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Project Purpose

Develop a comprehensive flood mitigation
plan for the Lower Clear Creek and
Dickinson Bayou Watersheds, including
identification of vulnerabilities in the
watersheds and development and

refinement of concepts to reduce flooding
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Project Focus

* This Is a riverine study of regional magnitude.

» Storm analysis based on 24-hour duration, Atlas 14
Intensity.

e 2-, 5-, 10-, 50-, 100-, and 500-year events analyzed

* Models calibrated to Tax Day 2015, Hurricane Harvey
2017
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Existing Flooding Risk
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Important Note...

* The flood risk analysis shows inundation directly caused
along the creeks, but not by localized storm drain
capacity constraints.

 Damages and flooding instances are likely higher than
what Is presented.

* The benefits provided by riverine alternatives will also be
higher than what is presented as all storm drainage
systems eventually outfall to the creeks, so lowering the
flood elevation on the creeks will benefit local drainage
system performance.
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Clear Creek Finished Floor

Elevations
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Dickinson Bayou Flooding Instances (Future)
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Dickinson Bayou Finished Floor

Elevations

Reach 3 Reach 2 Reach 1
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Mitigation Alternatives
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TYPICAL CROSS SECTION
MILE 129 TO MILE 29.2

TYPICAL CROSS SECTION
MILE 150 TO MILE 19.9

TYPICAL CROSS SECTION
MILE 3.8 TO MILE 15.0
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A-D Detention - JKC & Walsh -Dodson Studies
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DB Individual Concepts Evaluated
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Clear Creek Individual Mitigation
Effectiveness

Non Cost
Flooding Flooding Flood Damage Flood Flood Damage Factor
Instances Instances Flooding Reduction (100 year | Damage/Capital | Caused (100 year Capital Cost Weighted
Concept Eliminated Reduced per SM | Instances Caused event) Cost event) Estimate SM Score

- I - I - N . -

Clearing and Desnagging - FM 1959 - Bay Area Blvd 182 12.13 168 22 1.467 15 15 3.8

FM 270 Bypass 59 11.80 0 5 1.000 0 5 4.1

Clear Lake Outlet Expansion 8.80 0 25 1.000 0 25 4.5

Replace SH-3 and UPRR Bridge 2.54 36 11 0.220 : 50 3.7

OHWM Channel Bench - FM 1959 - Bay Area Blvd 2.06 33 0.275 3.1

Timber Creek Golf Course Basin 2.05 0.223 3.1

Channel Improvement | - FM 1959 to Bay Area 1.93 0.220 2.3

Friendswood Basin 1.33 0.167 30 4.8

FM2351 to Clear Lake Tunnel - 40 FT 1.12 0.117 950 4.0

FM528 to Clear Lake Tunnel - 40 FT 1.09 0.120 800 4.0

FM1959 to Clear Lake Tunnel - 40 FT 0.93 0.100 1000 4.0

Bay Area Blvd to Clear Lake Tunnel - 40 FT 0.85 0.097 775 4.0

I-45 to Galveston Bay Tunnel - 40 FT 0.74 0.093 800 3.9

100-year event analysis




Dickinson Bayou Individual
Mitigation Effectiveness

Non Cost
Flooding Flooding Flooding Flood Damage Flood Damage Factor
Instances Instances Instances Reduction (100 |Damage/Capital| Caused (100 Capital Cost Weighted
Eliminated [Reduced per SM Caused year event) year event) Estimate SM Score

b

Bowl Bypass Channel 11000 cfs 1843
Bowl Bypass Channel 7500 cfs 1265
Bowl Bypass Channel 8500 cfs 1403

Magnolia Bayou & Benson Bayou Detention

I N T P
I R T I
I I T T S
I N 7 N
I N Y N
I VI Y I

Golf Course Detention Basin (Hilton)

McFarland Detention
West Cemetary Road Detention Basin
166

East Cemetary Road Detention Basin -

-l

100-year event analysis



Overall Individual Mitigation
Conclusions

1.

There Is more flow draining to these waterways than can be
accommodated.

There is not a “single solution” that will adequately address flood
risk. Combination Solutions are necessary to maximize impact.

