
of the United States, heavy rainfalls have 
become heavier and more frequent. Since 
1991, the amount of rain falling in very 
heavy precipitation events—that is, the 
heaviest 1 percent of all daily events—has 
been above the 1901-1960 average in every 
region of the country except Hawaii, with 
the greatest increases in the Northeast, 
Midwest, and Great Plains. Between 1958 
and 2011, the amount of precipitation in 
very heavy events increased across the nation 
and particularly in the Northeast, where the 
increase was a stunning 74 percent. And like 
the NYS 2100 report, the draft National 
Climate Assessment sees things getting 
worse. It projects a continuing increase in 
the frequency and strength of episodes of 
intense precipitation.

It’s a new reality that demands smart thinking, 
now rather than later. And there are a lot of things 
to think about: emergency preparedness, climate 
change, restoring natural storm buffers such as 
wetlands, proactive versus reactive approaches, to 
name just a few. Thankfully, we’re seeing a lot of 
smart thinking in the region, and at NEIWPCC, 
we’re playing our part with work that supports and 
augments state efforts. Some of the work we and the 
states are doing has been going on for years, but the 
recent string of intense weather events has added a 
sense of urgency. Rightfully so. Experience teaches, 
and what we’ve been going through has been teach-
ing us, a lot. For many, it’s been a brutal, even har-
rowing experience, but a learning experience all the 
same.
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Forces of Nature
Coping With the Extreme Weather of the Present, Planning for the Future

By Stephen hochBrunn, neIWpcc

We like to tame things. Hair, tempers, 
teenagers—you name it, people try 
to tame it. When it comes to weath-

er, good luck. Figure out how to tame tsunamis 
and hurricanes and killer tornadoes and you’ll 
be forever exalted. For Earth is a planet of wild, 
periodically catastrophic weather. And in our 
corner of the world, it’s been plenty wild lately.

From Tropical Storm Lee to Hurricane 
Sandy to the blizzard that buried New England 
in February, the onslaughts have left states and 
cities and towns reeling as they struggle with 
damage wrought by the storms. It’s a weather 
pattern nobody enjoys—save perhaps school 
kids who score a day off or surfers who get an 
unusually vigorous Northeast ride. For those 
whose job it is to contain the damage and recover 
from the storms’ effects, the impact has been virtu-
ally overwhelming.

“We thought Hurricane Irene was as bad as it 
could get,” said Chris Laudando of New York City’s 
Department of Environmental Protection. “But it 
was nothing compared to what we witnessed and 
experienced with Sandy.” As superintendent of 
Collection Facilities South for NYCDEP’s Bureau 
of Wastewater Treatment, Laudando oversees an 
elaborate web of sewer pipes, pump stations, and 

Snow engulfs Peter Trombetti, an operator at the Fields 
Point Wastewater Treatment Facility in Providence, 
Rhode Island, as he works to maintain operations 
during the February blizzard that pounded New 
England. The Fields Point plant fared well, but a 
problem at an associated pump station required a 
dramatic repair mission.

other equipment that transports sewage to treatment 
plants. His territory includes Brooklyn, southern 
Queens, a sliver of Manhattan, and Staten Island—all 
areas hit hard by Sandy.

“We’ve been working, in some way, shape, or 
form, 24/7 since Sandy struck,” said Laudando, in 
an interview during a two-day IWR trip to the New 
York City area a month after Sandy surged ashore. “I 
have crews working around the clock.”

Still?
“Still. I have 12 pump stations that are a total loss.”
Severe weather, wild and untamed, shows no 

mercy. It never has. But in the past, at least we could 
hope for a decent break in the action. That may 
not be the case anymore. “Extreme weather events, 
ranging from heat waves to extreme precipitation 
events, are forecast to increase in both frequency 
and intensity,” was how they put it in the much-
anticipated January 2013 report from the NYS 2100 
Commission, an assemblage of brainpower and elites 
put together by New York Governor Andrew Cuomo 
after Sandy to look into improving infrastructure 
strength and resilience. (Resilience, in this context, 
has a specific meaning: the ability of a system to 
withstand shocks and stresses and still perform its 
essential functions.)

Data show that in many respects the boom in 
bad weather is already well underway. In January, 
a federal advisory panel released a new draft of the 
National Climate Assessment, which by law must 
be updated and sent to the president and Congress 
every four years. The draft states that across most 

continued on page 3

Inside

N
ar

ra
ga

ns
et

t B
ay

 C
om

m
is

si
on

Ron Poltak on Our Surging Seas  . . . . . . . . . .2

Reef Work: Building Hope for  
Restoring Oysters to NY-NJ Waters . . . . .17

Finding Common Ground on  
Turf Fertilizer  . . . . . . . . . . . . . . . . . . . . . .19

Book Review: My Green Manifesto  . . . . . . .20

Meet NEIWPCC’s Erin Jacobs . . . . . . . . . . .21

When We Were Young:  
NEIWPCC in 1962 . . . . . . . . . . . . . . . . . .22

Ro
ck

aw
ay

 W
as

te
w

at
er

 T
re

at
m

en
t P

la
nt

 (N
YC

D
EP

)

A cell phone photo taken by an operator at New York City’s Rockaway 
Wastewater Treatment Plant on the night of October 29 captures 
Sandy’s surge as it storms into the plant’s parking lot. The waters 
flooded the facility, resulting in a long and arduous recovery effort.
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From the Executive Director

Much of this issue of Interstate 
Water Report is devoted 
to our special report on 

the water-related impacts of extreme 
weather and the work being done in 
response in NEIWPCC’s member 
states. Long as it is, the article is not 
comprehensive; it would take a hefty 
book to cover this subject in full. But 
the article provides a good feel for 
what’s going on—and that’s important. 
Throughout our region, environmental 
leaders at the municipal, state, interstate, and federal 
level have made building resiliency to extreme 
weather a top priority. It’s no surprise why.

The scientific community tells us that climate 
change increases the frequency and magnitude of 
damaging storms and their associated threats, such as 
devastating storm surges along our heavily developed 
coastlines. And regardless of the projected increase 
in storm frequency and magnitude, climate change-
induced sea level rise will increase storm surge threats 
by making even smaller storms more damaging.

A recent study published in the Proceedings of the 
National Academy of Sciences estimates that for every 
1.8°F increase in global average earth surface temper-
atures, there’s a twofold to sevenfold increase in the 
risk of hurricane-magnitude surge events on the scale 

Dealing With a 
Growing Threat

of Katrina. The new study also shows 
that extreme storm surges become more 
frequent in a warmer climate and that 
the stronger the hurricane, the greater 
the sensitivity to temperature increases. 

Storm surges, which occur due to 
a severe storm’s strong winds and low 
central air pressure, are these events’ 
greatest killer. This point was driven 
home last year, when Hurricane Sandy 
and its associated surge led to at least 72 
deaths, mainly along the coasts of New 

Jersey and New York.
While we in the environmental community strive 

to learn how to best cope and respond to these types 
of storm events, scientists are also improving their 
climate projections. Their message is clear: There are 
growing risks for damage from storms. If we are to 
protect people and places along our vulnerable coast-
lines, there is no time to waste. Greater resilience is 
needed, and it’s needed now.

Sincerely,

Ronald Poltak
NEIWPCC Executive Director

By Stephen hochBrunn, 
neIWpcc

If you have even a passing 
interest in the history of 
environmental protection 

in the United States, we suggest 
that when you have a chance, 
stop by www.neiwpcc.org/
annualreport.asp. We recently 
overhauled the page to provide 
access to every annual report 
NEIWPCC has published since 
our inception in 1947. While 
the reports obviously highlight 
NEIWPCC activities, they also 
provide a unique and compel-
ling chronicle of the incredible 
progress made in water pollution 
control over the years.

The reports from the 1950s, for example, 
extensively cover the Commission’s important 
research on industrial waste pollution as well as our 
leadership in the high-profile effort to classify the 
region’s water bodies and segments (see related story 
on page 22). Each of our reports through the 1970s 
include separate sections on the year’s state and 
federal legislation related to water pollution control, 
providing a revealing glimpse into the evolution of 
legislation leading up to the landmark Clean Water 

History Lessons
Act. You’ll find fascinating facts, 
such as the addition in 1958 
of a standard for radioactivity 
to NEIWPCC’s standards of 
quality for interstate waters, 
and the finding of our survey 
in 1968 that at least a third 
of wastewater operators in 
the region had no formal 
training in the field. (The 
finding added extra incentive 
to NEIWPCC’s efforts at the 
time to develop wastewater 
training courses; in 1969, we 
launched a training institute 
in Maine, the forerunner of 
the extensive regional training 
program NEIWPCC conducts 
today.) And, of course, there are 

the many photographs, which serve as superb visual 
documentation of just how much has changed over 
the years and how far we have come.

The annual reports make it clear that NEIWPCC 
has been a vital player in the environmental arena 
for well over six decades. We’re proud of our 
history and glad to share it. But rest assured: At 
NEIWPCC, our focus now is firmly on the water 
problems of the present. We look forward to 
building on our legacy of achievement for many, 
many more years to come.

mailto:shochbrunn%40neiwpcc.org?subject=
mailto:mail%40neiwpcc.org?subject=
www.neiwpcc.org 
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of 600,000 gallons of raw sewage. 
Power issues with other systems led 
to several other lesser sanitary sewer 
overflows. But for drama, nothing 
compared to a situation in Provi-
dence.

In the middle of the night on 
February 8, the Narragansett 
Bay Commission dispatched 
three mechanics to find out why 
a backup generator had failed at 
the Commission’s Ernest Street 
Pump Station, which pumps to 
Field’s Point, the largest wastewater 
facility in Rhode Island. Working 
by flashlight in a pitch-black, 
smoke-filled room, the mechanics 
determined the problem’s cause—a 
broken oil connection. With snow 
lashing and winds howling, the 
mechanics drove to Field’s Point 
to get a portable generator so they 
could run lights and see enough to 
make the repair. Finally, with the 
help of a trio of operators—and 
after yet another trip to the plant for parts—the 
fix was done. To add oil back into the generator, 
the six mechanics and operators formed a brigade 
like firefighters of old, passing 5-gallon buckets of 
oil between themselves and then into the motor 
until it reached its fill. Less than two hours after the 
mechanics arrived on the scene, the generator was 
back in service. No raw sewage was released.

The story points to an axiom of emergency pre-
paredness: expect the unexpected. The high state 
of readiness revealed in RIDEM’s pre-storm calls 
didn’t mean there weren’t going to be problems; it 
just meant everyone was as ready as they could be. 
Another axiom: Be ready to do whatever it takes. 
Reflecting on the February blizzard and the response 
he witnessed, Patenaude praised the state’s wastewa-
ter operators.

“They were incredible, all gung ho,” Patenaude 
said. “They drove on blizzard-covered roads as they 
did their pump station rounds. In one case, they 

Forces of Nature
continued from page 1

A s weather forecasts during the first week of 
February began to show little doubt that a 
major blizzard was on the way, Bill Paten-

aude and his team at the Rhode Island Department 
of Environmental Management’s Office of Water 
Resources reached for the phones. “It’s standard 
protocol now as soon as we know a storm is going 
to be impacting us,” said Patenaude, who oversees 
RIDEM’s wastewater operation and maintenance 
inspection program and its operator certification pro-
gram and is also a member of NEIWPCC’s Climate 
Change Workgroup. “We call all the [wastewater 
treatment] plants to see if there are any issues and 
confirm that they have all the fuels and chemicals 
they need. But everybody knows what to do now. 
They know the drill. The plants are usually just 
confirming what we already know, which is they’re 
ready.”

Patenaude kept a summary of comments heard 
during the February pre-blizzard calls. The list 
practically shouts readiness. “15 days of chemical 
reserve. Fuel topped off. Tested generator,” reported 
one plant. Another: “Facility is prepared for storm 
(chemical and fuel levels OK).” At only one facil-
ity was there even a hint of trouble. Mechanics at 
the treatment plant in Newport were working on a 
portable generator that was having minor problems. 
Otherwise, all was in order. Then, on Friday, Febru-
ary 8, the snow began to fall.

The blizzard, bizarrely dubbed “Nemo” by the 
Weather Channel, raged through Friday night into 
Saturday morning, dumping devastating amounts 
of snow including a record 31.9 inches in Portland, 
Maine. With power outages crippling many parts of 
New England and New York State, emergency gen-
erators kicked on at homes and businesses across the 
region. They kicked on and ran smoothly at Rhode 
Island’s wastewater treatment plants and pump 
stations too—in most cases. In East Providence, a 
generator failure at the treatment plant meant no 
aeration of wastewater for seven hours and a prob-
lem with a pump station generator led to a discharge 

went from pump station to pump station with their 
standby power generator to power a station up, 
pump it down, then go to the next station, power 
it up, pump it down. And they’re doing this at the 
height of the storm. God bless them.”

Patenaude and RIDEM deserve praise too as 
they’ve continued to hone their process for help-
ing treatment plants in bad weather. During the 
blizzard, they contacted Verizon about a telecom 
problem at a facility, and the matter was quickly 
solved. “We didn’t fix the problem, but we helped,” 
Patenaude said. “We were part of the process. I think 
it’s important for state regulators to be part of that 
process and not just sit back and watch.” Verizon has 
now been added to the mix of parties RIDEM keeps 
informed during a storm, a mix that already included 
the electric utility National Grid. “They’re delighted 
when we send them information about a power out-
age,” Patenaude said. “They don’t know where the 
infrastructure is, we do. It’s a partnership.”

For facilities in the region that escaped the bliz-
zard without a substantial problem like power loss, 
there was one unavoidable issue—all that snow. The 
coastal city of Milford, Connecticut, received an as-
tonishing 38 inches, making travel all but impossible. 
Milford has two wastewater treatment plants. For a 
time, nobody could get near them.

“On Saturday morning, we couldn’t get people 
into the plants, couldn’t get people to pump stations, 
couldn’t get people anywhere,” said Jim Cooper, 
superintendent of Milford’s wastewater division. 
While Cooper was able to monitor operations 
remotely through a computer-controlled SCADA 
(supervisory control and data acquisition) system, he 
still felt hamstrung. “You can’t rely on the computer 
100 percent,” he said. “You have to look at things to 
make sure they’re working. We couldn’t add oil to 
our sludge pumps. We couldn’t access our digester to 
check supernatant [the liquid remaining above sludge 
after it settles]. We couldn’t do those things.”

Plant staff began digging out, and by Tuesday, 
with help from the National Guard, full access was 
restored. Cooper said the main plant’s effluent 
quality never wavered and that overall Milford’s 
wastewater facilities held up well—a nice thing to be 
able to say after a snowfall of more than three feet. 
He couldn’t speak quite so positively about how 
his facilities fared in the aftermath of another recent 

After the February blizzard, the main building at the wastewater treatment plant in Jamestown, Rhode Island, 
resembles a research station in the Arctic. At the height of the storm, the Jamestown plant and its pump stations lost 
grid power, but the switch to generators went smoothly. Grid power was restored two days later.

Dave Green, assistant superintendent of the Jamestown (Rhode Island) 
Wastewater Treatment Facility, conducts a post-blizzard check of a pump 
station generator.
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story,” Cooper said.

A h, Sandy. If you’re of a certain age, just 
hearing the name not long ago might have 
conjured up an image of the actress Sandy 

Duncan glowing as she strolled through a golden 
wheat field in the 1970s Wheat Thins commercial. 
The name evoked wholesomeness, an easy, friendly 
nature. Nothing about the storm fit that description.

Spawned in the western Caribbean Sea on Octo-
ber 22, Sandy intensified as it moved north, slam-
ming Jamaica and Cuba with crushing winds. As 
the hurricane continued on a track that showed it 
careening into the major metropolitan areas of the 
Northeast, the call went out to prepare for the worst. 
In Milford, Cooper did just that, but it still wasn’t 
enough. On Monday, October 29, Sandy bore down 
on U.S. shores, and by the next morning, Cooper 
had his hands full. Power had been lost at both of 
Milford’s treatment plants and 20 pump stations as 
well. Generators were keeping everything running, 
but Cooper had a serious problem near the water’s 
edge. Waves whipped up by Sandy had washed over 
a 30-foot seawall, on which sits the electrical control 
panel vault for a pump station. Flooded by the waves, 
the panel shorted out. When we spoke with Cooper 
after the February blizzard, he said the control panel 
damaged by Sandy was working but still not fully 
fixed.

“We’re waiting to get some money from FEMA 
or somebody,” Cooper said. “It’s about a $20,000 
repair.”

Not that Cooper was feeling sorry for himself. He 
knows Milford and the rest of New England felt only 
a part of Sandy’s fury, though that part still carried 
plenty of force. Fred McNeill, chief engineer at the 
City of Manchester (N.H.) Environmental Protec-
tion Division and a NEIWPCC Commissioner since 
2008, said that while Sandy caused no major damage 
to New Hampshire’s wastewater collection, convey-
ance, and treatment systems, the storm did result in 
the fourth largest power outage in the state’s history. 
But Sandy’s track did mean New England was spared 
the worst. Seventy miles south of Milford, they 
weren’t so lucky.

