State of New Jersey
2007 State Hazard Mitigation Plan
Section 4.4 Statewide Hazard Profiles

4.4.1 Floods

Nature of the Flood Hazard
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Figure 4.4-1-1
Floodplain Definition (Source: FEMA, August 2001)

Speclal Flood Hazard Area
(100-Year Floodplain)

Flood Fringe “~— Floodway —<— Flood Fringe

Base Flood
Elevation

$!
6
&
3
$7 2 :
& 3 0 8
)9 &
& | I D
- ! " (!
$, 2 # 9 5
(3 5 0 ( 350( <= &
Table 4.4-1-1

Land Area and Percentage of County in FEMA-designat  ed “A” Flood Zones,
New Jersey Counties, ordered by Number of Acres in Zone.

Acres in Percentage
: A Zones of County in A Zones
Atlantic 127,638 32.46%
Ocean 126,426 25.89%
Cumberland 103,661 31.56%
Burlington 98,372 18.77%
Cape May 86,413 46.43%
Salem 79,043 33.18%
Morris 41,832 13.61%
Gloucester 35,402 16.43%
Bergen 34,082 20.32%




Acres in Percentage

A Zones of County in A Zones

Middlesex 28,759 13.92%
Monmouth 26,437 8.52%
Sussex 25,350 7.38%
Somerset 20,029 10.26%
Passaic 15,816 12.55%
Mercer 15,564 10.65%
Hunterdon 14,546 5.19%
Hudson 14,025 35.59%
Warren 13,212 5.69%
Essex 13,165 15.89%
Camden 9,907 6.80%
Union 8,578 6.76%
Statewide 938,258

Source: Analysis of FEMA Q3 and DFIRM Flood Plain Data, 2007
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Figure 4.4-1-2

Land Area and Percentage of Counties in New Jersey

In FEMA-designated “A” Flood Zones,




Coastal Flooding

?H

Table 4.4-1-2
Land Area and Percentage of County in FEMA-designat
New Jersey Counties, ordered by Area in Acres (non-

V and VE Zones

ed “V” and “VE” Flood Zones,
zero Counties only)

V and VE Zones

Ocean 16,675 3.41%
Cape May 13,170 7.08%
Atlantic 9,454 2.40%
Monmouth 6,479 2.09%
Middlesex 3,199 1.55%
Hudson 139 0.35%
Totals 49,118
$ ?

Figure 4.4-1-3
Land Area and Percentage of Counties in New Jersey
In FEMA-designated “V” and “VE” Flood Zones




Previous Flood Occurrences in New Jersey

Riverine Flooding
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The Passaic River Basin is one of the most flood-prone river basins in the country. The
April 1984 flood in the Passaic Basin claimed three lives, caused $335 million in damages,
and forced about 9,400 people from their homes. (USGS October, 2007)

From 1993 until 2007 there have been 770 floods in New Jersey according to the NCDC.
These floods have caused over a billion dollars in property damages and are responsible
for 11 deaths and 196 injuries. Some of the most devastating floods causing over $10
million in damages are described below.

January 19" thru the 26™ 1996. Flash flooding on the afternoon and early evening of the
19th led to larger river flooding through the 21st.

October 19, 1996. Rain, very heavy at times around noon on the 19th caused widespread
and severe flooding throughout Somerset County.

August 20, 1997. Torrential rain fell across southeast New Jersey as a low pressure
system developed over the Delmarva Peninsula and slowly moved northeast across
southern New Jersey.

September 16, 1999. Hurricane Floyd caused the most damage since the great floods.

August 12, 2000. A nearly unprecedented thunderstorm with torrential downpour remained
nearly stationary for about six hours.

July 12, 2004. Flash Flood during the late afternoon and evening of the 12th,
thunderstorms with torrential downpours kept on redeveloping along the Interstate 295
corridor in southern Burlington County and moved east.

September 18, 2004. The remnants of Hurricane Ivan interacting with a slowly moving
cold front caused widespread very heavy rain to fall during the first half of the day on the
18th in Warren County.

March 2005. Following a major rainstorm in the last days of March 2005 and another
between Friday, April 1 and Sunday, April 3, 2005, the Delaware River overflowed its



banks, flooding an estimated 3,500 homes and forcing the evacuation of more than 5,500

people.

July 17, 2005. Thunderstorms with torrential downpours caused flash flooding in the

Manalapan Brook basin in southeastern Middlesex County.

June 27, 2006. Several days of heavy rain throughout the Delaware River Basin
culminated with major flooding along the Delaware River from the 28th through the 30th.
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Table 4.4-1-3

Summary of Recent Presidentially-declared Disasters in New Jersey

(Six recent disasters for which data was provided b

Disaster Date

y FEMA Region II)

urricane Floy

DR-1337 08/17/2000 2 Severe storms, flooding and mudslides
DR-1530 07/16/2004 2 Severe storms and flooding
DR-1563 10/01/2004 4 Tropical Depression Ivan
DR-1653 07/07/2006 3 Severe storms and flooding
DR-1694 04/26/2007 12 Severe storms and flooding

Coastal Flood and Storm Surge Occurrences in New Jersey
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Probability of Future Flood Occurrences

Flood Loss Estimation
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County
Cape May
Passaic
Ocean
Bergen
Somerset
Monmouth
Atlantic
Morris
Warren
Union
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Table 4.4-1-4
Annualized NFIP Flood Insurance Claims and Projecte

Annual NFIP Claims

$3,316,044
$3,090,582
$2,967,862
$2,856,276
$2,537,978
$2,416,104
$1,837,057
$1,469,694

$936,357

$908,803

Flood Loss Estimation Method 1
Extrapolation of NFIP Flood Claims Data
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d 50- and 100-year Losses (Risk),

Ordered by Annual Claims Value

Risk (50 year)

$45,761,411
$42,650,038
$40,956,499
$39,416,614
$35,024,092
$33,342,229
$25,351,391
$20,281,779
$12,921,731
$12,541,486

Risk (100-year)

$47,319,952
$44,102,612
$42,351,394
$40,759,064
$36,216,941
$34,477,798
$26,214,808
$20,972,535
$13,361,819
$12,968,623




County Annual NFIP Claims Risk (50 year) Risk (100-year)

Essex $799,171 $11,028,564 $11,404,174
Mercer $618,947 $8,541,466 $8,832,371
Middlesex $612,696 $8,455,205 $8,743,172
Hunterdon $581,335 $8,022,423 $8,295,650
Hudson $414,129 $5,714,983 $5,909,624
Burlington $378,543 $5,223,900 $5,401,815
Cumberland $155,416 $2,144,738 $2,217,784
Camden $105,418 $1,454,770 $1,504,316
Salem $34,766 $479,769 $496,109
Gloucester $30,292 $418,030 $432,268
Sussex $17,744 $244,865 $253,204
Total $26,085,216 $359,975,982 $372,236,034

Figure 4.5-1-4

State of New Jersey Annualized NFIP Flood Insurance
and projected Losses (Risk) for 100 year Horizon

Claims




Table 4.4-1-5
FEMA NFIP Actuarial Calculation of Potential Maximu  m Benefits
for Mitigating SRL Properties, ordered alphabetical ly by New Jersey County

. Paid Claims . Cumulative Claims 30-year Risk . 100-year Risk
Atlantic 234 $3,883,453 $1,886,369 $2,169,150
Bergen 144 $4,518,894 $2,670,403 $3,070,717
Camden 18 $236,843 $180,069 $207,063
Cape May 837 $17,631,173 $9,376,381 $10,781,971
Cumberland 13 $280,261 $121,919 $140,196
Essex 51 $1,059,508 $465,346 $535,105
Gloucester 7 $102,804 $74,308 $85,447
Hudson 8 $153,549 $197,304 $226,881
Hunterdon 33 $3,050,297 $2,737,566 $3,147,948
Mercer 16 $284,018 $189,456 $217,856
Middlesex 33 $481,237 $309,908 $356,366
Monmouth 51 $2,010,354 $1,213,278 $1,395,158
Morris 456 $10,520,713 $4,956,735 $5,699,788
Ocean 179 $3,475,353 $2,268,795 $2,608,904
Passaic 86 $2,404,625 $1,087,224 $1,250,207
Somerset 58 $3,179,228 $1,925,061 $2,213,643
Union 10 $222,367 $142,397 $163,743
Warren 152 $8,898,507 $6,908,711 $7,944,379
Total 2386 $62,393,183 $36,711,230 $42,214,522




