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White Oak Bayou
Preliminary Drainage Analysis

1 Purpose and Scope

As requested by Houston Parks Board (HPB), Huitt-Zollars, Inc. has looked into potential
drainage impacts on White Oak Bayou due to the future 1-45 widening project by TxDOT
as described in the 1-45 Conceptual Layout Segment 3 near Downtown Houston.

The limit of this work is from 1-45 Bridge over White Oak Bayou near Quitman Street to
the 1-10 Bridge over White Oak Bayou near Main Street.

The intent of this limited study is to investigate and note potential encroachments into the
White Oak Bayou floodplain Boundary by the 1-45 widening.

2 Project Description

The IH-45 conceptual layout prepared by HNTB for TXDOT dated 5/7/2018 was used to
identify potential encroachments into the White Oak Bayou floodplain boundary. The
study assumptions are listed below:

e |-45 Bridge over White Oak Bayou
o It was assumed that the hydraulic footprint of proposed 1-45 Bridges over
White Oak Bayou near Quitman Street is similar to the existing 1-45
Bridges. Relocating existing bridges but not increasing the size.
0 No changes were made to HEC-RAS model in this report at 1-45 Bridge
over White Oak Bayou near Quitman Street.
e Upstream of Hogan Street
0 1-45 has been widened by about 60 feet since 2015 (Bridge with piers in
Floodplain)
0 Proposed 1-45 will be widened by another 30 feet (Bridge with piers in
Floodplain).
0 Three columns were added to HEC-RAS model in this report to represent
I-45 ramp to Milam Street.
e Hogan Street Bridge
o0 1-45 has been widened by about 50 feet since 2015 (Bridge with piers in
Floodplain)
0 Widening 1-45 further as shown in the IH-45 conceptual layout would
need to utilize the next span under Hogan Street Bridge which will place I-
45 piers at the centerline of White Oak Bayou within permanent waters of
us and require USACE permits. Adding piers in middle of the channel
near the centerline will have significant impacts on the conveyance
capacity and create maintenance problems.
0 This report assumed the 50 feet widening that was done since 2015 will
remain and the mid span of Hogan Bridge will remain open.

Page 1



White Oak Bayou
Preliminary Drainage Analysis

e Downstream of Hogan Street
0 1-45 has been widened by about 30 feet since 2015 (fill in channel side
slope and new retaining wall)
0 The proposed I-45 will be widened by another 30 feet (retaining wall or
Bridge).
0 The side slope fill and retaining walls were added to the HEC-RAS model
to develop the post project model (including the wall built since 2015).
e Union Pacific Railroad Bridge
o No changes were made to HEC-RAS model at Union Pacific Railroad
Bridge
e Downstream of Union Pacific Railroad Bridge
0 Proposed I-45 will be widened by about 144 feet for ramp to Milam Street
and Louisiana Street (Bridge with piers in Floodplain).
0 Three columns were added to HEC-RAS model to represent the ramps to
Milam Street and Louisiana Street
e Proposed I-10 Bridge over White Oak Bayou
0 The proposed crossing consists of six bridge structures crossing the Bayou
at varying angle with column in the bayou.
0 The proposed bridge structures were added to the HEC-RAS model as a
single structure as wide as the combined width of the six bridge structures.
e Existing I-10 Bridge over White Oak Bayou
0 The existing bridge is constructed above the Main Street bridge and Union
Pacific Bridge. The effective FEMA HEC-RAS model consist of the Main
Street Bridge , UPRR Bridge and the 1-10 abutment on the south side as an
ineffective area.
0 The ineffective area and bridge abutment was removed from the HEC-
RAS model.
e Fill in the floodplain Volume
o0 Majority of the proposed improvements consist of Bridges with low chord
elevation above the BFE elevation which will not result in significant
amount of fill volume in the floodplain boundary. We did not have
detailed information on the proposed bridge abutments at this time. It is
assumed that the proposed fill in the floodplain will be mitigated by new
cut in the floodplain boundary.

