Economic Analysis of the Delaware Bay Shoreline
Management Alternatives
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Approach

Goals/Context of Economics Study

Refresher on Approach

DNREC Actions Since Last Workgroup Meeting
Next Steps

Discussion




GOALS/CONTEXT

Determine the distribution of
for different management
scenarios.




Approach

Developing Strategy with DNREC — Integrated Partner Throughout

Determine desired range of outcomes and economic assessments

Collect Data in support of selected scenarios and economic
assessments

Complete coastal engineering modeling and alternative protection
concept development and model scenarios

Complete economic models

Develop presentation materials for policy makers, agencies and
public




Approach

Data Collection/Assessment - Strategy Development (PHASE 1)
Economic Analyses following FEMA/USACE standard protocols (PHASE 1)
Flood Damage Assessment
Affected Property Inventories - Surveys (PHASE 1A)
Coastal Hazard Modeling - Flood/Surge Elevations (PHASE 1B)
Shoreline Adaptation Alternatives Development (PHASE 1C)
Storm Damage Reduction
Cost Estimates
FEMA BCA models (PHASE 1D)
Economic Analyses determining regional benefits from proposed actions (PHASE 2)
Tourism/Recreation
Property Valuation
Ecosystem Benefits - Natural Resources Valuation
Public Outreach/Education/Expert Testimony (PHASE 3 - throughout)
General Public
Stakeholder Coordination
Delaware Bay Shore Task Force
Affected Communities
Documentation/Reporting (PHASE 4 - throughout)




Approach/Status
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Study Area/Communities
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Study Area/Communities

I Kitts:

Kent County
Coastal Communities

Pickering Beach:
1- 10th Street
2- Pickering Beach Road

Kitts Hummock:

1- North Bay Drive

2- South Bay Drive &
Kitts Hummock (East)

3- Kitts Hummock (West)

Bowers Beach:

1- Main Street (East)
2- Main Street (West)
3-Bowers Beach Road

South Bowers Beach:

1- South Bowers Road

2- South Bowers Road (South)

3- South Bowers Road (South)

4- South Bowers Road (South)

5- South Bowers Road (South)

6- South Bowers Road Intersection
with Mosley Rd & Brockam Rd
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Kent County
Coastal Communities

Pickering Beach:
1- 10th Street
2- Pickering Beach Road

Kitts Hummock:

1-North Bay Drive

2- South Bay Drive &
Kitts Hummock (East)

3- Kitts Hummock (West)

Bowers Beach:

1- Main Street (East)
2- Main Street (West)
3-Bowers Beach Road

South Bowers Beach:

1- South Bowers Road

2- South Bowers Road (South)

3- South Bowers Road (South)

4- South Bowers Road (South)

5- South Bowers Road (South)

6- South Bowers Road Intersection
with Mosley Rd & Brockam Rd
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Study Area/Communities

Legend
/\/ Roads
e/ Sussex Parcels
Municipal Limits
FEMA Flood Zone
500yr
100yr.

Sussex County

Coastal Communities

Slaughter Beach:

1- Bay Avenue South
2- Bay Avenue South
3- Bay Avenue South
4- Bay Avenue South
5- Bay Avenue North
8- Cedar Beach Road
7- Cedar Beach Road
8- Mills Road {North}
9- Mills Road (South)
10- Sharps Road

Prime Hook:

1- Shore Drive

2- Shore Drive

3- Shore Drive (South)

4- Prime Hook Road

- Prime Hook Road

6- Prime Hook Neck Road

Broadkill Beach:
1- Northern Bayshore Drive
2- Bayshore Drive

3- Bayshore Drive

4- Bayshore Drive

5- South Bayshore Drive

6- South Bayshore Drive

7- Broadkill Road East

8- Broadkill Road East

9- Broadkill Road East

10- Broadkill Road

11- Broadkill Road
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Water Bodies

Sussex County
Coastal Communities
Slaughter Beach:

1- Bay Avenue South
2- Bay Avenue South
3- Bay Avenue South
4- Bay Avenue South
5- Bay Avenue North
6- Cedar Beach Road
7- Cedar Beach Road
8- Mills Road (North)
- Mills Road (South)
10- Sharps Road

Prime Hook:

1- Shore Drive

2- Shore Drive

3- Shore Drive (South)

4- Prime Hook Road

5- Prime Hook Road

6- Prime Hook Neck Road

Broadkill Beach:
1- Northern Bayshore Drive
2- Bayshore Drive

3- Bayshore Drive

4- Bayshore Drive

5- South Bayshore Drive

6- South Bayshore Drive

7- Broadkill Road East

8- Broadkill Road East

9- Broadkill Road East

10- Broadkill Road

11- Broadkill Road




Beach Nourishment - Defined
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Initially remove structure
to allow a beach/dune
width equal to the
recommended beach

hourishment templates
for each community.

As additional
erosion/shoreline
migration occurs,
additional structures are
removed to maintain this
beach width




Basic Retreat - Defined

Initially remove
structures to allow
a beach/dune
width equal to the
current widths in

each community.

Where existing
structures occupy
the beach, initial
removal occurs .

As additional
erosion/shoreline
migration occurs,
additional
structures removed
to maintain this
beach width.




Do Nothing - Defined

This alternative involves no action on the part of state shoreline managers. No beach
fill or beach enhancement will occur, historic shoreline migration will cause increasing
damage to structures. Houses will be destroyed or removed. Flood insurance is
available, and generally covers damage and removal.




Do Nothing - Defined

This alternative involves no action on the part of state shoreline managers. No beach
fill or beach enhancement will occur, historic shoreline migration will cause increasing
damage to structures. Houses will be destroyed or removed. Flood insurance is
available, and generally covers damage and removal.
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Database

QBJECTID SHAPE=* | JMTID Parcelll_PIN 5t_Address City County Community
531 | Polygon Z | BK1759 | 235-3.12-26.00 5 NEW MEXICO AW BROADKILL BEACH Sussex County | Broadkill Beach
1840 | Polygon £ | BKATO9E | 235-3.12-103.00 3 MISSISSIPRL AV BROADKILL BEACH Sussex County | Broadkill Beach
592 | Polygon Z | BK1381 | 235-8.00-134.00 WY CT BROADKILL BEACH Sussex County | Broadkill Beach
591 | Polygon 2 | BK1380 | 235-8.00-139.00 WY CT BROADKILL BEACH Sussex County | Broadkill Beach
590 | Polygon Z | BK1879 | 235-8.00-138.00 WY CT BROADKILL BEACH Sussex County | Broadkill Beach
530 | Polygon Z | BK1878 | 235-8.00-135.00 WY CT BROADKILL BEACH Sussex County | Broadkill Beach
538 | Polygon Z | BK1768 | 235-3.12-10.01 1402 N BAY SHORE DR BROADKILL BEACH Sussex County | Broadkill Beach
537 | Polygon Z | BK176T | 235-3.12-67.00 2 TEXAS AV BROADKILL BEACH Sussex County | Broadkill Beach
535 | Polygon Z | BK1765 | 235-3.12-30.00 7T ARFONA AN BROADKILL BEACH Sussex County | Broadkill Beach
504 | Polygon Z | BK1383 | 235-8.00-132.00 WY CT BROADKILL BEACH Sussex County | Broadkill Beach
533 | Polygon 2 | BK1762 | 235-3.12-11.00 12 ARIZONA AV BROADKILL BEACH Sussex County | Broadkill Beach
1008 | Polygon £ | BK286 | 235-9.00-23.00 TURKLE POND BROADKILL BEACH Sussex County | Broadkill Beach
530 | Polygon Z | BK1758 | 235-3.12-25.01 5 ARFONA ANV BROADKILL BEACH Sussex County | Broadkill Beach
570 | Polygon Z | BKA757 | 235-3.12-25.00 4 NEW MEXICO AW BROADKILL BEACH Sussex County | Broadkill Beach
578 | Polygon Z | BK1756 | 235-3.12-13.00 2 ARFONA ANV BROADKILL BEACH Sussex County | Broadkill Beach
577 | Polygon Z | BK1755 | 235-3.12-24.00 2 NEW MEXICO AW BROADKILL BEACH Sussex County | Broadkill Beach
576 | Polygon Z | BK1754 | 235-3.12-23.00 1 AREFONA ANV BROADKILL BEACH Sussex County | Broadkill Beach
575 | Polygon 2 | BK1751 | 235-3.12-12.00 5 CALIFORNLA AN BROADKILL BEACH Sussex County | Broadkill Beach
574 | Polygon 2 | BK1750 | 235-3.12-22.00 3 AREFONA AV BROADKILL BEACH Sussex County | Broadkill Beach
573 | Polygon Z | BK1749 | 230-24.00-3.00 & CALIFORNLA AN BROADKILL BEACH Sussex County | Broadkill Beach
524 | Polygon Z | BK1763 | 235-3.12-66.00 1 NEW MEXICO AW BROADKILL BEACH Sussex County | Broadkill Beach
1026 | Polygon £ | BK305 | 235-9.00-7.00 BROADKILL RD BROADKILL BEACH Sussex County | Broadkill Beach
1056 | Polygon £ | BK336 | 235-10.00-38.00 2821 5 BAY SHORE DR BROADKILL BEACH Sussex County | Broadkill Beach
1055 | Polygon £ | BK335 | 235-10.00-13.00 2806 5 BAY SHORE DR BROADKILL BEACH Sussex County | Broadkill Beach
1053 | Polygon £ | BK333 | 235-10.00-37.00 2819 5 BAY SHORE DR BROADKILL BEACH Sussex County | Broadkill Beach
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Database

