -97.219171

Description: Upstream face

Photo ID: AC_EAST_STR_100_DSF
Coordinates: 30.068121,-97.219171
Description: Downstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_EAST_STR_100




Photo ID: AC_EAST_STR_100_DSF2
Coordinates: 30.068121, -97.219171

Description: Downstream face
Photo ID: AC_EAST_STR_100_DSC
Coordinates: 30.068121,-97.219171
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_EAST_STR_100




s HALFF Survey Field Sheet

proJECT: Rastyop FPE AVD ASE3F SURVEY NAME:
STREAM NAME _Alvwny (rre R _ DATE: I)"U "J,/ 9
LocATION fack Rd. &) AL-STR. 200, 0101 crew: S ¢ 1)1
TYPE: BR( ) CUL(X} DAM( ) XS( ) ERMELEV.: ERM 1D: GEOID:

Rail = Pier
BRIDGE: Height: N[k Deck: |4 width: 23  Pier(s): @ Shape:
[ CULVERT: Number: | Shape: () Length: 4o .5 Height: _ A4p"  Width: 3 Skew:
CULVERT: /O Type: ~ Material: il piadtun e Wingwall Angle
DAM: Top Width Side Slope Side Slope us: DS: QOutlet:
ERM Description: i Coordinate System
Photo Numbers: USC: | USF: 2 DSF: 3 DSC: Ll‘ DsL.% LSE b
Additional Info: Lot W (ALY lhng 'MMW; Wity  gvoel Lx,-m’zi., US_culv L«'mh s lipa(licton )
File Name: : g
PROFILE VIEW:

{Left lo Right looking Downslream)

PLAN VIEW

a ?_



Photo ID: AC_STR_200_USC
Coordinates: 30.096337,-97.220159

Description: Upstream channel
Photo ID: AC_STR_200_USF
Coordinates: 30.096337,-97.220159
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_200




Photo ID: AC_STR_200_DSF
Coordinates: 30.096337,-97.220159

Description: Downstream face
Photo ID: AC_STR_200_DSC
Coordinates: 30.096337, -97.220159
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_200



Photo ID: AC_STR_200_DSL
Coordinates: 30.096337,-97.220159

Description: Downstream left
Photo ID: AC_STR_200_DSR
Coordinates: 30.096337,-97.220159
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_200




Photo ID: AC_STR_200_OVERVIEW
Coordinates: 30.096337,-97.220159
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_200




EIE HALFF Survey Field Sheet

pROJECT Boaskvo €20 AVO 3553 F SURVEY NAME:

Additional Info:

STREAM NAME. Aluwm  CreeR DATE: _ (04~ 9219
LOCATION: Gokiey Traca Rd\, AC-STR.300, €81 crew RS+
TYPE: BR{Y\) CUL( ) DAM({ ) XS( ) ERMELEV.: ERM ID: GEOID:

Rail i Pier
BRIDGE: Heightt  A¢" Deck | width: 2" Pers): nO @ Shape:
CULVERT: Number: ~ Shape’ _ Length: ~ Height: Width: Skew:
CULVERT; /O Type Material: Wingwall Angle
DAM: Top Width: ~ Side Slope Side Slope us: DS Outlet:
ERM Description: Coordinate System:
Photo Numbers: USGC: | usr: o DSk NfA psc: 2 DS DIRS

1 =

File Name:

PROFILE VIEW:

(Left to Right looking Downstream) —V’//‘-’-H‘N“\—_ i
\

LY
v i S T o
e W 1\
T
FLAN VIEW | e
{
e o O

X0




Photo ID: AC_STR_300_USC
Coordinates: 30.104368, -97.213881

Description: Upstream channel
Photo ID: AC_STR_300_USF
Coordinates: 30.104368, -97.213881
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_300




Photo ID: AC_STR_300_DSC
Coordinates: 30.104368, -97.213881

Description: Downstream channel
Photo ID: AC_STR_300_DSL
Coordinates: 30.104368, -97.213881
Description: Downstream left

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_300




Photo ID: AC_STR_300_DSR
Coordinates: | 30.104368, -97.213881

Description: Downstream right
Photo ID: AC_STR_300_OVERVIEW
Coordinates: 30.104368, -97.213881
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_300




‘ E.E HALFF Survey Field Sheet

PROJECT: _ OSIRe FPP AVO BSEZF  SURVEY NAME:

72

stresmnave Al Cregle,  oae 04-1S-V4 } 7
LOCATION: mus?(mj Ld ,AC_STR-MW,CFHS crew: hHymu
TYPE: BR % CuL( ) DAM( ) XS( ) ERMELEV.. _ _ERM ID: B GEOQID:

Rai Pier
BRIDGE:  Height: 51-5  Deck: *&1__Width: go“ »Pier(s):_NJE @ ____ Shape:
CULVERT: Number: Shape:  Length: ~ Height: Width: Skew: B
CULVERT: /O Type: - Material: - Wingwall Angle S
DAM: Top Width: ~ Side Slope Side Slope us: DS: __ Outlet: -
ERM Description: ) S Coordinate System:
Photo Numbers: usc: | USF: A DSF: 4 psc: Y4 DSt D3RG G
Additional Info: SSOWE o DS drees ony oVerbanks . r\road £k Cay
File Name: o
PROFILE VIEW:

(Left to Right looking Downstream)
{,Ile (8 J., I
\
2\ ‘—ﬁ Gfbu-\ wapy
VR

\\-., P \ /
PLAN VIEW:
/
A
(A powed.  roodwa
LR J
ﬁ@&-——'k——"“" — )




Photo ID: AC_STR_400_USC
Coordinates: 30.151136, -97.203236

Description: Upstream channel
Photo ID: AC_STR_400_USF
Coordinates: 30.151136, -97.203236
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_400




Photo ID: AC_STR_400_DSF
Coordinates: 30.151136, -97.203236

Description: Downstream face
Photo ID: AC_STR_400_DSC
Coordinates: 30.151136, -97.203236
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_400




Photo ID: AC_STR_400_DSL
Coordinates: 30.151136, -97.203236

Description: Downstream left
Photo ID: AC_STR_400_DSR
Coordinates: 30.151136, -97.203236
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_400




Photo ID: AC_STR_400_OVERVIEW
Coordinates: 30.151136, -97.203236
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_400




=i HALFF

Survey Field Sheet

PROJECT: %G«S‘Ubi‘) L0 AR 2ASKET
sTREAM NAME:_ Alwn (e v

TYPE: BRX) CUL( ) DAM( ) XS( ) ERM ELEV.:

SURVEY NAME:
DATE: _

LocaTion: AC-STR.S0Q, tugky S # | Moyl crew: _ A S ML

b v

(Left to Right looking Downstream)

ERM ID: GEOID:

" Rail w Pier
BRIDGE: Height: AA™  Deck: £ Width: 5 '_-P Pier(s): ryys, @ | & Shape: Sq
CULVERT: Number: Shape: Length: - Height: Width: Skew:
CULVERT: /O Type: Material: Wingwall Angle
DAM: Top Width: Side Slope Side Slope us: . Ds: : Outlet:
ERM Description: Coordinate System: :
Photo Numbers: usc: | USF: a3\ DSF 5 bsc 79 ovewil 9
Additional Info: Dy wushy
File Name: '
PROFILE VIEW:

PLAN VIEW:




Photo ID: AC_STR_500_USC
Coordinates: 30.164996, -97.202913

Description: Upstream channel
3 Photo ID: AC_STR_500_USF1
‘ Coordinates: 30.164996, -97.202913
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_500



Photo ID: AC_STR_500_USF2
Coordinates: | 30.164996, -97.202913

Description: Upstream face

Photo ID: AC_STR_500_USF3
Coordinates: 30.164996, -97.202913
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_500




Photo ID: AC_STR_500_DSF
Coordinates: | 30.164996, -97.202913

Description: Downstream face
Photo ID: AC_STR_500_DSC
Coordinates: 30.164996, -97.202913
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_500




Photo ID: AC_STR_500_OVERVIEW
Coordinates: 30.164996, -97.202913
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_500
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mms HALFF Survey Field Sheet
PROJECT: SURVEY NAME:
STREAM NAME: DATE: 1L/
LocATIoN: A — STR _ (oo CCREW: MDD ML
0.7 972016
TYPE: BR( ) CULKK) DAM( ) XS( ) ERMELEV.: ERM ID: GEOID:
Rail Pier
BRIDGE: Height: _ Deck: __ Width: . Pier(s): @ Shape:
CULVERT: Number: & Shape:__ jo« Length: _ Height o' Width: 5'  Skew: .o
CULVERT: I/O Type: Material: Wingwall Angle
DAM: Top Width: Side Slope Side Slope Us: DS: Outlet:
ERM Description: B Coordinate System:
Photo Numbers: Usc: | USF: g DSk 3 psc: ¥ 4R b o5
Additional Info: Temp Aol L,,// 36" P omndeem ,_,,ﬂ &=jo'n g’ Ron 3
File Name:
PROFILE VIEW:
(Left to Right looking Downstream)
Y
} Fo- P
N
7
! G
PLAN VIEW; I
I L ;(’3
T ————————— (
— | - —
‘_rl\ : : I [ = - — Ir"-
\ | ; lll | || f
W ‘Zu l | iI .l ‘| /
]: ;l ‘f | | lf i | rn"
| | | |
|j .'l ,‘ :ll J
_ ! [ i | = |
P~ I S RS




Photo ID: AC_STR_600_USC
Coordinates: | 30.177099, -97.201552

Description: Upstream channel
Photo ID: AC_STR_600_USF
Coordinates: 30.177099, -97.201552
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Wilbarger Creek H&H — AC_STR_600, 11/27/2019




Photo ID: AC_STR_600_DSF
Coordinates: 30.177099, -97.201552

Description: Downstream face

Photo ID: AC_STR_600_DSC_1
Coordinates: 30.177099, -97.201552
Description: Downstream channel, temporary

road with 36” CMP downstream of
five 10’ x 5’ box culverts

035837.001 — Bastrop County Flood Protection Planning Studies — Wilbarger Creek H&H — AC_STR_600, 11/27/2019



Photo ID: AC_STR_600_DSC_2
Coordinates: 30.177099, -97.201552

Description: Downstream channel
Photo ID: AC_STR_600_LOB
Coordinates: 30.177099, -97.201552
Description: Left overbank

035837.001 — Bastrop County Flood Protection Planning Studies — Wilbarger Creek H&H — AC_STR_600, 11/27/2019




Photo ID: AC_STR_600_ROB
Coordinates: 30.177099, -97.201552
Description: Right overbank

Photo ID: AC_STR_600_OVERVIEW

Coordinates: 30.177099, -97.201552

Description: Overview, temporary road with 36”
CMP downstream of five 10’ x 5’ box
culverts

035837.001 — Bastrop County Flood Protection Planning Studies — Wilbarger Creek H&H — AC_STR_600, 11/27/2019




i HALFF

Survey Field Sheet

PROJECT: Blstop FPP AVD 3S$3F
stream nave: Alwm Oveo e

|LocaTion: Bowe Pr., AL STR.. (00O, 03\

SURVEY NAME:
DATE: AQHJ}:Jﬂ_
crew: _AQ ¥ ML

CULVERT: Number:

TYPE: BR( ) cuu)Q DAM( ) XS( ) ERMELEV. _ ERMID: ___ GEOID: ___ )
Rail . ” Pier
BRIDGE:  Height Deck: | Width: A5 SewPiers) @ __ Shape:

<) Shape: Cmf  Length: I%O\_-;J;_'_;Heighl. b
e

_Width: 51 Skew:

CULVERT: VO Type: . fo lecd fvose [.'\ Material: "Wingwall Angle
DAM: Top Width: _Side Slope Side Slope us: . Ds:  Outlett
ERM Description: - Coordinate System:
Photo Numbers: USC: | USF: A DER g3 pse: YN &1 pe
Additional Info. _boWaua ritied 20d o Qbrs 1w L eudy e 006 el W Lo
File Name: = _ﬂi'__(_a;ll“ awd ol oty , |
PROFILE VIEW:
{Left to Right looking Downslream) D)U 5
- e FplaiEs o 4 1
I
N
\ (.“ ;'i1 £
o \Y \_7 A
< L-l N/ \
y¢e 1 V|
| )
PLAN VIEW: Mo /
o~
/ T
| ( 9} p
! v
h |“‘|'I wrl AN ' L(,'
/L5 ’
L \
3




Photo ID: AC_STR_600_USC
Coordinates: 30.177099, -97.201552

Description: Upstream channel
Photo ID: AC_STR_600_USF
Coordinates: 30.177099, -97.201552
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_600




Photo ID: AC_STR_600_DSF
Coordinates: 30.177099, -97.201552

Description: Downstream face
Photo ID: AC_STR_600_DSC
Coordinates: 30.177099, -97.201552
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_600




Photo ID: AC_STR_600_DSL
Coordinates: 30.177099, -97.201552

Description: Downstream left
Photo ID: AC_STR_600_DSR
Coordinates: 30.177099, -97.201552
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_600




Photo ID: AC_STR_600_OVERVIEW
Coordinates: 30.177099, -97.201552
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_600




E.i HALFF Survey Field Sheet

PROJECT: Blum SURVEY NAME:
STREAM NAME:_Jk( _ STR 990 ( west of ) pate: ()] /20 /20
LOCATION:_40 . (4084, ~17. 3944l CREW:
TYPE: BR( ) CUL()() DAM( ) XS( ) ERMELEV.: ERM ID: GEOID:

Rail Pier
BRIDGE: Height: Deck: Width: , Pier(s): @ Shape:
CULVERT: Number: 2 Shape: greh  Length: 4 ' Height: 21" width: 48" Skew:
CULVERT: 1/O Type: Material: Wingwall Angle
DAM: Top Width: Side Slope Side Slope uUs: DS: Outlet:
ERM Description: Coordinate System:
Photo Numbers: usc: | usr & psr 3 psc: 4 ?‘é’fi
Additional Info: ouerl::e%/ e
File Name;
PROFILE VIEW: - culvert west of AC-STR-F00
(Left to Right looking Downstream) not on  stveewn CL

PLAN VIEW:




Photo ID: AC_STR_700_West_USC
Coordinates: 30.190262, -97.204393

Description: Upstream channel
Photo ID: AC_STR_700_West_USF
Coordinates: 30.190262, -97.204393
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_700_West




Photo ID: AC_STR_700_West_DSF
Coordinates: 30.190262, -97.204393

Description: Downstream face

Photo ID: AC_STR_700_West_DSC
Coordinates: 30.190262, -97.204393
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_700_West




Photo ID: AC_STR_700_West_LOB
Coordinates: 30.190262, -97.204393
Description: Left Overbank

Photo ID: AC_STR_700_West_ROB
Coordinates: 30.190262, -97.204393
Description: Right Overbank

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_700_West




Photo ID: AC_STR_700_West_OVERVIEW
Coordinates: 30.190262, -97.204393
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_700_West




f: HALFF

Survey Field Sheet

eroseet Rogkvoy FPPAVD 35¢3F
stream Namve: Rlwn (ree R

LOCATION (‘_m_dm;dl,Lnj_ﬂubi[fs‘ﬂﬂ,&;}._\ crew: AT ML ;

SURVEY NAME: __

oare:_OM-\3- 19

ERM Description:

Coordinate System:

Photo Numbers:
Additional Info:

usc: B USF:

TYPE: BR( ) CUL({) DAM( ) XS( ) ERMELEV. ___ ERM ID GEOID -
Rail Pier

BRIDGE:  Height: Deck: | O\ width: {3% Piersy @  Shape

CULVERT: Number | Shape: ¥ Length: 50  Height [4*  Wwidth: 14"  Skew: _ B

CULVERT: 1/O Type:  Material_pnelaf  Wingwall Angle )

DAM: Top Width:  Side Slope Side Slope Us: bs:  Outlett

3§ sk

|

A0 ose: 1} Dswlr ps

14 {/}L

File Name:

.'QQA-[‘Te:;LI-—k>Q!;hﬂ}| u Cyuerad |

PROFILE VIEW:
(Left to Right looking Downstream)

PLAN VIEW: )

=

3

e ck




Photo ID: AC_STR_700_USC
Coordinates: 30.190269, -97.204410

Description: Upstream channel
Photo ID: AC_STR_700_USF
Coordinates: 30.190269, -97.204410
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_700




Photo ID: AC_STR_700_DSF
Coordinates: 30.190269, -97.204410

Description: Downstream face
Photo ID: AC_STR_700_DSC
Coordinates: 30.190269, -97.204410
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_700




Photo ID: AC_STR_700_DSL
Coordinates: 30.190269, -97.204410

Description: Downstream left
Photo ID: AC_STR_700_DSR
Coordinates: 30.190269, -97.204410
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_700




Photo ID: AC_STR_700_OVERVIEW
Coordinates: 30.190269, -97.204410
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_STR_700




Ef HALFF

|
Survey Field Sheet

PROJECT. Bastrop FPP MO 358DF
STREAM NAME: Littie Alum Creel.
LOCATION fondevusin R th, AC-LA G STR 0D, S

SURVEY NAME:

Y,

{
{

DATE: _UT~

crew: _A ST [

TYPE: BR(Y\) CUL( ) DAM( ) XS{ ) ERMELEV: ERM I1D: GEOID:
Rail o . \ Pier
BRIDGE: Height: Q4 Deck: |47 Width: ]3,5 Pier(s): NfA @ ‘Shape:
CULVERT: Number: ~ Shape: ~ Length: Height: Width: Skew:
CULVERT: /O Type: Material: Wingwall Angle
DAM. Top Width: __Side Slope Side Slope Ls: DS: Outlet:
ERM Description: Coordinate System:.
Photo Numbers: usc: | wse 4 bsk % psc: M psusperu 0|
Additional Info:
File Name: \:m‘ng slope s, Sleav  tappod wf yocky bollom (‘10\:./\‘;‘.0\‘ widey
" S
PROFILE VIEW
(Left to Right looking Downstream)
1
?l{{t ' ||
: N -
f 1
\ Ll ei
Y ' Cop, '
l\\r. e_ /{\IJI’,. o
A — ) ey
1
| .'ql"'r' \ ’) 6&' /
W | .2. ‘;lll
PLAN VIEW N I
(g eek, v, 441t \
(
A )
Iy .57




Photo ID: AC_LAC_STR_100_uUsSC
Coordinates: 30.051607, -97.237270

Description: Upstream channel
Photo ID: AC_LAC_STR_100_USF
Coordinates: 30.051607, -97.237270
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_LAC_STR_100




Photo ID: AC_LAC_STR_100_DSF
Coordinates: 30.051607, -97.237270

Description: Downstream face
Photo ID: AC_LAC_STR_100_DSC
Coordinates: 30.051607,-97.237270
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_LAC_STR_100




Photo ID: AC_LAC_STR_100_DSL
Coordinates: 30.051607, -97.237270

Description: Downstream left
Photo ID: AC_LAC_STR_100_DSR
Coordinates: 30.051607, -97.237270
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_LAC_STR_100




Photo ID: AC_LAC_STR_100_OVERVIEW
Coordinates: 30.051607, -97.237270
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_LAC_STR_100




=2 HALFF

Survey Field Sheet

PrOJECT BUStYop FPP AVD 35 %2 T SURVEY NAME:_

DATE:

stream NAME: LI Allum Ok 04-22-19

LocaTion: TR F\, AC-LAC-5TR 200, ¢y crew: KSy M.

TYPE: BR( ) CUL&) DAM( ) XS( ) ERMELEV.

ERM Description:
Photo Numbers:

usc __L__USF:

ERM ID: GEOID:
Rail Pier
BRIDGE: Height: 1\, [ Deck: _5@‘ Width: _ Pier(s): @ Shape:
CULVERT: Number: % Shape: oy Length: | Height: |0  width: | Q" Skew: 1
CULVERT: /O Type: wiltied U2 Material: { pcya &, Wingwall Angle 2,09
DAM: Top Width: —~ Side Slope Side Slope us: DS: Outlet:

Coordinate System:

e DSF:

L psc: 4

Addlhonal [l‘lfOZ 1(-“-_ L,l.:(‘j‘ﬁle N .|IJ m&( I‘ e f_l_!_ Y (e M P

SO evoson L ety

(1
VLA WA

File Name: byt pdd g mm 5.

Ve 2 ld‘ codwrds po £'90W, Codiarnt o

e BN
A I ¢

PROFILE VIEW:

(Left to Right looking Downstream)

I —

L d |1V

N/

J S rmar

\J o Covwliitm ] s = A

LB i /e

PLAN VIEW.

{fll’ \Wa 5

B N
s, ‘_, )' l/"‘) (}\‘\/ {].‘\" I',»l \ p; 4 l. i_ll,ia ,‘{ ‘:'v|'.! :

(RN



Photo ID: AC_LAC_STR_200_uUSC
Coordinates: 30.074800, -97.237755

Description: Upstream channel
Photo ID: AC_LAC_STR_200_UScC2
Coordinates: 30.074800, -97.237755
Description: Upstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_LAC_STR_200




Photo ID: AC_LAC_STR_200_USC3
Coordinates: 30.074800, -97.237755

Description: Upstream channel
Photo ID: AC_LAC_STR_200_USF
Coordinates: 30.074800, -97.237755
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_LAC_STR_200




Photo ID: AC_LAC_STR_200_DSF
Coordinates: 30.074800, -97.237755

Description: Downstream face
Photo ID: AC_LAC_STR_200_DSC
Coordinates: 30.074800, -97.237755
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_LAC_STR_200




Photo ID: AC_LAC_STR_200_CULVERTNUMBE

R
Coordinates: 30.074800, -97.237755
Description: Culvert number

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_LAC_STR_200




E-E HALFF Survey Field Sheet

PROJECT: g = ¥ ~ SURVEY NAME: e
STREAM NAME \Janana0d Wb pare (4 9% r\ N -
LocaTionN: [JC - T - STRND  Goher Tigcl. crew: K WAL o
Ck2

TYPE: BR{ ) CULY) DAM( ) XS( ) ERMELEV.: ERM ID: ~ GEOID: -y

Rail I Pier
BRIDGE: Height: N[ Deck: m" Width: lﬂ Piers) @ Shape:
CULVERT: Number: J* Shape" . _Length: Eg] Helght, _“’,EL _ Width: 2y Skew: \/
CULVERT: /O Type: ol {yime  Eill Material: ywede Wingwall Angle

) o

DAM: Top Width: Side Slope Side Slope 118 DS: _Outlet:
ERM Description: S Coordinate System:
Phato Numbers: usc: | USF: Q,% M DSF: 5 DSC:  (, DSL ? }/Jpe
Additional Info: Sin 4:,'.%1 T LR M : éf_ POV SN '.;.,.hb'(%ﬁ Amouads of AL s ¢ r )}L levica
File Name: ) / o
PROFILE VIEW:

(Lefl lo Right looking Downstream)

PLAN VIEW:

I~




Photo ID: AC_T1_STR_100_USC
Coordinates: 30.104463, -97.209474

Description: Upstream channel
Photo ID: AC_T1_STR_100_USF
Coordinates: 30.104463, -97.209474
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T1_STR_100




Photo ID: AC_T1_STR_100_USF2
Coordinates: 30.104463, -97.209474

Description: Upstream face
Photo ID: AC_T1_STR_100_USF3
Coordinates: 30.104463, -97.209474
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T1_STR_100




Unable to access

Photo ID:

Coordinates:

Description:

AC_T1_STR_100_DSF
30.104463, -97.209474
Downstream face

Photo ID:

Coordinates:

Description:

AC_T1_STR_100_DSC
30.104463, -97.209474
Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T1_STR_100




