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Appendix A.1

Kickoff Meeting



’ 14800 St. Mary’s Ln., Suite 160
1] y
1] H A L F F Houston, Texas 77301
] ] (713) 588-2450

STUDY PARTNERS KICKOFEF MEETING AGENDA

Study Partners: HCFCD, City of Houston, Montgomery County, SJRA

April 8, 2019
San Jacinto River Regional Flood Mitigation Plan
HCFCD, Brookhollow

Facilitator:

Meeting called by: Jing Chen, P.E., CFM Type of Meeting: Study Partners Kickoff Meeting

Terry M. Barr, P.E., CFM  Meeting Start Time:  2:30 PM
Meeting Stop Time: 4:00 PM

Agenda
1. Introductions (HCFCD Leadership/Matt)
2. Project Goals and Objectives (Halff)
Conduct a comprehensive Flood Mitigation Plan of the San Jacinto River Basin

e Primary Mitigation Planning
e Secondary Mitigation Planning
e Other Mitigation Actions
e Community Outreach and Education

3. Project Scope Overview (Halff)
¢ Project Management and Coordination
e Data Collection and Review
e Existing Conditions Flood Hazard Assessment (Approximately 535 stream miles)
e Analysis of Historical Storms
e Future Flood Risk Planning Assessment
e Primary Flood Mitigation Planning
e Secondary Flood Mitigation Planning
e Other Flood Hazard Mitigation Action
e Community Outreach and Education
e Final Deliverables

4, Project Schedule Overview (Halff)

e Existing Conditions H&H and Calibration Memo — October 2019

e Future Conditions Memo — December 2019

Sedimentation and Vegetation Control Memo — January 2020
Alternative Funding Memo — March 2020

Primary Flood Mitigation Memo and Implementation Memo — June 2020
Secondary Flood Mitigation Planning Memo — November 2019

Other Mitigation Actions Memorandum — February 2020

Draft Report — July 2020

Final Report — August 2020
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5. Project Deliverables (Halff)
e Overview of what specific items and recommendations will be delivered at the end ofthe
study
6. Work Flow (Halff)
e All deliverables and communication sent through HCFCD; Progress willcontinue
e Four weeks total review time for Existing Conditions and Primary Alternatives: two-week
initial review for all partners, one week consultant response, one week final comment to
reach preliminary resolution on questions and items
e Four weeks agency review time for Draft Report, four weeks for Halff to addresscomments
7. Vegetation and Sediment Control (FNI)
e Overview of Process and Goals
8. Methodology Discussion (Halff)
e Terrain data based on HGAC 2018 LiDAR and other pre-2018 sources
e Atlas 14 Rainfall using HC regions and calculated 24-hour depths for Montgomery and
surrounding counties
¢ Initial and Constant for loss parameters and BDF methodology for transform parameters
¢ New models using LIDAR dataset; Existing HC models adjusted as needed to facilitate the
study goals
e Future conditions (50-year horizon, Ultimate development)
e FEMA BCA using county appraisal district data; LIiDAR elevations + additional for FFE
e Model calibration using 3-storms (Harvey + 2 Others)
9. Data Collection Requests (Halff/FNI)
e HCFCD will provide the majority of the data (Terrain, Models for Spring, Cypress, etc.)
¢ Reports and data from SJIRA, MCO, COH
e Dredging and bathymetry from USACE, TWDB, CWA
10. Public Education and Outreach (HCFCD Communications/Crouch)

e Discuss current scope
- Informational material and graphics for web-copy and social media
- 2-3 standardized presentations study partners can use for meetings
- Talking points
- Does not include public meetings
e Addressing questions
- Study specific
- Other projects conducted by study partners
- Media inquiries
e Web-Presence
- Public comment form currently available on project webpage
- Individual project webpages vs one study website

¢ HCFCD’s obligation to conduct public outreach within Harris County as part of the 2018 Bond
Program (to be pursued through a separate contract and funding)
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11.

Project/Partner Accounting, Coordination and Communication Protocol (HCFCD PM/Jing)
e Accounting protocols

e Joint invoice review timeframe for partners (5 working days)
e One working contact person from each study partner
e Project questions, inquires, requests come through HCFCD PM

12.

Questions
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Plan Goals

« The goal of the San Jacinto Regional Watershed Master
Drainage Plan is to
— Conduct a comprehensive Flood Mitigation Plan
— ldentify vulnerability to flood hazards causing loss of life and property

— Develop approaches to enhance public information and flood level
assessment

— Evaluate flood mitigation strategies to improve long-term resilience




Plan Objectives

 The plans specific objectives are:
— Primary Flood Mitigation Planning (Detention, Conveyance, Buy-Outs)
— Secondary Mitigation Planning (Flood Assessment/Warning)
— Other Mitigation Actions (Communications Protocols, Flood Response)
— Community Outreach & Education (Drainage, Maintenance, Projects)




San Jacinto River Basin

\

Stream Length

Stream Name (Miles)
West Fork San Jacinto River 61.4
East Fork San Jacinto River 73.2
San Jacinto River 16.3
Lake Creek 58.9
Cypress Creek 60.5
Little Cypress Creek 20.8
Spring Creek 69.6
Willow Creek 19.8
Caney Creek 49.3
Peach Creek 53.5
Luce Bayou 10.8
Tarkington Bayou 36.9
Jackson Bayou 4.6
Total 535.6
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Project Scope

 Project Management and Coordination
— HCFCD Executive Briefings (2)
— Briefings with SIRA, Montgomery County, City of Houston (2)
— Coordination Meetings with Supporting Partners (5)

 Data Collection and Review
— Terrain, Gage Data, Historical Events, Models, Flood Data, Reports, etc.
— Field Reconnaissance Visits
— Model and Data Evaluation
— Field Survey Data




Project Scope

» Existing Conditions Flood Risk Assessment
— Runoff Risk (Hydrology) — Update baseline and verify calculated flows

» Comprehensive hydrologic model of the basin
 Update loss and transform parameters
 Develop to work with Unsteady HEC-RAS modeling

— Flood Hazard Assessment (Hydraulics) — Develop unsteady RAS models
 Convert existing models from Steady to Unsteady
 Update parameters and flow data from hydrologic models
« Develop inundation mapping

« Analysis of Historical Storms
— Evaluate several historical storms using updated hydrologic model
— Calibrate models to match historical stage and flow data within tolerance
— Finalize existing conditions models




Project Scope

 Future Flood Risk Planning Assessment
— Estimate future conditions in the watershed without mitigation measures
— Update hydrologic and hydraulic models to reflect future conditions

 Primary Flood Mitigation Planning (Flood Mitigation)
— Primary Alternatives — Identify and evaluate top 4 pre-proposed projects®
— Secondary Alternatives — Identify and evaluate up to 5 additional projects™
— Identify ROW, environmental, utility and other issues
— Evaluate alternative funding opportunities
— Develop and implementation plan
— \egetation and sediment control plan

* May include policy changes such as land use or detention




Project Scope

» Secondary Flood Mitigation Planning (Flood Warning)

— Coordinate with partners™ to discuss potential expansion to the Flood
Warning System

— Evaluate current system and make recommendations for additional
ALERT 2 Rain and Stage gages

« QOther Mitigation Actions (Flood Response)

— Meet with partners® discuss existing protocols and develop strategies to
improve flood mitigation actions

— Develop a communications plan/protocol for partners to facilitate
information sharing in a timely fashion

— Locate critical infrastructure
— Identify evacuation routes and access during flood events

*HCFCD, SJRA, MCO, COH, TXDOT, HCOEM, MCOEM



Project Schedule

 Major Project Milestones
— Existing H&H and Calibration Memorandum — 10/14/19
— Primary Alternatives Analysis Memorandum — 6/9/2020
— Vegetation and Sedimentation Control Memorandum - 1/6/20
— Draft Report - 7/6/20
— Final Report — 8/31/20

SAN JACINTO RIVER - PROJECT SCHEDULE
Feb-19 May-19 Aug-19 Nov-19 Feb-20 May-20 Aug-20

[ | [ [ I I

8/31/2020

Task 2: Review and Assess Existing Data 3 5/27/2019 -

|

Task 1: Project Management,
Coordination, and Document Control

Task 3: Existing Conditions Hydrologic and

Hydraulic Model Development 8/12/2019 -

Task 4: Analyze Historical Storm Events

and Calibrate Models 10/14/2019 -

Task 5: Future Conditions Hydrologic and

Hydraulic Models 12/9/2019 -

Task 6: Primary Flood Mitigation Planning 3 6/8/2020

n |

11/18/2019

|
|

Task 7: Secondary Flood Mitigation
Planning

Task 8: Other Flood Hazard Mitigation

Actions 2/10/2020 -

Task 9: Community Outreach and

Education 3/23/2020 -

Task 10: Final Deliverables T 3 8/31/2020




Project Deliverables

 Existing H&H and Calibration Memo
 Primary Alternatives Analysis Memo
 Draft and Final Report

— Process, Methodology, Recommendations
— Implementation Plan — Specific projects with budget and priority
— Vegetation and Sedimentation Plan
 Supporting Data (Digital)
— PDF version of the report, exhibits, appendices
— Spreadsheets used for parameter calculations
— Final HMS/RAS models
— GIS Data (Geodatabase)
— Photos

* Digital copies will be provided to study partners through HCFCD



Project Work Flow

« All deliverables and communications sent through HCFCD

* Four week review time for Existing Conditions and Primary
Alternatives
— Two week initial review (study partners)
— One week consultant response
— One week resolution of questions
— Does not mean all modeling is updated, just comments and questions
are considered and any issues resolved
 Four weeks agency review time for Draft Report

 Four weeks for Halff to update and submit Final Report




Vegetation and Sediment Control

 Goal of Sediment Management Strategy is to:
— Provide benefit to Flood Risk Reduction
— Reduce Maintenance Requirements

* Tasks to be performed:
— Review existing studies, data, and recommendations
« Sedimentation Rates
« Historic changes in stream alignments
« Ongoing maintenance requirements
— ldentify possible sources of sediment contribution
— Determine possible impacts of sedimentation on flooding

— Develop mitigation measures to minimize future sedimentation
 Upper watershed Management Strategies
* Riverine Management Strategies
 Regulatory Management Strategies




Project Methodology

 Terrain based on 2018 HGAC LiDAR and other pre-2018 data

« Atlas 14 Rainfall (Weighted average 24-hr depths by watershed)
* |nitial and Constant loss parameters

 Basin Development Factors (BDF) method for Clark UH

* New hydraulic models use 2018 LIDAR or best available data
 Existing hydraulic models adjusted as needed

* Model calibration using 3 storms

— Hurricane Harvey (2017)
— Tax Day Flood (2016)
— October 1994 Storm

« Future conditions (50-year horizon)
« FEMA BCA using county appraisal data, LiDAR for FFE est.




Atlas 14 Rainfall Values
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Data Collection Requests

« HCFCD is providing majority of the data
— Combined terrain dataset (HGAC 2018, others)
— M3 models of Spring, Cypress, Little Cypress, Willow Creeks
— HCFWS gage data

« Additional reports and data from SJRA, MCO, COH appreciated
 Dredging and Bathymetry from USACE, TWBD, CWA




Public Education and Qutreach

Current Scope
— Material and graphics for web-copy and social media
— Standardized presentations study partners can use for presentations
— Talking points
— Public meetings NOT included
Addressing Questions
— Questions specific to the San Jacinto FMP
— Other projects conducted by study partners
— Media Inquiries
» Web Presence
— Public comment form is available on the HCFCD website
— Individual project webpages vs. one study website

HCFCD is obligated to conduct public outreach within Harris
County per the 2018 Bond Program (Separate Contract)




Accounting, Coordination, Communicatic

 Accounting Protocols
» Joint Invoice Review — Five (5) working days for partners
« One (1) working contact person per study partner

 All project questions, inquiries, requests will be directed to the
HCFCD Project Manager (J. Chen)
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i HALFF

To:
From:

Subject:

Meeting Date:

Location:

Minutes Date:

AVO No.:

MEETING MINUTES

Jing Chen, P.E., CFM Attendees:

Terry Barr, P.E., CFM

Upper San Jacinto River
Regional Flood Mitigation Plan —
Study Partners Kickoff Meeting
04/8/2019 — 2:30 pm

HCFCD, Brookhollow Office
4/16/2019

033465.002

14800 St. Mary’s Lane, Ste. 160
Houston, TX 77079-2943

(713) 588-2450

Fax (281) 310-5259

Marcus Stuckett, HCFCD

Gary Bezemek, HCFCD

Jing Chen, HCFCD

Dena Green, HCFCD

Ataul Hannan, HCFCD

Craig Maske, HCFCD

Rob Lazaro, HCFCD

Susan Wheeler, HCFCD
Jeremy Ratcliff, HCFCD

Matt Barrett, SURA

Chuck Gilman, SURA

Diane Cooper, Montgomery County
Darren Hess, Montgomery County
Gary Hill, City Houston PW

Cliff Edwards, HCP4

Jeremy Phillips, HCP2 (Phone)
Terry Barr, Halff

Sam Hinojosa, Halff

Andrew Moore, Halff

Hector Olmos, Freese & Nichols
Cory Stull, Freese & Nichols
Conner Strokes, Crouch

Leslie Halloway, Crouch

ltem | Description

Action

attached agenda for reference).
meeting, which was to discuss the project scope and coordination

1. Meeting Introduction

Mr. Stuckett introduced the project meeting followed by introductions from
each study partner. The meeting agenda was provided to the group (See
Mr. Barr discussed the intent of the

2. Project Goals and Objectives

Mr. Barr reviewed the overall study goals and objectives. Ms. Cooper
asked what type of historical rainfall will be used. Mr. Stull stated that
gridded rainfall adjusted by gauge data would be used. Ms. Cooper
asked how the model will incorporate new development and gap

development. Mr. Stull stated that the plan will follow the water
projection approach which looks at potential development over 50 years.
Drainage criteria changes may be considered as mitigation options.

Project Scope Overview

Mr. Barr presented the major items in the scope of the study which
included: Project Management, Data Collection, Existing Conditions,
Analysis of Historical Storms, Future Flood Risk Planning, Primary and
Secondary Flood Mitigation Planning, and Other Mitigation Actions.

Project Schedule Overview

Mr. Barr presented the overall schedule and submittal dates. He stated
that the funding requirement with FEMA requires the study be submitted
within 18 months. Mr. Edwards asked what happens if deadlines are not
met. Ms. Chen responded that the study is FEMA funded and the

Page 1 of 4



Houston, TX 77079-2943

® 14800 St. Mary’s Lane, Ste. 160
I IA L F F (713) 588-2450

Fax (281) 310-5259

schedule must be maintained. Ms. Green stated that overall project
deadline needs to be met.

Project Deliverables

Mr. Barr reviewed the project deliverables as well as the interim
deliverables. He stated that all deliverables will be digital. Mr. Edwards
requested that the digital documents be searchable. Mr. Barr stated that
2 weeks will be available for HCFCD and the stakeholders to review the
documents. SURA, Montgomery County, and City of Houston
representatives agreed the 2 weeks was sufficient time to review. Ms.
Cooper requested enough notification to prepare to review the
submittals. Mr. Edwards asked if public meetings will be held with the
project. Mr. Barr stated that they are not currently in the scope.

Work Flow

Ms. Cooper asked how comments will be coordinated through each
stakeholder. Mr. Barr stated that a comment matrix would be developed
and sent along with any submittal. HCFCD will manage the comments
and provide the comments template.

Vegetation and Sediment Control

Mr. Stull reviewed the vegetation and sediment control scope. Ms.
Cooper stated that Montgomery County does not currently have the
authority to manage sediment in the streams. She asked if the
recommendation would include the current county jurisdictional
authority? Mr. Stull confirmed that the recommendations would include
the potential sediment management plans for stakeholder consideration.
Mr. Edwards asked if the study would include the USACE data collected
for Lake Houston. Mr. Stull stated that the study will be solely based on
data from other entities. Sediment modeling will not be included in this
study. Ms. Chen stated that HCFCD was currently collected the USACE
dredging data.

Methodology Discussion

Mr. Barr presented the hydrologic methodologies to be used for the
analysis. Ms. Cooper asked what projection will be used for modeling
and base files. Mr. Barr stated that since the LiDAR will be based on
the Texas South Central coordinate system, that all models will be
created in South Central. He stated that any mapping in Montgomery
County could be moved to the appropriate coordinate system. Mr. Stull
presented the rainfall depths to be used per watershed based on the
Atlas 14 rainfall data. Ms. Cooper asked that the Memorial Day 2016
event be used for calibration. Mr. Hinojosa stated that the Tax Day 2016
event would be extended to include the Memorial Day event.

Data Collection Requests

Mr. Barr reviewed the data currently requested from each entity
including reports, terrain, and existing studies.
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14800 St. Mary’s Lane, Ste. 160

HEE Houston, TX 77079-2943

(713) 588-2450

HEE Fax (281) 310-5259
10. Public Education and Outreach

Mr. Barr stated that public meetings were not part of the current scope.
Ms. Chen stated that HCFCD was working on a separate contract for
public meetings. Ms. Green stated that public meetings may be held at
various locations in the watershed. Ms. Hollaway stated that the current
scope is to provide handouts, maps, and a website so all stakeholders
are consistent on data presented to the public. She mentioned that
having a project specific website would assist in handling questions and
communication with the public. Summaries of ongoing parallel project s
could eb provided to the public through the central site. Study partner
website could direct the public to the central site. Ms. Cooper discussed
having an internal collaboration website to handle data transfer. Mr.
Hinojosa stated that Halff could host a website for stakeholder use if
needed.

Stakeholders to
consider internal
coordination
website. Also
consider a central
website for
dissemination of
material to the
public.

11.

Project/Partner Accounting, Coordination and Communication
Protocol

Ms. Green stated that there will be monthly meetings for the project
stakeholders.

HCFCD to
coordinate
monthly progress
meetings.

12.

General Discussion

Ms. Wheeler stated that HCFCD is ready to receive the funding from the
study partners HCFCD will allow the study partners to review the
invoices from Halff. Partners will have 5 days to respond.

Study partner contacts will be Matt Barrett (SJRA), Diane Cooper
(Montgomery County) and Gary Hill (City of Houston).

Ms. Cooper asked if the models would be FEMA ready? Mr. Edwards
asked what it would take to get to FEMA ready.

Ms. Cooper asked how can the models be managed for use by
developers and how do expectations can be managed for the planning
level study.

Mr. Edwards stated that for the project to be a success, it needs to
survive the first recommended project. Mr. Hinojosa stated that the
projects will be large and very expensive.

Mr. Edwards mentioned that it may be helpful to include other funding
source requirements and add the information needed to satisfy their
requirements such as the GLO, FEMA, HUD, etc.

Ms. Cooper asked how the study can eb used to guide policy. Mr. Barr
mentioned that policy recommendations will be included in the study and
may be the only feasible option.

Mr. Hill asked if we can use the study to determine the existing level of
service of the streams. Mr. Barr stated that it could be determined from
the modeling. Mr. Bezemek stated that the level of service can be
challenging with channels as the bank elevation can change drastically
in varying cross sections.

13.

Ms. Chen concluded the meeting.

Page 3 of 4




14800 St. Mary’s Lane, Ste. 160

HEE
EEE H A L F F Houston, TX 77079-2943
EEE (713) 588-2450

Fax (281) 310-5259

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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SAN JACINTO
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EXECUTIVE BRIEFING AGENDA

Study Partners: HCFCD, City of Houston, Montgomery County, SJRA

February 14, 2020

San Jacinto River Watershed Master Drainage Plan

HCFCD, Brookhollow

Meeting called by: Jing Chen, P.E., CFM Type of Meeting: Executive Briefing
Facilitator: Terry M. Barr, P.E., CFM  Meeting Start Time:  2:30 PM
Meeting Stop Time:  3:30 PM
Agenda
1. Introductions
2. San Jacinto MDP Presentation
e Community Outreach
e Data Collection
e Existing Conditions H&H
e (alibration
e Future Conditions
e Primary Mitigation
e Secondary Mitigation
e Other Mitigation Actions
e Schedule
3. Technical Discussion
¢ Future Conditions and BDF Methodology
® Primary Mitigation Planning
4. Additional Questions/Discussion

Page 1 of 1
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Agenda

DRAFT

Communication and Outreach

Data Collection

Existing H&H Modeling

Historical Storm Analysis and Calibration
Future Conditions

Primary Mitigation Planning

Secondary Mitigation Planning

Other Mitigation Actions

Project Schedule and Status




Goals and Objectives

 The goal of the San Jacinto Regional Watershed Master
Drainage Plan is to
— Conduct a comprehensive Flood Mitigation Plan
— ldentify vulnerability to flood hazards causing loss of life and property

— Develop approaches to enhance public information and flood level
assessment

— Evaluate flood mitigation strategies to improve long-term resilience

 The plans specific objectives are:
— Primary Flood Mitigation Planning (Detention, Conveyance, Buy-Outs)
— Secondary Mitigation Planning (Flood Assessment/Warning)
— Other Mitigation Actions (Communications Protocols, Flood Response)
— Community Outreach & Education (Drainage, Maintenance, Projects)

DRAFT




San Jacinto Ri\(e

* 75% HMGP Funded
* 25% Local Funded
Stream Length
Stream Name (Miles)
West Fork San Jacinto River 614
East Fork San Jacinto River 73.2
San Jacinto River 16.3
Lake Creek 58.9
Cypress Creek 60.5 e
Little Cypress Creek 20.8
Spring Creek 69.6
Willow Creek 19.8
Caney Creek 49.3
Peach Creek 53.5
Luce Bayou 10.8
Tarkington Bayou 36.9
Jackson Bayou 4.6
Total 535.6 -
DRAFT &




Communication and Outreach

« Communication
— Study Partners Meetings (6
— Supporting Partners Meeting(7

e (Qutreach

— 1%tround of public meetings
complete — December 2019

— Woodlands Drainage Task Force
Meeting — January 28

— Study Website
www.sanjacstudy.org

DRAFT

SAN JACINTO REGIONAL WATERSHED
MASTER DRAINAGE PLAN

FACT SHEET | ==

The San Jacinto Ragional Watershed Master Drainage Plon is o comprahensive.
ragional sudyled by locol pariners including the Harrs County Flood Confrol Disic,
the San Jacinto River Auhoriy, Monigomery County, and the ity of Houston

This infegrated effor, kick started in April 2019, willidenfify future flood migafion
projecis hat can be implemenied in the near- and lang-ferm fo reduce flood risks
to pacple and praperty Hroughout the San Jacinte River regianal watershed.

The goals of he San Jacinto Regional Watershed Masier Drainage Plan ars fo
+ Identiy the ragion's vuinerabiles fo flood hozards using Al 14 rainfall

hos to anhance public
copabilfis during a flood disaser svert
+ Exvolute flood mifigation sirategies fo mprove community resiience
+ Provids @ camprehensive Flood Miigation Plan that supparts the need: and
abiective: of sach ragional pariner

The goals ofth project il be achieved by developing a set of hydrologic and
hydraulic modals for the major ributaries ofthe Uppar San Jacinko River regional
wotershed [from the headwaters in Walker Counfy fo the Infersicte 10 crossing
atthe San Jacinto Riverin Haris Couty). The modlels villuss consistent, cohesive
methodology and rainfoll ates, regardless ofhe county in which fhose channels
are located.

Ifarmatien to be developad includas non-regulatory inundation maps frat
intendad 12 raplacs current sHacive maps for the studied sireams that show the.
axtent and dopth of iverine floading of the larger rrs within the warerchod
foron amay of smulated sorm events . Addfionall, information will be gothered
baut the number of siructures, acres of land, properiies, and miles of roadway
tha are located within the modeled flaodplains. Sudy resufs willbe used o inform
and update Hazard Mifigation Plans for cach of he parficipafing pariners
and o provida guidance on regulafions for ffure growth within tho study ara

The project area covers nearly 3,000 square miles. The expacied complefion
fima frame is Fall 2020. The projectis budgeted af $2.7 million.