Flood Loss Estimation Method 2
Extrapolation of NFIP Repetitive Loss Claims Data
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Table 4.4-1-6

Estimated Future Flood Losses to FEMA Repetitive Lo ss Properties, based on NFIP claims records,

e and Individual Policy Basis

With 50- and 100-year Loss Projections on Countywid

Total Total Average | Poo# Avg
Building Contents Annual 100-year Props/ annual 50- year 100-year
Pmts Pmt . 50-year risk risk . Policies | loss/policy : risk/policy  risk/policy

Atlantic All RL $21,405,715 | $6,432,788 2,414 | $27,838,503 $927,950 | $12,805,711 @ $13,241,848 787 $1,179 $16,272 $16,826
4+ claims $9,958,362 $3,424,743 1,062 | $13,383,105 $446,104 $6,156,228 $6,365,897 197 $2,264 $31,250 $32,314

Bergen All RL $37,739,514 | $16,617,348 2,023 | $54,356,861 @ $1,811,895 & $25,004,156 @ $25,855,747 776 $2,335 $32,222 $33,319
4+ claims $8,380,271 $8,935,986 542 = $17,316,257 $577,209 $7,965,478 $8,236,766 94 $6,141 $84,739 $87,625

Burlington All RL $5,129,719 | $1,233,023 228 . $6,362,742 $212,091 : $2,926,861 : $3,026,544 91 $2,331 $32,163 $33,259
4+ claims $470,977 $107,361 53 $578,338 $19,278 $266,036 $275,096 10 $1,928 $26,604 $27,510

Camden All RL $862,874 $184,812 126 $1,047,686 $34,923 $481,936 $498,349 50 $698 $9,639 $9,967
4+ claims $140,036 $50,749 22 $190,785 $6,359 $87,761 $90,750 4 $1,590 $21,940 $22,688

Cape May All RL $48,994,017 = $20,436,970 6,192 : $69,430,988 | $2,314,366 : $31,938,254 : $33,026,006 1,904 $1,216 $16,774 $17,346
4+ claims $27,644,345 | $13,598,895 3,138 | $41,243,240 : $1,374,775 : $18,971,890 : $19,618,034 591 $2,326 $32,101 $33,195

Cumberland | All RL $1,053,029 $225,418 113 $1,278,448 $42,615 $588,086 $608,115 45 $947 $13,069 $13,514
4+ claims $251,974 $100,381 24 $352,355 $11,745 $162,083 $167,604 3 $3,915 $54,028 $55,868

Essex All RL $7,400,252 | $5,077,233 624 = $12 477,486 $415,916 @ $5,739,643 |  $5,935,124 768 $542 $7,473 $7,728
4+ claims $2,477,553 $2,705,115 238 $5,182,668 $172,756 $2,384,027 $2,465,223 41 $4,214 $58,147 $60,127

Gloucester : AllRL $322,879 $78,160 41 $401,039 $13,368 $184,478 $190,761 228 $59 $809 $837
4+ claims $52,483 $22,858 7 $75,341 $2,511 $34,657 $35,837 1 $2,511 $34,657 $35,837

Hudson All RL $2,051,762 | $8,349,624 269 . $10,401,386 $346,713 :  $4,784,638 | $4,947,593 84 $4,128 $56,960 $58,900
4+ claims $941,930 $7,953,679 111 $8,895,608 $296,520 $4,091,980 $4,231,344 16 $18,533 $255,749 $264,459
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Total Total Average # Avg
Building Contents # Annual 100-year  Props/ : annual = 50-year @ 100-year
: : Pmts : Pmts . Losses : Pmt . 50-year risk risk . Policies : loss/policy i risk/policy : risk/policy
Hunterdon All RL $13,383,447 $1,154,686 493 ' $14,538,133 $484,604 $6,687,541 $6,915,305 184 $2,634 $36,345 $37,583
4+ claims $2,734,058 $387,876 85 $3,121,934 $104,064 $1,436,090 $1,485,000 21 $4,955 $68,385 $70,714
Mercer All RL $8,721,701 $7,342,029 726 i $16,063,731 $535,458 $7,389,316 $7,640,981 255 $2,100 $28,978 $29,965
4+ claims $2,200,673 $4,507,309 141 $6,707,982 $223,599 $3,085,672 $3,190,763 22 $10,164 $140,258 $145,035
Middlesex All RL $8,142,815 $1,204,283 488 $9,347,098 $311,570 $4,299,665 $4,446,103 195 $1,598 $22,050 $22,801
4+ claims $1,452,794 $297,254 69 $1,750,048 $58,335 $805,022 $832,440 14 $4,167 $57,502 $59,460
Monmouth All RL $23,719,726 $6,374,456 1,553 | $30,094,182 | $1,003,139 : $13,843,324 | $14,314,799 603 $1,664 $22,957 $23,739
4+ claims $6,913,408 $1,912,745 373 $8,826,153 $294,205 $4,060,031 $4,198,307 76 $3,871 $53,421 $55,241
Morris All RL $23,139,762 $7,851,699 1,998 | $30,991,461 | $1,033,049 | $14,256,072 | $14,741,605 539 $1,917 $26,449 $27,350
4+ claims $13,999,273 $4,825,505 1,198 | $18,824,777 $627,493 $8,659,398 $8,954,319 209 $3,002 $41,433 $42,844
Ocean All RL $19,505,518 $5,177,768 1,914 | $24,683,286 $822,776 | $11,354,311 @ $11,741,016 735 $1,119 $15,448 $15,974
4+ claims $5,313,412 $1,780,379 543 $7,093,792 $236,460 $3,263,144 $3,374,280 111 $2,130 $29,398 $30,399
Passaic All RL $49,504,524 : $21,908,406 4,072 | $71,412,930 : $2,380,431 | $32,849,948 : $33,968,750 1,047 $2,274 $31,375 $32,444
4+ claims $28,756,766 | $13,040,087 2,521 | $41,796,853 | $1,393,228 @ $19,226,552 @ $19,881,370 425 $3,278 $45,239 $46,780
Salem All RL $228,115 $25,033 35 $253,148 $8,438 $116,448 $120,414 13 $649 $8,958 $9,263
4+ claims $50,476 $12,447 9 $62,923 $2,097 $28,945 $29,930 2 $1,049 $14,472 $14,965
Somerset All RL $42,536,555 $9,072,149 1,503 | $51,608,704 | $1,720,290 : $23,740,004 | $24,548,540 607 $2,834 $39,110 $40,442
4+ claims $5,702,805 $1,448,639 195 $7,151,445 $238,381 $3,289,665 $3,401,704 43 $5,544 $76,504 $79,109
Sussex All RL $238,087 $4,953 11 $243,040 $8,101 $111,798 $115,606 5 $1,620 $22,360 $23,121
4+ claims $0 $0 0 $0 $0 $0 $0 0 $0 $0 $0
Union All RL $12,496,582 $7,939,667 1,060 i $20,436,249 $681,208 $9,400,675 $9,720,843 431 $1,581 $21,811 $22,554
4+ claims $1,209,345 $6,421,813 166 $7,631,158 $254,372 $3,510,333 $3,629,888 24 $10,599 $146,264 $151,245
Warren All RL $21,707,307 $3,708,588 660 | $25,415,895 $847,197 : $11,691,312 - $12,089,494 239 $3,545 $48,918 $50,584
4+ claims $6,774,011 $1,601,618 179 $8,375,629 $279,188 $3,852,789 $3,984,007 43 $6,493 $89,600 $92,651
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Flood Risk Loss Estimation Method 3