Photo ID: AC_T1_STR_100_DSL
Coordinates: 30.104463, -97.209474

Description: Downstream left
Photo ID: AC_T1_STR_100_DSR
Coordinates: 30.104463, -97.209474
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T1_STR_100




E-E HALFF Survey Field Sheet

PROJECT: _%O\stml? FPe AV0 35837 survevname:
STREAM NAME: f\\yn LY@)L,TIJbL __ DATE; 705: |5;\,A°,L .
Location: AG-TH_STR.100, HwyA), ¢33 crew: NS ML

TYPE: BR( ) CUL(* DAM( ) XS( ) ERMELEV:  ERMID: _ GEOID:

Rail il Pier —
BRIDGE: Height 33 US Deck:  Width:  Pier(s): @ Shape:
CULVERT; Number; \7 Shape: DQx Length: §29.5 Height: j Width: 2 Skew: j
CULVERT: I/O Type: ¥ ”\“Nti.  Materlal: CONKYeX,  Wingwall Angle 2Q%-HS®
DAM: Top Width: Side Slope S!de Slope us: DS Outlet:
ERM Description: - Coordlnat@ System: -
Photo Numbers: usc: |\ USF: A DSF: 3 DsC: Ly PSLS DR @
Additional Info: gh\ndnmj wakY In pend PSS |
File Name:
PROFILE VIEW:

{Left to Righl looking Downslream}

- s
PLAN VIEW:
)
3 & ‘
,«‘{ ¢ X US side of Hwy
& P

A ‘ h.;]'ﬂm(' o1ev than DS

¥ benol o cwmlver €

f\(' ™ k\\

U vaddoggntd Y




Photo ID: AC_T4_STR_100_USC
Coordinates: 30.146960, -97.233609

Description: Upstream channel
Photo ID: AC_T4_STR_100_USF
Coordinates: 30.146960, -97.233609
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T4_STR_100




Photo ID: AC_T4_STR_100_DSF
Coordinates: | 30.146960, -97.233609

Description: Downstream face
Photo ID: AC_T4_STR_100_DSC
Coordinates: 30.146960, -97.233609
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T4_STR_100




Photo ID: AC_T4_STR_100_DSC2
Coordinates: 30.146960, -97.233609

Description: Downstream channel
Photo ID: AC_T4_STR_100_DSL
Coordinates: 30.146960, -97.233609
Description: Downstream left

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T4_STR_100




Photo ID: AC_T4_STR_100_DSR
Coordinates: 30.146960, -97.233609
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T4_STR_100




©1 HALFF

Survey Field Sheet

PROJECT: b(};’uw EEQ AVO 35%¥3F  survEY NAME:

sTREAM NAME:_Plum Cyeele Tvip 4

pate:_(04-1S5-\9

PLAN VIEW:

LOCATION: }ﬁ ! 4 Ecﬁl&j[fﬂrgmmg #|  CREW: AS+ ML
TYPE: BR( ) CUL(Y) DAM( ) XS§( ERM ELEV.: ERM ID: GEOID:
Rail ‘“‘id““ il Pier
BRIDGE: Height: N_jk Deck: |5 Width: ‘2 g Pier(s): @ Shape:
CULVERT: Number: & Shape: Q  Length: ~3) Y Height: _ 3  Width: ’),') skew: s
CULVERT: /O Type: Material “ on b\‘gﬂg!WIngwall Angle
DAM: Top Width: Side Slope Side Slope us: B DS: Qutlet:
ERM Description: Coordinate System :
Photo Numbers: USC: | USF: a DSF: _% DSC: '-I— PsLg DsKe
Additional Info: ry ch bottom |, <kaan)
File Name:
PROFILE VIEW:

(Left to Right looking Downstream)

ul ki
y N Il
| | -"|S L
J\
N Vo
,s ‘;,“ ||
r\_.,ft;—} RSN




Photo ID: AC_T4_STR_200_USC
Coordinates: 30.149992, -97.235395

Description: Upstream channel
) e Photo ID: AC_T4_STR_200_USF
[~ Coordinates: 30.149992, -97.235395
; Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T4_STR_200




Photo ID: AC_T4_STR_200_DSF
Coordinates: 30.149992, -97.235395

Description: Downstream face
Photo ID: AC_T4_STR_200_DSC
Coordinates: 30.149992, -97.235395
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T4_STR_200




Photo ID: AC_T4_STR_200_DSL
Coordinates: 30.149992, -97.235395

Description: Downstream left
Photo ID: AC_T4_STR_200_DSR
Coordinates: 30.149992, -97.235395
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T4_STR_200




Photo ID: AC_T4_STR_200_OVERVIEW
Coordinates: 30.149992, -97.235395
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T4_STR_200




E;'E HALF F Survey Field Sheet

PROJECT: ?ﬁﬂ\%’(\(b? £V AV 2S43F  survey naue:

sTREAM NAME:_Rlum Creek, Tyip 7 pate:_04-15-9

LOCATION: Yy Rd, AC-TE 5na0 crew: _ NS+ ML

TYPE: BR(X) CUL@ DAM( ) XS( ) ERM ELEV. ERM ID: GEOID:
"Rail " " . Pier

BRIDGE: Height 29" Deck: a2 width: Qo Piers): N/f @ Shape:

CULVERT: Number: Shape: Length: Height: Width: Skew:

CULVERT: /O Type: Material: Wingwall Angle

DAM: Top Width: Side Slope Side Slope uUs: DS: Outlet:

ERM Description: Coordinate System: -

Photo Numbers: usc: _| Usr: _§  Dsk 5 psc: Y- DgLS DﬁK%U 7

Additional Info: woody , Hress in Channed.

File Name: /

PROFILE VIEW:

(Left to Right looking Downstream)®

PLAN VIEW:




Photo ID: AC_T7_STR_100_USC
Coordinates: 30.161926, -97.191896

Description: Upstream channel
Photo ID: AC_T7_STR_100_USF
Coordinates: 30.161926, -97.191896
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T7_STR_100




Photo ID: AC_T7_STR_100_DSF
Coordinates: 30.161926, -97.191896

Description: Downstream face
Photo ID: AC_T7_STR_100_DSC
Coordinates: 30.161926, -97.191896
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T7_STR_100




Photo ID: AC_T7_STR_100_DSL
Coordinates: 30.161926, -97.191896

Description: Downstream left
Photo ID: AC_T7_STR_100_DSR
Coordinates: 30.161926, -97.191896
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T7_STR_100




Photo ID: AC_T7_STR_100_OVERVIEW
Coordinates: 30.161926, -97.191896
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T7_STR_100




E=f HALFF

Survey Field Sheet

PROJECT: &C\%{YD‘D PP AOSSRET sl

stReamnave AC TODF . AC. T STRAV pare: QYAS-IG

LOCATION: qummrd R, Ovster # 2 CREW: KRS+ My

TYPE: BR( ) CUL(* DAM( ) XS( ) ERM ELEV.: ERM ID: GEOID: 3
Rail ! i Pier

BRIDGE: Height:  N\|[ft  Deck: [feaver width: 14 piers): @ Shape:

CULVERT: Number: i Shape: f] Length: 'ZS}_S‘ Height: Width:

Skew:

(Left to Right looking Downstream)

PLAN VIEW:

CULVERT: I/O Type: Material: (Y1) O Wingwall Angle

DAM: Top Widt€ Side Slope Side Slope us: DS: Outlet:

ERM Description: st 9 iy becl ,_uu-\'lﬂ’( g red Coordinate System:

Photo Numbers: " usc: |L_usr A psF " DSC: '—}- DSLS DsR G
Additional Info: bad evinon DS (Opdaviu (Ypwime A

File Name:

PROFILE VIEW:

07




Photo ID: AC_T7_STR_200_USC
Coordinates: 30.166355, -97.188286

Description: Upstream channel
Photo ID: AC_T7_STR_200_USF
Coordinates: 30.166355, -97.188286
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T7_STR_200




Photo ID: AC_T7_STR_200_DSF
Coordinates: 30.166355, -97.188286

Description: Downstream face
Photo ID: AC_T7_STR_200_DSC
Coordinates: 30.166355, -97.188286
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T7_STR_200




Photo ID: AC_T7_STR_200_DSL
Coordinates: 30.166355, -97.188286

Description: Downstream left
Photo ID: AC_T7_STR_200_DSR
Coordinates: 30.166355, -97.188286
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T7_STR_200



Photo ID: AC_T7_STR_200_OVERVIEW
Coordinates: 30.166355, -97.188286
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T7_STR_200




E’E HALFF Survey Field Sheet

PROJECT: ?DU\SUDP FYP AV BERAF sumernoe:
sTREAM NAME:_Alum (feek Ty F pate: _Q4-1S 19

LOCATION: HEM¥ AL LSy @, A0 TF-STE30) crew: K Mmu

TYPE: BR(X) CUL( ) DAM( ) XS( ) ERM ELEV.: ERM ID: GEOID:

Rail - (857 pin¥ \ _ Pier

BRIDGE: Heightt Q9 Deck: 5 width: (7 Pier(s):mlﬁgﬁh@ [ Shape: S U @
| CULVERT: Number: Shape: Length:  Height: Width: skew: (n i of€(d @
CULVERT: I/O Type: Material: Wingwall Angle '

DAM: Top Width: Side Slope Side Slope us: DS: Outlet:

ERM Description: Coordinate System: .

Photo Numbers: usc: Q@  USF: a3 “2l DSF: Q Z DSC: % 0S K DSt
Additional Info: L}T\(MY Ly lug  ShneotA i Cohcyek AhUdments (4 ) WU 1y e x:a mﬁ[ﬁ
File Name: 3 r ’ il

PROFILE VIEW:

(Left to Right looking Downstream)

PLAN VIEW: ‘ ‘ S




Photo ID: AC_T7_STR_300_USC
Coordinates: 30.176070, -97.179678

Description: Upstream channel
Photo ID: AC_T7_STR_300_USF1
Coordinates: 30.176070, -97.179678
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T7_STR_300




Photo ID: AC_T7_STR_300_USF2
Coordinates: | 30.176070, -97.179678

Description: Upstream face
Photo ID: AC_T7_STR_300_USF3
Coordinates: 30.176070, -97.179678
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T7_STR_300




Photo ID: AC_T7_STR_300_USF4
Coordinates: | 30.176070, -97.179678

Description: Upstream face

Photo ID: AC_T7_STR_300_DSF
Coordinates: 30.176070, -97.179678
Description: Downstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T7_STR_300




Photo ID: AC_T7_STR_300_DSC
Coordinates: 30.176070, -97.179678

Description: Downstream channel

Photo ID: AC_T7_STR_300_OVERVIEW
Coordinates: 30.176070, -97.179678
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T7_STR_300




Photo ID:
Coordinates:

AC_T7_STR_300_EMBANKMENT
30.176070, -97.179678

- oy B N W .

