SCOPE OF WORK
Upper San Jacinto River Basin Regional Sedimentation Study

General Summary

The San Jacinto River Authority (SJRA) is submitting an application to the Texas Water
Development Board (TWDB) for a Flood Infrastructure Fund (FIF) grant to develop a
Regional Sediment Management Plan for the Upper San Jacinto Watershed and will be the
lead agency for the study. The study is expected to be funded partially by the TWDB FIF
grant and partially by local funds from SIRA and severalfunding partners including the City
of Humble, City of Houston, and Harris County Flood Control District (HCFCD). The majority
of the scope below will be provided by a consulting engineer.

Sedimentation in the San Jacinto watershed’s rivers and streams has been well
documented over the last several decades. Flooding in communities along these water
bodies has been studied multiple timesover a similar time scale. Tremendous amounts of
resources have been spent studying, designing and implementing strategies to mitigate
sedimentation and flood damage. The relationship between sedimentation and reduction of
floodway conveyance is well understood but a gap exists in the San Jacinto watershed
linking the resources used for sediment mitigation and resources used for flood mitigation.
This regional sediment management study and resulting plan will fill this gap by tapping into
the resources already used to map and predict these two phenomena. The resulting
connection will create a cost effective, sustainable sediment management plan for the
watershed upstream of the Lake Houston Dam.

This plan was informed by the EPA’s nine minimum elements of a successful watershed
plan and the template used by the US Army Corps of Engineers in developing regional
sediment management plans. These templates were adopted and adapted for this plan to
capture the elements that have led to successful watershed sediment management plans.
This plan utilizes a common theme in sediment management, a sediment budget to
develop sediment management strategies. A sediment budget is asimple accounting
procedure which quantifies sediment leaving the watershed, referred to as sediment
output and sediment entering the watershed, referred to sediment input. The difference
between sediment output and sediment input represents the sediment stored within the
system, “sediment

storage”.

A sediment budget for the entire San Jacinto watershed, and a sediment budget for smaller
areas (subwatersheds) within the San Jacinto watershed will be created. Establishing
sediment budgets at asmaller spatial scale will identify subwatersheds who produce more
sediment than others or which subwatersheds naturally store more sediments than others.



This plan will prioritize subwatersheds and locate individual locations of sediment
production or sediment storage. Next the plan will describe non-construction best
management practices and construction best management practices whose goal is to
reduce sediment inputs or enhance sedimentstorage to mitigate the loss of floodway
conveyance. Typical conceptual solutions will be developed forconstruction best
management practices. A typical conceptual solution will also include narrative describing
the goal of the proposed solution and the geomorphic conditions the solution can be
applied to. Typical conceptual solutions will then be applied to individual locations of
sediment production orsediment storage to develop site specific projects. Site specific
projects will include an estimated implementation cost, a plan view exhibit of the proposed
project and narrative describing potential environmental permit requirements and
subsequent analysis needed to complete the design. Site specific projects will be ranked in
order to be completed as part of an implementation strategy.

Task 01— Project Management

A. Kickoff Meeting — Attend the initial planning kickoff meeting to discuss
planning goals andobjectives, review the project schedule, and discuss
deliverables and other relevant items.

B. Project Coordination Meetings — Attend up to 24 project coordination
meetings with SIRAvia teleconference.

C. SJRA Executive Briefings — Attend up to two (2) executive briefings for SIRA.
Attend up to two (2) pre-meetings for each Executive Briefing.

D. Coordination Meetings with Study Partners — Attend up to six (6) meetings
with study partners.

E. Public Outreach and Stakeholder Briefings — Assist SJRA in developing
community outreach materials suitable to convey information to the public
about the study purpose, findings, and recommendations. Attend up to four
(4) Project Stakeholder meetings to provide study updates to interested
parties in the project area.

F. Routine Project Controls — Based on an estimated schedule of 24 months,
Coordinate withSJRA and SIRA’s grant administrator, provide internal project
management of staff, prepareinvoices for effort, and provide progress
reports summarizing effort.