To appreciate the horrific intensity of the ex-
perience as seawater driven by Sandy surged 
into New York City, it’s best to read the 

words of those who were there: “By 9 p.m., the wa-
ters have risen 10 to 15 feet above sea level in some 
places, and 30-foot waves are said to be off the Rock-
aways. Boats are tossed inland and cars are yanked 
into the raging waters. Bridges are closed; tunnels 
flooded. The FDR Drive shuts down, as does West 
Street. Constant lightning flashes fill the sky—but it’s 
not lightning: It’s transformers exploding through-
out New York and New Jersey.” That’s the October 
29 entry in a journal published in WaterWire, the e-
newsletter of the Metropolitan Waterfront Alliance, a 
New York City-based nonprofit. The city had braced 
for a hard hit from Sandy, but nobody expected the 
extent of the impact or the damage left behind.

Visiting the New York area on November 28 and 
29 helped lay bare the experience. At sunset along 
Front Shore Parkway, the beachfront road on the 
thin strip of land in Queens known as the Rockaways, 
Sandy’s presence lingered everywhere. Lifeless stop-

lights swayed as a few police cars patrolled, listlessly. 
Crumpled buildings stood abandoned, but the area 
wasn’t deserted, not quite. As night fell, a man could 
be seen cleaning out his ground-floor apartment 
as his children played amid debris kicked up by the 
storm. Several stories up a dark, powerless high-rise, 
a balcony somehow glowing with Christmas lights 
added a jolt of color to the gray. In an apartment 
complex parking lot, members of a cleanup crew 
bantered as they loaded material into a truck embla-
zoned “Statewide Disaster Restoration.” Nobody 
could be heard shouting to God or FEMA about 
having been forsaken. But it wouldn’t have seemed 
out of place.

Some blocks in from the water, power had been 
restored to buildings, including Beach Channel High 
School, where Tim Demeo of New York State’s 
Department of Environmental Conservation had 
been spending an extraordinary amount of time. 
Demeo works on spill prevention and response, and 
since Sandy, he’d been using a room in the school as 
a command center for coordinating cleanups of what 
had become a major water pollution issue—home 
heating oil spills. Demeo agreed to talk about the 
work, after we took a little trip. “Come with me,” he 
said. “I have something to show you.”

Demeo led the way through the contorted bowels 
of the old building. “Take a look,” he said as he 
pushed open a heavy door. Moving onto a grated 
landing, we peered out over a darkened, cavernous 
space. Demeo explained that as waters from Sandy 
rushed in, the room’s three massive 15,000 gallon 
aboveground storage tanks floated up with the 
rising waters before finally tipping and spilling their 
contents. Some 28,000 gallons of heating oil was 
on the move, with some migrating through floor 
drains to a sinkhole formed outside. Crews rushed 
to contain and recover the oil, using a vacuum 
truck to suck in the oil and absorbent materials to 
sop it up. But oil recovery is a messy, dangerous 
business, and you don’t want students nearby. Beach 
Channel High School had been closed ever since the 
incident, allowing Demeo to take over a room for his 
operation.

Back at his makeshift command center, Demeo 
said he and his partner in the spill coordination 
effort, NYSDEC’s Hasan Ahmed, had passed a 
milestone that day; the crews they coordinated had 
officially pumped 1,000 spills since Sandy. They were 

A storage shed that washed off a barrier beach during Sandy floats in the waters of Winnapaug Pond in 
southwestern Rhode Island. In New England, Sandy caused plenty of trouble but nothing like what was  
experienced in New York and New Jersey.

A month after Sandy struck, a sense of desolation still hung over the southern shore of the Rockaways in Queens, 
New York. The signs of life that could be seen only underscored the extent of the punishment the storm inflicted on 
the area.
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mostly small spills from home tanks that floated, 
tipped, and emptied just like the big tanks at the 
school. Even small spills add up. Demeo said his op-
eration had already collected some 250,000 gallons 
of petroleum, a number that would climb higher. In 
a February email, Demeo put the final tally at about 
305,000 gallons from 1,075 sites. As for where those 
gallons ended up, recovery crews brought their quar-
ry to tanks at the school, where it was stored tempo-
rarily before being trucked to a barge in Manhattan. 
From there it was on to a Staten Island facility that 
processed and recycled the oil for industrial use.

That journey was one a lot of the escaped oil 
never made. While Demeo estimated he’d captured 
at least half the released oil, the rest dispersed into 
surrounding waters. In response to that environmen-
tal concern, Demeo pointed out that home heating 
oil is a light oil, that it does evaporate—and he’s 
right in the respect that it could have been worse. 
It could have been gasoline. In Sandy, damage to 

underground storage tanks (USTs) filled with gas was 
far less than typically seen in natural disasters, thanks 
in part to the storm’s impact being confined largely 
to areas right on the coastline, where USTs usually 
aren’t buried.

“Home heating oil does pose less of an environ-
mental risk than gasoline,” said Jaclyn Harrison, who 
coordinates NEIWPCC’s UST programs. “Gasoline 
contains more volatile organic compounds, which 
makes it more toxic. Those volatile compounds also 
cause gas to biodegrade very slowly, whereas home 
heating oil biodegrades at a somewhat reasonable 
rate.”     

While not the worst of pollutants, heating oil isn’t 
something you want in surface waters. That’s espe-
cially true when those waters have swept on shore, 
given heating oil’s capacity to contaminate soils as 
the waters recede. You must catch what you can, and 
Demeo’s crews weren’t alone in doing it. Further 
east on Long Island, in Nassau County, we caught 

up with Brian Donovan, who also works on spills for 
NYSDEC. As he directed a crew pulling boom from 
the site of a spill at a marina in the village of Bell-
more, an older couple approached. “The water was 
four feet high on the side of our house,” the man 
said. “We had to walk through a slick of oil.” Dono-
van listened patiently. He’d heard it all before. After 
Sandy, oil coated waters throughout Long Island’s 
southern shore.

“We’d lasso the floating tanks and drag them to 
docks,” Donovan said. “Every canal had a rainbow 
sheen. It was just a question of whether you could do 
anything about it.”

Donovan has been working in spill response for 12 
years. He knows the drill in a crisis. “You can’t get as 
many resources as you’d like, so you improvise,” he 
said. “It’s a scramble.” Looking down at the water 
at the marina, some of which still bore an oily sheen, 
Donovan said, “We could have used another section 
of hard boom here.”

That some resources will be lacking is inevitable 
when the crisis is of Sandy’s magnitude. The spill at 
the Bellmore marina was just one of more than 4,400 
spills in New York State associated with Sandy, and in 
most cases, home heating oil was the culprit. Over-
seeing the preparations and response to such situa-
tions is the job of NYSDEC’s Albany-based Emer-
gency Response Coordination Section, which days 
before Sandy mobilized staff from throughout the 
state and sent them to areas likely to be heavily hit by 
the storm. Plans were made, precautions taken. But 
while everyone knew from the experiences with Irene 
and Lee that home tanks were going to be an issue, 
little could be done to forestall the problem.

“[Home heating oil tanks] are completely unregu-
lated in New York, by [NYSDEC] at least, because 
they’re less than 1,100 gallons,” said Dennis Farrar, 
chief of the Emergency Response Coordination Sec-
tion. “And on Long Island, and the shore areas of 
Long Island especially, most houses don’t have base-
ments. Even when there is a basement, by fire code, 
the tanks may be required to be outside. That leaves 
them fully open to the surge.”

Home tanks can’t take all the blame for oil spilled 
due to Sandy. Major oil storage facilities on the 

Under the direction of a New York State DEC spill-response expert, a crew from Miller Environmental Group pulls 
boom from the site of an oil spill at a marina in Bellmore, a village in Long Island’s Nassau County. All states rely 
heavily on private contractors in an emergency response.

At a high school in the Rockaways, New York State 
DEC’s Tim Demeo (right) and Hasan Ahmed input 
updates on their crews’ progress in cleaning up more 
than a thousand small oil spills in the area. 

In a scene all too familiar across Long Island’s southern 
shore after Sandy, an uprooted home heating oil tank 
leans into a home in the Suffolk County village of 
Center Moriches. The tank, like thousands of others 
during the storm, rose with the floodwaters and spilled 
its contents.    
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shorelines around New York played their own dismal 
part. As Sandy approached, Farrar’s unit had reached 
out to the major facilities and got assurances they 
were fortifying their operations to withstand the 
expected onslaught—but in three places along the 
Arthur Kill strait between New Jersey and Staten 
Island, things went wrong. A tank ruptured at Shell 
Oil’s joint-venture Motiva terminal in Sewaren, New 
Jersey, spilling some 277,000 gallons of diesel fuel; 
containment structures at the terminal apprehended 
some of the oil but the rest snuck into surrounding 
waterways. In Linden, New Jersey, the breach of a 
tank at a Phillips 66 refinery led to a spill of about 
7,700 gallons of refined oil; thankfully, the heavy 
refined product was contained, but Sandy’s surge, 
which topped 16-foot high berms at the refinery, car-
ried about 8,000 gallons of waste oil from a holding 
basin into an on-site freshwater lagoon, a cemetery, 
and even the basements of some Linden homes. And 
at a facility in Carteret, New Jersey, owned by the 
energy giant Kinder Morgan, floodwaters incited two 
tanks to collide, resulting in Rum Creek, an Arthur 
Kill tributary, getting an infusion of nearly 10,000 
gallons of biodiesel, a far less toxic compound than 
petroleum diesel.

The spills prompted a major interagency response 
overseen by the U.S. Coast Guard. One-hundred 
fifty responders descended upon the Motiva spill 
alone, using vacuum trucks and skimmers to capture 
oil in boom-contained areas. The flood of atten-
tion got results. Roughly a week after the storm, 
the Coast Guard reported the collection of 273,462 
gallons of an oily water mixture at the Motiva spill, 
3,696 gallons of oil at the Phillips 66 Linden site, 
and 1,279,992 gallons of a product/water mix at 
Carteret. Impressive totals, but no oil recovery mis-
sion gets everything. The tide, boosted by strong 
winds, carried some of the oil high enough to bring 
it into fragile marshes and other environmentally 
sensitive areas. It’s the job of the National Oceanic 
and Atmospheric Administration (NOAA) and the 
U.S. Fish and Wildlife Service (USFWS) to assess the 
damage to natural resources in an oil spill, and they 
immediately went to work after Sandy, conducting 
flyovers and ground observations to determine the 
extent of the impact. With the high liability stakes 
involved, it’s an understandably confidential process, 
and as IWR went to press, no official documents had 
been released. But Carl Alderson, a NOAA marine 
resource specialist and a veteran of such assessments, 
shared what he could.

“I will tell you that [NOAA and USFWS] are 
working with New Jersey and Motiva to hammer out 
and negotiate a deal for compensation for injuries,” 

Alderson said in February. He said the assessment in 
the Motiva case had determined a full range of oil 
impacts on the shoreline, from none at all to heavy. 
The timing of the spill, however, somewhat hindered 
the investigation. In summer, when vegetation is 
thriving, dying marsh grasses are a dead giveaway of 
injury. Sandy’s October arrival meant natural dieback 
was already underway, making it hard to distinguish 
natural loss from that caused by oil. In May, when 
vegetation springs back, Alderson and his colleagues 
will get a better look, but he said he expects a settle-
ment with Motiva, based on existing evidence, before 
then. Such a settlement would likely involve Motiva 
agreeing to provide a marsh restoration or to fund 
such an effort.

Alderson said neither NOAA nor USFWS were 
pursuing settlements related to the Kinder Morgan 
biodiesel spill. “It was basically refined soy oil,” he 
said. “The evidence it did any harm is not readily 
apparent.” The federal agencies also chose to leave 
the Phillips 66 case alone. Alderson said NOAA had 
no choice because the oil hit a freshwater impound-
ment beyond a dam, meaning no injury to any of the 
anadromous migratory fish—striped bass, for exam-
ple—that NOAA protects and restores in its capacity 
as a federal trustee for coastal natural resources. That 
means any action is up to New Jersey. Responding to 
an IWR inquiry in February, Lawrence Hajna, press 
officer for New Jersey’s Department of Environ-
mental Protection, emailed, “The Office of Natural 
Resource Restoration is reviewing those incidents but 
nothing has been finalized at this time.”

The home heating oil spills haven’t inspired high-
level settlement pursuits. With no big companies 
involved and each individual spill minute in compari-
son to what happened along the Arthur Kill, what 
would be the point? But the thousands of small spills 

spurred by Sandy have prompted plenty of talk about 
how to prevent future widespread releases. Speak-
ing in December, Farrar said the state was consider-
ing its options for home tanks. “People don’t like 
regulation obviously,” he said, “but when you see a 
problem like this in an area this large, you have to 
look at some of the ideas that work. Maybe we need 
to work more with the utilities, to extend natural 
gas into these areas. Maybe we need to find alterna-
tive sources of heat other than petroleum in exposed 
areas. Those are all things that are on the table.”

Tim Demeo, for one, would be glad if something 
was done to keep heating oil in tanks and out of 
the water. Demeo is 44, with a wife and three kids, 
and the interminable days at Beach Channel High 
School—and more than a few nights sleeping there—
took a toll. Demeo said he learned a lot, especially 
about how to manage a constantly growing work-
force. But he said he hoped to never live through 
something like Sandy again. On that point, he’d get 
agreement from a whole lot of people, including the 
men at a facility just a half mile away.

W ith a capacity of 45 million gallons a day 
(MGD), Rockaway Wastewater Treat-
ment Plant is one of the smallest of 

New York City’s 14 wastewater facilities—Newtown 
Creek, at 310 MGD, is the largest—but it has a big 
job: The plant serves the densely packed communi-
ties on the Rockaway peninsula, and it’s been doing 
so for a long time. The Rockaway plant came online 
in 1952, and while there have been upgrades since 

Extensive efforts to contain diesel fuel spilled from a 
tank at the Motiva terminal in Sewaren, New Jersey, 
mitigated the damage to natural resources, but oil still 
hit the shoreline. An investigation of the impact led to 
settlement talks on restoring injured marsh habitat.

Top: The water that flooded the Rockaway plant’s 
lower galleries reached roughly as high as the point 
on the staircase where this photo was taken. Being 
submersible, the main sewage pumps, seen to the left 
of the ladder, weren’t affected, but water damaged 
the pumps’ electronic controls. Bottom: Three days 
after Sandy struck, the Rockaway plant obtained two 
powerful Godwin pumps to get wastewater moving 
again into the facility, allowing all flow to receive 
primary treatment.

Hazardous waste spills were also a concern after Sandy. 
Here, a crew works with drums of unknown liquids 
at a Staten Island collection area. EPA and other 
government agencies coordinated to remove orphaned 
drums, tanks, and containers in New York and New 
Jersey. At the request of New York State, EPA also helped 
collect household hazardous waste in New York City and 
on Long Island. The efforts in New York netted more 
than 125,000 items including propane tanks, mercury-
containing devices, and industrial chemicals.
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then, the facility is a classic example of aging infra-
structure. It works fine most of the time. But when 
Sandy’s waters rolled over the edges of the Rockaway 
peninsula, the treatment plant didn’t have a chance.

Seated at a table in the plant’s small, well-used 
employees’ kitchen, Ravi Basant, who manages both 
the Rockaway facility and Brooklyn’s 26th Ward 
Wastewater Treatment Plant, described the inunda-
tion. “We sandbagged, did everything we could,” Ba-
sant said, “but when the surge came, we were literally 
flooded to the brim. Our tunnels, galleries, all our 
process equipment—our motors, pumps—everything 
was underwater.” At 8:30 p.m. on October 29, with 
utility power long gone and the pump and blower 
building running on generators, Basant shut down 
the plant, closing it down to influent from the sewer 
system. “There was nothing else we could do,” he 
said, “except to hope the water didn’t rise higher to 
threaten human life.” At the time, Basant had eight 
men at the plant, and their safety was paramount. 
In the end, Basant didn’t have to worry—about his 
men’s safety, that is. The plant was another matter.

As the sun rose on Tuesday, October 30, the full 
gravity of the situation was revealed. With water 
everywhere, the staff could only access portions of 
the plant. But they had been able to muster up some 
pumping equipment. “We started to pump as fast as 
we could,” Basant said. “But that in itself was a chal-

lenge because of the volume.” With controls for the 
main sewage pumps knocked out by seawater dam-
age, the facility remained offline until Thursday when 
submersible pumps were installed in influent channels 
to begin pushing wastewater into the plant. By the 
next day, with the installation of two 10 MGD indus-
trial Godwin pumps to power the influent through 
screens that remove large debris, all flow to the plant 
was being directed to the tanks known as clarifiers, 
where solids settle to the bottom and are removed in 
the process known as primary treatment. (Disinfec-
tion—achieved by various means at WWTPs, but at 
Rockaway, through the drip of sodium hypochlorite 
into the effluent—had been maintained throughout 
the crisis.) A nor’easter’s cruel follow-up blow on 
November 8 and 9 slowed progress on the plant’s 
recovery, but on November 11, a major milestone: 
The Long Island Power Authority, which services 
the Rockaways, completed power connections that 
allowed secondary treatment, where bacteria feast on 
the organic matter that didn’t settle as solids in the 
first stage, to begin. “That was our goal all along,” 
Basant said.