Contact Us
The parficipaing project pariners are interasted in hearing from you. Please
contact your local representaiive with comments and quesions
* Harris i Jing Chen, jng
« San Jacinto River Authority - Mot Barrett, mbarreti@sira.net
« Montgomery County - Diane Cooper, diane cooper@metx.org
- City of Houston - Gary Hil, gary hil@housionbx gov

SAN JACINTO REGIONAL WATERSHED MASTER DRAINAGE PLAN FACT SHEET | Sprng 2
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Data Collection

* Field Reconnaissance
— Extensive Site Work
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— Observe, photograph, document e
* Field Survey

— Focus on bridges and culverts

— More than 20 crossings O T P
* Modeling Data TR S

— Terrain (2018) LIDAR ' e

— M3, BLE, Other Models
— Observed HWM and Gage Data

* Previous Reports
— 9 Relevant Major Previous Efforts
— Reviewed and Documented

Luce

@ " Bayou '
L)

DRAFT




Existing Conditions H&H

 Hydrology
— Atlas 14 Rainfall (varies by watershed)
— Updated Watershed Delineation
— Soils and Percent Impervious
— BDF Values and Slopes (TC+R)
— HEC-HMS Model Development
L|m|ted adjustment to M3 Models




Existing Conditions H&H

 Hydraulics

DRAFT

Updated cross section geometry
New/updated bridges and culverts
Reviewed and adjusted n-values
Developed unsteady RAS models
Updated M3 as needed

Combined into comprehensive model

Normal lake operations
» No Additional Gates
» No Seasonal Lowering




Analysis of Historical Storms

« Historical Storms
— Memorial Day (2016)
— Hurricane Harvey (2017)
— TS Imelda (2019)
— October 1994

» Leveraged GARR Data

=
« USGS Gages (Used 22/25 2
=]
(&)
— Met with USGS :
<
==
H Maximum Rainfall Accumulation (in.)
— eaC ree us I I Ien Basin Total (in.)
15-min| 1-hr | 2-hr | 3-hr | 6-hr | 12-hr | 24-hr | 48-hr

] Caney Creek 0.5 1.7 2.7 35 4.5 7.1 10.2 | 155 28.1

o G ag e S U I I I I I |a ry I n Re pOrt Cypress Creek 04 | 12 | 22 | 30 | 49 | 86 | 146 | 190 34.1

East Fork San Jacinto River (North) 0.5 1.6 2.2 3.0 5.4 8.9 11.7 | 15.7 26.9

East Fork San Jacinto River (South) 0.5 1.6 2.6 3.5 5.8 9.3 125 | 17.5 34.0

Jackson Bayou 11 3.5 4.8 5.7 7.1 114 | 164 | 20.9 46.5

Lake Creek 0.3 1.2 1.9 2.7 3.9 6.8 10.8 | 15.1 23.7

Little Cypress Creek 0.6 2.2 3.7 4.2 6.8 10.7 | 15.7 | 20.9 32.2

Luce Bayou 0.5 1.7 33 4.6 7.6 114 | 144 | 189 33.7

Peach Creek 0.6 1.7 2.6 3.8 4.9 8.3 11.1 | 16.7 28.8

Spring Creek 0.4 1.3 2.2 2.8 4.8 8.7 14.5 | 19.9 30.7

West Fork San Jacinto River (to Lake Conroe) 0.3 1.2 2.2 3.0 4.2 7.0 10.1 | 14.7 24.7

West Fork San Jacinto River (to Lake Houston) 0.5 1.6 2.5 33 4.7 89 12.8 | 17.7 36.0

D R A FT Willow Creek 0.6 1.8 2.8 3.4 55 9.3 14.1 | 1838 34.2




Calibration

o (alibration Process

Stage (Manning’s n’)

Flow (Initial/Constant Losses)
Timing (BDF for TC+R)
Volume (BDF, Manning’s ‘n’)

 Coordination with HDR
« (Calibration Complete

DRAFT
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Peach Creek USGS Gage (08071000) at Splendora, TX
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¥ = USGS Curve
%0 E Poor: >8%
Fair: 5-8%
l Good: <5%
| ——Top of Bank
85
0 00 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000
Discharge (cfs)
Peach Creek USGS Gage (08071000) at Splendora, TX
MEMORIAL DAY 2016
80,000
« HARVEY 2017
70,000 « IMELDA 2019

Discharge (cfs)
o >

40,000

30,000

30 40
Time (days)

5.0




Calibration Results

« (Calibration Challenges
— USGS Peach Creek Gage
— Initial/Constant Loss Rates
— Lake Conroe Inflow/Outflow

o (alibration Results®

. 1% Annual Exceedance Discharge Rate
Location .
USGS Peak FQ Effective SJRWMDP

West Fork 1-45 111,000 97,000 114,000
West Fork Grand Pkwy 120,000 99,000 114,000
Cypress Creek  1-45 20,700 20,000 24,000
East Fork FM 1485 East River 83,100 55,000 60,000
Caney Creek FM 2090 34,300 27,000 39,000
Peach Creek FM 2090 36,100 36,000 47,000
Spring Creek 1-45 - 54,000 78,000
Lake Creek Sendera Ranch Dr - 49,000 66,000
Willow Creek KuykendahlRd, M112 - 7,000 12,000

D RA FT Luce Bayou County Limit - 17,000 25,000



Future Conditions

e Future Conditions Data

— Detailed population projection (Harris, Montgomery, Etc.)
« Harris-Galveston Subsidence District's Regional Groundwater Update Project

— TWDB population projections
» 2021 Regional Water Planning (Grimes, Liberty, San Jacinto, Walker, Waller)
 Hydrologic Parameter Adjustments
— Basin Development Factors (BDF)
— TC+R
— % Impervious
« Assumptions
— No changes in Lake Operations

— Detention Requirement
— No floodplain development

DRAFT



Future Conditions

e Future Conditions Results

— Increases in total volume and peak flows along channels (Variable)

— Minimal changes to existing lake levels
— Quicker rising limb than existing but similar receding limb

Elevation (ft)

=
&

&
&

— Detention vs. No Detention assumptions require discussion

B
West Lake Houston Parkway - West Fork

/
=
| San Jacinta Rivar Channels
» ® & § & » K4 & & " @ Minar Subbasins
Time (hr) g
. Maiar Subbasins
-

Peak 100-year WSE Difference (ft)

DRAFT
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Primary Mitigation Planning

» Reviewed previous reports and master plans
— 1943/1957 — San Jacinto River Master Plan
— 1985 — Upper San Jacinto River Flood Control Study

counTy

FLOOD !

EcowtRoL
ZDISTRICT

#2
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Primary Mitigation Planning

* Run models for frequency storm events
 Develop the Structural Inventory Tool
* |dentify Damage Centers

Spring Creek — Structures at Risk of Flooding

1,200

1,000
800
600
400

LTI L "I.-_Lri -

62 60 58 56 54 52 50 48 46 44 42 4038 36343230282624222018161412108 6 4 2 0

DRAFT River Mile

Structures at Risk of Flooding
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Primary Mitigation Planning

Spring Creek — Instances of Structural Flooding (50-yr Project Life)
 East Fork SJR, West Fork SIR
» Peach, Caney, Spring Creeks

Instances of Structural Flooding
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Primary Mitigation Planning

 Estimate a range of target volumes

Based on Hydrograph
Difference in Volumes (ac-ft)

168,485 123,390
m 163,114 127,434 96,786

52,374 20,639

113,143 24, /el 17,821

25yr 74,866 4?,3?5

10yr 36,503
14,164

Hydrograph Comparisons 3000
90,000
' e B I kA ®
a1 00yr o---"
80,000 y 2500 h
o---# """ N
70,000 Ler T
2000 ”'
; ° .
60,000 =
= °
“« ,I ®
¥ 50,000 2 1500 & -
2 g i
3 ¢
2 40,000 e
1000 e

30,000 0'

20,000 500 ®

10,000

0
0 50,000 100,000 150,000 200,000 250,000 300,000 350,000
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Primary Mitigation Planning

 Evaluate potential volume needs vs. flood reduction benefits
— High Potential: East Fork SJR, Spring, Peach, Caney Creeks
— Moderate Potential: Lake Creek

 Consider potential improvements (In Progress)
— Primary: Previously recommended projects
— Secondary: New structural and policy ideas

 Primary Alternatives Analysis (Storage)
— East Fork SJR
— Caney Creek
— Peach Creek
— Lake Creek
— Spring Creek

DRAFT



Sedimentation and Vegetation

 Strategies to reduce flow of sediments into Lake Houston

 Developed annual sediment rating curves for 7 watersheds
— Predictive tool that relates sediment transport with stream flow
— Cypress Creek is the highest contributor

* First step toward Regional Sediment Management Plan (RSM)
* Inventory of sediment sources

« Common sediment management strategies

« Recommended strategies for West Fork and Spring Creek




DRAFT

Secondary Mitigation Planning

Received input from HCFCD, MCO, USGS, Others

Considered variety of gage types (Rain, Flow, Stage)

Flood warning and data for future callbratlon efforts
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Other Mitigation Actions

Evaluate communications plan/protocol during emergencies
Identify critical infrastructure and compare to inundation
Determine expected flood frequency evacuation routes

Meeting with all Emergency Management Coordinators
— Completed (Montgomery, Waller, Walker, Grimes, Conroe)
— Scheduled (Liberty, San Jacinto, Harris, Houston)
— Workshop (March 12) to discuss preliminary findings

DRAFT



Project Schedule

 Major Project Milestones
— Existing H&H and Calibration Memorandum - 10/14/2019
— Primary Alternatives Analysis Memorandum — 6/9/2020

— Vegetation and Sedimentation Control Memorandum - 2/7/2020
— Draft Report - 7/6/2020; Final Report — 8/31/2020

SAN JACINTO RIVER WMDP - PROJECT SCHEDULE
Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20

Task 1: Project Management,

Coordination, and Document Control 8/31/2020

Task 2: Review and Assess Existing Data

(=8 6/17/2019

Task 3: Existing Conditions Hydrologic and
Hydraulic Model Development

Task 4: Analyze Historical Storm Events

and Calibrate Models 01/4/20

Task 5: Future Conditions Hydrologic and

Hydraulic Models LN 62/7/202

Task 6: Primary Flood Mitigation Planning 6/8/2020

Task 7: Secondary Flood Mitigation
Planning

Task 8: Other Flood Hazard Mitigation

Actions 4/13/2020

Task 9: Community Outreach and

Educat
D R‘ \ F [ask 10: Final Deliverables

8/24/2020

84 8/31/202




HCFCD Executive Briefing
February 14, 2020
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particular, the 1943, 1957, and 1985 plans were used and the
recommendations catalogues and approximately mapped. Many of the
proposed projects are not feasible due to current development levels;
however, several are being considered as part of the primary mitigation
alternatives. Mr. Barr discussed the use of the structural inventory tool to
determine the location and frequency of expected structural flooding.
Using the damages, graphs were developed that show the number and
frequency of flooded structures for each river mile along each of the
major streams (Peach, Caney, Spring, etc.) Using this information, the
study team was able to identify “damage centers” that will be monitored
during the mitigation alternatives analysis. Mr. Poppe suggested
providing some exhibits that show graduated visuals for expected
damages by flood frequency (i.e. a Heat Map).

Mr. Olmos further explained the process for determination of target
storage volumes for each damage center. Instead of trying to determine a
specific level of service (LOS) reduction (i.e. reduce current 100-year
flows to current 10-year flows), a range of flow reductions were
considered to consider the potential reduction of flooding instances
associated with each target volume. A series of LOS reductions were
modeled, and the data plotted to estimate the volume that would provide
the maximum benefit for the least volume (i.e. the point of diminishing
returns). Mr. Barr indicated that, by using this method, a series of target
volumes were determined and will be used as a starting point for
detention modeling along the various streams. Based on the analysis, the
streams with the highest potential benefit vs. volume are East Fork SIR,
Spring Creek, Peach Creek, and Caney Creek. Storage on Lake Creek
may also provide some benefit to the West Fork SJR.

In addition to structural flood reduction solutions, the study teams may
consider the flood reduction benefits of potential policy changes, such as
detention of floodplain preservation. Buy-outs are also an option that
could be considered. Specific discussion related to policy evaluation is
included in Item 4 (Policy Discussion).

Ms. Chen asked if this information would be beneficial to the State
Flood Plan. TWBD is currently in the process of selecting the regional
planning groups. Mr. Barr indicated that the information could be
beneficial to the plan when the San Jac study is complete.

Mr. Barr briefly discussed the Sedimentation and Vegetation analysis
prepared by FNI as part of the Primary Mitigation Planning effort. The
plan lays out several strategies to help reduce sediment loads into the
West Fork San Jacinto River, and into Lake Houston. A complete report
has been provided to HCFCD in draft format. Mr. Hannan asked about
the potential flood reduction benefits as related to sediment removal. Mr.
Olmos indicated that the investigation focused more on the sediment
sources and potential management measures rather than specific flood
implications. Previous discussions with HCFCD have vyielded a
consensus that, while sedimentation may have localized impacts on
flooding, the majority of flood volumes are located in the channel and

Halff/FNI -
Provide
exhibits that
include
expected
damage heat
maps

Halff/[FNI —
Consider
relationship
between
sedimentation
and flooding
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overbanks, above the lower part of the channel where sediment
accumulates. Mr. Hannan suggested that the connection at least be
mentioned in the report.

Mr. Barr briefly discussed the Secondary Mitigation Planning, which
focuses on the existing FWS gage network and the potential for
additional gages to augment the gage coverage. The team met with
HCFCD, SJRA, MCO, and USGS to discuss gage needs and have
provided a draft memo with recommendations for gage location and
type. Ms. Chen indicated that HCFCD is already in the process of adding
several more gages. The specific locations will be added to the memo.
Mr. Poppe mentioned that, given the long-term nature of the proposed
flood mitigation projects, the ability to provide better flood warning
information was very important. Mr. Hannan and Mr. Poppe also
discussed the upcoming flood forecasting capabilities that will become
available through HCFCD. Mr. Barr indicated that the potential flood
forecasting capability had been discussed with Jeff Lindner (HCFCD)
and that the modeling prepared as part of this effort could be leveraged
to expand the coverage up into the San Jacinto basin. It was also
discussed how surrounding counties use the FWS, and the addition of a
flood forecasting capability will be of great benefit to them. Mr. Barr
indicated that an implementation strategy will be prepared that includes
estimated costs of the gage installation.

Mr. Barr discussed the Other Mitigation Actions task, which focuses
on emergency management and the communication internally and
externally during a disaster. Ms. Chen indicated that the study team had
held several meetings with the surrounding counties, as well as with
Harris County and City of Houston. She also stated that a larger
workshop would be held on March 11t. Mr. Barr mentioned that the
team was looking at critical infrastructure and major roadway flooding
that could impact evacuation routes during a major flood event. Mr.
Poppe noted that one of the things that could be mentioned in the
meetings with the EMC’s is the potential for better resources for the
public to call during a disaster. He noted that during Harvey, HCFCD
phone lines were maxed out and people started calling 911. Ms. Green
suggested a potential centralized call center to distribute information
about current flood conditions, forecasts, recommended actions, etc. In
addition, the public may be unclear or uneducated about the best places
to receive information from those agencies tasked with emergency
management. That element should be considered.

Finally, Mr. Barr provided a brief overview of the schedule. The
Mitigation Planning should conclude in early June with the Draft Report
to be submitted on July 6.

Halff/FNI —
Add new
HCFCD gages
into the memo

Technical Discussion

With respect to the Future Conditions analysis, Mr. Hannan indicated
that the issue with the BDF detention factor default for less developed
areas needed to be discussed with the MAAPNnext management team. It

Halff/FENI —
Discuss BDF
issue with
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IS not unexpected that a new method would have some issues to be
worked through. Mr. Barr indicated that the volume difference between
the existing and future conditions was relatively small (1-2%) so the
storage alternatives aren’t significantly impacted. However, the
discrepancy should be evaluated before the detention policy alternative
can be properly considered.

Another item of discussion was how to best show the benefits of
potential projects for comparison and recommendation. Mr. Poppe
suggested that the team look at other metrics beyond the traditional
BCA, because those metrics may skew projects to certain areas or may
show that projects are not economically feasible. The group conversation
included other potential metrics such as the number of structures no
longer flooded (removed from structure value), acreage reclaimed,
roadway miles no longer inundated, critical facilities protected, reduction
of per capita flood-related deaths, and others. While there was no
knowledge in the group about specific FEMA accounting of fatalities as
it related to monetary benefits, they should be considered in our project
evaluations and prioritization. These benefits will need to be weighed
against the potential costs of these projects. Mr. Barr and Mr. Olmos
indicated that the projects could run into the $ Billions, which will likely
result in the need to phase projects. Given the expense, identifying a
potential funding source will be an important task.

MAAPnRext
team

Halff/[FNI —
Consider other
metrics to
measure project
success

Policy Discussion

With respect to Detention Policy, there was some back and forth
discussion about the potential for evaluating detention scenarios to gain a
general understanding of how detention, or a lack thereof, could impact
flooding as the basin develops. The current future conditions (year 2070)
analysis leverages data from HGSD and TWDB to predict development
patterns. However, changes to these projections could have a significant
impact how detention changes flow characteristics in the basin.

Additional development scenarios should be considered if detention
policy is to be effectively evaluated. In addition, different detention rates
may need to be considered. The scale of the current study may also be an
issue. The modeling completed as part of this study looks at wholesale
implementation of detention and it’s impacts on the major streams. It
does not consider the impacts of detention vs. no detention at the
tributary or individual development level. The general consensus of the
group was that development will generally have a noticeable impact on
the surrounding properties if increases in the flow are not mitigated. Due
to timing and other factors, these impacts may not show up at a regional
scale. Mr. Poppe suggested looking at some test cases at the tributary
level to gain perspective.

Mr. Poppe also inquired as to the specifics of Montgomery County’s
current detention policy. Mr. Barr indicated that the study team can
provide specific information. Ultimately, the goal of this study would be
to provide some analysis and inform them about the potential negative
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impacts of allowing undetained development. Montgomery and the
surrounding counties will need to determine their own detention policy.

Mr. Poppe stated that policy matters, and that Harris County has been
gaining knowledge of its own for decades with respect to development
and drainage criteria. Our discussion of policy should seek to share that
knowledge in the hopes that other counties avoid unintended
consequences from under mitigated new or redevelopment before they
are developed and costs to address the problems increase significantly.

5. Additional Questions and Discussion

e The final discussion points were related to the scale of solutions and the
potential for phasing. There was concern that the scale of the proposed
solutions would be too large to move forward in a timely fashion. Mr.
Barr indicated that given the size of the problem, the solutions will be
very expensive. However, the availability of land will likely result in the
splitting of detention storage into multiple parts. The overall solution
will be a combination of multiple projects in different watersheds, not
just one single project.

The analysis will determine which project should move forward first and
can provide the most incremental benefit. At each project phase,
incremental benefit will need to be shown. In addition to the localized
improvements of each project or project phase, the team will evaluate the
improvements downstream. For example, a regional detention basin on
Spring Creek would certainly be intended to help flooding along Spring
Creek, but the downstream benefits along the West Fork and in lake
Houston would also be evaluated to ensure that benefits are not just
isolated to one area. The damage center analysis and strategic location of
these improvements are intended to solve the larger regional issues.

6. Ms. Chen concluded the meeting.

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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Harris County Flood Control District

July 21, 2020

San Jacinto River Watershed Master Drainage Plan

Teams Conference Call

Meeting called by: Jing Chen, P.E., CFM Type of Meeting: Executive Briefing
Facilitator: Terry M. Barr, P.E., CFM  Meeting Start Time:  1:00 PM
Meeting Stop Time:  2:00 PM
Agenda
1. Introductions
2 Goals and Objectives
3. H&H and Calibration Recap
4 Primary Mitigation Planning
e San Jacinto Regional WMDP
e Lake Houston Influence
5. Secondary Mitigation Planning
6. Other Flood Hazard Mitigation Actions
7. Implementation Planning
e Short-term Strategies
e Long-term Strategies
e Metrics
e Scoring
e Ranking
e Implementation
e Funding
e Challenges
8. Next Steps
9. Coordination and Communication
10. Project Schedule and Status
11. Questions
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Agenda

 Goals and Objectives

« H&H and Calibration Recap
 Primary Mitigation Planning
 Secondary Mitigation Planning |
 QOther Mitigation Actions
* Implementation Planning
 Project Schedule and Status




Goals and Objectives

 The goal of the San Jacinto Regional Watershed Master

Drainage Plan is to
— Prepare a comprehensive Flood Mitigation Plan
— ldentify vulnerability to flood hazards causing loss of life and property
— Evaluate flood mitigation strategies to improve long-term resilience

— Consider approaches to enhance public information and flood level
assessment

 The plans specific objectives are:
— Primary Flood Mitigation Planning (Detention, Conveyance, Buy-Outs)
— Secondary Mitigation Planning (Flood Assessment/Warning)
— Other Mitigation Actions (Communications Protocols, Flood Response)
— Community Outreach & Education (Drainage, Maintenance, Projects)




H&H and Calibration

 Developed Comprehensive Model
» Updated H&H Modeling

— Atlas 14 Rainfall (varies by watershed)
— Updated LIDAR Terrain
— Developed combined unsteady RAS model

* Historical Storms
— Memorial Day (2016)
— Hurricane Harvey (2017)
— TS Imelda (2019)
— QOctober 1994

« BFE increases of approximately 2’

* Leverage as best available information & e
and updated to meet FEMA standards. | -2 .




Sedimentation and Vegetation

« Sediment Report Findings

— USACE has removed ~3% of sediment deposited since Lake Houston
Dam's construction (1954)

— Cypress Creek, Spring Creek, West Fork are highest contributors
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Sedimentation and Vegetation

« |dentified 49 potential sediment management strategies,
including:
— Sediment traps
— Stream restoration projects
— Protection of sand mines
— Public-private partnerships
— Sediment bypass tunnel

* Next Steps

— Complete a regional sediment mitigation (RSM) plan with more detailed
sediment transport and volumetric analyses

— Identify new stream gage locations to pinpoint sediment sources
— Conduct a feasibility study to implement pilot projects

— Additional analyses: dam hydraulics, sediment tunnel, stream
stabilization




Flood Mitigation Strategies

* Primary Flood Mitigation Planning (Flood Reduction)
— Primary Alternatives — Based on previously identified solutions
— Secondary Alternatives — Developed additional flood reduction projects
— Developed cost estimates
— Evaluated potential benefits
— ldentifed implementation path and challenges

« Secondary Flood Mitigation Planning (Flood Warning)
— Coordinated with HCFCD, MCO, SJRA, TXDOT, USGS, NWS
— Recommended locations for additional FWS gages
 Other Mitigation Actions (Flood Response)
— Coordinated with agencies responsible for Emergency Management

— Provided recommendations for updated communications protocols
— ldentified potential flooding of roadways and critical infrastructure




San Jacinto Regional WMDP
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Lake Houston Influence
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Lake Houston Influence

G103-00-00 West Fork San Jacinto Water Surface Elevation Profile
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San Jacinto Regional WMDP

e Plan Cost: $2.9B - $3.3B
e Qverall Plan Benefits: $756 M
e BCR:0.23-0.26

Existing Structural [Combined Alternatives Structural
Stream Damages Structural Damages Benefit CostRange
(M) (sM) (s) o
Spring Creek 3394 117.3 222 313.6-388.5
Willow Creek 119 1014 175 -
CypressCreek .................................. 3741 3704 ............................................... 3 7 .................................................... s
Little Cypress Creek 196.7 196.2 0.5 -
East Fork SJR 128.3 78.3 50.1 134.3 - 166.6
West Fork SR 396.2 198.2 198 966
Lake Creek 16.7 45 12.1 303 -422
Peach Creek 163.9 329 131.1 718.0-812.0
Caney Creek 190.8 70.5 120.2 478.0-533.0
Luce Bayou 20 19.2 08 -
Total 2,030.3 1,274.1 756.2 2,912.9 - 3,288.1




Secondary Mitigation Planning

Received input from HCFCD, MCO, USGS, SJRA

26 Gages recommended (HCFCD Currently installing 5)
Approximate installation cost range $240k - $330k (plus maint.)
Potential for inundation mapping along modeled streams
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Other Mitigation Actions

« Other Mitigation Action Goals
— Evaluate communications plan/protocol during emergencies
— Identify critical infrastructure and compare to inundation
— Determine expected flood frequency evacuation routes

 Conducted Emergency Management Workshop (March 11th)
— Communication during a disaster was effective, no significant changes
— Some adjustments or efficiencies could be made
— Variety of flood monitoring approaches from remote to in-person
— Information gaps in documentation, floodplain mapping, gage coverage




Other Mitigation Actions

« Recommendation Summary

— Documentation and Staffing
 Develop and follow written Emergency Response Plan; Keep up to date
« Perform regular review and conduct practice exercises

— Communication
« Link various social media accounts to improve coverage and consistency
* |mprove internal alerts for infrastructure flooding or failure

— Flood Monitoring and Protection
« |dentify areas that require monitoring and install gages at those locations
 Work with other agencies to integrate gages into a larger, regional system
* Leverage flood monitoring to provide timely alerts to the public

— Public Education

 Develop a public education strategy that includes social media, radio, TV, and face-
to-face discussion

 Leverage pre-developed resources from agencies like TWDB




Other Mitigation Actions

e Critical Infrastructure
— Includes city/county facilities, police, fire/EMS, W/WWTP, hospitals, etc.
— Approximately 1460 “critical” facilities in the San Jacinto basin
— Approximately 239 potentially impacted by the 500-year event

« Roadway Flood Frequency
— Evaluated potential flooding for all roadway classifications

— Four evacuation route crossings inundated by less than 1% ACE
 Cypress Creek at IH-45 ouumcane
Evacuation
 West Fork San Jacinto at IH-69 Routes
* Peach Creek at IH-69
« East Fork San Jacinto at IH-69




Implementation Planning

 Implementation includes short-term and long-term strategies

— Short-term strategies can be fully/partially implemented within 5 years
— Long-term strategies will take longer than 5 years, perhaps decades

Master
Drainage Plan

Short Term
Vision Group
Policy
Flood Warning
Flood Response
Buyouts
Mapping

Long Term
Detention

Channelization
Floodplain
Preservation




Short-term Strategies

Develop a San Jacinto River Vision Group to foster collaboration of
stakeholders in the basin with the goals of:

— Establishing common drainage and detention criteria
— Updating H&H and floodplain analysis standards
— Implementing recommended MDP projects

Implement additional gages to augment the flood warning system
Implement Other Mitigation Action recommendations

Buyout frequently flooded structures (2-, 5-YR)

Remap the main streams and tributaries to improve flood risk data
Develop watershed plans for tributaries in the major watersheds.




