
A CleAn Ride
SCR retrofit reduces NOx emissions for Staten Island ferry

By Dawn M. Geske

To prepare for a harbor deep-
ening and dredging project 
that will occur over the next 

decade, the Port Authority of New 
York and New Jersey along with the 
New York City Dept. of Transportation 
have retrofitted the second ship in its 
fleet of Staten Island ferries. 

For the project a selective catalytic 
reduction (SCR) emissions control 
system was installed on the ferry John 
A. Noble which has been in operation 
since 1986. The SCR system was 
provided by Johnson Matthey, which 
also designed a similar SCR system 
that was retrofitted on the ferry Alice 
Austen in 2003.

“The goal of this project was to 
install an SCR system on the John A. 
Noble that was as identical as pos-
sible to the one on the Alice Austen 
since they are sister ships,” said Ben 
Tatum, applications engineering man-
ager at Johnson Matthey. “We wanted 
to keep the design similar so that the 
DOT could have one set of spare parts 
and the operators could operate either 
system without having to be trained on 
two different pieces of equipment.”

Similar ships, the John A. Noble 
and Alice Austen are the two smallest 

ships in the Staten Island fleet with a 
carrying capacity of 1300 and 1280 
passengers, respectively. Both ships 
weigh in at 500 tons with the John A. 
Noble measuring 196 ft.

The same engines power both fer-
ries, with each ferry using two 69 L 
Caterpillar 3516 diesel engines rated 
1550 hp. One engine is designated 
to drive the back propulsion sys-
tem while the other powers the front 
propulsion system. Johnson Matthey 
designed an SCR system to be fitted 
to each engine.

The Johnson Matthey SCR system 
is comprised of a catalyst housing for 
SCR and an oxidation catalyst, mix-
ing duct, urea injection system, piping 
and a urea pump skid. “The system 
injects urea into the mixing duct,” said 
Tatum. “The urea hydrolyzes and 
turns into ammonia once it comes in 
contact with the hot exhaust gases.

“Internal mixing vanes in the mix-
ing duct create a homogeneous mix-
ture of exhaust gas and ammonia, 
which is sent through the exhaust 
ductwork and into the SCR housing 
where the reaction takes place to 
reduce NOx emissions.”

While Johnson Matthey took care in 

engineering the two ferries with similar 
SCR systems, it did make allowances 
for technology improvements that have 
occurred since the original Alice Austen 
retrofit. “The most significant improve-
ment over the Alice Austen system was 
the catalyst formulation that we used,” 
said Tatum. “As the ships travel from 
port to port there is a limited window of 
system operation due to the tempera-
ture requirements for the SCR catalyst. 
Once the ship leaves the no-wake 
zone, it goes to full throttle and the 
exhaust temperature starts to increase. 
When the exhaust reaches the thresh-
old temperature the urea injection will 
begin automatically.

“The urea injection rate is based 
on an engine load map that is pro-
grammed into the software at commis-
sioning. The map of urea injection ver-
sus engine load allows the software to 
automatically increase urea injection as 
engine load increases to consistently 
control NOx reduction. 

“On the Alice Austen the SCR 
catalyst requires 600°F exhaust tem-
perature before urea injection can 
begin. With the new lower activation 
temperature SCR catalyst in the John 
A. Noble, urea injection can begin 

A Johnson Matthey selec-
tive catalytic reduction 
(SCR) emissions control 
system was installed on the 
John a. noble, part of the 
Staten Island ferry fleet, to 
reduce NOx emissions for 
a future harbor deepening 
and dredging project.
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at temperatures as low as 480°F. 
This low temperature catalyst allows 
for urea injection that starts sooner 
and ends later resulting in the NOx 
emissions being reduced for a great-
er percentage of the trip between 
Staten Island and Manhattan with the 
John A. Noble.”

The SCR system is capable of 
reducing NOx by 70% and CO emis-
sions by more than 85%, Johnson 
Matthey said. The SCR system is 
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Two 69 L Caterpillar 3516 diesel engines rated 1550 hp power the ferry John a. noble. One 
engine is designated to drive the back propulsion system while the other powers the front 
propulsion system. Johnson Matthey designed an SCR system for each engine.

estimated to reduce more than 16.5 
tons of NOx per year.

Urea is fed to the SCR system 
through two 1000 gal. stainless steel 
urea tanks mounted in the void space 
of the ship. The tanks are installed 
on either side of the ship to account 
for balance.

The retrofit also included the instal-
lation of an ammonia detection and 
ventilation system, mounted in the 
void space of the ship. “There’s an 

ammonia sensor in the void space 
next to the urea tanks that detects if 
there is more than 10 ppm of ammo-
nia present in the room,” said Tatum. 
“A high ammonia concentration will 
cause the sensor to automatically 
turn on an exhaust fan to ventilate the 
confined space.”

The SCR system was installed 
by Derecktor Shipyards, Bridgeport, 
Conn., which built the John A. Noble. 
Engineering consulting firm M.J. 
Bradley, Manchester, N.H., oversaw  
the project.

The John A. Noble is one of seven 
ferries in the Staten Island fleet. The 
ferries make over 35,000 trips annu-
ally, carrying 20 million people a 
year between St. George on Staten 
Island and Whitehall Street in lower 
Manhattan. dp
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