During a tour of the plant, Basant and Sal Scap-
elito, a process engineer, led the way through tunnels 
and below-grade rooms that only a month before 
had been filled with water. They pointed out as-
yet unerased evidence of Sandy’s power, including 

a violent buckling of the concrete over the plant’s 
regulator, through which untreated wastewater 
is discharged to Jamaica Bay when the Rockaway 
WWTP has more than it can handle. Despite the 
damage, the regulator still worked—a good thing 
after Sandy because it was busy. The troubles at the 
plant meant a bypass of all treatment for 36 million 
gallons of sewage—a mix of wastewater from house-
holds and businesses (known as sanitary sewage) and 
stormwater since both are carried by the Rockaways’ 
combined sewer system. While that’s a worrisome 
bypass, sampling by the New York City Department 
of Environmental Protection of waters near the 
discharge point showed nothing out of the ordinary 
in the days after the storm. One likely explanation is 
the sanitary portion of the blend was minimized due 
to so many Rockaways residents having fled to safer 
ground, leaving toilets unused and unflushed.

A month after Sandy, it was clear the Rockaway 
plant was still getting fully back on its feet. Perse-
verance was required—and patience. In a February 
email, Scapelito said Internet service to the plant 
wasn’t restored until mid-January and that the 
phones had only just begun working. Still, on that 
November day, Scapelito marveled at how far they’d 
come. “There’s that moment in your head when you 
think, ‘How is it ever going to get back to what it 
once was?’” he said. “And now, we’re almost there. 
It’s amazing to me.”

Sandy left every wastewater plant in its path with 
a story to tell, and we can’t tell them all here. 
But permit one more, for it illustrates an aspect 

of emergency response you won’t find in any official 
guidance: It doesn’t hurt to hope for a little luck. 
On October 29, Ojpal Auluck, superintendent of 
New York City’s Coney Island Wastewater Treatment 
Plant, was satisfied he’d done all he could to prepare 
for the storm. Then he watched as Shell Bank Creek, 
the waterway across the street from the plant, rose 
with the tide and Sandy’s force. At 6 p.m., the creek 
breached the plant’s bulkhead—a seawall designed 
to keep floodwaters at bay—and water rushed in like 
a river. “This water was so powerful,” Auluck said. 
“You couldn’t stop it.”

Water from the creek wasn’t the only problem. 
Sewage was also screaming into the plant from 
the two sewer systems it serves: Coney Island (a 
sanitary-only system) and Paerdegat, a combined 
system northeast of the plant. As operators raced to 
remove debris that was rapidly piling up at the plant’s 
screens, Auluck realized he had more inflow than he 
could handle. Earlier in the day, with Sandy’s force 
already being felt, he had partially closed the plant to 
influent from the Paerdegat system; a half-hour after 
the bulkhead breach, Auluck closed the Paerdegat 
gates completely. 

As water continued to rise around the plant, prob-
lems mounted. By 9 p.m., all utility power to the 
facility was lost, and water had begun moving into 
electrical substations as well as areas housing critical 
electrical equipment, including several motor control 
centers. Fearing electrical explosions that could en-
danger everyone at the plant, Auluck began shutting 
down substations, though he held off on substation 
#5, a critical player in the plant’s auxiliary power 
scheme. But the water kept coming. With the plant’s 
parking lot swamped by at least three feet of water 
and the level creeping up in substation #5, Auluck 
began shutting everything down, something he was 
loath to do. He closed the gates on inflow from Co-
ney Island since, despite his operators’ best efforts, 
the plant’s screens had become hopelessly clogged.

Top: Concrete above the Rockaway plant’s regulator caved under pressure from Sandy’s waters. But the regulator 
still performed, steering 36 million gallons of flow that couldn’t be treated during the plant’s troubles into the 
waters of Jamaica Bay. Bottom: New York City DEP’s Ravi Basant (left) and Sal Scapelito at the Rockaway 
plant. Note the apartment buildings in the background. In New York City, the densely developed landscape means 
wastewater treatment plants and residential areas are next-door neighbors.
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Then, his luck broke. The water began to rapidly 
recede. Twenty minutes after he noticed the water 
level dropping, Auluck looked out at his parking lot. 
No water there. “It happened in the nick of time,” 
Auluck said. “Another six inches of water, and we’d 
have been in deep trouble.”

Substation #5 never had to be turned off and, 
with the staff working through the night, the plant 
soon resumed primary treatment. But Auluck’s luck, 
timely as it was, hadn’t arrived quite soon enough. 
Some of the plant’s equipment suffered extensive 
damage and bringing the plant back online took 
time. While the gates on the Coney Island influent 
were fully open by midnight the following day, it 
would be Friday, November 2, before full flow was 
coming in from Paerdegat. The bypass total: 213 
million gallons.

As Auluck led a tour around his plant on 
November 29, he reflected on what transpired during 
the Sandy ordeal. “We sandbagged, but could have 
done more,” he said. “We could have put more 
sandbags out to protect the equipment in low-lying 
areas.” But he’d done a lot right too. In a rapidly 
evolving crisis, Auluck made wise decisions based on 
the order of his priorities—first, ensuring the safety of 

his staff; second, limiting damage to his equipment; 
and third, maintaining the treatment process. And all 
in the most trying of circumstances.

“In this plant, we have problems all the time,” 
Auluck said. “But equipment problems we can 
control. This we couldn’t control. Nobody expected 
this. Nobody expected this could happen.”

Not far from the Coney Island WWTP is the 
Paerdegat Basin Combined Sewer Overflow 
(CSO) Facility—an impressive example of 

new infrastructure in a city afflicted with so many 
antiquated systems. Completed in 2011 at a cost of 
$404 million, the Brooklyn facility has underground 
retention tanks capable of holding as much as 50 
million gallons of sewage. When wet weather over-
whelms the area’s combined sewer system, overflow 
is directed into the tanks and stored until the Coney 
Island WWTP is capable of handling it.

During a talk in a spacious, crisp room at the 
facility, NYCDEP’s Collection Facilities South 
Superintendent Chris Laudando said the retention 
tanks filled during Sandy but never breached. 
Elsewhere, the storm proved too much. As Sandy 
approached, Laudando and his crews fortified the 

most vulnerable pump stations. “I knew the stations 
that were in the crosshairs, and we addressed them 
with sandbags or some other prep,” Laudando said. 
But there were limits on what they could do. “We’re 
not raising a pump station above-grade,” he said. 
“We’re not doing that.”

On the morning after Sandy pushed through, 
Laudando got the news: 51 of New York City’s 95 
pump stations were offline, either without power or 
submerged or both. Laudando’s crews scrambled 
to bring generators to fire up powerless stations and 
pumps to those besieged by floodwater. By the time 
of our talk, most of that work was behind them—
though Laudando still had those 12 destroyed pump 
stations to wrestle with. Getting them online took 
a little longer. In an email in February, Laudando 
wrote that 11 of the 12 stations were back on utility 
power, running automatically with temporary con-
trols. The twelfth? “It was damaged so severely and 
the repairs so extensive, it is still running on a diesel 
pump,” he wrote.

Given the scope of the disaster Laudando was 
dealing with, it could have been—and really should 
have been—a whole lot worse. He gave credit 
for getting through the emergency to his staff of 

Left: Ojpal Auluck worked in 
North Africa and India before 
joining New York City DEP and 
taking over as superintendent 
of the Coney Island wastewater 
plant. Here, he stands in a 
gallery that houses two thickeners, 
which are used to concentrate 
solids. Water filled the area on 
the night Sandy arrived. Right: 
After the Northeast blackout 
of 2003, engineers installed an 
actual ship’s door at one location 
in the Coney Island plant to 
keep floodwaters at bay. During 
Sandy, water rose outside the door 
but it held tight, preventing water 
from reaching a chemical room 
and the dry well for the main 
sewage pumps.

In operation since 1935, the Coney Island plant could use some fortification against future storms. Auluck says 
NYCDEP’s Bureau of Wastewater Treatment is looking into it. During our talk, he said, “If the bulkhead can be 
raised, then the whole plant will be protected.”

NYCDEP’s Chris Laudando outside the Paerdegat 
Basin Combined Sewer Overflow (CSO) Facility in 
Brooklyn
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roughly 65 people, some of whom worked epic days 
even though their homes had been destroyed by 
the storm. “The phrase ‘step up’ just doesn’t cover 
what these guys did,” Laudando said. It was an 
amazing performance, made more amazing when 
you consider what they were dealing with—not 
only broken pump stations but broken old pump 
stations. Within Laudando’s domain is New York’s 
oldest pump station, built around 1910. Since then, 
it’s been upgraded several times, but many other 
stations are still waiting. Laudando said he has some 
pump stations that are 50 years old and have never 
had a major upgrade, even though 20 years is about 
the most you can expect to get out of a station’s 
equipment, especially now with rapid technological 
advances. Laudando talked about the need to bring 
some pump stations above ground or move them to 
a higher elevation. He’d like to see stations equipped 
with permanent on-site generators that go to work 
the instant power goes out. But those are long-term 
goals, a wish list.

“It’s just so damn expensive,” Laudando said. 
“It’s millions and millions of dollars to upgrade these 
facilities. That’s money the city doesn’t have. They’re 
not going to give me a barrel of money and say, 
‘Here, go rebuild 95 pump stations.’ It’s not going 
to happen.”

Laudando’s pessimism is understandable. Col-
lection systems have long suffered from being out 
of sight and hence out of the minds of those who 
determine budget priorities. But while Sandy cre-
ated a torrent of trouble for Laudando and Auluck 
and Basant and many others doing similar work, the 
storm did do one good thing: It raised awareness of 
the need for investment in New York’s aging waste-
water infrastructure. Perhaps Sandy should get credit 
for something else too. The storm reignited the 
conversation about climate change.

On December 2, New York City Mayor 
Michael Bloomberg, flanked by former 
Vice President Al Gore and the executive 

director of the Sierra Club, said that after Sandy 
the city would be rebuilt “smarter and stronger and 
more sustainably.” But unlike the other two men at 
the podium, Bloomberg didn’t link Sandy directly to 
climate change, a stance he clarified at a late Febru-
ary conference outside Washington. “Climate change 
may or may not have caused Hurricane Sandy,” 
Bloomberg said, according to E&E News. “That’s 
one for the climate scientists to debate. But I don’t 
think there’s any dispute that a set of unusual climate 
factors significantly intensified Sandy.”

Climate scientists are always warning against as-
sociating any one weather event with climate change. 
It’s also true that two factors that helped make 
Sandy’s surge so devastatingly high had nothing to 
do with climate change: The surge arrived at high 
tide and under a full moon, which makes any high 
tide higher than normal. But consider the unusual 
climate factors, as Bloomberg called them: According 
to the NOAA Northeast Fisheries Science Center, sea 
surface temperatures in the first half of 2012 in the 
Northeast continental shelf marine ecosystem, which 
extends from North Carolina to the Gulf of Maine, 
were the warmest ever recorded. While climate sci-
entists continue to debate the impact climate change 
will have on hurricane frequency and intensity, basic 
science tells us the transfer of heat energy from the 
ocean to the atmosphere is the foundation of any 
hurricane—and warmer seas mean more heat energy 
available to drive hurricane development.

Then there’s sea level rise. While there’s some lack 
of consensus about just how fast global sea levels are 
rising and whether the rate of increase is accelerat-
ing, data show conclusively that sea levels are mov-
ing higher and in some places more so than others. 
The Northeast appears to be one of those places. In 
research published by the U.S. Geological Survey last 
June, sea levels between North Carolina and Massa-
chusetts were found to have climbed by between 2.0 
and 3.7 millimeters a year since 1980, some three to 
four times faster than the global annual increase over 
the same period of 0.6 to 1.0 millimeters. In another, 
more localized look, the New York City Panel on 
Climate Change, using data collected from a NOAA 
tide gauge at the Battery on the southern tip of 
Manhattan, found that since 1900 net sea level at the 
Battery has risen 1.2 feet, well beyond the global av-
erage of 8 inches for that time period. The higher the 
sea, the higher the tide, the higher the surge. There’s 

one more factor to consider: Sandy might not have 
slammed the Northeast had a ridge of high pressure 
to the north not steered it into an eastward-moving 
low pressure system, turning the hurricane into a 
so-called superstorm. A recent study suggested such 
blocking ridges are related to melting polar ice.

To get an expert’s perspective on all this, Nick 
Cohen, who manages NEIWPCC’s climate change 
programs, spoke with David Vallee, hydrologist-
in-charge for the Northeast River Forecast Center 
(NERFC), one of 13 such river forecast centers in 
the country run by the National Weather Service, 
a branch of NOAA. The NERFC meticulously 
monitors river conditions and precipitation and 
provides flash flood guidance. Vallee said tropically-
influenced, heavy-precipitation storms are becoming 
more common in southern coastal New England. 
“Sandy certainly fits in this ‘family of events’ as I call 
it,” Vallee told Cohen. “We’re seeing deep tropical 
moisture plumes a little later in the year and values in 
the plumes that are several standard deviations above 
what would be climatological normal for late Octo-
ber. But what I hate to have happen is that we jump 
all over Sandy and say, ‘Oh, here it comes:  climate 
change.’”

In a Siena College poll of New York State vot-
ers late last year, 69 percent linked Sandy, as well as 
Irene and Lee, to global climate change. Twenty-four 
percent said they were isolated weather events. For 
those who feel like that 24 percent, bold statements 
such as “It’s Global Warming, Stupid,” which blared 
from Bloomberg Businessweek’s post-Sandy cover, 
tend to antagonize rather than convince. After the 
February blizzard, Bob Rowland, superintendent of 
the wastewater treatment facility in Scituate, Mas-
sachusetts, said his plant and collection system fared 
well in the snowstorm that buried the town—“We 
lost power,” he said, “but we managed to keep the 
generators running”—but when we tried to get his 
thoughts on all the extreme weather recently, Row-
land cut the question off.

“I don’t believe in that,” Rowland said. “I’m a 
skeptic. I don’t believe in global warming. This is 
weather, you know. It just seems to me the news 
outlets are trying to make it bigger than what it really 
is.” Perhaps. Covers like Bloomberg Businessweek’s get 
attention, and attention drives sales. But scientists 
like Vallee tend to be analytical not alarmist. They 
can’t deny what they see.

“If you look closely enough and you step away,” 
Vallee said, “you realize that with Irene and Sandy, 
it’s all about even modest shifts in ocean-heat con-
tent. We know those things warm the atmosphere. 
You warm the atmosphere, you hold more water 
vapor—bingo, you get more rain.”

After Sandy, Vallee traveled to the southern 
Rhode Island coastline near Westerly, which avoided 
a direct hit from the storm. What he saw blew him 

In a photo taken by Chris Laudando, a boat pushed ashore by Sandy ties up traffic on Cross Bay Boulevard in Broad 
Channel, Queens. Laudando took the picture as he drove to the Rockaways to check conditions on the morning after 
Sandy pummeled New York. 

This chart, 
developed by the 
New York City 
Panel on Climate 
Change using 
NOAA data, 
shows the sea level 
at the Battery in 
lower Manhattan 
rising at a rate 
of 1.2 inches a 
decade since 1900.
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away. “The dune system was destroyed,” Vallee said. 
“There’s nothing left. Sand was four feet deep in the 
homes there. As much as Irene and the floods of the 
last decade have illustrated the issues that we have to 
deal with in the interior, the sideswipe by Sandy on 
the South Coast is even scarier to me.

“If we’re talking even a modest amount of sea 
level rise going forward in the next 15 to 30 years, 
weaker storms are going to be producing inundation 
associated with historically stronger storms. And I 
personally don’t think we’re built to withstand what 
we’ve got now. When you start seeing enough of 
these events, there comes a point where you re-
ally have to consider your vulnerability. How much 
do you want to absorb? When do we finally say it’s 
Shamu who owns this, and we’re just not going to 
try to encroach?”