Long-Term Strategies

 Channelization and Detention projects may require significant
time and funding

 Implementation Plan includes:
— Metrics
— Scoring
— Ranking
— Project Stages
— Project Team

— Funding Options
— Potential Lead Agencies
— Challenges




Implementation - Metrics

 Historical Damages — Number of historically flooded structures

* Predicted Damages — Number of instances of flooding based
on a 50-year project life

 Flooding Instance Reduction — Number of instances of
flooding removed by the project

e Structures Removed — Number of structures removed from the
1% ACE floodplain

« BCR - Benefit Cost Ratio of the project

» Roadway - Total depth of reduction of WSELSs along modeled
roadways for all frequency storm events

« SVI - Average SVI of structures benefitted by project
« LMI - Average LMI of structures benefitted by project
» Cost - Total cost of project




Implementation — Scoring

« Metrics are weighted based on m
Ar Weight
priority

: : Historical Damages 10%

* Projects are assigned a score
of 0 — 4 based on quartile Predicted Damages 10%
compare to other projects Instance Reduction 20%
«  Example: Walnut Creek LU N B
Detention removes 1,296 BCR 10%
structures from the 1% ACE. Roadway 5%
This project removes the most SV 10%
of all projects so receives a 4.0 LM 10%

ds a SCore. Cost 5%




Implementation — Scoring

— ©
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0% 10% 10% 20% 20% 10% 5% 10% 10% 5% 100%
Walnut Creek 97.2-132.1 2.0 3.0 3.0 4.0 4.0 1.0 1.0 0.0 3.0 2.60
il Birch Creek 81.6-121.6 2.0 3.0 2.0 3.0 3.0 1.0 0.0 1.0 3.0 2.10
DC2-200 Channel 53.6-203.6 2.0 3.0 0.0 0.0 3.0 0.0 1.0 0.0 3.0 1.05
1-45 Channel 81.2-231.2 2.0 3.0 3.0 4.0 4.0 2.0 0.0 1.0 2.0 2.60
Caney Creek Detention 98.0-163.0 0.0 0.0 1.0 2.0 3.0 1.0 1.0 1.0 2.0 1.25
Lake Little Caney Creek 98.0-128.0 0.0 0.0 0.0 1.0 2.0 2.0 2.0 1.0 3.0 0.95
Garret's Creek Detention 107.0-131.0 0.0 0.0 2.0 2.0 2.0 3.0 1.0 2.0 2.0 1.55
Walker Creek Detention 201.0-218.0 1.0 1.0 1.0 0.0 1.0 3.0 3.0 3.0 1.0 1.30
Peach |sH 105 Detention 356.0-433.0 1.0 1.0 3.0 1.0 0.0 3.0 3.0 3.0 0.0 1.75
1-69 Channel 161.0-311.0 1.0 1.0 4.0 2.0 3.0 4.0 3.0 3.0 1.0 2.55
Detention at FM 1097 105.0-131.0 2.0 2.0 2.0 1.0 1.0 4.0 4.0 4.0 3.0 2.25
Caney |Detention at SH 105 179.0-208.0 2.0 2.0 4.0 3.0 2.0 3.0 4.0 4.0 1.0 3.00
US 69 Channelization 194.0-209.0 2.0 2.0 2.0 3.0 1.0 2.0 2.0 2.0 1.0 2.05
East Fork |Winter's Bayou Dam 134.0-166.6 3.0 1.0 3.0 2.0 2.0 2.0 3.0 3.0 2.0 2.40
West Fork River Plantation Channel 148.0-538.0 4.0 4.0 1.0 1.0 1.0 0.0 2.0 2.0 1.0 1.75
Kingwood Benching 818.0-848.0 4.0 4.0 1.0 3.0 0.0 1.0 2.0 2.0 0.0 2.05




Implementation - Ranking

* Project Ranking - Adjusted
Rank|  Project  [Score|  Cost

1 Caney - Detention at SH 105 3.00 179.0-208.0
2 Spring - Walnut Creek 2.60 97.2-132.1
3 Spring - I-45 Channel* 2.60 81.2

4  East Fork - Winter's Bayou Dam 240 134.0-166.6
5  Caney - Detention at FM 1097 2.25 105.0-131.0
6 Peach - SH 105 Detention 1.75 356.0-433.0
7  Peach - |-69 Channel* 2.55 161.0

8  Spring - Birch Creek 2.10 81.6-121.6
9  Caney - US 69 Channelization* 2.05 194.0

10  West Fork - Kingwood Benching 2.05 818.0 - 848.0
11 West Fork - River Plantation Channel* 1.75 148.0

12 Lake - Garret's Creek Detention 1.95 107.0-131.0
13  Peach - Walker Creek Detention 1.30 201.0-218.0
14  Lake - Caney Creek Detention 1.25 98.0-163.0
15  Spring - DC2-200 Channel* 1.05 93.6

16  Lake - Little Caney Creek 0.95 98.0-128.0

*Adjustment to facilitate no adverse impact by ensuring detention prior to channel projects



Long-term Project Implementation

* Project Definition
— Develop a Project Team
— Identify Funding Sources
— Project Development (Feasibility, PER)

* Project Construction
— Acquire Necessary ROW
— Complete Design and Permitting

— Project Construction
[ San Jacinto Regional Watershed Master Drainage Plan

\ . : Project Land Design & .
p Project Team Funding Development | Acquisition Permitting Construction

Phase | - Project Definition Phase Il - Project Construction

! Definition Phase includes identifying the agency i Construction Phase includes acquiring the land
i and consultant team to develop the projects, ii and easements needed for the project,
i identifying and securing funding for the program, ii developing construction drawings, identifying and i
i and additional feasibility and preliminary if securing any environmental permitting, and i
i engineering for project specifications. i project construction. i




Implementation - Project Team

 Regional Facilitator
— Coordinate projects among lead agencies
— Resource for projects and policy
— Technical Resource —
— Agency such as TWDB, Drainage Facilitator
District, Task Force

« Lead Agency

Project

z
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— Coordinate with Regional Facilitator Lead Agency ?u‘%'%m
— Champion projects from Concept to S"‘"“

Construction
A ldentlfy and Secure Fundmg Project Partners Project Team

I I i Counti Engi

— Conduct Engineering Analysis and Mameiantes qreneers

DeS|gn Districts ROW Specialists

i . State/Federal Environmental

— Identify and Acquire ROW Agencies Planners

Private Orgs. Grant Managers

— Construction and Maintenance Contractors




Implementation - Funding

e Recommended Funding Options

— FEMA PDM and HMGP - Explore grants for buyouts and flood warning
systems; Potential funding for western side projects with BCR > 1.0.

— CDBG-DR and CDBG-MIT - LMI threshold requirements better suited
to projects in the eastern part of the basin

— NRCS WFPO - Investigate if projects qualify; Requires an NRCS
approved plan

— TWDB FP and FIF — Several abridged applications were submitted in
June 2020 for projects by various agencies; Partially fund WPS.

— Local Bonds, Taxes or Impact Fees — Local matches may be required
by several of the grant sources. Communities and agencies should
consider bond elections or budgeting for drainage studies and projects

— Private Investment — Major industry or development interests may be
looking for opportunities to reduce flooding in these watersheds




Low to Moderate Income (LMI) Areas
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I 0.00 - 50.99
B 51.00 - 69.99
[ 70.00 - 100.00
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Implementation -

Project

Lead Agencies

County Location

Potential Lead Agency

1 Caney - Detention at SH 105 Montgomery Montgomery County
2 Spring - Walnut Creek Waller USACE
3 Spring - 1-45 Channel Harris/Montgomery USACE
4 Peach - I-69 Channel Montgomery Montgomery County
_ _ San Jacinto County
5 East Fork - Winter's Bayou Dam San Jacinto _
Liberty County
6 Caney - Detention at FM 1097 Montgomery Montgomery County
7 Spring - Birch Creek Waller Montgomery County
HCFCD
8 Caney - US 69 Channelization Harris/Montgomery Montgomery County
9 West Fork - Kingwood Benching Harris County HCFCD
10 Peach - SH 105 Detention Montgomery Montgomery County
11 West Fork - River Plantation Channel Montgomery Montgomery County
12 Lake - Garret's Creek Detention Grimes County Montgomery County
13 Peach - Walker Creek Detention Montgomery/San Jacinto Montgomery County
14 Lake - Caney Creek Detention Grimes Montgomery County
15 Spring - DC2-200 Channel Harris/Montgomery HCFCD
16 Lake - Little Caney Creek Montgomery Montgomery County




Implementation - Challenges

e Short Term

» Keeping the momentum of the study

« Consistent floodplain and drainage policy in jurisdictions with different
political climates and economic needs

 Securing funding for a major remapping effort
 Resistance to buyout of frequently flooded structures
 Funding for short-term efforts (gages, studies, etc.)

e Long Term
 Securing funding for major projects
* Acquiring ROW
 Environmental permitting and mitigation
« Utility relocation for major O&G or electrical lines
* Relocation of transportation infrastructure
 Rapid change in construction costs
« Changes in development patterns




Next Steps

 Establish a San Jacinto River Vision Group

 Submit San Jacinto study to TWDB RFPG for inclusion in the
State Flood Plan

* |dentify Regional Facilitator

* Install recommended gages as funding permits

* Implement Emergency Management recommendations

* Initiate Floodplain Mapping Effort based on SURWMDP models
* Prioritize tributary watersheds for planning studies

 Progress top 2 projects through development phase
— Caney - Detention at SH 105
— Spring - Walnut Creek




Coordination and Communication

e (Coordination
— ROW Discussion — 06/05/20
— SJRA Board Meeting — 07/23/20

— HC Precinct 3 Briefing — 06/30/20
— HC Precinct 4 Briefing — 07/16/20 FREUENTIY ASKED QUESTIONS

SPRING 2019
SAN JACINTO REGIONAL WATERSHED

« Communications L

— Community Meeting — 08/13/20 S —

regional shudy led by local pariners including the Harris County Flood Control District,
the San Jacinto River Autharity, Monigamery County, and the City of Housion Watershed

This infegrated sffori, kick stared in April 2019, will identify future flosd mifigation

. = projects that can be implemented in the near- and long-term to reduce fload risks

— u u u S rl e I n S to pecple and property throughout the San Jacinto River regicnal watershed.
The goals of the San Jacinto Regicnal Watershed Master Drainage Plan are fo:

+ Idzntfy the region’s vulnerabiliies o flocd hazards using Atlas 14 rainfall

+ Devalop approaches fo enhance public information and flood level assessment

: .
capabilities during a lood disaster avent
e  Council Member Dave Martin i foddcivent e |

+ Provids o comprehensive Flood Miigation Plan that supporis the needs ond [N
abjecives of aach regional pariner ina

The gools of the project will ba achieved by developing  set of hydrologic and

L hydraulic modals for the mojor tibutarias of the Upper San Jocinko River regional
Y ) P gl

watershed {from the headwaters in Walker County to the Infersiate 10 crossing

otthe San Jacinio River in Harris County). The models will use consistent, cohesive
methodology and rainfall rates, regardless of the county in which those channels

« State Representative Huberty

intended fo replace current effecive maps) for the studied sireams that show the
extent and depth of riverine flooding of the larger rivers within the watershed
J g for an array of simulated storm events . Additionally, information will be gathered
* Montaomerv Countv Drainaae Council ot o o hov. s . repeto antries o ooty
that are lecated within the modeled floodplains. Study results will be used o inform
and update Hazard Mitigation Plans for each of the participating partners
and o provide guidance on regulations for Future growth wihin the study area

 Kingwood Association Management i oo o e 5000 v sl o i e
Contact Us

The participating project partners are interested in hearing fram you. Please
e |Lake Houston Area Chamber oo Pyl s

+ Harris County Flood Control District - Jing Chen, jing. chen@hcfed hetx net

* San Jacinto River Authority - Matt Barrett; mbarreti@sjra.net

+ Montgomery County — Diane Cooper, diane cooper@mehx.org

» Community Activists (Bob Rehak, Barbara Hillburn) s s e

Page 102




m Current Progress

Schedule Update s1s/20% Completion Date

« Existing H&H/Calibration — 100% (Finalized)
 Primary Mitigation Planning (Under Review) — 95%
 Secondary Mitigation Planning (Finalized) — 100%
 Other Mitigation Actions (Under Review) — 95%

SAN JACINTO REGIONAL WMDP - PROJECT SCHEDULE

Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20

N 6/17/2019

Task 1: Project Management,

Coordination, and Document Control 469 g7 8/31/2020

Task 2: Review and Assess Existing Data

Task 3: Existing Conditions Hydrologic and

2
Hydraulic Model Development Gl 8/12/2019

Task 4: Analyze Historical Storm Events
and Calibrate Models

©

01/4/20

Task 5: Future Conditions Hydrologic and
Hydraulic Models

Task 6: Primary Flood Mitigation Planning YN /1372020

Task 7: Secondary Flood Mitigation

Planning pf2020

Task 8: Other Flood Hazard Mitigation

Actions 6/30/2020

Task 9: Co mmunit\( Outreach and LN 35 8/24/2020
Education

Task 10: Final Deliverables Vv 42 8/31/202
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SAN JACINTO =
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REGIONAL WATERSHED ggogfﬁ%
MASTER DRAINAGE PLAN

STUDY PARTNERS BRIEFING AGENDA
City of Houston

July 9, 2020
San Jacinto Regional Watershed Master Drainage Plan
Teams Conference Call

Meeting called by: Jing Chen, P.E., CFM Type of Meeting: Executive Briefing
Facilitator: Terry M. Barr, P.E., CFM  Meeting Start Time:  4:00 pm
Meeting Stop Time:  5:00 pm

Agenda

1. Introductions
2. Goals and Objectives
e Conduct a comprehensive Flood Mitigation Plan
e |dentify vulnerability to flood hazards causing loss of life and property
e Develop approaches to enhance public information and flood level assessment
e Evaluate flood mitigation strategies to improve long-term resilience

3. Existing Conditions

e Existing Conditions H&H Modeling Update
e Analysis of Historical Storms

e Sedimentation and Vegetation

4. Primary Mitigation Planning

Flood Mitigation Strategies
Primary Mitigation Tasks
Damage Center Identification
Flood Mitigation Projects
Additional Mitigation Measures
Implementation Planning

5. Secondary Mitigation Planning
e Gage Recommendations

6. Other Mitigation Actions Planning

e Coordination with Emergency Managers

e Updated communication plans/protocols

e (Critical infrastructure and roadway flood frequency

7. Community Outreach
e Partners and Stakeholder Communication
e Community Outreach

8. Study Schedule

9. Questions

Page 1 of 1
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Agenda

 (Goals and Objectives

 Existing Conditions

 Primary Mitigation Planning
 Secondary Mitigation Planning
 Other Mitigation Actions Planning
e Community Outreach

 Project Schedule and Status

« CWA Lake Houston Gate Study
 Questions




San Jacinto Ri\{_er Basin

e 75% HMGP Funded

e 25% Local Funded

Stream Length

Stream Name (Miles)
West Fork San Jacinto River 61.4
East Fork San Jacinto River 73.2
San Jacinto River 16.3
Lake Creek 58.9
Cypress Creek 60.5
Little Cypress Creek 20.8
Spring Creek 69.6
Willow Creek 19.8
Caney Creek 49.3
Peach Creek 53.5
Luce Bayou 10.8
Tarkington Bayou 36.9
Jackson Bayou 4.6
Total 535.6

-
- :v"/
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Goals and Objectives

 The goal of the San Jacinto Regional Watershed Master
Drainage Plan is to
— Conduct a comprehensive Flood Mitigation Plan
— ldentify vulnerability to flood hazards causing loss of life and property

— Develop approaches to enhance public information and flood level
assessment

— Evaluate flood mitigation strategies to improve long-term resilience

 The plans specific objectives are:
— Primary Flood Mitigation Planning (Detention, Conveyance, Buy-Outs)
— Secondary Mitigation Planning (Flood Assessment/Warning)
— Other Mitigation Actions (Communications Protocols, Flood Response)
— Community Outreach & Education (Drainage, Maintenance, Projects)




Existing Conditions H&H Analysis

= g PR "j -l’t.
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 Developed Comprehensive Model
 Limited Updates to M3 Models o
— Atlas 14 Rainfall (varies by watershed) ‘
— Updated Watershed Delineation

— Updated Infiltration/Transform Parameters
— HEC-HMS Model Development

 Hydraulics
— Updated cross section geometry
— New/updated bridges and culverts
— Reviewed and adjusted n-values
— Developed unsteady RAS models




Analysis of Historical Storms

* Historical Storms
— Memorial Day (2016)
— Hurricane Harvey (2017)
— TS Imelda (2019)
— October 1994

 Leveraged Gage Adjusted
Radar Rainfall (GARR) Data

« USGS Gages (Used 22/25)
— Met with USGS
— (Gage Summary in Report

« (Calibration Report Submitted

e S e

o
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Sedimentation and Vegetation

 Strategies to reduce flow of sediments into Lake Houston

 Developed annual sediment rating curves for 7 watersheds
— Predictive tool that relates sediment transport with stream flow
— Cypress Creek is the highest contributor

* First step toward Regional Sediment Management Plan (RSM)
* Inventory of sediment sources

« Common sediment management strategies

« Recommended strategies for West Fork and Spring Creek
 Did NOT evaluate relationship between sediment and flooding
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Flood Mitigation Strategies

* Primary Flood Mitigation Planning (Flood Reduction)
— Primary Alternatives — Based on previously identified solutions
— Secondary Alternatives — Developed additional flood reduction projects
— Develop cost estimates
— Evaluate potential benefits
— ldentify implementation path and challenges

« Secondary Flood Mitigation Planning (Flood Warning)
— Coordinate with HCFCD, MCO, SJRA, TXDOT, USGS, NWS
— Recommend locations for additional FWS gages
« QOther Mitigation Actions (Flood Response)
— Coordinate with agencies responsible for Emergency Management

— Provide recommendations for updated communications protocols
— ldentify potential flooding of roadways and critical infrastructure




Primary Mitigation Tasks

 Evaluate flood damages using the Structural Inventory Tool

* |dentify “Damage Centers”

 Determine volume reduction for a range of LOS improvements
» Compare reduction volumes to potential benefits

« Estimate preliminary target volumes for each damage center

« Consider previously identified projects

* Develop new potential projects

 Select watersheds with highest potential for improvements




Damage Center Identification

* Run models for frequency storm events
 Develop the Structural Inventory Tool
* |dentify Damage Centers

Spring Creek — Structures at Risk of Flooding
1,200
5 Significant number of
5 1,000 . : :
8 structures at risk during higher  500yr
5 899 frequency storms (2-yr - 25-yr) 100yr
g:j 600 I 50yr
§ 400 M 25yr
= M 10yr
§ 200 . - HI M Syr
& 0 = == .-_J—:hz_:- = e W 2yr
62 60 58 56 54 52 50 48 46 44 42 40 38 36 34323028 2624222018 161412108 6 4 2 0
River Mile




Damage Center Identification
) EaSt FOI’k SJR, WeSt FOI'k SJR . Spring Creek — Instances of Structural Flooding (50-yr Proje‘cf |‘_ife)

ing

» Peach, Caney, Spring Creeks | - H
I ] ; R élsco IIIII
2 Instances from higher frequency ‘ o (AREEY Ccmn N1
storms (2-yr, 5-yr) were removed il B L, .'IJ;,_’X\ -

|

62 60 58 56 54 52 50 48 4F .44 42 40 38 36 34 32 30 28 26 24 22 20 18 20714 12 10 8 6
River Mile

to avoid skewing the data
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Watershed Mitigation Potential

 Higher Potential
— Spring Creek (Benefits in watershed; Potential reduction downstream)
— East Fork (Major Lake Houston contributor; Available open space)
— Peach/Caney Creek (Available open space; Benefits in watershed)

* Moderate Potential
— Lake Creek (Available open space; large contributing area to West Fork,
Limited benefits in the Lake Creek watershed)
« Lower Potential
— Cypress Creek (Limited open space; Other HCFD efforts; Overflow)
— Willow Creek/Little Cypress Creek (Small contribution; Limited space)
— Luce/Tarkington Bayou (Limited damages; Smaller contribution; Flat)
— Jackson Bayou (Very small contribution; Downstream of Lake Houston)
— West Fork (Limited open space; High volume; Benefits in watershed)




Previously Recommended Projects

» Reviewed previous reports and master plans

1943 — San Jacinto River Master Plan

1957 — San Jacinto River Master Plan

1985 — Upper San Jacinto River Flood Control Study

1989 — South Montgomery County Flood Protection Plan

1997 — Lake Creek Reservoir Study

2000 - Lake Houston Regional Flood Protection Study

2015 — Cypress Creek Overflow Management Plan

2019 - Estimate Land Cover Effects on Selected Watersheds

2019 - Hurricane Harvey San Jacinto River Flooding (presentation)




Previously Recommended Projects

 Considered 34 Previously Recommended Projects
— 1943/1957 - San Jacinto River Master Plan

— 1985 - Upper San Jacinto River Flood Control Study
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#20
Channel Improvements
De-snagging

Watershed Description

Legend
15l Bridge Modification
Partial Desnag and Channedization
Channelization and Desnag
[_] Subbasin Boundaries
Resevoirs.
S.J. Main Stems
—— Highways

East Fork
East Fork Reservoir (EF- 1985

Reservoir assumes only using 3 of 5' of storage




San Jacinto Regional WMDP
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San Jacinto Regional WMDP

« Combined projects show increased local and regional benefits

 Current project combinations (by Watershed)
— Spring Creek: Walnut Detention, Birch Detention, I-45 to Riley Fuzzell
— Lake Creek: Caney Detention, Little Caney Detention, Garrett’s Detention
— East Fork: Winters Detention, Lower East Fork Channel Improvements
— Caney Creek: SH105 and FM1097 Detention, Channel D/S of |-69
— Peach Creek: SH 105 and Walker Detention, Channel D/S of I-69
— Full Combined Model: Ultimate Flood Reduction Improvements

* Projects in Spring Creek have the highest BCR (0.55 — 1.22)




San Jacinto Regional WMDP

e Plan Cost: $2.9B - $3.3B
e Qverall Plan Benefits: $756 M
e BCR:0.23-0.26

Existing Structural [Combined Alternatives Structural
Stream Damages Structural Damages Benefit CostRange
(M) (5w (M) )
Spring Creek 3394 1173 222 313.6-388.5
Willow Creek 119 1014 175 -
Cypress Creek 3741 3704 3.7 -
Little Cypress Creek 196.7 196.2 05 -
East Fork SUR 128.3 78.3 50.1 134.3-166.6
West Fork SIR 396.2 198.2 198 966
Lake Creek 16.7 45 121 303 -422
Peach Creek 163.9 329 131.1 718.0-812.0
Caney Creek 190.8 705 120.2 478.0-533.0
Luce Bayou 20 19.2 08 -
Total 2,030.3 1,274.1 756.2 2,912.9 - 3,288.1




Low to Moderate Income (LMI) Areas

Percent Low-Moderate
Income

I 0.00 - 24.99
B 25.00 - 49.99
[ ]150.00 - 74.99
[ 75.00 - 100.00




Additional Regional Measures

 Detention Policy
— Local detention provides critical mitigation for development and CIP
— Regional benefits are dependent on location and timing of development

— Future conditions modeling indicated limited detention impact, BUT
2070 development was centered on lower basin (1-2% volume increase)

« Ultimate development along the basin outer boundaries shows a higher
increase in runoff volume ( >5%)

— Detention DOES have an impact on local flooding issues
— Comprehensive impact analysis should be performed

 Floodplain Preservation
— Losses to floodplain storage could negatively impact downstream areas

— Future Conditions modeling does not include floodplain fill
— Approx. market value of all flooded structures in the 100-year ~ $3B




Buyouts

« Structures currently located in the 2-, 5-year floodplains may
see some benefits, but will continue to flood

« Removed from the instances of flooding for damage centers
 Maintained in the BCR calculations

 Generally a higher BCR on buyouts than structural projects
 Best option may be to buyout structures in this category




Buyouts

« Summary of structures and expected damages in each

watershed that flood in the 3-year event

Buyout Candidates - Structures Flooding in the 5-year Event

Existing Damages 2019 Market Estimated .
Watershed Structure Count | (NPV, 50-yr Period) Value Buyout Cost Beneflt.- Cost
(SM) ($M) (2.5% Mkt. Value) Ratio
($M)

Spring Creek 34 46.65 4.38 10.96 43
Willow Creek 39 29.92 9.61 24,02 1.2
Cypress Creek 40 69.92 16.80 42.01 1.7
Little Cypress Creek 30 31.02 6.05 15.13 2
East Fork SIR 31 36.53 5.53 13.83 26
West Fork SIR 38 40.29 6.41 16.02 25
Lake Creek 5 4.72 1.02 255 1.9
Peach Creek 71 59.46 8.67 21.67 2.7
Caney Creek 85 74.05 7.80 19.49 3.8
Luce Bayou 9 4.76 1.08 2.70 18
Tarkington Bayou 58 57.07 7.34 18.34 3.1
Jackson Bayou 1 1.51 0.21 0.52 2.9
Gum Gully 2 1.57 0.97 243 06
Totals 443 457.46 75.87 189.67 24




Implementation Planning

* |dentify projects to be included in MDP
« Finalize modeling of individual selected projects

 Perform project prioritization
— Update project costs and benefits
— Select and weight metrics based on study partner input
— Perform project prioritization

 Develop project phasing plan ‘ooa

F
NTROL
— Model projects cumulatively to ensure no negative impacts ﬁ?smm
— Update environmental and cultural data, update utility information, ROW @
— ldentify potential funding sources depending on criteria (BCR, LMI, etc.)

