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BACKGROUND AND STUDY PURPOSE

* The Turner Station community is subjected to regular
flooding during heavy rain events and high tides.

* Homes within the Turner Station community have
experienced repeated flood damage, as well as the
total loss of cars and property.

* Turner Station Conservation Teams, Inc., and 1 TwEE
Baltimore County requested assistance from the U.S. 2 : 'f{“
Army Corps of Engineers, Baltimore District, to bl B -l :
conduct a flood resiliency study for areas prone to ' - !
stormwater and tidal flooding. ]

* The study was conducted to:

» Map and assess existing stormwater infrastructure

» Complete existing and future conditions stormwater
modeling and mapping

» Develop and evaluate measures to reduce the
flood risk to buildings and roadways within Turner
Station
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CLIMATE CHANGE AND FEASIBILITY

 In addition to analyzing the existing
condition flooding in Turner Station,
future conditions rainfall and sea level

rise values for 2050 and 2080 were o -5 3 ; s M‘?':i“:
also taken into consideration , w* e

==

« Alternatives were developed using
strictly hydrologic & hydraulic
analyses, they did not take into
consideration implementation or cost
feasibility

« Stormwater built for 10-yr rainfall
event




STUDY AREA

* The Turner Station
Community

« Any stormwater
system infrastructure
that drains to the
stormwater outfalls
within the community
limits
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B STORMWATER SURVEY AND ASSESSMENT

* Field survey was completed in

January and February of 2021

 Data captured included:

» Top elevations of stormwater
structures and distances to
invert (RTK GPS)

» Photos

» Condition documentation

« 235 stormwater structures
« 17,968 linear feet (3.4 miles) of
stormwater pipes




B STORMWATER SURVEY AND ASSESSMENT

U.S.ARMY ]

Curb Inlet




B4 THE MODEL

» Survey data uploaded into the
XPSWMM Modeling program

+ DA data, land use, and soils
information added

*  BMPs (stormwater ponds)
added (Family Dollar and
Lyon Homes Apartments)

* DEM (elevation model) is
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B4 THE MODEL

U.S.ARMY

* Add rainfall

« Simulates a natural rainfall-
runoff process

« Shows what is happening in
the pipes in a 1D environment

« Shows where water is spilling
out onto the DEM surface (2D)

* First modeled the July 17,
2021, storm event in order to
calibrate the model

) tumer Station Boundsry

July 17, 2021, Stormwater Flooding Depth (Feet)*
<




THE MODEL

Modeled existing and
future conditions rainfall
events — focused on
10% annual chance
flood (10-year and 10-
year 2080 flood events)

Modeled using the “king
tide” elevations at the
outfalls

. Existing Conditions Rainfall | 2050 Rainfall | 2080 Rainfall
e (inches) (inches) (inches)
50% annual chance. 24-hour 3.23 3.71 4.20
10% annual chance, 24-hour 498 5.73 6.47
1% annual chance, 24-hour 8.60 9.89 11.18
Decade Average High Tide Elevation Occasional Nuisance Tidal
(NAVDSS) Elevation (NAVD388)
2020 1.3 feet 3.1 feet
2050 2.4 feet 4.2 feet
2080 3.4 feet 5.2 feet




B.d FLOODING ASSESSMENT

U.S.ARMY

* Primary flooding area is the Sollers Point Road/Oak Street/Chestnut
Street/Pine Street area

10% Annual Chance Rainfall Event 10% Annual Chance 2080 Rainfall Event
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B4 FLOODING ASSESSMENT

U.S.ARMY

» Other areas of flooding are restricted mostly to roadways are with depths

of <1 foot

10% Annual Chance Rainfall Event 10% Annual Chance 2080 Rainfall Event

10% Annual Chance 2080 Stormwater Flooding Depth (Feet)*

10% Annual Chance Stormwater Flooding Depth (Feet)* |

.
= . -

‘~ "Depths leas han 0 4 foot avw not ~ 2" £ J | “ "Depths lezs thas 0.8 foot are nee
-‘ Hown . '.' > « Mown

11




12

FLOODING ASSESSMENT

1. The main drainage trunk lines are undersized and cannot convey the 10-year
design storm, causing stormwater within the pipes to back up out of the pipe
network.

2. The stormwater infrastructure is low-lying, with little positive slope. Current tidal
levels on Bear Creek flood the stormwater system on a sunny day, which limits pipe
capacity during storm events.

3. There is a lack of stormwater quantity management for impervious areas in the
watershed that were constructed prior to stormwater management regulations.
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TURNER STATION STORMWATER SYSTEM ON SUNNY DAY

Inlet |

Not impacted Inlet 2

Impacted

40% filled Inlet 3

Impacted Modeled
Full water level




(U.S.ARMY]

B4 FLOODING ASSESSMENT

Stormwater Pipes Impacted at

Current 1.3-foot Average High Tide_

il vule iave: 'V'
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Stormwater Pipes Impacted at
ur

rent 3.1-foot King Tide Level
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U.S.ARMY

FLOODING ASSESSMENT

Current and
Future
Occasional
Nuisance Tide
Levels

gl e ?:/-".'