On that point, Vallee has company. Sandy 
and the other recent storms have stimulated 
much talk about whether it’s time to retreat 

from vulnerable coastlines and end the costly cycle 
of rebuilding. Nobody’s proposing a mass migration 
from coastal communities, but post-Sandy, we heard 
a few less of the defiant promises usually heard after 
coastal disasters: “We’re going to rebuild and come 
back better than ever!” Increasingly, rebuilding is be-
ing carefully considered so where it’s done, it’s done 
right. In Connecticut, the state’s Department of 
Energy and Environmental Protection is in the midst 
of a FEMA Long-Term Recovery process in which 
multiple state and federal agencies are looking at how 
best to rebuild in Connecticut to increase resilience. 
And in a Rutgers University poll released in Febru-
ary, 62 percent of New Jerseyans said that before 
rushing to rebuild the Jersey shore before the sum-
mer tourist season, areas should first be assessed for 
their potential for future damage. Such an assessment 
has already been made at Fort Tilden, a magnificent 
stretch of land on the Rockaways that’s part of the 
Gateway National Recreation Area. Sandy washed 
away much of Shore Road, which runs parallel to the 
coastline at Fort Tilden, and the decision has been 
made to resist the rebuilding urge.

“We do not expect to rebuild the road, and we 
are probably going to think twice before restoring 
the [1930s] bathhouse at Jacob Riis Park,” said Dave 
Avrin of the National Park Service at a December 12 
discussion convened by the New York-New Jersey 
Harbor and Estuary Program (a NEIWPCC partner) 
on natural resources impacted by Sandy. “We don’t 
want to reconstruct things in areas where the expec-
tation is that in two to three years from now, we’ll 
have the same exact problem. So as we move forward 
with restoration, we’re thinking not only adaptation 
[to climate change] but retreat.”

It’s no help that in many parts of New York and 
other U.S. cities natural features of the landscape that 
might provide protection are long gone. Wetlands, 
for example, can store floodwaters, thereby helping 
to keep them off land, and wetlands’ thick vegetation 
can slow a surge’s advance. But according to Marit 
Larson, director of wetlands restoration for the New 

York City Department of Parks and Recreation’s Nat-
ural Resources Group, development has eliminated 
more than 80 percent of the coastal wetlands that 
once encircled Jamaica Bay, whose waters swamped 
the Rockaway and Coney Island WWTPs during 
Sandy. Staten Island, which Sandy clobbered, isn’t 
much better off. In a 2000 report based on the U.S. 
Fish and Wildlife Service’s National Wetlands Inven-
tory, the author, USFWS’s Ralph Tiner, wrote that in 
the late 1800s, Staten Island’s tidal wetlands com-
prised roughly 5,600 acres; the national inventory 
showed 63 percent of those tidal wetlands—about 
3,500 acres—had been filled.

Restoring and reconstructing lost wetlands holds 
potential for taking some punch out of future storms. 
As Marit Larson has pointed out, there can be 
complications—regulations, for example, can inhibit 
putting wetlands in waters already protected by law 
for providing other benefits. But successful salt marsh 
restorations continue to be done in many places 
including the New York area. Unfortunately, they 
sometimes suffer impacts associated with the very 
storms they help buffer. During Sandy, oil from the 
Motiva spill weaved its way into two restored marsh-
es along the Arthur Kill, with the impact at parts of 
one—a 67-acre restoration at Woodbridge Creek—
earning a significant “medium” grade from NOAA. 
At the December 12 event run by NY-NJ HEP, a big 
supporter of restoration projects, NOAA’s Carl Al-
derson addressed the issue. “The potential is becom-
ing greater and greater [for storms] to impact high-
dollar-value restoration projects as we do more of 
them in sensitive areas where we have port facilities 
merging with habitat,” Alderson said. “The result is 
we often experience injury in these restorations.”

In the resiliency report from New York Governor 
Cuomo’s NYS 2100 Commission, the recommenda-
tions include a call to study ways to further protect 
and expand tidal wetlands. The Commission also 
suggests taking a closer look at another type of flood-
limiting natural infrastructure: oyster reefs. New York 
Harbor has long since lost almost all the 300 square 
miles of oyster reefs that once lined its shores, and the 
oysters’ ability to filter water, provide habitat, and ab-
sorb and dissipate wave action during a storm is sorely 
missed. Through our partnership with NY-NJ HEP, 
NEIWPCC is supporting fascinating and important 
oyster reef restoration work (see story on page 17). 

Storms arriving from the sea often result in coastal erosion, which can lead to damage to septic systems. Pipes 
associated with this advanced onsite system in Westerly, Rhode Island, broke when its pod floated out of the ground 
during Sandy. The storm’s surge impacted hundreds of onsite systems along the Rhode Island coastline.

Post-Sandy scenes like this of a collapsed house on the beach in Charlestown, Rhode Island, have led to widespread 
questioning of the wisdom of rebuilding in vulnerable areas. 
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its wetlands dominated by the invasive reed, Phragmites australis, which 
crowded out native vegetation. Moreover, fish had a hard time getting through 
the culverts to return to spawning areas. For years, efforts to remedy the situa-
tion had been pursued by the Long Island Sound Study’s Habitat Restoration 
Work Group, in which NEIWPCC staff play a central role. And just last year, 
funding had been sought for a $2 million plan to remove the dike and culverts. 
With one powerful surge, Sandy got the job done—for free.

The storm wasn’t tidy, of course, so additional work still needs to be done. 
Save the Sound, a program of the Connecticut Fund for the Environment, 
and the NYS Office of Parks are pursuing funding to remove the remaining 
debris in the water, stabilize the shores to minimize further erosion, and build 
a bridge so people and vehicles can once again cross over the creek’s mouth. 
Consideration is also being given to planting native Spartina grasses to jump-
start restoration of the tidal wetlands largely overrun by Phragmites.

But on that November day, what Newell saw was more than enough. “I can’t 
believe I’m seeing the water flowing through here at high tide,” she said.  

“It’s amazing.”

But NOAA’s Alderson warns against counting on 
oysters to save the day when another Sandy roars in. 
“Once a storm surge gets to that elevation, no longer 
is the water’s energy subject to the frictional forces of 
anything on the bottom,” Alderson said.

Oyster reefs can play a role in huge storms by 
stabilizing and holding down sediment, and oysters’ 
natural filtering ability means they can pull nutrients 
and pollutants out of stirred-up waters. But given 
the limits on our ability to restore what’s been lost, 
it’s fair to say oyster reefs, tidal wetlands, and other 
natural infrastructure are only a part of any solution 
to mitigating storm damage. And as for retreating 
from the coastline: Sensible, sure, but who’s going to 
make that happen anytime soon? Governor Cuomo 
has proposed spending up to $400 million 
to buy out and demolish homes wrecked by 
Sandy, letting portions of New York’s coast-
line return to their natural state—a good start 
if it happens but hardly a wide-scale retreat. 
Planning for the climate of the present and 
future must also include serious thinking 
about so-called hard infrastructure—that is, 
the man-made kind.

A fter Sandy, talk turned quickly to 
the need to protect America’s cities 
with grand solutions. All we need, 

it was said, are flood barriers of the type that 
protect London and Rotterdam and, yes, 
Stamford, Connecticut, where a two-mile-
long, 17-foot-high barrier system built in 
1969 for $14.5 million helped to protect the 
city from Sandy. (Stamford was not immune 
to problems—about two-thirds of the city was 
without power after Sandy rolled through—
but the barrier protected about 600 acres 

from flooding, including downtown; Stamford also 
benefited from Sandy arriving before high tide.) At 
a conference at Columbia University, public policy 
experts proposed spending tens of billions of dollars 
on three sea gates in New York—one spanning the 
waters between Staten Island and Brooklyn, another 
on the Arthur Kill, and a third on Long Island Sound 
between Queens and the Bronx. Considering the 
price and current distaste of many in Congress for 
spending of any kind, such talk has died down.

The NYS 2100 Commission report does recom-
mend that storm surge barriers be studied as a pos-
sible first line of defense, but it also highlights short-
comings such as the likelihood the barriers would 
just deflect a surge somewhere else. (Sorry, you’re 

less densely populated than we are, so all yours!) It’s 
harder to find drawbacks in any of the report’s many 
other recommendations, which include reducing 
power outages by burying electric lines and elevat-
ing substations, amending New York’s clean water 
regulations to ensure green infrastructure practices 
are fully incorporated into permitting and regulatory 
programs, and establishing a new infrastructure bank 
to help with financing projects, including those in 
the water sector. The report makes a strong case for 
strengthening New York’s wastewater infrastructure, 
including upgrading vulnerable treatment plants and 
collection systems so they can operate even in 500-
year flood events, taking into account sea level rise. 
(To clear up a common misconception, a 500-year 

flood event is not, as the term suggests, a 
flood of the size normally seen once every 
500 years but rather a flood with a level 
that has a 0.2 percent chance—or 1 in 
500—of being exceeded in any one year.) 
And for all sectors, the report recommends 
creating shared equipment and resource 
reserves—that is, regional pools of hard-
to-get equipment that can be quickly ac-
cessed in a crisis. That’s not exactly a novel 
idea. Almost all states, including New 
York, have set up Water and Wastewater 
Agency Response Networks or WARNs, 
through which water and wastewater 
utilities struggling with natural disasters 
or man-made emergencies can turn to 
other utilities to get equipment or a few 
more people to pitch in and help. But just 
because the networks exist doesn’t mean 
they’re always used.

“One thing we learned from Sandy 
is that a very limited number of utilities 

The Stamford (Conn.) Hurricane Barrier holds back Sandy’s waters in a 
photo taken just as peak tide level was reached.

A Case of Welcome Destruction
By Stephen hochBrunn, neIWpcc

It’s so exciting,” said Ariana Newell. “I’ve been dying to see this ever since 
I got the news.” It was a month after Sandy, and Newell, a biologist with 
the New York State Office of Parks, Recreation and Historic Preservation, 

was in Long Island’s Sunken Meadow State Park, looking out at the mouth 
of Sunken Meadow Creek. In the 1950s, a dike was built across the creek’s 
mouth to allow vehicles to cross, but the dike’s two undersized culverts 
severely restricted flow. Sandy changed all that. The storm’s surge not only 
breached the dike, it destroyed it.

“What happened is destructive,” Newell said, “but in this case it happened 
in a way that we like.”    

The blowout of the dike means tidal flow has been restored to the 132 
acres of habitat beyond the dike that, for decades, had been robbed of a 
regular, needed infusion of salt water from Long Island Sound. Over the years, 
what had been a thriving estuary had become a stagnant body of freshwater,  

“

The arrow indicates 
where a dike with 
undersized culverts stood 
for 55 years, restricting 
much-needed tidal flow 
through the mouth of 
Sunken Meadow Creek. 
Sandy blew out the dike, 
restoring tidal flow and 
erasing the need for 
a costly dike-removal 
project.

A month after Sandy, Ariana 
Newell checks salinity in the 
waters of Sunken Meadow 
Creek, just beyond the creek’s 
mouth. The water tested at a 
healthy salinity level of 35 parts 
per thousand, more than three 
times the typical level seen before 
the destruction of the dike.
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During a flyover of the Connecticut coastline in December, Connecticut DEEP’s Roger Wolfe captured this photo of 
Sandy destruction in Milford. Such evidence of the storm’s power highlights the importance of planning for extreme 
weather.

participated in NYWARN [New York State’s 
WARN], and that’s something that we 
want to come back to,” said Joe DiMura, 
director of the Bureau of Water Compliance 
in NYSDEC’s Division of Water and the 
representative of NYSDEC at NEIWPCC 
Executive Committee and Commission 
meetings. “We want to see if we can promote 
participation because utilities actually have 
the equipment and the expertise to be able 
to help other utilities—things like vactor 
trucks, pumps, and fully trained personnel. 
We [at NYSDEC] don’t have those kinds of 
resources to bring to bear.”

The agreement a utility has to sign to 
join NYWARN gets some of the blame. 
It’s ten pages long and includes charming 
sentences like, “While employees so 
provided may be under the supervision of 
the Responding Member, the Responding 
Member’s employees come under the 
direction and control of the Requesting 
Member, consistent with the NIMS Incident 
Command System, to address the needs 
identified by the Requesting Member.” The 
agreement is dense because it needs to be; 
the potential for conflicts is too great unless 
there’s precise, legally defensible language 
on issues such as who’s liable if someone gets 
hurt and how costs are to be reimbursed. 
But the agreement’s not something a utility 
manager can quickly sign to be eligible for help 
when the time comes. Invariably it goes to the legal 
department.

“And of course, lawyers always find something 
they want to tinker with,” said Dan Bentivogli, 
chair of the Emergency Preparedness Task Force 
of the New York Water Environment Association, 
a key player among the organizations supporting 
NYWARN. “But WARN is not open to tinkering 
on [the agreement], because it opens too many cans 
of worms.” Bentivogli said he’s confident any such 
obstacles to joining NYWARN can be overcome, and 
he said efforts are underway to pump up the effort 
to encourage plants to sign on. “The issue for us 
now,” he said, “is to reach out to [the plants] in a 
systematic way.”

Among the more than 200 pages in the NYS 
2100 Commission report, less than a page 
is devoted to drinking water infrastructure, 

and many of the drinking water recommendations 
relate to drought not big storms. That’s surprising 
given Sandy’s impact. While the national media may 
have focused more on the drinking water situation 
in New Jersey, where multiple communities were on 
boil-water advisories and the state issued broad water 
restrictions due to power outages at water treatment 
plants, New York got hit too. As NEIWPCC’s Nick 
Cohen, who coordinates our drinking water as well 
as our climate change work, learned in his talks with 
drinking water administrators in New York, roughly 
70 community systems in the state were on water 
quality advisories after Sandy, including three systems 
with “do not use-do not drink” orders. The problem 
in most cases: a loss of power and no backup. Of the 
impacted systems, all but one were small, with some 
serving as few as 50 people in real estate enclaves on 
Long Island. The one affected large system serves 
Long Beach City, which sits on a barrier island off 
southwestern Long Island. When Sandy struck, the 
surge flooded the drinking water system’s wells, 
destroyed a pump station, and left the community 

of 30,000 without water for days. It’s worth noting 
that six years ago Long Beach City officials rejected 
spending the money to take part in an Army Corps 
of Engineers plan to build dunes and raise beaches 
along the barrier island to blunt the impact from 
sea storms. Neighboring communities that got the 
higher dunes fared much better during Sandy.

East of Long Beach City, the roughly 140 
drinking water systems in Long Island’s Suffolk 
County felt the pinch from the post-Sandy gasoline 
shortage, which made it tough for operators to drive 

to wells and pump stations that needed 
attention after the storm. But trouble 
was largely avoided, thanks to back-up 
generators, interconnections between 
systems, redundant wells, and prepared 
operators. Up the coast in Rhode Island, 
Sandy’s impact on drinking water systems 
was also muted, with the exception of one 
close call related to power at one of the 
state’s major treatment facilities.

Such relative calm after the storm 
wasn’t the case in Connecticut. As was 
the case after Irene and the October 2011 
snowstorm known as Alfred, about 130 
of the state’s approximately 500 small 
community public water systems issued boil 
water advisories after Sandy due to power 
outages that affected operations. Each 
of these systems serves fewer than 1,000 
people, and like in New York, the small 
systems in Connecticut often lack a backup 
when the power goes out.

“Our bigger systems have more capacity 
for emergency power,” said Lori Mathieu, 
chief of Connecticut’s Drinking Water Pub-
lic Health Section, in a talk with Cohen. 
“They have generators.  They know how to 
operate them. They exercise them.” To help 
give small systems similar backup capability, 
Connecticut has been offering the systems, 
through the state’s Drinking Water State 

Revolving Fund program, a 45 percent subsidy on 
the cost of a generator. But a generator alone isn’t a 
cure-all. “These storms have shown us that the 500 
small systems are really in need of a lot of assistance 
in the maintenance of their system and the basics of 
emergency planning and emergency preparation,” 
Mathieu said.

Connecticut has regulations in the works that will 
require small community water systems to have an 
emergency plan, with the state providing free training 
in plan development. Connecticut’s drinking water 
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New York State DEC’s Joe DiMura attends a NEIWPCC Executive 
Committee meeting in our Lowell headquarters. (At right is Beth Card, 
assistant commissioner, MassDEP.) DiMura is director of NYSDEC’s Bureau 
of Water Compliance, which communicates with wastewater treatment plants 
before and after a storm and helps coordinate damage assessment.
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In January, a worker inspects progress at a site in South Boston where the Boston Water and Sewer Commission is 
moving from a combined system—with its inherent threat of combined sewer overflows—to a system with separate 
sanitary and stormwater lines.

Rhode Island’s June Swallow, at left, takes part in 
the October 2012 meeting of NEIWPCC’s Drinking 
Water Administrators Workgroup. (At right is Jane 
Downing, chief of EPA Region 1’s drinking water 
branch.) Our member states’ drinking water programs 
are taking important steps to improve resilience, 
especially at small systems.

In developing strategies to cope with severe weather, 
John Sullivan draws from plenty of experience. He’s 
worked for the Boston Water and Sewer Commission 
since 1978 and has served as BWSC’s chief engineer for 
the past 24 years.

program has also moved forward on impressive ef-
forts to delineate staff member responsibilities in an 
emergency response and to more effectively gather 
information during an event. The program is work-
ing toward requiring large systems to input status re-
ports online during emergencies, and it’s sharpening 
its regulations to include a notification requirement. 
“After a storm, we call our systems and some won’t 
call back,” Mathieu said. “And then some of them 
say, ‘Well, I’m not required to call you—even though 
I’ve been out of water for four days.’ So we’re clari-
fying the regulations to make it crystal clear these 
systems are required to notify us.”

