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* March 7% Technical Memorandum

* Exhibit D — Spatial Data
* Deliverable Components
* GIS Dashboard

Task 4C — Technical Memorandum 6

D ft . d . k . Deliverables Deadline

rarg, mi _pOInt! Work-in- a. List of political subdivisions and flood-related authorities January 7t, 2022

progress del |Verab|e tO b. List of relevant previous flood studies January 7t, 2022

demonstrate progress c. Maps and geospatial data representing the 100-year and March 7, 2022
500-year flood events

toWards development Of the d. Maps and geospatial data representing flood prone areas March 7t 2022

RFP e. Maps and geospatial data identifying where existing March 7t 2022
hydrologic and hydraulic models are available to evaluate FMSs

Scope of work items are and FMPs

“interim dataset” f. List of available flood-related models January 7t, 2022
g. Flood mitigation and floodplai goals adopted  January 7t, 2022

Content of the draft and by the RERG

o . . h. Documented process used by the RFPG to identify potentially January 7t 2022
final version of the RFP will feasible FMSs and FMPs

Ssu persede previous content i List of FMEs and potentially feasible FMSs and FMPs identified January 7t, 2022

j. List of FMSs and FMPs that were identified but determined to  January 7t, 2022
be infeasible

Task 4C — Map Deliverables

Map 4 — Existing Condition Flood Hazard

Map 5 — Existing Condition Flood Hazard Gaps & Flood Prone Areas
Map 6 — Existing Condition Flood Exposure

Map 7 — Existing Condition Vulnerability & Critical Infrastructure
Map 8 — Future Condition Flood Hazard

Map 9 — Future Condition Flood Hazard Gaps & Flood Prone Areas
Map 10 — Extent of Increase of Flood Hazard

Map 11 — Future Condition Flood Exposure

Map 12 — Future Condition Vulnerability & Critical Infrastructure
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Task 4C — Spatial Data Deliverables 6

* Existing & Future Flood Hazard
* Location and magnitude of 1.0% (100-yr) and 0.2% (500-yr)
* Flood Mapping Gaps
* Gaps in inundation mapping
* Existing & Future Exposure
* High-level, region-wide, flood exposure analysis
*  Who & what might be harmed in the 1.0% (100-yr) and 0.2% (500-yr) flood
events
* Existing Hydrologic & Hydraulic models needed to evaluated FMSs and
FMPs

GIS Dashboard

Paint Line Polygon

524 =8.3k =1121.6

Recards_ Miles Records

https://www.arcgis.com/apps/dashboards/f00f4bde620b4318a7b811a3dc91c937

Task 2A — Existing Flood Exposure 6
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Task 2A — Existing Flood Hazard

Region 5: Neches Regional Fload Plan

Shelby County

Existing Condition Flood Hazard Fefze
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9
Task 2A - Additional Flood
Prone Areas
* Additional Flood Prone Areas
added based on proximity to:
* Location of identified Low Water
Crossings
* Drainage crossings along Major
Roadways
(US Highways, Interstate Highways,
State Highways)
* Communities within the region
TxDOT City Boundaries from TWDB
Data Hub
I oo 00 [
11

Task 2A - Additional Flood
Prone Areas

* Areas that have not been
previously identified as mapped
flood hazard areas

* |dentified by local knowledge
and public input

* Leveraged Fathom and iDRT
data

10

“Gap” defined by lack of data, outdated
modeling and mapping, change in
rainfall, etc.

* Gap Priority 1 — Atlas 14 Updates

*  Chambers, Jefferson, Liberty, Hardin, Orange,
Polk, Tyler, Jasper

*  1.2% No data

* Gap Priority 2 — Outdated NFHL Mapping
*  14.8% Detailed > 10 years
*  1.5% Detailed < 10 years

* Gap Priority 3 — BLE Approximate
Information
¢ 82.5% Approximate Information

NAI4 and TP40)
TP,

pes

12



Task 2A — NFHL Mapping Dates
T T I

Anderson County
Angelina County
Chambers County
Cherokee County
Hardin County
Henderson County
Henderson County
Henderson County
Houston County.
Jasper County
Jefferson County
Jefferson County
Liberty County
Nacogdoches County

Polk County
Rusk County
Rusk County

sabine County

San Augustine County.