Description: Embankment

Photo ID: AC_T7_STR_300_UNDER_BRIDGE
Coordinates: 30.176070, -97.179678
Description: Under the bridge

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T7_STR_300




EIE HALFF Survey Field Sheet

PROJECT Mﬁ@i{’j’_ﬂ)&ﬁﬁ&%? SURVEY NAME:

{10

sTrReam NAME: Alum Cyeele T € oate: Q4 -11-9
LOCATION: Bowiik DF. , AL TY. STR-100,C32 crew: RS+ ML
TYPE: BR( ) CUL()() DAM( ) XS( ) ERMELEV. _____ ERMID: GEOID:

Rail . Pier
BRIDGE: Height: Deck: \  width: |7 Pier(s): @ Shape:
CULVERT: Number: ‘A Shape: (NP Length: ! %) Height: & 2%  Wwidth:~ 8"  Skew: ﬂ
CULVERT: IO Type: - ~ Material:y\n¢ a0 Wingwall Angle
DAM: Top Width: Side Slope Side Slope us: DS Qutlet:
ERM Description: o 304\ ) (%oor‘dinate System:

X o 1S A T

Photo Numbers: USC: L_,") - USF: L’—I‘— DSF: L, R DSG: L_,F CPSLIe sp
Additional Info: chn\ Vg (\,Q\”t.,‘lﬁm 10 Yead U";,; 0
File Name:
PROFILE VIEW: D 1}5
(Lefl to Right looking Downsltream)

L &

- 59 ~
| Ao
?}‘qun A
w;

PLAN VIEW,

SN

32"




Photo ID: AC_T8_STR_100_USC_LCULV
Coordinates: 30.174636, -97.203896

Description: Upstream channel of left culvert
Photo ID: AC_T8_STR_100_USC_RCULV
Coordinates: 30.174636, -97.203896
Description: Upstream channel of right culvert

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_100




Photo ID: AC_T8_STR_100_USF_ LCULV
Coordinates: 30.174636, -97.203896

Description: Upstream face of left culvert
Photo ID: AC_T8_STR_100_USF_RCULV
Coordinates: 30.174636, -97.203896

Description: Upstream face of left culvert

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_100




Photo ID: AC_T8_STR_100_DSF_LCULV
Coordinates: 30.174636, -97.203896

Description: Downstream face of left culvert
Photo ID: AC_T8_STR_100_ DSF_RCULV
Coordinates: 30.174636, -97.203896
Description: Downstream face of right culvert

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_100




Photo ID: AC_T8_STR_100_DSC_LCULV
Coordinates: 30.174636, -97.203896

Description: Downstream channel of left culvert
Photo ID: AC_T8 STR_100_ DSC_RCULV
Coordinates: 30.174636, -97.203896

Description: Downstream channel of right culvert

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_100




Photo ID: AC_T8_STR_100_DSL
Coordinates: 30.174636, -97.203896

Description: Downstream left
Photo ID: AC_T8_STR_100_DSR
Coordinates: 30.174636, -97.203896
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_100




Photo ID: AC_T8_STR_100_OVERVIEW
Coordinates: 30.174636, -97.203896
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_100




E-E HALFF Survey Field Sheet

provECT. _Bosty op FPP AN 353854 SURVEY NAME
sTream NAME. Aluwmn Crese Trp € oate Q4 -\ F -\q
Location: Alams Ck | AC. TE . STR. 200,035 crew: RO <ML

(@R

TYPE: 'BR{ ) CULM} DAM( ) XS( ) ERMELEV. __ERM ID: GEQID:
Rail Pier
BRIDGE: Height: _ Deck | .§  Width: Pier(s) @ _ Shape:
CULVERT: Number: | Shape:m_h__Length: A0 Height: (4" Width: ___?i)“_Skew: .
CULVERT: /O Type: ___ Material: mt_mﬁ Wingwall Angle
DAM: Top Width: Side Slope Side Slope s . DS: Outlet:
ERM Description: B B Coordinate System:
Photo Numbers: usc: (4 usr: %  DSF: (u§  psC: (plp PSLVI SRy
Additional Info: L}ujk Nd 'S iy ,v._{m“} . o
File Name:
PROFILE VIEW: posiergeL v S

(Left to Right locking Downstream)

PLAN VIEW:

{TMHI’\

C\hniug A

T
Iy
|
QM,.\U\WW“ f L»,. Je‘ -

\

10




Photo ID: AC_T8_STR_200_USC
Coordinates: 30.175297,-97.205168

Description: Upstream channel
Photo ID: AC_T8_STR_200_USF
Coordinates: 30.175297, -97.205168
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_200




Photo ID: AC_T8_STR_200_DSF
Coordinates: 30.175297,-97.205168

Description: Downstream face
Photo ID: AC_T8_STR_200_DSC
Coordinates: 30.175297, -97.205168
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_200




Photo ID: AC_T8_STR_200_DSL
Coordinates: 30.175297,-97.205168

Description: Downstream left
Photo ID: AC_T8_STR_200_DSR
Coordinates: 30.175297,-97.205168
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_200




Photo ID: AC_T8_STR_200_OVERVIEW
Coordinates: 30.175297,-97.205168
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_200




EIE HALFF Survey Field Sheet

PROJECT: ;bg‘i,’(ygug’fﬁp AW 35¢2F  SURVEY NAME:
sTREAM NAME: RVam Cier. \rip ¥ DATE:;L'L\-{_-B‘\_"(_
LocaTioN: Penderssa, Ln , Ac T, 5T0-30¢, €2% crew: K+ M-

TYPE: BR( ) cudﬂ) DAM( ) XS{ ) ERMELEV. _ ERMID: ____ GEOID:

Rail Pier
BRIDGE  Height: ~ Deck Y5 width: fm <o Pier(s): @  Shape:
CULVERT; Number: 2 Shape: (1, (mPLlength:  ATapew Heu;ht oe\ew Wdlh htlgw Skew: j5° )
CULVERT: /O Type: Material: v o\a( Wingwall Angle S
DAM: Top Width: ~ Side Smpe Side Slope us: DS:  _ Outlet: -
ERM Description: - - - Coordinate System:
Photo Numbers: wse: |5 \usFE \p DsF | bpsc:i$ pw \Guie 2d ha
Additional Info: severe s/, oy _\_r;_.%s,d.;ivf;,_;}_;:_43“, CTANTA 1 not aled od "f,_‘_%_'{lfpﬁ
File Name:

PROFILE VIEW:

(Lefl to Right looking Downsltrearn)

|
(}lﬂ{' L.
Cal s L \.‘r!)..
el
y .
He' \ NI
< e 'r ).
S /
PLAN VIEW:

M Po ndeyosa”

iy J ' =)
US end rood cwl oM

(‘j."i"- { H"lﬂ’ Ve €




Photo ID: AC_T8_STR_300_USC
Coordinates: 30.182169, -97.209641

Description: Upstream channel
Photo ID: AC_T8_ STR_300_USF
Coordinates: 30.182169, -97.209641
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_300




Photo ID: AC_T8_STR_300_DSF
Coordinates: 30.182169, -97.209641

Description: Downstream face
Photo ID: AC_T8_STR_300_DSC
Coordinates: 30.182169, -97.209641
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_300




Photo ID: AC_T8_STR_300_DSL
Coordinates: 30.182169, -97.209641

Description: Downstream left
Photo ID: AC_T8_STR_300_DSR
Coordinates: 30.182169, -97.209641
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_300




Photo ID: AC_T8_STR_300_OVERVIEW
Coordinates: 30.182169, -97.209641
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_300




=8 HALFF

Survey Field Sheet

provECT:  Mun Cpeele SURVEY NAME:

STREAM NAME:_Rlup (pegk T bdary 3 pate: 6/, 1%

ERM Description:

LOCATION: A( T ¢ «1R VE] CREW:
TYPE: BR( ) CUL(YY) DAM( ) XS( ) ERM ELEV.: ERM ID: GEOID:

Rail ' Pier
BRIDGE: Height: Deck: Width: Pier(s): @ Shape:
CULVERT: Number: % Shape: (ou. L Length: g"g” Heightt <" Width: Skew:
CULVERT: I/O Type: Material:  cMp Wingwall Angle
DAM: Top Width: Side Slope Side Slope uUs: Ds: Outlet:

Coordinate System:

Photo Numbers: USC: L USF: 3B%%Y DSF: -~  DSC: 74 105 £ R

(Left to Right looking Downstream)

d$

Additional Info: di LM sedimont oa U kel | /ok'au‘l- th’qﬁﬂa OuB~ i},
File Name: lefy copmpt [CELINYS sLishddy cruhp A i
PROFILE VIEW: ovrall Pietere affy. pier rom

Ac_uN_sTR- 00

U‘S f/\é{_,
m—— [ 1" e /
I =k \/ bead ool
‘\;“ ra——
PLAN VIEW:

i



Photo ID: AC_T8_STR_400_USC
Coordinates: 30.184773,-97.211646

Description: Upstream channel
Photo ID: AC_T8_STR_400_USF_1
Coordinates: 30.184773,-97.211646
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_400




Photo ID: AC_T8_STR_400_USF_2
Coordinates: 30.184773, -97.211646

Description: Upstream face

Photo ID: AC_T8_STR_400_DSF_1
Coordinates: 30.184773,-97.211646
Description: Downstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_400




Photo ID: AC_T8_STR_400_DSF_2
Coordinates: 30.184773, -97.211646

Description: Downstream face
Photo ID: AC_T8_STR_400_DSF_3
Coordinates: 30.184773,-97.211646
Description: Downstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_400




Photo ID: AC_T8_STR_400_DSC
Coordinates: 30.184773, -97.211646

Description: Downstream channel

Photo ID: AC_T8_STR_400_LOB

Coordinates: 30.184773,-97.211646
Description: Left overbank, looking downstream

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_400




Photo ID: AC_T8_STR_400_ROB
Coordinates: 30.184773, -97.211646
Description: Right overbank, looking

downstream
Photo ID: AC_T8_STR_400_OVERVIEW
Coordinates: 30.184773,-97.211646
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T8_STR_400



Ef HALFF

Survey Field Sheet

PROJECT: RastioD FPP AVO 362 27

SURVEY NAME:

LocaTion:_ Uy |, 40 mcndy

STREAM NAME: R C -Tﬁrlb OT‘ AC.TLSIR-100 pate: QU -15- 19

)CREW: WS+ My

Additional Info:

TYPE: BR( ) CUL(X) DAM( ) XS( ) ERMELEV.: ERM ID: GEOID:
Rail Pier
BRIDGE: Heightt NJ  Deck: M@ width:  [4™  pier(s): @ Shape:
CULVERT: Number: | Shape: U Length: ab 2% Height: 55) Width: ﬁ Skew: Sina 0
CULVERT: 1/0 Type: Material: L1 Wingwall Angle
DAM: Top Width: Side Slope Side Slope Us: DS: Outlet:
ERM Description: Coordinate System: :
Photo Numbers: usc: _Q _usk 9 pse _|Q obsc: I\ DSz e 13

lots of fdoyss | daD’nIn of rood ouer eyt = ™

File Name:

a5

PROFILE VIEW:
(Left to Right looking Downstream)

PLAN VIEW:

ey




Photo ID: AC_T9_STR_100_USF
Coordinates: 30.196041, -97.189149

Description: Upstream face

Photo ID: AC_T9_STR_100_DSF
Coordinates: 30.196041, -97.189149
Description: Downstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T9_STR_100




Photo ID: AC_T9_STR_100_DSC
Coordinates: 30.196041, -97.189149

Description: Downstream channel
Photo ID: AC_T9_STR_100_DSL
Coordinates: 30.196041, -97.189149
Description: Downstream left

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T9_STR_100




Photo ID: AC_T9_STR_100_DSR
Coordinates: 30.196041, -97.189149

Description: Downstream right

Photo ID: AC_T9_STR_100_OVERVIEW
Coordinates: 30.196041, -97.189149
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T9_STR_100




E’.E HALFF Survey Field Sheet

PROJECT: B(Nnm PP ava aspa? SURVEY NAME:
STREAM NAN ﬁlmm Oty Tin 9, ﬁC—.Tﬂ-.S'E pate: _ 04-\S-\9

LocATioN:_CIshky | |, ald Q- {Aﬁ crew: _ RS ¥ ML

TYPE: BRQ CUL(A) DAM( ) XS( ) ERMELEV. _____ ERMID: GEOID:
Rail ' @ o Pier
BRIDGE: Height: abs Deck: & 0 width: 3 " Pier(s): M N @ Shape:
CULVERT: Number: _ 2  Shape: [}  Length: A4 Height: Width: Skew:
CULVERT: I/O Type: Material: § C P> Wingwall Angle
DAM: Top Width: Side Slope Side Slope us: DS: Outlet:
ERM Description: Coordinate System:
Photo Numbers: usc: 1S usr  |&yosr:  [BF Dpsc: la DSLpy Ds Rz
Additional Info: Darshy , reads Standing_wa Wr
File Name: J
PROFILE VIEW: v
(Left to Right looking Downstream) /
Y
. \ W -
W/
- ‘\‘. 4 — /h - g
: )
(a- —')r & b >
N
P S \ \ )