JMT_Classific Re=s_Bldg_Type NRe=_Bld| HNRes_Bldg_Name Constr_Type FoundationType | KentFo| FF_SQFT | Bldg_SQFT | Kent S =
Residential Two or More Stories without Basement | <Null= <Mull= Engineered Pile | =Mulk= 1423 8307 | 28476581479 | <Null= |:|
Residential Two or More Stories without Basement | <Null= <Mull= Engineered Slab | =Mulk= 11316068 | Z263.213620 | <Mulk=
Residential One-Story without Basement | <Null= <Mull= Engineered Crawlzpace | =MNull= 20656480 | 2065648072 | <MNulk=
Residential One-Story without Basement | <Null= <Mull= Engineered Crawlzspace | =Null= 2347 8437 | 2347843771 | <MNulk=
Residential One-Story without Basement | <Null= <Mull= Engineered Crawlzspace | =Null= 2816.7206 | 2816.7209650 | <Mulk-
Residential One-Story without Basement | <Null= <Mull= Engineered Crawlzspace | =Null= 036 8643 | 3036.0654387 | <Mulk=
Residential One-Story without Basement | <Null= <Mull= Engineered Pile | <Mulk= 1456 5210 | 1456521015 | <Mulk=
<Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= 1452 88581 | 1452.885106 | <MNull=
Residential One-Story without Basement | <Null= <Mull= Engineered Pile | <Mulk= 1270.3472 1270.34724 | <MNulk=
Residential One-Story without Bazsement | <Null= <Mull= Engineered Crawlzpace | <Nulk= 240513585 |  2405.13584 | <Mull=
Residential Two or More Stories without Basement | <Null= <Mull= Engineered Pile | =Mull= 13428284 | 26855585854 | <Null=
Residential Mobile Home | <Null= <Mull= Pre-Engineered Crawlzpace | <Nulk= 12332701 | 1233270104 | =Null=
Residential One-Story without Bazsement | <Null= <Mull= Engineered Pile | =Mull= 1654 0855 | 16854.085552 | <MNull=
Residential Two or More Stories without Basement | <Null= <Mull= Engineered Pile | =Mull= 1150.1438 23802878 | <Mulk=
Residential One-Story without Bazsement | <Null= <Mull= Engineered Pile | =Mull= 1751.8625 | 17591.862604 | <Null=
<Mull= <Mull= =Mull= <Mull= <Mull= =Mull= <Mull= 1353.5004 | 1353.500451 | <Mull=
<Mull= <Mull= =Mull= <Mull= <Mull= =Mull= <Mull= 1773371 | 177337153 | =Null=
Residential Two or More Stories without Basement | <Null= <Mull= Engineered Pile | =Mull= 1520.7658 | 3041.531833 | <Null=
Residential One-Story without Bazement | <Null= <Mull= Engineered Pile | =Mull= 14254747 | 1425474745 | <Null=
Residential Two or More Stories without Basement | <Null= <Mull= Engineered Pile | =Mull= 155516559 | 3118.331533 | <Null=
Residential Two or More Stories without Basement | <Null= <Mull= Engineered Pile | =Mull= 11701088 | 2340217855 | <MNull=
Residential One-Story without Basement | <Null= <Mull= Engineered Crawlspace | =Null= 10386557 | 1038.855732 | <Nulk>
Residential Two or More Stories without Basement | <Null= <Mull= Engineered Pile | =Mulk= 4426.88859 | 8353.777951 | <Nulk=
Residential Two or More Stories without Basement | <Null= <Mull= Engineered Pile | =Mulk= 2711.4743 | S422.948714 | =Null=
Residential Two or More Stories without Basement | <Null= <Mull= Engineered Pile | =Mulk= 1752.0482 | 3504.096548 | <Null> =
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Database