Shelby County
Smith County
Smith County
Trinity County.
Tyler County
Van Zandt County

City of Palestine
Angelina County
Chambers County
Cherokee County
Hardin County
Forney
Forney
Kemp
Houston County.
Jasper County
City of Beaumont
Jefferson County
Liberty County
City of Nacogdoches

Polk County
City of Henderson
Rusk County
sabine Countty
City of San Augustine
Shelby County
Smith County
Tyler
City of Groveton
Tyler County
Van Zandt County

NUDALLAS/HEC-1
Regression Equations, HEC-1
-1
HEC-1
HMS

Regression Equations
HEC-1
HEC-1
HEC-1
Regression Equations, HEC-1
HEC-1
Regression Equations
Regression Equations, HEC-2

HMS
HEC1

NUDALLAS

HEC-2 1984
HEC-2/RAS 2008
HEC-2/RAS 1981 -2014
HEC-2 1993/1995
RAS 2008
2006
RAS 2009
HEC-2 1980
HEC-2 1978
HEC2 1984
HEC-2 1980
HEC-2 1980
HEC-2/RAS 1985 - 2014
HEC-2 1978
HEC-2/RAS 1998 - 2015
HEC-2/RAS 1980 - 2014
N/A, no detailed study
HEC-2 1989
HEC-2 1989
N/A, no FIS report available
N/A, no FIS report available
No FIS report available for Neches extent
RAS 2014
RAS 2008
N/A, no FIS report available
N/A, no detailed study
HEC-2
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Task 2A — Gaps & Flood
Prone Areas
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Task 2A — Flood Exposure

RFP will consider

Structures

Population

Roadways

flood risk to:

Agricultural

Critical
Facilities

14

Anderson
Angelina
Chambers
Cherokee
Galveston
Hardin
Henderson
Houston
Jasper
Jefferson
Liberty
Nacogdoches
Newton

San Augustine
Shelby
Smith

Van Zandt
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Task 2A — Existing Flood Exposure

Year | Flood Prone Flood Prone Flood Prone
40 40 o o o o o o
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197.0 15.4
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740 11.7
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07 0.1
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Task 2A — Existing Flood Exposure

o | e | i | i

0 o o o] 0 0 82 6 5

Anderson
Angelina o o o [ o o 144 12 7
Chambers 617 334 541 1128 1226 657 28 20 19
Cherokee 0 0 0 [ 0 0 178 31 7
Galveston 668 1 o 1823 5 0 o o] <
Hardin 5704 2561 976 7212 3278 1486 81 8 o
Henderson o o o o o o 53 16 2
Houston 0 0 0 o 0 0 77 8 4
Jasper 1388 161 560 1083 220 390 68 11 2
Jefferson 23057 66809 65464 26036 72399 45506 69 7 19
Liberty 51 18 76 140 52 214 8 1 0
Nacogdoches o o o [ o o 162 8 9
Newton o o o o o o o
Orange 5973 8650 579 8740 10870 760 33 1 0
Polk 321 112 101 124 32 42 70 2 4
Rusk o o o [ o o 143 19 7
Sabine o o o o o o 16 2 o
San Augustine 0 0 0 [ 0 0 77 9 6
Shelby o o o o] o 0 21 2 4
Smith o o o o o o 166 5 14
Trinity o o o o o o 44 3 o
Tyler 164 86 116 282 71 154 106 6 1
Van Zandt o o o o] o o 49 11 o

17

Task 2A — Vulnerability Analysis

Compute Social Vulnerability Index (SVI) for structures identified in flood
exposure analysis
* SVlis intended as the proxy for resilience for this planning cycle

FEMA defines vulnerability as the measure of the capacity to weather, resist,
or recover from the impacts of a hazard in the long term”as well as the short
term

U.S. Centers for Disease Control and Prevention (CDC) SVI ranks each
Census tract (subdivisions of counties) on 15 social factors
* Influence a community’s ability to prepare for, respond to, and recover from a disaster.
* Socioeconomic
« Poverty, Unemployment, Per Capita Income, Education
* Population
« Children, Elderly, Disability, Single Parent, Minority, Limited English
* Housing/Transportation
* Large apartment buildings, Mobile homes, Crowding, No vehicle, group quarters

2/11/2022

Task 2A — Existing Flood Exposure

500-Year | Fiood Prone | 100-Year | 500-Year | Flood Prone | 100-Year | 500-Year | Fiood Prone