The proposed improvements require some fill within White Oak Bayou floodplain and
floodway boundary which need to be mitigated. The proposed fill at the piers are
relatively small and can be mitigated by excavation at the existing upper shelf under the
I-45 bridges. This report does not include any changes in White Oak Bayou HEC-HMS
model due to fill in the floodplain and assumes it will be mitigated at the site.
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3 Methodology

This report analyzes the Pre-Project and Post-Project condition HEC-RAS models for
100-year storm event. The FEMA HEC-RAS model of White Oak Bayou was utilized for
the hydraulic analysis.

Sections 3085 & 2915 were added to the FEMA HEC-RAS model to develop the Pre-
Project model and include the proposed IH-10 bridge in the post project model. The
proposed 1-45 improvements were then added to the Pre-Project model to develop Post-
Project model. The 100-yr WSE from the Pre-Project and Post-Project models were
compared for any impact.

The FEMA effective model and Pre-Project models do not include work that was done in
the side slope since 2015 downstream of Hogan Street while the Post-Project model
includes the 2015 work and the newly proposed work in that area.

4 Post Project Condition

The proposed IH-45 improvements listed in Section 1.2 were added to the Pre-Project
model to develop the Post Project Model no new cross sections were added. There were
no changes made in the Post-Project channel “n” value.

Table 1 in Appendix presents the 100-yr WSE comparison between the Pre-Project model
and the Post-Project model. There is up to 0.12 feet of increase in 100-yr WSE. It was
observed that removing the existing 1-10 bridge did not reduce the WSE significantly due
to Existing UPRR Bridge and Main Street Bridge under the 1-10 Bridge that will remain.
The proposed 1-10 bridge had the largest impact on 100-yr WSE (about 0.08 feet of
increase) while the proposed piers and retaining wall along the Bayou also had a
significant impact.

5 Conclusion

There is a significant amount of work proposed within the White oak Bayou floodway
boundary and the project need to result in zero rise in the 100-yr water surface elevation
in order to meet TXDOT, City of Houston and FEMA requirements.

Based on the results of the Pre-Project and Post-Project HEC-RAS models, the proposed
I-45 improvements can potentially increase the 100-yr WSE in White Oak Bayou by 0.12
feet. For a large channel like White Oak Bayou, 0.12 feet of rise in WSE is significant
and may require drastic measures to mitigate and meet the zero rise requirements.

The proposed 1-10 bridge over White Oak Bayou had the largest impact on 100-yr WSE
(about 0.08 feet of increase). The proposed 1-45 ramp piers and retaining walls along the
Bayou also had a significant impact on 100-yr WSE.
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The majority of the proposed improvements near White Oak Bayou consist of bridges
with low chord elevation above the BFE elevation which will not result in a significant
amount of fill in the floodplain boundary. It is assumed that the proposed fill in the
floodplain and floodway boundary can be mitigated by new excavation under the
proposed bridges.

The proposed improvements have significant impact on cross sectional conveyance
capacity and result in 0.12 feet in 100-yr WSE. Mitigating this impact within the 1-45
corridor would be very difficult due to limited space and may require offsite drainage
improvements or changes in the conceptual roadway design. A more detailed study is
recommended with consideration to offsite drainage improvements as mitigation options
within this conceptual design phase.

Page 4



APPENDIX
EXHIBITS & HEC-RAS MODELS



P p Z S VST, 7 s WL 8
(s 3 = St AR SR N A N\ nx
NHHIP s ~ 3 Y e v A \ ;{Q .
: 55 \_\ A NS b N, 5 \ AN aee
4 7z 5 an A 37 = He

E S B | ! =
L ~ Sy N l \ fhaniny 58
ES % N AR N : ' 4% 1

@ + \, s \ \ < 1 2a
g & " g : > 8
5% msenn % i Y . . . % ; DEIAN > FUTURE DIRECT * 8 ]
g5l | e s o e A / / 5 B N, N2 L CONNECTORS B Bh
24 ey = == N ' , S e b PEDESTRIAN | L
I% ey — AT N J < 1 TRAILERIDCE! y ~. 2g

