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Phase 2 Resiliency Planning Updates - Scope of Work

Task 1 - Define a Comprehensive Engineering Master Plan Task 4 - Develop Concept Designs for Demonstration Projects

v" Develop list and description of subprojects (eight (8) street ends) v’ Concept design for town owned sites using potential mitigation

v" Define forecast scenarios plan will consider methods

v Document assumptions about actions taken by private property o Analyze, compare, and contrast feasibility and comparative
owners effectiveness of mitigation

Task 2 - Define Methods to be Used in Mitigation o Define site specific flood mitigation and SWM designs

v' Define flood protection toolkit for use on public and private property
v’ Assess road heights and possible lot elevations Task 5 - Prepare Pre-Final Design (60% Completion Level)

v’ Analyze stormwater management (SWM) alternatives o Prepare pre-final design level plans for two (2) street ends and/or

o Perform design analysis

Task 3 - Define Demonstration Projects marsh ends

— — _ , o Prepare design report
v' Develop multi-criteria decision analysis (MCDA) matrix for town owned _ _ _
— o Prepare hydrologic/hydraulic analysis
streets and recommend four (4) specific streets o o
o Prepare permitting applications

o Perform topographic survey
v’ Conduct field work at demonstration sites to acquire additional data Task 6 - Prepare Bid Documents (100% Completion Level)

v’ Continue property owner engagement, field assessments and

Task 7 - Develop Storymap and 3D Renderings

development of homeowner packages



What’s New?

@ Defined “Focus Areas” for concept prioritization

Created banding for wave action flood depths

‘//’ Performed regression analysis to confirm appropriate planning scenario
for Sea Level Rise assessment

Working Multi-Criteria Decision Matrix!




Drainage Area Delineations

67 Individual Drainage Areas and Points of Interest (POls)
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Focus Area Definitions - North

21 Focus Areas (FAs) for Concept Prioritization
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Focus Area Definitions - Mid

21 Focus Areas (FAs) for Concept Prioritization
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Focus Area Definitions - South

21 Focus Areas (FAs) for Concept Prioritization
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Storm Wave Height Assessment

Maximum Wave Heights (Representative POls)

| 5 Point of Interest Wave Height (ft)
\ .y 21 Bayside Dr 1.03 NNW
2 T BE | 15 W Atlantic Ave 0.73 WSW

29 N Schulz Rd 1.75 NNW
10 W Cannon St 0.33 NNW
3 Georgetown St 1.66 NNW
1 W James St 1.67 NNW
31 Bora Bora St 1.61 NNW
5 Farmington St 1.69 NNW
58 S Schulz Rd (LOI) 0.24 WNW

60 West Bay St (LOI) 1.65 NNW




Wave Height Bulkhead Vulnerability Evaluation

Legend
— No Data Available

Bulkhead > MHHW & Storm Wave
o Bulkhead < MHHW & Storm Wave

e Evaluated at MHHW and the maximum fetch
wave height to display if a bulkhead will breach

 Many crucial properties do not have bulkhead
elevations in our internal survey




Wave Height Danger Level Evaluation

Legend

[ ] Child Flood Danger Level - < 0.5 FT

[ Economic Flood Danger Level - < 1.0 FT

- Adult Flood Danger Level - <2.0 FT

Evaluated the difference between the DEM and
the maximum wave height impacting each FA at
MHHW

The thresholds identify areas where tangible
hazards can occur under storm wave conditions,
adjusted to consider hazard protection for known
bulkhead elevations



Sea Level Rise Escalation Comparison

e Compared SLR escalations (presented in 2017
Delaware Sea Level Rise Technical Report) against
current data trends to identify appropriate SLR
planning scenario

Planning Scenario

Low Intermediate

2030 0.11m/0.36ft 0.22m/0.72ft 0.33m/1.08ft

2050 0.22m/0.72ft 0.40m/131ft 0.58m/1.90ft
2080 042m/1.38ft 0.74m/2.43ft 1.11m/3.64ft
2100 052m/1.71ft 099m/3.25ft 1.53m/5.02ft