» Move forward with Feasibility, Preliminary Engineering, Design

HARRIS COUNTY




Secondary Mitigation Planning

* Received input from HCFCD, MCO, USGS, Others

 Updated Secondary Mitigation Memo (05/13/20)

— 26 Gages recommended (HCFCD Currently installing 5)
— Approximate installation cost range $240k - $330k (Plus Maintenance)
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Other Mitigation Actions

« Other Mitigation Action Goals
— Evaluate communications plan/protocol during emergencies
— Identify critical infrastructure and compare to inundation
— Determine expected flood frequency evacuation routes

Conducted Emergency Management Workshop (March 11th)

'




Communication and Outreach

Communication

— Study Partners Meetings (6

— Supporting Partners Meeting (8
— Emergency Managers Workshop
— H-GAC Coordination

QOutreach

— 15tround of community meetings
complete — December 2019

— 2" Community Meeting (Virtual
in planning — August 2020

— Stakeholder Meetings (Jul/Aug

— Woodlands Drainage Task Force
Meeting — January 28

— Study Website
www.sanjacstudy.org

SAN JACINTO REGIONAL WATERSHED
MASTER DRAINAGE PLAN

FACT SHEET | ==

_———

The San Jacinto Regionol Watershed Master Drainage Plan i @ comprehensive
ragienal sudy ed by local parirs inchuding the Hariz Caunty Flocd Canirel Disrit
the San Jacinko River Authority, Monigomery County, and the Ciy of Housion

This infagrated afforl, kick starfed in April 2019, willdenfy future flocd mifgafion
projects hat can be mplemented in the nsar and long-term fo raduce flood risks
o paople and property troughout the San Jacinta River regional watershed

The goals of he San Jacinko Regional Watsrshed Master Drainage Plan ar fo

« Idantiy the ragions vulnsrabiliies to flocd hazards using Aflas 14 rainfall

hesto enhance public
capabilfies during a flood disaster event

« Evaluate flood mitigation sirafegies fo improve community resilience

* Proxide a comprehensive Flood Mifigafion Plan that supporis the needs and
abjectives of sach regional pariner

The goals of the project will be achisved by developing @ set of hydrologic and
hydraulic modls for the major ributaries of the Upper San Jacinto River regional
wotershed [from the headwaters in Walker County to the Infersicte 10 crossing
atthe SanJacinto River in Harris County). The models wiluse consisten, cohesive
methodology and rainfall rafes, regardless of the county in which fhose chamnls
are located

Information fo be developad includes non-regulatory inundation maps (no
intended fo replace current effeciive maps} for the studied sreamsthat show the
atent and deph of riverine floading of the largsr rvers wihin the watershed
for an armay of simulated storm events . Addfionally, information will be gathered
aboutthe numbar of structurss, acres of land, properiss, and mies of readway
thotaro ihinthe mods ploi il bs used fo nform
and updote Hazard Mifigation Plans for each of the paricpating pariners
and fo provide guidance on regulafions for future growlh within the shudy arac.

% The project area covers nearly 3,000 squore miles. The expected completion
time frame is Fall 2020. The projectis budgsted af $2.7 millon.

Contact Us

The parficipating projact pariers are interested in hearing from you. Pleass
contactyour local representative with cemments and questions

+ Harris County Flood istri 9 g
+ San Jacinte River Authority — Mait Barrett; mbarret@
+ Montgoemery County — Dians Cooper, diane.cooper@metx.org
~ City of Houston - Gary Hil, gary hill@houstontx gov

Jing Chen,

GLOSSARY
&

‘Watershed

SAN JACINTO REGIONAL WATERSHED MASTER DRAINAGE PLAN FACT SHEET | Sprng 2012

i)

FREQUENTLY ASKED QUESTIONS




m Current Progress

Schedule Update sra/20ts Completion Date

« Existing H&H/Calibration — 100% (Finalized)

 Primary Mitigation Planning (Workshops Completed) — 95%
 Secondary Mitigation Planning (Adjusted Schedule) — 100%
 Other Mitigation Actions (Adjusted Schedule) — 95%

SAN JACINTO REGIONAL WMDP - PROJECT SCHEDULE

Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20

Task 1: Project Management,

Coordination, and Document Control 8/31/2020

Task 2: Review and Assess Existing Data

(:EN 6/17/2019

Task 3: Existing Conditions Hydrologic and
Hydraulic Model Development

Task 4: Analyze Historical Storm Events
and Calibrate Models 01/4/20

Task 5: Future Conditions Hydrologic and

Hydraulic Models iLIN 8/27/2020

Task 6: Primary Flood Mitigation Planning 57/13/2020

Task 7: Secondary Flood Mitigation

Planning p/2020

Task 8: Other Flood Hazard Mitigation

Actions 6/30/2020

Task 9: Community Outreach and

Education 457 §YJ 8/24/2020

Task 10: Final Deliverables ELN 54 8/31/202




Study Submittals

« Submitted
— Existing Conditions Memorandum (08/12/19)
— Historical Storms Memorandum (04/07/20)
— Future Conditions Memorandum (04/07/20)
— Secondary Mitigation Memorandum (05/13/20)
— Primary Mitigation Memo (06/08/20)
— Updated Sedimentation/Vegetation Memo (06/26/20

— Other Mitigation Actions Memo (06/30/20)

* Upcoming
— Draft Report (07/13/20)

« Alternative Funding
* Implementation Plan

— Final Report (08/31/20)
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SAN JACINTO
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REGIONAL WATERSHED o
MASTER DRAINAGE PLAN

STUDY PARTNERS MEETING NOTES
City of Houston

July 9, 2020
San Jacinto Regional Watershed Master Drainage Plan
Microsoft Teams Conference Call

Meeting called by: Jing Chen, P.E., CFM Type of Meeting: Study Partners Meeting
Facilitator: Terry M. Barr, P.E., CFM Meeting Start Time:  4:00 PM
Meeting Stop Time:  5:00 PM

Agenda

1. Attendees

e Jing Chen, HCFCD

e Dena Green, HCFCD

e Steve Costello, COH

e laura Patino, COH

e Adam Eaton, COH

e Terry Barr, Halff

e Sam Hinojosa, Halff

e Andrew Moore, Halff

e Cory Stull, Freese & Nichols
e Garrett Johnston, Freese & Nichols

2. Goals and Objections

e Jing introduced the meeting.

e Terryintroduced the San Jacinto study. He showed the watershed included in the study
and the funding partners. He presented the location of the watershed in reference to City
of Houston.

e Terry showed the density of flood claims within the basin.

e Terryintroduced the goals and objectives of the San Jacinto Regional Watershed Master
Drainage Plan.

3. Existing Conditions

e Terry presented the update of the Existing Conditions analysis. He stated that all major
streams in the basin have been included in a combined existing conditions model. The
model utilized existing models from HCFCD as well as new models for the upper regions.
The model utilizes the latest Atlas 14 rainfall and has been calibrated to historical storm
events including Hurricane Harvey and Memorial Day 2016. The model has also been
validated with the October 1994 and Tropical Storm Imelda events. The calibration and
validation including comparing the model to 22 USGS gages in the watershed.

4, Primary Mitigation Planning

e Terry summarized the primary mitigation process which included identifying mitigation
strategies to reduce flooding for region.

e The team identified damage centers to determine which locations should be targeted with
the mitigation projects using the structural inventory tool and the updated existing
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conditions modeling. Of the damage centers, the highest damage concentrations were in
those centers closer to the confluence.

e Using the damage center information, the team identified tiers for mitigation planning to
rank the potential mitigation projects based on number of damages, regional benefit, and
potential mitigation volumes.

e The team reviewed and cataloged projects recommended in several previous reports to
determine if any of these should be included in the analysis. Many of the projects are no
longer feasible or were originally intended for water supply purposes; however, the
information was used as a starting point for many of the projects that were evaluated as
part of this study. In addition, the team also proposed new mitigation strategies.

e The team evaluated a total of 25 projects, choosing those deemed most effective to
develop a regional master plan, which includes detention and channelization project spread
throughout the watershed. The “most effective” projects are those that performed the
best for each watershed as well as provided regional benefit. Terry stated that the projects
improve the areas near the damage center within their respective watershed, but also
provide flood reduction benefits further downstream, including beyond their confluences
with receiving streams. He stated that Lake Houston limits the effectiveness of these
projects downstream (ex. confluence with East Fork) and that reductions to the Lake
Houston level would be needed to see further improvements. However, this study does
not evaluate or recommend changes to the lake. A separate Lake Houston study is
reviewing improvements for the Lake Houston area.

e The benefit-cost ratios (BCR) for Spring Creek were the highest (0.55-1.22) because more
development in the Spring Creek Watershed. However, overall cost benefits are not
positive for many of the projects (0.75 — 1 range). Terry stated that the BCR is not the only
metric for funding the projects. FEMA will also consider social benefits for this BCR range of
0.75 to 1 and some funding may still be available for these projects.

e In addition, Terry showed the low-to-moderate income (LMI) areas as they relate to
potential projects. Funding will vary based on LMI. Lower income areas could potentially
be good candidates for CDBG or other funding sources that account for socio-economically
disadvantaged areas.

e Terry discussed additional mitigation measures, including detention, floodplain
preservation, and buyouts, as potential options. Detention associated with local
development is needed to offset negative impacts for the local streets, sewers, and
streams. Future projections show that the impact of local detention on the regional scale is
minor, but much of the analysis depends on assumptions made about the development
location and timing. Terry reiterated that detention is an important tool to mitigate
drainage impacts of development especially when considering cumulative effects or
hydrograph timing.

e Terry stated that floodplain preservation is recommended because losses in floodplain
storage can have negative impacts downstream. The study did not evaluate specific areas
or scenarios related to floodplain preservation. Future conditions do not include floodplain
fill. Harris County has “no adverse impact” and floodplain fill mitigation policies in place and
Terry agreed that those policies were beneficial.

e Terry indicated that while the proposed projects (detention, channel) will provide
significant benefits, some structures, specifically those that flood during frequent storms (2-
& 5-year), will likely continue to flood. For these structures, buyouts may be the
recommended strategy. Buyout is more effective than the mitigation projects from a purely
economic perspective.

20f4
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e The next step is to finalize and prioritize the list of projects to be included in the overall
master drainage plan and develop a project phasing plan and then finally move forward
with feasibility, preliminary engineering, design, construction, etc.

5. Secondary Mitigation Planning

e Terry presented the additional gages that are recommended in the area including stage,
flow, and rainfall. The gages provide first responders early information to flooding in the
region. The team recommended 26 gages throughout the San Jacinto Basin, 5 of which are
already being installed by HCFCD. Many of the gages are proposed in the upper basin areas
where there are currently minimal gages. This is a benefit to Harris County because the
gages will identify, early in the storm event, the amount of runoff that is expected to be
routed through Harris County from the upper basin.

6. Other Mitigation Actions

e Terry discussed coordinating with local agencies to determine how the agencies react to
storm events and their communication protocols.

e The team also identified roadway levels of service and critical infrastructure within the
potential floodplains.

e Most counties have a plan for responding to flooding events and are already coordinating
with the region. Identified some areas of improvements for each agency.

7. Communication and Outreach

e Terry explained that there is a defined coordination effort, which includes meetings with
both the study partners, and other supporting partners, such as the surrounding counties
and H-GAC.

e As part of the Other Mitigation Actions task, the team met with emergency managers for
each of the regional entities to understand protocol, and also conducted an emergency
management workshop.

e The team also has an outreach plan, with the first round of community meetings in
December 2019 and a second round planned for August 2020 (virtual). In addition, there is
a study website that provides an overview of the study goals and progress.
(www.sanjacstudy.org).

8. Study Schedule
e Terry presented the study schedule with the final report being submitted in August 2020.

9. Questions/Comments

e Jing stated that the team will be presenting this information to the public as part of a
community meeting. Terry followed up by stating that additional implementation
information will be developed prior to the public meeting. The public meeting will be less
technical and will focus on the sources of flooding in the watershed and the recommended
path forward.

e Jing asked about the factor used for buyouts in the slides. The current calculation includes
a factor of 2.5 x Market Value, which was based on the acquisition factor recommended by
James Wade with HCFCD. Jing indicated that the recommended factor for voluntary
buyouts is 1.6 x Market Value. Terry indicated that the calculation was done to provide an
order of magnitude estimate of what it would take to buyout all the property in the
floodplain. It should also be noted that it is unlikely that all property owners in the
floodplain would voluntarily sell their property, which would increase costs above the 1.6.

30f4
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e Steve Costello mentioned that he is investigating a public private partnership for extracting
sand within the watershed. He requested a copy of the sedimentation memo to review
before meeting with particular agencies. Cory Stull stated that the SJRA is investigating a
pilot project on sedimentation collection within the basin. Steve indicated that a long-term
plan for sediment removal is needed and that he would like to sit down and discuss this
plan with representatives of the Texas Aggregates and Concrete Association (TACA).

e Steve Costello asked how the projects would be funded and if they were broken into short
term and long-term projects. Terry stated that the implementation is being drafted and will
be included in the report along with funding opportunities. Sam stated that some projects
are short-term but most are long-term projects that will take decades to implement.

40f4
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San Jacinto Ri\{_er Basin

e 75% HMGP Funded

e 25% Local Funded

Stream Length

Stream Name (Miles)
West Fork San Jacinto River 61.4
East Fork San Jacinto River 73.2
San Jacinto River 16.3
Lake Creek 58.9
Cypress Creek 60.5
Little Cypress Creek 20.8
Spring Creek 69.6
Willow Creek 19.8
Caney Creek 49.3
Peach Creek 53.5
Luce Bayou 10.8
Tarkington Bayou 36.9
Jackson Bayou 4.6
Total 535.6

-
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San Jacinto Flood Mitigation Strategies

 Primary Flood Mitigation Planning (Flood Reduction)
— Primary Alternatives — Based on previously identified solutions
— Secondary Alternatives — Developed additional flood reduction projects
— Develop cost estimates
— Evaluate potential benefits
— ldentify implementation path and challenges

« Secondary Flood Mitigation Planning (Flood Warning)
— Coordinate with HCFCD, MCO, SJRA, TXDOT, USGS, NWS
— Recommend locations for additional FWS gages
« QOther Mitigation Actions (Flood Response)
— Coordinate with agencies responsible for Emergency Management

— Provide recommendations for updated communications protocols
— ldentify potential flooding of roadways and critical infrastructure




 Developed Comprehensive Model
 Limited Updates to M3 Models

 Hydrology
— Atlas 14 Rainfall (varies by watershed)
— Updated Watershed Delineation
— Soils, % Impervious, BDF (TC+R)
— HEC-HMS Model Development

 Hydraulics
— Updated cross section geometry
— New/updated bridges and culverts
— Reviewed and adjusted n-values
— Developed unsteady RAS models




Analysis of Historical Storms

« Historical Storms
— Memorial Day (2016)
— Hurricane Harvey (2017)
— TS Imelda (2019)
— October 1994

 Leveraged Gage Adjusted Radar
Rainfall (GARR) Data

USGS Gages (Used 22/25)

— Met with USGS

— Peach Creek Adjustment
— Gage Summary in Report

Calibration Report Submitted




Damage Center Identification

« East Fork SJR, West Fork SJR
» Peach, Caney, Spring Creeks




Watershed Mitigation Potential

 Higher Potential
— Spring Creek (Benefits in watershed; Potential reduction downstream)
— East Fork (Major Lake Houston contributor; Available open space)
— Peach/Caney Creek (Available open space; Benefits in watershed)

* Moderate Potential
— Lake Creek (Available open space; large contributing area to West Fork,
Limited benefits in the Lake Creek watershed)
« Lower Potential
— Cypress Creek (Limited open space; Other HCFD efforts; Overflow)
— Willow Creek/Little Cypress Creek (Small contribution; Limited space)
— Luce/Tarkington Bayou (Limited damages; Smaller contribution; Flat)
— Jackson Bayou (Very small contribution; Downstream of Lake Houston)
— West Fork (Limited open space; High volume; Benefits in watershed)




Flood Reduction Projects Summary
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Flood Reduction Projects Summary

Watershed Project General Location Estimated | Present Value | Benefit-Cost
Type Costs (M) | Benefit($M) | Ratio (BCR)
Spring Creek Detention Walnut Creek 10 miles U/S of Spring Creek 91-120 123 1.02-1.35
Spring Creek Detention Mill Creek 10 miles U/S of Spring Creek 96 - 126 81.6 0.65-0.85
Spring Creek Detention Birch Creek 10 miles U/S of Spring Creek 77-117 82.6 0.70-1.07
Spring Creek Bench I-45 to 3 miles D/S of Riley Fuzzll 81 145.3 1.79
Spring Creek Bench Between Gosling Road and I-45 123 82.6 0.66
Spring Creek Bench DC2-200 U/S of I-45 59 53 0.89
Spring Creek Bench DC2-500 U/S Kuykendahl Rd. to Willow Creek 142 70.3 049
Lake Creek Detention Caney Creek 0.3 miles North of SH 105 98-163 34 0.21-0.35
Lake Creek Detention Little Caney Creek 1.1 miles U/S of Lake Creek 98-128 27.6 0.22-0.28
Lake Creek Detention Garrett's Creek 0.74 miles U/S of Lake Creek 107 - 131 354 0.27-0.33
Lake Creek Detention Lake Creek Mainstem 0.6 miles U/S of SH105 187 - 264 61.8 0.15-0.22
Peach Creek Detention Peach 12 miles U/S of New Caney @ SH105 299-428 57 0.13-0.19
Peach Creek Detention Peach/Walker 19 miles U/S of New Caney 203 -222 68 0.30-0.33
Peach Creek Channel Peach Creek D/S of |-59 180 759 042
Caney Creek Detention Caney Creek 1.0 miles U/S of FM 1097 104 - 131 19.8 0.15-0.19
Caney Creek Detention Caney Creek 1.9 miles U/S of SH 105 177 - 207 26.3 0.13-0.15
Caney Creek Channel Caney Creek D/S of US-69 to the East Fork 140 75.9 0.54
East Fork Detention Winters Bayou Nebletts 2 miles U/S Cleveland 128 - 176 39.8 0.15-0.20
East Fork Detention Winters Bayou 5 miles U/S of Cleveland 132-163 44.2 0.26-0.33
East Fork Detention East Fork 10 miles U/S of Cleveland near FM945 138-141 343 0.15-0.16
East Fork Bench East Fork FM 1485 to Luce Bayou 326 249 0.08
West Fork Channel West Fork from |-45 to SH 242 148 33.8 0.22
West Fork Channel West Fork from I-45 to 3.2 miles D/S of SH 242 179 30.3 0.15
West Fork Channel West Fork D/S of |-59 722 67 0.09
West Fork Bench West Fork D/S of I-59 818 55.6 0.07




Pro;ect General Location Estimated | PresentValue | Benefit-Cost
Costs ($M) nefit ($M) | Ratio (BCR)
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Spring Creek

 Most Effective Projects
— Birch Creek Detention
— Walnut Creek Detention
— Channel Improvements from I-45 to Riley Fuzzell

« Total Cost: $249M - $318M
« Spring Creek WSEL Reduction (Watershed & Basin-wide)

Regional Project Reductions Spring Creek Reductions
Spring Creek 1% ACE WSEL Reductions (ft) Spring Creek Combined 1% ACE WSEL
Improvements Walnut Det. Birch Det. Chl. D/S of |-45 Improvements Reductions (ft)
Confluence with West Fork -0.16 0.1 0.12 SH249 -2.53
Lake Houston Dam -0.12 -0.12 -0.12 Kuykendahl -1.96
Lake Houston Parkway -0.16 -0.16 -0.16 Gosling -145
-69 -0.11 -0.11 0.1 -45 -6.65

Riley Fuzzell -6.61
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Lake Creek

 Most Effective Projects
— Garrett's Creek Detention
— Little Caney Creek Detention
— Caney Creek Detention

 Total Cost: $303M - $422M
o Lake Creek WSEL Reduction

Regional Project Reductions

Lake Creek Reductions

Lake Creek 1% ACE WSEL Reductions (ft) Lake Creek Combined 1% ACE WSEL
Improvements Garrett's Det. | Little Caney Det. Caney Improvements Reductions (ft)
Confluence with West Fork -0.63 -0.58 -16 SH 105 -4.5

West Fork I-45 048 044 -1.31 FM 149 -3.63
West Fork SH99 -0.56 -0.56 -1.37 Superior Road -3.32
West Fork 1-69 -0.15 -0.16 -0.64 Splendora Ranch (Fish Crk) 4.7

Lake Houston Parkway -0.14 -0.15 -0.39

Lake Houston Dam -0.09 0.11 -0.38




Prolect General Location Estimated | Present Value | Benefit-Cost
Costs ($M) Benefit ($M) Ratio (BCR)
Ji
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Caney Creek

 Most Effective Projects
— Mainstem detention upstream of SH105
— Mainstream detention upstream of FM1097

— Channel Improvements from US59 to East Fork Confluence

« Total Cost: $421M - $478M
« Caney Creek WSEL Reduction (\Watershed & Basin-wide)