[ Turner Station Boundary
[T7] 2020 3.1 foot Occasional Nuisance Tide (NAVDSS)* §
[T7] 2050 4.2 foot Occasional Nuisance Tide (NAVD88)*
"] 2080 5.2 foot Occasional Nuisance Tide (NAVDSS)*

+ % Day Village |
1 Townhomes



Current and
Future 1%
Annual Chance
Floodplain

| Sollers Poi}if\
.| Multi-Purpose
| Center
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[ Turner Station Boundary

|| Current 1% Annual Chance Flood (100-Year): 5.0 feet NAVDSS
|| 2050 1% Annual Chance Flood (100-Year): 6.6 feet NAVDSS
[ 2080 1% Annual Chance Flood (100-Year): 7.6 feet NAVDSS

.| Day Village
: Townhomes




FLOOD RISK REDUCTION PROJECTS CONSIDERED IN PRIMARY
FLOODING AREA (SOLLERS POINT ROAD/OAK STREET/CHESTNUT

STREET/PINE STREET AREA)

e Stormwater management in the upland watersheds to provide quantity (flood)
control

e Upsize and/or parallel existing infrastructure (pipes, inlets, culverts) to add
capacity — flap gates and pump station(s) would be needed in conjunction with this

e Overland safe conveyance of larger storms using swales/channels and possibly
berms.

e Reduction of head losses at structures through elimination of poor geometry
(elimination of connections at angles greater than 90 degrees).

e Relief storm drain set at a higher elevation in storm drain system to outfall above
water surface elevations at stream channel so as to reduce tail-water effect.

e Underground storage.

e Curb and gutter improvements to provide sufficient curb reveal to safely convey
flows in street.

e Private property opportunities to reduce runoff, improve infiltration and/or
temporarily store and release runoff.
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B MEASURE #1 — INCREASE TRUNK LINE SIZE AND INSTALL PUMP
=W STATION

X o i § rease Pipe’sgizes A31-AAl
Issues to Resolve Ne @l . (6°x3° Conduit)

o DL | , ’J/‘ o n and Reroute
round

 Insufficient pipe capacity in the
primary flooding area
* Flooded stormwater system at

normal tide levels g Tk . O Re(egc:u;e, i tgA;;\Z
b : : s ul
)/’V"' . & R o ‘ : - X O1
;' i -,~ , g N gy &l z;ucm

» Little pipe slope/head pressure
to push water out of the system

to outfall

= Existing Stormwater Pipe
*  Proposed Stormwater Structure
= Proposed Stormwater Pipe
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MEASURE #1 RESULTS: 10-YEAR 2080 RAINFALL EVENT

U.S.ARMY

With No Alternatives Implemented With Measure #1 Implemented
: - —— — o b
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%‘ MEASURE #2 — DIVERT EXISTING STORMWATER SYSTEM AWAY
B FROM MAIN TRUNK LINE

Issues to Resolve lof ot gl
. s . . . LR nea
* Insufficient pipe capacity in the Aband L
primary flooding area even LD IS St o
i e ) T

after increasing the main trunk
line size (Measure #1)

A10

©  Existing Stormwater Structure ::inérease Pipze Sizes A5-A3
— ety tormuater ppe [P S < " (6’x3° Conduit)
] * Proposed Stormwater Structy % e s - .
Proposed Stormwater Pipe
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b e
\X‘ MEASURE #1 AND #2 RESULTS: 10-YEAR 2080 RAINFALL EVENT

U.S.ARMY

With No Alternatives Implemented With Measure #1 and #2 Implemented

— e Pp % s
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\ﬁ‘ MEASURE #3 — STORMWATER DETENTION

U.S.ARMY
I

o 6o 7’/.0)

|

~ | Abandon AG8-AG4
—hi A67) -

Issues to Resolve

 Insufficient pipe capacity in the
primary flooding area even
after increasing the main trunk |-
line size (Measure #1) [ o, (NS o . e % ©
P @ K » L Abandon A50-A48

%  Existing Stormwater Structure
= Existing Stormwater Pipe

= Proposed Stormwater Pipe
I Proposed Stormwater Pond
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MEASURE #1 AND #3 RESULTS: 10-YEAR 2080 RAINFALL EVENT

With No Alternatives Implemented With Measure #1 and #3 Implemented
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B4 COASTAL FLOOD RISK REDUCTION MEASURES

[ Tumer Station Boundary

[ suilding Footprint
[ 2020 3.1 foot Occasional Nuisance Tide (NAVDSS)

