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2007 CORPORATE SPONSORS 
The HDC-SETAC Board of Directors and our membership would 

like to thank our Corporate Sponsors for their generous support.  
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Once again, I wish to thank Aqua Survey, Inc. 
and especially Ken Hayes for the time, man-
power, and equipment to produce this news-
letter.  Thanks also to Lisa Pipolo and Don 
Nazario for their help with this newsletter. 
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Well, it’s been one 
heck of a run! For 
the last time, I will be 
writing this column 
for HDC. I’ve been 
C o m m u n i c a t i o n s 
Director for 7 years, done the 
VP/President/Past President track 
before that and was Treasurer even 
before that. All in all, I have been on 
the Board for the past 13 years! 

2007 will be a year of major change 
on the HDC Board. The Board will 
lose over 50 years of Board experi-
ence as Larry Lyons, Chuck Shorten, 
Ken Hayes and I will be coming off 
the Board this year. I want to thank 

Larry, Chuck and Ken for their tire-
less and invaluable time, effort and 
sweat-equity into the Chapter. The 
Board will miss all of you a great deal! 

Lest people think the Board is in trou-
ble, nothing is further from the truth. 
The current Board with Carolyn Ben-
tivegna as President, Steve Brown as 
the incoming President (April) and 
Ron MacGillivray as the new Vice 
President/President Elect, Chris Nally 
as Treasurer, Rich Henry as Commu-
nications Director and Amanda Max-
emchuk as Secretary, is in excellent 
shape. I look forward to seeing how 
the new Board will take the Chapter 
into the future with innovative and 
exciting initiatives. One new idea is to 
offer a graduate or undergraduate 
student research grant funded by the 
Chapter (see Carolyn’s “Letter from 
the President” for details). 

I will miss all the people I have served 
with on the current and past Boards 
and I had a wonderful time interacting 
with a great group of people. But it is 
time to move on and put the Chapter 
in the hands of younger and ‘fresher’ 
individuals. I hope to see many of you 
at our Spring Annual Meeting on 
April 26-27, 2007 at the historic 
Prallsville Mills in Stockton, NJ! 

Jon Doi 

Editor’s Pen 
By Jon Doi, HDC Communications 
Director 
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Thanks to the 2007 Corporate Sponsors 

Larry Lyons, Lockheed Martin/REAC 

A “hearty round of applause” is in 
order to our “2007 Corporate Spon-
sors” acknowledged on the back page 
of  this newsletter. Our continued suc-
cess and growth is made possible with 
the generous support of our 
“Corporate Sponsors”. The funding 
allows our chapter to provide quality 
conferences and workshops at  a re-
duced cost to our members, and aids in 
paying for many behind-the-scene op-
erating expenses. This funding also 
permits us to offer an attractive student 
award program for undergraduate and 
graduate students. It also sponsors 
awards at the Delaware Valley Science 
Fair, a regional science fair for high 
school students. 

We have recently added a new category 
of Corporate Sponsor to our pro-
gram—Sustaining Corporate Sponsor. 
This category is for sponsors that make 

an extraordinary contribution to the 
Hudson-Delaware Chapter—an 
amount of $1,000 or greater. We want 
to thank Aqua Survey, ExxonMobil 
and Rohm & Haas for being the first 
three members of this truly special 
category in our Corporate Sponsorship 
Program! 

If you would like to join this distin-
guished list of “Corporate Sponsors,” 
please feel free to contact me at 732-
4 9 4 - 4 0 7 5  o r  b y  e m a i l 
(lalyons@comcast.net). You can 
choose to be a Sustaining Corporate 
Sponsor with a minimum contribution 
of $1,000, a Full Corporate Sponsor 
with a contribution of $500, or an As-
sociate Corporate Sponsor with a con-
tribution of $250.  We hope that our 
chapter membership will consider get-
ting their organizations involved in our 
Corporate Sponsorship program! 
 

Larry A. Lyons, Treasurer 

Abstracts should indicate all 
authors and affiliations with 
clear indication of presenting 
author. 

3. The student’s campus and per-
manent address, phone num-
ber and email address. 

4. The major advisor’s name, 
address, phone number, and 
email address. 

5. The student’s current enroll-
ment (institution, department 
degree program, and expected 
date of completion) 

6. A statement from the major 

advisor identifying the research 
presented as predominantly 
that of the student. 

