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Project Overview

October - December

Hydrologic & Hydraulic
(H&H) Analysis
Desktop Data

Collection, Community

Community
Survey & Inlet
Survey

Step 1 — H&H Analysis
at Watershed Scale

Step 2 — H&H Analysis
at Sub-watershed Scale

Workshop #1
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°

January - March

Identify Potential
Mitigation
Strategies

April

Community
Workshop #2

May - June

Watershed

Master Plan
Development
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Stormwater Asset Inventory
(Town)
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Stormwater Asset Inventory
(County)

Stormwater Infrastructure
=Town Boundary
=\Watershed Boundary
Stormwater Pipes (County Data)
Stream Channels (County Data)
Stormwater Ponds (County Data)
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Recent Studies

Town of Charlestown
2020 Cecil County Nuisance Flooding Plan

Stormwater
Vulnerability
& Floodplain
Management
Assessment
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Z
ZZ=—=+ NATURAL RESOURCES

é:g_’ MARYLAND SEPTEMBER 2019
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Map 3. Hurricane Storm Surge
Vulnerability - Townwide
Legend
DTcwn Boundary
[ Parcels
Il Buildings
* Historic Sites & Structures
Hurricane Storm Surge
Storm Intensity
[ category1

Category 2

]
[ 1 category3
2|

Category 4
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Town of Charlestown
@@= 2019 Resiliency Assessment
Map 5. Sea Level Rise
Vulnerability - Townwide
Legend
» Historic Sites & Structures
I Guildings
[ Town Boundary
[ Parcels

Sea Level Rise Vulnerabiliity
[ ] 0to 2 Foot Inundation
[ 2 to 5 Foot Inundation
[ 5 to 10 Foot Inundation

Map Revisions

Data Sources
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Community Surveys - 2019

1. Baltimore Street right-of-way, from 308 Baltimore Street to the North East River.

2. 493 Cecil Street, northwest of Structure 200 & Conveyance 202.

3. 333 Frederick Street to 340 Market Street, ending just north east of Conveyance 128.

4. 707 Caroline Street to 466 Frederick Street, starting around Structure 943 & ending northwest of

Conveyance 1030.

5. 701 N Ogle Street, along Caroline Street, from railroad right-of-way & Structure 943, south east towards
N Ogle Street.

6. 108 Edgewater Avenue.

7. 132 Market Street to Water Street, from Structure 160 to Structure 27 & Conveyance 37.

8. Caroline St & Cooper Ave intersection to Frederick St & Riverview Ave intersection, starting just north of
Structure 875 & Conveyance 876.

9. Frederick St & Riverview Ave intersection to Water Street, to Conveyance 19.

10. Calvert St, half way between Caroline & Frederick Streets, to 520 Calvert Street, and then south to Water
Street, ending at Structure 27 & Conveyance 37.

11. 726 Calvert St, from Calvert St to Water Street.

12. Water Street, from 429 Water St, to 407 Water St.
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Structure - Pi I
/ Address Priority PE_ Defect Description
Conveyance ID No. Properties

Structure 00075

205 Conestoga Street ﬂ N/A

01-09-19 | Structure 00160 132 Market Street m

Structure 00103 424 Calvert Street

Structure 00166

333 Frederick Streat ﬂ

Frederick Street (side Grate does not sit properly in
01-25-19 | Structure 00336 MNSA
-_ of 601 N Ogle Street) m
01-25-19 | Structure 00338 708 North Ogle
Street

Source: Stormwater Vulnerability & Floodplain Management Assessment, KCI 2019

01-25-19 | Structure 00184
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Bottom of pipe is missing; tire
filled with concrete was placed
on end of outfall blocking water
from leaving system.

Cast iron grate placed on inlet
does not support weight; no
frame.

Grate bent in; side of grate
broken off; no frame.

Filled with leaves and water; no
grate or frame (just sheet
metal).

Backyard swale is flooded;
outfall is submerged; sinkhole
created around outfall and
fencing is placed over top.

