Bond Election and
Buffalo Bayou

flood control enhancement:
Improving conveyance,
oreserving natural beauty

keeping Buffalo Bayou green

while making it a better floodway to protect homes



Improving Buffalo Bayou

* Impacts: estimated number of flooded houses and other structures
e April 2009 - 1000 Memorial Day - 300 Tax Day - 700
e Harvey - 3000 USACE Release — 10000 + roads, wastewater, electrical station

Buffalo not really tested ....until Harvey!
- received less than 100 yr rains in Allison, Memorial Day, Tax Day

* Conveyance Improvement
 Remove restrictions to flow (east of BW8) that cause backwater west of Gessner
* Bridges - elevate above storm water level
* Oxbows — bypass, not rectification

e Detention Addition

e At stormwater sources: Clodine; Brittmore; Memorial City: I-10; BW-8; Westpark
* In channel detention - little help in major event - filled by upstream flows

* Protect Addicks and Barker: integrity + overland flow + upstream development



Harris County Commissioners Court plans to call a bond election for
August 25, 2018, for the Harris County Flood Control District.

Registered voters in Harris County will be asked to vote on what could be $2.5 billion in bonds for
flood risk reduction projects throughout the county.

» 2018 Bond Proposed Project List as of August 6, 2018 (PDF)
> https://'www.hcfcd.org/media/2682/2018-bond-proposed-project-list-public-distribution061318. pdf

View our_interactive map to see the approximate location of more than 150 potential projects that are
candidates for bond funding, and to learn more about proposed projects in your area of interest.
These potential projects have been identified by the Flood Control District and provide flood risk
reduction benefits in the watersheds in which the projects are located.

Potential projects indicated on the interactive map represent projects that would meet the goal of the
bond election to both assist with recovery after previous flooding events and to make our
county more resilient for the future.


https://www.hcfcd.org/media/2682/2018-bond-proposed-project-list-public-distribution061318.pdf
http://www.harriscountyfemt.org/cb
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Buffalo Bayou - Proposed 2018 Bond Projects (une 13, 2018)

Proposed Bond Projects
Buyout Aseas

Ssorm Repairs
Subdivision Drainage Improvements
Local Projects

Parinership Projects
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Buffalo Bayou Projects in Flood Bond
e $10 M - W100-00-00-Lin F 58 - Linear detention channel widening in Terry Hershey Park
* S 4 M -W2140-00-00-X005 F 59 - Spring Branch Creek Stabilization maintain conveyance
« S$10 M - W157-00-00-GEN F 79 — local drainage — Walnut Bend
« S$10 M - W141-00-00-GEN F 80 — local drainage Soldiers Creek
« $10 M - W153-00-00-GEN F 81 — local drainage — Frostwood to Legend Lane
* S 2M-WI100-COMMERCE F 82— Improve conveyance

* S30 M -W190-JOINT - CI-009 — Ft Bend partner — Clodine Improvements

* $30 M—-W100-BCON — Cl-017 - Bridge replacement

* S$0.5M - W100-Study — Cl-016 — Investigate bridges and potential channel bypass
« S 2M -W 140-00-00 —X005 —CI-018 — Rehabilitate to Restore channel capacity

* S 0.2M- W500-Micro - Cl-024 -Investigation of Effectiveness of Micro-Detention

* S 8 M - Storm Water Repair W-StormRep

Meaningful conveyance improvement for Buffalo Bayou needs emphasis and community support



Buffalo Bayou: west of Beltway 8 — straight, smooth

east of Beltway 8 - torturous, constricted — restricted conveyance
both sections - numerous bridges — restricted conveyance

Learn More Send Feedback

Bayou Greenways 2020
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Hwy 6 to Shepherd is naturalized, riparian habitat
From BWS8 to Shepherd is unimproved with many oxbows



Bridge Submergence Level Buffalo Bayou
Bridge eventyearlevel 10 50 100 500

* Highway 6 - - - 1.5
* Eldridge - - - 0
* Dairy Ashford - - 0 3.5
 Kirkwood - - - 0
* Wilcrest - 0 2 5
* Sam Houston - - 0 £
* Gessner - 1 3 7
* Briar Forest - - - 3
* S. Piney Point - - - 2



Bridge Submergence Level Buffalo Bayou

Bridge
* San Felipe
* Voss

event year level

e Further Point

* Chimney Rock

* Woodway
* [-610

* Shepherd
* Waugh

* Montrose
* Memorial
* Memorial
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Bridge Submergence Level Buffalo Bayou

Bridge event year level 10 50 100 500
* Main - - - -

* Fannin - - 0 5

* San Jacinto - - 1.5 8

* Texas/Sabine . . 2 7

* Louisiana /Franklin/ Capital/Allen - 5.5 8.5 13,5
* Milam 7 11 14 19

* Travis/Smith/Preston - 4 7 12

* Prairie/Bagby - - 0 5

* Congress - 1.5 45 95



20 oxbows on Buffalo Bayou Beltway to Shepherd

Oxbows are
constrictions

Targeting a portion,
half of these will \
improve conveyance |
and reduce water
surface elevation




Need additional detention, but we also need expanded conveyance capacity
Buffalo Bayou is very limited, as we all know, but with some cost-effective help, it can do a
lot more to keep storm water away from people and their property — while retaining the
natural, meandering-stream feel that adds to our quality of life.
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Normal flow through meander

elevated intake

Bypass half flow

— _/“J I

Overflow bypass
through “conduit”
when flows surge
High water levels at




Relieving constraints, maintain natural channel character
A cross-section view looking toward intake from midstream at normal water level

