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Spring Creek Watershed

Spring Creek has a documented history of
flooding in recent decades:

» Severe 1994 flood — recorded the highest
elevation within the creek

 Hurricane Harvey — over 28 inches of
rainfall within the watershed

 Memorial Day and Tax Day events in 2016
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San Jacinto Master Drainage Plan
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3,000 SQUARE MILES
OF STUDY AREA

The watershed for the streams to be
studied covers an expanse of nearly
3,000 square miles, located in seven
different counties:

Grimes County

Harris County

Liberty County

Montgomery County

San Jacinto County

Walker County

* Waller County

The study includes approximately
535 miles of stream, including West
Fork San Jacinto River, East Fork San
Jacinto River, San Jacinto River, Lake
Creek, Cypress Creek, Little Cypress
Creek, Spring Creek, Willow Creek,
Caney Creek, Peach Creek, Luce
Bayou, Tarkington Bayou, and

# Project Name

Caney - Detention at SH 105

Spring - Walnut Creek Detention

Spring - I-45 Channelization

1

2

3

4 East Fork - Winter's Bayou Detention
5 Caney - Detention at FM 1097
6
7
8

Peach - SH 105 Detention
Peach - |-69 Channelization
Spring - Birch Creek Detention
9 Caney - US-6%9 Channelization
10 West Fork - Kingwood Benching
11 West Fork - River Plantation Channel
12 lake - Garret's Creek Detention
13 Peach - Walker Creek Detention
14 Lake - Caney Creek Detention

15 Spring - Woodlands Channelization
16 Lake - Litfle Caney Creek Detention
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SAN JACINTO

SPRING CREEK — BIRCH CREEK DETENTION

(Recommend Project in SIMDP)

LOCATION: Approximately 12 miles U/S of Spring Creek on Birch Creek

OBJECTIVE: Reduce flooding along Spring Creek

HOW IT WORKS: Dry dam detention facility impounds stream flow during flood events
IMMEDIATE DOWNSTREAM BENEFIT: Incremental Atlas 14 WSEL reduction - 1% ACE to 2% ACE

IMPROVEMENT SPECIFICATIONS
Dry dam detention facility
873 acres (1% ACE)
917 acres (PMF)
7,731 acre-feet (1% ACE)
Embankment: 460k cubic yards
Max dam height: 41 ft
Dam length: 0.7 miles

ESTIMATED BENEFITS
Structures removed from 1% ACE
floodplain: 815
Reduction in instances of flooding over
50-year period: 1,084
Benefited areas:
o The Woodlands, Tomball,
Stagecoach
Reduces 1% ACE WSEL at least 0.5 feet
for 25.9 miles along Spring Creek

OPPORTUNITIES AND CHALLENGES Improves ponding depths on 13 road/rail

crossings
POTENTIAL PARTNERS Net Present Value Benefit: $66.0M
Waller County, Montgomery County, SJIRA,
USACE, MUD 386, The Woodlands Township,
Woodlands Water Agency, City of Tomball, TWDB,
GLO, FEMA, HCFCD

REQUIRED REAL ESTATE
e 71 parcels within PMF
e 15 parcels within 1% ACE WSEL

DESKTOP ENVIRONMENTAL MITIGATION
e 2.1acres of potential wetlands >
e 1,370 linear feet of NHD streams 20-Ye r t e $121IM

RELOCATIONS/RECONSTRUCTION®* BENEFIT-COST RATIO: 0.55-0.83
e 10il & gas pipeline conflicts
e 0.6 miles of roads (PMF)

e 0.3 miles of roads (1% ACE)

“Costs for these items are not explicitly included in the project estimate; however, a 30% contingency was added to the project that may cover all or a portion of these relocations. More detailed
information should be provided during project development.
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SPRING CREEK — WALNUT CREEK DETENTION

(Recommend Project in SIMDP)

LOCATION: Approximately 12 miles U/S of Spring Creek on Walnut Creek

OBJECTIVE: Reduce flooding along Spring Creek

HOW IT WORKS: Dry dam detention facility impounds stream flow during flood events
IMMEDIATE DOWNSTREAM BENEFIT: Incremental Atlas 14 WSEL reduction - CE to 2% ACE