G. Coordination with non-NFIP Participating Entities — There is one (1) non-NFIP
participating community in the larger Project Area that is not a member of
the National Flood Insurance Program (NFIP) and does not currently enforce
floodplain management ordinances that are at least equivalent to the NFIP
minimum standards. In accordance with Flood Infrastructure Fund program




requirements, San Jacinto River Authority staff or designates will reach out to
the non-NFIP participating community of North Cleveland, Texas, to provide
assistance to this non-NFIP participating community to draft and recommend
adoption of floodplain ordinances that meet the NFIP minimum standards.
Assistance will consist of written correspondence and at a minimum one (1)
teleconference to discuss floodplain ordinances. Model floodplain
ordinances developed by the TWDB will be provided by San Jacinto River
Authority, or designate, to North Cleveland for their consideration.

Task 02 - Inventory Available Existing Data and Watershed Characterization

A. Inventory Available Existing Data

SIRA will assist the Consultant with the acquisition and organization of data related to
completing thesediment study for the Upper San Jacinto River basin.

1. Collect all existing physical data such as: soils, land use, impervious cover,
developmentmodels, topography, hydrography and regional geology.

2. Acquire and run the effective RAS model and preliminary RAS model to be
used for basicflow data evaluation that may be used in detailed analysis in
later tasks.

3. Obtain latest land use data, compare to recent (10-year old to 20-year old)

land use data.Repeat for older land use data (20-year old to 50-year old
data). Provide historic contextof anthropogenic activities within watershed.
. Using surficial geology data, locate Deweyville terraces and highly erodible soils.
5. Obtain and trim effective LiDAR (the LiDAR obtained approximately in
2008 to make theeffective RAS model) and the preliminary LiDAR (the
LiDAR obtained in 2017 to make the preliminary RAS model) to valley
corridors. Extract effective LIDAR topography at cross sections used in the
preliminary RAS model.

6. Identify sources of readily available historic aerial photography that are
georeferencedor can be quickly georeferenced and rectify to common
datum.

7. List streams within the San Jacinto watershed which have a Total Daily

Maximum Load (TMDL) listing for sediments. Obtain TCEQ or EPA spatial
data and map locations wherestream water quality is impaired or
sensitive. Map locations surface water is used for municipal drinking water
and map readily available permits for large surface water extraction for
industrial or agricultural purposes. Write the Existing Data Inventory
Memo summarizing the review of existing data that is available to develop
the San Jacinto watershed sediment budget and submit a Draft Memo for



review. Organize feedback and comments and submit the Amended
Memo. Incorporate additional comments and submit Final Memo. The
summary will not exceed 4 pages excluding exhibits.

8. Meet with SJRA and funding partners to review the stand-alone chapters
produced fromTask 3 and Task 2.

B. Upper San Jacinto River Watershed Characterization

This sub-task will serve as the initial screening to define watersheds that
have similitude in the definingparameters that can be used to characterize
the condition and physical setting of each sub-watershed within the Upper
San Jacinto River basin. After grouping sub-watersheds into 3-5 categories,
coordinating discussions with stakeholders and evaluating the known
problem areas, the SJRA and Consultant will determine which 3 sub-basins
will be used as calibration watersheds. These will form the basis of
extrapolating sediment loading and storage estimates to other sub-basins
that were foundto have similar boundary conditions.

1. Group sub-watersheds by defining boundary conditions such as: land use
cover type, slopes, topography, average valley slope, and length-width ratio,
valley soils, and geologyof the San Jacinto watershed.

2. Conduct a long-term trend analysis using the applicable data to evaluate
changes in landuse and impervious % over 10-year and 20-year timeframes.

3. Identify and map locations of known projects in the watershed whose goal
was to improvechannel conveyance, stabilized streams or removed
sediment.

4, Develop sediment questionnaire. Questionnaire will be sent electronically

to stakeholders to obtain information regarding known flood conveyance
problems due to sedimentation. Questionnaire will also capture location
and scope of sediment removal,stream stabilization or other flood
conveyance projects. Develop GIS shapefiles of questionnaire responses
and produce maps.

5. Write a Watershed Characterization Memo summarizing findings and
methods and submit a Draft Memo for review. Organize feedback and
comments and submit the Amended Memo. Incorporate additional
comments and submit Final Memo. The summary will not exceed 5 pages
excluding exhibits.