e = — b 3 //‘ +% N\ ¥ L y -~ N, ety ~. e
B = AN, o A : \ £ )% ¥
LoosL ATREETS = — : \ \ N s s s A N|
S = — - * SRS : & 05 J Lo
G W 08t AEvTD \ 4 A % -
= 5, \ s > UPRR RR e & 00 L
e S, - N o & < S e . . ; / i =
s : i - X N\ e A P PR
e S < : e S v Ll SO ~ X (N
e R e S : \ “Neple e}
L s * - LY -
BEE \ AN & A '
- = s ’ Vo - - > ? /
oo = \ X R N i : 1
B e - ” . N s = ™
™ z 3 s N % S 4 : :
Detct congcton st -~ g P ot -~ | s -
- ot £ ¥, = D \‘ N =P B £ =z
=z e \ # o 2 &
w —SCALE___ B * - 2
E a 400 1wpa 1eoo - - ot i =
0] 5 z 5 Ny i i i [V}
7 N N Wt { : : ol Omj
w - N > o 5 " \\ - -

1 [ RUMBER OF LANES 13 SUBLECT 10 GHANGE < : % N 2 LIMITS OF FLOGDWAY N
n. BASED ON FURTHER DEVELOPMENT OF THE \ \ o LY d B e 1 . . p— =
— PROPOSED RECOMMENDED ALTERNATIVE, L — - P i I
I e = o ! - I i it o T
z B 1
= PR L5 ""'\.}, 3 | I L = T

& e N i R
1 5 T U — METRO RAIL RED/ =5 =4, —
RS- —_I.—-.=_I ; i \ i [ ! ! ! ) g el I l l i I (MAIN STREET LINE)
» - x i 5 ' N o A PR e ' 1 / \ 3
TR TRT. e  r— T _— - o o i

" X i !’.-- i METRO RAL : E ! - w

g nes i | (SOUTHEAST LINE) — F - - g
= AN ot e £l | N e «
o LS 1 i i i fid 0 CmED 55 UPRR RR \ Zo
ar T i = PEDESTAIAR $ ; A e F
£ L) ' iy ¥ 5l ] SO N - e = g 800 o \ | £y

1 ! H 3 UPRR RR 2

- [ 5 e Ziaial P £ - TN \
H o BNSF RR
SEGUENT 3 - 1 £ Nt S
— LOCATION MAP © N.T.5. i ol i . GEORGE R. BROWN: £ o, .
SO TR TR T i Sati: " g LAY a3 B T SR M ) - SrrIcEacs ; X
BB R e FRENGR Tobetrs : Sl oo GO ] e P RO TN et s
! A ' . i
- e ; l -
y .. e ~
§ - £l
B L ]
! = = A . 0 i
E-E] = = . 1 " 1 - : H 1 - pede POTENTIAL # "Es
15 i VAR e i=h B . I POTENTIAL DETENTION .. Mo
sl - -t i 1o e Pl Joaea] i i 'il FUTURE tilk
0 i . >’
m _ ! B = ) WRR\““-.. : ; ETIL{YBR:DGE X, m
= : -\ P i
z - - s W eU N
= & N ] N
- \. >
iy i[5
s?;; | i o - 355‘
Py ! ' ) .l
i ; ’ ' ]
h PROPOSED TXDOT IMPROVEMENTS F ¥ 5 iy
X | CURRENTLY UNDER DESIGN // x
X X

EXHIBIT 1


mtehrani
Text Box
EXHIBIT 1


Vo,
%
%

K3

THE LEE_AND_JOE
JAMAIL™ SKATEPARK

AGBY ST

a“o‘x
«©
>

BRIDGE OVER

1S AVAYT

HOUSTON
PUBLIC LIBRARY

SMITH ST

LOUSIANA ST

MILAM ST

TRAVIS ST

IS AINNDPW

UPRR RR

N ST

rJRESTON ST
| A

DOWNTOWN
fiGUSTON" US POST OFFICE

7
BAGBY ST 7 8AGBY ST
i
i
Fﬁ4 i 2!
: : o, \_ POTENTIAL-%
@ 3 %
: % \ DETENTION %
4 2 o e 12 5
- ﬁ ) HALL. Us POST OFFICE “\“