IMPROVEMENT SPECIFICATIONS
Dry dam detention facility
1,218 acres (1% ACE)
1,279 acres (PMF)
12,159 acre-feet (1% ACE)
Embankment: 670k cubic yards
Max dam height: 46 ft
1.2 miles in length

ESTIMATED BENEFITS

Structures removed from 1% ACE

floodplain: 1,205

Reduction in instances of flooding over

50-year period: 1,653

Benefited areas:

o Tomball, The Woodlands

Reduces 1% ACE WSEL at least 0.5 feet

for 41.2 miles along Spring Creek

Improves ponding depths on 13 road/rail

crossings
OPPORTUNITIES AND CHALLENGES Net Present Value Benefit: $101.2M
POTENTIAL PARTNERS
Waller County, Montgomery County, SJRA,
USACE, MUD 386, City of Tomball, The Woodlands
Township, Woodlands Water Agency, TWDB, GLO,
FEMA, HCFCD, Harris County

REQUIRED REAL ESTATE

e 37 parcels within PMF
e 30 parcels within 1% ACE WSEL

DESKTOP ENVIRONMENTAL MITIGATION
o 6 acres of potential wetlands
e 840 linear feet of NHD streams

RELOCATIONS/RECONSTRUCTION
e 1o0il & gas pipeline conflicts
e 1.3 miles of roads (PMF)
e 1.3 miles of roads (1% ACE)

BENEFIT-COST RATIO: 0.77-1.04

*Costs for these items are not explicitly included in the project estimate; however, a 30% contingency was added to the project that may cover all or 3 portion of these relocations. More detailed
information should be provided during project development.




Partners & Funding

Texas Water Development Board

Harris County Flood Control
District

City of Humble
Five Woodlands Area MUDs

San Jacinto River Authority

> $500k Grant Funds

— Up to $500k Local Match

Project Management &

In-Kind Services

Woodland )
Woa?cerar@
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Scope & Goal

San Jacinto River Authority
Spring Creek Watershed Flood Control Dams Conceptual Engineering Feasibility Study
Work Order No. 1

SCOPE OF WORK
General

As part of the San Jacinto Watershed Master Drainage Plan (SIMDP) prepared for Harris County Flood
Control District (HCFCD), San Jacinto River Authority (SJIRA), City of Houston, and Harris County, the
study team conducted a separate sub-task funded by several Municipal Utility Districts (MUDs) within The
Woodlands area including The Woodlands Municipal Utility District No. 1, Montgomery County
Municipal Utility District No. 7, Montgomery County Municipal Utility District No. 46, Montgomery
County Municipal Utility District No. 60, Harris-Montgomery Counties Municipal Utility District No. 386.
This sub-task focused on the identification and assessment of alternative flood control dams within the
Spring Creek watershed to reduce flooding in the Woodlands area as well as downstream to the confluence
with the San Jacinto River.

As a result of this sub-task. two potential flood control sites were identified for further study, the Walnut
Creek Dam and the Birch Creek Dam. The purpose of this study is to perform a conceptual level design for
each of the two sites as flood control dams, and to define benefits and costs for each dam and a combination
of the dams that will allow SIRA to determine the most feasible and economical project for possible future
development.

The proposed flood control dams are expected to lower peak flow rates and peak water surface elevations
to benefit structures along Walnut Creek, Birch Creek, and Spring Creek, but are also expected to provide
some ancillary benefits at the downstream reaches of Willow Creek (a tributary of Spring Creek) and the
West Fork of the San Jacinto River.

This project is partially funded by the Texas Water Development Board (TWDB) Flood Infrastructure Fund
(FIF) grant along with local funding partners including HCFCD, City of Humble, The Woodlands
Municipal Utility District No. 1. Montgomery County Municipal Utility District No. 7, Montgomery
County Municipal Utility District No. 46, Montgemery County Municipal Utility District No. 60, Harris-
Montgomery Counties Municipal Utility District No. 386. SIRA is providing in-kind services towards this
project. SIRA and the funding partners are defined in this Work Order collectively as the Project Sponsors.

The Consultant will work with the SIRA to align the deliverables of this study with the San Jacinto Regional
Flood Planning efforts,

Task 1101 - Project Management
FMPR0005.1001.28001.30020

1. General: Provide for the management of the resources of the Consultant to meet the technical,
financial, and schedule requirements of the Project Sponsors. This will include the overall
management of the Project and the various specialized discipline teams responsible for the
development of the Project. The SJIRA will manage the relationships, invoicing, and coordination
with the Project Sponsors.

