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Deep in a Flooded Tunnel, Mud and a Little Bit of Light. 

 

Workers and Coast Guard personnel dropping hoses down a  
shaft at a ventilation building for the Brooklyn-Battery Tunnel.  

 
Water poured into the Brooklyn-Battery Tunnel during Hurricane Sandy 

, and engineers have not pumped all of it out.  

 
 
 
 
 
 
The water is almost gone, but inches of sticky mud remain, offering a squelch when shoes sink in and a little smacking sound when 

they pull away. This is the midpoint of the Brooklyn-Battery Tunnel and its((( lowest spot, 140 feet below))) a 

ventilation building that sits on a spur off Governors Island in New York Harbor. The building has machines that normally force air 

down shafts into (((the two-mile-long tunnel))), which has remained closed since it was flooded during Hurricane 

Sandy. Now, however, engineers are using those deep shafts to pump water up. A steel stairway within the ventilation 

building leads up to the access ports for the airways, where workers have snaked((( six-inch-wide 
hoses deep into the darkness below))). Outside, four big diesel engines roar, 
circulating hydraulic fluid through the pumps at high speed, moving the water out of the 
tunnel and into the harbor. “We never thought we would use these shafts for water,” said Romolo De Santis, a facility 

engineer for the Metropolitan Transportation Authority. But Mr. De Santis and his colleagues never thought that they would 
have to((( get 86 million gallons of water out of the tunnel))), either. These pumps, along 
with others in the Battery and Brooklyn, have been (((drawing out as much as 10,000 
gallons a minute))).  
 

Tunnel (with entrance ramps) 
Has an effective length of over 2 miles 
……about 12,000 feet 

15 ft. 

32 feet wide 

INTRODUCTION: This 15 ft x 32 ft x 12,000 ft tunnel filled 
with sea water as a result of hurricane Sandy. Two tunnels 
are here(Manhattan – Brooklyn  & vice versa).  
 
HINTS: For water…7.48 gal/ft3 , 8.34 lb./gal, 550 ft lb./s = 
1 hp, V = L w h , Power P = W/t = mg h/t = (mg/t)h 
 
QUESTIONS: (a) Find  net volume(ft3) of water in two 
tunnels?  
(b) Convert volume of water in ft3 into gal? 
(note the article claims 86 million gal were in the two 
tunnels……Thus, you are verifying volume as stated in the 
article).  
(c)Pumping water out at 10,000 gal/min, find how many 
hours it will take to pump out 86,000,000 gal of water? 
 
(d) About how many days will it take to pump all that 
water out? 
 (e) How powerful(ft. lb./s) are the pumps 
which are pumping out 10,0000 gal/min ? 
 
 (f) How powerful are these pumps in HP ? 
 
ANSWERS: (a) 11,520,000 ft3 , (b) 86,169,600 gal. 
 
(c)~ 143.62 hrs., (d) ~ 6 days, (e) 1.946 X 105 ft. lb./s 
 
(f) ~ 353.8 hp 
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