Attributes of DE_Bay_Bld

Kent Fo| FF_SQFT | Bldg_SQFT | Kent SqF| Tax_Value | Building| Land T [ Misc Tax § LS_Valu | BRV FFE GFE | delta_elev| FEMA_Fldzn | Sewer
none 2754 5252 | 2754.525224 0 25200 0 7200 22000 | <Hull= <Null | =Hulk= & | <Null= AE Mo
none 22885055 | 22889.05578 0 25200 0 7200 22000 | <Hull= <Null | =Hulk= & | <Null= AE Mo
none 85854762 | B5B8.547523 0 25200 0 7200 22000 | <Hull= <Null | =Hulk= & | <Null= AE Mo
none 22819923 | 2281992354 0 25200 0 7200 22000 | <Hull= <Null | =Hulk= & | <Null= AE Mo
none 32540458 | 6589.85972 0 1359700 | 109900 6700 23100 | =Hullk= =Null| 8830113 6| 2.830113 | AE Yes
none 2110.6853 | 4221.378792 950 87300 41800 | 23300 20400 | =Hulk= =Null | 10.749525 10| 0.745926 | AE Yes
none 3165.9425 | 3165.942586 950 87300 41800 | 23300 20400 | =Hulk= =Null | 10.670082 & | 2570082 | AE Yes
none 3710.3564 | 3710.356455 950 87300 41800 | 23300 20400 | =Hulk= =Null | =Null= & | =Null= AE Yes
none 1181.9932 | 1181.993226 950 87300 41800 | 23300 20400 | =Hulk= =Null| 11.63957 6| 3.539569 | AE Yes
none 938.30406 938.30406 950 87300 41800 | 23300 20400 | =Hulk= =Null| 12.415742 8| 4419742 | AE Yes
none 673.23167 | 873.231673 950 87300 41800 | 23300 20400 | =Hulk= =Null| 12.14583 ] 414583 | AE Yes
none 1883.2370 | 1883.237084 950 87300 41800 | 23300 20400 | =Hulk= =Null| 11.9159713 8| 3919713 | AE Yes
none 3899.8461 | 3899.846113 950 87300 41800 | 23300 20400 | =Hulk= =Null | =Null= & | =Null= AE Yes
CRL 1183.6661 | 1185.666161 1864 81100 35500 8400 15800 | <Mull= =Null 9.25 6 3.26 | VE Mo
CRL 78528937 | 765239375 1864 g1100 35500 2400 15800 | <Null= <Null | <=Mulk= & | <Null= WE No
CRL 2712.4935 | 2712.4535852 1864 g1100 35500 2400 15800 | <Null= =Null| 11.219523 10| 1.2198923 | VE No
CRL 3098.5760 | 6157.152182 3740 89300 35700 | 20500 13100 | =Null= =Null| 14.210285 14 | 0.210285 | AE No
CRL 2751.9106 | 5503.821282 3061 73500 33000 G200 11300 | <Null= =Null| 12.920012 10| 2.520012 | VE No
CRL 1052.8709 | 2105.741824 3061 73500 33000 G200 11300 | <Null= <Null | <=Mulk= & | <Null= WE No
CRL 21599.8710 | 43599.742095 3061 73500 33000 G200 11300 | <Null= <Null | <=Mulk= & | <Null= WE No
none 11458745 | 1149.874557 Sa0 30300 12200 | 10000 8100 | <Null= =Null| 7.830012 4| 35300M2 | AE W es
none 1044 5578 | 20859.135875 Sa0 30300 12200 | 10000 8100 | <Null= <Null | <=Mulk= & | <Null= AE W es
CRL 1942 4783 | 3884.952857 1145 41800 27800 8500 7300 | <Null= =Null| 7.4359%11 & | -0.580089 | AE W es
CRL 1393.6417 | 2Z787.283485 1145 41800 27800 8500 7300 | <Null= <Null 9.7598 ] 1.75588 | AE es
BMT 21424535 | 2142453545 1120 35500 23100 G200 7200 | <Null= <Null 8.38022 6 238022 | AE No
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Database