%
%
4 %
£ % S
3 %
S o %, . Z
s,
ol A 3 %, 2
& % * %,
o vz S,
4 5
2 o
' APPROX. 520650 EXISTING TXDOT RO .
3
3
E s
g
g 3 SHLD- 2/ SHLD
& 5 e
2 r’i’%ﬁﬁ Hrww ¥
2 1 T RAMP t ¢ I 5
wauer s7 I
[
v gttt
i S
X
4 EXISTING- <
I SRUNS &
i S
i S
EXISTING L XS
5%
£
%
. APPROX. 620.650' EXISTING TXDOT RO, , 5
45 CONECTORTO 145 CONNECTOR K
SRR oW PEASE ST %
® gom S
J 10'SHLD y . oSO | rosio 55
B RAMP 38 21 36 &
E I T T T T S
g oo, LoSHO LR ] 3
I e %
g 4 53
E A S
2 HOUSTON N8 GULF FY waen F S5
g i 4
0,
1212 azliz 20 S
it T A e
2.8 5%
43 . %
[ 7 L A _ &
(] [ S—] LJ u N e / S
N . ExsTING
surEA0 XTI
RETAINING WALL N BAYOU GROU
N P

PROP |-10 BRIDGE OVER
WHITE OAK BAYOU

LIMITS OF FLOODWAY

LOUISIANA ST

MILAM ST

EXISTING I-10 BRIDGE OVER WHITE
OAK BAYOU, TO BE REMOVED

e e L e oy e S e Sa et et e e oY

el
(e}
.
R

PARK &
COMNUNITY CENTER

PEDESTRIAN
TRAIL/BRIDGE

% %

HARRIS

COUNTY

FUTURE DIRECT
CONNECTORS BY
OTHERS

L7
WM@
7

’Ys%*
3

B
3
\>‘\"§‘\

57

<

=
=

L ' PPROX. 6501000 EXISTING TXDOT RO q
& i 1 <
& 5 SHLD 3 SHLD | &
X &
° | 110 HOV &
0/ E
o, E g ass
s,
7 e 10 SHLD. ‘ 10'SHLD E
4
P E 4
e 8888 3
Sr E o
o'
Iz
G,
o |
W A
GROUND
[CEXISTING ] WHITE oA
APPROX. 0300 PROP.
« FXDOT ROW.
ol [N \PPRO) 0-1000' EXISTING TXDOT R.O.W. J
& [ SOUTHBOUND T
$ CONNECTOR TO
RAILROAD ¢ g TGN b grown \
I o g DC DTNN
A : s | i : |
PINCK + 2| 127 3 21 17 2t 21 157 5 o =
S HW AL Fz« 10'SHLD.
¥ 4 = IR X L4 tt.1 erion [ R Sl ! El
v I 1 -
&\ ¢ - o - oo, won 5 El: l
g g 10'SHLD OB s won} wso| sl TN 2 A , E o
b | s | it 1]ttt & it
e A ” N -
e b 88 44 PURRA] RN a
UPRR R i ‘ PAGEA 2
y - T T = RETAINING WALL-
ST RETAINING WALL N /
SIS v wmeosc [/ s s
BAYOU ’ o S
3 \ R ¢
/
& \ £
& ¥
& L uy
& o ey “,
“ S Sr s
N s
& 40
PARK N’ RIDE L APPROX. 200-320' EXISTING TXDOT ROW.
STREET LOT "
i‘ =
3 5
3 3
& =
¢ g
% |\ e -
2
e,
PARKING ‘
oT)
EXISTING
APPROX. 370.500 PROP. TXDOT ROM.
[ F«m
10SHLD )
o s o - w50
a 36 F 1o'sHD 0 mﬁ%ﬁ
sto- | & SHeD W x FN‘
E Tnzos 448 e £,.81% ¢ g riow
> ’ 3
1080 10'SHLD
= 10°SHLD. sy 10/ SHLD 121 (3 E
3 121“‘ 52N T2 N FN
| 3
5 418 L3813 A 3
SHEA STREET ;5 b
BUILDING 2 3
ROTHW
T " @ PROVIDENCE
12z 2l
T T
77777 _ 1 R B 1.8 i
GROUND
7
<
47 S
<
% % 4 b, o
% % o e
13‘ % /’I/ %
2 S 2717, %

