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Superstorm Sandy was a devastating storm that impacted virtually every household and
business in New Jersey. However, the type of damage varied greatly across the state; some
towns faced severe flooding while others faced high winds and fallen trees. Most of the state
experienced power outages, but even that ranged from 2 to 14 or even more days. In addition
to the range of damage, New Jersey’s 565 municipalities have a wide range of capability.
However, they all had to perform the same basic functions of garbage collection, road
maintenance and safety. Not surprisingly, the way they responded varied, some were
completely self-sufficient, others were completely overwhelmed and relied entirely on outside
assistance; most were somewhere in between. As such, the municipal response to Superstorm
Sandy provides an ideal ‘natural experiment’ to test which municipal parameters impacted the
use of collaborative networks and types of outside assistance.
This paper lays the foundation for identifying the key parameters. The first section examines
the case of Superstorm Sandy in New Jersey in light of the ‘home rule’ tradition. The next
section investigates the provision of four basic municipal services: power restoration, gas
rationing, debris removal and temporary housing. The last section reviews the emergency
response and resilience literature and identifies four hypotheses and the data needed to test
them.
New Jersey’s Home Rule tradition
Does New Jersey’s tradition of home rule make it an anomaly in municipal response to
disasters? We consider the question here briefly. Because “there is perhaps no term in the
literature of political science or law that is as susceptible to misconception and variety of
meaning than ‘home rule’” (Chicago Home Rule Commission 1954), it is defined here simply as
local autonomy.
New Jerseyans identify strongly with their local communities and are concerned with protecting
their local autonomy (Zukin, 1989). However, New Jersey municipalities do not have an
unusually high level of local autonomy compared to other U.S. states. New Jersey municipalities
are ranked 25th nationally in a scale by George Washington Institute of Public Policy. New
Jersey was one of nine states with a low level of revenue diversity (highly reliant on property
taxes), and average scores for structural and functional autonomy (Wolman, McManmon, Bell,
and Brunori, 2010, Table 4.1, p.82). In an earlier study by the U.S. Advisory Commission on
Intergovernmental Relations, New Jersey municipalities ranked 36th in degree of local
autonomy (USACIR, 1980).
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With 565 municipalities in New Jersey, some argue that the home rule tradition has created too
many towns and boroughs. When compared nationally, New Jersey is the 8th most populous
state and has the 17th highest number of towns and municipalities according the US Census in
2007. (Illinois had the most with 2,731 and Hawaii, Nevada and Rhode Island each had less than
50.) With an average of 153,46 population per municipality, New Jersey has the 21st most
number of people per town.
Thus, there is nothing extraordinary about New Jersey’s municipal laws, size or number of
towns that would make their response to disaster unique or exceptional. Nor would it prevent
their municipal response activities from being compared to municipalities across the country.
The Provision of Municipal Services in the Wake of Superstorm Sandy
New Jersey was directly hit by Superstorm Sandy on October 29, 2013. According to the
recently released Community Development Block Grant Disaster Recovery Action Plan by the
New Jersey Department of Community Affairs:
The storm surge, which measured 8.9 feet at its highpoint in Sandy Hook, inundated and
severely affected regions of the State’s shore from Cape May to Raritan Bay, including
the barrier islands and many areas along the Hudson River. Other overland flooding,
wind damage, and an ensuing snowstorm further damaged these communities as well
as other communities throughout New Jersey. Superstorm Sandy affected, in some way,
virtually every household, business and community in New Jersey (2013, p. 1.1).
A powerful nor'easter a week later lowered the temperature making the lack of power a
greater issue as well as slowing already difficult commutes and threatening a fragile region.
The severity of damage varied across the state due to the vagaries of the storm's path. While
there are many exciting features of recovery and resilience, none are more important than the
provision of local daily functions. While not very exciting, garbage collection, road maintenance
and safety are the foundation for all other actions to occur (Mayer, Weitz and Nguyen, 2008).
This was true in the case of Superstorm Sandy; this section focuses on the cases of power
restoration, gas rationing, debris removal, and temporary housing.