Anderson 22.2 53 14.7 0.5 0.0 0.0 thd thd thd
Angelina 66.4 1.7 347 0.3 0.0 0.0 tbd thd thd
Chambers 161.6 122.4 59.6 57.7 41.9 16.3 tbd thd thd
Cherokee 49.3 15.3 214 1.4 0.1 0.2 tbd thd thd
Galveston 142.6 1.7 0.0 0.5 0.0 0.0 8 o 0
Hardin 1358 70.4 227 1.2 03 0.6 25 4 5
Henderson 20.1 B 7.3 0.5 0.1 0.1 tbd thd thd
Houston 19.7 4.6 38 0.2 0.0 0.0 tbd thd thd
Jasper 45.7 13.0 4.1 0.2 0.0 0.0 7 2 6
Jefferson 473.8 528.7 3623 51.6 5.0 344 316 1456 226
Liberty 71 3.6 13.0 24 0.2 26 1 1 0
Nacogdoches 383 9.5 145 0.4 0.0 0.0 tbd thd thd
Newton 0.2 00 0.0 00 0.0 00 tbd tbd tbd
Orange 136.1 1125 9.8 0.5 0.2 0.0 36 83 3
Polk 16.8 35 1.7 0.1 0.0 0.0 thd thd thd
Rusk 211 53 11.4 0.3 0.0 0.0 tbd thd thd
Sabine 2.7 08 0.4 0.0 00 00 tbd thd thd
San Augustine  13.2 35 4.7 0.1 0.0 0.0 tbd thd thd
Shelby 4.6 0.6 1.2 0.1 0.0 0.0 thd thd thd
Smith 50.0 121 42.2 03 00 00 thd tbd tbd
Trinity 225 5.0 20 0.1 0.0 0.0 tbd thd thd
Tyler 41.9 83 5.1 0.1 0.0 0.0 tbd thd thd
Van Zandt 135 4.9 5.8 0.4 0.0 0.0 thd thd thd
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Task 2A — Vulnerability Analysis
* SVl used to identify communities that may need support before, during or

after disasters m

* Higher SVI indicates higher need for support

Anderson

* Polk County with average SVI > 0.75 ongelia 86098
. . Cherokee 1057.77

Average SVI of Structures in 100-YR Floodplain by County Galveston 5694

050 Hardin 887.60
Henderson 373.91

oso 1 Houston 418.21
070 Jasper 615.49
Jefferson 954.14

Liberty 235.49

Nacogdoches 977.21

Newton 6.39

Orange. 155.72

Polk 535.17

Rusk 524.87

Sabine 95.27

San Augustine 533.50

Shelby 159.87

Smith 509.57

& Trinity 341.74

& €€ Tyler 931.72

Van Zandt 24401

19
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Task 2B — Future Condition Flood Risk

* “No-action” scenario for 30 years of continued trends, climate
patterns, and current regulations
* Continued population growth
* Continued development increase
* Current floodplain management regulations/policy
* Future rainfall patterns
* Anticipated land changes
* Completion of currently-planned flood mitigation projects by 2050

®

Task 2B — Future Condition Flood Risk @

* Desktop Analysis to generate future condition flood hazard boundary
* Use available information, no H&H modeling
* Rely on existing conditions Flood Hazard Boundaries (Task 2A)
* Four methods available to determine future flood hazard boundaries
1. Change in WSEL based on change in population
2. Existing 0.2% — Future 1%
3. Combination of 1 & 2, or a RFPG proposed method
4. Request TWDB for Desktop Analysis

21
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Task 2B — Future Condition Flood Risk

* Approach for Large Rivers

e For streams with large contributing drainage areas
*  Only recommended for Neches River downstream of Sam Rayburn
* Maintain extent of existing condition flood hazard layer

Existing Condition Future Condition

0.29 0.2%

% L

Task 2B — Future Condition Flood Risk

* Approach for rivers with smaller contributing area and tributaries
+ Existing 0.2% becomes Future 1%
* Future .2% = Future 1% + Difference between existing 0.2% and 1%

5/

Existing Condition Future Condition

il 0.2%
0.2% I 1%

1%

Existing Delta = Future Delta

23
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Task 2B — Future Condition Flood Risk