Estimated Annual Damages for 1% (100-year) Probabil ity Floods
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Table 4.5-1-7
Estimated Annual Damages in New Jersey Counties for 1% Floods,
sorted by Total Potential Damages
[Ref: NJ sf in floodplain all counties (begin row 177)]
County Total Exposure % A zone A Zone Exposure* Potential Ann Damages
Bergen $100,653,325,000 20.32% $20,454,933,398 $204,549,334
Hudson $53,814,871,000 35.59% $19,153,803,429 $191,538,034
Ocean $50,946,874,000 25.89% $13,187,896,960 $131,878,970
Essex $79,240,485,000 15.89% $12,591,376,804 $125,913,768
Middlesex $78,836,283,000 13.92% $10,977,399,938 $109,773,999
Burlington $51,757,042,000 18.77% $9,714,949,727 $97,149,497
Atlantic $27,652,015,000 32.46% $8,976,933,482 $89,769,335
Morris $64,432,550,000 13.61% $8,768,564,566 $87,685,646
Cape May $18,311,425,000 46.43% $8,501,530,083 $85,015,301
Monmouth $67,233,273,000 8.52% $5,731,103,444 $57,311,034
Passaic $45,121,076,000 12.55% $5,664,673,952 $56,646,740
Mercer $40,721,537,000 10.65% $4,336,537,938 $43,365,379
Gloucester $24,721,631,000 16.43% $4,061,302,346 $40,613,023
Cumberland $12,235,912,000 31.56% $3,861,595,910 $38,615,959
Somerset $35,656,884,000 10.26% $3,660,096,390 $36,600,964
Union $50,021,816,000 6.76% $3,383,045,455 $33,830,455
Camden $46,731,673,000 6.80% $3,177,894,007 $31,778,940
Salem $6,080,176,000 33.18% $2,017,293,129 $20,172,931
Sussex $14,692,482,000 7.38% $1,083,767,464 $10,837,675
Hunterdon $15,132,181,000 5.19% $784,753,392 $7,847,534
Warren $10,381,209,000 5.69% $590,394,133 $5,903,941
Total $894,374,720,000 $150,679,845,946 $1,506,798,459
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Probability of Future Flood Occurrences
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Table 4.4-1-8
Probability of Tsunami Occurrence in New Jersey

1 2.7
10 24.0
25 50.0
50 75.0
100 94.0

Table 4.4-1-9

Probability of Extreme Tsunami (>1.0m) Occurrencei  n New Jersey

25 7.2
50 13.9
100 26.0




State of New Jersey
2008 State Hazard Mitigation Plan
Section 4.4 Statewide Hazard Profiles

4.4-2 Hurricanes and Tropical Storms

Nature of the Hurricane and Tropical Storm Hazards
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State of New Jersey
2008 State Hazard Mitigation Plan
Section 4.4 Statewide Hazard Profiles

Table 4.4-2-1
Saffir/Simpson Hurricane Intensity Categories

!>!II

Figure 4.4 -2-1

Hurricanes and
Tropical Storms
that have Crossed
New Jersey 1950-
2007

Hurrican & Tropical Storm Paths 1950 to 2005
Wind Speed (Miles Per Hour)

Between 25 and 35

Between 40 and 50

s Between 60 and 70

[ New Jersey County Boundaries

Prepared for the New Jersey Office of Emergency Managment January 2007. Source: National Oceanic and Atmospheric
Administraton, Tropical Prediction Center/National Hurricane Center, September 2005. Original map layer distributed by
the National Atlas of the United States. Contact address: NOAA Coastal Services Center, 2234 South Hobson Ave.,

Charleston, SC 29405-2413. Phone: 843-740-1200
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State of New Jersey
2008 State Hazard Mitigation Plan
Section 4.4 Statewide Hazard Profiles

Figure 4.4-2-2
Areas Most Affected by Hurricane Forces in New Jers

Areas Most Affected
by Hurricane Forces

Ml Maximum Forces  (siorm Surge, wind, Waves, Rain)
- Severe Flooding in Tidal Waters

|:| Damage From Severe Wind

Source: Hazards Analysis NJ NJ Office of Emergency Mana e

Previous Hurricane Occurrences in New Jersey
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Table 4.4-2-2

ey

Hurricanes and Tropical Storms affecting New Jersey

from 1950 to 2007
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http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dllI?wwEvent~Storms
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Table 4.4-2-3
Hurricane-related Presidential Disaster Declaration s in New Jersey
FEMA Disaster Number
August 1955 Diane 41
October 1985 Gloria 749
September 1999 Floyd 1295
! 4
Table 4.4-2-4
Hurricanes and Tropical Storms affecting New Jersey from 1950 to 2007
Date Name Description

June 17, 2001

September 13, 2003

September 19, 2003

August 31, 2004

September 8, 2004

September 17, 2004:

September 28, 2004:

Tropical Storm Allison

Tropical Storm Henri

Hurricane Isabel

Tropical Storm Gaston

Hurricane Frances

Hurricane Ivan

Hurricane Jeanne

Passed just east of the state as a
subtropical depression, causing gusty
winds and up to 4.86 inches

(12.34 cm) of rain.

Caused up to 3 inches (8 cm) of rain
across the state.

Passed well to the southwest of the
state, though because of the
hurricane's large windfield, Isabel
caused strong storm surges of up to
10.6 feet (3.2 m) in Burlington.
Persistent strong waves severely
erode beaches along the coast.
Passed to the east of the state,
causing up to 3 inches (8 cm) of rainfall
across the state.

Extratropical storm dropped around

3 inches (8 cm) of rain in North Jersey.

Dropped 5.5 inches (14.0 cm) of rain in
Maplewood.

Passed to the south of the state as an
extratropical storm, causing up to

5 inches (13 cm) of rainfall across New
Jersey.
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Date

2005:

August 11-August 16,

September 7-
September 8, 2005:

September 3, 2006:

Hurricane Maria and Hurricane
Nate

Name

Hurricane Irene

Tropical Storm Ernesto

Description
Passed to the southeast of the state,
causing rip currents and strong waves.
In Point Pleasant Beach, New Jersey,
lifeguards made 150 rescues in a three
day period. Many beaches banned
swimming due to the threat.
Rip currents from storms killed one and
seriously injured another.
The interaction between the remnants
of the storm and a strong high
pressure system produced intense
wind gusts of up to 81 mph in
Strathmere. The storm also droped
heavy rainfall, totaling to a maximum of
4.92 inches in Margate. The winds and
rain down trees and power lines,
resulting in power outages.

Probability of Hurricanes and Tropical Storms
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Hurricane Wind Loss Estimation
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Figure 4.4-2-3
Wind Hazard Profile for Northern
Inland New Jersey Counties

Figure 4.4-2-4
Wind Hazard Profile for
Coastal New Jersey Counties

Figure 4.4-2-5

Wind Hazard Profile for
Southern Inland

New Jersey Counties
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County

Residential
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Table 4.4-2-5

Hurricane Wind Risk for Coastal New Jersey Counties

Commercial

Industrial éAgricuIture éEducation éGovernment

(ZIP 08752)

Religious

Total

Hurricane Wind Risk for Northern Inland New Jersey

Counties (ZIP 08101)

Atlantic $336,385,398 $3,163,510 $483,219 $674 $57,594 $14,461 $12,964 $340,117,818

Cape May $344,322,734 $2,237,484 $640,448 $422 $18,055 $5,217 $12,173 $347,236,533

Middlesex $828,319,087 | $11,181,596 : $3,709,021 $2,159 $82,840 $11,509 $29,620 $843,335,832

Monmouth $761,583,109 $7,567,886 | $1,419,557 $3,305 $61,892 $18,744 $24,268 $770,678,760

Ocean $748,459,178 $4,548,184 $849,393 $937 $31,733 $6,721 $20,024 $753,916,171

Total $3,019,069,506 : $28,698,660 @ $7,101,638 $7,497 $252,114 $56,652 $99,049 : $3,055,285,115
Table 4.4-2-6

County

Hurricane Wind Risk for Northern Inland New Jersey

Residential

. Commercial

Counties (ZIP 07005)

Industrial éAgricuIture Education geovernment Religious

Residential Commercial Industrial Agriculture Education  Government  Religious
Bergen $253,038,075 $4,877,740 | $1,881,658 $251 $52,880 $7,655 $14,288 $259,872,547
Essex $195,648,649 $3,411,984 = $1,330,693 $101 $59,529 $8,193 $18,230 $200,477,379
Hudson $138,318,264 $3,468,319 $701,324 $27 $27,046 $1,734 $10,967 $142,527,681
Hunterdon $37,798,125 $549,028 $256,781 $176 $7,703 $1,167 $2,986 $38,615,967
Morris $139,780,278 $2,662,741 | $1,143,951 $294 $26,101 $3,058 $10,274 $143,626,697
Passaic $120,517,938 $1,990,821 $960,440 $98 $14,915 $4,631 $9,036 $123,497,878
Somerset $89,061,719 $1,450,685 $513,989 $135 $20,454 $2,505 $5,328 $91,054,817
Sussex $43,945,406 $441,127 $130,703 $80 $8,157 $496 $2,451 $44,528,420
Union $139,119,111 $2,259,025 $950,829 $159 $13,745 $2,727 $9,877 $142,355,472
Warren $30,249,943 $352,945 $114,963 $82 $7,829 $502 $1,779 $30,728,043
Total $1,187,477,508 $21,464,416 : $7,985,330 $1,403 | $238,360 $32,668 $85,216 : $1,217,284,902
Table 4.4-2-7