Mathieu is a member of NEIWPCC’s Drinking 
Water Administrators Workgroup, which Cohen co-
ordinates, and he spoke with several other workgroup 
members as well about extreme weather issues. June 
Swallow, chief of Rhode Island’s Office of Drinking 
Water Quality and the representative of R.I. Depart-
ment of Health Director Michael Fine on the list of 
NEIWPCC Commissioners, echoed Mathieu: “Our 
largest systems all have generators and are well able 
to deal with the loss of power,” Swallow said. “The 
smaller ones don’t. That’s the most common problem 
we have with these events.” Ellen Parr Doering, assis-
tant director of the Drinking Water and Groundwater 
Protection Division in Vermont’s Agency of Natural 
Resources, said, “It’s the whole concept of redundan-
cy in situations like this—to know you have a backup 
pump, another road to your intake, extra water treat-
ment chemicals, whatever it is you need. You need 
to plan for it.” Parr Doering highlighted the need 
for multiple means of communication. During Irene, 
Vermont’s state offices were inaccessible and records 
were lost; Vermont’s Agency of Natural Resources 
responded by increasing its remote access capabilities.

Cohen’s interviews proved two things: One, the 
drinking water systems most impacted during a storm 
tend to be small and lack financial, managerial, and 
infrastructure capacities, such as back-up power, and 
they often also lack access to support through WARN 
programs or interconnections with other systems. 
And two, the states are doing everything they can to 
help the systems plan ahead—before the next storm 
strikes.

A t the Boston Water and Sewer Commission, 
planning for a future of bigger storms 
began long before the recent run. “What 

lit the fire under us was in 1996 and 1998,” said 
John Sullivan, the BSWC’s chief engineer and a 
NEIWPCC Commissioner since 2012. “We got hit 
by two storms the likes of which we hadn’t seen 
since 1955. That spurred us to say ‘Let’s collect 
rain data,’ because we really didn’t know what was 
going on.” The BWSC set up rain gauges around the 
city and just last year updated the system to collect 
rainfall data every five minutes. “Everyone else is 
doing 15 minutes,” Sullivan said, “but we’re doing 
five minutes because the intensity of the storms is 
changing. We’ve got proof from the data.”

Boston got lucky with Sandy. The surge hit at low 
tide, causing only minor flooding. Had the tim-
ing been like New York’s, with a high tide arrival, 
the story would have been different. Nearly seven 
percent of Boston could have flooded, with coastal 

neighborhoods and harbor islands submerged by the 
surge, according to analysis by climate scientists in 
a February report from the Boston Harbor Associa-
tion, Preparing for a Rising Tide. The report adds 
the frightening finding that Boston could, by 2100, 
experience such high waters as a routine twice-daily 
high tide. (The prediction is based on a sea level rise 
model developed by two European scientists and 
published in 2009 in the Proceedings of the National 
Academy of Sciences.)

The BWSC is taking the threat seriously. Climate 
change is being considered as the BSWC moves 
ahead with its 2013-2015 capital improvement 
program, which addresses needed repairs and 
rehabilitations—no small issue in a city where some 
of the larger sewer pipes date back to the late 1800s. 
The BSWC has been working to separate combined 
sewers, a critical step in keeping raw sewage out of 
Boston’s waterways during a storm, but as Sullivan 
explained, there’s only so much they can do. “Only 
20-30 percent of our piping is combined now, but I 
never see us going below 20 percent,” he said. “One 
of the reasons is a lot of the combined sewers are 
built inside subway walls. And in [Boston’s] North 
End, there’s no place to put another pipe. The streets 
are so crowded full of utilities.”

So, you do what you can and prepare for the 
worst. Listening to Sullivan, it was clear the field of 
possibilities for coping with future weather events is 
wide open.

“If the sea level comes up, and we know how the 
system should perform, what happens if it rains really, 
really hard? What can we do?” Sullivan said. “Can we 
divert water into public spaces like parks and store 
water there for a short period of time? Can we tell 
everybody to get their cars out of a parking garage 
because we’re going to fill it up? We have some pret-
ty good-sized parking garages around the city—five, 
six stories underground—and you can store a lot of 
water in that. We also have some open creeks in the 
city. Can we block them and use the wetlands to hold 
water? We don’t have any gates on the creeks now, 
but should we consider it? We need to study whether 
any of this makes any sense and if it’s cost-effective.”

 The Boston Harbor Association report provides 
a long list of recommendations, though none very 
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specific. “Ensure that existing and proposed proper-
ties and the people who use them are adequately pre-
pared for the current 100-year flood,” is one—hard 
to argue with that. But Boston’s Mayor Tom Menino 
is pushing for greater detail. At a news conference 
where he praised the BHA report, Menino said he’s 
instructing the city’s Office of Environmental and 
Energy Services to focus the 2014 update of Boston’s 
Climate Action Plan on specific, concrete strategies 
and actions on climate preparedness as well as on 
ways to expand the public-private partnership the city 
deems necessary for success.

To find equally important climate change 
planning going on in NEIWPCC’s mem-
ber states, you don’t have to look hard. 

In Manchester, New Hampshire, the city’s aging 
environmental infrastructure is getting overhauled 
through a 20-year $300 million capital improvement 
plan—and all projects are being designed to accom-
modate impacts from storms that the city sees as 
being increasingly destructive due to climate change. 
During a presentation at WEFTEC 2012, a major 
water conference in New Orleans, Manchester’s Fred 
McNeill ran through the long, distressing streak 
of storms that have pummeled the city, beginning 
with the so-called Mother’s Day Flood of 2006 that 
swamped the city and including Hurricane Irene, 
which left Manchester struggling with flooded streets 
and sewage backups in homes. During the storms, 
city staff responded as best they could to alarms from 
pump stations and reports of sewer overflows, but 
McNeil saw need for improvement.

“By acting in a reactive manner on short notice, 
and at times being underprepared for the magnitude 
of the damage,” McNeill said, “the city’s resources 
were severely stressed.” So, Manchester has gone 
proactive—inventorying and evaluating all its envi-
ronmental infrastructure assets, surveying residents 
to identify sewer and stormwater trouble spots, and 
budgeting $1.5 million annually for ten years to ad-
dress sewer and pump station needs.

Throughout the region, innovative climate ad-
aptation efforts to prepare for extreme weather and 
projected sea level rise are ongoing. Connecticut’s 
Department of Energy and Environmental Pro-
tection is partnering with communities to put on 
climate adaptation workshops, which have been held 
in five cities already. “We were working on an impacts 
assessment of climate change at the state level,” CT 
DEEP Environmental Analyst Jennifer Pagach said, 
“but we knew that in a home rule state, it can’t be 
the state telling local communities what to do.” (In 
a home rule state, local governments can pass laws 
to govern themselves as long as the laws conform to 
the state and federal constitutions.) The workshops 
are helping the state engage local partners to develop 
and implement adaptation strategies. 

Among CT DEEP’s other initiatives for local 

communities is the web-based Connecticut Adapta-
tion Resources Toolkit or CART, which the agency 
developed with ICLEI-Local Governments for Sus-
tainability USA, using EPA funding. CART explains 
how to engage in a climate change adaptation plan-
ning process and includes financial, legal, and com-
munications tips. “It’s one-stop shopping,” Pagach 
said. CT DEEP is also developing relationships with 
the insurance industry and state hazard mitigation 
and emergency management officials as part of its 
strategy to engage all stakeholders in climate change 
adaptation planning. “This has become not just an 
environmental issue but a human health and safety 
issue too,” Pagach said. “What we’ve been trying to 
do in Connecticut for a long time is pull together 
natural resources folks with emergency responders, 
because that’s the important dialogue that needs to 
happen.”

In Vermont, the state’s Agency for Natural 
Resources has hired the consulting and engineer-
ing firm Tetra Tech to develop a report outlining 
climate change threats, vulnerabilities, and adapta-
tion strategies for Vermont’s natural resources across 
four sectors: flowing waters, lakes, upland forests, 
and wetlands. It’s a new step for Vermont, which for 
years has focused more on climate change mitiga-
tion—that is, reducing greenhouse gas emissions—
than adaptation. “The impetus for looking at climate 
change impacts and how to improve resiliency was 
born out of what’s at stake,” said Kari Dolan, eco-
system restoration program manager for Vermont 
ANR’s Department of Environmental Conservation. 
Vermont’s economy is heavily reliant on natural 
resources—tourism, for example, is a heavy driver of 
state revenues—and the new project is moving ahead 
with that in mind. “We want to protect both the 
resources themselves and their role in the Vermont 
working landscape and culture,” said Ben Jessup, a 
senior scientist at Tetra Tech who’s working on the 
project.

Vermont knows the effects of severe weather 
all too well. In 2011, the state suffered a vicious 
double blow: calamitous floods in the spring and 
widespread destruction from Irene. But as we’re 
seeing after Sandy, disasters—painful as they are—can 
spur progress. After the 2011 floods, Vermont, the 
Lake Champlain Basin Program or LCBP (which 
NEIWPCC manages), and Quebec worked together 

Snowmelt and heavy rainfall in April and May 2011 throughout the Lake Champlain Basin flooded much of the 
lakefront and carried heavy sediment loads into Lake Champlain. The flooding spawned an intensive collaborative 
effort to increase flood resilience. 

A storm that dumped heavy rain for days over New England in May 2006 left Manchester, New Hampshire, 
swamped by floodwater from the swollen Merrimack River. The storm was the first in a series of extreme weather 
events that have prompted Manchester to move aggressively to identify and address the needs of its environmental 
infrastructure.   
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on flood resilience activities, including 
conferences and workshops, and the 
talks at those sessions formed the basis 
of a recently released report from the 
LCBP outlining ways to minimize 
future flooding impacts. “The first 
recommendation is the concept of a 
flood resilience office,” said Eric Howe, 
Ph.D., a NEIWPCC environmental 
analyst and LCBP’s technical 
coordinator. “That is, one program or 
office that coordinates flood resilience 
programs throughout a jurisdiction, 
working closely with federal and state or 
provincial agencies and municipalities to 
address floodplain development issues, 
the importance of flood protection, 
emergency preparedness, and so forth.”  
Other recommendations in the report 
include flood frequency and severity 
analyses, additional and updated flood 
hazard mapping, and steps to improve 
communication between states, local 
authorities, individual landowners, and FEMA.

In Rhode Island, a noteworthy effort was spawned 
not by a crisis but rather an observation. “A couple 
of years ago, we were hearing an awful lot about 
climate change modeling and the work being done in 
large cities,” said June Swallow of the state’s Office 
of Drinking Water Quality. “So I started asking our 
water systems what they were doing, and they weren’t 
really ready to even discuss climate change. It wasn’t 
a priority. We needed to get some planning jump-
started.” Rhode Island hired Tetra Tech to investi-
gate climate change vulnerabilities at drinking water 
facilities and recommend adaptation measures. “Our 
goal is to translate the national rhetoric into some-
thing that’s actionable by the water systems, as in 
‘This pump station is in jeopardy,’’’ Swallow said. The 
project includes education and outreach designed to 
overcome any potential reluctance from utility man-
agers, operators, and local officials. Not surprisingly, 
the approach has caught the eyes of others. “We met 
with state staff on the wastewater side and they said, 
‘Hey, this looks great, can you do it for wastewater 
utilities too?’” said Tetra Tech’s Charlie MacPherson, 
the project’s manager. “The model should be usable 
by other sectors in state government.”

The list of climate change-related efforts in our re-
gion can go on: Students from Worcester Polytechnic 
Institute, for example, worked with the Massachusetts 
Department of Environmental Protection to recently 
complete a model demonstrating vulnerabilities of 
coastal drinking water and wastewater facilities in 
the state. And in New Hampshire, a collaborative 
group of organizations known as the New Hampshire 
Coastal Adaptation Workgroup (CAW) is spearhead-
ing climate change adaptation efforts in that state, 
working especially closely with local communities. 
Space doesn’t permit a mention here of every such ef-
fort in our region, but as the ones we’ve touched on 
clearly show: There’s plenty going on around climate 
change in NEIWPCC’s member states.

A lot’s going on at NEIWPCC too. Our 
Climate Change Workgroup, coordinated by 
Nick Cohen, brings together staff from our 

states, EPA, the U.S. Geological Survey, NOAA, and 
academia. The group meets in-person at least twice a 
year, and Cohen regularly communicates with mem-
bers, staying abreast of their work and providing help 
when needed. Cohen also participates in our states’ 
adaptation meetings, including stakeholder meetings 

of Massachusetts’s Adaptation Subcommittee, which 
is spearheaded by the Massachusetts Executive Office 
of Energy and Environmental Affairs. The meetings 
bring together staff from multiple Massachusetts 
state agencies and stakeholders representing non-
profits, academia, and transportation infrastructure. 
In 2008, Massachusetts passed the Global Warming 
Solutions Act, which contains a number of require-
ments including the development of recommenda-
tions for adapting to climate change.

For programs that NEIWPCC supports by pro-
viding staff and other services, we routinely receive 
funding and provide oversight for projects that 
increasingly are related to climate change. As this re-
port went to press, NEIWPCC, in cooperation with 
NYSDEC’s Hudson River Estuary Program, was re-
questing proposals from contractors to organize task 
forces that will help communities along the estuary 
prepare for sea level rise, storm surges, and water-
front flooding. We were also soliciting proposals for 
a Long Island Sound Study project that involves 
monitoring climate change indices—also known as 
sentinels—at locations along the coastal boundary 
of the Sound. The new data will be assessed with 
historical data to identify trends and data gaps, with 
results supporting management of the Sound’s natu-
ral resources.

NEIWPCC’s involvement in helping treatment 
plants be prepared for weather crises goes back a 
long way. For years, our regional training program 
has conducted a course on the care of emergency 

Caterpillar’s Charles Bertrand, at right, explains the fundamentals of emergency generator maintenance to a 
roomful of listeners at the Amherst (Mass.) Wastewater Treatment Plant. Bertrand’s presentation was part of 
NEIWPCC’s training course last summer in Amherst on extreme weather preparedness.

generators, and interest has only picked 
up amid the barrage of bad weather. The 
class is offered four times this spring—
once each in Maine and New York 
State and twice in Massachusetts. We’re 
also frequently contracted to deliver 
custom versions of the course for an 
organization’s staff, as we’ve done lately 
for Intel, Distrigas of Massachusetts, 
and Naval Station Newport in Rhode 
Island. In June 2012, we coordinated 
a class in Amherst, Mass., that broadly 
examined all aspects of extreme weather 
preparedness; instructors presented case 
studies to reveal what can go wrong at 
a plant and how to be ready for it. And 
NEIWPCC staff in Maine worked with 
county emergency management agencies 
and the state’s Drinking Water Program 
to create an emergency response 
template for small public water systems; 
the template outlines steps to deal 
with eight common water emergencies 

including severe weather.
Two new projects illustrate NEIWPCC’s commit-

ment to this issue especially well: Later this spring, 
we’re hosting a storm response workshop so state 
and federal staff can come together to share lessons 
learned from Sandy and other recent extreme weath-
er events. Staff from each NEIWPCC member state 
will share a learning experience so their counterparts 
in other states can optimize future response opera-
tions. The other new effort pertains to NEIWPCC’s 
most popular publication, TR-16 Guides for the 
Design of Wastewater Treatment Works, which covers 
in detail the design elements of wastewater treatment 
that must be considered during new construction 
or a major upgrade. While the revised 2011 edition 
of TR-16 incorporates elements to consider in light 
of climate change and the need for flood readiness, 
we’re now beginning the process of creating a new 
addendum that builds on the TR-16 guidance. The 
addendum will specifically and comprehensively ex-
plain adaptation measures that can be taken by exist-
ing wastewater treatment plants to improve resiliency.

“It would be great if we could move wastewater 
treatment plants completely out of harm’s way,” said 
Tom Groves, director of NEIWPCC’s wastewater 
and onsite programs. “But you can’t move waste-
water plants too far from water bodies because they 
need to discharge, and you can’t put them at the top 
of a hill because of the need for gravity flow to keep 
energy costs down. Still, there are many things exist-
ing plants can do to build in flood resilience.” Steps 

NEIWPCC’s Nick Cohen (foreground) coordinates a meeting of our Climate 
Change Workgroup, which provides our member states with a structured forum to 
exchange climate change information and pursue opportunities for cooperation and 
collaboration.
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plants can take range from the relatively moderate—
elevating equipment wherever possible to anticipated 
flood levels, for example—to the more extreme. In 
Warwick, Rhode Island, officials are making progress 
on plans to raise the enclosed dike that surrounds the 
city’s wastewater treatment plant. Floodwaters over-
topped the dike in March 2010, swamping the facility 
and prompting the move to increase the dike’s height 
to roughly 35 feet. Janine Burke, Warwick Sewer 
Authority’s executive director, said the city is now 
seeking $4-5 million in grant money from FEMA to 
finance the construction. But the whole experience 
has been an exercise in patience. “I’m sure you know 
how these things can take some time,” Burke said.