PLAN VIEW:

029




Photo ID: AC_T9_STR_200_USC
Coordinates: 30.198811, -97.188835

Description: Upstream channel
Photo ID: AC_T9_STR_200_USF
Coordinates: 30.198811, -97.188835
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T9_STR_200




Photo ID: AC_T9_STR_200_DSF
Coordinates: 30.198811, -97.188835

Description: Downstream face
Photo ID: AC_T9_STR_200_DSC
Coordinates: 30.198811, -97.188835
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T9_STR_200




Photo ID: AC_T9_STR_200_DSL
Coordinates: 30.198811, -97.188835

Description: Downstream left
Photo ID: AC_T9_STR_200_DSR
Coordinates: 30.198811, -97.188835
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T9_STR_200




Photo ID: AC_T9_STR_200_OVERVIEW
Coordinates: 30.198811, -97.188835
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T9_STR_200




AC -T10.5 1&-180 v

Ef HALFF

Survey Field Sheet

PROJECT: P)O\\tﬂﬁ FP? AVO 35%23F  survey NAME:

STREAM NAME: ft\wim Gregle Tnh S, ﬂk-TI’G-‘aTSLlﬁb » oate: _ Q4-\S-\9

e T e ——

Location:_ 1) |d fedate. Kd\, , Ll crew: _AS¢ML

Photo Numbers: USC: USF: Q DSF: 3 DSC

TYPE: BR(X) CUL( ) DAM( ) XS( ) ERMELEV.: e ERMID; GEOID:
IRail 27, Pier

BRIDGE: Height: &' Deck: NG~ Width: _¥*  Ppier(s): Nt~ @ Shape:

CULVERT: Number: Shape: Length: Height: Width; Skew:

CULVERT: /O Type: Material: Wingwall Angle

DAM: Top Width: Side Slope Side Slope us: Ds: Quitlet:

ERM Description: Coordinate System:

L5 sk 7

Additional Info: CORORR g\ _Lootim, Nk hass of (jmm -

File Name:

PROFILE VIEW:
(Left to Right looking Downstream)

PLAN VIEW:;




Photo ID: AC_T10_STR_100_USC
Coordinates: 30.193841, -97.184882

Description: Upstream channel
Photo ID: AC_T10_STR_100_USF
Coordinates: 30.193841, -97.184882
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T10_STR_100




Photo ID: AC_T10_STR_100_DSF
Coordinates: 30.193841, -97.184882

Description: Downstream face
Photo ID: AC_T10_STR_100_DSC
Coordinates: 30.193841, -97.184882
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T10_STR_100




Photo ID: AC_T10_STR_100_DSL
Coordinates: 30.193841, -97.184882

Description: Downstream left
Photo ID: AC_T10_STR_100_DSR
Coordinates: 30.193841, -97.184882
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T10_STR_100




Photo ID: AC_T10_STR_100_OVERVIEW
Coordinates: 30.193841, -97.184882
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T10_STR_100




EIE HALFF Survey Field Sheet

prosecT _Bostyay FPP AV 3S¥2F  surver naue

streav nave Rwpy Orle b A\ oare O4-11-19

LOCATION.LMdmuﬂQf,ﬂcfj_.l'lu,éi&%g% crew: A9 € ML

TYPE: BR( ) C:UL(\() DAM( ) XS( ) ERMELEV. ____ ERMID GEOID: _ -
Rall ] Pier
BRIDGE: Height _N,& Deck: __a\__Widlh: L@B\ ~ Pier(s): @ ~_ Shape:!
CULVERT: Number: 4 Shape: ¢ Length: ’Ql{: Height: o Width: Skew:
CULVERT: 110 Type: et d ¢l P Material: g g _Wingwall Angle -
DAM: Top Width:  Side Slope Side Slope us: ___bs: Outlet:
ERM Description: - Coordinate System:
Photo Numbers: usc: _ | USF _{ DSk _ % psc: Y SL & w0
Additional Info: w000y, | CAW. dues paat Yeeue (10w wn pon oVend ',’.n'u'ma\ (v¢h
File Name:

PROFILE VIEW:

(Left to Righl looking Downstream)

T"D“‘W ¢ \n (hmm’\{/ﬁ
PLAN VIEW:




Photo ID: AC_T11_STR_100_USC
Coordinates: 30.191374,-97.202126

Description: Upstream channel
Photo ID: AC_T11_STR_100_USF
Coordinates: 30.191374, -97.202126
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T11_STR_100




Photo ID: AC_T11_STR_100_DSF
Coordinates: 30.191374,-97.202126

Description: Downstream face
Photo ID: AC_T11_STR_100_DSC
Coordinates: 30.191374, -97.202126
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T11_STR_100




Photo ID: AC_T11_STR_100_DSL
Coordinates: 30.191374, -97.202126

Description: Downstream left
Photo ID: AC_T11_STR_100_DSR
Coordinates: 30.191374, -97.202126
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T11_STR_100




Photo ID: AC_T11_STR_100_OVERVIEW
Coordinates: 30.191374, -97.202126
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_T11_STR_100




Ef HALFF

Survey Field Sheet

A'IM Cregle

PROJECT: SURVEY NAME:

STREAM NAME: _Aclum Cregk “Tothsary 173 oaTE: _0/r//1

LOCATION: _A¢C .uN_ STR 040 CREW:

TYPE: BR( ) CUL( ) DAM( ) XS( ) ERMELEV.: ERM ID: GEOID:
Rail Pier

BRIDGE: Height: Deck: Width: Pier(s): @ Shape:

CULVERT: Number: ) Shape: Mo Length: 2§ 15—’ Height ¢~  Width: Skew:

CULVERT: /O Type: Material: (MP_¢onted Wingwall Angle /4

DAM: Top Width: Side Slope Side Slope Us: DsS: Qutlet:

ERM Description: Coordinate System:

Photo Numbers: usc: 4 USF: -, DSF: 2-4Y DsC: §~6 Lok 7 R44%2

TR T

Additional Info: om0 Jobely © Left colvppd- Ovirview G
File Name:
PROFILE VIEW: /
(Left to Right looking Downstream) 1
/7
G b r‘M/ 3 bs J:
\.
i /
™ ra |
t 1 - = t
fy
| I’f L]
7
0% 2 Ysg
PLAN VIEW:




Photo ID: AC_UN_STR_050_USC
Coordinates: 30.085057, -97.258299

Description: Upstream channel
Photo ID: AC_UN_STR_050_USF_1
Coordinates: 30.085057, -97.258299
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_050




Photo ID: AC_UN_STR_050_USF_2
Coordinates: 30.085057, -97.258299

Description: Upstream face

Photo ID: AC_UN_STR_050_DSF_1
Coordinates: 30.085057, -97.258299
Description: Downstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_050




Photo ID: AC_UN_STR_050_DSF_2
Coordinates: 30.085057, -97.258299

Description: Downstream face

Photo ID: AC_UN_STR_050_DSC_1
Coordinates: 30.085057, -97.258299
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_050




Photo ID: AC_UN_STR_050_DSC_2
Coordinates: 30.085057, -97.258299

Description: Downstream channel

Photo ID: AC_UN_STR_050_LOB
Coordinates: 30.085057, -97.258299
Description: Left overbank, looking downstream

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_050



Photo ID: AC_UN_STR_050_ROB
Coordinates: 30.085057, -97.258299
Description: Right overbank, looking

downstream
Photo ID: AC_UN_STR_050_OVERVIEW
Coordinates: 30.085057, -97.258299
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_050



EIE HALFF Survey Field Sheet

PROJECT. Busivop FPP_AND 35K T SURVEY NAME
sTREAM NAME- Blum. Oreae Unnomed. ~ oate: 04-2%-\9
LOCATION: Alum Creek Rd.; AC-UN. SR 200 cozcrew: KNS & Ny

TYPE! BR[%) CUL({ ) DAM( ) XS( ) ERMELEV. ERM 1D: GEOID:

i Rail Pier
BRIDGE: Height: _31“_ Deck: ﬂ“ Width: g (g*  Pier(s): [\] 0 @ Shape:
CULVERT: Number: ~ Shape:  Length: Height ~ Width:  Skew:
CULVERT: I/O Type: Material: Wingwall Angle
DAM: Top Width: ~ Side Slope Side Slope us: DS: Outlet:
ERM Description: - Coordinate System:
Photo Numbers: Usc. _lr_ USF: ) DSF: 2  psc H: DSL Dsk @
Additional Info:
File Name: B
PROFILE VIEW: Dsie VS

(Left to Right looking Downslream )

e ._Hf“?l:‘:—.l“—tﬂ\%d‘

SO e
| ‘.‘..,.. — ..\_;/

Voe |

|

PLAN VIEW: e e )§ s 4)) o

it (

p A bonid g @
1L

v




Photo ID: AC_UN_STR_100_USC
Coordinates: 30.090987, -97.222557

Description: Upstream channel
Photo ID: AC_UN_STR_100_USF
Coordinates: 30.090987, -97.222557
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_100




Photo ID: AC_UN_STR_100_DSF
Coordinates: 30.090987, -97.222557

% Description: Downstream face
Photo ID: AC_UN_STR_100_DSC
Coordinates: 30.090987, -97.222557
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_100




Photo ID: AC_UN_STR_100_DSL
Coordinates: 30.090987, -97.222557

Description: Downstream left
Photo ID: AC_UN_STR_100_DSR
Coordinates: 30.090987, -97.222557
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_100




EIE HALFF Survey Field Sheet

PROJECT Rastiog FIP Ve 3583F SURVEY NAME
strReam NaME: Aluwm Creek Unnamed pate:_0Y-23-19

LocATION g R NG, AL-UN-STR.200, CIB3  crew: _ K Sc (1N

TYPE BR( CUL(\K} DAM( ) XS( ) ERMELEV.: ERM ID: GEOID:
Ral T Pier
BRIDGE: Height: Deck: ~ Width: Pier(s): @ Shape:
CULVERT: Number: ]  Shape:gyc\n  Length:  Height 42"  width: L) Skew: 7{__‘
CULVERT: VO Type: PLoed ] {ynpedl  Material: b -a Wingwall Angle
DAM: Top Width: _Side Slope Side Slope us: _ Ds: Outlet:
ERM Description: —= Coordinate System: o
Photo Numbers: usc: 4 usk 2 psm % psc: M ps s Dok (o
Additional Info: Yrushy b anks ;l-l-”k'—'wl LAY e eV Suoaks undoy {L K
File Name:;
PROFILE VIEW:

(Lefl to Right looking Downstream)

iV

| VIS,
p.,a-rm!\'_- i/ (€ NI,

2T
PLAN VIEW: <




Photo ID: AC_UN_STR_200_USC
Coordinates: 30.094661, -97.211550

Description: Upstream channel
Photo ID: AC_UN_STR_200_USF
Coordinates: 30.094661, -97.211550
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_200




Photo ID: AC_UN_STR_200_DSF
Coordinates: 30.094661, -97.211550

Description: Downstream face
Photo ID: AC_UN_STR_200_DSC
Coordinates: 30.094661, -97.211550
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_200




Photo ID: AC_UN_STR_200_DSL
Coordinates: 30.094661, -97.211550

Description: Downstream left
Photo ID: AC_UN_STR_200_DSR
Coordinates: 30.094661, -97.211550
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_200




Photo ID: AC_UN_STR_200_OVERVIEW
Coordinates: 30.094661, -97.211550
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_200




E.E HALFF ' Survey Field Sheet

PROJECT: J)mimp EPP AQ 25%37 SURVEY NAME:
sTREAM NAME:_AC, Uninamed Tl pate:_ O4-15-19
LOCATION: Jmkj 2 ACUN-5T2.300_ ({uger 542 crew: KSe NN\

TYPE: BR( ) CUL(Y) DAM( ) XS( ) ERMELEV.: ERM ID: GEOID:

% LaA) i
BRIDGE: ﬁii'gm: N/ Deck: 3 width: LS Pier(s): @ glt?;pe:
CULVERT: Number: % Shape: ﬁ)i Length: Height: Width: Skew:
CULVERT: IO Type: _mdere] Material: KQ,\B Wingwall Angle
DAM: Top Width: Side Slope Side Slope us: . Ds: Outlet:
ERM Description: Coordinate System:
Photo Numbers: usc: .3 usr: 3 psr H  psc &
Additional Info: Standing waktyr 05
File Name: ) /
PROFILE VIEW:
(Left to Right loaking Downstream)
i .8 ]M\
||' -

{ | >,
\ f )

\ | 7

\ | S

PLAN VIEW:




Photo ID: AC_UN_STR_300_USC
Coordinates: 30.162199, -97.207645

Description: Upstream channel
Photo ID: AC_UN_STR_300_uUsC2
Coordinates: 30.162199, -97.207645
Description: Upstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_300




Photo ID: AC_UN_STR_300_USF
Coordinates: 30.162199, -97.207645

Description: Upstream face

Photo ID: AC_UN_STR_300_DSF
Coordinates: 30.162199, -97.207645
Description: Downstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_300




Photo ID: AC_UN_STR_300_DSC
Coordinates: 30.162199, -97.207645
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_300




E.E HALFF Survey Field Sheet

PROJECT Bastvep FPP AVQ 3SKDF  SURVEYNAME
streaM NaME flum. Ceesle Vanamed.  oare:_(04-\V3-\4 N
LocaTioN Qppdinal Oy 3 G UN. STR-YODMICREW: RSam

TYPE: BR( ) CUt_\qL} DAM( ) XS( ) ERMELEV. ______ ERMID: _____ GEOID:
Rail ¥ Pier

BRIDGE: Height B Deck .:_‘:"__Width: olth 1 Pier(s): @  Shape:

CULVERT. Number: 74 Shape: Cp__ Length: & L Height: L% width: 44" Skew: /

CULVERT: /O Type: _
DAM: Top Width: _ ~  Side Slope Side Slope us: _Dbs: Outlet:
ERM Description: '

Material: _pyz g | Wingwall Angle

Coordinate System.

Photo Numbers: usc: W% use U4 pse MS  pse: Mg oLl p#
Additional Infa: PR

File Name:. (AT _;’ b \MG Y5l - \m&l.-ﬁm

PROFILE VIEW:

(Lefl lo Right looking Downstream)

PLAN VIEW:




Photo ID: AC_UN_STR_400_uUsSC
Coordinates: 30.164859, -97.212748

Description: Upstream channel
Photo ID: AC_UN_STR_400_USF
Coordinates: 30.164859, -97.212748
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_400




Photo ID: AC_UN_STR_400_DSF
Coordinates: 30.164859, -97.212748

Description: Downstream face
Photo ID: AC_UN_STR_400_DSC
Coordinates: 30.164859, -97.212748
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_400




Photo ID: AC_UN_STR_400_DSL
Coordinates: 30.164859, -97.212748

Description: Downstream left
Photo ID: AC_UN_STR_400_DSR
Coordinates: 30.164859, -97.212748
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_400




Photo ID: AC_UN_STR_400_OVERVIEW
Coordinates: 30.164859, -97.212748
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_400




s HALFF Survey Field Sheet

proJeCT: Bastiop FPP_AVO 3SE3F- SURVEY NAME: __ .
sTREAM NAME: Rlunn (regle Unnamed. DATE Oq -17- \0\'
s O %G ¢ ; ’

Location: Cowdinad Luog, AC-UN-STR-500,L42 crew INO+ ML )
TYPE: BR( ) CUL(\/\} DAM( ) XS( ) ERMELEV.: ERM ID: GEOID:

Rail I ) R \ Pier
BRIDGE: Height: _Deck: B0 widh: QU Piers) @ Shape:
CULVERT: Number: Q@ Shape: (P Length: (40 Sty Height: _‘-E{,;_ Width:li(g" Skew: 0"
CULVERT: I/O Type Material: CoodCdamernl  Wingwall Angle '
DAM: Top Width: Side Slope Side Slope us: DS: Outlet: B
ERM Description: - Coordinate System:

g 1 . 2 x F 1 “"Alr’ 2.9 <yt

Photo Numbers: LJS(:{7 39 USF _,,E) DsF: % : psC: A PsL%y o
Additional Info: di Vi Cnanpd X G 4 v ockt neadwalls, 1‘"\v\f-'c."5,}_r;/; U .
File Name:
PROFILE VIEW: \2% Cavdinal Loog

(Left to Right looking Dawnslream)

PLAN VIEW:




Photo ID: AC_UN_STR_500_USC
Coordinates: 30.164245, -97.216440

Description: Upstream channel
Photo ID: AC_UN_STR_500_USF
Coordinates: 30.164245, -97.216440
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_500




Photo ID: AC_UN_STR_500_DSF
Coordinates: 30.164245, -97.216440

Description: Downstream face
Photo ID: AC_UN_STR_500_DSC
Coordinates: 30.164245, -97.216440
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_500




Photo ID: AC_UN_STR_500_DSL
Coordinates: 30.164245, -97.216440

Description: Downstream left
Photo ID: AC_UN_STR_500_DSR
Coordinates: 30.164245, -97.216440
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_500




Photo ID: AC_UN_STR_500_OVERVIEW
Coordinates: 30.164245, -97.216440
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_500




i HALFF

Survey Field Sheet

proJECT: (psivop FPP AVD 3S82F
STREAM NAME Aham. U¥ee X \Unnamed,
LOCATION Fipn Batie O, ALUN-STR. 6O0) (U3

SURVEY NAME
DATE: Q"-\- \?-H
CREW: Y\&-«k Yf“v__

CULVERT: Number:
CULVERT: I/O Type:!
DAM: Top Width:

_a Shape: (y\ Q Length:

Side Slope

o coHeight: g™ width: YEY  skew: .
~ Material: py Ao 0

TYPE: BR( ) cuu\b DAM( ) XS( ) ERMELEV. ERM ID: GEOID:
Rall 2 ’ L 6\ [J Pier
s . ; ; Ty % . o
BRIDGE: Height: Deck: Y, 5 width: YSgwu' Pier(s): @ _ Shape: __

Wingwall Angle

Side Slope Us: DS: Qutlet:
ERM Description: o Coordinate System: o
Photo Numbers: UsC: ﬁ p USF: 3?’ DSF: _.:{,Cg DSC: 39 PsL goysew |y Yg
Additional Info: '; S ‘1 (o). |9 W
File Name: ' T
PROFILE VIEW: RPN Ty i (R
(Left lo Right locking Downstream) VAR S A / W oAV A S A '
Ve .
’ o
PLAN VIEW.
AV *0 Cea' o) s o) G {
' | c o \ ‘ )
igod wadR g ool weald 255




Photo ID: AC_UN_STR_600_USC
Coordinates: 30.169524, -97.213777

Description: Upstream channel
Photo ID: AC_UN_STR_600_USF
Coordinates: 30.169524, -97.213777
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_600




Photo ID: AC_UN_STR_600_DSF
Coordinates: 30.169524, -97.213777

Description: Downstream face
Photo ID: AC_UN_STR_600_DSC
Coordinates: 30.169524, -97.213777
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_600




Photo ID: AC_UN_STR_600_DSL
Coordinates: 30.169524, -97.213777

Description: Downstream left

Photo ID: AC_UN_STR_600_DSR

Coordinates: 30.169524, -97.213777
, Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_600




Photo ID: AC_UN_STR_600_OVERVIEW
Coordinates: 30.169524, -97.213777
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_600




2= HALFF

Survey Field Sheet

prosecT  BOrGing FR9 AVD 35K5F
STREAM NAME: Alwn. CYQLR Uian ameds

SURVEY NAME:

DATE N—l~\’r-\°\

LocaTioN: Cavdwnall Of, AC - YN . STR-200,  crew: J\% + ML
2y

CULVERT: Number:
CULVERT: I/Q Type:

P

Shape: qyrh
Material: ,1Y\P

TYPE: BR({ ) CUL(X) DAM( ) XS( ) ERMELEV. _ ERMID: GEODD:
Rail Pier
BRIDGE: Height: Deck: _\{3“ Width: q_e,vﬂ iPler s) @ Shape:

Length: 3(.) Height: h&}p_w Width: ‘\O‘lﬂ_‘v Skew: 4y, 00U

Wingwall Angle

Additional Infa:

N N
DAM:  TopWidth: __ SideSlope  Side Slope t <" US: DS _ Outlet:
ERM Description: ) Coordinate System: )
Photo Numbers: Usc: @3_\_ UsF: A2, DSF: 235705(, A5 Do 2b pSkog

o veho €

File Name:

UJ(\J’\L 10 TMAL‘TMIM,L_LL{ rocke 1Nl AT, EEAT). LAY

PROFILE VIEW:
(Lefl to Right looking Downstream)

1 @\UJ
' - ——— &k
0 Weod @ # ¢ e ](,q} i
g '—‘\._" A\

| \ ');b“ 9
! 3 ; \
A 22y AN

\ { - .

\ | ® | My

\ /l \ lN/
v \ "’ (' E'rl"}n f o‘l .
PLAN VEI:‘U."\"I'- = >\\/ ( A ot # I‘\ nu l}"‘f"‘r‘r‘{ P
L W No -} op { i .|:.| 4 f.."' : ' %J(
9'0\\
| AN
Tt p
g | o P ’ /'
158 :L
| ,
T weeh wetl
e

4o Coavdynell i
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Photo ID: AC_UN_STR_700_USC
Coordinates: 30.176346, -97.221533

Description: Upstream channel
Photo ID: AC_UN_STR_700_USF
Coordinates: 30.176346, -97.221533
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_700




Photo ID: AC_UN_STR_700_DSF
Coordinates: 30.176346, -97.221533

Description: Downstream face
Photo ID: AC_UN_STR_700_DSC
Coordinates: 30.176346, -97.221533
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_700




Photo ID: AC_UN_STR_700_DSL
Coordinates: 30.176346, -97.221533

Description: Downstream left

Photo ID: AC_UN_STR_700_DSR

Coordinates: 30.176346, -97.221533
3 Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_700




A Photo ID: AC_UN_STR_700_OVERVIEW
] Coordinates: 30.176346, -97.221533
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_700




f=f HALFF

Survey Field Sheet

PROJECT _EM@_\{?_&M&&S}@& _ SURVEY NAME

sTrReaM NAME Bl Creeeed Unnamed,  oaTE oM -\ - A

Location: Puehnd L., AG. UN. S TR 500,034 crew: Y\%*ml-

TYPE: BR( ) CUL{\/] DAM( ) XS( ) ERM ELEV.

P

ERM ID: GEOID:
Rail \ Pier
BRIDGE: Height: )__Deck: 'a‘ ~ Width: Pier(s): @ Shape:
CULVERT: Number: | Shape: gych  Length: §"aqus® Height: Q0" Width: Q4" Skew: _
CULVERT: /O Type: B Material: p, 140 Wingwall Angle
DAM: Top Width: ___Side Slope Side Slope LSs: _DE Qutlet:
ERM Description: - Coordinate System: B
Photo Numbers: usc: &4 USF: il DSF: €S DsG: &9 (5L
| Lewel
Additiona! Info i &y 00.4 | 1\'}'(\\'0,3[{ ("Nn 1‘;;n L*!! _
File Name:
PROFILE VIEW:
(Left to Right looking Downstream)
‘lf' (|
I I. | |-'|
!
I
Y / |
PLAN VIEW: '
‘(ﬂ (-l [




Photo ID:

Coordinates:

Description:

AC_UN_STR_800_USC
30.173390, -97.208365
Upstream channel

Unable to access

Photo ID:

Coordinates:

Description:

AC_UN_STR_800_USF
30.173390, -97.208365
Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_800




Photo ID: AC_UN_STR_800_DSF
Coordinates: 30.173390, -97.208365

Description: Downstream face
Photo ID: AC_UN_STR_800_DSC
Coordinates: 30.173390, -97.208365
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_800




Photo ID: AC_UN_STR_800_DSL
Coordinates: 30.173390, -97.208365

Description: Downstream left
Photo ID: AC_UN_STR_800_DSR
Coordinates: 30.173390, -97.208365
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_800




2= HALFF

Survey Field Sheet

proJeCT. PUOOYOR FPP MO 3SRDT
streaM NAME: fvm Greek Unnamed.
Location: Qude k Dr, AC-UN..