Submit the required items to: 
Amanda Maxemchuk 
Camp, Dresser & McKee, Inc.  
Raritan Plaza I, Raritan Center  
Edison, NJ 08818  
Phone:  (732) 225-7000  
Fax:  (732) 225-7851  
Email:  maxemchuka@cdm.com 
 
Please forward this announcement to 
all students who may be interested.  
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2007 Student Research 
Awards Program 

The Hudson/Delaware Chapter 
(HDC) of the Society of Environ-
mental Toxicology and Chemistry is 
pleased to once again sponsor student 
research awards. The purpose of these 
awards is to both recognize out-
standing young scholars and to encour-
age active participation in SETAC and 
the HDC. 
Students and/or their faculty advisors 
must be HDC members, or must apply 
for membership at the time of award 
application. The academic program 
must be located in the HDC area 
(NY/NJ/PA/DE). 
HDC-SETAC and its sponsors will 
cover travel expenses, up to $1,000 and 
a $500 cash prize, to send a graduate 
student manuscript award winner to 
the National SETAC Meeting in 
November.  
To be eligible for the Grand Prize 
Award: 

• A manuscript relevant to environ-
mental science and suitable for 
publication in SETAC’s Environ-
mental Toxicology and Chemistry jour-
nal must be submitted to the 
HDC board for review.   

• Different from previous years, the 
manuscript can be submitted at 
any time during the year—not just 
before the Spring Annual HDC 
Meeting. The research and manu-
script must be primarily done by 
the student. The research must be 
current.  

• A poster of the work must also be 
presented at the next HDC An-
nual Meeting. The winner must 
agree to submit his or her paper 
for presentation at the National 
SETAC meeting. 

• The awardee must also agree to 
provide acknowledgement of the 
award from HDC-SETAC and its 
sponsors on the poster and in 
subsequent published manuscript 
of the work. 

Two different categories of student 
poster awards are offered: 

• Graduate Student Poster Awards: 
Up to three cash awards ($300, 
$200 and $100) will go to the best 
graduate student poster presenters 
at the Chapter meeting. 

• Undergraduate Student Poster 
Awards: Up to three cash awards 
($200, $125 and $75) will go to the 
best undergraduate student poster 
presenters at the Chapter meeting. 

To be considered for any poster prize, 
a research poster relevant to environ-
mental science must be presented at 
the annual HDC meeting. 

• The HDC Board of Directors will 
review all posters and reserves the 
right, based on scientific merit, to 
reject any and all materials submit-
ted. 

• To apply for the award, students 
must submit the following by 
April 20, 2007: 
1. A letter of application from the 

student. 
2. A 250-word abstract by email.  

 
 
 
 

Student Forum 
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President’s 
Corner 

It’s been a great year as the President of 
HDC-SETAC. The Chapter co-sponsored 
a very successful fall workshop - the Sec-
ond Passaic River Symposium: Progress 
and Challenges. We also tried a new for-
mat for the local chapter meeting held last 
year at West Chester University. The for-
mat included platform sessions for our 
local membership. This seemed to be well 
received and we thank those that pre-
sented. The meeting this year (April 26-27 
at Prallsville Mills, Stockton, NJ) follows 
the same format. But we are adding an-
other element, a major river symposium 
on Thursday afternoon. We hope these 
changes meet the needs and interests of 
our membership. 
The Board looks forward to the new year. 
Steven Brown will be taking over as your 
new President and Ronald MacGillivray 
has been elected as the new Vice Presi-
dent. Several long standing Broad mem-
bers are retiring from the Board, so please 
consider serving! Elections will be an-
nounced at the local chapter meeting in 
April. We are also discussing the next fall 
workshop. The tentative location is Tux-
edo, NY; a beautiful place, and the tenta-
tive topic is watersheds of the upper Hud-
son and Delaware Rivers. Please send us 
your ideas for workshop topics. 