=

Attributes of DE_Bay_Bldgs E=RrER X

Latitude Longitude FE_5YR | FE_10YR | FE_25YR | FE_S50YR | FE_100YR BCR_AIt1 BCR_AIt2 BCR_AIt3 Gl5_Comments
T13279.114257 | 302553250128 | <Nulk= <Mull= <Mull= <Mull= <Mull= <Mulk= <Mull= <Mull= <Mull= N
T132721358188 | 302853.952138 | <Null= <Mull= <Mull= <Mull= <Mull= <Mulk= <Mull= <Mull= <MNull=
T13501.805756 | 302687617732 | =Null=> =Mull= =Mull= =Mull= =Mull= =Null= =Nulk= =Null= =Null=
T13098.334024 | 302575.334344 | =Null= =Mull= =Mull= =Mull= =Mull= =Mull= <MNull= <Null= <MNull=
T13750.323283 | 302573.014508 | <Nulk= <Mull= <Mull= <Mull= <Mull= =Mull= <Mull= <MNull= <MNull=
T137059 644212 3026363285 | =Nulk= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <MNull= <MNull=
T13571.72916 302641 50357 | <Mulk= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <Null=
T13199.938578 | 302634732508 | <Null= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <Null=
T13150.53833 | 3026816.4015591 | =Nulk= =Mull= =Mull= =Mull= =Mull= =Mull= <Mull= <Mull= <Null=
713527500347 | 302514 359652 | <Null= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <MNull=
T13826.219047 | 302415741063 | <Null= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <MNull=
713654751454 | 302583722858 | <Null= <Mull= <Mull= <Mull= <Mull= <Mulk= <Mull= <Mull= <Mull=
TA3M27588151 | 302724325353 | <Null= <Mull= <Mull= <Mull= <Mull= <Mulk= <Mull= <Mull= <MNull=
T13455.135722 | 302547854852 | =Null= =Mull= =Mull= =Mull= =Mull= =Null= =Nulk= =Null= =Null=
T13419.751784 | 302534.591404 | =Null= =Mull= =Mull= =Mull= =Mull= =Mull= <MNull= <Null= <MNull=
T13617.550785 302518.08585 | =Mull= <Mull= <Mull= <Mull= <Mull= =Mull= <Mull= <MNull= <MNull=
T13747.165036 | 302510.985885 | <Null= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <MNull= <MNull=
T13894.0618598 | 302455879288 | <Null= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <MNull= <MNull=
T13383.948205 | 302485191884 | <Null= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <Null=
713353198376 | 302458 473157 | <Null= =Mull= =Mull= =Mull= =Mull= =Mull= <Mull= <Mull= <Null=
7138878852592 | 302443 8085988 | <Null= =Mull= =Mull= =Mull= =Mull= =Mull= <Mull= <Mull= <Null=
713681604315 | 302440577377 | <Null= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <Mull= <MNull=
TO426. 227737 | 313843.014314 | <Null= <Mull= <Mull= <Mull= <Mull= <Mulk= <Mull= <Mull= <Mull=
7138421668115 | 302588.353533 | <Null= <Mull= <Mull= <Mull= <Mull= <Mulk= <Mull= <Mull= <MNull=
851344408873 | 385327275781 | =Null= =Mull= =Mull= =Mull= =Mull= =Null= =Nulk= =Null= =Null=
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LIDAR Point Clouds
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Kitts Hummock LIDAR Coverage Map
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Pickering Beach LIDAR Coverage
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Pickering Beach Floodzone Map
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Bowers Beach
Legend
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Bowers Beach Floodzone Map
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South Bowers Beach LIDAR Coverage
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Slaughter Beach LIDAR Coverage
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aughter Beach Floodzone Map