TYPE: BR( ) CUL_(\b DAM( ) XS( ) ERMELEV:

STR.90D, 055

SURVEY NAME

DATE: QL‘ s W - \C‘
CREW: _\(\_%Jf_h_“_

File Name: ol a)hu p.

_ ____ERMID: GEOID:

Rail i Pier
BRIDGE: Heightt ~ Deck |.2" Width: |@  Pier(s) @  Shape
CULVERT: Number: | Shape'qycl) Length: 2,0 Height: 2\ Width: 4%  Skew: ){_;_gwb;,_ti
CULVERT: /0 Type:  pya ity fuows (1L Material ey e Wingwall Angle
DAM: Top Width: _ Side Slope Side Slope us: Ds:  Ouflett
ERM Description. B Coordinate System:
Photo Numbers: usc: 50 USF: &) Dsk: G\ DSC: T, LUl Y L
Additional Info: Quading wa Ry W) arshy/i1n LUYH SN0 . 0 sihln | cad didn d ynovy 4 s

PROFILE VIEW:
{Left to Right looking Downstream)

N
Vg

g

M 0‘\. v
¢
O
PLAN VIEW

g : : f
| i

WAL Showd hen

pﬁVQd W! C’)‘i‘ﬂ-tv("“\& Covep

s

h\ i '|”r';. TEIAY "‘._ .

notweitdekre

Tas X




Photo ID: AC_UN_STR_900_USC
Coordinates: 30.175180, -97.211702

Description: Upstream channel
Photo ID: AC_UN_STR_900_USF
Coordinates: 30.175180, -97.211702
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_900




Photo ID: AC_UN_STR_900_DSF
Coordinates: 30.175180, -97.211702

Description: Downstream face
Photo ID: AC_UN_STR_900_DSC
Coordinates: 30.175180, -97.211702
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_900




Photo ID: AC_UN_STR_900_DSL
Coordinates: 30.175180, -97.211702

Description: Downstream left
Photo ID: AC_UN_STR_900_DSR
Coordinates: 30.175180, -97.211702
Description: Downstream right

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_S00




Photo ID: AC_UN_STR_9S00_OVERVIEW
Coordinates: 30.175180, -97.211702
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_900




=i HALFF

Survey Field Sheet

PROJECT: A fom Crecle

SURVEY NAME:

STREAM NAME: Alum Creole “Tpi B,A:gg’g a9 pate: fo//«///ﬁ

Additional Info:

LOCATION: _XC -UN.STR _jeoo CREW:
TYPE: BR( ) CUL( ) DAM( ) XS( ) ERM ELEV.: ERM ID: GEOID:
Rail Pier
BRIDGE: Height: Deck: Width: Pier(s): @ Shape:
CULVERT: Number: | Shape: round Length: 39>  Height Width: Skew:
CULVERT: 1/0 Type: Material: ¢ pP Wingwall Angle
DAM: Top Width: Side Slope Side Slope us: Ds: Outlet:
ERM Description: Coordinate System:
Photo Numbers: usc: | USF: -3 DSF: 4-§ DSC: 6~9 042 RA 34

O veroy/ =

File Name: UQﬁtrc.om Sioke a0 2660% fo e oo . Dow &4 ke am 4 lal €
PROFILE VIEW: S St AY craunsnest
(Left to Right looking Downstream)
U stream
PLAN VIEW:

Lo T DS phm witw

A

-

1o




Photo ID: AC_UN_STR_1000_USC
Coordinates: 30.178965, -97.213802

Description: Upstream channel

Photo ID: AC_UN_STR_1000_USF_1
Coordinates: 30.178965, -97.213802
Description: Upstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_1000




Photo ID: AC_UN_STR_1000_USF_2
Coordinates: 30.178965, -97.213802

Description: Upstream face

Photo ID: AC_UN_STR_1000_DSF_1
Coordinates: 30.178965, -97.213802
Description: Downstream face

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_1000




Photo ID: AC_UN_STR_1000_DSF_2
Coordinates: 30.178965, -97.213802

Description: Downstream face

Photo ID: AC_UN_STR_1000_DSC_1
Coordinates: 30.178965, -97.213802
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_1000




Photo ID: AC_UN_STR_1000_DSC_2
Coordinates: 30.178965, -97.213802

Description: Downstream channel

Photo ID: AC_UN_STR_1000_LOB
Coordinates: 30.178965, -97.213802
Description: Left overbank, looking downstream

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_1000




Photo ID: AC_UN_STR_1000_ROB
Coordinates: 30.178965, -97.213802
Description: Right overbank, looking

downstream
Photo ID: AC_UN_STR_1000_OVERVIEW
Coordinates: 30.178965, -97.213802
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_1000



28 HALFF

Survey Field Sheet

PROJECT: _Mum (pegle

SURVEY NAME:

STREAM NAME: &l Cace ki Tm‘bdwy 124 DATE: 6/4 /1

ERM Description:

LOCATION:_ A¢ —up— g~R _ 1190 CREW:

TYPE: BR( ) CUL( ) DAM( ) XS( ) ERMELEV.: ERM ID: GEOID:
Rail Pier

BRIDGE: Height: Deck: Width: Pier(s): @ Shape:

CULVERT: Number: Shape: Length: Height: Width: Skew:

CULVERT: I/O Type: Material: Wingwall Angle

DAM; Top Width: Side Slope Side Slope us: DS: Outlet:

Coordinate System:

L ond

f—vr

(Left to Right looking Downstream)

4

PLAN VIEW:

no J-cuEN}* Craele,

Photo Numbers: USC: I"ol USF: é"’ DSF: 1 DSC: _ 2 £05"'-‘->‘-' R4
Additional Info: No Strvet vre pidire O e crad Overvie, "
File Name:

PROFILE VIEW:




Photo ID:
Coordinates:

AC_UN_STR_1100_USC
30.180641, -97.216771

Description: Upstream channel

Photo ID: AC_UN_STR_1100_USF
Coordinates: 30.180641, -97.216771
Description: Upstream face, no structure

identified

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_1100




Photo ID: AC_UN_STR_1100_DSF
Coordinates: 30.180641, -97.216771

Description: Downstream face, no structure
identified
Photo ID: AC_UN_STR_1100_DSC
Coordinates: 30.180641, -97.216771
Description: Downstream channel

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_1100



Photo ID: AC_UN_STR_1100_LOB
Coordinates: 30.180641, -97.216771

Description: Left overbank, looking downstream

Photo ID: AC_UN_STR_1100_ROB

Coordinates: 30.180641, -97.216771

Description: Right overbank, looking
downstream

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_1100




Photo ID: AC_UN_STR_1100_OVERVIEW
Coordinates: 30.180641, -97.216771
Description: Overview

035837.001 — Bastrop County Flood Protection Planning Studies — Alum Creek H&H — AC_UN_STR_1100




Appendix D: Environmental Constraints



ALum CREEK WATERSHED STUDY ENVIRONMENTAL CONSTRAINTS ANALYSIS

Environmental Constraints Analysis

Introduction

Bastrop County (County) is conducting hydrologic and hydraulic studies within the Alum Creek
Watershed as part of the Texas Water Development Board (TWDB) Flood Protection Plan (FPP)
grant (see Appendix A, Figures 1 and 2). To support the County’s studies, Halff Associates, Inc.
(Halff) has prepared this desktop analysis to identify potential environmental constraints and
permitting requirements for the proposed project.

For the purpose of the environmental constraints review, the study area includes a 34,674-acre
area that includes Alum Creek. The study area is within Bastrop County, east of City of Bastrop
and extends from US 290 to south of State Highway (SH) 95. Numerous sources were reviewed
to identify potential environmental constraints in the study area, including: socioeconomic data
from the U.S. Census Bureau (USCB), Texas Parks and Wildlife Department (TPWD) threatened
and endangered species by county and Element of Occurrence locations, U.S. Fish and Wildlife
Service (USFWS) critical habitats and National Wetlands Inventory (NWI) maps, Texas
Commission on Environmental Quality (TCEQ) hazardous materials, and cultural resources data
from the Texas Historical Commission (THC).

Study Area Description

Topographic Map Description

The U.S. Geological Survey (USGS) quadrangle maps for “Lake Bastrop, Bastrop, Smithville NW,
Smithville, Paige, and Winchester, Texas” (see Appendix A, Figure A-1) depict the study area as
mixed urban development and undeveloped land. Urban development within the study area is
primarily concentrated adjacent to SH 21 and SH 95. The remainder of the study area consists of
undeveloped land. Numerous tributaries and aquatic resources are depicted throughout the
study area.

Aerial Photo Description

Aerial imagery maps for 1996 and 2018 (see Appendix A, Figures A-2 and A-3) were reviewed
and compared to other background resources within the study area. The aerial imagery maps
depict the study area as consistent with the topographic map. However, the 2018 aerial imagery
map depicts the northern portion of the study area as having been subjected to agricultural
production.
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Geology

Surface geology, derived from the USGS Texas Geology® database, was reviewed to identify rock
units within the study area. The database identified nine rock units within the study area (see
Appendix A, Figure A-4), further identified as: Carrizo sand (Ec), Cook Mountain formation
(EcM), Queen City sand (Eqc), Reklaw formation (Er), Sparta sand (Es), Weches formation (Ew),
alluvium (Qal), high gravel deposits (Qhg), and fluviatile terrace deposits (Qt).

Soil Survey

Soil data for the study area was obtained from the Natural Resource Conservation Service (NRCS)
Web Soil Survey, which is derived from the U.S. Department of Agriculture (USDA) Soil Survey for
Bastrop County, Texas. The soil units derived from the USDA Geographic Information System
(GIS) data are shown atop recent aerial imagery in Appendix A, Figures A-5 to A-5.3. Table 1

provides key characteristics for these soil types.