Task Deliverable

1. Existing Data Inventory Memo - This Memo will be a stand-alone chapter



submitted to the SIRA and funding partners for review. It will be incorporated
into the final Regional Sediment Management Plan as part of Task 10. The
memo will be provided as a .pdf. A Draft Memo, Amended Memo and Final
Memo will be submitted.

2. Meeting Agenda, Facilitation and Notes - Prepare for and facilitate the meeting
to review watershed characterization, confirm subwatershed boundaries and
sediment budgetprotocols.

3. Watershed Characterization Memo - The Watershed Characterization Memo
will be a standalone chapter submitted to the SIRA and funding partners for
review. It will beincorporated into the final Regional Sediment Management
Plan as part of Task 10. The memo will be provided as a .pdf. A Draft Memo,
Amended Memo and Final Memo will be submitted.

Task 03 - San Jacinto Watershed’s Annual Sediment Supply and Storage

This task is intended to quantify the annual sediment budget for the Study site. Due to
time, resourceand budget considerations, this task is modeled around the EPA WARSSS
methodology. Detailed assessments for sediment supply and storage will be conducted
on three sub-basins that will allow forextrapolation of sediment processes within the
Upper San Jacinto River. Sediment supply may be

categorized as “hillslope” or “channel” initiated processes. Per convention, each of these
processes willbe evaluated in detail for calibration watersheds. Specific areas of concern
based on known problem areas and Aggregate Production facilities will also be evaluated in
the field to provide a measured basis for expansion to the overall watershed. Sediment
storage will be evaluated using dendrogeomorphic methods to determine sediment
accretion rates in depositional areas that contain perennial, woody vegetation.

A. Hillslope Processes

1. Utilize the RUSLE model to evaluate sediment delivery from hillslope processes
for each of the selected calibration level watersheds.

2. Conduct “window survey” to validate RUSLE model parameters. If land use,
soils or other variables do not appear consistent with the initial model, revise
the model to fit observed conditions.

B. Channel Processes

1. Conduct reach-level streambank erosion assessments using
dendrogeomorphic methods to determine average annual erosion rates for a
range of bank erosion index (BEHI) values.

2. Compile an EPA — “BANCS” model to determine the combined loading rates



from 3-5 calibration reaches for each calibration watershed. The BANCS model
will be conducted on a minimum of 500" of channel to represent a full range of
BEHI values to adequately derive acomposite bank erosion rate.

Develop a lateral erosion rate curve from dendrogeomorphic methods.
A regressionrelationship will relate annual erosion rates to BEHI score
(numerical value).

Floodplain Storage

Conduct floodplain sediment accretion rate analysis of depositional features
using dendrogeomorphic methods. Locate woody stems in minimum of 5
depositional features orthe floodplain and collect adventitious root samples.
Record the depth of sediment to the root sample. Determine the age of the
collected rootsand derive an average depositional rate of sediment within the
system.

Determine the volume of sediment being stored/sequestered within the floodplain
surface.

Obtain cores of sediment samples at representative locations within sediment
storage areasin the subwatersheds. Complete sediment fingerprinting and
particle size distribution of core samples using laser diffraction.

Evaluate rates of deposition in the floodplain using dendrogeomorphology and
dendrochronology methods. These well-established methods use the stems of
floodplain trees to determine how long ago portions of the stem were buried.
Using the tree rings andother anatomical indicators, the rate of sediment
deposition can then be estimated and sediment storage in the floodplain can
be determined.

The methods used to locate, measure and calculate sediment storage within
the San Jacintowatershed upstream of the Lake Houston sediment basin will
be summarized in the San Jacinto Watershed’s Annual Sediment Storage
Technical Memo. The findings of the sediment cores obtained within the
sediment storage locations will be summarized as well. A Draft San Jacinto
Watershed’s Annual Sediment Storage Memo will be submitted for review.
Organize feedback and comments and submit the Amended Memo.

. Lake Houston Sediment Storage

Obtain Lake Houston’s dam engineering design report, pre-dam topography
and surficial geology. Describe the dam’s function.

Map the dam’s hydraulic influence upstream using readily available data
(preliminary RAS model, effective RAS model, FIS information, etc.).