Total

Burlington $79,910,340 $2,719,713 | $215,751 $9,730 $22,109 $12,720 $3,486 $82,893,850
Camden $92,936,981 $1,235,328 |  $209,883 $403 $37,000 $12,180 $4,352 $94,436,126
Cumberland $11,783,231 $97,672 $13,895 $344 $2,637 $3,149 $761 $11,901,691
Gloucester $46,553,313 $562,937 $234,676 $692 $17,409 $6,381 $2,231 $47,377,639
Mercer $66,001,998 $984,346 | $141,234 $431 $172,365 $48,715 $4,661 $67,353,749
Salem $12,247,401 $133,435 $30,829 $241 $4,328 $3,029 $1,038 $12,420,301
Total $309,433,264 $5,733,430 . $846,270 $11,841 $255,848 $86,174 $16,529 @ $316,383,356
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Table 4.4-2-8

100-year New Jersey Wind Risk, Ordered by County

County 100-year Wind Risk % of State Risk

Middlesex $843,335,832 18.38%
Monmouth $770,678,760 16.79%
Ocean $753,916,171 16.43%
Cape May $347,236,533 7.57%
Atlantic $340,117,818 7.41%
Bergen $259,872,547 5.66%
Essex $200,477,379 4.37%
Morris $143,626,697 3.13%
Hudson $142,527,681 3.11%
Union $142,355,472 3.10%
Passaic $123,497,878 2.69%
Camden $94,436,126 2.06%
Somerset $91,054,817 1.98%
Burlington $82,893,850 1.81%
Mercer $67,353,749 1.47%
Gloucester $47,377,639 1.03%
Sussex $44,528,420 0.97%
Hunterdon $38,615,967 0.84%
Warren $30,728,043 0.67%
Salem $12,420,301 0.27%
Cumberland $11,901,691 0.26%
Total $4,588,953,373 100.00%
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4.4.3 Nor’easters

Nature of the Nor'easter Hazard in New Jersey
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Figure 4.4-3-1

The Dolan-Davis Nor'easter Intensity Scale
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Previous Nor'easter Occurrences in New Jersey

$ .

$ 1

Table 4.4-3-1

New Jersey Presidential Disaster Declarations for N or'easter Storms

March 6-8, 1962

Description

FEMA Disaster # 124: The most damaging northeast
storm since the 1888 Blizzard struck New Jersey. Although
this storm did not produce record surge levels, it inflicted
substantially greater overall damages and loss of life than
any other storm. This was primarily due to the prolonged
duration of the storm that caused damaging overwash and
flooding through five successive high tides. Increased
development along the coast since the 1944 hurricane also
accounted for increased damages. This storm was also
responsible for the loss of 22 lives, completely destroyed
1,853 homes and caused major damage to approximately
2,000 additional homes. The total damage caused by this
storm to public and private property was about $85 million
(1962 dollars).

December 18, 1992

FEMA Disaster #973: This storm impacted Ocean,
Monmouth, Atlantic, Cape May, Cumberland, Bergen,
Salem, Middlesex, Somerset, Union, Essex, Hudson
counties. Public Assistance, Individual Assistance, Hazard
Mitigation Programs were granted with the total eligible
amount of $51.0 million Public Assistance (25% state share
$12.5 million) $10.5 million Individual Assistance (25%
state share $1.32 million)

$ 2.2 million Hazard Mitigation (50/50 share). In addition
238 municipalities were eligible for Public Assistance.

March 3, 1998

FEMA Disaster # 1206: A severe Nor'easter in February
impacted Atlantic, Cape May, and Ocean counties.
Various programs were activated for Public Assistance,
Individual Assistance, and Hazard Mitigation. The dollar
amounts awarded were: Public Assistance $2.2 million
(12.5% state share, 12.5% local share) Disaster Housing
Program $1.1 million Individual/Family Grant Program
$88,184 million ($28,000 state share) Hazard Mitigation
$477,000.

April 26, 2007

FEMA Disaster # 1694: This was on of the worst
Nor'easter storms to hit New Jersey in several decades.
While filing for federal disaster relief, acting Governor
Codey of New Jersey indicated that the storm caused $180
million in property damage in New Jersey, making it the
second-worst rain storm in its history, after Hurricane
Floyd. Individual and Public Assistance programs were
issued for Bergen, Burlington, Essex, Passaic, Somerset,
Camden, Mercer, and Union Counties. Public Assistance
was issued for Atlantic, Hudson, Middlesex, Sussex and
Warren Counties. Gloucester County for Individual
Assistance.
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Figure 4.4-3-2
The “Perfect Storm” of March, 1993 (NOAA)
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State of New Jersey
2007 State Hazard Mitigation Plan
Section 4.4 Statewide Hazard Profiles

4.4-4 Winter Storms

Nature of the Winter Storm Hazard
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Average Annual Snowfall
in New Jersey
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Figure 4.4-4-2
Ground Snow Loads (pounds per square foot) for the Northeastern United States

Source: Ground snow loads in pounds per square foot with a 2% probability of being exceeded. Based on American Society of
Engineers Standards ASCE 7-98, Minimum Design Loads for Buildings and Other Structure, and referenced in FEMA
55CD, Coastal Construction Manual, 3 Edition.
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Cold Waves and Wind Chill
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Winter Storm Occurrences in New Jersey

Snowfall
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Table 4.4-4-1
New Jersey Snow and Ice Storm Events by County, 195  0-2007
(Source: NOAA National Climatic Data Center)
Location or Count Number of Events Deaths Injuries Property Damages
Atlantic 78 1 2 30.1M
Bergen 37 0 0 0
Burlington 88 0 27 27.7M
Camden 85 0 2 27.7TM
Cape May 55 1 2 13.9M
Cumberland 70 1 2 30.1M
Essex 38 0 0 0
Gloucester 85 0 2 27.7TM
Hudson 31 0 0 0
Hunterdon 102 1 33 8M
Mercer 90 1 33 19M
Middlesex 79 1 33 19M
Monmouth 79 1 8 19M
Morris 129 1 33 19M
Ocean 76 0 2 27.7TM
Passaic 48 0 0 0
Salem 80 0 2 27.7
Somerset 98 1 33 19M
Sussex 175 1 37 19M
Union 31 0 0 0
Warren 128 1 33 19M
$, M &
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A
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Date(s)

February 7, 1978
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Table 4.4-4-2

Summary of Notable Winter Storm Events in New Jerse vy

Storm Type

Blizzard

Description

This blizzard caused an estimated $24 million in
damage, primarily to dunes, beaches, and public
facilities along the beachfront.

January 7, 1996

Blizzard

A State of Emergency was declared for the
blizzard that hit the State. Snowfall amounts
ranged from 30 inches in southern interior sections
to 14 inches in coastal areas. Road conditions
were dangerous due to the high winds and drifts.
Because of these road conditions, a non-essential
travel ban was issued and mass transit operations
were suspended. Both government and contract
snow plowing operations were running at a
maximum. Local roads were impassable. This
blizzard also brought on coastal flooding with the
high tides of Sunday evening and Monday
morning, and there were reports of damage to
dunes and beaches from the heavy wave activity.
Evacuations were instituted in Cape May, Ocean
and Monmouth counties. A total of nine Red Cross
Shelters were opened, and provided equipment for
two community shelters. More than 400 National
Guard personnel were activated for transport
assistance, primarily for medic missions.