Normal flow around oxbow bend
at normal water level




hile making it a better floodway to protect

Keeping Buffalo Bayou green w
Both goals have strong constituenci

To boost stormwater conveyance
in Buffalo Bayou when storms
elevate the water level, big box
culverts like these could be buried
in bends to create high-water
overflow conduits. These conduits
would be dry and invisible when
flow is normal, but they would be
positioned to accept overflow
during storms. The ground above
could be restored to its previous
condition after conduit
installation — as golf course or
park or simply natural grassland
and woods. The following slides
identify potential locations and
the length of conduit that would
be required. Not all will work.
Some will, and that would be a
significant step forward.
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Buffalo Bayou Flow Demands

* Water shed protected by Addicks and Barker, YET.....

e Storm water load increasing due to development along face of
Addicks - south face, west of Beltway 8 north to Jersey Village
Barker north face, east face, and south out to Grand Parkway

e Storm water flow from west of Highway 6 is 50% of flow at BWS8
(Clodine, Mission Bend into Clodine Ditch plus I-10 Ditch)

 Structural Flooding west of Beltway 8 begins at 3800 cfs

* Several hundred structures flood at 6000 — 7000 cfs

* Several thousand structures flooded at 10000 — 12000 cfs

* East of Piney Point, few structures flooded even at 16000 cfs



White Oak Bypass-North Canal - an oxbow bypass downtown __
needs to be completed first to protect downtown - A O
can accommodate increased flow. A

( - -
~. White Oak Bypass-
North Canal
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Buffalo Bayou Observed Harvey Hydraulics

* Post Harvey, during controlled release
16000 CFS (14000 release plus 2000 overflow)

 Elevation profile from gages and google earth

e Water back up in Bayou:
e San Felipe to Beltway 8 =15 ft
* Beltway 8 to Dairy Ashford =5 ft

e Water surface elevation west of BW 8: 6 ft above 100 yr floodplain, major flooding
 Entire channel loaded at 16000 CFS; less flooding east of Piney Point/San Felipe

* Each ox-bow indicated approximately 6 in water back up;
20 oxbows impose 10 feet of water back up; bridges add more back up
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West of Gessner

Areas not developed, not platted
Is it land public? Drainage easement?

Possibilities do exist for high flow bypass

And east of Gessner
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S. Piney Point at the Buffalo Bayou A _
October 28, 2017
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Just east of the old Vargo’s site where S. Piney Point meets Fondren, just north of Woodway-Old Farm Road

,4'- -

y 1

/

5l

3

739 feet

. aly "e

Inbex "' Rent Sell Mortgages Agent finder Home desigl
Delete —

t Z"low O\ 90 Listing Type v Any Price v 0+ Bec 3 "
-
W) . W
e <
~
s162M
UNREAD: —_—
== READY RECOVERED
— - —— 1

= 0O



PR~

528 feet

P |
>

~Sel® oy

‘}’—_4) o

v

| Kinkaid School

2
Zillow

A
pace 10 b bing

READY  RECOVERED

0O

Buy Rent

=

!

Sell

Q

Mortgages

S e

*

® O Listing Type v

e
nokog 1Y

Agent finder

Homae desian



& > B

74

|
@

e
Gix o N
i qgl v RN
2 | S e
" = Mortgages Agent finder Home design '\/ -
= . 25}
ZI“ow Q 90 Listing Type v Any Prica ¥ 04 Bedy S o - y
%' G 5 \ $1.38M 7 uni $158K
- b -
fit’ . -
e arnd) [
’ 2 N -
> -
; X

S\
I~ s1e0k X

~ $140K
K $439K -— . ® g

- 2 -
P S782K g - -~

\ | _ | -
\ > $393K 5 <A

- Eu 51K - ‘\ o’ S15% : : -

\ ,‘Lfi{‘}'_(,,? “\ «= 7 units ( . - G l E h
o o A\ oogle'tart
e bblx \ N\ » , Ev» J.“';g,(,,d‘\\ mm - - : . : -on - 3
— READY RECOVERED ‘ _— - o -
2 O to se 3 O (=] 9 W @ T oy




7 S e - o o
P Vo bj\e !
- - fL%
"t

Lo T B
| ~ | ; Google Earth

; o




“Hunters Creek Village
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Oxbow Bypass Benefits -
Relieve constraints in Buffalo Bayou east of Beltway 8

* Reduce water backup several feet, flow accommodation demonstrated during
Harvey, intentional release

Lower 100 yr flood plain WSE along Buffalo Bayou — 1 to 2 feet
accommodate more flow at present 100 flood plain WSE

Cost effective
avoids repeated flooding west of Beltway 8
voluntary basis — avoids litigation
reduces erosion on cut banks

Incremental execution
one (or a few) ox-bow at a time
avoids massive construction disruption

* Preserve natural character of bayou channel

* Work together, benefit all communities and neighborhoods,
begin with North Canal, work west through oxbows and bridges, to Wilcrest



Buffalo Bayou — Improve Conveyance

Improve Conveyance on Buffalo Bayou

* Achievable: Bypass oxbows, Raise bridges
Benefits - Protect thousands of homes west of Gessner

* Aesthetic: Keep natural features along Buffalo Bayou, reduce flooding risk
* Affordable: No litigation, no condemnation, selected ROW and purchase
Our community must speak with a strong, coherent voice to HCFCD

improve conveyance
add detention at stormwater sources