A. Power Restoration
At the peak, more than 2.6 million customers, out of 3.6 million, were without power in New
Jersey after Superstorm Sandy. The average customer was without power for six days, but
many were without power for two weeks. The implications were far-reaching, The estimated
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cost of business interruption was $1.9 billion. In addition, power outages impacted hospitals,
nursing and special needs facilities causing reduced services or evacuation (DCA, 2013).
In the immediate aftermath of Superstorm Sandy, the loss of power was the largest
impediment to the provision of local government services. Thus, local governments focused on
two aspects of power: finding ways to deliver services without power, primarily generators, and
aiding power restoration, primarily clearing roads. In a Catch-22, downed power lines also
caused serious safety issues and prevented clean-up and clearing roads. In some areas they
were in flood waters, in others they were tangled in fallen trees and houses; in all cases they
made the evacuation of those with special needs more difficult.
Making the situation more frustrating was the fact that communication from the power
companies was limited, especially in the JCP&L service area. Without a clear timetable of power
restoration, towns did not know how long they needed generator capacity, or how to advise
their citizens. Once cell service was restored, most residents found the same information that
the town admistrators used on the power company websites or Twitter feeds.
Power restoration was hampered by the severity of the damage across 1,000 mile geographic
swath which included whole substations in addition to millions of downed lines. Local repair
crews were overwhelmed, assistance came from crews across the country from Florida to Ohio.
While not impacted by the storm, these crews had to drive long distances and worked long
hours in towns they had never seen before. Progress was slowed by the fact that these nonstate crews had no where local to stay. Many were housed in hotels in Pennsylvania, more than
an hour from where they were working. Towns had local shelter options but these offers were
not accepted.
For future preparation, local logistics for repair crews might be considered as a low cost
alternative to a more resilient utility infrastructure, estimated by the NJ Department for
Community Affairs to cost $21.1 billion.
B. Gas Rationing
Within days of Superstorm Sandy and the widespread power outages, most gas stations in the
New York–New Jersey metro area were either closed or without gasoline. According to FEMA,
on November 2nd, 67 percent of gas stations were without gasoline. That declined to 28 percent
by November 8th and most gas stations were fully operational by November 14th though FEMA
continued to provide gasoline and diesel fuel through November 18th. During Superstorm Sandy
major pipelines and refineries in the Northeast were shut down, and power outages and
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hurricane related damage delayed efforts to restart fuel production equipment (FEMA
timeline).
The limited supply of gasoline exacerbated problems caused by the power outages for local
government. While most towns have some gasoline storage, none had the supply to meet
demands for generators, overtime police and emergency vehicles, and large debris removal
equipment. Gasoline rationing presented a new problem for many towns as well: maintaining
order as residents queued for fuel. There were reports of short tempers, fist fights and even
guns drawn at gas stations. Notifying residents of which stations were open and when became
another point in local government messages to residents (town daily briefings).
State and federal level actions aided the restoration of the gas supply starting with odd-even
rationing and waiving regulations regarding fuel from out-of-state suppliers and fuel type
requirements. The National Guard was also helpful in transporting fuel from out of state.
Ultimately intervention at the port of Newark (which was closed for three full days) allowed the
flow of fuel to return to normal (FEMA timeline). In addition, the New Jersey Economic
Development Authority launched a phone and email hotline for owners and operators to notify
officials if they needed generators or fuel (FEMA timeline).
Governor Christie is reported to have used his connection with President Obama to spur federal
assistance for fuel: "‘Mr. President, Hi, it’s Chris. Remember yesterday when you told me if I
needed anything to call you on this line? I need gas.’" (Portnoy, 2013).
C. Debris Removal
In the wake of Superstorm Sandy, there was a wide range of debris: tons of sand on roads,
collapsed houses, thousands of fallen trees. As mentioned above, fallen telephone poles were
part of the power problem as well as the debris removal problem. Debris was on land as well as
in the waterways. According to Stewart Farrell, director of Coastal Research Center at Stockton
College, "We've got everything from freezers to air-conditioning units to barbecue grills"
(Mulshine, 2013). In total, there were approximately 10 million cubic yards of debris. By
December 18th only 30 percent had been removed, compared to New York where
approximately 70 percent of debris removal had been completed. There was approximately 4.2
million cubic yards removed of 6.01 million total (FEMA timeline).