[ 2050 4.2 foot Occasional Nuisance Tide (NAVDSS) I N M =
("] 2080 5.2 foot Occasional Nuisance Tide (NAVDSS) [SERESINEmst i -~ AR j
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Legend
D Turner Station Boundary
[ suikding Footprint
_____ Current 1% Annual Chance Flood (100-Year): 5.0 feet NAVDSS
2050 1% Annual Chance Flood (100-Year): 6.6 feet NAVDSS
2080 1% Annual Chance Flood (100-Year): 7.6 feet NAVDSS
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ACQUISITIONS

Legend
D Turner Station Boundary
[ suikding Footprint
_____ Current 1% Annual Chance Flood (100-Year): 5.0 feet NAVDSS
2050 1% Annual Chance Flood (100-Year): 6.6 feet NAVDSS
2080 1% Annual Chance Flood (100-Year): 7.6 feet NAVDSS




FLOODPROOFING

» May be considered for buildings that
frequently flood

» Does not change the course of
water, but modifies buildings to
reduce flood damages

* Need a detailed building survey and
a nonstructural assessment for
each building

» Floodproofing would need to be

assessed on a building-by-building
basis

» Building type

» Building material

» Flood depth

» Flood velocity

Example of Elevation of Utilities
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FLOODPROOFING

Dry Flood Proofing — preventing water from entering the building
» Waterproofing exterior
» Effective up to 3-4 ft with velocities less than 3 ft/sec

» Can be permanent sealant or temporary membrane with flood doors and windows
Interior drainage collection systems and pumps required

>

Maximum protection level is 3 feet (including freeboard)

Shields for opening

\ Backflow valve prevents sewer External coating or covering
and drain backup impervious to floodwater

(Source: FEMA)
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FLOODPROOFING

«  Wet Flood Proofing — preparing for water to enter the building

» Raise utilities and important bu

» Install flood openings in exterior walls to equalize hydrostatic pressure

» Pumping and cleanup required

ilding contents

provided to let
floodwaters enter

/MQ L
Openings ‘ I

First floor

door Living area |
et =

Ground o l,‘) [[j i BliE

| <— utilities relocated to

= .
..,  Furnace and other
L2250 1 living area o utility
i) room addition

=ty

...........................

-d

(Source: FEMA)
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SUMMARY

U.S.ARMY

Stormwater Flooding Measures

Measure #1: Increase Trunk Line
Size and Install Pump Station

Measure #1 and #2 Combined:
Increase Trunk Line Size and Install
Pump Station, Divert Existing
Stormwater System Away from Main
Trunk Line

Measure #1 and #3 Combined:
Increase Trunk Line Size and Install
Pump Station, Stormwater Detention

Max Flood Depth
for 10% Annual

Chance,
24-Hour,
Rain Event

1.6 feet
Substantial decrease in
flood footprint

1.0 foot
Substantial decrease in

flood footprint — limited
to roadways and alleys

1.2 feet
Substantial decrease in
flood footprint — limited
to roadways and alleys

Max Flood Depth
for 10% Annual
Chance 2080,
24-Hour,
Rain Event

2.8 feet

1.2 feet

Substantial decrease in
flood footprint — limited
to roadways and alleys

2.5 feet
Substantial decrease in
flood footprint
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Coastal Flooding Measures

Floodwall
Acquisitions
Floodproofing
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NEXT STEPS

« This is the beginning — this study looked at structural options to reduce the impacts
from modeled future flooding, sea level rise, and tidal surge in 2080.

* Any potential project will have to be further evaluated to understand costs, potential
obstacles, and alternatives — no single project can address everything;

* Flooding and Sea Level rise can NOT be eliminated; the short and long-term goals
are Risk Reduction — reduced impacts to residents, property, and infrastructure

« TSCT, Baltimore County and partners have requested funding for:
a) comprehensive planning to evaluate where “green infrastructure” practices
may reduce future volumes, and work in concert with pipes and drainage
b) initial feasibility and design efforts for selected projects

« Community engagement efforts will identify & share technical assistance and
resources for flood-proofing and other strategies to help reduce reduce impacts short
term, while longer-term projects and strategies are further developed



33

MEASURE #1 RESULTS: 10-YEAR 2080 RAINFALL EVENT

U.S.ARMY

With No Alternatives Implemented With Measure #1 Implemented
: - —— — o b
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\X‘ MEASURE #1 AND #2 RESULTS: 10-YEAR 2080 RAINFALL EVENT

U.S.ARMY

With No Alternatives Implemented With Measure #1 and #2 Implemented
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MEASURE #1 AND #3 RESULTS: 10-YEAR 2080 RAINFALL EVENT

With No Alternatives Implemented With Measure #1 and #3 Implemented
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