Town of Charlestown Identified Areas of Improvement
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2020 Ceclil County Nuisance Flooding Plan

Conestoga Street, from Bladen to Water Streets

Water Street, from Conestoga to Frederick Streets

Intersection of Water and Conestoga Streets
Intersection of Water & Louisa Streets
Intersection of Bladen and Conestoga Streets
Baltimore Street Charlestown

Colonial Drive Charlestown

Holloway Beach
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Long Point Park

Avalon Park

Foot Log Park

Foot Log Beach

Sewer manhole on beach

|dentified problem with septic along Long
Beach Road
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. 1&, Other Locations identified by Nulsance Flood Plan Werk Group . -}- Cther Locations Identified by Nuisance Flood Flan Work Group 0
Water St and Loulsa Ln, Charlestown, MD Bladen St and Conestoga St Charlestown, MD

" ’ih— Other Locations Identified by Nuisance Flood Plan Work Group

Other Locations Identified by Nuisance Flood Plan Work Group 0
Water St, Charlestown, MD

Conestoga St, Charlestown, MD

®

2020 Cecill
County
Nuisance
Flooding
Plan Maps

puing %
Rt Cwraor sty Town of Charsestine

Juty 27, 2020

v 1‘— Other Locations Identified by Nulsance Flood Plan Work Group 0
Baltimare St (Foot Log Beach), Charlestown, MD

Other Locations Identified by Nuisance Flood Plan Work Group 0 " 1L‘— Other Locations Identified by Nuisance Flood Plan Work Group @ " ‘1&- Other Locations Identified by Nuisance Flood Plan Work Group °
Leng Point Park. Charlestown, MD Colonial Drive (at beach), Charlestown, MD

Long Beach Rd, Charlestown, MD
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"y 27, 2000
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2020 Ceclil County Nuisance Flooding — Critical
Facilities

Charlestown Watershed Master Plan — Community Meeting #1 | November 16, 2022 & Dewberry




* August 31, 2021

« US 40/Pulaski Highway closed due to flooding between
Principio Parkway East and Charlestown Crossing
Boulevard.

« The remnants of Ida produced widespread flooding
along with instances of flash flooding across the area.
Tropical moisture infiltrated the area and there were
moderate amounts of instability as well. This combined
with the lift provided from the remnants

Charlestown
Manor

* Source: https://sb-227- Beach
maryland.hub.arcgis.com/pages/mapping-watershed-
assessment Charlestown
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Climate Ready Action Boundary

https://mdfloodmaps.net/ CRAB/

= 2 ft CRAB inundated

1 ftto 2 ft CRAB inundeted

<1 ft CRAB inundated

AT
gy -
. Charlestown
. Manar
* Beach
i, Charlestown =

source
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https://mdfloodmaps.net/CRAB/
https://storymaps.arcgis.com/stories/bd1ab6827c77457a9c6aec5ca1eb4af2

Site Suitability Criteria

Drainage Water Stream | Wetland

Gray (concrete) e

(acre) (%4) Soil Group Depth (cm) (ft) Land cover

infrastructure ---
Construct

Green Infrastructure —- S o e e

Grassed Grass, bare earth,
<5 <4 A-D =61 <100 .
Swale parking lots

Infiltration
Basin <10 <15 A-B >122 >100 >100 Grass, bare earth
Infiltration >122 > 100 100 ss, bare earth,
Trench g lots
Porous

Parking lots
Pavement
Sand  Filter Grass, bare earth,

> 100 >100 .

(non-surface) parking lots
Sand  Filter s, bare earth,
{surface}

> 100

Source: 2019 Cecil County Green Infrastructure Plan
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Community Survey Results
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Future Rainfall Projections

Projected Intensity-Duration-Frequency (IDF) Curve Data A -~
’\ir Tool for the Chesapeake Bay Watershed and Virginia “IQ-

Technical Resources Using the Data Using the Tool Chezapuzkn B2y Rragram

Currently Selected

Selection Panel

Mo station selected.