The sheer volume of debris quickly overwhelmed local public works departments along the
Jersey shore and many wooded communities inland (Osborne, 2012). In some cases, debris
delayed the deployment of resources and restoration of essential services. As houses were
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gutted, more debris piled up causing additional problems. “What we know is that a sense of
depression can quickly set in if we let the debris pile up,” said Mayor Matthew J. Doherty of
Belmar, N.J. “We cannot allow the debris to sit on the sidewalks.” (Lipton and Semple, 2012).
Local governments’ first short-term recovery priorities were to clear debris from thoroughfares
connecting critical facilities such as hospitals, fire and police stations, and community shelters.
Department of Public Works employees worked overtime, local contractors were called in and
in many cases new contracts were made through government co-operative purchase programs.
One of the biggest challenges was coordinating with the power companies. If electrical wires
were touching debris, workers were instructed by the power companies not to move it. This
delayed opening roads and buildings throughout the state.
The most publicized role played by the state of New Jersey in debris removal was the contract
signed just days before the storm with Ashbritt, Inc., a contractor based in Florida that also
played a major role in the Hurricane Katrina cleanup. Initial estimates were that about 15 towns
hired AshBritt, later estimates showed 45 had hired the firm. After extensive coverage in the
press and outcry from the public and legislature, state officials hired a separate contractor,
Arcadis US, to monitor each load of waste to make sure the government was not being
overcharged. The controversy focused on two points, first that AshBritt charged more than local
contractors, $21.25 a cubic yard versus $10.35 or even $8.72 a cubic yard. The second was that
they brought in outside workers to do the job when there was high unemployment in New
Jersey (Renshaw, 2013).
Other measures by the state also assisted the clean-up. The Department of Environmental
Protection allowed recycling facilities to accept and process authorized solid waste and
recyclable materials 24 hours a day. State and federal agencies worked to clear tons of drift and
debris from New York and New Jersey harbors. U.S. Forest Service deployed more than 100
chainsaw crew teams to storm-affected states to assist with debris removal and road clearance
for power personnel. Army and Air National Guard Soldiers and Airmen from 11 states assisted
in debris removal (FEMA timeline).
The fastest assistance, and perhaps the most appreciated was financial aid from FEMA. Just
days after the storm, FEMA announced that towns could be reimbursed by FEMA for 75 percent
of the cost of the salaries and benefits of employees who are involved in debris and wreckage
removal cleanup efforts. To monitor the work, FEMA Debris and Damage Assessment Teams
were on the ground by November 3rd making debris assessments (Tovo, 2013). Promises are
one thing, payments are another; state and local governments are still waiting for checks from
past hurricanes (Starks, 2012) which creates cash flow management problems for many towns.
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D. Temporary Housing
According to government estimates, there were 67,977 owner and 18,729 rental units damaged
in the wake of Superstorm Sandy. As a result, there were more than 73 shelters operating with
at least 2,395 occupants. Approximately another 1,500 Sandy-displaced New Jersey residents
are still being housed through the TSA program (FEMA timeline). Many more displaced
residents moved into temporary accommodation – hotels, rentals or with friends and family.
Even for those with no housing damage, but without power and heat, were in need of
assistance.
Local government provided local shelter to meet the needs of their community including food,
charging stations and information. There were also special needs populations that needed
shelters with unique features – nursing homes, hospitals, mental health housing, and a
surprisingly large group of residents with pets. In addition, towns provided protection for
damaged housing units from looters. There were limited reports of robberies during the power
outage and some heavily damaged shore towns implemented curfews. Towns also worked to
facilitate repairs – clearing roads, driveways and connections to contractors.
Within the first week, state and federal government provided an online housing portal that
consolidated rental resources identified and provided by various federal agencies in one
website. FEMA also distributed housing and rental assistance in the first few weeks and into the
following months. FEMA increased by 125 percent the amount of rental assistance that it
provided to eligible disaster survivors in New York and New Jersey. The rental amount, based
on existing HUD Fair Market Rates (FMR) for fiscal 2013 are rental cost estimates that include
the cost of the shelter and all other tenant-paid utilities except telephone, cable, and internet
services. HUD designs annual FMR levels to be high enough to allow for a wide selection of
available units, yet low enough so that as many units as possible may be rented and provided to
low-income families. The approved FMR increase is expected to make an additional 1,800 rental
resources available for temporary housing of disaster-impacted families in New York, and an
additional 1,200 rental resources available for similar families in New Jersey. (FEMA timeline)
The deadlines were repeatedly extended for two week periods until the end of February.