A balanced mitigation plan of additional conveyance and storage
benefits the entire study reach and minimizes adverse impacts.



Clear Creek Combination Mitigation

Options

Detention/Conveyance
Improvements

. Friendswood Basin

. Timber Creek Basin

. Clearing & De-Snagging FM
1959 to Bay Area Blvd

. Replace SH-3 and UPRR

. FM 270 Bypass

. Clear Lake Outlet Expansion

. Voluntary Buyouts

Conveyance
Improvements Plus:

1. FM 2351 Tunnel - 40
ft diameter to Clear
Lake

+ 1-45 Diversion
(Tunnel)

Conveyance
Improvements Plus:

1. Above OHWM
Benching FM 1959 to
Bay Area Blvd

. 1-45 Tunnel - 40 ft
diameter to Galveston
Bay

. No Clear Lake Outlet
Expansion Required
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Clear Creek Combination Mitigation
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Dickinson Bayou Combination
Mitigation Option

Detention Detention + Diversion Channel

. McFarland Rd Detention | Detention plus:
. Cemetery Rd West
Detention 1. “Bowl” 11,000 cfs Diversion Channel
. Golf Course (Hilton Ln)
Detention
. Magnolia & Borden
Detention
. Voluntary Buyouts




LOR B Forrest
WP CftByBeach

o 6

% - Wik

r: . g A A T o s BnA A \ 1 A \e . s N . S
- : \ N o ,F: ..'r_- o 5 ) Y ,
OUTH.SHORE / o . ! R & 2\ & T~ R :
Dete ntlo n + C a n n e HARBOURSY BT ) <. : D < . G i Ny
o - G & &8 pan \\NV P g BACLIFFIHEIGHISI -0 AN
y ! N OO AP CEN S R D AN
745 e > P 4 ) v FUGEWATER BAI
2 : » CLIFTON/BYAFHE SEA' W\
L " .
v

£\

McFarland Rd Detention Community AT SN o T
Impact/Aesthetics N % . 2 »

Cemetery Rd West Detention ” ENEEC S ode sy
O&M/Resiliency O 15 el

Golf Course (Hilton Ln) Detention —
¢ : Other Agency Coordination
Magnolia & Borden Detention
Speed of Implementation o
Voluntary Buyouts - 7

Caye Golf

LEA19688

FN JOB NO

Course

“Bowl” 11,000 cfs Diversion Channel PR P U S (oeg
TributanyitolGum B'éyou :;:C?_\(//))
Sl ‘ g,
¢ TR A 5 <H EDGEWOOD |
S EDMUNDS lm?‘gn.-;, : e

N

L ey A EEN IREE
Nitanih
Stadium

2 . W
‘ERIAR GLEN
Die! Eﬂ ,

4 TRE? x
" et /Im/

AWINSTON PLACE gt 2 AL

)

13
| <
b
0

American Canal

SHERVD
FEORL AT

. 3 U CHATEAU
P A\
TTER
: QlAKt\\Dk
> i \

s TNy
- NGRS

L o=

Combined Large

Eral LoV sy H 1
;.t(m[Strg
1 o

- S
)\ f ' ; 159,55

¢ B e A S

o\
ENAR CREEX

—

100-yr Inundation Depth Changes Map

MCB11%0,1% o

HOLLAND

AY OV lAK:.V COUNTRY

) S 2 { D @ ; ) A = T o \ . Gm;‘nzﬂ-(oumy i
| 3 y - .~ ) + Cana ‘on
< \ AR | HOLLAND ROAD . % 3 N o Liounty WS bigsrtment
> . i ESTATES ’ S g S \ parr, :

y -_i'_ARDm ACRES < "-4 b - \ ‘».‘ N tor Condl Leend

: N J;‘&rgl’;glklis . ‘ 1 _' jl | ., , " - Depth Changes RLERT

LAGO SANTA EE : |
‘ YO 'ING ESTATES ) > ‘ '
‘ £ y : ‘ ¥ P NG il ’ <-3 1"-0.5'
- : 2 " - E2b ¢ b N |
1 + 5 . A | 4 X J:

1 SSESTATES -3'--2' 0.5'-

. o)
=)
=
[0
@)

. .
L'HOMMEDIEU TOMEKELLA
4 2}
a2

;'.
i 2' -1
.'.{cium'r'.?h .

