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Adaptive Stormbox

Exposure to hazardous substance transferal during flood events in Galena Park requires urgent updates for flood
infrastructure that can capture and consume the excess stormwater.

This toolbox provides improvement strategies that adapt to limited space and complex conditions in an
established infrastructure system.
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Flood Events in Galena Park
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Overall Impact
Total Economic Loss

125 billion

Storm Surge

12-19 ft

Total Economic Loss

65 million

Storm Surge

13-17 inch

Total Economic Loss

351 million

Storm Surge

12-15 1t

Total Economic Loss

5 billion

Storm Surge

20-30 inch

Overall Impact
Residents Relocation

00,049

Flooded Homes

154,170

Residents Relocation

300

Flooded Homes

9,820

Residents Relocation

1.2-1.5 million

Flooded Homes

2,550

Residents Relocation

30,000

Flooded Homes

73,000

Impact to Galena Park
Inundation Percent

17.3%

Inundated Industrial Sites

Hh8.3 Acre

Inundation Percent

1.2%

Inundated Industrial Sites

2.1 Acre

Inundation Percent

9.2%

Inundated Industrial Sites

67.5 Acre

Inundation Percent

3.4%

Inundated Industrial Sites

23.1 Acre



Severe Flood Events in Galena Park
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2016
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Estimated Pollutants from Storm Surge Based on Inundated Land
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Projected Future

Category 1

Hurricane Inundation Area: 53.9 Acre
Inundated Industrial Zone: 40.2 Acre
Inundated TCEQ Facilities: 0
Inundated TRI Facilities: 0
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Inundation Percent Industrial Percent
2%

Inundated Facility Types

00

Storm Surge

Category 2

Hurricane Inundation Area: 152.8 Acre
Inundated Industrial Zone: 81.5 Acre
Inundated TCEQ Facilities: 0
Inundated TRI Facilities: 0
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5%

Inundated Facility Types

00

Category 3

Hurricane Inundation Area: 396.8 Acre
Inundated Industrial Zone: 152.7 Acre
Inundated TCEQ Facilities: 4
Inundated TRI Facilities: 0
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Inundation Percent Industrial Percent

Inundated Facility Types

Q000006

Category 4

Hurricane Inundation Area: 1314.9 Acre
Inundated Industrial Zone: 568.9 Acre
Inundated TCEQ Facilities: 36
Inundated TRI Facilities: 4
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Inundated Facility Types

Q000006

Category 5

Hurricane Inundation Area: 2045.4 Acre
Inundated Industrial Zone: 668.2 Acre
Inundated TCEQ Facilities; 57
Inundated TRI Facilities: 4
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Inundated Facility Types

Q000006

Petroleum  Chemical Petroleum  Chemical Petroleum Stormwater  Air Sewage Chemical  Toxicity Petroleum Stormwater  Air Sewage Chemical  Toxicity Petroleum Stormwater  Air Sewage Chemical  Toxicity
Chemical Contaminations
Londel W Nitrogen Phosphorous M Suspended Solids W Zinc W BOD CcOD W Oil&Grease W Other
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| **Biochemical Oxygen Demand
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Pollution-Related Disease Prevalence (source: cbc 2019)

Non-point Source Pollutants City Ranking in Harris County
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Riparian Zone Section View

Locator 1

g L4

Detail Section 1

100 ft
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500-Yr Floodplain

Detail 1

Section A-A’ 500 ft

Vacant Residential Commercial Industrial Other Water




Riparian Zone Section View
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Detail Section 2 100 ft

Detail Section 3 100 ft

500-Yr Floodplain

Year 2100 Water Level

Section B-B’
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Current Zoning

Legend
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- Trail System

0.7 mile to
i Clinton Park

: Galene:iParkBoundary

[] site Boundary

« == Proposed Bikeways
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Flood and Contaminant Risk Maps

LeN\O

O No Damage

® Affected :
@ Minimal Damage
® Major Damage |
@ Destructed .

® Low Risk

@® Medium Risk

@ High Risk
100-yr Floodplain

W TRITECQ Facilities

@ Category 1 Surge
@ Category 2 Surge
® Category 3 Surge
@ Category 4 Surge

Category 5 Surge

@ Low Risk
® Medium Risk
® High Risk
100-yr Floodplain
B TRI/TECQ Facilities

N ¢ 0-100 m

| i ®100-200 m
* ®200-300m
) @ 300-400 m
400-500 m
_ \ @ Low Risk
il @® Medium Risk
®0-100 m : :
@ 100-200 m @ High Risk
® 200-300 m 100-yr Floodplain
@ 300-400 m B TRITECQ Facilities

400-500 m




Land Use
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Residential
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Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user community




Point of Interest

Reload Center @

® Commercial
@ Public

£ Open Space
@ Industrial

@ Galena Park High School

Open Drain
Chagnel

- £ 1 t l ShO in ] -
e " l ¥ S L‘E _pp-i " .
._"“'"?_",‘ o TR S,
_ @ City Pak
L .-t Gity Bl 75 @ Storage Yard
N @ Steel Terminal

X =i

Railway Track Systems

Oil Field Equipment @

@ Manufacturing

Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community. Esri, HERE,

Garmin, (c) OpenStreetMap contributors, and the GIS user community




Buildings

I LiDAR_Building_Footprints_2018

2093 Acre
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Green Infrastructure — Tree Canopy Percentage

Legend
Water_Features Canopy Percentage
=3 Boundary B2
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I Building
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Green Infrastructure Strategy

Create multi-function green linkage

- Filter ditch
. Elevated walking surface

@ Galena Park High School

& X

@ Stadium

@ Middle School \

Open Drain
Channel

Park
Galena Park Elementary School ® Wetland

protective Zone ounmuuuulumumu
ro
Convey water 10

pollutant absorption parks

Legend
Descriptio Increase water-holding capacity
Apartment Garden (1 to 3 Stories) : ture on street
- Implement green infrastructu

I Harris Native Pasture

| Recreational/Health . Expand pervious area
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Right-of-Way (ROW) Offset Distance

\ |

Legend

Parcels

B

0-5'ROW Offset
6-14' ROW Offset
15-20'ROW Offset
21-25'ROW Offset
>25"ROW Offset
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ROW

Green Infrastructure Stormbox
Toolbox: Pipe Depth vs. ROW Width
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Conceptual Plan

Land use

High-value land uses are concentrated along the designated main roads.
Industrial zones are separated from residential areas. Parks are arranged

at optimal locations in the neighborhood to form a green infrastructure
nertwork.
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Residence relocation

Residences in adjacent to industrial zones are at higher risks of being
exposed to hazardous substances, thus should be relocated further

Green infrastructures installed along the main streets will effectively
reduce hazardous substances transfering.
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Design Impact (Basic L-THIA Model)
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Source: Low-Impact Development L-THIA (purdue.edu)



https://engineering.purdue.edu/mapserve/LTHIA7/lthianew/lidIntro.php

Green Infrastructure “Assemblage Units”
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Assemblage Unit: Streetscape & Retention
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Assemblage Unit: Streetscape & Green Parking

@ Surface sand filter + @ Infiltration basin + @ Green parking
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Assemblage Unit: Wet Vault Street System

Pervious paving + @Wet vault + @ Bioswale
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Assemblage Unit: Residential Rain Garden
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Assemblage Unit: Industrial Model District

@ rain garden + @ planter box + @extensive green roof + @green parking
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