Part of our mission as a chapter is to help 
develop new professionals in environ-
mental fields. In recognition of research as 
an important component of that training, 
the Board is pleased to announce a new 
HDC research award for either under-
graduate or graduate students. The award 
would provide $3000 for one year and 
could cover a student stipend and/or re-
search supplies. The student must be rec-
ommended by a faculty mentor. Recipi-
ents are required to present their work at 
the HDC-SETAC regional meeting in the 
year in which the award is given. This 
award complements the Chapter’s long 
standing student poster awards, which 
have included travel funds for the winner 
to the national meeting. Details and a call 
for proposals will be forthcoming. 
In closing, the HDC-SETAC continues to 
thrive as part of a larger scientific commu-
nity. We hope that the changes made over 
the last year have met the needs of our 
membership. Please feel free to contact 
our new President, Steven Brown, with 
any suggestions. 
Kind regards, 

 Caroline Bentivegna 
HDC President 2006-07 

People on the Move - Don 
Nazario 

Every year brings change and this 
year it brought new employment. At the 
beginning of 2007 I was happy to join 
Ken Hayes, Dr. Jon Doi and the staff of 
Aqua Survey, Inc. (ASI) in Flemington, 
NJ.  My new title is Sr. Environmental 
Scientist.  For the past 18 years I have 
worked for several environmental labora-
tories and experienced most of the differ-
ent environmental testing markets. At 
Aqua Survey I will focus primarily on 

marketing and business development for 
the company. Clearly understanding our 
client’s needs is important for success.  
Also part of my responsibility will be in-
forming them of new capabilities and 
services. I now work with a fleet of over 
25 research, survey and work vessels; ex-
tensive toxicology testing facilities and a 
staff of seasoned professionals. Currently 
I am a member of the Society of Ameri-
can Military Engineers (SAME), the Little 
Conestoga Watershed Alliance (LCWA) 
and a board member for the Society of 
Environmental Toxicology and Chemistry 
(SETAC).  

HDC-SETAC Newsletter 
Spring 2007 

Page 3 



 
 
 

Upcoming Meetings 

23rd Annual 2007 Spring Meet-
ing – Rivers at Risk: Stressors 
and Solutions 

April 26-27, 2007, Prallsville Mills, 
Stockton, NJ  

Amanda Maxemchuk of Camp, Dresser 
and McKee Inc. and Chris Nally of Ameri-
can Aquatics Testing, meeting co-chairs 

It’s that time of 
year again. The 
HDC SETAC 
annual spring 
meeting is rapidly 
a p p r o a c h i n g , 
once again return-

ing to the historic Prallsville Mill in beauti-
ful Stockton, NJ on April 26-27th. This 
year’s meeting is promising to contain 
more useful information than ever. It 
seems that all people in the environmental 
field in this region are actively involved, or 
have been involved, with projects that 
revolve around one of the major river 
systems, whether it is the Delaware, 
Schuylkill, Hudson, or part of the Newark 
Bay Complex. This meeting will cover all 
of them. 
The meeting format has changed slightly 
again this year to accommodate the three 
major rivers sessions that will be held 
concurrently on Thursday afternoon. We 
will start out the day on Thursday with 
platform presentations from the member-
ship. Then on Thursday afternoon people 
will have a choice of three different mod-
erated sessions which will cover hot topics 
for the Hudson River, the Delaware and 
Schuylkill Rivers, and the Newark Bay 
Complex. Presenters and discussions for 
the Delaware and Schuylkill Rivers will 
include Amanda DeSantis with the Du-
Pont Corporate Remediation Group 

(CRG) discussing Historical and Current 
Multi-Stressor Impacts on Environmental 
Conditions of the Delaware River Estu-
ary, and Namsoo Suk of the Delaware 
River Basin Commission (DRBC) discuss-
ing the Linkage Between Land-Based 
Contaminated Sites and a PCB TMDL in 
the Delaware Estuary. The Newark Bay 
Complex agenda includes discussions with 
Ed Garvey of Malcolm Pirnie, Inc. on the 
Current Status of Contamination in the 
Newark Bay Complex, Dennis Susz-
kowski with the Hudson River Founda-
tion on Comprehensive Ecosystem Resto-
ration Efforts in the NY/NJ Harbor Es-
tuary, as well as Keith Cooper from Rut-
gers University. The Hudson River ses-
sion will be jointly led by Doug Gar-
barnini of the USEPA and Adam Ayers 
with GE. Topics are those affecting peo-
ple in government, industry and in acade-
mia, alike. If your interests are torn be-
tween sessions, don’t be concerned. The 
afternoon will end with a joint discussion 
of key points discussed during each of the 
sessions. 
Although the meeting adjourns at 4:00 on 
Thursday afternoon, you won’t want to 
miss the evening’s events. As always, we 
will have our late afternoon poster social, 
where our members will have an opportu-
nity to network and present and discuss 
their work, as well as the ever-popular 
Volleyball Classic. This year, we will also 
have the wonderful opportunity to wit-
ness a shad haul performed by one of the 
oldest family fisheries on the Delaware. 
The Lewis family performs a shad haul 
the old-fashioned way each year for the 
annual Shad Festival in Lambertville, NJ 
to keep a piece of history alive. Steve Me-
serve of the Lewis Fishery will also be 
joining us for dinner at the Lambertville 
Station to talk about the fishery after-
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female characteristics turned up a range of 
chemicals including pesticides, flame-
retardants, and personal-care products, 
the USGS said.  
Rivers and streams in Maryland, Virginia 
and West Virginia feed the Potomac. "We 
analyzed samples of 30 smallmouth bass 
from six sites, including male and female 
fish without intersex and male fish with 
intersex," said Douglas Chambers, a 
USGS scientist who led the study. "All 
samples contained detectable levels of at 
least one known endocrine-disrupting 
compound, including samples from fish 
without intersex." Endocrine disrupters 
affect the animals' hormone systems. They 
can cause birth defects and sexual abnor-
malities called intersex in species ranging 
from frogs to alligators and perhaps hu-
mans as well.  