February 16, 2003

Snow Storm

The combination of the very cold temperatures and
the approach of a strong storm system caused
widespread snow to break out, starting before
sunrise on Sunday, February 16th. Snow
continued during the day Sunday, heavy at times,
and continued into Sunday night before mixing with
and changing to sleet and rain in the southeastern
part of the state later Sunday night. Precipitation
continued on Monday, before finally coming to an
end on Tuesday. When all was said and done, a
significant snowfall occurred across the entire state
of New Jersey. Total snowfall across New Jersey
ranged from 12 to 24 inches.

The President's Day snowstorm tied or set records
in all 21 New Jersey counties, and all
municipalities were involved in states of
emergency. New Jersey requested and was
granted a Snow Emergency Declaration.
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Probability of Winter Storms in New Jersey
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4.4-5  Tornadoes and High Winds

Nature of the Tornado and High Wind Hazard
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Table 4.4-5-1
Fujita Tornado Intensity Scale
(Source: National Weather Service)
Scale Wind Speed Typical Destruction
F-0 40-72 mph Chimney damage, tree branches broken
F-1 73-112 mph Manufactured homes pushed off foundation or overturned
F-2 113-157 mph Manufactured homes demolished, trees uprooted
F-3 158-206 mph Roofs and walls torn down, trains overturned, cars thrown
F-4 207-260 mph Well constructed walls leveled
F-5 261-318 mph Homes lifted off foundation, autos thrown as far as 100 meters
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Figure 4.4-5-1

United States Wind Zones (ASCE 7-98, 3-second gust, 3 meters above grade)
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Previous Tornado and High Wind Occurrences in New Jersey
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Figure 4.4-5-2

Historic Tornado Distribution and Intensity in the State of New Jersey
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Table 4.4-5-2 summarizes the number of tornadoes that have impacted New Jersey during the 55 year period
between 1951 and 2006.

Table 4.4-5-2
Tornadoes affecting New Jersey from 1950 to 2006
(Source NOAA, National Climatic Data Center)

Total Occurrences Within New Jersey

Tornado Magnitude 1951 to 2006

F-0 47
F-1 55
F-2 22
F-3 4
: $ . "= C>1999
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Table 4.4-5-3

Annual Tornado Summary, State of New Jersey

. Tornadoes : Deaths | Injuries | Total Damages
1951 1 0 2 $ 25,000
1952 4 0 0 $ 78,000
1955 1 0 0 $0
1956 4 0 8 $ 50,000
1957 1 0 0 $ 250,000
1958 4 0 1 $ 528,000
1960 6 0 6 $ 303,000
1962 3 0 1 $ 500,000
1964 6 0 10 $ 1,275,000
1967 1 0 0 $ 25,000
1970 2 0 0 $ 275,000
1971 3 0 0 $ 750,000
1973 8 0 12 $ 536,000
1974 2 0 0 $0
1975 3 0 0 $ 25,275,000
1976 1 0 0 $ 250,000
1977 2 0 1 $ 250,000
1979 2 0 1 $ 253,000
1980 1 0 0 $25,000
1981 3 0 0 $ 250,000
1982 1 0 0 $ 2,500,000
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. Tornadoes | Deaths | Injuries

| Total Damages

1983 1 0 0 $ 2,500,000
1985 3 0 8 $0
1986 1 0 0 $ 250,000
1987 9 0 3 $ 259,000
1988 6 0 1 $ 3,253,000
1989 17 0 2 $ 8,828,000
1990 8 0 11 $ 6,000,000
1991 1 0 0 $ 3,000
1992 4 0 0 $ 500,000
1993 2 0 0 $ 503,000
1994 7 0 0 $ 10,575,000
1995 5 0 0 $0
1996 2 0 0 $ 10,000
1997 2 0 0 $ 103,000
1998 3 0 0 $ 3,050,000
1999 2 0 1 $ 4300,000
2001 2 0 0 $ 1,015,000
2003 7 1 0 $ 2,100,000
2004 2 0 2 $ 600,000
2006 1 0 0 $ 100,000
Total 144 1 70 $ 77,347,000
Average 2.6 .02 1.27 $1,406,309
Source: National Climatic Data Center
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Distribution of 31
Thunderstorm Days
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Figure 4.4-5-3 ®A
Distribution of
Thunderstorm

Days in New Jersey

Average Number
43 of Days Per Year

1 Mountain Zone (Approx.)
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Probability of Future Occurrences

- & !

Figure 4.4-5-4
Tornado Prone Areas of New Jersey
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4.4-6  Earthquakes

Nature of the Earthquake Hazard
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Table 4.4-6-1
Modified Mercalli Intensity Scale

MMI

Effects

Not felt except for a very few under especially favorable circumstances.

Felt only by a few persons at rest, especially on upper floors of buildings. Delicately suspended object
may swing.

Felt quite noticeably indoors, especially on upper floors of buildings but many people do not recognize it
as an earthquake. Standing motorcars may rock slightly. Vibration like passing of truck. Duration
estimated.

During the day, felt indoors by many, outdoors by a few. At night, some awakened. Dishes, windows,
doors disturbed; walls make creaking sound. Sensation like heavy truck striking building. Standing
motorcars rocked noticeably.

Felt by nearly everyone, many awakened. Some dishes, windows etc. broken; a few instances of
cracked plaster, unstable objects overturned. Disturbances of trees, poles, and other tall objects
sometimes noticed. Pendulum clocks may stop.

VI

Felt by all, many frightened and run outdoors. Some heavy furniture moved; a few instances of fallen
plaster or damaged chimneys. Damage slight.

VIl

Everybody runs outdoors. Damage negligible in buildings of good design and construction; slight to
moderate in well-built ordinary structures; considerable in poorly built or badly designed structures;
some chimneys broken. Noticed by persons driving motorcars.

Vil

Damage slight in specially designed structures; considerable in ordinary substantial buildings, with
partial collapse; great in poorly built structures. Panel walls thrown out of frame structures. Fall of
chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned. Sand and mud
ejected in small amounts. Changes in well water. Persons driving motorcars disturbed.

Damage considerable in specially built structures; well designed frame structures thrown out of plumb;
great in substantial buildings, with partial collapse. Buildings shifted off foundations. Ground cracked
conspicuously. Underground pipes broken.

Some well-built wooden structures destroyed; most masonry and frame structures destroyed with
foundations; ground badly cracked. Rails bent. Landslides considerable from riverbanks and steep
slopes. Shifted sand and mud. Water splashed (sloshed) over banks.

Xl

Few, if any, (masonry) structures remain standing. Bridges destroyed. Broad fissures in ground.
Underground pipelines completely out of service. Earth slumps and land slips in soft ground. Rails bent
greatly.

Xl

Damage total. Waves seen on ground surfaces. Lines of sight and level distorted. Objects thrown
upwards into air.

Source: Wood and Neumann (1931), Bulletin of Seismological Society of America, Volume 21.
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Figure 4.4-6-1

Epicenters of Earthquakes in New Jersey

New Jersey Geological Survey, DGS04-1 Earthquakes Epicentered in New Jersey

(www. State.nj.us/dep/njgs)
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Figure 4.4-6-2
Ramapo Fault
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Figure 4.4-6-3

USGS 10% in 50-Year Earthquake Ground Motions (PGA)

Figure 4.4-6-4
USGS 10% in 50-Year Earthquake Ground Motions for N

ortheast U.S. (PGA)
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State of New Jersey
2007 State Hazard Mitigation Plan
Section 4.4 Hazard Identification and Profiles

Figure 4.4-6-5
USGS 2% in 50-Year Earthquake Ground Motions for Ne  w Jersey (PGA)
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Figure 4.4-6-6
Rock-Soil Class Map for Northeastern New Jersey

Source: New Jersey Geological Survey, Earthquake Loss Estimation Study for New Jersey
(www. State.nj.us/dep/njgs)
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M5.0 Scenario

: Upgraded Geology

Table 4.4-6-1
HAZUS Scenario Earthquake Loss Estimates for Seven
(conducted by the New Jersey Geological Survey)

New Jersey Counties

Damage or Loss Estimate ($millions)

Heavily | Property Business ) People Max
County BD;E;Q;? Damagec: Damage | Interuption Loss| Injuries® | Injuries’ | Deaths® H%'jg;ﬁgs Needing P((;f‘