Regional Project Reductions

Caney Creek Reductions

Caney Creek 1% ACE WSEL Reductions (ft) Caney Creek Combined 1% ACE WSEL
Improvements SH 105 Det. FM 1097 Det. Chl.D/S of I-69 Improvements Reductions (ft)
Confluence with Peach -0.79 -0.37 -4.66 SH 105 -6.94
Confluence with East Fork -0.55 042 -0.08 FM 2090 -4.64
Confluence with West Fork -0.08 -0.05 017 HWY 242 -2.46
West Fork I-69 -0.05 -0.02 0.1 -69 -15.59
Lake Houston Parkway -0.04 -0.02 -0.15 FM 1485 -12.1

Lake Houston Dam -0.01 0.00 0.01




Prolect General Location Estimated | Present Value | Benefit-Cost
Costs ($M) Benefit ($M) Ratio (BCR)
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Peach Creek

 Most Effective Projects
— Mainstem detention upstream of SH105
— Mainstream detention upstream of FM1097
— Channel Improvements from US59 to East Fork Confluence

« Total Cost: $682M - $830M
» Peach Creek WSEL Reduction (Watershed & Basin-wide)

Regional Project Reductions Peach Creek Reductions

Peach Creek 1% ACE WSEL Reductions (ft) Peach Creek Combined 1% ACE WSEL
Improvements SH 105 Det. Walker Det. Chl.D/S of I-69 Improvements Reductions (ft)
Confluence with Caney -1.02 -0.56 0.02 SH 105 -3.76
Confluence with East Fork 0.23 0.01 0.05 FM 2090 -5.39
Confluence with West Fork 0.13 0.06 -0.09 169 -13.88
Lake Houston Dam 0.08 0.03 -0.08 Roman Forest -10.75
Lake Houston Parkway 0.05 0.02 -0.04 FM 1485 -1.38

l-69 0.00 0.00 0.00




East Fork SJ

Prole General Location Estimated | Present Value | Benefit-Cost
Costs (M) | Benefit($M) | Ratio (BCR)
Detention Winters Bayou ebletts 2 miles U/S Cleveland 128-176 0. 15 0 20

Winters Bayou 5 miles U/S of Cleveland 132-163 026-033

- EastFork10mlIeSVU/SofCIeveland nearFM945 138 141 015 0.16
| East Fork FM 1485 to Luce Bayou s | a9 | oo |

East Fork :
. iof SJR
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East Fork SJR

 Most Effective Projects
— Mainstem detention upstream of SH105
— Mainstream detention upstream of FM1097
— Channel Improvements from US59 to East Fork Confluence

« Total Cost: $458M - $489M
« East Fork SJR WSEL Reduction (\Watershed & Basin-wide)

Regional Project Reductions East Fork Reductions
East Fork 1% ACE WSEL Reductions (ft) East Fork Combined 1% ACE WSEL
Improvements Winters Det. | Chl. D/S FM1485 Improvements Reductions (ft)
Confluence with Caney 0.08 -1.67 FM 945 -0.02
Confluence with West Fork -0.50 0.02 SH 105 -2.16
Lake Houston Dam -0.37 0.01 I-69 -1.96
Lake Houston Parkway -0.30 0.01 FM 2090 -2.39
-69 0.00 0.00 FM 1485 9.74




E

Costs ($M) Benefit ($M) Ratio (BCR)
22 Channel West Fork from |-45 to SH 242
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West Fork San Jacinto

 Most Effective Projects

— West Fork Channelization from [-45 to SH242
— West Fork Channelization downstream of US59

 Total Cost: $966M

« West Fork SIR WSEL Reduction (Basin-wide)

Regional Project Reductions

West Fork 1% ACE WSEL Reductions (ft)
Improvements Upper WF 750 (Bench D/S of 1-69
Confluence with West Fork 0.17

West Fork 1-45 -3.07

West Fork SH99 0.13

West Fork 1-69 0.05 -2.34

Lake Houston Parkway 0.05 0.06

Lake Houston Dam 0.02 0.04




San Jacinto Regional WMDP
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Low to Moderate Income (LMI) Areas

Percent Low-Moderate
Income

I 0.00 - 24.99
B 25.00 - 49.99
[ ]150.00 - 74.99
[ 75.00 - 100.00




San Jacinto Regional WMDP

e Plan Cost: $3.1B - $3.5B
e Qverall Plan Benefits: $677 M
e BCR:0.19-0.22

_—_ Damages, .

Watershed Damag((ess',wlimstmg Combinegd Alts B;:;];It
($M)

Spring 466.6 163.8 302.8
Willow 1122 86.6 25.6
Cypress 213.2 211.6 16
Little Cypress 309 30.8 0.1
East Fork 1014 56 455
West Fork 269.7 1327 137
Lake Creek 10.1 3.2 6.9
Peach 113.1 27.9 85.3
Caney 135.6 63.8 719
Luce 14.6 14 05
Total 1467.4 790.4 677.2




Additional Regional Measures

 Detention Policy

— Detention associated with local development provides critical mitigation,
but the regional benefits associated with local detention are highly
dependent on the location and timing of development

— 2070 modeling indicated limited detention impact, but development was
centered on the urban core lower in the basin (1-2% volume increase)

— Ultimate development along the basin outer boundaries shows a higher
increase in runoff volume ( >5%); detention impact may increase

— Detention DOES have an impact on local flooding issues

 Floodplain Preservation
— Losses to floodplain storage could negatively impact downstream areas
— Future Conditions modeling does not include floodplain fill
— Approx. market value of all flooded structures in the 100-year ~ $3B




Buyouts

« Structures currently located in the 2-, 5-year floodplains may
see some benefits, but will continue to flood

« Removed from the instances of flooding for damage centers
 Maintained in the BCR calculations

 Generally a higher BCR on buyouts than structural projects
 Best option may be to buyout structures in this category




Buyouts

« Summary of structures and expected damages in each
watershed that flood in the 3-year event

Buyouts - Structures Flooding in 5-yr Event
Watershed Count Market Value Mkt Value * 1.25 E())(i;r::nr:::e BCR
Spring 87 12,184,636 15,230,795 80,537,873 53
Willow 43 13,197,517 16,496,896 30,707,624 1.9
Cypress 3 12,790,373 15,987,966 55,385,994 35
Little Cypress 13 2,468,448 3,085,560 11,513,834 3.7
East Fork 34 4,083,750 5,104,688 21,596,467 42
West Fork 10 1,412,655 1,765,819 6,244,840 35
Lake Creek 3 519,100 648,875 2,390,871 3.7
Peach 7 7,536,240 9,420,300 44,668,723 47
Caney 82 7,288,986 9,111,233 56,872,257 6.2
Luce 5 583,203 729,004 2,845,449 39
Tarkington 60 6,657,070 8,321,338 45,279,121 54
Jackson Bayou 2 518,533 648,166 1,529,131 24
Gum Gully 1 211,015 263,769 1,514,652 5.7
442 69,451,526 86,814,408 361,086,836 42




Implementation Planning

* |dentify projects to be included in MDP
« Finalize modeling of individual selected projects

« Prioritize projects (\Watershed or Regional Approach)
— Select and weight metrics based on study partner input
— Update project costs and benefits
— Gather information on the selected metrics
— Perform project prioritization

 Develop project phasing plan based on priority

— Model projects cumulatively (i.e. Project 1, Project 1 & 2,...All projects)
to ensure no negative impacts

— Update environmental and cultural data, update utility information, ROW
— ldentify potential funding sources depending on criteria (BCR, LMI, etc.)

» Move forward with Feasibility, Preliminary Engineering, Design




Secondary Mitigation Planning

* Received input from HCFCD, MCO, USGS, NWS, Others

 Updated Secondary Mitigation Memo (05/13/20)
— 26 Gages recommended (HCFCD Currently installing 5)
— Approximate installation cost range $240k - $330k
— Additional costs for annual maintenance
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Other Mitigation Actions

« Other Mitigation Action Goals
— Evaluate communications plan/protocol during emergencies
— Identify critical infrastructure and compare to inundation
— Determine expected flood frequency evacuation routes

 Conducted Emergency Management Workshop (March 11th)
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Tasks to be Completed

Finalize Implementation Plan
Project Ranking

Identify Funding Sources

Detention Policy Recommendations




Study Deliverables Schedule

* Preliminary Mitigation Planning Memo (June 8th)
* Draft Report (July 13th)
 Final Report (August 31st)

SAN JACINTO REGIONAL WMDP - PROJECT SCHEDULE

Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20

Task 1: Project Management,

Coordination, and Document Control LZEN 88 8/31/2020

Task 2: Review and Assess Existing Data (=% 6/17/2019

Task 3: Existing Conditions Hydrologic and
Hydraulic Model Development
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Task 4: Analyze Historical Storm Events

and Calibrate Models 01/4/20

©

Task 5: Future Conditions Hydrologic and
Hydraulic Models

iV B/27/2020

Task 6: Primary Flood Mitigation Planning 7/13/2020
Task 7: Secondary Flood Mitigation
Planning
Task 8: Other Flood Hazard Mitigation
6/30/2020

Actions

Task 9: Community Outreach and
Education

2

/2412020

Task 10: Final Deliverables 8/31/202
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Agenda

 (Goals and Objectives

 Existing Conditions

 Primary Mitigation Planning
 Secondary Mitigation Planning
 Other Mitigation Actions Planning
e Community Outreach

 Project Schedule and Status
 Questions




San Jacinto Ri\{_er Basin

e 75% HMGP Funded

e 25% Local Funded

Stream Length

Stream Name (Miles)
West Fork San Jacinto River 61.4
East Fork San Jacinto River 73.2
San Jacinto River 16.3
Lake Creek 58.9
Cypress Creek 60.5
Little Cypress Creek 20.8
Spring Creek 69.6
Willow Creek 19.8
Caney Creek 49.3
Peach Creek 53.5
Luce Bayou 10.8
Tarkington Bayou 36.9
Jackson Bayou 4.6
Total 535.6
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Historical Flooding
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Goals and Objectives

 The goal of the San Jacinto Regional Watershed Master
Drainage Plan is to
— Conduct a comprehensive Flood Mitigation Plan
— ldentify vulnerability to flood hazards causing loss of life and property

— Develop approaches to enhance public information and flood level
assessment

— Evaluate flood mitigation strategies to improve long-term resilience

 The plans specific objectives are:
— Primary Flood Mitigation Planning (Detention, Conveyance, Buy-Outs)
— Secondary Mitigation Planning (Flood Assessment/Warning)
— Other Mitigation Actions (Communications Protocols, Flood Response)
— Community Outreach & Education (Drainage, Maintenance, Projects)




Existing Conditions H&H Analysis
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 Developed Comprehensive Model
 Limited Updates to M3 Models o
— Atlas 14 Rainfall (varies by watershed) ‘
— Updated Watershed Delineation

— Updated Infiltration/Transform Parameters
— HEC-HMS Model Development

 Hydraulics
— Updated cross section geometry
— New/updated bridges and culverts
— Reviewed and adjusted n-values
— Developed unsteady RAS models




Analysis of Historical Storms

* Historical Storms
— Memorial Day (2016)
— Hurricane Harvey (2017)
— TS Imelda (2019)
— October 1994

 Leveraged Gage Adjusted
Radar Rainfall (GARR) Data

« USGS Gages (Used 22/25)
— Met with USGS
— (Gage Summary in Report

« (Calibration Report Submitted
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Sedimentation and Vegetation

 Strategies to reduce flow of sediments into Lake Houston

 Developed annual sediment rating curves for 7 watersheds
— Predictive tool that relates sediment transport with stream flow
— Cypress Creek is the highest contributor

* First step toward Regional Sediment Management Plan (RSM)
* Inventory of sediment sources

« Common sediment management strategies

« Recommended strategies for West Fork and Spring Creek
 Did NOT evaluate relationship between sediment and flooding
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Flood Mitigation Strategies

* Primary Flood Mitigation Planning (Flood Reduction)
— Primary Alternatives — Based on previously identified solutions
— Secondary Alternatives — Developed additional flood reduction projects
— Develop cost estimates
— Evaluate potential benefits
— ldentify implementation path and challenges

« Secondary Flood Mitigation Planning (Flood Warning)
— Coordinate with HCFCD, MCO, SJRA, TXDOT, USGS, NWS
— Recommend locations for additional FWS gages
« QOther Mitigation Actions (Flood Response)
— Coordinate with agencies responsible for Emergency Management

— Provide recommendations for updated communications protocols
— ldentify potential flooding of roadways and critical infrastructure




Primary Mitigation Tasks

 Evaluate flood damages using the Structural Inventory Tool

* |dentify “Damage Centers”

 Determine volume reduction for a range of LOS improvements
» Compare reduction volumes to potential benefits

« Estimate preliminary target volumes for each damage center

« Consider previously identified projects

* Develop new potential projects

 Select watersheds with highest potential for improvements




Watershed Mitigation Potential

 Higher Potential
— Spring Creek
— East Fork San Jacinto
— Peach/Caney Creek

* Moderate Potential

Watershed Open Space Regional
|

Potential
Low

 Lower Potential @
— Cypress Creek - - - o
— Willow Creek o o o High
— Little Cypress Creek ~ EEEN — © Lo
. 4] M Moderate

— Luce/Tarkington Bayou - - - =
— Jackson Bayou @ Lo

. Little Cypress | Low
— West Fork San Jacinto




Previously Recommended Projects

» Reviewed previous reports and master plans

1943 — San Jacinto River Master Plan

1957 — San Jacinto River Master Plan

1985 — Upper San Jacinto River Flood Control Study

1989 — South Montgomery County Flood Protection Plan

1997 — Lake Creek Reservoir Study

2000 - Lake Houston Regional Flood Protection Study

2015 — Cypress Creek Overflow Management Plan

2019 - Estimate Land Cover Effects on Selected Watersheds

2019 - Hurricane Harvey San Jacinto River Flooding (presentation)




Previously Recommended Projects

 Considered 34 Previously Recommended Projects
— 1943/1957 - San Jacinto River Master Plan

— 1985 - Upper San Jacinto River Flood Control Study
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Channel Improvements
De-snagging

Watershed Description

Legend
15l Bridge Modification
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[_] Subbasin Boundaries
Resevoirs.
S.J. Main Stems
—— Highways

East Fork
East Fork Reservoir (EF- 1985

Reservoir assumes only using 3 of 5' of storage




San Jacinto Regional WMDP

A total of 16 flood
« Cost: $2.9B - $3.3B

reduction projects

 Qverall Plan Benefits: $756 M are recommended
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Low to Moderate Income (LMI) Areas

Percent Low-Moderate
Income

I 0.00 - 24.99
B 25.00 - 49.99
[ ]150.00 - 74.99
[ 75.00 - 100.00




Additional Regional Measures

 Detention Policy
— Local detention provides critical mitigation for development and CIP
— Regional benefits are dependent on location and timing of development
— Future conditions info shows development around existing urban centers
— Comprehensive impact analysis should be performed

 Floodplain Preservation
— Losses to floodplain storage could negatively impact downstream areas
— Future Conditions modeling does not include floodplain fill
— Approx. market value of all flooded structures in the 100-year ~ $2-3B




Buyouts

« Structures currently located in the 2-, 5-year floodplains may
see some benefits, but will likely continue to flood

« Removed from the instances of flooding for damage centers
 Maintained in the BCR calculations

 Generally a higher BCR on buyouts than structural projects
 Best option may be to buyout structures in this category
 Buyout cost is approximately $190M




Path to Implementation

* |dentify projects to be included in MDP

 Finalize modeling of individual selected projects

« Perform project prioritization

 Develop project phasing plan

» Move forward with Feasibility, Preliminary Engineering, Design




Secondary Mitigation Planning

* Received input from HCFCD, MCO, USGS, Others

 Updated Secondary Mitigation Memo (05/13/20)

— 26 Gages recommended (HCFCD Currently installing 5)
— Approximate installation cost range $240k - $330k (Plus Maintenance)
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Other Mitigation Actions

« Other Mitigation Action Goals
— Evaluate communications plan/protocol during emergencies
— Identify critical infrastructure and compare to inundation
— Determine expected flood frequency evacuation routes

 Conducted Emergency Management Workshop (March 11th)
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Communication and Outreach

Communication

— Study Partners Meetings (6

— Supporting Partners Meeting (8
— Emergency Managers Workshop
— H-GAC Coordination

utreach

— 1%tround of community meetings
complete — December 2019

— 2" Community Meeting (Virtual
in planning — August 2020

— Stakeholder Meetings (Jul/Aug

— Study Website
www.sanjacstudy.org

SAN JACINTO REGIONAL WATERSHED
MASTER DRAINAGE PLAN

FACT SHEET

ZCONTROI
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The San Jacinto Regionol Watershed Master Drainage Plan i @ comprehensive
ST A GLOSSARY

the San Jacinto River Autharity, Monigomery County, and the City of Housion Watershed 4

This infagrated afforl, kick starfed in April 2019, willdenfy future flocd mifgafion
projects hat can be mplemented in the nsar and long-term fo raduce flood risks
o paople and property troughout the San Jacinta River regional watershed

The goals of he San Jacinko Regional Watsrshed Master Drainage Plan ar fo

« Idantiy the ragions vulnsrabiliies to flocd hazards using Aflas 14 rainfall

o enhance public
capabilfies during a flood disaster event

« Evaluate flood mitigation sirafegies fo improve community resilience

* Proxide a comprehensive Flood Mifigafion Plan that supporis the needs and
abjectives of sach regional pariner

The goals of the project will be achisved by developing @ set of hydrologic and
hydraulic modls for the major ributaries of the Upper San Jacinto River regional
wotershed [from the headwaters in Walker County to the Infersicte 10 crossing
atthe SanJacinto River in Harris County). The models wiluse consisten, cohesive
methodology and rainfall rafes, regardless of the county in which fhose chamnls
are located

Information fo be developed includes non-regulatory inundation maps [no
intended fo replace current effeciive maps} for the studied sreamsthat show the
atent and deph of riverine floading of the largsr rvers wihin the watershed
for an armay of simulated storm events . Addfionally, information will be gathered
aboutthe numbar of structurss, acres of land, properiss, and mies of readway
that are ithir model plai ill be used to inform
and updote Hazard Mifigation Plans for each of the paricpating pariners
and to provide guidance on regulations for future growth within the study area.

% The project area covers nearly 3,000 squore miles. The expected completion
time frame is Fall 2020. The projectis budgsted af $2.7 millon.

Contact Us
The parficipating projact pariers are interested in hearing from you. Pleass
contactyour local representative with cemments and questions

+ Harris County Flood istrict - Jing Chen, jing chen@hclcd}
» San Jacinto River Autherity — Matt Barreft; mbarreti@sjra.net

+ Montgoemery County — Dians Cooper, diane.cooper@metx.org
~ City of Houston - Gary Hil, gary hill@houstontx gov

SAN IACINTO REGIGNAL WATER SHED MASTER DRAINAGE PLAN FAGT SEET
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FREQUENTLY ASKED QUESTIONS



Current Progress

Schedule Update srs/20% Completion Date

« Existing H&H/Calibration — 100% (Finalized)
 Primary Mitigation Planning (Under Review) — 95%
 Secondary Mitigation Planning (Finalized) — 100%

Other Mitigation Actions (Under Review) — 95%

SAN JACINTO REGIONAL WMDP - PROJECT SCHEDULE

Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20

Task 1: Project Management,

Coordination, and Document Control 8/31/2020

Task 2: Review and Assess Existing Data

(N 6/17/2019

Task 3: Existing Conditions Hydrologic and
Hydraulic Model Development

Task 4: Analyze Historical Storm Events 01/4/20
and Calibrate Models

Task 5: Future Conditions Hydrologic and

Hydraulic Models (LIS B/27/2020

Task 6: Primary Flood Mitigation Planning ELPR-D/13/2020

Task 7: Secondary Flood Mitigation

Planning 0/2020

Task 8: Other Flood Hazard Mitigation

Actions 6/30/2020

Task 9: Co mmunlt\f Outreach and r'ysl 32 8/24/2020
Education

Task 10: Final Deliverables 45 L) 8/31/202T




Study Submittals

e Submitted

Existing Conditions Memorandum (08/12/19)
Historical Storms Memorandum (04/07/20)

Future Conditions Memorandum (04/07/20)
Secondary Mitigation Memorandum (05/13/20)
Primary Mitigation Memo (06/08/20)

Updated Sedimentation/Vegetation Memo (06/26/20
Other Mitigation Actions Memao (06/30/20)

Draft Report (7/14/2020)

* Upcoming

Final Report (08/31/20)
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SAN JACINTO

REGIONAL WATERSHED %Eb’»""r?m
MASTER DRAINAGE PLAN DISTRICT

To:

From:

Subject:

Meeting Date:  07/23/2020 — 8:00 pm

Location:

AVO No.:

MEETING MINUTES

Jing Chen, P.E., CFM Attendees: Amber Batson, SJRA
Bret Raley, SJRA

Terry Barr, P.E., CFM Chuck Gilman, SJRA
Cheryl Turney, SJRA

San Jacinto River Watershed Master Chris Meeks, SJRA

Drainage Plan Progress Meeting

Cynthia Bowman, SJRA

Daniel Hildebrand, SJRA

Heather Ramsey-Cook, SJRA

Jace Houston, SJRA
Go To Meeting Webinar James Alexander, SJRA
Jason Williams, SJRA
Minutes Date:  07/23/2020 Kaaren Cambio, STRA
Lloyd Tisdale, SIRA
033465.002 Pam Steiger, SIRA
Raymond Johnson, SJRA
Rick Moore, SJRA
Ron Kelling, SJRA
Ronnie Anderson, SJRA
Tom Michael, SJRA
Jing Chen, HCFCD
Beth Walters, HCFCD
Terry Barr, Halff Associates, Inc.

Item

Description

Action

Study Presentation

Mr. Barr started the presentation with a general overview of the project

Goals and Objections

Terry introduced the San Jacinto study. He showed the watershed
included in the study and the funding partners. He presented the location
of the watershed in reference to the SJRA coverage area

Terry showed the density of flood claims within the basin.

Terry introduced the goals and objectives of the San Jacinto Regional
Watershed Master Drainage Plan.

Existing Conditions

Terry presented the update of the Existing Conditions analysis. He stated
that all major streams in the basin have been included in a combined
existing conditions model. The model utilized existing models from
HCFCD as well as new models for the upper regions. The model utilizes
the latest Atlas 14 rainfall and has been calibrated to historical storm
events including Hurricane Harvey and Memorial Day 2016. The model
has also been validated with the October 1994 and Tropical Storm Imelda
events. The calibration and validation including comparing the model to
22 USGS gages in the watershed.

Page 1 of 4




Primary Mitigation Planning

Terry summarized the primary mitigation process which included
identifying mitigation strategies to reduce flooding for region.

The team identified damage centers to determine which locations should
be targeted with the mitigation projects using the structural inventory tool
and the updated existing conditions modeling. Of the damage centers, the
highest damage concentrations were in those centers closer to the
confluence.

Using the damage center information, the team identified tiers for
mitigation planning to rank the potential mitigation projects based on
number of damages, regional benefit, and potential mitigation volumes.
The team reviewed and cataloged projects recommended in several
previous reports to determine if any of these should be included in the
analysis. Many of the projects are no longer feasible or were originally
intended for water supply purposes; however, the information was used as
a starting point for many of the projects that were evaluated as part of this
study. In addition, the team also proposed new mitigation strategies.

The team evaluated a total of 25 projects, choosing those deemed most
effective to develop a regional master plan, which includes detention and
channelization project spread throughout the watershed. The “most
effective” projects are those that performed the best for each watershed as
well as provided regional benefit. Terry stated that the projects improve
the areas near the damage center within their respective watershed, but
also provide flood reduction benefits further downstream, including
beyond their confluences with receiving streams. He stated that Lake
Houston limits the effectiveness of these projects downstream (ex.
confluence with East Fork) and that reductions to the Lake Houston level
would be needed to see further improvements. However, this study does
not evaluate or recommend changes to the lake. A separate Lake Houston
study is reviewing improvements for the Lake Houston area.

The benefit-cost ratios (BCR) for Spring Creek were the highest because
more development in the Spring Creek Watershed. However, overall cost
benefits are not positive for many of the projects (0.75 — 1 range). Terry
stated that the BCR is not the only metric for funding the projects. FEMA
will also consider social benefits for this BCR range of 0.75 to 1 and some
funding may still be available for these projects.