3. Evaluate sediment storage in Lake Houston. Identify where the dam’s
hydraulic influence ends. The influence will end where the slope of the
energy grade line approaches zero or where velocity drops to near zero feet
per second. This location will be physically located somewhere between the
smallest modeling run and the 100-year modeling run.

4. The area between the dam and the end of the dam’s hydraulic influence will
be referred to as the dam’s sediment basin where it is assumed most if not
all of the San Jacinto watershed’s bedload and suspended load are trapped.
Within the dam’s sediment basin boundary, measure the difference in
elevations between 2011 Bathymetric Study and 2018 Bathymetric Study.
Note, the 2011 Bathymetric Study occurred before Hurricane Harvey and the
2018 Bathymetric Study occurred afterwards. Calculate sedimentation
volume and calculate the average annual rate of sedimentation between the
two bathymetric study periods. This is referred to as the San Jacinto
watershed’s annual sediment output.

5. Obtain geo-cores at representative locations where sedimentation has
occurred within the dam’s sediment basin. Complete sediment fingerprinting
by measuring levels of 210Pb, 137Cs or an equivalent radioactive isotope
commonly found in atmospheric deposition in the watershed. These
radioactive isotopes have an affinity in bonding with silt on top of the
landscape. Determine the percentage of sediment in the cores that is bound
to this isotope. A high percentage of sediment with this isotope would
suggest a high percentage of the sediment load occurs from the landscape
(resulting from land use practices) and not alluvial erosion. This
understanding will influence recommended sediment mitigation practices.
Complete particle size distribution of corps samples using laser diffraction.
Determine fraction of sediments that are bedload, suspended load and wash
load.

6. The methods used to calculate the San Jacinto Watershed’s annual sediment
output and the findings of the sediment cores obtained within the dam’s
sediment basin will be summarized in the San Jacinto Watershed Annual
Sediment Output Technical Memo. Submit a Draft Memo for review.
Organize feedback and comments and submit the Amended Memo.
Incorporate additional comments and submit Final Memo.

Task Deliverables

1. Electronic Files - Submit all ESRI shapefiles and rasters that were generated
as part of Task03. Submit sediment core data and findings. Submit all excel
spreadsheets containing exceedance probability curves and sediment



loading curves.

San Jacinto San Jacinto Watershed Annual Sediment Budget - This Memo will
be a stand-alone chapter submitted to the SIRA and funding partners for
review. It will be incorporated into the final Regional Sediment Management
Plan as part of task 10. The memo will be providedas a .pdf. A Draft Memo,
Amended Memo and Final Memo will be submitted.

Task 04 - Sediment Transport Modeling

A

In this task, additional sediment storage or sediment contribution from
sediment transport processes will be evaluated using sediment transport
modeling and the results added to theannual sediment budget.

For each calibration subwatershed, sediment transport modeling will be
completed to determine areas of sediment storage/sequestration and,
areas of sediment supply withinthe channels as well as to estimate total
annual sediment yield from that subwatershed.

Identify relatively stable sections of channel to provide a baseline comparison
for use in thePowerSED model, and obtain cross-section data at these
locations.

For channels in which sediment data has not already been collected (such

as un-gaged channels) collect sediment data at or near bankfull (channel-
forming) discharge at representative locations using sediment collection
devices such as Helley-Smith bedloadsampler.

Collect point bar and channel bed particle data at representative locations in
subwatershed,through use of Wolman Pebble Count and point bar sampling
methods, in order to determine particle size distribution of transported and
bed sediments.

Develop sediment rating curves and flow durations curves using sediment data
and nearbygage data.

Use stable cross-section data , sediment data and flow and sediment ratings
curves to run PowerSED model and evaluate relative sediment transport
capacity at a number of HEC-RAScross-sections (for modeled streams) or
cross-sections extracted from LiDAR data (for unmodeled streams). Use this to
identify areas of deposition (sediment storage) or degradation (sediment
sources).

Conduct an evaluation of sediment transport competency in representative
using particle size distribution data obtained in subwatershed as well as HEC-
RAS or LiDAR-derived cross-sections.

Extract sediment transport data from models. Map reaches that have
aggraded and degraded based on capacity and competency calculations, and
use information along withsediment sources analysis to determine sediment



yield from subwatershed.