Buildings®| $millions $millions Shelter
Bergen 12,800 400 $1,080 $80 80 11 1 240 150 0.37
Essex 8,800 200 $1,410 $90 92 11 1 270 230 0.36
Hudson 5,786 298 n/a n/a n/a n/a n/a n/a n/a n/a
Middlesex® 12,500 500 $1,160 $50 245 30 <20 320 190 0.37
Morris® 9,000 1,000 $1,350 $50 325 75 <20 1,300 315 n/a
Passaic® 5,000 500 $550 $50 315 100 30 1,300 315 n/a
Union® 11,000 <1000 $1,200 $50 190 30 <20 370 250 0.38

M#6.0 Scenario: Upgraded Geology

Damage or Loss Estimate $mﬁons) Max
County Damaged | Damaged Property Busmess 3 R 5 | Displaced People PGA
Buildingsl Buildingsz Dar.‘n'age Interup.tn')n Loss| Injuries Injuries Deaths Households Needing ©

$millions $millions Shelter
Bergen 99,900 12,000 $5,670 $1,610 1,902 367 36 9,900 1,610 0.68
Essex 71,700 9,800 $6,970 $1,890 2,742 506 48 19,270 16,310 0.69
Hudson 27,445 5,546 n/a n/a n/a n/a n/a n/a n/a n/a
Middlesex® 110,000 12,500 $5,950 $1,250 4,300 1,075 250 12,000 7,500 0.68
Morris® 85,000 18,500 $6,350 $800 3,150 895 185 15,500 3,150 1.00
Passaic® 55,000 10,500 $3,700 $50 2,500 800 190 5,500 1,300 1.00
Union® 85,000 11,500 $5,650 $1,200 3,750 1,025 250 12,500 9,000 0.69

M7.0 Scenario: Upgraded Geology

Damage or Loss Estimate $mﬁons) Max
County Damaged | Damaged Property Busmess . 4 s | Displaced People PGA
Buildin951 Buildingsz Dar.‘n'age Interup.tn')n Loss| Injuries Injuries Deaths Households Needing ©

$millions $millions Shelter
Bergen 133,000 47,500 $15,160 $5,530 8,980 2,156 223 38,690 22,710 1.19
Essex 79,300 36,900 $66,180 $6,110 11,054 2,553 273 66,180 55,700 1.21
Hudson 25,293 22,363 n/a n/a n/a n/a n/a n/a n/a n/a
Middlesex® 130,000 50,000 $15,500 $3,650 17,500 5,750 1,300 42,500 27,000 1.20
Morris® 105,000 55,000 $17,900 $2,150 10,000 2,815 315 42,500 8,500 2.00
Passaic® 75,000 37,500 $10,450 $1,500 9,000 2,880 750 47,500 12,500 2.00
Union® 80,000 5,500 $16,650 $4,300 23,500 8,150 1,950 60,500 42,000 1.21

TOUU

: Damaged buildings with slight or moderate damage.
2 Damaged buildings with extensive or complete damage
3 Injuries requiring medical treatment, but not hospitilization

4 Injuries req

uiring hospitilization

5 Death estimates in HAZUS are given for daytime and for nightime earthquakes. Nightime casualties are

typically much lower than daytime casualties because most people are in wood frame residential buildings which

are less vulnerable to collapse than commercial masonry or concrete buildings. Time of day is unspecified for
the estimates shown above, per the published New Jersey HAZUS summaries.

5 Values shown are midpoints of ranges given in the HAZUS Summary
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Limitations of the HAZUS Results
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4.4-7  Drought

Nature of the Drought Hazard in New Jersey
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Figure 4.4-7-1

New Jersey Drought Regions
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Previous Drought Occurrences in New Jersey

Table 4.4-7-1
New Jersey Drought History and Location, 1995t0 20 06 Source

Month of Drought Counties of Impact Brief Overview of Impact
Conditions
Camden, Cumberland, Atlantic, Precipitation 50% to 67% normal in
Cape May, Monmouth, Ocean,
March northwest and southern NJ and as low as
Gloucester, Hunterdon, Mercer, .
1995 . ) ! 40% normal in Cape May, Cumberland
Middlesex, Morris, Burlington, h
and Ocean Counties.
Salem, Somerset
Camden, Cumberland, Eastern
Atlantic, Eastern Cape May,
gise::n gllgﬂgnezltjé?’ 532:2;3% New York City Reservoir fell below 40%
October Mercer’ Middlesex’Morris ' below capacity. Salt line in Delaware River
' N ' was located near Bridgeport, Gloucester
1997 Northwestern Burlington, Salem, ;
County four miles farther north than
Somerset, Sussex, Warren, normal
Western Atlantic, Western Cape ’
May, Western Monmouth,
Western Ocean




Month of Drought

Conditions

December
1998

January
1999

July
1999

August/September
1999

Counties of Impact

Camden, Cumberland, Eastern
Atlantic, Eastern Cape May,
Eastern Monmouth, Eastern
Ocean, Gloucester, Hunterdon,
Mercer, Middlesex, Morris,
Northwestern Burlington, Salem,
Somerset, Sussex, Warren,
Western Atlantic, Western Cape
May, Western Monmouth,
Western Ocean

Camden, Cumberland, Eastern
Atlantic, Eastern Cape May,
Eastern Monmouth, Eastern
Ocean, Gloucester, Hunterdon,
Mercer, Middlesex, Morris,
Northwestern Burlington, Salem,
Somerset, Sussex, Warren,
Western Atlantic, Western Cape
May, Western Monmouth,
Western Ocean

Camden, Cumberland, Eastern
Atlantic, Eastern Cape May,
Eastern Monmouth, Eastern
Ocean, Gloucester, Hunterdon,
Mercer, Middlesex, Morris,
Northwestern Burlington, Salem,
Somerset, Sussex, Warren,
Western Atlantic, Western Cape
May, Western Monmouth,
Western Ocean

Camden, Cumberland, Eastern
Atlantic, Eastern Cape May,
Eastern Monmouth, Eastern
Ocean, Gloucester, Hunterdon,
Mercer, Middlesex, Morris,
Northwestern Burlington, Salem,
Somerset, Sussex, Warren,
Western Atlantic, Western Cape
May, Western Monmouth,
Western Ocean

Brief Overview of Impact

State forestry service extinguished 42
small wildfires the weekend of Dec. 5th
and 6th. Grain farmers suffered serious
losses of corn and late season crops.
Reservoir levels fell. Saltwater line of
Delaware River was at River Mile 85. This
was 11 miles farther upstream than normal
and increased corrosion control costs of
industries.

On January 5th, the Delaware River Basin
Commission (DRBC) issued a conditional
drought emergency. Heavy precipitation on
the 3rd gave the area a temporary reprieve
from going straight into a drought
emergency.

Through 13th there were 44 forest fires in
the state. Many shallow wells in northwest
ran dry. Rivers and streams had 25
percent of normal flow. In an effort to
maintain a flow of Delaware River, the
Delaware River Basin Commission
increased releases from the upstate New
York reservoirs as well as Beltzville and
Blue Marsh Lakes in Pennsylvania. Plant
corrosion issues resulted from brackish
water. Salt line along Delaware River was
12 miles farther north than usual. Livestock
feed crops were at a near-total loss.

Crops were decimated, especially grain
and forage crops in the northern part of the
state. Crop losses were estimated at $80
million dollars. Older wells failed in the
northwest particularly Hunterdon and
Sussex Counties. Field corn losses in the
northern part of the state averaged
between 75% to 10%. Many farms were
close to total disaster. Livestock dealers
auctioned off animals because they did not
have enough food to feed them. The
upstream advancing salt front along the
lower Delaware River stressed fish and
wildlife. Some groundwater supplies were
also contaminated with the saltier water
and had to be treated.
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Month of Drought

Conditions

November
2001

November
2001

December
2001

January
2002

January
2002

Counties of Impact

Bergen, Eastern Passaic, Essex,
Hudson, Union, Western Passaic

Camden, Cumberland, Eastern
Atlantic, Eastern Cape May,
Eastern Monmouth, Eastern
Ocean, Gloucester, Hunterdon,
Mercer, Middlesex, Morris,
Northwestern Burlington, Salem,
Somerset, Sussex, Warren,
Western Atlantic, Western Cape
May, Western Monmouth,
Western Ocean

Camden, Cumberland, Eastern
Atlantic, Eastern Cape May,
Eastern Monmouth, Eastern
Ocean, Gloucester, Hunterdon,
Mercer, Middlesex, Morris,
Northwestern Burlington, Salem,
Somerset, Sussex, Warren,
Western Atlantic, Western Cape
May, Western Monmouth,
Western Ocean

Camden, Cumberland, Eastern
Atlantic, Eastern Cape May,
Eastern Monmouth, Eastern
Ocean, Gloucester, Hunterdon,
Mercer, Middlesex, Morris,
Northwestern Burlington, Salem,
Somerset, Sussex, Warren,
Western Atlantic, Western Cape
May, Western Monmouth,
Western Ocean

Bergen, Eastern Passaic, Essex,
Hudson, Union, Western Passaic

Brief Overview of Impact

The combined storage in the 13 major
water supply reservoirs serving northeast
New Jersey was 35.3 billion gallons, which
was 43.9% capacity. This storage was 4.7
billion gallons less than 1 month ago and
23.4 billion gallons less than 1 year ago.

