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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 I-45 widening project by TxDOT 
as described in the I-45 Conceptual Layout Segment 3 near Downtown Houston.  
 
The limit of this work is from I-45 Bridge over White Oak Bayou near Quitman Street to 
the I-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 I-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: 
  

 I-45 Bridge over White Oak Bayou 
o It was assumed that the hydraulic footprint of proposed I-45 Bridges over 

White Oak Bayou near Quitman Street is similar to the existing I-45 
Bridges. Relocating existing bridges but not increasing the size. 

o No changes were made to HEC-RAS model in this report at I-45 Bridge 
over White Oak Bayou near Quitman Street. 

 Upstream of Hogan Street  
o I-45 has been widened by about 60 feet since 2015 (Bridge with piers in 

Floodplain) 
o Proposed I-45 will be widened by another 30 feet (Bridge with piers in 

Floodplain).  
o Three columns were added to HEC-RAS model in this report to represent 

I-45 ramp to Milam Street. 
 Hogan Street Bridge 

o I-45 has been widened by about 50 feet since 2015 (Bridge with piers in 
Floodplain) 

o Widening I-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.  

o This report assumed the 50 feet widening that was done since 2015 will 
remain and the mid span of Hogan Bridge will remain open.  
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 Downstream of Hogan Street  
o I-45 has been widened by about 30 feet since 2015 (fill in channel side 

slope and new retaining wall) 
o The proposed I-45 will be widened by another 30 feet (retaining wall or 

Bridge).   
o 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). 
 Union Pacific Railroad Bridge 

o No changes were made to HEC-RAS model at Union Pacific Railroad 
Bridge 

 Downstream of Union Pacific Railroad Bridge 
o Proposed I-45 will be widened by about 144 feet for ramp to Milam Street 

and Louisiana Street (Bridge with piers in Floodplain).  
o Three columns were added to HEC-RAS model to represent the ramps to 

Milam Street and Louisiana Street 
 Proposed I-10 Bridge over White Oak Bayou 

o The proposed crossing consists of six bridge structures crossing the Bayou 
at varying angle with column in the bayou. 

o 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. 

 Existing I-10 Bridge over White Oak Bayou 
o 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 I-10 abutment on the south side as an 
ineffective area.  

o The ineffective area and bridge abutment was removed from the HEC-
RAS model. 

 Fill in the floodplain Volume 
o 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 I-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 I-10 bridge did not reduce the WSE significantly due 
to Existing UPRR Bridge and Main Street Bridge under the I-10 Bridge that will remain. 
The proposed I-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 I-10 bridge over White Oak Bayou had the largest impact on 100-yr WSE 
(about 0.08 feet of increase). The proposed I-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 I-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. 
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Table 1 Pre-Project and Post-Project 100-yr WSE 

 
 
 

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 I‐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

Pre‐Project Post‐Project & Bridge



POST PROJECT MODEL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mtehrani
Callout
NEW SECTIONS



 
 

 
 
 
 
 
 
 
 
 
 

POST-PROJECT 
HEC-RAS MODEL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PRE PROJECT MODEL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mtehrani
Callout
I-10 BRIDGE



3000 4000 5000 6000 7000 8000
-10

0

10

20

30

40

50

E100-00-00       Plan: Post Project
   RS = 1335.0  BR D  UNION PACIFIC RR

Station (ft)

E
le

va
tio

n 
(f

t)

Legend

WS 1PCT_100yr

Ground

Ineff

Bank Sta

.
9
9

.08 .
0
5

.04 .055 .08 .1

mtehrani
Callout
REMOVE I-10 BRIDGE ABUTMENT



4400 4600 4800 5000 5200 5400 5600 5800

0

10

20

30

40

E100-00-00       Plan: Post Project
   RS = 2298.0  Cross Section E100-00-00-X02

Station (ft)

E
le

va
tio

n 
(f

t)

Legend

WS 1PCT_100yr

Ground

Ineff

Bank Sta

.05 .1 .05 .04 .05 .99

mtehrani
Callout
PROPOSED BRIDGE PIER



3500 4000 4500 5000 5500 6000 6500 7000
-10

0

10

20

30

40

50

60

E100-00-00       Plan: Post Project
   RS = 3000    BR U

Station (ft)

E
le

va
tio

n 
(f

t)

Legend

WS 1PCT_100yr

Ground

Bank Sta

.434 .
4
1
5

.625 .069 .081 .
0
4

.04 .04 .
0
4
6

.
0
4
4

.99 .99 .99

mtehrani
Callout
PROPOSED I-10 BRIDGE 



4000 4500 5000 5500 6000 6500

0

10

20

30

40

50

E100-00-00       Plan: Post Project
   RS = 4407.  Union Pacific RR4 - U/S - XS 4

Station (ft)

E
le

va
tio

n 
(f

t)

Legend

WS 1PCT_100yr

Ground

Ineff

Bank Sta

.08 .04 .05 .08

mtehrani
Callout
PROPOSED WALL