Run FLOWSED model to estimate total sediment yield based on flow duration
and sedimentrating curves and compare with results of sediment budget.
Write a summary of Sediment Transport Modeling methods and findings. A
Draft SedimentTransport Modeling Technical Memo will be submitted for
review and comments incorporated.

Task Deliverables

1.

Electronic Files - Submit all ESRI shapefiles and rasters that were generated as
part of Task 04. Submit all excel spreadsheets used to calculate hydrographs
for studied storm events.

Sediment Transport Modeling Files - Submit all sediment transport models and
include .doc of variables used for inputs and assumptions.

San Jacinto Sediment Transport Modeling Memo - This Memo will be a stand-
alone chapter submitted to the SIRA and funding partners for review. It will be
incorporated into the final Regional Sediment Management Plan as part of task
10. The memo will be provided as a .pdf. A Draft Memo, Amended Memo and
Final Memo will be submitted.

Task 05 — Extrapolation of Subwatershed Data to Entire Upper San Jacinto River
Basin andPrioritization of Subwatersheds for Sediment Source “Hotspot”
Investigation

A

In this task, the output of the previous tasks, which identified sediment
sources and sediment storage at representative sub-watersheds (“calibration
subwatersheds”) will be extrapolated to all other subwatersheds in the Upper
San Jacinto Basin in order to provide atotal sediment budget and sediment
yield for the upper watershed of the San Jacinto River and to rank
subwatersheds based on their relative contribution of sediment. From this, all
subwatersheds will be screened and prioritized to determine subwatersheds
that should befurther evaluated for individual sediment source “hotspots”
(Task 06).

The characterization of each subwatershed and assignment into “bins”
developed in previous tasks will be used to match the appropriate
sediment yield values to extrapolate toeach subwatershed. These
sediment yield values will be applied to that sub-watershed (using
tons/acre/year).

FNI will meet with SIRA to present the results of the sediment yield
estimates of each subwatershed using maps of relative sediment output
by subwatershed, and to discusscriteria for prioritizing subwatersheds for



additional “hotspot” investigation.

D. Subwatersheds will be prioritized based on relative degree of sediment contribution
as well as other criteria to be determined through collaboration with SIRA (e.g.
percent of publicland, known sediment problem areas etc.) and three
subwatersheds will be identified for further sediment “hotspot” investigation.

E. Results of prioritized subwatersheds for sediment “hotspot” investigation
will be summarized in a brief technical memo. A meeting will be held with
SJRA to discuss theresults and to select 3 subwatersheds for further
investigation.

Task Deliverables

1. Electronic Files - Submit all ESRI shapefiles and rasters that were generated as
part of Task 05. Submit all excel spreadsheets used to calculate annual
sediment loads, exceedance probability discharge curves and subwatershed
sediment budgets. Submit all ArcGIS .mxd files that were used to develop
exhibits with relative data path linked.

2. SanJacinto Subwatershed Extrapolation and Prioritization Memo - This Memo
will be a stand-alone chapter submitted to the SIRA and funding partners for
review. It will be incorporated into the final Regional Sediment Management
Plan as part of task 10. The memo will be provided as a .pdf. A Draft Memo,
Amended Memo and Final Memo will be submitted.

3. Meeting Agenda, Facilitation and Notes - Prepare for and facilitate the meeting
to review watershed characterization, confirm subwatershed boundaries and
sediment budgetprotocols.

Task 06 — Sediment Source “Hotspot” Investigation of Subwatersheds and
Prioritization ofRecommended Areas for Sediment Management or Opportunity

A. Evaluate prioritized subwatersheds from Task 05 to identify individual
sediment source “hotspots”. These are locations of significant, individual
contributors of sediment and mayinclude such things as stretches of extreme
eroding streambank/streambed or land uses oroperations that produce
excess sediment runoff.

B. Conduct a rapid geomorphic assessment RGA on all channels within the
prioritized subwatersheds and look for hotspot areas from streambank and
bed erosion. Within thesehotspot areas, obtain Bank Erosion Hazard Index
(BEHI), Near Bank Stress (NBS) data, characterizes stream bank material, and
complete pebble counts using a modified Wolman pebble count for each site
visited. These findings will inform conceptual sediment mitigation solutions
and confirm which sites are the highest priorities for implementation. The RGA
will also be used to ground truth unmanned aerial vehicle mapping.



