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Superstorm Sandy

Although New Jersey has dealt with bad weather events 

in the past, the damages caused by Superstorm Sandy 

were unprecedented.

� Due to a very strong storm surge, coastal flooding 

occurred for many communities. 

� Coastlines as well as lower areas of rivers and bays 

were affected.

� Due to fallen trees, telephone poles and other types of 

wind damage, many communities experienced power 

outages for days and even weeks in some cases.

Effects of Superstorm Sandy Devastation of Superstorm Sandy

� Many sewage treatment plants in New Jersey are 

located in low-lying coastal areas due to effluent 

outfalls at rivers, bays or oceans.

� Low elevations are prone to flooding that can interfere 

with plant operations.

� Fortunately, combined sewer overflow (CSO) is not a 

big concern in New Jersey.

Flooding Factors What Apparatus does a Sewage Treatment System 

Operate for the Purposes of Power Outages?



5/14/2013

2

� Emergency generators need to operate when power is 

lost to keep wastewater treatment plants running.

� There are two types of facilities affiliated with 

sewerage authorities where emergency generators are 

located:

1. Main plant for wastewater treatment operations

2.  Pump stations

Emergency Generators

� The most common fuel types for emergency 

generators are diesel and natural gas.

� Other types of fuels that burn for emergency 

generators include gasoline, kerosene propane and 

biogas generated on-site. 

Common Fuels  for Emergency Generators

� This type is considered the “cleaner burning fuel.”

� Natural gas fuel lowered particulate emissions.

� Natural gas is dependent on gas lines from utility 
companies.

� While natural gas leaks can cause fires, off-site, natural gas 
cannot reach the facility. If there are no alternate fuel 
sources, the plant and/or pump stations may be forced to 
shut down.

� Although gas lines are located underground, damage can 
still occur due to exposed piping.  Gas can leak and can 
cause…

Natural Gas Fuel

� Diesel fuel can be stored on-site, allowing emergency 

generators to run independent of outside sources.

� This type of fuel is considered safer, but has a limited 

amount of fuel.

- For example, a 1250 kilowatt emergency generator 

operates at 89 gallons per hour and has a 1,000 gallon 

sub base tank.* How long can the generator run?

Answer: 11 hours!

* Source: Caterpillar 3512 C Diesel Engine. 

Diesel Fuel

� Although diesel fuel may be suitable for a power outage 
lasting a few hours, filling tanks twice a day becomes a 
challenge for outages lasting days or even weeks.

� Fuel delivery trucks don’t always show up at a facility’s 
beck and call, especially when other facilities need diesel 
fuel as well.

� The high demand and lack of availability of fuels combined 
with the extended period of power outages causes 
facilities operating on diesel fuel to run out without being 
replenished. As a result, facilities have to cease operations.

� And then this can happen…

Diesel Fuel Issues
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� Engines cannot operate when they are covered with 

water and can be destroyed as a result. 

� Pump stations cannot operate and may cause a 

backup of sanitary sewer systems.

� The largest and most publicized flooding occurred at 

the Passaic Valley Sewerage Commission’s (PVSC) plant 

in Newark, NJ. This plant serves 27 municipalities, 

including the Cities of Newark and Paterson, which are 

both very populated areas.

Flooding

PSVC Wastewater Treatment Plant

� The plant processes an average of 330 million gallons of 

wastewater per day with a maximum wet weather design flow of 

400 million gallons per day.

� With the plant flooded, the wastewater treatment processes 

cannot operate causing raw sewage to bypass to Newark Bay. 

� The PVSC accepts sludge, including treated sludge, from other 

facilities and treats the sludge through a wet air oxidation process 

(Zimpro). With this process shut down, the PVSC was not able to 

accept sludge from other facilities. This caused plants to hold onto 

their sludge and accumulate it for longer periods. As a result, this 

forced them to send the sludge to other facilities for treatment.

PVSC Wastewater Treatment Plant

� Since sludge-holding tanks have limited capacities, 

facilities have to stage other sludge-holding areas, if 

feasible.

� Sludge accumulation for a long period of time causes 

sludge-holding tanks to become “anaerobic digesters” 

that generate combustible methane gas. Unfortunately, 

there are no flares for most of these tanks.

� The PVSC noticed the urgency and worked effortlessly to 

get their facility operations running once again. They 

were able to accept sludge and wastewater by January 8, 

2013.

Sludge Accumulation Issues

� Originally, emergency generators were allowed to 

operate at a maximum of 500 hours per year 

regardless of the type of operation. This translates to 

a maximum of 21 days of continuous operation per 

year.  

� In 2005, another major natural disaster event 

occurred and changed the way emergency generators 

operated. 

Existing Air Regulations for Emergency Generators 
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Hurricane Katrina

� Hurricane Katrina caused massive power outages for 
weeks in Southern Louisiana and Mississippi, which made 
emergency generators run more than the 500 hours 
permitted.

� Even though these generators were granted exemptions, 
USEPA had to re-evaluate emergency generator rules. Air 
rules were modified nationally to allow emergency 
generators to run in emergency modes for an unlimited 
amount of hours. States, including New Jersey, quickly 
promulgated new regulations to allow emergency 
generators to run for an unlimited amount of hours for 
emergency purposes (power outages) only.