FEMA employed housing inspectors were on the ground in New York, New Jersey and
Conneticut; inspecting more than 300,000 homes (Halpin, 2013) But even the maximum
amounts did not go far in a very expensive housing market; most residents were struggling to
afford repairs let alone rebuild.
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Other problems included finding housing for federal workers. Many stayed at the military base
Fort Dix once it was set up, others lived in tent cities in Oceanport or Linden. There were also
complaints of workers taking up the best hotels in the area.
Complicating the situation is the fact that New Jersey is in the most expensive housing market
in the county and supply was already tight. “Prior to Sandy, finding an affordable place to live
for the many low-income households we serve was difficult,. Now, with the number of Shore
rentals decreased by Sandy’s destruction, affordable rental homes are almost impossible to find
in Ocean and Monmouth counties” (NLIHC, 2013).
Building a model of Municipal Capacity for Disaster Response and Recovery
Using the case studies above and the literature of emergency management and also
collaborative networks, we are building a model of municipal capacity for disaster response and
recovery. There are two reasons why New Jersey’s municipal response to Superstorm Sandy an
ideal ‘natural experiment.’ First, New Jersey has 565 municipalities with a wide range of
capability, budgets range from $549 million in Newark to $695,529 in Greenwich township, and
populations range from 280,00 in Newark to 5 in Tavistock. Second, as discussed above, there
was also a wide range of impact from Superstorm Sandy.
With these two sets of variables, there is the constant of time, October-November 2012, and
the same requirement for basic municipal service delivery. What makes the case so interesting
is the wide range in the way services were delivered: some towns were completely selfsufficient, others were completely overwhelmed and relied entirely on outside assistance; most
were somewhere in between.
Building on the literature of emergency management and collaborative networks, we have
identified four basic hypotheses to test:
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H1: The larger the town budget, the less outside help towns will use (Kettl and Walters, 2005).
H2: The more damage to the town, the more help towns will use (Kettl and Walters, 2005;
McGuire and Silvia 2010).
H3: If an outside contractor has been used by theh town before the disaster, they more likely
the town is to use them during a disaster (McEntire and Myers 2004; Kettl and Walters, 2005;
McGuire and Silvia 2009).
H4: If a town receives useful information from government agencies, they are more likely to use
their assistance (McGuire and Silvia, 2010).
H5: The more previous disasters that have occurred in the municipality, the better towns will be
at using outside assistance (Mayer, Weitz and Nguyen, 2008).
The test of the hypotheses rely on several sources of data. The first set of data is from public
sources including FEMA, HUD, DOBI, DCA, EDA and the power companies. The second set is
from interviews with state and local officials. The third set is from a survey of New Jersey's
mayors and administrators; a 50 question e-survey on Qualtrics sent in conjunction with the NJ
League of Municipalities.
Because there is a range in types of damage to each municipality, we are building an "Index of
impact" to enable comparison between them. The index is based on the number and percent of
houses and businesses damaged, number of trees down, miles of roads closed, days without
power, amount of debris collected, public health issues, and loss of ratables.
Key measures of outside assistance will be the survey responses that quantify the number of
personnel and types of assistance from outside agencies and organizations including: NJ OEM,
FEMA, NJ state departments, utility companies, neighboring towns, Red Cross/Salvation Army,
local community groups, community groups from outside the county/state, and local
businesses.