"Antibiotics were detected in municipal 
wastewater, aquaculture, and poultry-
processing effluent, with the highest num-
ber of antibiotics and the greatest concen-
trations found in municipal effluent," the 
USGS wrote in the report, published at 
http://pubs.usgs.gov/of/2006/1393/. 
The USGS said the sexual changes in the 
fish were discovered by accident in 2003, 
when scientists were investigating massive 
fish kills.  
"Many potential sources of contaminants 
discharge to the South Branch of the 
Potomac and Cacapon Rivers. Chief 
among these are runoff from agricultural 
activities, municipal and domestic waste-
water effluent (both treated and 
untreated), industrial wastewater, and 
gypsy moth control programs using di-
milin (diflubenzuron)," the report reads.  

Our Treasurer’s Parting 
Words ... 
Larry Lyons, Lockheed Martin/REAC 

It has been a pleas-
ant journey upon 
reflecting on my past 
13 years (9 years as 
Treasurer) on the 
HDC board of direc-
tors. It has been one 
of friendship and 
camaraderie, one of hard work and dedi-
cation, and one of professionalism and 
teamwork.  
Behind the scenes there is a lot of energy 
that goes into making this chapter func-
tion. Foremost it is the result of the con-
tributions of a dedicated board of direc-
tors. Developing Spring conferences and 
Fall workshops each year evolves from 
the hard work of this team. It was always 
a joy to see the programs come together. 
It’s such a delight to see the active partici-

pation of all of our speakers that have 
been willing to share their expertise.  
It was always a delight to receive positive 
criticism and encouragement from our 
members. It was also always a joy to 
receive our professional-looking newslet-
ters. The primary mission of HDC is to 
provide a forum for the environmental 
professionals within our region and it has 
always succeeded in doing so. 
The financial condition of our chapter has 
continued to remain strong with thanks to 
the participation of our members and the 
generosity of our Corporate Sponsors. 
Our Corporate Sponsors continue to pro-
vide a vital source of funding that not 
only supports our student award pro-
grams, but also funds a variety of behind-
the-scene expenses. A sincere “Thank 
You” is extended to all of our Corporate 
Sponsors over the years. 
It has been a sincere pleasure being on the 
board and I look forward to seeing HDC 
moving on. 
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Sex Changing Chemicals Found 
in U.S. Potomac River  
Chris Nally, American Aquatic Testing 

WASHINGTON -- Chemicals known to 
change the sexual characteristics of fish 

and other animals have been found in 
West Virginia tributaries of the Potomac 
River, which runs through Washington, 
D.C. and surrounding areas, the U.S. Geo-
logical Survey said Wednesday. An investi-
gation into fish that had both male and 