In addition, Terry showed the low-to-moderate income (LMI) areas as
they relate to potential projects. Funding will vary based on LMI. Lower
income areas could potentially be good candidates for CDBG or other
funding sources that account for socio-economically disadvantaged areas.
Terry discussed additional mitigation measures, including detention,
floodplain preservation, and buyouts, as potential options. Detention
associated with local development is needed to offset negative impacts for
the local streets, sewers, and streams. Future projections show that the
impact of local detention on the regional scale is minor, but much of the
analysis depends on assumptions made about the development location
and timing. Terry reiterated that detention is an important tool to mitigate
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drainage impacts of development especially when considering cumulative
effects or hydrograph timing.

Terry stated that floodplain preservation is recommended because losses
in floodplain storage can have negative impacts downstream. The study
did not evaluate specific areas or scenarios related to floodplain
preservation.  Future conditions do not include floodplain fill. Harris
County has “no adverse impact” and floodplain fill mitigation policies in
place and Terry agreed that those policies were beneficial.

Terry indicated that while the proposed projects (detention, channel) will
provide significant benefits, some structures, specifically those that flood
during frequent storms (2- & 5-year), will likely continue to flood. For
these structures, buyouts may be the recommended strategy. Buyout is
more effective than the mitigation projects from a purely economic
perspective.

The next step is to finalize and prioritize the list of projects to be included
in the overall master drainage plan and develop a project phasing plan and
then finally move forward with feasibility, preliminary engineering,
design, construction, etc.

Secondary Mitigation Planning

Terry presented the additional gages that are recommended in the area
including stage, flow, and rainfall. The gages provide first responders
early information to flooding in the region. The team recommended 26
gages throughout the San Jacinto Basin, 5 of which are already being
installed by HCFCD. Many of the gages are proposed in the upper basin
areas where there are currently minimal gages. This is a benefit to Harris
County because the gages will identify, early in the storm event, the
amount of runoff that is expected to be routed through Harris County from
the upper basin.

Other Mitigation Actions

Terry discussed coordinating with local agencies to determine how the
agencies react to storm events and their communication protocols.

The team also identified roadway levels of service and critical
infrastructure within the potential floodplains.

Most counties have a plan for responding to flooding events and are
already coordinating with the region. Identified some areas of
improvements for each agency.

Communication and Outreach

Terry explained that there is a defined coordination effort, which includes
meetings with both the study partners, and other supporting partners, such
as the surrounding counties and H-GAC.

As part of the Other Mitigation Actions task, the team met with emergency
managers for each of the regional entities to understand protocol, and also
conducted an emergency management workshop.

The team also has an outreach plan, with the first round of community
meetings in December 2019 and a second round planned for August 2020
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(virtual). In addition, there is a study website that provides an overview of
the study goals and progress. (Www.sanjacstudy.org)

Study Schedule

® Terry presented the study schedule with the final report being submitted
in August 2020.

SJRA Board Comments and Questions

e Kaaren stated that none of the projects in the study presented included
projects on Cypress Creek. She asked why it was not included. Terry
mentioned that there were already studies and efforts on Cypress Creek.

e Kaaren asked if the study included any of the other projects on Cypress
Creek. Terry stated that most of the large detention available would
address the overflow and not issues downstream. He also stated that
detention on Cypress Creek did not have much impact on elevations in
Lake Houston.

¢ Kaaren recommended using FEMA as a partner since most of the money
came from FEMA and that it may help in seeking future funding. Terry
stated that the draft report mentions the potential funding sources. She
mentioned that BRICK funding would be a good opportunity for future
funding. Caren applauded the project fact sheets to simplify the
information.

e Lloyd stated that he may have more questions once the study is completed
as to how to continue funding these projects.

e Mark asked if there was any Harris County bond funding for any of these
projects. Terry stated that HCFCD would be better suited to answer the
question but there may be some funding available for upstream projects.

e Mark asked if the Lake Houston gates project was included. Terry stated
that the

e Mark asked if the sediment from sand mines are addressed in the report.
Terry stated that overall sediment measures are mentioned but that further
study may be required for specific sediment measures.

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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PRECINCT BRIEFING AGENDA

Harris County Precinct 1

May 21, 2020
San Jacinto Regional Watershed Master Drainage Plan
Skype Conference Call

Meeting called by: Jing Chen, P.E., CFM Type of Meeting: Precinct Briefing
Facilitator: Terry M. Barr, P.E., CFM  Meeting Start Time: 11:00 am
Meeting Stop Time: 12:00 pm
Agenda
1. Introductions
2. Goals and Objectives
e Conduct a comprehensive Flood Mitigation Plan
e Identify vulnerability to flood hazards causing loss of life and property
e Develop approaches to enhance public information and flood level assessment
e Evaluate flood mitigation strategies to improve long-term resilience
3. Existing Conditions
e Existing Conditions H&H Modeling Update
e Analysis of Historical Storms
4. Primary Mitigation Planning
e Flood Mitigation Strategies
e Primary Mitigation Tasks
e Damage Center Identification
e Flood Mitigation Projects
e Implementation Planning
e Sedimentation and Vegetation
5. Secondary Mitigation Planning
e Gage Recommendations
6. Other Mitigation Actions Planning
e Coordination with Emergency Managers
e Updated communication plans/protocols
e Critical infrastructure and roadway flood frequency
7. Community Outreach
e Partners and Stakeholder Communication
e Community Outreach
8. Study Schedule
9. CWA Lake Houston Gate Study Update
10. Questions
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Agenda

 (Goals and Objectives

 Existing Conditions

 Primary Mitigation Planning
 Secondary Mitigation Planning
 Other Mitigation Actions Planning
e Community Outreach

 Project Schedule and Status

« CWA Lake Houston Gate Study
 Questions




San Jacinto Ri\{_er Basin

e 75% HMGP Funded

e 25% Local Funded

Stream Length

Stream Name (Miles)
West Fork San Jacinto River 61.4
East Fork San Jacinto River 73.2
San Jacinto River 16.3
Lake Creek 58.9
Cypress Creek 60.5
Little Cypress Creek 20.8
Spring Creek 69.6
Willow Creek 19.8
Caney Creek 49.3
Peach Creek 53.5
Luce Bayou 10.8
Tarkington Bayou 36.9
Jackson Bayou 4.6
Total 535.6

-
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San Jacinto River
Lake Houston
Cypress Creek

| Legend

"] SJR Watershed
"] County Line
Precinct Number
g Precinct 1

@l Precinct 2

" Precinct3

£ Precinct 4
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Goals and Objectives

 The goal of the San Jacinto Regional Watershed Master
Drainage Plan is to
— Conduct a comprehensive Flood Mitigation Plan
— ldentify vulnerability to flood hazards causing loss of life and property

— Develop approaches to enhance public information and flood level
assessment

— Evaluate flood mitigation strategies to improve long-term resilience

 The plans specific objectives are:
— Primary Flood Mitigation Planning (Detention, Conveyance, Buy-Outs)
— Secondary Mitigation Planning (Flood Assessment/Warning)
— Other Mitigation Actions (Communications Protocols, Flood Response)
— Community Outreach & Education (Drainage, Maintenance, Projects)




Existing Conditions H&H Analysis

> .
- “3% 8
305

 Developed Comprehensive Model
 Limited Updates to M3 Models

e Hydrology RN N
— Atlas 14 Rainfall (varies by watershed) ‘
— Updated Watershed Delineation
— Soils, % Impervious, BDF (TC+R)
— HEC-HMS Model Development

 Hydraulics
— Updated cross section geometry
— New/updated bridges and culverts
— Reviewed and adjusted n-values
— Developed unsteady RAS models
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Analysis of Historical Storms

e S e

* Historical Storms %y
— Memorial Day (2016) M= | |
— Hurricane Harvey (2017)
— TS Imelda (2019)
— October 1994

 Leveraged Gage Adjusted
Radar Rainfall (GARR) Data

« USGS Gages (Used 22/25)
— Met with USGS
— Peach Creek Adjustment
— Gage Summary in Report

« (Calibration Report Submitted




Flood Mitigation Strategies

* Primary Flood Mitigation Planning (Flood Reduction)
— Primary Alternatives — Based on previously identified solutions
— Secondary Alternatives — Developed additional flood reduction projects
— Develop cost estimates
— Evaluate potential benefits
— ldentify implementation path and challenges

« Secondary Flood Mitigation Planning (Flood Warning)
— Coordinate with HCFCD, MCO, SJRA, TXDOT, USGS, NWS
— Recommend locations for additional FWS gages
« QOther Mitigation Actions (Flood Response)
— Coordinate with agencies responsible for Emergency Management

— Provide recommendations for updated communications protocols
— ldentify potential flooding of roadways and critical infrastructure




Primary Mitigation Tasks

 Evaluate flood damages using the Structural Inventory Tool

* |dentify “Damage Centers”

 Determine volume reduction for a range of LOS improvements
» Compare reduction volumes to potential benefits

« Estimate preliminary target volumes for each damage center

« Consider previously identified projects

* Develop new potential projects

 Select watersheds with highest potential for improvements




Damage Center Identification

* Run models for frequency storm events
 Develop the Structural Inventory Tool
* |dentify Damage Centers

Spring Creek — Structures at Risk of Flooding
1,200
5 Significant number of
5 1,000 . : :
8 structures at risk during higher  500yr
5 899 frequency storms (2-yr - 25-yr) 100yr
g:j 600 I 50yr
§ 400 M 25yr
= M 10yr
§ 200 . - HI M Syr
& 0 = == .-_J—:hz_:- = e W 2yr
62 60 58 56 54 52 50 48 46 44 42 40 38 36 34323028 2624222018 161412108 6 4 2 0
River Mile




Damage Center Identification
) EaSt FOI’k SJR, WeSt FOI'k SJR . Spring Creek — Instances of Structural Flooding (50-yr Proje‘cf |‘_ife)

ing

» Peach, Caney, Spring Creeks | - H
I ] ; R élsco IIIII
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Watershed Mitigation Potential

 Higher Potential
— Spring Creek (Benefits in watershed; Potential reduction downstream)
— East Fork (Major Lake Houston contributor; Available open space)
— Peach/Caney Creek (Available open space; Benefits in watershed)

* Moderate Potential
— Lake Creek (Available open space; large contributing area to West Fork,
Limited benefits in the Lake Creek watershed)
« Lower Potential
— Cypress Creek (Limited open space; Other HCFD efforts; Overflow)
— Willow Creek/Little Cypress Creek (Small contribution; Limited space)
— Luce/Tarkington Bayou (Limited damages; Smaller contribution; Flat)
— Jackson Bayou (Very small contribution; Downstream of Lake Houston)
— West Fork (Limited open space; High volume; Benefits in watershed)




Previously Recommended Projects

» Reviewed previous reports and master plans

1943 — San Jacinto River Master Plan

1957 — San Jacinto River Master Plan

1985 — Upper San Jacinto River Flood Control Study

1989 — South Montgomery County Flood Protection Plan

1997 — Lake Creek Reservoir Study

2000 - Lake Houston Regional Flood Protection Study

2015 — Cypress Creek Overflow Management Plan

2019 - Estimate Land Cover Effects on Selected Watersheds

2019 - Hurricane Harvey San Jacinto River Flooding (presentation)




Previously Recommended Projects

 Considered 34 Previously Recommended Projects
— 1943/1957 - San Jacinto River Master Plan

— 1985 - Upper San Jacinto River Flood Control Study
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#20
Channel Improvements
De-snagging

Watershed Description

Legend
15l Bridge Modification
Partial Desnag and Channedization
Channelization and Desnag
[_] Subbasin Boundaries
Resevoirs.
S.J. Main Stems
—— Highways

East Fork
East Fork Reservoir (EF- 1985

Reservoir assumes only using 3 of 5' of storage




San Jacinto Regional WMDP
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Flood Reduction Projects Summary

Watershed Project General Location Estimated | Present Value | Benefit-Cost
Type Costs (M) | Benefit($M) | Ratio (BCR)
Spring Creek Detention Walnut Creek 10 miles U/S of Spring Creek 91-120 123 1.02-1.35
Spring Creek Detention Mill Creek 10 miles U/S of Spring Creek 96 - 126 81.6 0.65-0.85
Spring Creek Detention Birch Creek 10 miles U/S of Spring Creek 77-117 82.6 0.70-1.07
Spring Creek Bench I-45 to 3 miles D/S of Riley Fuzzll 81 145.3 1.79
Spring Creek Bench Between Gosling Road and I-45 123 82.6 0.66
Spring Creek Bench DC2-200 U/S of I-45 59 53 0.89
Spring Creek Bench DC2-500 U/S Kuykendahl Rd. to Willow Creek 142 70.3 049
Lake Creek Detention Caney Creek 0.3 miles North of SH 105 98-163 34 0.21-0.35
Lake Creek Detention Little Caney Creek 1.1 miles U/S of Lake Creek 98-128 27.6 0.22-0.28
Lake Creek Detention Garrett's Creek 0.74 miles U/S of Lake Creek 107 - 131 354 0.27-0.33
Lake Creek Detention Lake Creek Mainstem 0.6 miles U/S of SH105 187 - 264 618 0.15-0.22
Peach Creek Detention Peach 12 miles U/S of New Caney @ SH105 299-428 57 0.13-0.19
Peach Creek Detention Peach/Walker 19 miles U/S of New Caney 203 -222 68 0.30-0.33
Peach Creek Channel Peach Creek D/S of -69 180 759 042
Caney Creek Detention Caney Creek 1.0 miles U/S of FM 1097 104 - 131 19.8 0.15-0.19
Caney Creek Detention Caney Creek 1.9 miles U/S of SH 105 177 - 207 26.3 0.13-0.15
Caney Creek Channel Caney Creek D/S of I-69 to the East Fork 140 47 0.34
East Fork Detention Winters Bayou Nebletts 2 miles U/S Cleveland 128 - 176 39.8 0.15-0.20
East Fork Detention Winters Bayou 5 miles U/S of Cleveland 132-163 44.2 0.26-0.33
East Fork Detention East Fork 10 miles U/S of Cleveland near FM945 138-141 343 0.15-0.16
East Fork Bench East Fork FM 1485 to Luce Bayou 326 249 0.08
West Fork Channel West Fork from |-45 to SH 242 148 33.8 0.22
West Fork Channel West Fork from I-45 to 3.2 miles D/S of SH 242 179 30.3 0.15
West Fork Channel West Fork D/S of I-69 (3000' Wide) 722 67 0.09
West Fork Bench West Fork D/S of 69 (3500' Wide) 818 55.6 0.07




San Jacinto Regional WMDP

« Combined projects show increased local and regional benefits

 Current project combinations (by Watershed)
— Spring Creek: Walnut Detention, Birch Detention, I-45 to Riley Fuzzell
— Lake Creek: Caney Detention, Little Caney Detention, Garrett’s Detention
— East Fork: Winters Detention, Lower East Fork Channel Improvements
— Caney Creek: SH105 and FM1097 Detention, Channel D/S of |-69
— Peach Creek: SH 105 and Walker Detention, Channel D/S of I-69
— Full Combined Model: Ultimate Flood Reduction Improvements

* Projects in Spring Creek have the highest BCR (0.70 — 1.79)




San Jacinto Regional WMDP

e Plan Cost: $3.1B - $3.5B
e Qverall Plan Benefits: $677 M
e BCR:0.19-0.22

_—_ Damages, .

Watershed Damag((ess',wlimstmg Combinegd Alts B;:;];It
($M)

Spring 466.6 163.8 302.8
Willow 1122 86.6 25.6
Cypress 213.2 211.6 16
Little Cypress 309 30.8 0.1
East Fork 1014 56 455
West Fork 269.7 1327 137
Lake Creek 10.1 3.2 6.9
Peach 113.1 27.9 85.3
Caney 135.6 63.8 719
Luce 14.6 14 05
Total 1467.4 790.4 677.2




Low to Moderate Income (LMI) Areas

Percent Low-Moderate
Income

I 0.00 - 24.99
B 25.00 - 49.99
[ ]150.00 - 74.99
[ 75.00 - 100.00




Additional Regional Measures

 Detention Policy

— Detention associated with local development provides critical mitigation,
but the regional benefits associated with local detention are highly
dependent on the location and timing of development

— 2070 modeling indicated limited detention impact, but development was
centered on the urban core lower in the basin (1-2% volume increase)

— Ultimate development along the basin outer boundaries shows a higher
increase in runoff volume ( >5%); detention impact may increase

— Detention DOES have an impact on local flooding issues

 Floodplain Preservation
— Losses to floodplain storage could negatively impact downstream areas
— Future Conditions modeling does not include floodplain fill
— Approx. market value of all flooded structures in the 100-year ~ $3B




Buyouts

« Structures currently located in the 2-, 5-year floodplains may
see some benefits, but will continue to flood

« Removed from the instances of flooding for damage centers
 Maintained in the BCR calculations

 Generally a higher BCR on buyouts than structural projects
 Best option may be to buyout structures in this category




Buyouts

« Summary of structures and expected damages in each
watershed that flood in the 3-year event

Buyouts - Structures Flooding in 5-yr Event
Watershed Count Market Value Mkt Value * 1.25 E())(i;r::nr:::e BCR
Spring 87 12,184,636 15,230,795 80,537,873 53
Willow 43 13,197,517 16,496,896 30,707,624 1.9
Cypress 3 12,790,373 15,987,966 55,385,994 35
Little Cypress 13 2,468,448 3,085,560 11,513,834 3.7
East Fork 34 4,083,750 5,104,688 21,596,467 42
West Fork 10 1,412,655 1,765,819 6,244,840 35
Lake Creek 3 519,100 648,875 2,390,871 3.7
Peach 7 7,536,240 9,420,300 44,668,723 47
Caney 82 7,288,986 9,111,233 56,872,257 6.2
Luce 5 583,203 729,004 2,845,449 39
Tarkington 60 6,657,070 8,321,338 45,279,121 54
Jackson Bayou 2 518,533 648,166 1,529,131 24
Gum Gully 1 211,015 263,769 1,514,652 5.7
442 69,451,526 86,814,408 361,086,836 42




Implementation Planning

* |dentify projects to be included in MDP
« Finalize modeling of individual selected projects

 Develop Project Tiers (Regional Approach)
— Select and weight metrics based on study partner input
— Update project costs and benefits
— Gather information on the selected metrics
— Perform project prioritization

 Develop project phasing plan

— Model projects cumulatively (i.e. Project 1, Project 1 & 2,...All projects)
to ensure no negative impacts

— Update environmental and cultural data, update utility information, ROW
— ldentify potential funding sources depending on criteria (BCR, LMI, etc.)

» Move forward with Feasibility, Preliminary Engineering, Design




Sedimentation and Vegetation

 Strategies to reduce flow of sediments into Lake Houston

 Developed annual sediment rating curves for 7 watersheds
— Predictive tool that relates sediment transport with stream flow
— Cypress Creek is the highest contributor

* First step toward Regional Sediment Management Plan (RSM)
* Inventory of sediment sources

« Common sediment management strategies

« Recommended strategies for West Fork and Spring Creek
 Did NOT evaluate relationship between sediment and flooding
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Secondary Mitigation Planning

* Received input from HCFCD, MCO, USGS, Others

 Updated Secondary Mitigation Memo (05/13/20)

— 26 Gages recommended (HCFCD Currently installing 5)
— Approximate installation cost range $240k - $330k (Plus Maintenance)
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Other Mitigation Actions

« Other Mitigation Action Goals
— Evaluate communications plan/protocol during emergencies
— Identify critical infrastructure and compare to inundation
— Determine expected flood frequency evacuation routes

Conducted Emergency Management Workshop (March 11th)

'




regional sudy led by local parimers induding the Harris County Flood Conirl Disrict
the Sen Jacinto River Authority, Monigomery County, and the City of Houston. ‘Watershed A
This infagrated afforl, kick starfed in April 2019, willdentfy future flood mifigation [
projscts hat can be mplemented in the nsar- and long-term fo raduce flood rsks [
k

Communication

— Study Partners Meetings (6

— Supporting Partners Meeting (8
— Emergency Managers Workshop
— H-GAC Coordination

QOutreach

— 15tround of community meetings
complete — December 2019

— 2" round of community meetings
in planning — July 2020

— Woodlands Drainage Task Force
Meeting — January 28

— Study Website

www.sanjacstudy.org

SAN JACINTO REGIONAL WATERSHED
MASTER DRAINAGE PLAN

FACT SHEET

ZCONTROI
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The Son Jacto fegonl Wolershed Naslr Drainoge Fion s o comprehensive  [FeSPepppman

o paople and property troughout the San Jacinta River regional watershed

The goals of he San Jacinko Regional Watsrshed Master Drainage Plan ar fo

« Idantiy the ragions vulnsrabiliies to flocd hazards using Aflas 14 rainfall

o enhance public
capabilfies during a flood disaster event

« Evaluate flood mitigation sirafegies fo improve community resilience

* Proxide a comprehensive Flood Mifigafion Plan that supporis the needs and
abjectives of sach regional pariner

The goals of the project will be achisved by developing @ set of hydrologic and
hydraulic modls for the major ributaries of the Upper San Jacinto River regional
wotershed [from the headwaters in Walker County to the Infersicte 10 crossing
atthe SanJacinto River in Harris County). The models wiluse consisten, cohesive
methodology and rainfall rafes, regardless of the county in which fhose chamnls
are located

Information fo be developed includes non-regulatory inundation maps [no
intended fo replace current effeciive maps} for the studied sreamsthat show the
atent and deph of riverine floading of the largsr rvers wihin the watershed
for an armay of simulated storm events . Addfionally, information will be gathered
aboutthe numbar of structurss, acres of land, properiss, and mies of readway
that are ithir model plai ill be used to inform
and updote Hazard Mifigation Plans for each of the paricpating pariners
and to provide guidance on regulations for future growth within the study area.

% The project area covers nearly 3,000 squore miles. The expected completion
time frame is Fall 2020. The projectis budgsted af $2.7 millon.

Contact Us
The parficipating projact pariers are interested in hearing from you. Pleass
contactyour local representative with cemments and questions

+ Harris County Flood istrict - Jing Chen, jing chen@hclcd}
» San Jacinto River Autherity — Matt Barreft; mbarreti@sjra.net

+ Montgoemery County — Dians Cooper, diane.cooper@metx.org
~ City of Houston - Gary Hil, gary hill@houstontx gov

SAN IACINTO REGIGNAL WATER SHED MASTER DRAINAGE PLAN FAGT SEET

om

HARRIS COUNTY

FREQUENTLY ASKED QUESTIONS



m Current Progress

Schedule Update sra/20ts Completion Date

« Existing H&H/Calibration — 100% (Finalized)

 Primary Mitigation Planning (Workshops Completed) — 85%
 Secondary Mitigation Planning (Adjusted Schedule) — 100%
 Other Mitigation Actions (Adjusted Schedule) — 80%

SAN JACINTO REGIONAL WMDP - PROJECT SCHEDULE
Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20

Task 1: Project Management,

Coordination, and Document Control 8/31/2020

Task 2: Review and Assess Existing Data

=N 6/17/2019

Task 3: Existing Conditions Hydrologic and
Hydraulic Model Development

Task 4: Analyze Historical Storm Events

and Calibrate Models 01/4/20

Task 5: Future Conditions Hydrologic and

Hydraulic Models iLYR B/27/2020

6/8/202

[=]

Task 6: Primary Flood Mitigation Planning

Task 8: Other Flood Hazard Mitigation

Actions /292020

Task 9: Community Outreach and

Education 8/24/2020

Task 10: Final Deliverables 84 8/31/202




Study Submittals

e Submitted

— Existing Conditions Memorandum
— Secondary Mitigation Memorandum
— Historical Storms Memorandum
 Upcoming
— Other Mitigation Actions Memo (Early June)
— Alternative Funding Memo (Early June)
— Updated Sedimentation/Vegetation Memo (06/12/20)
— Primary Mitigation Memo (06/08/20)
— Draft Report (07/13/20)
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SAN JACINTO (3
REGIONAL WATERSHED =h
MASTER DRAINAGE PLAN

STUDY PARTNERS MEETING NOTES

Harris County Precinct 1

May 21, 2020
San Jacinto Regional Watershed Master Drainage Plan
Skype Conference Call

Meeting called by: Jing Chen, P.E., CFM Type of Meeting: Precinct Briefing
Facilitator: Terry M. Barr, P.E., CFM Meeting Start Time:  11:00 AM
Meeting Stop Time: ~ 12:00 PM
Agenda
1. Attendees

e Terry Barr, Halff

e Sam Hinojosa, Halff

e Andrew Moore, Halff

e lJing Chen, HCFCD

e Gary Bezemek, HCFCD

e Lance Gilliam, Harris County Precinct 1

e Myron Jones, HCFCD

e Amar Mohite, Harris County Precinct 1

e Garrett Johnson, FNI

2. Goals and Objections

e lJing introduced the meeting.

e Terryintroduced the goals and objectives of the San Jacinto Regional Watershed Master
Drainage Plan.

e Amar asked if the study would look at policy rules and regulations to determine how future
development could affect flooding. Terry stated that the study did review future conditions
to determine how 50-year projected development could affect the major channels. He
stated that it is difficult to identify localized flooding issues in a large regional study. While
the inclusion of onsite detention for development in the modeling does not show a
significant impact, Terry stated that the team believes detention policy is important to
avoid local flooding impacts resulting from development.

e Amar stated that if you look at the past 20 years, the region has grown rapidly. He stated
the study should recommend a coalition for the region that promotes the idea that local
jurisdictions should coordinate on policies. Terry agreed and stated that some of the future
conditions analysis does relay this information. Amar stressed that even general discussion
of future coalitions and coordination should occur.