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Table 1. Data on Superstorm Sandy by source
Data
Storm destruction estimates

Days without power
Gas stations closed
Collection and removal of
debris
Houses and businesses
damaged

People displaced
Available housing

Number and types of residents
with special needs
Roads closed - number and
miles
Commute times
Commuters information

Loss of ratables

Source
1. Aerial assessment by NOAA Aircraft Operations
Center and the Civil Air Patrol
2. NOAA’s hydrographic survey vessels
3. FEMA estimates
4. NJ municipalities - survey
JCP&L, PSEG, ACE and Rockland daily record of
number of customers without power by municipality
Number of calls from gas stations to NJ Economic
Development Authority toll free hotline
1. FEMA estimates
2. NJ municipalities - survey
1. New Jersey Manufacturers Insurance Co,
Travelers Companies, Allstate, Munich Re
2. NJ Division of Banking and Insurance data call
3. 3D mapping technology - Rutgers
1. Numbers housed at shelters – Red Cross, towns,
2. Number apply for FEMA housing assistance
1. Public sector housing - HUD
2. Private sector housing – real estate listings
3. Current market rents - HUD
Number registered on “NJ Register Read”
1. NJ Department of Transportation
2. NJ municipalities - survey
NYU Rudin Center’s survey of 315 commuters
1. Web hits on transportation sites including NJ
Transit, Port Authority of New York and New
Jersey (PANYNJ), Lakeland Bus company, Amtrak,
2. Tweets responding to transport updates
3. Number of downloads of MTAs adaptable map
1. Tax reassessment, i.e. Monmouth county
2. Town estimates – budget presentations

The initial case studies from New Jersey municipalities as well as reports from other disasters
across the United States in recent years suggest other variables may also be factors (Edwards
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and Goodrich, 2007; Henstra, 2010; Waugh, 2007; Sobel and Leeson, 2006). We will also
investigate the impact of the following variables:
1) The range of types of damage to the town. While the extent of damage is important, the
kind of damage may also be a factor. Whether the damage was caused by wind, rain or
flooding may impact the way towns respond.
2) Different types of help. Most disaster recovery focuses on the role of federal, state and local
government. The role of volunteer groups has gained recent attention more recently (Sobel
and Leeson, 2006). And the usefulness of the private sector is being recognized by local
government (Higgins, 2005; Sobel and Leeson, 2006), but a theoretical understanding of the
role of these players needs to be enhanced.
3) Sources and types of information for town officials. Information sharing between levels of
government improved in Sandy, especially as compared to Katrina (Ridge, 2013; Fuentes,
2013). Technology facilitated the timeliness of information as well as improved mapping
capabilities. Layers of data layers and real-time data from various sources can be mapped
and viewed in a GIS environment. Gaps still remain because some data was not collected.
For example, towns did not know how many people evacuated and how many remained.
4) Communication with citizens. Perhaps the biggest difference between Sandy and previous
storms is the technological capability of government AND citizens. Access to real time
information used to be the domain of official command centers. During Sandy, information
was being aggregated on open websites and through social media, and was available to
anyone with access to the internet. Managing the collection of that data remains a
challenge for both immediate action and future planning, (Mayer, Weitz and Nguyen, 2008).
5) Window of autonomy. In the immediate aftermath of the crisis, street level bureaucrats
have the most autonomy. In recounting the events, they seem to cherish these moments.
Further investigations is needed into how long this autonomy lasts, and how it sets the
stage for the amount and kinds of assistance afterwards.
Conclusion
New Jersey like most states relies on municipal employees and first responders for on the
ground immediate response to disasters. With more than 50 years' worth of actuarial data,
state and local government can predict fairly well what natural disasters will occur within their
jurisdictions each year. After all, it is state and local governments that continue to let people
build houses near forests, in flood plains, or on beaches (Mayer, Weitz and Nguyen, 2008). The
way communities use this information varies; some build redundancy and collaborative
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networks; others make minimal plans. As a result, depending on the type of disaster, towns use
different kinds of assistance.
The findings will provide the basis for a gap analysis to help planners identify where more
assistance was needed during Superstorm Sandy, and where surge capacity was effective. Of
course no local municipality can bear the expense of having the necessary assets in reserve for
a large-scale disaster that might never occur or to create a disaster proof infrastructure (Howitt
and Leonard, 2006). For example, the NJ Department of Community Affairs estimates that the
cost to create a more resilient utility infrastructure in the wake of Superstorm Sandy would be
$21.1 billion. With tight budgets and finite resources, good governance demands targeting
resources, including surge capacity, where they are most needed.
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