C. Conduct Drone mapping to record HD photogrammetry at two or three of
the top sites to calibrate high definition photogrammetry with hand
measured pebblecounts and root density.

D. Conduct a “windshield survey” and desktop analysis of potential large areas
of individualcontributors of sediment from hillslope processes such as
construction sites, industrial operations, mining operations etc.

E. Evaluate individual hotspot areas on their potential sediment contribution,
based on the same variables used in the sediment source evaluation from
previous tasks (e.g. RUSLE evaluation for hillslope hotspot areas, BANCS
model and LiDAR/Cross-Section comparisonfor streambank erosion hotspot
areas).

F. Prioritize sediment hotspot areas based on prioritization schemes used on
previous large watershed studies. The selected prioritization scheme,
prioritization criteria (e.g. amount ofsediment contribution, proximity to
infrastructure, availability of land, accessibility, etc.) andweighting of these
criteria will be discussed with SJRA prior to finalizing the prioritization.

G. Hotpsot area descriptions and prioritization results will be presented in a brief
technical memorandum to SJIRA. The mechanisms driving sediment
entrainment (i.e. the reason whysediment is entering the stream network) will
be discussed for each site. If the individual site is storing sediment, the
reason(s) why this storage is occurring will be presented as wellas methods to
increase the volume of sediment storage.

H. Meet with SJRA to present results of subwatershed analysis of hotspot
locations in subwatersheds, and to present recommended locations for 10
locations for sediment management opportunity. Based on feedback from
this meeting FNI will amend the techmemo and submit Final Memo.

Task Deliverables

1.

Electronic Files - Submit all ESRI shapefiles and rasters that were generated as part of
Task 06. Submit all excel spreadsheets used to calculate annual sediment loads,
exceedance probability discharge curves and subwatershed sediment budgets. Submit
all ArcGIS .mxd filesthat were used to develop exhibits with relative data path linked.
San Jacinto Subwatershed Sediment Source Hotspot Investigatgion Memo - This Memo
will be a stand-alone chapter submitted to the SIRA and funding partners for review. It
will be incorporated into the final Regional Sediment Management Plan as part of task
10. The memo will be provided as a .pdf. A Draft Memo, Amended Memo and Final
Memo willbe submitted.

Meeting Agenda, Facilitation and Notes - Prepare for and facilitate the meeting to
review hotspot area evaluation and recommended areas for Sediment
Mitigation/Management projects.



Task 07 — Conceptual Solution Development and Implementation Strategy

A. In this task, conceptual solutions will be developed for sediment
management/sedimentmitigation which can be applied throughout the
Upper San Jacinto River Basin.

B. Identify management practices to achieve goals and provide rationale for
the selection ofrecommended management practices. These practices
could be non-structural best management projects or construction projects.
Describe performance (reduction of sediment) and expected maintenance
requirements. Non-structural best management practices could include:

e Post construction rainfall volume infiltration

e Riparian buffer requirements
e Sand and gravel mining best management practices

Structural BMP projects, may include but are not limited to:
e Stream bank armoring (rock, bioengineering, etc.)
e Stream restoration
e Grade control (prevent further stream bed incision)
e Floodplain reconnection (reduces shear stress, increase sediment storage
potential)
e Bedload collector (harvest bedload without the need of in channel excavation)

e Lateral sediment traps (harvest bedload requiring the use of in channel
excavation

Describe the geomorphic, topographic and environmental conditions where each
typicalconceptual solution could be applied.

C. Using the list of prioritized sites developed in Task 06, determine potential
sediment loadreductions in the San Jacinto watershed if recommended
projects are implemented.

D. For the ten highest-ranking individual sites identified in Task 06, develop a
typical conceptual solution to manage or mitigate sediment contribution
(“site specific solution”).Each site-specific solution will include a general
schematic of the proposed concept, calculations of expected sediment
reduction as well as construction cost estimates, evaluation of cost-benefit
(e.g. cost/tons of sediment removed), landowner agreement requirements
and environmental permitting.