* Real-life data trends agree with “intermediate”
planning scenario, assumed approximately linear
up to year 2030 for near-term planning

Monthly Mean Sea Level Elevation (ft, MSL 2000)
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Sea Level Rise Evaluation

Legend
Bl MHHW (111 ft) MHHW + 3'
B MHHW + 2030 SLR (0.72 ft) MHHW + 4'
MHHW + 2050 SLR (1.31 ft) MHHW + 5'
MHHW +2' Bl MHHW +6

|dentified areas prone to current tidal flooding
(at MHHW)

Estimated areas susceptible to future tidal
flooding based on intermediate SLR predictions
(Delaware SLR Planning Scenarios)

Additional prioritization for streets where 2030
SLR escalation is expected to impact roadways at
mid-block locations



oolkit: Green Infrastructure Concepts

BIORETENTION

WIDTH VARIES,

N SEE PLANS il NO. 4 REBAR STAKES
DRIVEM THROUGH
LANDSCAPING TIMBERS
AT 8" 0.C. (TYP.)

4" X 4" RECYCLED
PLASTIC LANDSCAPING

MATIVE GRASSES AND
THICKENED CURE AND HERBACEQUS PLANTS

GUTTER SEE DETAIL

TIMBERS.
EXISTING WATER DEPTH
PAVEMENT - 2" MIN. TRIFLE SHREDDED
HARDWOOD MULCH (TYP.).
RN : \\\i‘ - S EMISTING
GROUND

127 BIOSOIL MEDMA
AMENDED WTH BIOCHAR.

30 MIL PVC LINER
ADJACENT TO PAVEMENT
KET=IN 47 MIN, (TYP.}

____________ 6" INFILTRATION STONE
AMENDED WTH BIOCHAR.

GEOTEXTILE MATTING
CLASS 2 KEY-IN 47

MIN. (TYP.).
WIDTH VARIES
SEE PLANS NO. 4 REBAR STAKES
DRIVEN THROUGH
LAMDSCAPING TIMBERS
MATIVE GRASSES AND AT &7 Q.C. (TYR.)
THICKENED CURB AND HERBACEOUS PLANTS

4" % 4" RECYCLED
GUTTER SEE DETAIL FLASTIC LANDSCAPING
TIMBERS.
EXISTING
pSTING WATER DEPTH

BT MAX.

EXISTING
GROUND

W

127 SOIL AMENDED WITH
COMPOST AND BIOCHAR
BLEND.

=T _|—/*|— ===
DEEP TILLED 2.0° FROM

FROPOSED SURFACE
ELEVATION

Streetscape Bioretention

BTG ECORASTER E-50 (OR BLOXX)
PAVEMENT INTERLOCKING REINFORCEMENT
INFILLED WITH GRAVEL (OR
MAX. 1" VERTICAL MODULAR PAVERS)
SEPARATION SEE NOTE 1
— 2" SUPPORT LAYER
S ey l_(SEE NOTE 2)
= = I
\\\X ii\ '.‘ R e I
Lot
24! " SEENOTE 4 ) o
30 MIL PVC LINER MIN. [k LECri it LA || Stone o8
ADJACENT TO PAVEMENT (TYP.) x> s
KEY-IN 4" MIN. (TYP.) e e 2 - M1
”[:HF |||:|||%|||mmlHm:||[;|
3" MIN. SUMP BELOW
R-TANK WRAPPED WITH RTANI AMENDED Wi
GEOTEXTILE (SEE NOTE 5) BIOCHAR (SEE NOTE 3)
UNCOMPACTED SUBGRADE

Stabilized Infiltration Trench



oolkit: Shoreline and Street End Concepts

BEACH GRASS o BEACH GRASS EX.GROUND
PLANTING ZONE PLANTING ZONE

DUNE /| EVEE

JARRIER
,,,,,,,,,,,,, WITH AMERICAN BEACHCRASS,
AMMOPHILA BREVILIQULATA
TOP ELEV, 3.5

Dune/Levee Living Shoreline



Toolkit: Road Raising and Dune/Levee Bulkhead

Concepts

Proposed Dune

Aa T

WESTBOUND

LANE
10.00

BIOSWALE
WIDTH VARIES
SEE PLANS

PROPOSED DUNE
—2.00—

WATER
DEFTH "

EXISTING —,
BULKHEAD

/
12" S0IL AMENDED
PROPOSED MLZ WITH COMPOST /

HESCO
AND BIOCTHAR
BARRIER BLEND.