W

. 2O
5avessg,, Count

s N A ]
1y Waater Conal -~ of ! - R L md TS -t N pr
% oy Canal ' NS Bl v X T - R e 1| o 5'
x z ) . = = = . SN \ . =] ==y,

~ BROKEN ARROW

FMI00ANd g

-0.5'- -1"

R REESE
Al :NICHOLS
2711 North Haskell Ave.

Suite 3300
Dallas, Texas 75204

P:214-217-2200

| - :
- X :

Document Path: HASTORMWATER!Final Exbitx 04 15 Final Report\Dickinson Bayou\Fig2 Combined_Large.mxd




=
[«
=
m M
=
m
i v
[ =)
L =
o o
© S
=
e R f=]
(' 0
L
e
—
[Tl
=
[N
s
g A =]
3 g 5
=) 2
n 5 g
2224
.m__.: Lo+
5 & 6 6
E = ¥ £
k4 e .M [ w
e o m
.W [ T o T = |
x B o i '
» > E 37 &
u e 2] = E _alu =]
t 0N © , S
— =
N - o c 0 2
[ XXX -—u H o
h Wl ® e n
a S~
O _ o = QO + N
(1] E ._nlu. 2
A}
n ) 8 . a O
R MBS, JOBEOOL
a3
H I e e S Tl 2 S
Du OO OBROE MK M X
(=]
(=]
(=]
(=]
b .
[Ty
E— o
= .
N 0 x
| .
f Q.
Q
(%]
o |3
Y= T
S5 |z =
] - g
M — =
u
3
=
Vlr
m X 3
@
> »
1 [Ty) x
o = T S
o x
—
[=]
E =
)
x =
x ®
XX ®
Xy
b x TooBNW ®
x X k4 X
=]
=
&« o x % m
n n N Mokl
M M
c _J 4 XNX X
© ol
Ao pm ¥ x%
Q e
¥ e B =
R &Avwﬁxxx 2
S N X K o X 2
W £
t x F
xmvwmx
n a xx W ¥ e mom XX ‘..! P i
N g X Mo Kommogemcx
k =
N m
C 1
®
N #
N I
2
I
W *®
- x
- (=]
= (%2} (=] [*a] (=) (%2} =
(13 ] ™~ ™~ Ll |



Combination Mitigation Conclusions

1.

Significant residual risk exists east of
1-45 In both watersheds due to low
lying structures, rising sea levels and
storm surge.

Diversion solutions provide greater

protection for large storms (100-yr

and 500-yr).

a) Tunnels are possibly the only diversion
option for Clear Creek.

b) Open channel diversion is an option for
Dickinson Bayou.

3.

Benefits indicated do not fully account for
local drainage benefits which could be
significant.

Due to cost, non-diversion options are the
most cost efficient, but provide limited
flood risk reduction benefit.
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Recommendations

1. Conveyance improvements upstream cannot be constructed without
additional improvements downstream to Galveston Bay.

2. Certain improvements (i.e. regional detention ponds) can be
constructed now in advance of large flow diversion improvements.

3. Feasibility phase is needed and should include understanding of:

a) How local drainage system benefits from riverine water surface reduction increase
total project flood risk reduction benefits.

b) The impact of Galveston Bay surge improvements on final riverine solutions.

4. Regardless of the improvements, residual risk will remain. Elevating
structures and buy outs will need to be considered as a part of all solutions.

5. All viable solutions are expensive. Local partners will need state and federal
level support to implement a long-term solution.



Path Forward

1. Move forward with design/implementation of regional detention ponds with
local/regional funding — “Quick Win” opportunity for H-GAC

2. Conduct a deeper review of highest impact alternatives to refine cost and
Impact
a) Assess impact of riverine water surface reduction on local drainage systems
b) Assess impact of coastal barrier improvements on riverine solutions
c) Refine size and cost of measures

d) Assess environmental requirements and develop potential implementation
schedule

3. Continue advocacy for state and federal support
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