    

The NYS 2100 Commission report also 
preaches the need to take a long-term view. 
After some 170 pages of analysis and recom-

mendations, the report ends with a few simple yet 
powerful lines: “Our infrastructure was not built or 
financed in a day. Making it more resilient will take 
longer than a day, or a year, or even a decade. But the 
time to start is now.” Indeed, the report itself, while 
criticized by some for being short on details and 
recommending some actions that are already under-
way, is persuasive evidence of the new commitment to 
action. 

In the past, good advice on the threat posed by ex-
treme weather hasn’t always been heeded. For many 
years, Columbia University geophysicist Klaus Jacob, 
an advisor to New York City on climate change, had 
warned of the threat posed by major storms, and just 
a year before Sandy, Jacob’s research team published 
a report showing a 100-year storm would completely 
flood Manhattan’s highways, tunnels, and subway sys-
tem. If people weren’t listening then, they’re listening 
now.

We can’t change the weather, but we can change 
how we plan for it and respond to it. We can build 
resilience. And here’s the thing: So much of what 
should be done to adapt to the growing threat from 
extreme weather and potential effects of climate 
change is just smart environmental strategy, regard-
less of climate change. “What makes sense for climate 
change adaptation,” Vermont DEC’s Kari Dolan said, 
“also makes sense for sound natural resource manage-
ment.” As EPA states in its report National Water 
Program 2012 Strategy: Response to Climate Change, 
protecting and restoring coastal wetlands provides a 
great many benefits, independent of the protection 
wetlands provide from storm surges. Building new 
water infrastructure at an elevation that takes into 
account projected sea level rise provides protection 

from storms even if the ocean never rises another 
millimeter. Replacing old equipment with more en-
ergy-efficient models means less fuel will be needed 
in a weather crisis when fuel can be scarce—but using 
less fuel also means cost savings in the long run. “A 
lot of the best adaptation strategies to date are those 
things that we should’ve been doing anyway,” CT 
DEEP’s Jennifer Pagach said. Practices like low-
impact development and managing nonpoint source 
pollution increase resiliency but also generate a whole 
host of other desirable results.

The wild weather as of late has pounded home the 
message that something needs to be done to mitigate 
water-related effects. Whether it’s oil and raw sewage 
in our waters or a temporary inability to deliver clean 

and safe drinking water, the impacts from extreme 
weather are profound. Doing what needs to be done 
will mean keeping all options on the table, finding 
the necessary funding, and then following projects 
through to completion. It’s an immense amount 
of work—but in our region, we’ve traditionally 
done what it takes to meet tough environmental 
challenges. By the looks of it, we’re on the path to 
rise to this challenge too.

*  *  *

Author’s Note: A very special thanks to 
NEIWPCC’s Nick Cohen, who conducted research 
and interviews for the drinking water and climate 
change sections of this article and provided text 

Record rainfall in March 
2010 in Rhode Island 
caused the Pawtuxet River 
to overflow its banks and 
the levee surrounding 
the Warwick Wastewater 
Treatment Facility. Janine 
Burke of the Warwick Sewer 
Authority says that when 
she speaks to wastewater 
managers, she puts special 
emphasis on one point: 
“Make sure you are part of 
your community’s incident 
command structure and get 
your people trained in ICS 
[a national framework for 
responding to any size or 
type of incident, including 
natural disasters].”
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By nIck cohen, neIWpcc

Given it’s NEIWPCC mission to serve our 
member states, we have in our special 
report emphasized actions by our states, 

but this is not to diminish the crucial role played 
by the U.S. Environmental Protection Agency. 
As seen in the photo on page 6, EPA was heavily 
involved in the collection of hazardous materi-
als. But its role after Sandy encompassed a great 
deal, as is the case after any natural disaster. We 
can touch on only a few aspects of EPA’s activities 
here.

EPA’s work on extreme weather ranges from 
immediate disaster response to longer-term plan-
ning and preparation for severe weather events 
and other possible effects from climate change.  
On the drinking water side, EPA’s regional 
drinking water programs helped state programs 
gather information on drinking water system 
statuses during Sandy and assisted in recovery 
after the storm. “We’re there to do whatever 
we need to do to support state agencies,” said 
Jane Downing, chief of EPA Region 1’s drinking 
water branch. “We have a regional water team of 
some 30 wastewater and drinking water staff that 
are fully equipped, have all medical monitoring 
ready to go, and are all set to help with damage 
assessments at utilities or anything else that’s 
needed.”

EPA also offers many useful web-based tools, 

Help From EPA
including one recently released that gives water 
and wastewater utilities a complete understand-
ing of federal funding for disaster relief. The Fed 
FUNDS website, available at http://1.usa.gov/
Q3XGCt, features information, scenarios, case 
studies, and forms for utilities to use to benefit 
from federal disaster funding opportunities. The 
tool can be tailored to a specific utility, allowing 
for a customized look at funding sources appli-
cable to any given situation. The tool lets water 
and wastewater utilities determine eligibility for 
funding before, during, and after disasters, and it 
includes information from not only EPA but also 
FEMA, USDA, HUD, and SBA. Utilities can use 
the tool’s online forms to document information 
related to disaster funding, including pre-disaster 
conditions and post-disaster damages.

Climate Ready Water Utilities (CRWU) is 
another valuable EPA resource for the water and 
wastewater sectors. CRWU provides tools and 
resources that help in understanding how to adapt 
to expected climate change impacts and how to 
build more resilient systems. The tools include 
the Climate Resilience Evaluation and Awareness 
Toolkit (CREAT), which can help utilities create 
risk assessments and adaption plans; an extreme 
event workshop planner; an adaptation strategy 
guide; and a general toolbox with more than 600 
resources to help utilities learn about and prepare 
for potential climate change impacts. CRWU is 
found on the web at http://1.usa.gov/e9LPZc.

http://1.usa.gov/e9LPZc
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Six experimental oyster reefs were placed in New York waters in 2010. When installed, the experimental reefs were 
approximately 15 x 30 feet and made out of rock, clam shell, and live oyster spat (baby oysters) on oyster shell. 
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and many valuable suggestions for those sections 
and other areas of the story, including the resources 
below. Special thanks also to NEIWPCC’s Paul 
Kenline, who was a tremendous escort on day two 
of the New York City trip and helped open doors 
that seemed closed. Thanks as well to NYCDEP’s 
Diane Hammerman for coordinating the treatment 
plant visits. And of course many thanks to all who set 
aside their work to speak with me or Nick in often 
extended interviews. We regret that even in an article 
of this length only a sliver of these talks could be 
included, but all the thoughts and information were 
helpful and all the cooperation greatly appreciated. 

Resources: The complete NYS 2100 Commission 
report, Recommendations to Improve the Strength 
and Resilience of the Empire State’s Infrastructure, 
is online at http://bit.ly/VUP7vv. The Lake 
Champlain Basin Program’s report on increasing 
flood resilience in the Basin can be found at www.
lcbp.org/flood_resilience.htm. To read the Boston 
Harbor Association’s report, Preparing for a Rising 
Tide, visit http://bit.ly/WMd4F6. Go to http://1.
usa.gov/VY4mTN to access the draft of the 2013 
National Climate Assessment, which is out for public 
comment. EPA’s National Water Program 2012 
Strategy: Response to Climate Change is at http://1.
usa.gov/HjYdgd; visit http://1.usa.gov/YVReAF for 
the latest on EPA’s climate change adaptation effort.

The climate change adaptation plans of 
NEIWPCC’s member states are available on our 
Climate Change web page, http://www.neiwpcc.org/
climatechange. Summaries of adaptation planning 
taken by states across the country are available 
from the Center for Climate and Energy Solutions 
(previously the Pew Center on Global Climate 
Change) at http://bit.ly/N1NPLY. Regarding 
two efforts mentioned in the article: See http://
bit.ly/14h9URY for more on the Connecticut 
Adaptation Resource Toolkit (CART) and http://bit.
ly/YKb0gI for more on the New Hampshire Coastal 
Adaptation Workgroup.

A fine article by the Warwick (R.I.) Sewer 
Authority’s Janine Burke containing recommendations 
for utility managers and lessons learned from the  
2010 flood at the Warwick wastewater plant is at 
http://1.usa.gov/ZAlfoQ. For details on the National 
Incident Management System, including information 
on the ICS training cited by Burke as essential, visit 
http://1.usa.gov/NZZSMT. 

See www.neiwpcc.org/training/calendar.asp for the 
latest on NEIWPCC’s extreme weather-related train-
ing programs or any of our other classes. Information 
on ordering the 2011 edition of NEIWPCC’s TR-16 
Guides for the Design of Wastewater Treatment Works 
is at www.neiwpcc.org/tr16guides.asp.

Other online resources of interest include  
Precip.net (a collaboration between the Northeast 
Regional Climate Center and Natural Resources 
Conservation Service), which offers regional 
precipitation information. Additional climate 
information for the Northeast can be found at 
NEclimateUS.org. NOAA’s Sea Level Rise Viewer, 
a terrific means of visualizing how various levels of 
sea level rise will impact coastal communities, is at 
http://1.usa.gov/LFZNYl. Impacts to the Northeast 
are not displayed but are under development with 
new data and are said to be coming soon. Finally, if 
you found the comments from David Vallee of the 
Northeast River Forecast Center interesting, check 
out the PowerPoint from his fascinating presentation 
at a Rhode Island Climate Change Workshop in June 
2012. It’s at http://bit.ly/YKhcWf. 

Oysters in the City
Efforts to Restore the Eastern Oyster to the 

New York-New Jersey Harbor Estuary

By kate BoIcourt, neIWpcc; 
GaBrIela Munoz, neIWpcc; and 
roBert nyMan, epa

If people make a connection anymore between 
the New York City area and oysters, it’s probably 
because they once paid too much for some fine 

raw oysters on a half-shell at a Manhattan restaurant. 
After all, eastern oyster (Crassostrea virginica) reefs 
aren’t something you’d expect to be growing in the 
New York-New Jersey Harbor Estuary given its status 
as part of one of the most urban areas in the world. 
But oysters were once prevalent along the shorelines 
of the estuary, which encompasses the confluence of 
the Hudson River, Jamaica Bay, and many smaller 
rivers such as the East, Hackensack, Raritan, and 
Passaic Rivers. Can we expect to see such oyster 
abundance in the estuary again? Unlikely, at least 
in the near future. But judging by recent efforts, a 
limited restoration—for ecological not gastronomic 
reasons—is a very real possibility.

An account published in 1887 says, “Oysters once 
grew naturally all along the Brooklyn shore and in 
the East River; all around Manhattan Island; up the 
Hudson as far as Sing Sing; out to the Jersey shore 
from that point to Keyport, New Jersey, and in 
Keyport, Raritan, Newark, and Hackensack Rivers; 
all around Staten Island, and on many reefs and wide 
areas of bottom between Robyn’s Reef and Jersey 
City.” The presence of so many oysters didn’t go 
unnoticed by a rapidly growing, hungry city. In Mark 
Kurlansky’s 2006 book, The Big Oyster: History on the 
Half-Shell, he writes, “The combination of having 
reputably the best oysters in the world in what had 
become unarguably the greatest port in the world 
made New York City for  [the entire 19th century] 
the world’s oyster capital.”

And all those oysters weren’t just for eating. The 
reefs also performed an important environmental 
function. Oysters filter waterways and provide habi-
tat; they are “ecosystem engineers,” shaping their 
environment into a three-dimensional structure that 
serves as home to a multitude of creatures. Those are 
functions you want to sustain, but it takes a com-
mitment to environmental protection—a relatively 
new phenomenon in American history. Overfishing 
and water pollution during the Industrial Revolution 

decimated the New York area’s oyster reefs and the 
associated ecosystem. By the early 20th century, the 
reefs were all but eliminated. 

Since the 1970s, however, water quality has im-
proved significantly (though we still have a way to go 
in many areas). There are now kayakers, canoers, and 
swimming races in parts of the estuary that no one 
would have dreamed of dipping a toe into a century 
ago. Recognizing this improvement, the nonprofit en-
vironmental group, New York/New Jersey Baykeeper, 
decided in 2000 to try oyster gardening—growing 
oysters in cages in the near-shore—to get a sense of 
how oysters would grow and survive throughout the 
estuary. This effort was enhanced in 2006 when Bay-
keeper forged a partnership with the Urban Assembly 
New York Harbor School and The River Project that 
led to more than 80 oyster gardens in New York City 
and New Jersey. Oyster restoration began to seem 
not only feasible but a necessary addition to keep the 
harbor on a trajectory of improvement.

In early 2009, the Hudson River Foundation 
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sustainability. Baykeeper and others 
have noticed wild oysters at some 
sites throughout the harbor; the wild 
oysters have yet to establish into 
healthy reefs, but are hopeful signs 
of a possible expansion.

The project’s last monitoring 
event occurred in the fall of 2012, 
and a final report is available at www.
harborestuary.org/aboutestuary-
habitats-oyster.htm. But the work to 
restore oysters in the estuary goes 
on. Having demonstrated the abil-
ity for oysters to survive, grow, and 
reproduce in a constructed reef set-
ting in the estuary, the partnership is 
moving ahead with new plans, such 
as creating a larger reef at Soundview 
Park. Indications are that a larger 
reef would reduce the likelihood of 
loss due to transportation off of the 
reef and increase the likelihood of 
settling of wild oyster spat. And all 
of the partners in the work—ranging 
from students learning through first-

hand experience to veteran researchers at top aca-
demic institutions—continue to plan how to improve 
estuarine habitat, one oyster at a time.

*  *  *

About the Authors: Kate Boicourt (habitat@
harborestuary.org) is a NEIWPCC environmental 
analyst and the New York-New Jersey Harbor and 
Estuary Program’s restoration coordinator. Gabriela 
Munoz (gabriela@harborestuary.org) is a NEIWPCC 
environmental analyst and the NY-NJ HEP’s 
program associate. EPA’s Robert Nyman is NY-NJ 
HEP’s director.

convened a panel of oyster restoration 
experts from around the country to 
review ongoing local oyster research and 
pilot projects and to make recommen-
dations for future efforts. The experts 
recommended building pilot oyster reefs 
throughout the harbor as a means of 
further understanding oyster growth and 
development, disease prevalence, and 
influences of and on the surrounding 
environment.

That advice was quickly followed. In 
the fall of 2010, a large partnership of 
scientists, nonprofit organizations, and 
government agencies—including the 
Hudson River Foundation, U.S. Army 
Corps of Engineers, New York/New 
Jersey Baykeeper, and the New York-New 
Jersey Harbor and Estuary Program—
launched the Oyster Restoration Research 
Project by placing the first rock and shell 
off of Governors Island in New York, one 
of six experimental oyster reefs placed throughout 
the harbor. Each of the reef sites, ranging from the 
most saline off of Staten Island to the least saline at 
Hastings-on-Hudson, was designed to mimic a natural 
oyster reef and was seeded with more than 50,000 
baby oysters or spat as they’re known. Students at the 
Harbor School grew the spat in a FLUPSY (FLowing 
UPweller SYstem) at the school’s dock on Governors 
Island. Through a habitat restoration grant, the New 
York-New Jersey Harbor and Estuary Program, in 
partnership with NEIWPCC, provided funding for 
two years of monitoring of the reefs as a feasibility 
study for future restoration potential. At each site, 

researchers studied the ecosystem services provided 
by the reefs and oyster development, survival, and 
growth. 

After two years of monitoring, clear differences 
between sites can be seen. The Staten Island reef 
attracted a greater diversity of other species, but did 
not show great survivorship of the oysters. Many 
oysters were transported off of the reef, died, or 
were preyed upon over the winter of 2010-2011. 
The Bay Ridge Flats reef suffered a similar fate. The 
reefs at Governors Island, Hastings-on-Hudson, 
and Soundview Park in the Bronx have shown the 
most promise, including natural settlement of spat 
from wild oysters, suggesting a higher likelihood of 

A student volunteer measures an oyster from the Soundview Park reef in the Bronx.

Oysters in the City
continued from page 17
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Quality Assured
Venturing Into the Field to Verify Proper Procedures 

By MIchael JennInGS, neIWpcc

NEIWPCC has long placed a high degree of 
importance on the collection and utiliza-
tion of sound and defensible environmental 

data. After all, if important decisions are being made 
based on a set of data, we’d better be absolutely 
certain of the data’s quality. Since 2001, NEIWPCC 
has had a documented quality management system in 
place, and for the many who work for or with us on 
environmental data projects, interaction with this sys-
tem typically is manifested through the development 
of project-specific quality assurance project plans or 
QAPPs. Since 2001, more than 175 QAPPs, in sup-
port of a wide array of projects, have been reviewed 
and approved under NEIWPCC’s quality manage-
ment system.