NATIVE—"
GRASSES AND CURB
HERBACEOUS AND
PLANTS GUTTER

THICKENED

DUNES ARE

HESCO EARR

1S TYPE MIL 2 LZ'W) ZHX4L)

EASTBOUND

LANE
10.00

BIOSWALE

WIDTH VARIES

SEE PLANS

THICKENED
CURB

AND
GUTTER

PROPOSED DUNE

/—PROF’DSED 12"
HDPE CULVERT
WITH TIDE
VALVE AT
DOWNSTREAM
INVERT.

EXISTING

EASTBOUND
PROPOSED ML2 BULKHEAD
HESCO

BARRIER




Private Dune/Levee Bulkhead Concepts

w,zegl‘q_q_n_c)gsrm WiAtlantic St

PRCPGSED 12" PROPOSED
HDPE CULVERT DUNE
WITH TIDE VALVE
HESCO
—| 2.0' BARRIER

_ SULKHEAD Sand-Filled HESCO Barriers to Reinforce

Existing Bulkheads



Multi-Criteria Decision Matrix: Prioritization Framework

v' Prioritization of flood resilience implementations is dependent upon various criteria

v' Multi-criteria decision tool intended to standardize criteria, assign weights based on community needs
and precedence, and rank priority locations accordingly

o Four draft categories identified for the Town of
Fenwick Island
* Social Vulnerability — threat to people & property
* Asset Vulnerability — threat to infrastructure
* Actionability — conditions suitable for construction

* Implementation Feasibility — potential for BMP or
resiliency infrastructure Priority

. . Score
o Several criteria assigned per category

o POLL TIME




Multi-Criteria Decision Matrix: Decision Criteria

Social Vulnerability Asset Vulnerability Actionability Implementation Feasibility

Property Density Unmanaged Impervious Coverage Actionable ROW Area Shallow Bioretention Facility
for BMPs

Wave Height Threat Level Evacuation Routes and Accessibility Depth to Water Table Streetscape Bioretention

for Children (> 6”) (> 2 ft) Facility

Wave Height Threat Level Roadway Impacts Attributable to Depth to Water Table Bioswale

for Properties (> 1 ft) Near-, Mid-, and Long-Term Flooding = (> 3 ft)

Wave Height Threat Level Roadway Impacts Attributable to Permeable Asphalt

for Adults (> 2 ft) Bulkhead Vulnerability
Non-existing Outfall Protection Infiltration Trench
Non-existing Tidal Valve Impervious Reduction

Road Raising

Higher scores deno Higher scores denote more possibility

vulnerability (highe for implementations (higher priority) Living Shoreline

Bulkhead/Levee/Dune



Multi-Criteria Decision Matrix: Social Vulherability

Wave Height Threat Level Area of flood depths > 6” Acres/FA Acres
for Children (2 6”) under the MHHW + wave

height condition
Wave Height Threat Level Area of flood depths > 1’ Acres/FA Acres
for Properties (> 1) under the MHHW + wave

height condition
Wave Height Threat Level Area of flood depths > 2’ Acres/FA Acres
for Adults (= 2’) under the MHHW + wave

height condition
Property Density Parcels within FA boundary Count/FA Acres




Multi-Criteria Decision Matrix: Asset Vulnerability

Unmanaged Impervious Coverage Area of contributory impervious land cover Acres/FA Acres

Evacuation Routes and Accessibility Number of streets dependent for primary Count/FA Acres
ingress/egress