2. Baseline Schedule Development and Updates: Develop, manage, monitor, update, and coordinate
{in coordination with Project Sponsors) the baseline schedule throughout the life of the Project
based on changes or necessary updates.

Environmental Due Diligence
* Desktop Survey
« Agency Coordination

Conceptual Analysis
 Dam Sizing & Configuration
* Soil Analysis

Modeling and Benefit-Cost Analysis
» (Costs — Construction, Land Acquisition,
Permitting, Utility Relocations, O&M
* Benefits — Damage Reduction

Report/Recommendations
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Scope & Goal

Goal: Identify cost-effective and impactful flood mitigation alternatives
within the Spring Creek watershed, allowing project sponsors to
determine the best alternative(s) for future development.
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Flood Impacted Areas
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Dam Locations
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Dam Configuration — Design4
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Dry-Bottom Dams
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Dry-Bottom Dams
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Dry-Bottom Dams

Moderate Storm
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Dry-Bottom Dams

Top of Dam spillway

Major Storm
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Dam Configuration - Alignment
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Considerations:

* Minimize
environmental
impacts & mitigation

 Minimize required
earthwork

 Maintain
downstream
benefits
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Walnut Creek
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Benefits — Stream Level Reductions

Table 7-6 Birch Creek Water Surface Elevation Difference

Water Surface Elevation Difference (ft)

On Walnut SH 249 |Kuykendahl | Gosling West Fork
Walnut Creek Confluence
Creek Confluence
10% ACE -0.79 -0.26 -0.26 -0.12 0.00
2% ACE -1.36 -0.40 -0.38 -0.22 -0.11
1% ACE -1.99 -0.52 -0.54 -0.33 -0.14
0.2% ACE -1.87 -0.54 -0.49 -0.26 -0.09
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Benefits — Stream Level Reductions

Table 7-3 Walnut Creek Water Surface Elevation Difference

Water Surface Elevation Difference (ft)

On Walnut SH 249 |Kuykendahl | Gosling West Fork
Walnut Creek Confluence
Creek Confluence
10% ACE -1.15 -0.30 -0.29 -0.12 0.00
2% ACE -2.1 -0.59 -0.58 -0.37 -0.25
1% ACE -2.8 -0.75 -0.77 -0.50 -0.22
0.2% ACE -3.03 -0.78 -0.71 -0.41 -0.15
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Benefits — Stream Level Reductions

Table 7-8 Combined Detention Basins Water Surface Elevation Difference

Water Surface Elevation Difference (ft)

On Walnut SH 249 | Kuykendahl | Gosling West Fork
Walnut Creek Confluence
Creek Confluence
10% ACE -1.96 -0.57 -0.56 -0.25 0.00
2% ACE -2.90 -1.00 -1.00 -0.61 -0.37
1% ACE -3.64 -1.18 -1.20 -0.82 -0.36
0.2% ACE -4.47 -1.31 -1.20 -0.70 -0.26
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Benefited Structures — Walnut
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Benefits — Hurricane Harvey

Structures anticipated to not flood if Harvey happened again:
| Bith | Walnut | Birch+Walnut
Harris County
Harris .Cou 114Y; 1 5 5
Precinct 4

Montgomery 45 50 74

County Precinct 2
Montgomery 154 203 358
County Precinct 3
WaIIer.County 9 13 13
Precinct 2
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Benefit Cost Ratios

Total Cost $ 105M Total Cost* $ 193M
Benefits (FEMA) $ 185M Benefits (FEMA) $ 202M
FEMA BCR 1.76 FEMA BCR 1.05

*Includes Solar Farm relocations

e SIRASE
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Conclusions / Next Steps

 Study Conclusions

* Proposed reservoirs can provide substantial benefits to Spring Creek watershed
* Reservoirs are cost-effective based on previous FEMA standards

 Next Steps

« Share results with elected officials and other stakeholders

* ldentify project owner

« Identify long term operation and maintenance funding

* Pursue funding for design and construction of both reservoirs

« Coordinate with solar farm, residential developer, and other landowners
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Matt Barrett, PE

Water Resources & Flood Management
Division Manager

mbarrett@sjra.net
936.588.7177
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