3. Existing Conditions

e Terry presented the update of the Existing Conditions analysis. He stated that all major
streams in the basin have been included in a combined existing conditions model. The
model utilizes the latest Atlas 14 rainfall and has been calibrated to historical storm events
including Hurricane Harvey and Memorial Day 2016. The model has also been validated
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with the October 1994 and Tropical Storm Imelda events. The calibration and validation
including comparing the model to 22 USGS gages in the watershed.

4, Primary Mitigation Planning

e Terry summarized the primary mitigation process which included identifying mitigation
strategies to reduce flooding for region.

e The team identified damage centers to determine which locations should be targeted with
the mitigation projects using the structural inventory tool and the updated existing
conditions modeling. Of the damage centers, the highest damage concentrations were in
those centers closer to the confluence.

e Using the damage center information, the team identified tiers for mitigation planning to
rank the potential mitigation projects based on number of damages, regional benefit, and
potential mitigation volumes.

e The team reviewed and cataloged projects recommended in several previous reports to
determine if any of these should be included in the analysis. Many of the projects were no
longer feasible or were originally intended for water supply purposes; however, the
information was used as a starting point for many of the projects that were evaluated as
part of this study. In addition, the team also proposed new mitigation strategies.

e The team evaluated a total of 25 projects, choosing those deemed most effective to
develop a regional master plan, which includes detention and channelization project spread
throughout the watershed. The “most effective” projects are those that performed the
best for each watershed as well as provided regional benefit. Terry stated that the projects
improve the areas near the damage center within their respective watershed, but also
provide flood reduction benefits further downstream, including beyond their confluences
with receiving streams. He stated that Lake Houston limits the effectiveness of these
projects downstream and that reductions to the Lake Houston level would be needed to
see further improvements. However, this study does not evaluate or recommend changes
to the lake. A separate Lake Houston study is reviewing improvements for the Lake
Houston area.

e The benefit-cost ratios (BCR) for Spring Creek were the highest, but overall cost benefits are
not positive for many of the projects. Terry stated that the BCR is not the only metric for
funding the projects. Acreage recovered, roadway miles removed, and raw structure
counts should also be considered. In addition, Terry showed the low-to-moderate income
(LMI) areas as they relate to potential projects. Lower income areas could potentially be
good candidates for CDBG or other funding sources that account for socio-economically
disadvantaged areas.

e Terry discussed additional mitigation measures, including detention, floodplain
preservation, and buyouts, as potential options. Detention associated with local
development is needed to offset negative impacts for the local streets, sewers, and
streams. Future projections show that the impact of local detention on the regional scale is
minor, but much of the analysis depends on assumptions made about the development
location and timing. Development locations can change and alter the results. Terry
reiterated that detention is an important tool to mitigate drainage impacts of development
and agreed with Amar that the study should be careful to clarify the team’s position on
detention.

e Amar stated that the study could also bring up regional detention and mention it if this
would be more effective than local detention. Amar stated that detention for development
and detention for flood reduction should be clarified early in the reports.

20f4
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e Terry stated that floodplain preservation is recommended because losses in floodplain
storage can have negative impacts downstream. The study did not evaluate specific areas
or scenarios related to floodplain preservation. Harris County has “no adverse impact” and
floodplain fill mitigation policies in place and Terry agreed that those policies were
beneficial.

e Terryindicated that while the proposed projects (detention, channel) will provide
significant benefits, some structures, specifically those that flood during frequent storms (2-
& 5-year), will likely continue to flood. For these structures, buyouts may be the
recommended strategy.

e The next step is to finalize the list of projects to be included in the overall master drainage
plan and develop a project phasing plan.

e Terry briefly discussed the Sedimentation and Vegetation report, which identifies strategies
to reduce flow of sediments into Lake Houston. The report is the first step toward a
regional sediment management plan. Terry specified that the sediment and vegetation
effort did not evaluate the impact of sedimentation on flooding.

5. Secondary Mitigation Planning

e Terry presented the additional gages that are recommended in the area including stage,
flow, and rainfall. The gages provide first responders early information to flooding in the
region. The team recommended 26 gages throughout the San Jacinto Basin, 5 of which are
already being installed by HCFCD.

6. Other Mitigation Actions

e Terry discussed coordinating with local agencies to determine how the agencies react to
storm events and their communication protocols

e The team also identified roadway levels of service and critical infrastructure within the
potential floodplains.

e Most counties have a plan for responding to flooding events and are already coordinating
with the region. Identified some areas of improvements for each agency.

7. Communication and Outreach

e Terry explained that there is a defined coordination effort, which includes meetings with
both the study partners, and other supporting partners, such as the surrounding counties
and H-GAC.

e As part of the Other Mitigation Actions task, the team met with emergency managers for
each of the regional entities to understand protocol, and also conducted an emergency
management workshop.

e The team also has an outreach plan, with the first round of community meetings in
December 2019 and a second round planned for July. In addition, there is a study website
that provides an overview of the study goals and progress. (www.sanjacstudy.org)

8. Study Schedule
e Terry presented the study schedule with the final report being submitted in August 2020.

9. CWA Lake Houston Gate Study Update

e Jing stated that the HCFCD is participating in the Lake Houston Gate project as a
stakeholder. She stated that the project is FEMA funded and the team will be looking at
benefit costs of the project, including minimizing downstream impacts to the additional
gates.

30f4
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e She stated the team is identifying successes and constraints of the project. She also
mentioned that the project kicked off in mid-April and the H&H analysis is ongoing and will
extend through October.

10. Questions/Comments

e Amar recommended the study include the discussion on detention policy and floodplain
preservation as a potential policy to reduce future flooding. Terry agreed and stated the
project report would include information.

e lJing recommended adjusting language for the detention to recognize that while local
detention did not result in significant changes at the regional level given the teams
modeling assumptions, detention is still a reliable strategy to mitigate development impacts

e Amar stated that these regional studies are needed but we need to be thoughtful in how
we present the information and to include some of the policy discussion. He stated that
pieces of reports can be taken out of context. Terry stated that the recommendations for
this region are long term and need to be presented as such.

e Amar and Lance requested the memos and reports to review and provide high level input
on the project.

4 of 4
W:\Citrix\33000s\33465\Admin\Meetings\Executive Briefing\HCPct1\G103-P003_San Jac WMDP_HCP1 MeetingNotes_2020521.docx



SAN JACINTO

REGIONAL WATERSHED 55@:;?%
MASTER DRAINAGE PLAN

PRECINCT BRIEFING AGENDA

Harris County Precinct 2

May 22, 2020
San Jacinto Regional Watershed Master Drainage Plan
Skype Conference Call

Meeting called by: Jing Chen, P.E., CFM Type of Meeting: Precinct Briefing
Facilitator: Terry M. Barr, P.E., CFM  Meeting Start Time:  2:00 pm
Meeting Stop Time: 3:00 pm
Agenda
1. Introductions
2. Goals and Objectives
e Conduct a comprehensive Flood Mitigation Plan
e Identify vulnerability to flood hazards causing loss of life and property
e Develop approaches to enhance public information and flood level assessment
e Evaluate flood mitigation strategies to improve long-term resilience
3. Existing Conditions
e Existing Conditions H&H Modeling Update
e Analysis of Historical Storms
4. Primary Mitigation Planning
e Flood Mitigation Strategies
e Primary Mitigation Tasks
e Damage Center Identification
e Flood Mitigation Projects
e Implementation Planning
e Sedimentation and Vegetation
5. Secondary Mitigation Planning
e Gage Recommendations
6. Other Mitigation Actions Planning
e Coordination with Emergency Managers
e Updated communication plans/protocols
e Critical infrastructure and roadway flood frequency
7. Community Outreach
e Partners and Stakeholder Communication
e Community Outreach
8. Study Schedule
9. CWA Lake Houston Gate Study Update
10. Questions
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Agenda

e (Goals and Objectives

 Existing Conditions

 Primary Mitigation Planning
 Secondary Mitigation Planning
 Other Mitigation Actions Planning
o Community Outreach

* Project Schedule and Status

o CWA Lake Houston Gate Study
e Questions




San Jacinto River Basin

e 75% HMGP Funded

e 25% Local Funded

Stream Name

Stream Length
(Miles)

West Fork San Jacinto River 61.4
East Fork San Jacinto River 73.2
San Jacinto River 16.3
Lake Creek 58.9
Cypress Creek 60.5
Little Cypress Creek 20.8
Spring Creek 69.6
Willow Creek 19.8
Caney Creek 49.3
Peach Creek 53.5
Luce Bayou 10.8
Tarkington Bayou 36.9
Jackson Bayou 4.6

Total 535.6
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Goals and Objectives

« The goal of the San Jacinto Regional Watershed Master
Drainage Plan is to
— Conduct a comprehensive Flood Mitigation Plan
— ldentify vulnerability to flood hazards causing loss of life and property

— Develop approaches to enhance public information and flood level
assessment

— Evaluate flood mitigation strategies to improve long-term resilience

 The plans specific objectives are:
— Primary Flood Mitigation Planning (Detention, Conveyance, Buy-Outs)
— Secondary Mitigation Planning (Flood Assessment/Warning)
— Other Mitigation Actions (Communications Protocols, Flood Response)
— Community Outreach & Education (Drainage, Maintenance, Projects)




Existing Conditions H&H Analysis

. R R
* Developed Comprehensive Model T

 Limited Updates to M3 Models
 Hydrology

Atlas 14 Rainfall (varies by watershed)
— Updated Watershed Delineation
— Updated Infiltration/Tranform Parameters
— HEC-HMS Model Development

 Hydraulics
— Updated cross section geometry
— New/updated bridges and culverts
— Reviewed and adjusted n-values
— Developed unsteady RAS models




Analysis of Historical Storms

Historical Storms

— Memorial Day (2016)

— Hurricane Harvey (2017)
— TS Imelda (2019)

— October 1994

Leveraged Gage Adjusted
Radar Rainfall (GARR) Data

USGS Gages (Used 22/25)
— Met with USGS

— Peach Creek Adjustment

— Gage Summary in Report

Calibration Report Submitted

N
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Flood Mitigation Strategies

* Primary Flood Mitigation Planning (Flood Reduction)
— Primary Alternatives — Based on previously identified solutions
— Secondary Alternatives — Developed additional flood reduction projects
— Develop cost estimates
— Evaluate potential benefits
— ldentify implementation path and challenges

 Secondary Flood Mitigation Planning (Flood Warning)
— Coordinate with HCFCD, MCO, SJRA, TXDOT, USGS, NWS
— Recommend locations for additional FWS gages
 QOther Mitigation Actions (Flood Response)
— Coordinate with agencies responsible for Emergency Management

— Provide recommendations for updated communications protocols
— ldentify potential flooding of roadways and critical infrastructure




Primary Mitigation Tasks

 Evaluate flood damages using the Structural Inventory Tool

* |dentify “Damage Centers”

 Determine volume reduction for a range of LOS improvements
« Compare reduction volumes to potential benefits

 Estimate preliminary target volumes for each damage center
 Consider previously identified projects

« Develop new potential projects

 Select watersheds with highest potential for improvements




Damage Center Identification

» Run models for frequency storm events
 Develop the Structural Inventory Tool
e |dentify Damage Centers
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200

Structures at Risk of Flooding

0

Spring Creek — Structures at Risk of Flooding

Significant number of
structures at risk during higher
frequency storms (2-yr - 25-yr)
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Damage Center Identification

. EaSt Fork SJ R’ West Fork SJ R . Spring Creek — Instances of Structural Flooding (50-yr Project Life)
» Peach, Caney, Spring Creeks
! Instances from higher frequency . '

{ storms (2-yr, 5-yr) were removed
to avoid skewing the data
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Watershed Mitigation Potential

 Higher Potential
— Spring Creek (Benefits in watershed; Potential reduction downstream)
— East Fork (Major Lake Houston contributor; Available open space)
— Peach/Caney Creek (Available open space; Benefits in watershed)

e Moderate Potential
— Lake Creek (Available open space; large contributing area to West Fork,
Limited benefits in the Lake Creek watershed)
« Lower Potential
— Cypress Creek (Limited open space; Other HCFD efforts; Overflow)
— Willow Creek/Little Cypress Creek (Small contribution; Limited space)
— Luce/Tarkington Bayou (Limited damages; Smaller contribution; Flat)
— Jackson Bayou (Very small contribution; Downstream of Lake Houston)
— West Fork (Limited open space; High volume; Benefits in watershed)




Previously Recommended Projects

* Reviewed previous reports and master plans

1943 - San Jacinto River Master Plan

1957 — San Jacinto River Master Plan

1985 — Upper San Jacinto River Flood Control Study

1989 — South Montgomery County Flood Protection Plan

1997 — Lake Creek Reservoir Study

2000 - Lake Houston Regional Flood Protection Study

2015 - Cypress Creek Overflow Management Plan

2019 - Estimate Land Cover Effects on Selected Watersheds

2019 - Hurricane Harvey San Jacinto River Flooding (presentation)




Previously Recommended Projects

» Considered 34 Previously Recommended Projects
— 1943/1957 - San Jacinto River Master Plan
— 1985 - Upper San Jacinto River Flood Control Study

SAN JACINTO
ALTERNATIVES STUDY
#2
29,000 ac. Reservoir
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San Jacinto Regional WMDP
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Flood Reduction Projects Summary

Watershed Project General Location Estimated Presen.t Value Ben.efit-Cost
Type Costs ($M) Benefit ($M) | Ratio (BCR)
Spring Creek Detention Walnut Creek 10 miles U/S of Spring Creek 91-120 123 1.02-1.35
Spring Creek Detention Mill Creek 10 miles U/S of Spring Creek 96 - 126 81.6 0.65-0.85
Spring Creek Detention Birch Creek 10 miles U/S of Spring Creek 77-117 82.6 0.70-1.07
Spring Creek Bench I-45 to 3 miles D/S of Riley Fuzzell 81 1453 1.79
Spring Creek Bench Between Gosling Road and 1-45 123 82.6 0.66
Spring Creek Bench DC2-200 U/S of I-45 59 53 0.89
Spring Creek Bench DC2-500 U/S Kuykendahl Rd. to Willow Creek 142 70.3 0.49
Lake Creek Detention Caney Creek 0.3 miles North of SH 105 98-163 34 0.21-0.35
Lake Creek Detention Little Caney Creek 1.1 miles U/S of Lake Creek 98-128 27.6 0.22-0.28
Lake Creek Detention Garrett's Creek 0.74 miles U/S of Lake Creek 107 - 131 354 0.27-0.33
Lake Creek Detention Lake Creek Mainstem 0.6 miles U/S of SH105 187 - 264 61.8 0.15-0.22
Peach Creek Detention Peach 12 miles U/S of New Caney @ SH105 299-428 57 0.13-0.19
Peach Creek Detention Peach/Walker 19 miles U/S of New Caney 203 -222 68 0.30-0.33
Peach Creek Channel Peach Creek D/S of |-69 180 759 042
Caney Creek Detention Caney Creek 1.0 miles U/S of FM 1097 104 - 131 19.8 0.15-0.19
Caney Creek Detention Caney Creek 1.9 miles U/S of SH 105 177 -207 26.3 0.13-0.15
Caney Creek Channel Caney Creek D/S of I-69 to the East Fork 140 47 0.34
East Fork Detention Winters Bayou Nebletts 2 miles U/S Cleveland 128 - 176 39.8 0.15-0.20
East Fork Detention Winters Bayou 5 miles U/S of Cleveland 132-163 44.2 0.26 -0.33
East Fork Detention East Fork 10 miles U/S of Cleveland near FM945 138 -141 343 0.15-0.16
East Fork Bench East Fork FM 1485 to Luce Bayou 326 249 0.08
West Fork Channel West Fork from I-45 to SH 242 148 338 0.22
West Fork Channel West Fork from I-45 to 3.2 miles D/S of SH 242 179 30.3 0.15
West Fork Channel West Fork D/S of I-69 (3000" Wide) 722 67 0.09
West Fork Bench West Fork D/S of I-69 (3500" Wide) 818 55.6 0.07




San Jacinto Regional WMDP

e Combined projects show increased local and regional benefits

 Current project combinations (by Watershed)
— Spring Creek: Walnut Detention, Birch Detention, I-45 to Riley Fuzzell
— Lake Creek: Caney Detention, Little Caney Detention, Garrett’s Detention
— East Fork: Winters Detention, Lower East Fork Channel Improvements
— Caney Creek: SH105 and FM1097 Detention, Channel D/S of I-69
— Peach Creek: SH 105 and Walker Detention, Channel D/S of I-69
— Full Combined Model: Ultimate Flood Reduction Improvements

* Projects in Spring Creek have the highest BCR (0.70 — 1.79)




San Jacinto Regional WMDP

e Plan Cost: $3.1B - $3.5B
e Qverall Plan Benefits: $677 M
e BCR:0.19-0.22

. Damages, :

Watershed Damag((a;;/llimstmg Combined Alts B?;J?t
(SM)

Spring 466.6 163.8 302.8
Willow 112.2 86.6 25.6
Cypress 2132 2116 16
Little Cypress 30.9 30.8 0.1
East Fork 1014 56 455
West Fork 269.7 132.7 137
Lake Creek 10.1 32 6.9
Peach 1131 27.9 85.3
Caney 135.6 63.8 719
Luce 14.6 14 05
Total 14674 7904 677.2
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Additional Regional Measures

 Detention Policy

— Detention associated with local development provides critical mitigation,
but the regional benefits associated with local detention are highly
dependent on the location and timing of development

— 2070 modeling indicated limited detention impact, but development was
centered on the urban core lower in the basin (1-2% volume increase)

— Ultimate development along the basin outer boundaries shows a higher
Increase in runoff volume ( >5%); detention impact may increase

— Detention DOES have an impact on local flooding issues

 Floodplain Preservation
— Losses to floodplain storage could negatively impact downstream areas
— Future Conditions modeling does not include floodplain fill
— Approx. market value of all flooded structures in the 100-year ~ $3B




Buyouts

e Structures currently located in the 2-, 5-year floodplains may
see some benefits, but will continue to flood

* Removed from the instances of flooding for damage centers
« Maintained in the BCR calculations

« Generally a higher BCR on buyouts than structural projects
« Best option may be to buyout structures in this category




Buyouts

o Summary of structures and expected damages in each
watershed that flood in the 5-year event

Buyouts - Structures Flooding in 5-yr Event
Watershed Count Market Value Mkt Value * 1.25 Existing NPV BCR
50-yr damage
Spring 87 12,184,636 15,230,795 80,537,873 53
Willow 43 13,197,517 16,496,896 30,707,624 19
Cypress 31 12,790,373 15,987,966 55,385,994 35
Little Cypress 13 2,468,448 3,085,560 11,513,834 37
East Fork 34 4,083,750 5,104,688 21,596,467 42
West Fork 10 1,412,655 1,765,819 6,244,840 35
Lake Creek 3 519,100 648,875 2,390,871 37
Peach 71 7,536,240 9,420,300 44,668,723 47
Caney 82 7,288,986 9,111,233 56,872,257 6.2
Luce 5 583,203 729,004 2,845,449 39
Tarkington 60 6,657,070 8,321,338 45,279,121 54
Jackson Bayou 2 518,533 648,166 1,529,131 24
Gum Gully 1 211,015 263,769 1,514,652 5.7
442 69,451,526 86,814,408 361,086,836 42




Implementation Planning

e |dentify projects to be included in MDP
 Finalize modeling of individual selected projects

» Develop Project Tiers (Regional Approach)
— Select and weight metrics based on study partner input
— Update project costs and benefits
— Gather information on the selected metrics
— Perform project prioritization

» Develop project phasing plan

— Model projects cumulatively (i.e. Project 1, Project 1 & 2,...All projects)
to ensure no negative impacts

— Update environmental and cultural data, update utility information, ROW
— ldentify potential funding sources depending on criteria (BCR, LMI, etc.)

« Move forward with Feasibility, Preliminary Engineering, Design




Sedimentation and Vegetation

o Strategies to reduce flow of sediments into Lake Houston

» Developed annual sediment rating curves for 7 watersheds
— Predictive tool that relates sediment transport with stream flow
— Cypress Creek is the highest contributor

 First step toward Regional Sediment Management Plan (RSM)
* Inventory of sediment sources

« Common sediment management strategies

e Recommended strategies for West Fork and Spring Creek
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Secondary Mitigation Planning

* Received input from HCFCD, MCO, USGS, Others

» Updated Secondary Mitigation Memo (05/13/20)

— 26 Gages recommended (HCFCD Currently installing 5)
— Approximate installation cost range $240k - $330k (Plus Maintenance)

e - h




Other Mitigation Actions

 Other Mitigation Action Goals
— Evaluate communications plan/protocol during emergencies
— ldentify critical infrastructure and compare to inundation
— Determine expected flood frequency evacuation routes

« Conducted Emergency Management Workshop (March 11th)
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SAN JACINTO REGIONAL WATERSHED
MASTER DRAINAGE PLAN

FACT SHEET | =

[ [}
The San Jacinto Regionol Watershed Master Drainage Plan i @ comprehensive
ST A GLOSSARY
the Sen Jacinto River Authority, Monigomery County, and the City of Houston. ‘Watershed A
This infagrated afforl, kick starfed in April 2019, willdentfy future flood mifigation [
projscts hat can be mplemented in the nsar- and long-term fo raduce flood rsks [
k

Communication

— Study Partners Meetings (6

— Supporting Partners Meeting (8
— Emergency Managers Workshop
— H-GAC Coordination

Outreach

— 18tround of community meetings
complete — December 2019

— 2" round of community meetings
in planning — July 2020

— Woodlands Drainage Task Force
Meeting — January 28

— Study Website

WWW.Sanjacstudy.org

o paople and property troughout the San Jacinta River regional watershed

The goals of he San Jacinko Regional Watsrshed Master Drainage Plan ar fo

* sy e rgian’s inerabiites 10 floed hozandsuing At 14 el

o enhance public
capabilfies during a flood disaster event

« Evaluate flood mitigation sirafegies fo improve community resilience

* Proxide a comprehensive Flood Mifigafion Plan that supporis the needs and
abjectives of sach regional pariner

The goals of the project will be achisved by developing @ set of hydrologic and
hydraulic modls for the major ributaries of the Upper San Jacinto River regional
wotershed [from the headwaters in Walker County to the Infersicte 10 crossing
atthe SanJacinto River in Harris County). The models wiluse consisten, cohesive
methodology and rainfall rafes, regardless of the county in which fhose chamnls
are located

Information fo be developed includes non-regulatory inundation maps [no
intended fo replace current effeciive maps} for the studied sreamsthat show the
atent and deph of riverine floading of the largsr rvers wihin the watershed
for an armay of simulated storm events . Addfionally, information will be gathered
abautthe number of sruchres, aeres of land, proparies, and mies of readway
that are i model ill be used to inform
and updte Fazard Mifigation Plans or ach o fre paricpaing parners
and to provide guidance on regulations for future growth within the study area.

% The project area covers nearly 3,000 square mies. The expected completion
time frame is Fall 2020. The projectis budgsted af $2.7 millon.