The recommended flood risk reduction solutions must have no negative effect on neighboring
areas in accordance with statutory requirements for regional flood plans (Texas Water Code §
16.062(i) and (j)(2)). Recommended flood risk reduction solutions, including flood mitigation

projects, must meet the definition and requirements regarding no negative effect identified in



Exhibit C to the Regional Flood Planning Contracts, Technical Guidelines for Regional Flood
Planning, which can be found at:
https://www.twdb.texas.gov/flood/planning/planningdocu/2023/index.asp. The flood mitigation
projects identified from this FIF CAT 1 study must comply with ‘no negative effect’ in order to be
included in the regional flood plans.

When possible and as applicable, evaluations of flood risk reduction solutions, including flood
mitigation projects, should be consistent with “Technical Guidelines for Regional Flood
Planning,” Exhibit C to Regional Flood Planning Grant Contracts, which can be found at:
https://www.twdb.texas.gov/flood/planning/planningdocu/2023/index.asp.

When possible and as applicable, each feasible flood mitigation alternatives evaluated must
identify and compare cost and benefits of projects. Quantification of cost will include
engineering, permitting, easement and/or property acquisition, capital cost, operation and
maintenance, and other costs as applicable. Quantification of benefit of the project will include
the following items, as applicable:

Number of structures with reduced 100-year (1% annual chance) flood risk.

Number of structures removed from 100-year (1% annual chance) flood risk.

Number of structures removed from 500-year (0.2% annual chance) flood risk.
Residential structures removed from 100-year (1% annual chance) flood risk.

Estimated Population removed from 100-year (1% annual chance) flood risk.

Critical facilities removed from 100-year (1% annual chance) flood risk (#).

Number of low water crossings removed from 100-year (1% annual chance) flood risk (#).
Estimated reduction in road closure occurrences.

Estimated length of roads removed from 100-year flood risk (miles).

. Estimated farm & ranch land removed from 100-year flood risk (acres). Estimated farm &
ranch land at 100-year flood risk (acres) should only include farm and ranch land that are
negatively impacted by flooding events and should not include land that benefits from
floodplains for example rice fields.

11. Estimated reduction in fatalities (if available).

12. Estimated reduction in injuries (if available).

13. Pre-Project Level-of-Service

14. Post-Project Level-of-Service

15. Cost/ Structure removed

16. Percent Nature-based Solution (by cost)

17. Negative Impact (Y/N)

18. Negative Impact Mitigation (Y/N)

19. Social Vulnerability Index (SVI)

20. Water Supply Benefit (Y/N)

21. Traffic Count for Low Water Crossings
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The recommended solutions must be permittable, constructable and implementable.



Task 08 - Identify Key Stakeholders and Permitting Agencies

A. List stakeholder groups who may partner for implementation of
strategies. Potential partnerships may include right of way acquisition,
landowner approval, technical andfinancial sharing and monitoring.

B. ldentify key permitting agencies, as well as regulatory requirements
necessary to obtainagency approval to implement and maintain mitigation
strategies.

C. Summary of key stakeholders and permitting agencies are discussed in Task 08.

Task 09 - Technical and Financial Assistance Sources

A. List sources of technical assistance (design, permitting, etc.) and provide
estimates offinancial assistance to implement the types of sediment
mitigation strategies.

B. List potential funding sources of sediment mitigation strategies.

C. Summary of technical and financial assistance are discussed in Task 09.

Task 10 - The San Jacinto Regional Sediment Management Plan

A. Assemble all previous task deliverables. These memos, narratives and exhibits
will form the San Jacinto Watershed Regional Sediment Management Plan.
The Plan will include the proposal outline for the preliminary engineering
report which will be completed in a subsequent contractual phase (Phase ).
The outline will describe the number of individuallocations whose site-specific
solutions will be furthered in the preliminary engineering report. The proposal
outline will also include a Phase Il proposal budget. A Draft Plan will be
submitted for review. Organize feedback and comments and submit the
Amended Plan.Incorporate additional comments and submit Final Plan.

B. Develop a one-page hand out summarizing the Plan’s goals, its findings and
recommendations.

Task Deliverables

1. San Jacinto Regional Sediment Management Plan - An electronic copy of the Draft San
JacintoRegional Sediment Management Plan will be provided as a .pdf. Two hard copies and
an electronic copy of the San Jacinto Regional Sediment Management Plan will be provided.