5/

2/11/2022

Task 2B — Future Condition Flood Risk

* Existing 0.2% becomes Future 1%
a * Future 0.2% = Extents of Future 1% + horizontal buffer

Existing Condition Future Condition
0.2%

02% 1% 1
\ Existing 0.2% = Future 1%
Existing Delta = Future Buffer

25

5/

Task 2B — Future Condition
Flood Risk

Horizontal Buffers may be applied in the
following areas

* Angelina County: Cities of Lufkin and Diboll
* Cherokee County: City of Jacksonville

* Hardin County: City of Lumberton

* Henderson County: Near county center

* Jasper County: City of Jasper o
* Liberty County: City of Daisetta | ™ b
* Nacogdoches County: City of Nacogdoches
* Rusk County: City of Henderson

*  Smith County: Cities of Tyler, Whitehouse,

Troup Horizontal Buffer Areas

T orzonta Bffer Areas
ciies

[0 Countes

26

Task 2B — Future Condition Flood Risk

Coastal Areas

* Relative Sea Level (RSL) Factors
* Historical Observations
* Rapid Ice Melt in Greenland and Antarctica
* Future Greenhouse-Gas Emissions
* Associated Ocean-Atmosphere Warming

* USGS and USACE Scenarios being considered

27
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Task 2B — Future Condition Flood Risk

Coastal Study Literature Review:

Includes Projects that
Study Report Scope SLR Projections could meet FMP
requirements

USACE Sabine Pass to! Sabine Pass to Galveston Bay 2050 (20-year), 2080  Yes
Galveston (50-year, design
selection) and 2130
(100 year).
Coastal Texas Study'- Coastal Texas- Region 2035 (Year O of Yes

Texas Gulf Coast 1,Brazoria County to Orange  project) and 2085 (Year
Community Protection and County 50 of project)
Recovery District
(GCCPRD)

1Use same model to estimate SLR. Developed by ERDC.

Task 2B — Future Condition Flood Risk

COASTALTEXAS STUDY

US Army Corps USACE Sabine to Galveston Pass Coastal Texas Study
of Engineers ®

Galveston District

29
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Task 2B — Future Condition Flood Risk

8761724 - Grand Isle, LA: 9.3 (mm/yr) * Prepared by U.S. Army Engineer Research

w and Development Center (ERDC)
= Corves ompunadusrg ahariainc 1165 2212 . * Intermediate Curve — SLR used for design
= purposes

100year HighRateValue
(2113)
w0 27m=89ft

—sace ow e (ot ) >

* High Curve — Conservative Ice Sheet Melt
from Antarctic

* Assumptions:
* Subsidence
» Environmental Factors

* Data from 660+ tropical cyclones in the Gulf
of Mexico

A — *+ Maximum storm surge for each storm model
Figure B-4. Example USACE SLC curves for Grand Isle, Louisiana. used to calculate AEP for each SLR scenario

Task 2B — Future Condition Flood Risk

* Define Future Developed Areas
* Population projections
* Potential areas to be developed in the future

Northwest Beaumont, 2020

o

Northwest Beaumont, 1998

31
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Task 2B — Future Condition Flood oreh
East Texas
Risk (Region D)
Population Projects
* Growth projected in 2022 State Water Plan (SWP)
through 2070.
* By county
* By water utility
* Regional Flood Plans assessing at more localized
level through 2050.

1. SWP projections allocated to HUC10 watersheds within
each county and water utility.

2. Projected growth in each decade distributed to specific
locations within each (County x Utility x Watershed)
area.

33

Task 2B — Future Condition 4 il
Flood Risk S g

Example of Potential Areas to = e
Develop ; :
* Realistic growth patterns based R

on

* Proximity to transportation, existing : ardin

development, and recent = N
development

» Existing floodplains, wetlands - \‘ #
* Areas of no development \ settersn
(floodways, lakes, parks, natural ’L’J i

reserves) \

Lower Region 5 Future |
Development

I Groutn to 2050
-

-
=
=3

2/11/2022

Task 2B — Future Condition Flood Risk

Allocations of County/Utility
Projections to Watersheds

Spatial Distribution of
Growth Each Decade

Proximity to highways, existing

5/

* Realistic growth patterns based on:

development, and recent development
Discouraged growth within floodplains
No growth in parks, natural reserves,

wetlands, floodways, right of way

34
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