10-year -

_ _ Sawed Stations
R Please select a station
LoW RCF 4.5 - to start adding favorites.
B CONOWINGO DAM

2050-2100 -~ Atlas 14 Change Factors for ‘

Harford County:
10th Percentile
25th Percentile

0.96
1.03

Chesapeake Bay Watershed -

Median:
75th Percentile
90th Percentile

Carmgie Mellon University 1705 P
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Sea-level Rise

Table 2. Projected sea-level rise estimates above 2000 levels for Maryland based on the Baltimore tide-
gauge station. Columns correspond to different projection probabilities and rows represent to time horizons
and emissions pathways. See caveat in the text concerning potentially greater sea-level rise late this century
under higher emissions pathways.

Se - 1 eve 1

Pf’OfethOﬁS*' for Central Estimate Likely Range 1in 20 Chance 1 in 100 Chance
Y 8 : o 50% probability 67% probability 5% probability 1% probability
s Emissions SLR meets SLAR is between: SLAR meets SLR meets
o A Year Pathway or exceeds: or exceeds: or exceeds:
nnn o 2030 0.6 ft 04-09ft 1.1t 13 ft
ruen ARoun 2050 1.2 ft 08-161t 2.0t 23t
el Y B
231t 1.6-3.11 3.7 ft 4.7 ft
2080 1.9 fi 13-261 321t 4.1t
1.7 ft 11-241 3.0 ft 32ft
3.0 ft 20-421 5.2t 6.9 ft
2100 2.4 ft 1.6-3.41t 4.2 ft 56ft
201t 12-3.0ft 3.7 ft 54 ft
4.8 ft 34-6.61 8.5 ft 12.4 ft
2150 3.5 ft 21-53f 7.1t 10.6 ft
29t 1.8-421 581t 9.4 ft
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% Study Area Year % Study Area Year Percent Point

EPA ICLUS Land Use 2010 (A) 2100 (B) Change

Suburban

Gang | o | om | 08

Copn
Exurban, low density 30.3% 15.1%

Source: EPA ICLUS dataset, analyzed for the Town of North East region
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Stormwater Guidelines — Potential Changes
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Planned Approach

Ik Neck
S ate Faest
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Stormwater Infrastructure
Improvements

Changes to Regulations

Stormwater Best Management
Practices (BMPs)/Green
Infrastructure (Gl)
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Source: Guidelines for the Design and Construction of Stormwater Management
System, New York City Department of Environmental Protection, July 2012
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Potential Mitigation Strategies —
Stormwater Infrastructure
Improvements

ST

p=r G T, _
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Maryland Coast Smart - Climate Ready Action Boundary
(CRAEB) Inundated Zones

Coast Smart CRAB Inundated Zones
|:| 0to 1 Foot CRAB Inundated
. 1 to 2 Foot CRAB Inundated
. Greater than 2 Foot CRAB Inundated
Coast Smart | -

Climate Ready Action
Boundary (CS-CRAB)

:?, Land
i Sea Level
Horizontal Bl sealeve
CS-CRAB I F=MA 100 year Floodplain
100 year + 3ft

- s s s s s s shs e -

! 3ft
Vertical
Extent

Charlestown

&y

'Sea Level |

et

Source: Coast Smart Climate Ready Action Boundary (CRAB)

# Dewberry
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Potential Mitigation Strategies —
Stormwater BMPs/GI Practices

%ﬂ//f/
R

Microbioretention
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Potential Mitigation Strategies —
Stormwater BMPs/GI Practices

111/

2pERpRRERRRRERS
I HH

5 A

Rain Barrels/Cisterns Grass Swale
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Potential Mitigation Strategies —
Stormwater BMPs/GI Practices

Jibtseki i

RinGarden - V\'/et‘Pohd
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Potential Mitigation Strategies —
Stormwater BMPs/GI Practices

Filtering Device Submerged Gravel Wetland
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Potential Mitigation Strategies —
Stormwater BMPs/GI Practices

UNDERDRAIN
ACCESS GRATES PIPE SYSTEM OUTLET
PIPE
/ , \ . \ MANHGLE—\
INLET PIPE ' - -
WQ, ONLY ———p I
SEDIMENTATIONC
PLAN VIEW
ACCESS GRATES
«— STEPS
TEMPORARY (TYP)
|NLE\TTJTPE-* z PONDING
; DEBRIS
PERMANENT i
7 _PooL ]
Underground Storage
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Breakout Discussion
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Next Steps
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Any Questions?
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