EXHIBIT 2

HOUSTON DISTRICT
PROJECT DEVELOPMENT

Texas
Department

of Transportation

NHHIP - SEGMENT 3



mtehrani
Text Box
EXHIBIT 2

mtehrani
Callout
I-45 BRIDGE OVER WHITE OAK BAYOU

mtehrani
Callout
EXISTING I-10 BRIDGE OVER WHITE OAK BAYOU, TO BE REMOVED

mtehrani
Callout
PROP I-10 BRIDGE OVER WHITE OAK BAYOU


//\\\#’

Ll
Legend
—— RAILROAD

SECTION
=== Bayou
[ | FLOODWAY

s

HU

HUITT-ZOLLARS, INC. Firm No. F-761

1500 S Dairy Ashford St. Ste 200 Houston, tx 77077 USA

Phone 713.496.0066 Fax 713.496.0220
www.huitt-zollars.com

< & ; : P . ' | HOUSTON
= G . . JEXIT 1-10 BRIDGE OVER WHITE _ S -

& 8 B s = o 9B BAYOU, TO BE REMOVED - ' '
'

Drawn by:  MT

Date: 07/03/18



mtehrani
Callout
I-45 BRIDGE OVER WHITE OAK BAYOU

mtehrani
Callout
PROP I-10 BRIDGE OVER WHITE OAK BAYOU

mtehrani
Callout
EXIT I-10 BRIDGE OVER WHITE OAK BAYOU, TO BE REMOVED

mtehrani
Callout
HOGAN STR BRIDGE 

mtehrani
Callout
UPRR  BRIDGE 


Untitled Map Legend
Write a description for your map. : Hogan St @ South St
+«* XREF_HBT_AALN

HOGAN ST BRIDGE

WIDENING 1-45 INTO THIS SPAN IS
M DIFFICULT

Google earth

BRI £ e eles

-

EXHIBIT 4



mtehrani
Callout
CENTERAL SPAN OF THE BAYOU
WIDENING I-45 INTO THIS SPAN IS DIFFICULT

mtehrani
Callout
HOGAN ST BRIDGE

mtehrani
Callout
1-45

mtehrani
Text Box
EXHIBIT 4


PRE-PROJECT
HEC-RAS MODEL



Table 1 Pre-Project and Post-Project 100-yr WSE

Pre-Project Post-Project & Bridge Increase in
River Sta Q Total W.S. Elev Vel Chnl W.S. Elev Vel Chnl W.S. Elev
(cfs) (ft) (ft/s) (ft) (ft/s) (ft)
7353 32623 37.79 3.5 37.9 3.48 0.11
6975 32623 37.82 2.2 37.93 2.19 0.11
6935 Bridge 0
6898 32623 37.8 2.12 37.91 2.11 0.11
6775 44376 37.72 2.97 37.83 2.95 0.11
6473 44376 37.63 3.41 37.74 3.39 0.11
6448 Bridge 0
6423 44376 37.61 3.45 37.72 3.42 0.11
6174 44376 37.58 3.78 37.69 3.76 0.11
6128 Bridge 0
6068 44376 37.52 3.83 37.64 3.8 0.12
5525 44376 37.5 2.68 37.61 2.66 0.11
4994 44376 37.29 3.95 37.4 3.93 0.11
4980 Bridge 0
4961 44376 37.2 3.98 37.32 3.96 0.12
4812 44376 37.05 4.51 37.17 4.48 0.12
4774.5 Bridge 0
4687 44376 36.94 4.26 37.06 4.23 0.12
4407 44376 36.73 5.13 36.81 5.29 0.08
4014 44376 36.71 3.78 36.79 3.76 0.08
3997 Bridge 0
3976 44376 36.42 3.79 36.51 3.77 0.09
3681 44376 36.23 4.62 36.32 4.6 0.09
3585 44376 36.16 4.83 36.24 4.83 0.08
3085 44376 35.99 4.9 36.06 4.92 0.07
3000 Bridge 1-10
2915 44376 35.93 4.9 35.95 4.92 0.02
2298 44376 35.8 4.64 35.8 4.66 0
1580 44376 35.67 4.83 35.65 4.83 -0.02
1353 44376 35.42 5.84 35.49 5.53 0.07
1335 Bridge 0
1319 44376 35.24 5.87 35.28 5.67 0.04
984 44376 35.12 5.53 35.12 5.53 0
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