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“Ferries fill an important gap between traditional estua-
rine monitoring, where you go out once a week or once a 
month in small boats, and mooring-based offshore moni-
toring programs,” said Hans Paerl, a professor at University 
of North Carolina at Chapel Hill’s Institute of Marine 
Sciences (UNC-IMS). “Our nation’s medium- to large-
size water bodies are extremely important for fisheries, our 
economy, recreation and homeland defense. And yet, they 
are very challenging to monitor with traditional methods.” 

North Carolina did not have a routine monitoring 
program on Pamlico Sound before FerryMon, Paerl said. 

Because the Neuse River Estuary and Pamlico Sound are 
essential nurseries for many important fish species, re-
searchers must be able to predict how this ecosystem will 
respond to water quality changes so state agencies that are 
responsible for water quality can take quick action. 

FerryMon is commissioned by the North Carolina 
Department of Environment and Natural Resources 
(NC-DENR) in conjunction with Duke University 
Marine Laboratory (DUML), UNC-IMS and the 
North Carolina Department of Transportation Ferry 
Division (NCDOT). 

F
erries crossing the Neuse River and Pamlico Sound on regular routes have been equipped with 

a water quality monitoring system for continuous collection of water samples and water quality 

data as part of the FerryMon program, which began in 2000. Over the past seven years, the program 

has uncovered water quality problems, such as toxic algal blooms, changes in water clarity and 

excessive nutrient loadings that cannot be detected by standard monitoring techniques. 
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Ferries monitor water quality with data system as part of North Carolina program
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Series 700 submersible level
transducers provide numerous
cost-effective options for applica-
tions such as level control, pump
control, and well monitoring:

• Custom level ranges (5 to 700 ft.)

• Wide accuracy ranges (to ±0.05% FS)
• Analog output options (mA, VDC, mV)
• Application-compatible nose cap alternatives
• Multiple cable types in custom lengths
• Welded 316 SS or titanium construction
• Optional lifetime lightning protection

And they deliver those solutions quickly, too, with lead times of 1-5 days.

Benefit from industry-best performance and economy delivered by the
originator of KPSI Level and Pressure Transducers, with reliability proven 
in the most demanding environments. 

For a closer look at such versatile level sensing technology,
contact Pressure Systems today.

Our versatile Series 700 transducers solve 
any level sensing need in less than 5 days.
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Introducing WaterInfoLink.com, the 
centralized water and wastewater 
industry search engine

“Keyword mix-ups,” irrelevant results 
and disorganized information make 
using general search engines bad for 
business. There’s a new way to find the 
latest information on key industry issues, 
products and services. WaterInfoLink.
com is the exclusive industry search 
engine that compiles the information 
you need with accuracy and speed.

WaterInfoLink.com is brought to you 
by the publishers of Water & Wastes 
Digest and Storm Water Solutions, 
leading authorities in the industry. With 
search results compiled from published 
articles, journals, white papers, supplier 
sites, association news, product 
guides and regulatory news, you can 
have confidence in the quality of the 
information. It’s free and easy to use, 
with no registration required.

Monitoring System
FerryMon’s water quality monitor-

ing system, which is about the size of a 
washing machine, is installed on three 
NCDOT ferries. One ferry makes 40 
crossings daily along the Neuse River 
between Cherry Branch and Minne-
sott Beach. 

The heart of the monitoring system 
is the YSI 6200 data acquisition sys-
tem—interfaced with the small, durable 
YSI 6600 multiparameter monitoring 
sonde—customized for FerryMon by 
YSI’s Integrated Systems & Services 
Div. 6200 system is sent nightly from 
the ferry by cell phone to the UNC-
IMS laboratory. The data is then made 
available to the NC-DENR, U.S. Envi-
ronmental Protection Agency, National 
Oceanic & Atmospheric Administra-
tion, local water quality and fisheries 
agencies, researchers and schools. 

Other monitoring systems often 
require ongoing attention and frequent 
maintenance, but YSI’s sonde operates 
self-sufficiently. Maintenance is per-
formed every 10 to 14 days by a techni-
cian who replaces the sonde on each 
ferry with a newly calibrated one. 

With the help of the data system, 
FerryMon has documented variations 
in estuary and coastal waters. 

“Because marine organisms are sel-
dom distributed homogenously, it’s easy 
for monthly monitoring programs to 
miss patterns and patches in time and 
space,” Paerl said. “An algal bloom may 
only be a few hundred meters across, 
so we might not catch it with standard 
monitoring. This can affect regulatory 
actions and have important ramifica-
tions for management.” 

In Spring 2007, FerryMon helped re-
searchers identify a large dinoflagellate 
bloom, which can trigger low oxygen 
(hypoxia), fish kills and toxicity. “The 
ferries picked up this bloom and raised 
the red flag,” Paerl said. 

The program caught another dino-
flagellate bloom in September 2006, 
on the heels of tropical storm Ernesto. 
More extensive sampling allowed 
researchers to delineate the extent of the 
bloom, which produced small fish kills 
in the Neuse River’s tributaries. “For 
regulatory agencies, this provides more 
evidence that nutrient-input controls 
are important and that the TMDLs in 
place are justifiable,” Paerl said. 

Analyzing Trends
Researchers can review data from 

the program for trends and attempt to 
link blooms to nutrient-input events. 
By analyzing trends over a number of 
years, researchers can learn whether the 
frequency of blooms is increasing or 
decreasing, whether blooms are related 
to climate change and how Pamlico 
Sound responds to hurricanes, tropical 
storms and droughts. 

Paerl said FerryMon data has helped 
researchers learn how different storms 
affect water quality in Pamlico Sound 
and how long these impacts last. Short-
ly after the first ferry was instrumented 
in November 2000, it documented the 
lingering effects of Hurricane Floyd, 
which struck the area in September 
1999. “Elevated chlorophyll levels and 
changes in species of algae were seen 18 
months later,” Paerl said. 
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The nameplate. It’s the last, and most important, part to go on the pump. 
Since 1933, we’ve manufactured our pumps to exacting standards for one 
simple reason. The best parts make the best pumps. This gives us the
confidence that when we put the Gorman-Rupp nameplate on a pump,
we know it’s the best performing and most durable pump in the industry.
It’s been that way for 75 years.

Visit www.GRpumps.com for more on our 75th anniversary celebration.
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Researchers used to make assumptions about the effects of hurricanes on water 
quality. “Now we can reliably document these effects for the state, which main-
tains a database for looking at issues such as climate change, long-term impact and 
increased frequency of hurricanes,” Paerl said. “We have a much better handle on 
natural perturbations and their effects compared to human effects.” 

The Future of Ferry Monitoring 
Underway monitoring is capturing more attention from the scientific community 

as a reliable, inexpensive way to collect water quality data that would otherwise be 
too impractical and expensive to collect. By installing these systems on more ships 
on their regular routes, Paerl has been able to create accurate, high-resolution base-
line datasets to observe how water quality, water conditions and ocean life change in 
the same area over long periods of time. 

The state has continued to fund FerryMon. If Paerl can obtain additional 
funding, he hopes to equip additional ferries on Pamlico Sound with automated 
monitoring devices in the near future. WWD

Robert M. Ellison is global market/business development manager for YSI, Inc. 
Ellison can be reached at 508.468.8612 or by e-mail at rellison@ysi.com.

For more information, write in 1114 on this issue’s Reader Service Card.

LEARN MORE
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www.wwdmag.com/lm.cfm/wd080814
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