Contact Us
The parficipating projact pariers are interested in hearing from you. Pleass
contact your local representafiva wih comments and questions
+ Harris County Flood Jing Chen,
~ San Jacinto River Authority - Malt Barreti; mbarrefi@sira.net
+ Montgoemery County — Dians Cooper, diane.cooper@metx.org
~ City of Houston - Gary Hil, gary hill@houstontx gov

SAN JAGINTO REGIONAL WATERSHED MASTER DRAINAGE PLAN FAGT SEET | sprng 2
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FREQUENTLY ASKED QUESTIONS



m Current Progress
478 Days R Ini
Schedule Update s/t/2010 Completion Date

 Existing H&H/Calibration — 100% (Finalized)

 Primary Mitigation Planning (Workshops Completed) — 85%
« Secondary Mitigation Planning (Adjusted Schedule) — 100%
 Other Mitigation Actions (Adjusted Schedule) — 80%

SAN JACINTO REGIONAL WMDP - PROJECT SCHEDULE

Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20

Task 1: Project Management,

Coordination, and Document Control
Task 2: Review and Assess Existing Data :£8 6/17/2019

Task 3: Existing Conditions Hydrologic and
Hydraulic Model Development

8/31/2020

Task 4: Analyze Historical Storm Events
and Calibrate Models

01/4/20

Task 5: Future Conditions Hydrologic and
Hydraulic Models Y8 B/27/2020

Task 6: Primary Flood Mitigation Planning 6/8/2020

Task 8: Other Flood Hazard Mitigation

Actions /292020

Task 9: Community Outreach and
Education

8/24/2020

Task 10: Final Deliverables 84 8/31/202




Study Submittals

e Submitted
— Existing Conditions Memorandum
— Secondary Mitigation Memorandum
— Historical Storms Memorandum
e Upcoming
— Other Mitigation Actions Memo (Early June)
— Alternative Funding Memo (Early June)
— Updated Sedimentation/Vegetation Memo (06/12/20)
— Primary Mitigation Memo (06/08/20)
— Draft Report (07/13/20)
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SAN JACINTO [
MASTER DRAINAGE PLAN

STUDY PARTNERS MEETING NOTES

Harris County Precinct 2

May 22, 2020
San Jacinto Regional Watershed Master Drainage Plan

Skype Conference Call
Meeting called by: Jing Chen, P.E., CFM Type of Meeting: Study Partners Meeting
Facilitator: Terry M. Barr, P.E., CFM Meeting Start Time:  2:00 PM
Meeting Stop Time: ~ 3:00 PM
Agenda
1. Attendees
e Terry Barr, Halff
e Sam Hinojosa, Halff
e Andrew Moore, Halff
e lJing Chen, HCFCD
e Gary Bezemek, HCFCD
e Byron Acevedo, Harris County Precinct 2
e Milton Rahman, Harris County Precinct 2
e Jeremy Ratcliff, HCFCD
e Cory Stull, FNI
2. Goals and Objections
e lJing introduced the meeting.
e Terryintroduced the San Jacinto study. He showed the watershed included in the study
and the funding partners. He presented the location of the watershed in reference to
Precinct 2.
e Terry showed the density of flood claims within the basin.
e Terryintroduced the goals and objectives of the San Jacinto Regional Watershed Master
Drainage Plan.
3. Existing Conditions
e Terry presented the update of the Existing Conditions analysis. He stated that all major
streams in the basin have been included in a combined existing conditions model. The
model utilized existing models from HCFCD as well as new models for the upper regions.
The model utilizes the latest Atlas 14 rainfall and has been calibrated to historical storm
events including Hurricane Harvey and Memorial Day 2016. The model has also been
validated with the October 1994 and Tropical Storm Imelda events. The calibration and
validation including comparing the model to 22 USGS gages in the watershed.
4, Primary Mitigation Planning
e Terry summarized the primary mitigation process which included identifying mitigation
strategies to reduce flooding for region.
e The team identified damage centers to determine which locations should be targeted with
the mitigation projects using the structural inventory tool and the updated existing
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conditions modeling. Of the damage centers, the highest damage concentrations were in
those centers closer to the confluence.

e Using the damage center information, the team identified tiers for mitigation planning to
rank the potential mitigation projects based on number of damages, regional benefit, and
potential mitigation volumes.

e The team reviewed and cataloged projects recommended in several previous reports to
determine if any of these should be included in the analysis. Many of the projects were no
longer feasible or were originally intended for water supply purposes; however, the
information was used as a starting point for many of the projects that were evaluated as
part of this study. In addition, the team also proposed new mitigation strategies.

e The team evaluated a total of 25 projects, choosing those deemed most effective to
develop a regional master plan, which includes detention and channelization project spread
throughout the watershed. The “most effective” projects are those that performed the
best for each watershed as well as provided regional benefit. Terry stated that the projects
improve the areas near the damage center within their respective watershed, but also
provide flood reduction benefits further downstream, including beyond their confluences
with receiving streams. He stated that Lake Houston limits the effectiveness of these
projects downstream and that reductions to the Lake Houston level would be needed to
see further improvements. However, this study does not evaluate or recommend changes
to the lake. A separate Lake Houston study is reviewing improvements for the Lake
Houston area.

e Milton asked if there were any projects proposed in the Precinct 2 area. Terry stated that
most projects were outside Harris County, with the goal of reducing projects within Harris
County.

e The benefit-cost ratios (BCR) for Spring Creek were the highest, but overall cost benefits are
not positive for many of the projects. Terry stated that the BCR is not the only metric for
funding the projects. Acreage recovered, roadway miles removed, and raw structure
counts should also be considered. Milton asked if the costs were broken down by County.
Terry stated that most of the projects are outside the County and costs are broken down by
project.

e In addition, Terry showed the low-to-moderate income (LMI) areas as they relate to
potential projects. Lower income areas could potentially be good candidates for CDBG or
other funding sources that account for socio-economically disadvantaged areas.

e Terry discussed additional mitigation measures, including detention, floodplain
preservation, and buyouts, as potential options. Detention associated with local
development is needed to offset negative impacts for the local streets, sewers, and
streams. Future projections show that the impact of local detention on the regional scale is
minor, but much of the analysis depends on assumptions made about the development
location and timing. Development locations can change and alter the results. Terry
reiterated that detention is an important tool to mitigate drainage impacts of development
and specified that the study should be careful to clarify the team’s position on detention.

e Terry stated that floodplain preservation is recommended because losses in floodplain
storage can have negative impacts downstream. The study did not evaluate specific areas
or scenarios related to floodplain preservation. Harris County has “no adverse impact” and
floodplain fill mitigation policies in place and Terry agreed that those policies were
beneficial.

e Terry indicated that while the proposed projects (detention, channel) will provide
significant benefits, some structures, specifically those that flood during frequent storms (2-

20f4
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& 5-year), will likely continue to flood. For these structures, buyouts may be the
recommended strategy.

e The next step is to finalize the list of projects to be included in the overall master drainage
plan and develop a project phasing plan.

e Terry briefly discussed the Sedimentation and Vegetation report, which identifies strategies
to reduce flow of sediments into Lake Houston. The report is the first step toward a
regional sediment management plan. Terry specified that the sediment and vegetation
effort did not evaluate the impact of sedimentation on flooding.

5. Secondary Mitigation Planning

e Terry presented the additional gages that are recommended in the area including stage,
flow, and rainfall. The gages provide first responders early information to flooding in the
region. The team recommended 26 gages throughout the San Jacinto Basin, 5 of which are
already being installed by HCFCD.

6. Other Mitigation Actions

e Terry discussed coordinating with local agencies to determine how the agencies react to
storm events and their communication protocols

e The team also identified roadway levels of service and critical infrastructure within the
potential floodplains.

e Most counties have a plan for responding to flooding events and are already coordinating
with the region. ldentified some areas of improvements for each agency.

7. Communication and Outreach

e Terry explained that there is a defined coordination effort, which includes meetings with
both the study partners, and other supporting partners, such as the surrounding counties
and H-GAC.

e As part of the Other Mitigation Actions task, the team met with emergency managers for
each of the regional entities to understand protocol, and also conducted an emergency
management workshop.

e The team also has an outreach plan, with the first round of community meetings in
December 2019 and a second round planned for July. In addition, there is a study website
that provides an overview of the study goals and progress. (www.sanjacstudy.org).

e Milton asked if the study team had worked with the Lake Houston Chamber of Commerce
group. lJing stated that both HCFCD and SJRA had been attending meetings with the
chamber. Milton stated that it may be added value to present to this group the overview of
the study as they are an influential group in the region.

8. Study Schedule
e Terry presented the study schedule with the final report being submitted in August 2020.

9. CWA Lake Houston Gate Study Update

e Jing stated that the HCFCD is participating in the Lake Houston Gate project as a
stakeholder. She stated that the project is FEMA funded and the team will be looking at
benefit costs of the project, including minimizing downstream impacts to the additional
gates.

e She stated the team is identifying successes and constraints of the project. She also
mentioned that the project kicked off in mid-April and the H&H analysis is ongoing and will
extend through October.

30f4
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Milton stated he had concerns that the gate improvements would cause impacts
downstream of the dam. He asked if the team had started a public engagement plan for
the project. Jing stated that the City is planning to reach out to the appropriate precincts
with a plan for public outreach in the fall in August or September timeframe.

10.

Questions/Comments

Milton stated that the Precinct has $30 million for three (3) projects within the watershed
(F-15, F-110, F-111). He stated that according to the study analysis, these funds would not
have a high cost benefit. Jing stated that it is not clear what the next steps are for current
funding and projects, but coordination is likely needed between all stakeholders in the
area.

4 of 4
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PRECINCT BRIEFING AGENDA

Harris County Precinct 3

June 30, 2020
San Jacinto Regional Watershed Master Drainage Plan
Teams Conference Call

Meeting called by: Jing Chen, P.E., CFM Type of Meeting: Precinct Briefing
Facilitator: Terry M. Barr, P.E., CFM  Meeting Start Time:  11:00 am
Meeting Stop Time: 12:00 pm
Agenda
1. Introductions
2. Goals and Objectives
e Conduct a comprehensive Flood Mitigation Plan
e Identify vulnerability to flood hazards causing loss of life and property
e Develop approaches to enhance public information and flood level assessment
e Evaluate flood mitigation strategies to improve long-term resilience
3. Existing Conditions
e Existing Conditions H&H Modeling Update
e Analysis of Historical Storms
e Sedimentation and Vegetation
4. Primary Mitigation Planning
e Flood Mitigation Strategies
e Primary Mitigation Tasks
e Damage Center Identification
e Flood Mitigation Projects
e Additional Mitigation Measures
e Implementation Planning
5. Secondary Mitigation Planning
e Gage Recommendations
6. Other Mitigation Actions Planning
e Coordination with Emergency Managers
e Updated communication plans/protocols
e Critical infrastructure and roadway flood frequency
7. Community Outreach
e Partners and Stakeholder Communication
e Community Outreach
8. Study Schedule
9. Questions
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Agenda

 (Goals and Objectives

 Existing Conditions

 Primary Mitigation Planning
 Secondary Mitigation Planning
 Other Mitigation Actions Planning
e Community Outreach

 Project Schedule and Status

« CWA Lake Houston Gate Study
 Questions




San Jacinto Ri\{_er Basin

e 75% HMGP Funded

e 25% Local Funded

Stream Length

Stream Name (Miles)
West Fork San Jacinto River 61.4
East Fork San Jacinto River 73.2
San Jacinto River 16.3
Lake Creek 58.9
Cypress Creek 60.5
Little Cypress Creek 20.8
Spring Creek 69.6
Willow Creek 19.8
Caney Creek 49.3
Peach Creek 53.5
Luce Bayou 10.8
Tarkington Bayou 36.9
Jackson Bayou 4.6
Total 535.6
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Harris County Precinct 3

 Spring Creek/Willow Creek
* Cypress Creek
Little Cypress Creek

o S oo ’
Y - M

recinc

2 usi5n

ccccccc

| Legend
"] SJR Watershed
"] County Line
Precinct Number
g Precinct 1

@l Precinct 2

I Precinct 3

£ Precinct 4

recinct



tersville
-

iy,

puvLIY

)

o e | O S | -

-
--._-—v-—.-ﬂ-'-"‘-"—

'hxll“i

i
i
il
i

=

Flood Claim Density

ssion

r——

AR gy

Cut and Shoot

Magnolia
3 Pinehurst
2 Stagecoach

HARRIS COUNTY

§
\
t

—_— <
1overfeal %




Goals and Objectives

 The goal of the San Jacinto Regional Watershed Master
Drainage Plan is to
— Conduct a comprehensive Flood Mitigation Plan
— ldentify vulnerability to flood hazards causing loss of life and property

— Develop approaches to enhance public information and flood level
assessment

— Evaluate flood mitigation strategies to improve long-term resilience

 The plans specific objectives are:
— Primary Flood Mitigation Planning (Detention, Conveyance, Buy-Outs)
— Secondary Mitigation Planning (Flood Assessment/Warning)
— Other Mitigation Actions (Communications Protocols, Flood Response)
— Community Outreach & Education (Drainage, Maintenance, Projects)




Existing Conditions H&H Analysis
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 Developed Comprehensive Model
 Limited Updates to M3 Models o
— Atlas 14 Rainfall (varies by watershed) ‘
— Updated Watershed Delineation

— Updated Infiltration/Transform Parameters
— HEC-HMS Model Development

 Hydraulics
— Updated cross section geometry
— New/updated bridges and culverts
— Reviewed and adjusted n-values
— Developed unsteady RAS models




Analysis of Historical Storms

* Historical Storms
— Memorial Day (2016)
— Hurricane Harvey (2017)
— TS Imelda (2019)
— October 1994

 Leveraged Gage Adjusted
Radar Rainfall (GARR) Data

« USGS Gages (Used 22/25)
— Met with USGS
— (Gage Summary in Report

« (Calibration Report Submitted
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Sedimentation and Vegetation

 Strategies to reduce flow of sediments into Lake Houston

 Developed annual sediment rating curves for 7 watersheds
— Predictive tool that relates sediment transport with stream flow
— Cypress Creek is the highest contributor

* First step toward Regional Sediment Management Plan (RSM)
* Inventory of sediment sources

« Common sediment management strategies

« Recommended strategies for West Fork and Spring Creek
 Did NOT evaluate relationship between sediment and flooding
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Flood Mitigation Strategies

* Primary Flood Mitigation Planning (Flood Reduction)
— Primary Alternatives — Based on previously identified solutions
— Secondary Alternatives — Developed additional flood reduction projects
— Develop cost estimates
— Evaluate potential benefits
— ldentify implementation path and challenges

« Secondary Flood Mitigation Planning (Flood Warning)
— Coordinate with HCFCD, MCO, SJRA, TXDOT, USGS, NWS
— Recommend locations for additional FWS gages
« QOther Mitigation Actions (Flood Response)
— Coordinate with agencies responsible for Emergency Management

— Provide recommendations for updated communications protocols
— ldentify potential flooding of roadways and critical infrastructure




Primary Mitigation Tasks

 Evaluate flood damages using the Structural Inventory Tool

* |dentify “Damage Centers”

 Determine volume reduction for a range of LOS improvements
» Compare reduction volumes to potential benefits

« Estimate preliminary target volumes for each damage center

« Consider previously identified projects

* Develop new potential projects

 Select watersheds with highest potential for improvements




Damage Center Identification

* Run models for frequency storm events
 Develop the Structural Inventory Tool
* |dentify Damage Centers

Spring Creek — Structures at Risk of Flooding
1,200

5 Significant number of
5 1,000 . : :
8 structures at risk during higher  500yr
5 899 frequency storms (2-yr - 25-yr) 100yr
‘c% 600 I 50yr
§ 400 M 25yr
= M 10yr
S 200 - III
u'?m | M Syr

0 e = -_J—:hz—:- = — W 2yr
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Damage Center Identification
) EaSt FOI’k SJR, WeSt FOI'k SJR . Spring Creek — Instances of Structural Flooding (50-yr Proje‘cf |‘_ife)

ing

» Peach, Caney, Spring Creeks | - H
I ] ; R élsco IIIII
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Watershed Mitigation Potential

 Higher Potential
— Spring Creek (Benefits in watershed; Potential reduction downstream)
— East Fork (Major Lake Houston contributor; Available open space)
— Peach/Caney Creek (Available open space; Benefits in watershed)

* Moderate Potential
— Lake Creek (Available open space; large contributing area to West Fork,
Limited benefits in the Lake Creek watershed)
« Lower Potential
— Cypress Creek (Limited open space; Other HCFD efforts; Overflow)
— Willow Creek/Little Cypress Creek (Small contribution; Limited space)
— Luce/Tarkington Bayou (Limited damages; Smaller contribution; Flat)
— Jackson Bayou (Very small contribution; Downstream of Lake Houston)
— West Fork (Limited open space; High volume; Benefits in watershed)




Previously Recommended Projects

» Reviewed previous reports and master plans

1943 — San Jacinto River Master Plan

1957 — San Jacinto River Master Plan

1985 — Upper San Jacinto River Flood Control Study

1989 — South Montgomery County Flood Protection Plan

1997 — Lake Creek Reservoir Study

2000 - Lake Houston Regional Flood Protection Study

2015 — Cypress Creek Overflow Management Plan

2019 - Estimate Land Cover Effects on Selected Watersheds

2019 - Hurricane Harvey San Jacinto River Flooding (presentation)




Previously Recommended Projects

 Considered 34 Previously Recommended Projects
— 1943/1957 - San Jacinto River Master Plan

— 1985 - Upper San Jacinto River Flood Control Study
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Channel Improvements
De-snagging

Watershed Description

Legend
15l Bridge Modification
Partial Desnag and Channedization
Channelization and Desnag
[_] Subbasin Boundaries
Resevoirs.
S.J. Main Stems
—— Highways

East Fork
East Fork Reservoir (EF- 1985

Reservoir assumes only using 3 of 5' of storage




San Jacinto Regional WMDP
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San Jacinto Regional WMDP

« Combined projects show increased local and regional benefits

 Current project combinations (by Watershed)
— Spring Creek: Walnut Detention, Birch Detention, I-45 to Riley Fuzzell
— Lake Creek: Caney Detention, Little Caney Detention, Garrett’s Detention
— East Fork: Winters Detention, Lower East Fork Channel Improvements
— Caney Creek: SH105 and FM1097 Detention, Channel D/S of |-69
— Peach Creek: SH 105 and Walker Detention, Channel D/S of I-69
— Full Combined Model: Ultimate Flood Reduction Improvements

* Projects in Spring Creek have the highest BCR (0.55 — 1.22)




San Jacinto Regional WMDP

e Plan Cost: $2.9B - $3.3B
e Qverall Plan Benefits: $756 M
e BCR:0.23-0.26

Existing Structural [Combined Alternatives Structural
Stream Damages Structural Damages Benefit CostRange
(M) (5w (M) )
Spring Creek 3394 1173 222 313.6-388.5
Willow Creek 119 1014 175 -
Cypress Creek 3741 3704 3.7 -
Little Cypress Creek 196.7 196.2 05 -
East Fork SUR 128.3 78.3 50.1 134.3-166.6
West Fork SIR 396.2 198.2 198 966
Lake Creek 16.7 45 121 303 -422
Peach Creek 163.9 329 131.1 718.0-812.0
Caney Creek 190.8 705 120.2 478.0-533.0
Luce Bayou 20 19.2 08 -
Total 2,030.3 1,274.1 756.2 2,912.9 - 3,288.1




Low to Moderate Income (LMI) Areas

Percent Low-Moderate
Income

I 0.00 - 24.99
B 25.00 - 49.99
[ ]150.00 - 74.99
[ 75.00 - 100.00




Additional Regional Measures

 Detention Policy
— Local detention provides critical mitigation for development and CIP
— Regional benefits are dependent on location and timing of development

— Future conditions modeling indicated limited detention impact, BUT
2070 development was centered on lower basin (1-2% volume increase)

« Ultimate development along the basin outer boundaries shows a higher
increase in runoff volume ( >5%)

— Detention DOES have an impact on local flooding issues
— Comprehensive impact analysis should be performed

 Floodplain Preservation
— Losses to floodplain storage could negatively impact downstream areas

— Future Conditions modeling does not include floodplain fill
— Approx. market value of all flooded structures in the 100-year ~ $3B




Buyouts

« Structures currently located in the 2-, 5-year floodplains may
see some benefits, but will continue to flood

« Removed from the instances of flooding for damage centers
 Maintained in the BCR calculations

 Generally a higher BCR on buyouts than structural projects
 Best option may be to buyout structures in this category




Buyouts

« Summary of structures and expected damages in each

watershed that flood in the 3-year event

Buyout Candidates - Structures Flooding in the 5-year Event

Existing Damages 2019 Market Estimated .
Watershed Structure Count | (NPV, 50-yr Period) Value Buyout Cost Beneflt.- Cost
(SM) ($M) (2.5% Mkt. Value) Ratio
($M)

Spring Creek 34 46.65 4.38 10.96 43
Willow Creek 39 29.92 9.61 24,02 1.2
Cypress Creek 40 69.92 16.80 42.01 1.7
Little Cypress Creek 30 31.02 6.05 15.13 2
East Fork SIR 31 36.53 5.53 13.83 26
West Fork SIR 38 40.29 6.41 16.02 25
Lake Creek 5 4.72 1.02 255 1.9
Peach Creek 71 59.46 8.67 21.67 2.7
Caney Creek 85 74.05 7.80 19.49 3.8
Luce Bayou 9 4.76 1.08 2.70 18
Tarkington Bayou 58 57.07 7.34 18.34 3.1
Jackson Bayou 1 1.51 0.21 0.52 2.9
Gum Gully 2 1.57 0.97 243 06
Totals 443 457.46 75.87 189.67 24




Implementation Planning

* |dentify projects to be included in MDP
« Finalize modeling of individual selected projects

 Perform project prioritization
— Update project costs and benefits
— Select and weight metrics based on study partner input
— Perform project prioritization

 Develop project phasing plan ‘ooa

F
NTROL
— Model projects cumulatively to ensure no negative impacts ﬁ?smm
— Update environmental and cultural data, update utility information, ROW @
— ldentify potential funding sources depending on criteria (BCR, LMI, etc.)

» Move forward with Feasibility, Preliminary Engineering, Design

HARRIS COUNTY




Secondary Mitigation Planning

* Received input from HCFCD, MCO, USGS, Others

 Updated Secondary Mitigation Memo (05/13/20)

— 26 Gages recommended (HCFCD Currently installing 5)
— Approximate installation cost range $240k - $330k (Plus Maintenance)
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Other Mitigation Actions

« Other Mitigation Action Goals
— Evaluate communications plan/protocol during emergencies
— Identify critical infrastructure and compare to inundation
— Determine expected flood frequency evacuation routes

Conducted Emergency Management Workshop (March 11th)

'




Communication and Outreach

Communication

— Study Partners Meetings (6

— Supporting Partners Meeting (8
— Emergency Managers Workshop
— H-GAC Coordination

QOutreach

— 15tround of community meetings
complete — December 2019

— 2" Community Meeting (Virtual
in planning — August 2020

— Stakeholder Meetings (Jul/Aug

— Woodlands Drainage Task Force
Meeting — January 28

— Study Website
www.sanjacstudy.org

SAN JACINTO REGIONAL WATERSHED
MASTER DRAINAGE PLAN
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The San Jacinto Regionol Watershed Master Drainage Plan i @ comprehensive
ragienal sudy ed by local parirs inchuding the Hariz Caunty Flocd Canirel Disrit
the San Jacinko River Authority, Monigomery County, and the Ciy of Housion

This infagrated afforl, kick starfed in April 2019, willdenfy future flocd mifgafion
projects hat can be mplemented in the nsar and long-term fo raduce flood risks
o paople and property troughout the San Jacinta River regional watershed

The goals of he San Jacinko Regional Watsrshed Master Drainage Plan ar fo

« Idantiy the ragions vulnsrabiliies to flocd hazards using Aflas 14 rainfall

hesto enhance public
capabilfies during a flood disaster event

« Evaluate flood mitigation sirafegies fo improve community resilience

* Proxide a comprehensive Flood Mifigafion Plan that supporis the needs and
abjectives of sach regional pariner

The goals of the project will be achisved by developing @ set of hydrologic and
hydraulic modls for the major ributaries of the Upper San Jacinto River re