A QAPP is a planning document, or blueprint, for 
an environmental data collection effort. It describes 
how data are to be collected, analyzed, assessed, 
stored, and reported. A QAPP also outlines the 
important questions that project managers must 
consider in regards to their environmental data: how 
much information is enough, how much error is 
tolerable, what steps can be taken to minimize er-

ror, etc. But while a QAPP details the planning and 
implementation of a project to ensure the informa-
tion collected is robust, how can we be confident the 
project is executed according to plan? One way is by 
conducting field assessments to verify that approved 
procedures are being followed during data collection 
efforts.

In 2010 and 2011, NEIWPCC conducted field 
assessments of several Lake Champlain Basin Pro-
gram projects—specifically, the long-term monitoring 
program, boat launch steward program, and a short-
term monitoring program in the Missisquoi Bay 
watershed that supported the phosphorous critical 
source area determination. In 2012, we headed into 
the field to assess procedures being followed in the 
monitoring of the man-made oyster reefs in the New 
York-New Jersey Harbor Estuary (see story above). 
NEIWPCC had approved the project’s QAPP, but 
the time had come to assess whether collection and 
measurement of the oysters on the experimental reefs 
were being done as planned.

The assessment began on the shore of the 
Hudson River with a pre-sampling briefing at the 

In a photo taken during our field assessment, 
NEIWPCC Environmental Analyst and NY/
NJ Harbor and Estuary Program Restoration 
Coordinator Kate Boicourt prepares to collect oysters 
from the Hastings-on-Hudson reef.continued on page 19
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Talking Turf
Fertilizer Initiative Continues to Move Forward 

site of the Hastings-on-Hudson experimental reef. 
Kerstin Kalchmayr, the project manager from New 
York/New Jersey Baykeeper, led the briefing and 
highlighted the day’s intended activities, emphasizing 
what data collectors should do if they encountered 
unanticipated conditions or were uncertain of how to 
proceed. The collectors then got to work, bringing 
onshore surficial reef material so the attached oysters 
could be counted and measured. Staff from the 
Hudson River Foundation, U.S. Fish and Wildlife 
Service, NY/NJ Baykeeper, and the NY/NJ Harbor 
and Estuary Program assisted in the data collection 
and recording effort.

The seats are filled at the March 26 stakeholder meeting in Portsmouth, N.H., as Harry Stewart, director of the 
New Hampshire Department of Environmental Services’ Water Division and the NHDES representative at 
NEIWPCC Commission and Executive Committee meetings, delivers opening remarks. Stewart explained that 
guidelines developed through the Northeast Voluntary Turf Fertilizer Initiative served as the foundation for 
proposed fertilizer nutrient-control legislation in New Hampshire.

Quality Assured
continued from page 18

The good news to report is that all field work 
observed in association with the oyster reef sampling 
effort was conducted in accordance with the ap-
proved QAPP and no non-conformances were noted. 
Fortunately, this has been the case for all NEIWPCC 
field assessments conducted to date. Regarding the 
disparity in the overall number of QAPPs approved 
by NEIWPCC and the handful of field assessments 
we’ve conducted so far, it is important to understand 
that many environmental data collection efforts 
undertaken by or on behalf of NEIWPCC do not 
involve a field component. They may be computer 
simulation (modeling) efforts or what is termed “sec-
ondary data efforts,” where existing environmental 
data are collected and repurposed to draw new or up-
dated conclusions separate from the original intended 

use of the data. Also, it is only within the last several 
years that NEIWPCC has embarked on our field as-
sessment efforts, and we are still working toward our 
goal of assessing a relative percentage of the overall 
annual total of approved QAPPs.

Looking forward to the latter half of 2013 and 
beyond, rest assured that NEIWPCC staff and those 
who report to us are collecting sound and defensible 
environmental data. We can be confident that appro-
priate processes and procedures are in place to stand 
behind the decisions made with this information.

*  *  *

Michael Jennings (mjennings@neiwpcc.org) is 
NEIWPCC’s director of water resource protection 
programs and our quality assurance program manager.

By claIr ryan, neIWpcc

A second series of stakeholder meetings has 
reinvigorated the NEIWPCC-led North-
east Voluntary Turf Fertilizer Initiative. 

The meetings, held March 12 in Providence, Rhode 
Island, and March 26 in Portsmouth, New Hamp-
shire, focused on collecting feedback on a set of draft 
regional guidelines for turf fertilizer use practices that 
protect water quality. NEIWPCC compiled the draft 
guidelines using input from technical staff in our 
member states, aspects of recent state laws related 
to turf fertilizer, and university extension guidance 
documents.

The turf fertilizer initiative got its start in the 
spring of 2011, when the six New England state en-
vironmental agency commissioners asked NEIWPCC 
to work with the states and with turf fertilizer stake-
holders to develop comprehensive regional guidelines 
on turf fertilizer and clean water. The work is intend-
ed to supplement broader efforts within the states to 
reduce nonpoint source or land use-based nutrient 
pollution. Nutrients from a number of sources are 
washed off land and into bodies of water by rain and 
snow, and once in the water, can contribute to exces-
sive algae and plant growth, throwing natural systems 
and aquatic communities out of balance. It makes 
intuitive sense that turf fertilizer, a product intended 
to encourage plant growth on land, could have the 
same effect of encouraging plant growth in water if 
allowed to run off—but the states are well aware that 
turf fertilizer is only one contributor to their complex 
nutrient pollution problems.

In NEIWPCC’s approach to developing a com-
prehensive turf fertilizer initiative, we’ve broken our 
work into two focal areas: formulation and labeling, 
and application practices. NEIWPCC worked with the 
states in 2011 and 2012 to develop fertilizer formu-
lation and labeling guidelines and hosted a two-day 
stakeholder meeting in Boston last May to discuss the 
guidelines and identify areas for improvement. The 
meetings this March focused on users and application 
practices and were well attended, with roughly 40 
participants at each session. Outreach about the meet-
ings targeted people and organizations that apply turf 
fertilizer or work closely on turf fertilizer issues, either 

from the agronomic or environmental perspective, 
and we were pleased with the broad range of interests 
that attended. Participants included staff from state 
nonpoint source, pollution prevention, and agricul-
tural programs; representatives from professional lawn 
care companies and associated trade groups; sports 
turf managers and associated trade groups; university 
research and extension specialists; municipal grounds-
keepers; staff from regional watershed groups; as well 
as several representatives of turf fertilizer manufactur-
ers and associated trade groups who attended the May 
2012 meeting.

The March meetings featured roundtable discus-

sions that gave everyone a chance to directly share 
views on technical and political issues related to turf 
fertilizer use. Comments on our draft user guidelines 
were mostly positive, but attendees offered valuable 
suggestions for improvement. NEIWPCC is now 
summarizing the comments, and we’ll be working 
with the states to revise the draft guidelines based 
on the feedback. Our goal—to have final drafts of 
all guideline documents completed this fall. The turf 
initiative partners will also be working on distilling 
the complex user guidelines into a simple and under-
standable version aimed at homeowners.

*  *  *

Clair Ryan (cryan@neiwpcc.org) is a NEIWPCC 
environmental analyst and the coordinator of our work 
on the Northeast Voluntary Turf Fertilizer Initiative. 
To learn more about the initiative, visit www.neiwpcc.
org/turffertilizer.asp.
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Book Review

A Manifesto for a New Environmentalism

By heather radclIffe, neIWpcc

David Gessner’s got a thing for birds. A 
writer by trade and ornithologist by choice, 
Gessner’s love of birds permeates his book, 

My Green Manifesto: Down the Charles River in Pur-
suit of a New Environmentalism (Milkweed Editions, 
2011). His repeated apologies—“Pardon me for 
going on so long about a bird. These things happen 
when you are alone on a river”—don’t stop him from 
mentioning at least 32 different types of birds (more 
than that if you count specific species). After a while, 
when I’d come upon a noun I didn’t recognize, I’d 
assume it was a bird. But My Green Manifesto isn’t 
about birds—at least not entirely so. The book is 
about two simultaneous journeys: one, a physical 
journey down the Charles River in a borrowed kayak 
and then a leaky canoe with environmental planner 
Dan Driscoll; and the other, an intellectual journey 
as Gessner explores the idea of a new kind of non-
stereotypical environmentalism—“a sloppier form 
of environmentalism, a simultaneously more human 
and wild form, a more commonsense form and, 
hopefully, in the end, a more effective form. Because 
the old, guilt-ridden, mystical envirospeak just isn’t 
cutting it.”

Then, why so many birds? For Gessner, birds 
were the introduction to his own environmental-
ism: “My friends may give me a hard time for how 
much I write about birds, but the fact is that birds, 
more than anything else, have led to my transforma-
tion into this creature called an environmentalist. 
So much of my environmental life has begun with, 
and sprung from, birds.” Gessner anticipates being 
criticized for writing a lot about birds in this book 
but he has his reasons, including one for all readers—
“everything’s hitched to everything else”—and one 
for “do-gooder” environmentalists—“all I am really 
suggesting is taking a little time to get to know 
the world you are working so hard to save.” Quite 
frankly, I wasn’t bothered by his talk of birds—only 
by his apologizing repeatedly for it—especially when 
much of the writing was colored by beautiful imag-
ery: “The heron’s body is the blue of stains from old-
fashioned carbon paper. The blue darkens to some-
thing close to black at the wingtips, lightened only by 
a white splash of feathers—the heron’s ‘headlights’ as 
birders call them—between the two tones.”

Beyond his musings on birds, what’s Gessner offer 
the reader? He’s uncomfortable with the “environ-
mentalist” label and bothered by “the sheer earnest-
ness of environmentalism, the conviction that the 
world is doomed and the compulsive need to share 
this cheery news.” He doesn’t think we need “more 
theory, disembodied from the world.” Instead, 
Gessner’s manifesto seeks to answer the “seemingly 
simple question: How does any individual—swamped 
with other concerns and worries—wrestle their way 
toward a relationship with place and, perhaps, a 
means of fighting for that place?” Gessner answers 
the question by “offer[ing] examples of people, 
like Dan, who have made nature—and fighting for 

nature—part of their lives and 
seem the better for it.”

Gessner makes it a point 
to say “there are good parts 
about being alive.” (Glad to 
hear it.) And his definition 
of his new environmental-
ism is wide: “a less pure, 
less clean environmental-
ism,” he calls it, one that 
doesn’t focus on the merely 
tragic, doesn’t sound like 
socialist propaganda or 
nagging, but rather one 
that embraces excitement 
(“the sense of magic of 
why [environmentalists] 
cared to begin with”) 
and nonconformity. This 
new environmentalism 
is one I can embrace. 
Some of Gessner’s ideas may not be new or 
life-changing—“Tell me to save the world and I will 
panic. Some jobs are simply too big, too daunting. 
Too much for one individual. But tell me to save 
a chunk of that world, a river say, and I might just 
become engaged. Give me something to work at, to 
work with, outside myself, and I will”—but his words 
still resonate. But then Gessner’s ideas aren’t what 
make the book important; what makes it important is 
the example he provides, in the form of Dan Driscoll. 
As for practical advice, Gessner offers this: “Find 
something that you love that they’re [messing] with 
and then fight for it. If everyone did that—imagine 
the difference.” When looking for that place, he sug-
gests “that it is possible and even crucial to regard 
the place where you live, be it urban or rural, as your 
first wilderness, and as such more immediately vital 
and relevant than the national park you drive or fly 
to.”

Throughout the book, we find ourselves deep 
inside Gessner’s mind—a place I was more than 
curious about after watching his homemade book 
trailer on YouTube (http://bit.ly/XShfC9). It 
features a bearded Gessner wading through muddy 
marsh grasses to sit in a transplanted office chair 
to read aloud from a copy of his book. It made me 
smile and dub him nothing short of enigmatic. He 
doesn’t seem the type to grace academia with his 
presence; yet, he’s a professor at the University of 
North Carolina in Wilmington. Now, there’s nothing 
remarkable about Gessner being a college professor. 
My own favorite college professor, Bill Roorbach, 
was a writer before becoming a professor at Holy 
Cross (and then turning back to fulltime writing). 
But Gessner’s teaching style, as described in the 
book, is unorthodox. I couldn’t believe he published 
it; I was shocked. (No spoilers here; you’ll have to 
read the book.) I did, however, appreciate when he 
wrote, “…I have become the sort of animal known 
as a professor, but from the beginning I vowed that 
I would bring wildness into the classroom…Early on 

I learned that one good way to 
break students out of the deadly 
apathy of the classroom is to 
literally break them out. Taking 
classes outdoors, really outdoors, 
does wonders, and I’ve made it a 
staple of my teaching for years.”

Gessner gets that right. Bill 
Roorbach, a friend of Gessner’s, 
brought the wildness into his Holy 
Cross classroom—and our nature 
writing class was better for it. Bill 
was my first comprehensive intro-
duction into the world of nature 
writing, and when Gessner men-
tioned Bill Roorbach in his book, 
I was reminded of my own writing 
about nature at Holy Cross. I am a 
lifelong resident of Massachusetts (mi-
nus a three-year stint as a Vermonter—
though you’re never a true Vermonter 
unless you’re born there), but never a 

diehard Bostonian. Still, I couldn’t overlook a book 
about the Charles—no more than I could overlook a 
book that name-drops Bill Roorbach.

The Charles River is a character in and of itself in 
My Green Manifesto. From its headwaters to Boston 
Harbor, Gessner explores the river’s unlikely beauty 
from the canoe he shares with Driscoll, the hero of 
the book. Gessner describes Driscoll as “a man of av-
erage height and proportions,” yet I became acutely 
aware that Gessner thinks of Driscoll as anything but 
average. Gessner seems to revere Driscoll, admiring 
him for many things including his self-awareness. 
Gessner quotes Driscoll as saying:

We nature lovers are hyprocrites, of course…We are 
all hypocrites. None of us are consistent. The problem 
is that we let that fact stop us. We worry that if we 
fight for nature, people will say, ‘But you drive a car,’ 
or, ‘You fly a lot,’ or, ‘You’re a consumer, too.’ And 
that stops us in our tracks. It’s almost as if admitting 
that they are hypocrites lets people off the hook…What 
we need are more hypocrites…We need hypocrites who 
aren’t afraid of admitting it but will still fight for the 
environment. We don’t need some sort of pure move-
ment run by pure people. We need hypocrites! 

Gessner follows this up with a striking thought: 
“It occurs to me that, in its frankness and 
open humor, this attitude could do the en-

vironmental movement a world of good.” As the two 
men travel down the Charles, with Gessner examining 
his own environmentalism, Driscoll recounts his story 
of helping to transform the Charles into an urban ha-
ven and creating a green corridor through Boston. He 
fell in love with a place and then fought hard for it—a 
solid road map for us all to follow.

Driscoll’s not the only person quoted in the book. 
Gessner also relies heavily on excerpts from the likes 
of Wendell Berry, Rachel Carson, and Thoreau. 
While some readers might balk at Gessner’s excessive 
quoting of environmental legends, particularly since 

http://bit.ly/XShfC9
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he vowed to stop quoting them (and subsequently 
failed), I wasn’t particularly bothered. But Gessner’s 
best parts involve people that he interacts with, not 
those long since passed. Gessner should have more 
confidence in his own words. Those were the ones I 
liked most.

I especially liked his words about the river—the 
poetic waxing and sometimes crude honesty of a man 
drunk off the wildness. The book has more than a 
sense of place. It has senses. Gessner scatters bril-
liant images of nature throughout the book: “At one 
moment I am paddling in scorching midsummer sun, 
shirt off and sweating, and the next I find myself in 
the midst of a rain shower. All the while water bugs 
play across the river, pock-marking the surface along 
with the raindrops. As I float past, painted turtles 
plop off the mud banks, swallows swerve above the 
river hunting for insects, fish jump, and at one point 
I watch a beaver plow by with a sprig of vegetation in 
its mouth, leaving a V wake behind.” Maybe it’s the 
romantic in me, but I loved passages like this: “The 
wind swept out the clinging heat and the tourists, 
ushered in that clarifying light that made each and 
every object—each blade of eel grass or cormorant 
on a rock or outline of the gibbous moon—look 
like the only thing left on earth. I watched the leafy 
world redden, the sumac and poison ivy bloodying 
the bluffs right around the time of the cranberry har-
vest. I laughed as thousands of swallows gathered in 
groups, staging before their trip south, and speckle-
bellied starlings lined the phone wires, and for the 
first time I began to learn the names of birds.” 