Roadway Impacts Attributable to Near- Length of roadway inundated under current Linear Feet/Total FA Road

Term Flooding (MHHW) MHHW elevation Length

Roadway Impacts Attributable to Mid- Length of roadway inundated under MHHW + Linear Feet/Total FA Road

Term Flooding (MHHW + 2030) 2030 SLR elevation Length

Roadway Impacts Attributable to Long- Length of roadway inundated under MHHW + Linear Feet/Total FA Road

Term Flooding (MHHW + 2050) 2050 SLR elevation Length

Roadway Impacts Attributable to Anticipated bulkhead overtopping under Linear Feet x Factor/Total FA

Bulkhead Vulnerability MHHW + 2030 SLR elevation (scaled factor) Bulkhead Length

Existing Outfall Protection Number of drainage outfalls without outfall Acres/FA Acres
protection

Existing Tidal Valve Number of drainage outfalls without tidal valves Count/FA Acres



Prioritization Framework in Act

Focus Areas
Prioritization Framework Table 1 2 3 4 5 6 7 B S | 10 [ 11 | 12 | 13 | 14 | 15 | 18 | 17 | 18 [ 19 | 20 | 21
- g |§ |8 <)
% g E E z;; -g § ] = % - a E
525 S| 8| |2 |c|&8 |38 slz2|S|s|2|s|5|58
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Criteria Metric Motes Category (max Score)* § EE! g E § g ; g f § g E = §| =2 =] = ; ; E Zz = §~ = g
Wave Height Threat Level for Children (= §") Acres/FA Acres g6 56| 53] 35| eo| 30 13 o5 &% 18] 46 02| o0 oo 01| o1] o3| oo 48 00| 00 o0f
avie Height Thraat Level Tor Properties (= 111) Acres/FA Acres 8] &0 13| 18 28| 12| 1&8 05/ &3 20 33 00 o0 00 o0 00 01| 00 36 00 0.0 0.0
awve Height Threat Level for Adults (2 2 ft) Acres/FA Acres Social Vulnerability 6| ool ool os| ool 01| 02 00/ &2 08 43 00/ 00 00| 00/ 00| 00| 00| 80| 00 0.0 0.0
Acres x Factor Total/Fa
Property Density Acres 2l 16| o8 1.4 1.0 0.8 1.1 1.2 1.3 1.2 1.4 2.0 12| 07] 10§ 13 1.4 0.8 1.7 1.6 1.3 0.2
Lnrpasasadtsaasdans Savagae ek ! Sttt s e 29| 16| 1.5 3.2 20| 38| 63| 17 31 26| 40| 21] 14| 06 0B8] 12| 0.0
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Flodaig g B 0 o o 0.0 00/ 00 00] 00 00] 00 00 00 00 00] 1.7 35 53 0.0/ 00 0.0
Fioadway Impacts Attributakle to Mid-Term Flooding |Linear FeeuTotal FA We |g ht C r| te r| a SCO re
(MHHW + 2030] Road Length 0.8 07 02 1.3 13 35 300 20 o0 02| 03] 26| 07 23 11] 0.0 0.0
Roadway Impacts Attributable to Long-Term Linear Feet/Total FA At YUTETatiy
Flooding (MHHW + 2060) Read Length 4 18| 14| o8| 1.2 13| 1.2 1.0 14| 1.8 1.8 1.8 18 06| 03] 15 14| 15 18| 1.8 10| 0.4
Roadway Impacts Attributable to Bulkhead
ulnerability 4] 5 12 18 02 01| 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0] 04 00 00 OO0 00 00 00
Existing Outfall Protection CountiTotal Qutfalls 2 00l 09 o0f 06 00] 08 08 02 00 12 00 12 18] 06 03[ 03] 07 11| 08 15 15