e e

s
i
¥
{

Qn,(“ !

SR

Slaughter Beach

Legend

@ Delawsre Bridges

A

e Rosd

Structure

Floodzone
500 Yr

100 Year Floodzone

None
FEMA Flood Zone
Floodzone

5 Municipal Limits

Note: Structures shown
highligted in red have
finished floor elevations
within the base flood elevation
for a100-year storm event




Prime Hook LIDAR Coverage
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Prime Hook Floodzone Map
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Broadkill Beach LIDAR Coverage
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Broadkill Beach Floodzone Map
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Approach

ECONOMIC ANALYSES - INTEGRATED

= FEMA / USACE BCA/Risk Assessment — traditional flood
damage reductions

N
'E

IMPSON
//r"“

77,

EE

= Natural Resource Value Capital

Al

Community / Benefactor Identification




Approach

Categories of Economic Effects Projected to be
Analyzed

Structures/Assets Damages
Tourism Revenues

Recreation

Property values

Local/Statewide business revenues
Population demographics — shifts
Natural Resource Capital Valuation

Wetlands, Wildlife, Fisheries, Etc.

Others




Approach

Flood Damage Assessments -

Scenario 1
Step 3: Apply Step 4: Calculate Range
Step 2: Compile i of Damages
Step 1: Create dpl Ii't Flood Elevations Scenario 2
Property/Structure ane incorporate | oI and Erosion «Number tv q
Database Structure Hazard Areas to umber, type an
Elevation Data Structures under ‘ replacementvalue of
Various Event scenario3 structures damaged
A Scenarios * Functional loss
S scenarioa > *Population displaced

I |

Alternative 1

Alternative 2 Alternative 3
Moderately Highly
Detailaed Detailed

Approximate

Sea Level Rise - Added task to consider a scenario that addresses an acceleration of
sea level rise to determine potential impacts




Approach

Review Economists Matrix







Approach

Refer to Flow Diagram

NTP — March 1, 2011

Flood Damage Assessment Inventory complete — April 15
Management alternatives/projections selected — May
Phase 1 Data collection complete — May

Initiate FEMA BCA tasks — May 1

Complete FEMA BCA evaluations — August 1 (March)
Complete GIS/Database Reports/Images — September 1
Initiate development of economic models — May 1
Complete economic models — November 1 (February)
Vette results with DNREC — November (March)

Present results to Workgroup — December/January, 2012
(February considering holidays) (April, 2012)
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