Sussex and Atlantic County shallow wells
were drying up while permits for deeper
wells were increasing. Twenty-five
residents in Wawayanda (Sussex County)
ran out of water.

Winter crops such as rye and grasses
were struggling. On a county weighted
average, monthly precipitation totals
ranged from 0.7 inches in Cape May
County to 1.2 inches in Sussex and
Warren Counties. All were less than 31%
normal.

Rainfall was below average for the last six
consecutive months, which yielded an
average deficit of 10.36 inches. The
combined storage in the 13 major water
supply reservoirs serving northeast New
Jersey was 47.4% capacity, which was
30% below normal. Current levels stopped
declining, comparable to the 1998-1999
drought levels. Capacities in the individual
systems at the end of the month were:
Newark Reservoirs 44.2% (percent
capacity) Jersey City Reservoirs 53.1%
North Jersey District 44.5% United Water
of New Jersey 53.6%.

Northern New Jersey reservoirs were at
42.9% of capacity rather than typical 80%
capacity. Issues of salt water intrusion and
corrosion became an issue for industries.
Water treatment costs for municipalities
that depend on the river for their water
supply became an issue.

Precipitation was 50% of normal. The
combined storage of 3 major reservoirs
serving northeast New Jersey was 44%
capacity, or 36% below normal.
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Month of Drought

Conditions

February
2002

March/April/

May/June/July
2002

August 2002

September
2002

Counties of Impact

Camden, Cumberland, Eastern
Atlantic, Eastern Cape May,
Eastern Monmouth, Eastern
Ocean, Gloucester, Hunterdon,
Mercer, Middlesex, Morris,
Northwestern Burlington, Salem,
Somerset, Sussex, Warren,
Western Atlantic, Western Cape
May, Western Monmouth,
Western Ocean

Camden, Cumberland, Eastern
Atlantic, Eastern Cape May,
Eastern Monmouth, Eastern
Ocean, Gloucester, Hunterdon,
Mercer, Middlesex, Morris,
Northwestern Burlington, Salem,
Somerset, Sussex, Warren,
Western Atlantic, Western Cape
May, Western Monmouth,
Western Ocean

Bergen, Eastern Passaic, Essex,
Hudson, Union, Western Passaic

Camden, Cumberland, Eastern
Atlantic, Eastern Cape May,
Eastern Monmouth, Eastern
Ocean, Gloucester, Hunterdon,
Mercer, Middlesex, Morris,
Northwestern Burlington, Salem,
Somerset, Southeastern
Burlington, Sussex, Warren,
Western Atlantic, Western Cape
May, Western Monmouth,
Western Ocean

Brief Overview of Impact

Continued dry weather, the drop in stream
flow and groundwater levels reduced levels
in the New York State reservoirs. This
forced the New Jersey DEP to continue the
drought warning for all New Jersey except
Union, Middlesex and Somerset Counties.
Unseasonably dry weather in February
exacerbated the drought and forced
several individual counties to declare water
emergencies, especially in the northeast.
Four northern New Jersey reservoirs
remained 43% capacity or half normal
level.

Northern reservoirs were at 40% capacity.
Most surface streams were 25% normal.
500 wells throughout state needed
replacement. Between Oct. and March the
Forest Service responded to 1,116
wildfires. Many streams and ponds used to
fight fires were dry. Incidences of salt
water infiltrating wells occurred.
Consequently many wells became
brackish and unusable. The Governor
estimated the drought cost farmers
approximately $125 million. Crop revenue
in some areas was reduced more than
50%.

The majority of the streams monitored had
stream-flows in the 10 to 24 percentile,
which was well below normal. The
combined storage in the 13 major
reservoirs serving Northeast New Jersey
was 67.7% capacity, which was 10% to
15% below normal.

Capacities of reservoirs on September
30th were: Newark Reservoirs 55.0%
(percent capacity) Jersey City Reservoirs
62.5% North Jersey District 67.6% United
Water of New Jersey 61.8%
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Month of Drought Counties of Impact

Conditions

Bergen, Camden, Cumberland,
Atlantic, Cape May, Monmouth,
Ocean, Passaic, Essex,

O;:(t_)%bzer Hudson, G_Ioucester, Hunterdon,
Mercer, Middlesex, Morris,
Burlington, Salem, Somerset,
Sussex, Union, Warren,
Camden, Cumberland, Atlantic,
Cape May, Monmouth, Ocean,
September Gl_oucester, Hun_terdon,_ Mercer,
2005 Middlesex, Morris, Burlington,

Salem, Somerset, Southeastern
Burlington, Sussex, Warren,
Western Atlantic

Brief Overview of Impact

Many New Jersey farmers suffered losses
of 50% or more, notably in commaodities
such as corn and soybean. Combined
farming losses approximately $125 million.

Lack of rain permitted rain to build on
power lines. When rain occurred at end of
month, 9,000 homes and businesses
mainly in Atlantic and Cape May lost
power. The heat scorched and damaged
many agricultural plants.

Probability of Drought
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State of New Jersey
2007 State Hazard Mitigation Plan
Section 4.4 Hazard Identification and Profiles

4.4.8  Wildfires
Nature of the Wildfire Hazard in New Jersey

E $ , &

@ & 1 3, & "99

8 @

58



Previous Wildfire Occurrences in New Jersey
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Table 4.4-8-1

Major Historic Wildfires in New Jersey

The worst year for forest fires on record in New Jersey. A huge fire in
May of that year destroyed the town of Forked River.

Five Civilian Conservation Corps fire fighters were killed fighting a
forest fire near Bass River.

Huge fires destroyed 400 structures in the Lakewood and Lakehurst
area.

A fire starting in Moore's Meadows threatened the town of Chatsworth.
Section Firewarden George Herbert was killed during an Easter
Sunday fire in Ocean County when his power wagon was burned over
by the fire.

A series of 37 major fires burned on April 20-22. In the process, 186
homes and 197 outbuildings were burned, seven people were killed
and $8.5 million in property damage was caused. One fire burned
76,000 acres, traveling 21 miles from New Lisbon to the Garden State
Parkway.

The Manahawkin Fire burned 21,000 acres in 7 hours and 13 minutes.
A 15,000-acre fire on March 31 burned six homes and caused
extensive damage in Burlington, Ocean and Atlantic counties. On July
22, a 2,300-acre fire in Bass River State Forest killed four firefighters
from Eagleswood Volunteer Fire Department and forced the
evacuation of the Bass River Recreation Area.

A series of four major fires burned 14,000 acres on May 3. A 4,800-
acre fire in Lacey Township, Ocean County, threatened and closed
down the Oyster Creek Nuclear Power Plant. A 2,900-acre fire in
Woodland Township, Burlington County, destroyed one home and
threatened 100 others. On June 13, a 5,400-acre fire burned through
Lacey Township.

On April 4, a wind-driven 19,225-acre fire burned through Manchester,
Lacey and Ocean townships in Ocean County, threatening the
Wynnewood and Bamber Lake communities.

On July 19, the 800-acre Wrangle Brook wildfire damaged 52 homes
and threatened over 300 additional Ocean County homes. Later that
month, on July 29, the 1,900 Rockwood Il wildfire threatened the
Batsto Historic Site and 80 Atlantic County homes.

On April 30, the Bass River fire burned 11,975 acres and threatened
Bass River State Forest.
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On June 20, the Jakes Branch Fire destroyed one home with
additional property damage exceeding one million dollars.