It’s not all birds and beauty. Gessner’s imagery 
also includes juxtapositions of pure wild nature with 
nature tainted by human influence: “Painted turtles 
rest on snags and black crowned night herons roost 
in the trees and kingfishers shoot out over the river. 
It’s true we have to occasionally avoid half-sub-
merged cinderblocks and shopping carts, but if this is 
a limited and battered wilderness, it is also a resilient 
and recovering one.” He brings attention to “a pile 
of litter at the base of a red cedar—Coors empties, 
water bottles, and a Newman’s Own salad dressing 
bottle, as if these had been particularly health-con-

scious litterbugs” and “tennis balls and beer bottles 
and, mysteriously, dozens of orange golf balls” on 
the black banks of a marsh. My favorite simile hits on 
the phenomenon of rivers changing color in the pre-
Clean Water Act era: “We paddle past the Bleachery 
Dye Works where, less than a hundred years ago, the 
river’s color changed almost daily with the factory’s 
discharge: purple, red, brown, like a twisted Willy 
Wonka nightmare.”

Gessner is quite up front with his agenda, which 
he says is “to describe the ways that my own life, and 
the lives of some people I admire, are connected to 
the natural world, and the benefits that come from 
that connection, benefits that are not always obvious. 
To provide a way for those of us who would blanch 
at calling ourselves environmentalists to begin to at 
least think of ourselves as fighters, in the way that cit-
izens suddenly think of themselves as soldiers during 
times of war. Finally, by both argument and example, 
to provide a new language for those of us who care 
about nature.” My Green Manifesto is an easy but 
important, thought-provoking, and inspiring read; it 

is honest and full of passion. Gessner doesn’t claim to 
have all the answers and his uncertainty is refreshing. 
He merely advocates reconnecting with nature and 
falling in love with the limited wildness that is left. 
My biggest criticism: I wanted more—more of Dan 
Driscoll, especially in the epilogue where Gessner ad-
mits he doesn’t know what’s going on with Driscoll 
anymore. I wanted more of the history of how the 
Charles got so polluted in the first place. But I sup-
pose that wasn’t the point.

Gessner leaves his readers with three bullet points: 
“1. Have a small love affair with something in the 
world. 2. Get in a fight. 3. Launch a larger project 
of self and world.” But I’ll leave you with a different 
thought from Gessner—a thought both simple and 
profound: “Try brief experiments in caring about the 
world.”

*  *  *

Heather Radcliffe (hradcliffe@neiwpcc.org) is a 
NEIWPCC environmental analyst and a regular 
IWR contributor.

On Our List
By heather radclIffe, neIWpcc

A new book from Juliet Christian-Smith and Peter Gleick 
of the Pacific Institute promises to be a great resource for 
those interested in water policy. A Twenty-First Century 

U.S. Water Policy (Oxford University Press, USA; 2012) provides 
an independent assessment of water management and issues in 
the United States using hard data to support the authors’ views, 
including maps, charts, and case studies. The book addresses water 
challenges that our nation faces, but it also, importantly, provides 
key recommendations for a new water policy. With chapters on 
environmental justice, tribes, agriculture, energy, climate, and 
more, it seems this book will provide comprehensive and valuable 
information in the face of today’s challenges. It’s on our to-read 
list. Consider adding it to yours as well.

On the Record

A Talk with NEIWPCC’s Erin Jacobs 
A Professional Engineer Focused on Water Resources 

By heather radclIffe, 
neIWpcc

A s a licensed professional engineer and 
certified floodplain manager, Erin was no 
stranger to water issues when she joined 

NEIWPCC in February 2012. Her background 
included experience in pollution prevention, 
watershed studies, stormwater management, low 
impact development techniques, hydrology and 
hydraulics, hazard mitigation, and floodplain 
management. All that experience has proven 
valuable as Erin juggles multiple responsibilities in 

our Water Quality Division.

IWR: Erin, what did you do specifically before 
joining NEIWPCC?

Jacobs: I worked as a water resources engineer 
for an engineering consulting firm called URS in 
Maryland. I started there in June 2005 and worked 
in the water resources department for more than 
six years. One of our biggest clients was FEMA. We 
developed flood insurance rate maps for FEMA’s 
National Flood Insurance Program and performed 
high-water mark assessments after Hurricanes 
Katrina, Rita, and Wilma. I also worked on smaller 

projects including stormwater pollution prevention 
plans, drainage improvement plans, watershed 
studies, and public outreach. One of my favorite 
projects was developing the design and installation 
guidance manual on low impact development 
techniques for the RainScapes Rewards Rebate 
Program in Montgomery County, Maryland. I 
look forward to using my expertise in this area at 
NEIWPCC since we will be administering a green 
infrastructure homeowner rebate program for the 
Peconic Estuary Program; it’s going to be modeled 
after the Montgomery County program. 

continued on page 23
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Time Capsule

When Classification Was Our Calling
One of the most visible roles played by NEIWPCC in our early years involved 

the classification of water bodies in our member states. In 1948—just a year 
after NEIWPCC was formed—our Commissioners approved regional water 
classification standards in nine categories, such as coliform bacteria and color 
and turbidity; our member states then conducted sampling and lab testing to 
determine, based on the standards, the class of a water body or segment—Class 
A, for example, meant suitable for public water supply; Class B, suitable for 
bathing and irrigation; and so on. NEIWPCC’s Commissioners then had 
the responsibility for approving these classifications as well as a state’s plan to 
improve water quality if a higher class was desired.

As seen by the article below, NEIWPCC was integrally involved with 
classification well into the 1960s. The water quality standards process is more 

complex now, with TMDLs a key part of that process, and NEIWPCC no longer 
plays a specific, recurring role. But our coordination of NEIWPCC’s TMDL and 
Water Quality Standards Workgroups and our leadership in such matters as the 
development of the Northeast Regional Mercury TMDL show we haven’t strayed 
too far from our roots. 

We share this article not only for its highlighting of NEIWPCC but also 
because it reveals that environmental awareness—and the courage and 
commitment to act on that awareness—is nothing new in our region. Long before 
the Clean Water Act passed, our predecessors were acting boldly and creatively to 
improve water quality.

The article appeared in the Christian Science Monitor on July 10, 1962. 

By alBert d. huGheS,  
chrIStIan ScIence MonItor, July 10, 1962

Clean water is “money in the bank,” and New 
Englanders are becoming increasingly aware 
of this fact.

A great deal of New England’s attraction lies in 
its water resources—its lakes, streams, harbors, and 
inlets—and, correspondingly, a third of its total 
income is derived from recreation drawn to the state 
in many cases by its good water conditions.

Yankee communities are displaying a mounting 
willingness, therefore, to pay to assure that water 
is kept clean and the visitors coming. Local and 
business interests recognize that if lake and stream 
water is not potable or is not safely usable for 
swimming and boating, visitors are not attracted.

Streams Upgraded
Likewise, they recognize that if local water does 

not have adequate purity, industries employing water 
in their manufacturing processes are unable to locate 
in the vicinity.

Water-resource agencies of the states, under 
the leadership of the New England Interstate 
Water Pollution Control Commission, are 
constantly upgrading streams and bodies of water. 
For communities this means the construction 
of municipal sewage-treating plants and the 
co-operation of industries so that neither the 
municipalities nor industries pollute local water.

Multiple Uses Noted
Traditionally an area with large quantities of 

excellent water, New England communities now 
are finding it necessary to take steps to cut down 
pollution. One of the major reasons for doing this 
originates from the multiple demands made today 
upon water resources.

Nowadays a lake or steam may serve as 
combination water supply and swimming and boating 
area—and perhaps have an industry located on its 
edges. Each of these usages makes certain demands 
on water quality.

Potable water, of course, demands the highest 
standards of all, although swimming and boating uses 
follow a close second. Industry, by which is meant 
textiles, steel, refining, and irrigation, also requires 
certain water standards, although these are not so 
strict as the first two categories.

Since these standards vary as time passes and the 
demand for each type of water is increasing, water-
supply agencies today are realistically promoting what 
they call balanced use of water.

Water Areas Classified
By classifying water in lakes and segments of 

streams and exercising vigilant pollution control 
to maintain these selected standards, the pollution 
control commission seeks to satisfy all the various 
demands for water.

Recently Massachusetts and Rhode Island asked 
the interstate commission to classify three interstate 
river basins: Kickamuit River, Palmer River-Warren 
River, and Runnins River-Barrington River.

In one case, classification would mean a pledge 
by the two states to upgrade the water in a one-
mile section of the Kickamuit River in Warren and 
maintain it at that quality. Massachusetts would have 
to clean up the river near its origin.

Three Classes Set
The three classifications for interstate rivers are 

as follows: Class A—usable for marketable shellfish 
and for drinking after chlorination only; Class B—
usable for bathing and for drinking after treatment in 

addition to chlorination; and Class C—usable for fish 
life indigenous to the area.

Typical of some of the recent steam classifications 
was designation of a Class B standard by Maine and 
New Hampshire for the Piscataqua River basin. 
Approval by the State Legislatures of these standards 
means that measures will be taken to make this 
stream’s inland and tidal areas suitable for bathing 
and recreation, irrigation, and agricultural uses. The 
river will also be made a good fish habitat, and with 
filtration and disinfection will provide drinking water.

Approval Needed
After such an action, five-year plans must 

be submitted for approval by the water control 
commissions of the two states by Oct. 1, 1963. 
Legislation must be drafted and passed and plans for 
financing and administration completed by Oct. 1, 
1964.

Construction plans are scheduled to be completed 
and approved by the two state agencies on Oct. 
1, 1964, and contracts awarded and construction 
started by May 1, 1965. Construction is to be 
completed by Oct. 1, 1966, which will see a series of 
treatment plants built by the various communities of 
the two states on the Piscataqua basin.

Communities have to recognize also that the 
plants they build largely benefit municipalities 
downstream. Municipalities benefit when 
communities upstream from them undertake the 
building of treatment plants.

 Money in Bank: 
New England Cleans Up Its Waters
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field of water resources in a 
different way. The position fit 
my background and my plans for 
the future. I was really excited 
when I read the description of the 
position. I felt like it was written 
for me.

IWR: What are you working on 
now?

Jacobs: I manage our Water 
Quality Standards and Nutrient 
Criteria Workgroups, which 
involves coordinating meetings 
to foster collaboration among 
NEIWPCC’s member states 
and communicating informally 
throughout the year with 
workgroup members to facilitate 
information exchange and address 
issues of regional importance. 
I’m also project manager for 
NEIWPCC’s partnership with the Long Island 
Sound Study, so I manage projects funded by EPA 
through this program and oversee employees who 
work directly with LISS. I’m going to be busy this 
year issuing RFPs [requests for proposals] for at least 
five LISS projects.  

IWR: What do you like best about the work?
Jacobs: I like the variety because I’m working on 

different things every day. That keeps it interesting. 
I also really like working with people. I like 
maintaining relationships so this role suits me well.

IWR: What’s your favorite part about living in 
Massachusetts? 

Jacobs: It would have to be apple picking in the 
fall. I have to go every year. I love everything about 
it. I usually go with my mom or some friends. I think 
I love fall because I didn’t experience it until I was 
about 18. I moved from southern California to New 
Hampshire during my junior year of high school so 
fall still feels novel to me. I didn’t grow up apple 
picking or seeing leaves turn colors, and it was hot 

at Halloween. We would put out 
fake leaves and the cornucopia for 
Halloween and Thanksgiving, but 
it didn’t fit with the 70-degree 
weather and palm trees. 

As much as I love it here, my 
special place is Lake Windermere 
in British Columbia. That’s where 
I got engaged and married, and 
it’s where my husband Shane’s 
family lives now. It’s at the base 
of the Canadian Rockies in the 
Columbia River valley, and you 
never get tired of the views. When 
we drive there from Calgary, 
I’m so tired, but I can’t shut my 
eyes because the drive is just so 
gorgeous.

IWR: Can you share three 
things about yourself that no one 
at NEIWPCC knows?

Jacobs: I grew up as a competitive gymnast and 
then switched to dance, but now I just dance for 
fun. I love Zumba! I also love collegiate a cappella 
music—Bucknell’s Bison Chips, Duke’s Pitchforks, 
MIT Logarhythms. I’m obsessed. I’m also a huge 
Duke basketball fan even though I didn’t go there. I 
basically haven’t missed any games since 1997 when 
my sister starting going to Duke. I still record and 
watch every game that’s aired. 

IWR: You bring such a positive attitude to work 
every day. What’s your secret?

Jacobs: I just try to put myself in other people’s 
shoes and think about how I would want to be 
treated. I think it’s helpful to work together 
and always try to be positive. I think I’m fairly 
enthusiastic overall. If you’re in a good mood, other 
people are going to be in a good mood. 

IWR: Thank you, Erin. It’s been a pleasure.
Jacobs: Thank you! It’s great to let IWR’s readers 

know a bit more about me.

IWR: What was it like to get your PE 
[professional engineer] license?

Jacobs: After I got my undergrad degree in civil 
and environmental engineering from Bucknell, I 
passed the Fundamentals of Engineering exam to get 
my Engineer-in-Training license. Then, at URS, I 
got the four years of work experience I needed to be 
eligible to take the PE exam. I took the general civil 
engineering exam, which is an eight-hour, multiple-
choice, open-book test. I brought a rolling suitcase 
of binders and reference books flagged for key points, 
and I actually think I used most of the books. It was 
grueling, but I passed. Thank goodness. It was the 
biggest relief of my life. I didn’t want to take it again. 
The stamina required is crazy. I remember thinking: I 
am exhausted. My brain hurts.

IWR: You grew up in southern California and 
later, New Hampshire, then you attended Bucknell 
in Pennsylvania, plus your husband is from 
Canada. How did you end up in Massachusetts?

Jacobs: I moved here from Maryland in the 
fall of 2009 because my husband accepted a job in 
Worcester for a company that designs spacesuits. I 
continued to work remotely for URS for more than 
two years while working online to finish my master’s 
in Environmental Planning and Management 
from the Whiting School of Engineering at Johns 
Hopkins. Once I got my M.S., I was ready to go 
full-force into the job search. That’s when I saw the 
opening at NEIWPCC.

IWR: What made you want to join us?
Jacobs: A major theme in my master’s program 

was that the keys to successful management of 
water resources are communication, coordination, 
and collaboration. I recognized that tenet in 
NEIWPCC’s mission, and I wanted to be a part of 
it. After six years of experience in the engineering 
consulting world, I wanted to contribute to the 

Erin Jacobs (ejacobs@neiwpcc.org) 
is a NEIWPCC environmental 
analyst based in our Lowell 
headquarters.
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Follow NEIWPCC 
on Social Media

If you’re already a Twitter 
user, follow us by visiting 
twitter.com/neiwpcc. If 

you’re new to Twitter, get started 
by creating a free account at www.twitter.
com. Then type twitter.com/neiwpcc into 
your browser’s address bar, and once on our 
Twitter page, click “follow” in the upper right. 
We think you’ll be glad you did!

If you have a Facebook account, 
we’d appreciate a “like,” which 
allows us to send you messages and 
will help spread the word about our 
page to your connections. If you don’t have an 
account, create one for free at www.facebook.
com. You don’t need a Facebook account to 
view our Facebook page or anybody else’s, but 
an account will allow you to make connections 
with other Facebook users—and we’d like to 
connect with you!
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Coming Soon to Vermont
Since 1990, NEIWPCC, in partnership 

with our member states, has been coordinating 
the Annual Nonpoint Source (NPS) Pollution 
Conference, the premier forum in our region 
for sharing information and improving 
communication on NPS pollution issues and 
projects. Working with our 2013 cosponsor, 
Vermont DEC, we’re busy with preparations for this year’s event, to be held May 
14-15 in Burlington. See www.neiwpcc.org/npsconference for a draft event agenda 
and information on registration, which is now open for attendees and exhibitors. 
Register by April 26 for early bird pricing. Both full-conference and single-day 
registrations are available. For more information, contact NEIWPCC’s Clair Ryan 
(cryan@neiwpcc.org).

Conference Alerts

In This Issue:
Extreme Weather, Extraordinary Response: An IWR Special Report examines the water-related 
impacts of severe storms such as Sandy, the extensive efforts to recover from damages, and the 
planning for a precarious future

NEIWPCC’s Ron Poltak on the changing climate and the need for resilience

No Easy Feat: The effort to restore oysters to the New York-New Jersey Harbor Estuary

Book Review: A bird lover makes his case for a new environmentalism

An accomplished NEIWPCC staffer shares her story… 66 years of water pollution control 
history now online… and more… 

April 2013

Countdown to Tanks
NEIWPCC is again leading preparations for 

the National Tanks Conference and Exposition, 
which provides unparalleled learning and 
networking opportunities for the underground 
storage tanks community. The 24th edition will 
be held September 16-18 in Denver, with pre-
conference workshops on September 15. Working with EPA OUST, ASTSWMO, 
and the Colorado Department of Labor and Employment, we’re planning an 
extraordinary event featuring nationally recognized speakers, a wide range of 
educational sessions, and an expo showcasing tanks products and services. See 
www.neiwpcc.org/tanksconference for details. Exhibitor registration is now open 
and attendee registration is expected to open May 15. For more information, 
contact NEIWPCC’s Jaclyn Harrison (jharrison@neiwpcc.org).

www.neiwpcc.org/npsconference
www.neiwpcc.org/tanksconference
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