Table 1. Soil Units within the Study Area

Soil Unit

Topography

Farmland Classification

AfA — Axtell fine sandy loam

0-1% Slopes

Farmland of Statewide Importance

AfC — Edge fine sandy loam

1-5% Slopes

Farmland of Statewide Importance

AfC2 — Edge fine sandy loam

2-5% Slopes, moderately
eroded

Not Prime Farmland

AfE2 — Edge fine sandy loam

5-12% Slopes, eroded

Not Prime Farmland

AtD — Edge gravelly fine sandy loam

3-8% Slopes

Not Prime Farmland

BaA — Bastrop fine sandy loam

0-1% Slopes

All Areas are Prime Farmland

BaB — Bastrop fine sandy loam

1-3% Slopes

All Areas are Prime Farmland

BaC2 — Bastrop fine sandy loam

3-5% Slopes, eroded

Not Prime Farmland

BeB — Behring clay loam

1-3% Slopes

All Areas are Prime Farmland

BeC2 — Behring clay loam

3-5% Slopes, eroded

Not Prime Farmland

Bo — Bosque loam

0-1% Slopes, occasionally
flooded

Not Prime Farmland

CfB — Crockett fine sandy loam

1-3% Slopes

Farmland of Statewide Importance

CsC2 — Crockett fine sandy loam

2-5% Slopes, eroded

Not Prime Farmland

CsD3 — Crockett fine sandy loam

3-8% Slopes, severely
eroded

Not Prime Farmland

CsE2 — Crockett fine sandy loam

5-10% Slopes

Not Prime Farmland

' https://txpub.usgs.gov/txgeology/
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Soil Unit Topography Farmland Classification

Farmland of Statewide | t , if
DeC — Robco-Tanglewood complex 1-5% Slopes PSS AL SRS IS HIRSEANES |

drained
Dm — Rohco loamy fine sand 0-2% Slopes Ei;?;f;d of Statewlde:mportaics; It
DoB — Dutek loamy fine sand 0-3% Slopes Not Prime Farmland
DoD - Dutek loamy fine sand 3-8% Slopes Not Prime Farmland
FeF2 — Ferris clay 5-20% Slopes, eroded Not Prime Farmland
GP — Gravel pit - -

0-1% Slopes, frequently

Gs — Whitesboro clay loam Not Prime Farmland

flooded
HeB — Heiden clay 1-3% Slopes All Areas are Prime Farmland
HeC2 — Heiden clay 3-5% Slopes, eroded Not Prime Farmland
JeF — Jedd gravelly fine sandy loam 5-20% Slopes Not Prime Farmland
KrA — Krum silty clay 0-1% Slopes All Areas are Prime Farmland

0-1% Slopes, occasionally

Ls — Gad fine sand Not Prime Farmland

flooded
MaA — Mabank loam 0-1% Slopes Farmland of Statewide Importance
MaB — Mabank loam 1-3% Slopes Farmland of Statewide Importance
No — Weswood silty clay loam 0-1% Slopes, rarely flooded | All Areas are Prime Farmland
PaE — Padina fine sand 1-12% Slopes Not Prime Farmland
RoB — Rosanky fine sandy loam 1-3% Slopes All Areas are Prime Farmland
RoD — Rosanky fine sandy loam 3-8% Slopes Not Prime Farmland

0-1% Slopes, occasionally

flooded Not Prime Farmland

Sa — Sayers fine sandy loam

0-1 % Slopes, frequently

flooded Not Prime Farmland

Sb — Sayers fine sandy loam

SeD2 — Shep clay loam 3-8% Slopes, eroded Not Prime Farmland

0-1% Slopes, occasionally

Sg — Ships silty clay Not Prime Farmland

flooded
SkC — Silstid loamy fine sand 1-5% Slopes Not Prime Farmland
Sm — Smithville fine sandy loam 0-1% Slopes All Areas are Prime Farmland
TfA —Tabor fine sandy loam 0-1% Slopes Farmland of Statewide Importance
TfB — Tabor fine sandy loam 1-3% Slopes Farmland of Statewide Importance

0-1% Slopes, frequently

flooded Not Prime Farmland

Uh — Uhland clay loam
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Soil Unit Topography Farmland Classification
VeD — Vernia very gravelly loamy sand 1-8% Slopes Not Prime Farmland
W — Water - -
WsA — Wilson clay loam 0-1% Slopes Farmland of Statewide Importance
WsB — Wilson clay loam 1-3% Slopes Farmland of Statewide Importance

Water Resources

Potential water resource constraints including surface water features? (wetlands, tributaries,
rivers, impoundments, and other potential waters of the United States), floodplains3, and
groundwater features were evaluated along the proposed study area to identify local, state,
and/or federal permitting requirements that may be associated with construction of the
proposed project.

Floodplains

Based on the Federal Emergency Management Agency (FEMA) National Flood Hazard Layer
(NFHL)* (see Appendix A, Figure A-6), Alum Creek and its tributaries’ floodplains are classified as
Zone A, areas subject to inundation by 1 percent annual chance flood hazards with undetermined
base flood elevations (BFE). Similarly, tributaries of the Colorado River located along the
southern boundary of the study area are also classified as Zone A; however, the Colorado River
is classified as Zone AE within the regulatory floodway. Zone AE are areas subject to inundation
by 1 percent annual chance flood hazards with determined BFE. Additionally, property adjacent
to the Colorado River are classified as Zone X, areas of moderate flooding by 0.2 percent annual
chance flood hazards. The remainder of the study area is classified as Zone X, areas of minimal
flood hazard which is outside of the 1 and 0.2 percent annual chance of flood hazard zones.

National Wetlands Inventory

Wetlands are identified as those areas that are inundated or saturated by surface or ground
water at a frequency and duration sufficient to support, and that under normal circumstances do
support, a prevalence of vegetation typically adapted for life in saturated soil conditions. Based
on the review of the NWI data and the National Hydrography Dataset (NHD), surface water
features within the study area include 10 freshwater forested/shrub wetlands, 33 freshwater

2 pursuant to EO 11990, Section 404 of the Clean Water Act (CWA), Section 401 of the CWA, Section 303(d) of the
CWA, and Sections 9 and 10 of the Rivers and Harbors Act

3 Pursuant to Executive Order (EQ) 11988

* https://www.fema.gov/national-flood-hazard-layer-nfhl
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emergent wetlands, 305 freshwater ponds, 1 lake, and 314 riverine features (see Appendix A,
Figures A-7 to A-7.3).

Section 303(d)

According to the Draft 2020 Texas Section 303(d) list®, Alum Creek, from its confluence with the
Colorado River upstream to its headwaters near US 290 approximately 3.5 km southwest of
McDade, is identified as an impaired waterbody due to bacterial pollutants/conditions that affect
water quality standards for recreational use.

Biological Resources

Review of the USFWS Information for Planning and Consultation (IPaC) report identified eight
federally-listed species that should be considered in an effects analysis for the study area. The
report also identified one critical habitat located wholly or partially within the study area. Critical
habitats are specific geographic areas that contain features essential for the conservation of a
threatened or endangered species and that may require special management and protection.
The majority of the study area is located within the USFWS designated critical habitat for the
federally endangered Houston toad (Bufo houstonensis) (see Appendix A, Figure A-8).

Review of the TPWD county list identified 18 state-listed species for Bastrop County. Database
search for protected species was also conducted using the Texas Natural Diversity Database
(TXNDD) on January 16, 2020. The TXNDD search revealed 22 Element of Occurrence Records
(records of sightings of rare or endangered species) or managed areas within a two-mile radius
of the study area (see Appendix A, Figure A-9). These Element Occurrence records include the
Houston toad (Element Occurrence IDs [EOIDs] 12828, 4685, 2733, and 344), timber rattlesnake
(Crotalis horridus [EOIDs 9387 and 9386]), Texas garter snake (Thamnophis sirtalis annectens
[EOID 5791]), Texas beebalm (Monarda viridissima [EOIDs 10486, 10338, 10178, 10063, and
9979]), post oak-blackjack oak series (EOIDs 6800, 4758, and 1345), loblolly pine-post
oak-blackjack oak/farkleberry forest (EOIDs 5403, 2703, 2690, 2179, and 893),
sphagnum-beakrush series (EOID 4812), and Navasota ladies’-tresses (EOID 8806).

Given the small proportion of public versus private land in Texas, the TXNDD does not include a
representative inventory of rare resources in the state. Although it is based on the TPWD's best
available data regarding rare species, the data cannot provide a definitive statement as to the
presence, absence, or condition of special status species, natural communities, or other
significant features in any area. The data cannot substitute for on-site evaluation by qualified
biologists. The TXNDD information is intended to assist users in avoiding harm to rare and special
species or significant ecological features. Refer all requests back to the TXNDD to obtain the most

5 https://www.tceq.texas.gov/assets/public/waterquality/swgm/assess/20txir/2020 303d.pdf
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current information. A field visit by a qualified biologist is recommended prior to construction to
determine the presence or absence of suitable habitat for protected species.

Socioeconomic/Environmental Justice

Executive order (EO) 12898 “Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations” requires each federal agency to “make achieving
environmental justice part of its mission by identifying and addressing, as appropriate,
disproportionately high and adverse human health or environmental effects of its programs,
policies and activities on minority populations and low-income populations.”

The USCB Quick Facts® demographic data was reviewed to determine if minority or low-income
persons have the potential to be adversely affected by the proposed project. According to the
Quick Facts statistics, Bastrop County had a population estimate of 86,976 in 2018 and
approximately 32.2 percent of the population was composed of minorities. The American
Community Survey (ACS) 5-year average income and poverty data for 2014-2018 indicates that
the median household income for Bastrop County is $62,947. Review of the United States
Department of Health and Human Services (USDHHS) 2019 poverty guideline indicates that the
annual income for a household of four is $25,750. Based on this data, the median household
income for Bastrop County in 2018 is greater than the 2019 USDHHS poverty guideline; however,
approximately 12.6 percent of Bastrop County are considered to be in poverty.

Although minority and low-income persons are located within the study area, the proposed
project is not expected to have adverse or disproportionate impacts on minority or low-income
populations. The benefits of the flood studies are expected to equally benefit all residents in
Bastrop County. Public outreach planning for any future publicinvolvement activities should take
into consideration low-income and minority populations.

Hazardous Materials

A database search for regulated hazardous materials sites located within the detention pond
footprint (see Appendix A, Figure A-10) was provided by GeoSearch in February 2020
(see Appendix B). The GeoSearch Radius Report did not identify any hazardous material records
within a 1-mile search radius of the detention pond footprint.

Based on a preliminary review of data provided by the Railroad Commission of Texas, oil and gas
facilities, including wells and pipelines, were identified within 0.5 mile of the project area.

8 https://www.census.gov/quickfacts/fact/table/bastropcountytexas/INC110218
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Cultural Resources

As a political subdivision of the State, projects undertaken by Bastrop County are subject to the
Antiquities Code of Texas. In addition, given the number of surface water features within the
study area that could fall under jurisdiction of USACE, the project could be considered a federal
undertaking, requiring compliance with Section 106 of the National Historic Preservation Act
(NHPA). Therefore, a Cultural Resources Background Review was conducted to evaluate the
potential for the proposed project to impact cultural resources.

Areview of the Texas Archeological Sites Atlas (Atlas) identified numerous cultural resources sites
within the study area, including prehistoric and historic age archeological sites, one National
Register of Historic Places (NRHP) District, one historical marker and four cemeteries. The
physiographic settings along the alluvial terraces of Alum Creek and its tributaries are considered
conducive to the preservation of cultural resources in the study area. In addition, the presence
of several previously documented cultural resources sites in the study area indicates that cultural
resource coordination under Texas Antiquities Code and potentially, Section 106 of the NHPA will
likely be required should ground disturbing activity be proposed within the study area.

Conclusions and Recommendations

Based on the assessment of potential environmental constraints for the proposed project,
additional actions regarding potential environmental impacts may be required, including:

e As a political subdivision of the State, the County must notify the THC prior to
commencing any project on public land and/or affecting publicly-owned buildings that
will involve 5 or more acres of ground disturbance, 5,000 or more cubic yards of earth
moving, will occur within a historic district, or will affect a recorded archeological site.

e Construction of the proposed project may result in a discharge of fill material into a water
of the United States (Alum Creek, tributaries of Alum Creek, and the Colorado River),
thereby requiring authorization from the United States Army Corps of Engineers under a
Section 404 permit. Additional investigation into these issues should be conducted during
the schematic/design phase for this project.

e Construction of the proposed project may impact critical habitat for the Houston toad.
Field reconnaissance of the study area is recommended prior to construction to
determine the presence or absence of suitable habitat for protected species.
Additionally, federal actions (e.g. Section 404 permit) would require Section 7
Consultation with the USFWS.

e Based on a review of preliminary project details, archeological surveys are recommended
if any of the following criterion are met:

o the project is on public land and/or would impact publicly-owned buildings,
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o the project will involve 5 or more acres of ground disturbance or 5,000 or more
cubic yards of earth moving,

o the project will occur within a historic district, or will affect a recorded
archeological site.

Furthermore, should deep impacts be proposed near any tributary crossings (i.e.,
installation of bridge columns) or additional right-of-way is required, additional
surveys and mechanized trenching (i.e., deep testing) may be warranted.

e Based on a review of the GeoSearch Radius Report, no hazardous material sites were
identified within 0.5 mile of the detention pond footprint. However, a Phase |
Environmental Site Assessment is recommended if property acquisition is anticipated for
the detention pond.
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