May 15, a wildfire destroyed 5 homes in two senior citizen housing
2007 12,800 developments in Barnegat and 13 homes along the border between
Ocean and Burlington counties were damaged.

June, a wildfire in the Wharton State Forest near Atsion burned for
several days and forced the closing of State Route 206.

2002 1,200

2007 3,500

http://www.state.nj.us/dep/parksandforests/fire/fire_history.htm
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Table 4.4-8-2 New Jersey Wildfires of more than 10  acres 1996-2006
County Occurrences Deaths Injuries Property
Damage
Atlantic 22 0 0 0
Bergen 7 0 0 0
Burlington 27 1 2 0
Camden 26 0 0 $400
Cape May 7 0 1 0
Cumberland 23 0 1 $85,575
Essex 2 0 0 0
Gloucester 12 0 0 0
Hudson 2 0 0 0
Hunterdon 6 0 0 50K
Mercer 1 0 0 0
Middlesex 25 0 0 $3,900
Monmouth 3 0 0 $18,000
Morris 8 0 0 0
Ocean 32 0 1 $510,800
Passaic 7 0 0 0
Salem 6 0 0 0
Somerset 2 0 0 0
Sussex 11 0 2 0
Union 0 0 0 0
Warren 9 0 0 0
Statewide Totals 238 0 7 $618,675

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dlI?wwevent~storms
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Table 4.4-8-3 Number of Fire Incidents per Year by

New Jersey County: 1996 to 2006

Annual

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 Totals Average
Atlantic 126 214 224 206 155 232 250 163 127 149 251 2,097 190.6
Bergen 1 7 8 8 6 13 4 5 5 5 10 72 6.5
Burlington 99 121 133 140 88 128 109 64 56 71 102 1,111 101.0
Camden 55 138 126 145 124 143 103 45 62 76 110 1,127 102.5
Cape May 59 86 71 84 50 92 80 40 62 52 55 731 66.5
Cumberland 93 151 206 173 100 140 102 58 88 111 117 1,339 121.7
Essex 0 0 0 0 0 0 0 0 1 0 2 3 0.3
Gloucester 34 67 53 72 36 73 78 23 28 68 67 599 54.5
Hudson 0 0 0 0 0 0 0 0 0 1 0 1 0.1
Hunterdon 21 37 28 69 44 66 41 26 14 30 48 424 38.5
Mercer 0 0 0 5 0 4 26 8 1 5 5 54 4.9
Middlesex 18 54 50 87 62 106 106 41 35 75 87 721 65.5
Monmouth 30 30 34 50 35 75 54 42 32 51 69 502 45.6
Morris 62 113 99 139 58 65 87 63 48 53 86 873 79.4
Ocean 196 347 304 412 265 374 287 227 213 228 325 3,178 288.9
Passaic 17 37 50 71 29 61 39 21 13 22 43 403 36.6
Salem 22 36 47 24 10 38 37 15 14 16 20 279 25.4
Somerset 6 50 17 65 15 50 86 41 20 60 59 469 42.6
Sussex 38 137 109 176 85 162 129 102 49 47 101 1,135 103.2
Union 0 0 0 0 0 0 0 0 2 2 4 8 0.7
Warren 33 56 94 129 75 90 144 55 37 107 71 891 81.0
Total 910 1,681 1,653 2,055 1,237 1,912 1,762 1,039 907 1,229 1,632 16,017 1,456.1
Table 4.4-8-4 State of New Jersey Annual Number of  Acres Burned* by Wildfires County: 1996 - 2006
County 2004 2005 2006 Totals Annual
Average
Atlantic 130 2,150 136 188 189 166 206 88 51 55 138 3,497 318
Bergen 0.25 49 42 103 8 98 10 2 13 5 12 342 31
Burlington 130 282 121 12,857 340 215 57 26 22 26 225 14,301 1,300
Camden 61 265 220 171 283 279 806 382 34 404 106 3011 274
Cape May 33 69 30 54 178 60 32 26 23 51 57 613 56
Cumberland 149 138 222 290 514 994 78 50 52 119 182 2788 253
Essex 0 0 0 0 0 0 0 0 0.25 0 21 21.25 2
Gloucester 44 134 117 173 36 110 111 12 8 359 114 1218 111
Hudson 0 0 0 0 0 0 0 0 0 25 0 25 2
Hunterdon 7 38 44 108 12 30 21 7 14 10 68 359 33
Mercer 0 0 0 4 0 60 19 1 0.25 2 2 8825 8
Middlesex 26 99 145 196 78 279 118 124 38 117 796 2016 183
Monmouth 81 22 30 33 20 30 24 18 35 26 35 354 32
Morris 58 422 37 102 25 52 63 42 25 56 64 946 86
Ocean 136 1,023 138 712 123 1,806 4,089 109 141 95 240 8,612 783
Passaic 32 18 35 77 16 24 16 32 3 14 106 373 34
Salem 58 74 62 37 40 19 30 6 17 13 486 842 77
Somerset 2 30 6 164 5 43 32 9 9 26 19 345 31
Sussex 17 69 62 84 99 165 112 28 15 45 106 802 73
Union 0 0 0 0 0 0 0 0 5 0.75 1 2 0
Warren 51 23 20 1,058 98 32 43 6 19 66 28 1,444 131
Total 885 2,755 1,331 16,223 1,875 4,296 5,661 880 469 1,460 2,668 42000 3,818
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*The number of incidents includes only those wildfires to which the NJ Forest Fire Service responded to in its
designated response area. Numbers are rounded for clarity.

Figure 4.4-8-1 Figure 4.4-8-2
Wildfire Incidents in New Jersey, Acres Burned in Wildfires in New Jersey,
1996 — 2006 1996-2006

Probability of Wildfires
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State of New Jersey
2007 State Hazard Mitigation Plan
Section 4.4 Hazard Identification and Profiles

4.4-9 Landslides, Subsidence and Sinkholes

Nature of the Landslide, Subsidence and Sinkhole Hazards

Landslide
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Figure 4.4 -9-1

Small landslide in a
residential area in
New Jersey

63



Subsidence and Sinkholes
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Previous Landslide, Sinkhole and Subsidence Occurrences
in New Jersey

Landslide Occurrences
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Figure 4.4-9-2
Landslides in New Jersey, 1951 to 2006 (NJGS)
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Sinkholes and Subsidence
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Figure 4.4-9-3
Sinkhole in front of the New Jersey State Departmen  t
of Human Services in Trenton
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Figure 4.4-9-4
State Open Space and known Abandoned Mines in North  ern New Jersey, 2007

Probability of Landslide, Sinkhole and Subsidence Occurrences
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State of New Jersey
2007 State Hazard Mitigation Plan
Section 4.4 Hazard Identification and Profiles

Figure 4.4-9-4
Landslide Susceptibility and Population Density in New Jersey
+
&
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State of New Jersey
2007 State Hazard Mitigation Plan
Section 4.4 Hazard Identification and Profiles

Figure 4.4-9-5
New Jersey Geology with Sinkhole Potential
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State of New Jersey
2007 State Hazard Mitigation Plan
Section 4.4 Hazard Identification and Profiles

Figure 4.4-9-6
New Jersey Geology with Sinkhole Potential and Popu  lation Density
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4.4-10 Extreme Heat

€ 4

Table 4.4-10-1
Heat Index and Disorders
Sources: FEMA, 1997; NWS, 1997

Apparent

Danger Category Heat Disorders Temperatures (F)

Extreme Danger Heatstroke or sunstroke imminent. >130
Sunstroke, heat cramps, or heat exhaustion
[} Danger likely; heat stroke possible with prolonged 105-130

exposure and physical activity.
Sunstroke, heat cramps, and heat

Il Extreme Caution exhaustion possible with prolonged 90-105
exposure and physical activity.
| Caution Fatigue possible with prolonged exposure 89-90

and physical activity.
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Nature of the Extreme Heat Hazard in New Jersey

$ &

5

71



232A  >99*
5 $
>, "9 # $,
- #
B;!ID #

!
+ $, 3 4 4 3 & >99 "

# ") ), >99=

Figure 4.4-10-1
Heat-related Hospitalizations vs. Average Temperatu  re in New Jersey

Source: (New Jersey Department of Health, Health Data Fact Sheet 2005).
Previous Extreme Heat Occurrences in New Jersey
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