Existing Tidal Valve Count/Total Qutfalls 2] oo 18] 18| 12| 18| o8 08 18 09 148 18 14| 18] o8] o8| 10 12| 08 12| 16 15
[actionable ROW Area for BMPS AcresiFA Acres 8 ¥5| 58 41| 55| 3.2] 28 27 64 35 68 75 17 35 29 47| 3% 51| 15 14] 18 3.3]
SHWT »= 2 fhgs Acres/FA Acres Actionability 3 oo oo oo o0of o0 00 00 00 00 0o 0.0 00 00| o0 00 o0 00 00 00 00| 0.0
SHWT > 3fbgs AcresiFA Acres 5 o0 oo oof 00 00 00 00 00 00/ 00 00 00 00 00 00 00 00 0.0 00 0.0 0.0
Shallow Bioretention BMP Feasibility Acres/FA Acres 6] 00| oo oo oof oo o0 00 00 00 00 00 00 00 o00] 00 00 00 00 00 00| 0.0
Streetscape Bioretetntion BMP Feasibility Acres/FA Ao . 0] 0.0 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 0.0
Bioswale BMP Feasibility Linear Feet/| C a teg O ry We | g ht ed .0 0o o0/ oo 0.0 oo 00 00 00 oo oo 00 00 00 0.0 0.0
Permeable Asphalt Acres/FA Acl R 0 0.0 00 o0 00 00 o0 00 o0] 00 00] 00 0.0 0.0 0.0 0.0
Infiltration Trench Feasibility Linear Feet/| 1 0l 0.0 00 00 00 00 00 00 0.0 0.0) 00| 0.0 0.0 00 0.0 0.0
Living Shoreline Feasibility Linear Feat/| We Ig ht Categ O ry SCO re .0 0o 00| oo 0o oo oo oo] ool ool oo oo 00| 00| 0.0 0.0
Impervious Reduction Feasibility Acres/FA Acres £ wu wul owy] o ww] o uwwp o wd| 00 00 00 00 00 00 00 00 00] 00] 00 0.0 0.0 0.0 0.0
Road Raising Linear Feet/FA Acres | 2l oo ool o0 o0of o0 00 00 00 00 0o 0.0 00 00 00 00 00| 00 00| 00 00| 0.0
Structural (Bulkhead/Leves/Duneg) Feasibility Linear Feel/FA Acres 3 00| oo oof 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00| 00 0.0 0.0
SUBTOTAL Social Vulnerability 20 132 | 75 | 70 | 99 | 61 | 4.2 | 22 - 59 |186| 22 | 1.2 | 0.7 | 1.1 | 1.4 | 1.7 | 0.8 [162| 16 | 1.3 0.2
SUBTOTAL Asset Vulnerability 35 90 |135| 73 |82 |84 |50 | 45 |108| 60 | 120|117 |168 | 160| 43 | 84 | 9.1 | 164 (119 | 87 | 52 6.5
SUBTOTAL Actinnahilihe 15 75 | 589 | 41 5.5 4.2 2.8 27 | 64 | 35 | BB | 7.5 17 (35| 29| 47 | 39 | 51 al 14 1.8 3.3
SUBTOTAL P riori ty 30| 0.0 | 0o |00 | oo | oo oo | oo oo oo| 00|00 oo oo|oo]|oo|oo| 00|00 00|00 oo
I 100 296 | 265 | 18.4 [ 236 | 167 | 120 | 5.4 [ @47 | 154 [ 823 ] 214 [ 187 [ 202 | 8.2 | 145 [ 14.7 [ 222 [384 [ 11.7 [ 8.4 | 10.1]

Score 3 5 11 [ 12 15 18 1 13 2 B w0 8 21 15 14 7 4 17 20 18



Next Steps

» Analyze feedback from today’s poll

»  Build out functional actionability and

implementation sections of Prioritization Matrix

» Remaining scoped tasks:

»  Task 4 - Develop Concept Designs for
Demonstration Projects

»  Task 5 - Prepare Pre-Final Design (60%
Completion Level)

»  Task 6 - Prepare Bid Documents (100%
Completion Level)

»  Task 7 - Develop Storymap and 3D Renderings
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QUESTIONS?
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