Hurricane Katrina

In accordance with N.J.A.C. 7:27-19.11, emergency
generators can operate under the following three modes:

1. Normal Testing and Maintenance – This is based on 
permitted hours. There is a maximum of 100 annual 
permitted hours. 

2. PJM Voltage Reduction – During electrical high-use days,
PJM can issue a voltage reduction alert for generators to
operate. Documentation is needed for operation.

3. Emergency Operations (Power Outages) – This includes 
operations in which generators can operate during the 
duration of the power outage.

Emergency Generator Operations

� Recordkeeping of emergency generator operations is 

required. This includes hours of operation and specific 

modes to be recorded. 

� Records must be kept for five years.

� Inspections need to be conducted by the NJDEP.

� On October 28, 2012 (before the storm hit New Jersey), 

Governor Chris Christie declared New Jersey to be under a 

state of emergency. This allowed emergency provisions and 

temporary exemptions of certain air regulations.

How Superstorm Sandy Affected Air Compliance for 

Wastewater Treatment Plants in New Jersey

� On October 31, 2012, the NJDEP issued an enforcement 
alert allowing home heating oil (No. 2 fuel oil) to be burned 
in emergency generators until November 13, 2012. This is 
for facilities that need to operate for the public interest, 
including sewage treatment plants.

� With flooded pump stations and sewage treatment plants, 
sewerage authorities had to rent package boilers and 
portable emergency generators off-site to operate their 
facilities. If the equipment has a heat capacity of greater 
than 1 million BTU per hour, then air permits are required. 
This necessitated the NJDEP to issue an enforcement alert 
exempting portable equipment from requiring air permits.

How Superstorm Sandy Affected Air Compliance for 

Wastewater Treatment Plants in New Jersey

� According to the enforcement alert issued on November 

9, 2012, a facility must contact the NJDEP Bureau Office 

within 72 hours prior to the arrival of the equipment and 

indicate the type of equipment and fuel being burned.

� A written letter, indicating the make, model, serial 

number, capacity (BTU per hour or kilowatt), firing rate 

and arrival date, must also be sent to the NJDEP.

� The facility must submit to the NJDEP another letter 

within 72 hours of departure of that same equipment 

once the facility can operate on its own.

How Superstorm Sandy Affected Air Compliance for 

Wastewater Treatment Plants in New Jersey
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Waiver & Exceptions

� A fuel waiver was issued for all motor vehicles burning 

diesel. It is required only ultra low sulfur (ULS) diesel      

(15 parts per million sulfur content) can be burned in all 

diesel-powered equipment with the exception of 

emergency generators.

� Due to the lack of availability of ULS diesel because of 

Superstorm Sandy, diesel-powered equipment and motor 

vehicles can burn diesel with a higher sulfur content. This 

waiver was only for a certain time period and expired on 

December 7, 2012.

Sludge Facilities

� The NJDEP provided alternate facilities to accept raw and 

treated sludge (residuals) within and outside New Jersey. A 

list of sludge hauler facilities with their names and 

telephone numbers was provided by the NJDEP. 

� Overall, the NJDEP provided a plethora of information for 

assistance to keep sewerage authorities running properly 

for the well-being of the public.

Black Start Process

� A process of restoring power at a facility without the aid of external 
sources (i.e., natural gas or electricity).

� For a sewage treatment plant, emergency generators can provide 
only a partial restoration of electricity and no heat if boilers are run 
by natural gas. However, a combined heat and power (CHP) co-
generation facility can be ideal for a black start process, especially if 
it utilizes biogas.

� Facilities with a CHP capacity and additional emergency generators 
can provide services during major storms causing power outages.

� With the emergency generators burning, on-site fuel can start 
operating the CHP unit burning biogas to get the sewage treatment 
plant running. It is beneficial to prevent disposal of raw sewage due 
to bypassing of the system. In some cases, it may even generate 
additional electricity in some immediate areas.

Federal Emergency Management Agency (FEMA)

� FEMA issued new flood elevations affecting shore 

lines, backwater bays and lower ends of rivers close 

to the ocean in New Jersey. 

� The new flood elevation levels require buildings to be 

raised up to 10 feet or more to avoid being flooded. 

This can effect sewer treatment facilities and pump 

stations, which may cost millions of dollars.

� Sewerage authorities can also install diversion walls 

surrounding the facilities to prevent flooding.

Federal Emergency Management Agency (FEMA)

� There is a website for Superstorm Sandy advisory base 

flood elevations for Region II located at 

https://sites.google.com/site/region2coastal/sandy/abfe 

� On May 2, 2013, FEMA issued $227 million in financial 

assistance for damaged water and sewer plants.

Lessons Learned from Superstorm Sandy

� Emergency generator regulations benefited facilities 

during the power outages for the most part.

� Black Start Programs will need to be addressed 

more closely due to extended power outages.

� Sewerage authorities need to address issues to 

prevent plant shutdowns in case another natural 

disaster, such as Superstorm Sandy, occurs. 
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Thank You!

Richard M. Cestone, PE, CHMM

Senior Project Engineer

Remington & Vernick Engineers

232 King’s Highway East

Haddonfield, NJ 08033

Tel No. 856-795-9595 x1903

Fax No. 856-429-5904

Richard.Cestone@rve.com 