wide applicability include reforestation 
(trees are actively protected in New 
Delhi); check dams and diversions made 
of native materials such as bamboo, stone 
and earthen berms; storage ponds and 
paddies. On a massive scale, a new reser-
voir behind the Tehri Dam on the Bhagi-
rathi River, the major tributary to the 
Ganges, is now being filled. The dam is 
200 miles upriver from Delhi and has a 
height of 855 ft, making it the fifth tallest 
in the world. At full pool it will flood 132 
villages either completely or partially. 
Whether this reservoir will successfully 
meet the water needs of Delhi and sur-
rounding regions remains to be seen as 
the project has been plagued with numer-
ous problems. 
Where surface water structures are not 
feasible, storage in shallow aquifers can be 
used. One of the 
central parks of 
New Delhi, Lodhi 
Gardens, features 
numerous struc-
tures designed to 
collect runoff for 
replenishment of 
ground water . 
These structures 
combine surface 
channels and diver-
sions with horizon-
tal (as shown at 
right) and vertical 
shafts filled with 
porous materials to 
the depth of the 
shallow aquifer 
below. These struc-
tures serve to 
recharge the area’s 
depleted groundwa-

ter reserves, but they do nothing to pro-
tect water quality; whereas in the U.S. 
considerable effort is spent removing con-
taminated groundwater, New Delhi’s rain-
water harvesting shafts direct organic- and 
metals-laden street, roof and other urban 
runoff into the aquifer. This may not be a 
sustainable solution, especially given that a 
spill or leakage of harmful contamination 
could be only one vehicle accident or bro-
ken pipeline away. 
Despite considerable efforts, the people 
of northern India will continue to suffer 
water shortages and contamination prob-
lems but there is hope. Local newspapers 
constantly remind residents to conserve 
water wherever possible while engineering 
solutions, both large and small, are work-
ing to improve supply. Efforts to educate 
citizens about water contamination prob-

lems and laws to 
curb discharges are 
bringing about slow 
c h a n g e .  A n t i -
pollution laws and 
policies are begin-
ning to take hold 
and new conserva-
tion initiatives are 
being implemented. 
Water quantity and 
quality must never 
be taken for granted 
by the people of 
Delhi but shortages 
can become a thing 
of the past once the 
knowledge and tools 
for protection are 
more fully devel-
oped. 
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wards. The evening will end with good 
food, great music from local artists, and 
even better company. [Oh, and for those 
who are really interested, the Shad Festi-
val is taking place in the area over the 
weekend. So, you may want to stick 
around.] 
Many of our members come to the meet-
ing for the information they gain from 
the short courses and the meeting 
wouldn’t be complete without them. 
Short courses will be held throughout 
the day on Friday, and will include such 
topics as introduction to DNA bio-
markers; groundwater-surface water ex-
change; how to handle non-detects for 
data analysis; environmental sampling in 
aquatic ecosystems; data collection, map-
ping and data management in aquatic 
ecosystems; the science of the job inter-
view; and we also hope to offer a short 

course on freshwater benthic assessment 
methods. 
In between short courses, we will hold 
our plenary session, which will help to 
fill out the theme of our meeting on re-
gional major rivers. The presentations 
will cover atmospheric deposition and 
legacy sediments, as discussed by Lisa 
Totten of Rutgers University and Doro-
thy Merritts and Robert Walter of Frank-
lin and Marshall College, respectively. 
This year’s Keynote Speaker will be Ms. 

Alison Jones—
wildlife photogra-
pher extraordi-
naire! Ms. Jones 
has over 50,000 
photographs in 
her library and has 
worked all over 
the world. She has 
published text-
books, books and 
in magazines. She has appeared on TV, 
given many exhibitions and has led 
workshops and lectures. The theme of 
her talk will be “Photography as a Tool 
for Conservation”. 
As always, the afternoon will end with 
our business meeting, during which we 
will discuss the upcoming election, and 
student awards. There are four positions 
opening on the Board of Directors this 
year, and the Chapter is looking for en-
thusiastic individuals who are committed 
to the greater good of the environmental 
professional community. All people who 
are interested in working with this group 
of dedicated scientists are welcome and 
encouraged to run in the election. We 
will also be giving away more than $1200 
in awards to students who participate in 
the student poster competition. Students, 
this is a great opportunity to present 
your work, gain experience with present-
ing, and start building your network. Be 
sure to take advantage! 
Deadlines are rapidly approaching. The 
deadline for platform presentation sub-
missions is April 6th, and the deadline for 
poster presentations is April 13th. The 
meeting is only a few weeks away, so put 
in your requests to your employers and 
come join us! 
We hope to see you there!  
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New EPA Guidance That Af-
fects Risk Assessors  
Amanda Maxemchuk of Camp, Dresser 
and McKee Inc.  

The United States Environmental Pro-
tection Agency (USEPA) recently released 
two new guidance documents that will 

affect how risk assessors perform risk 
assessments at metals contaminated sites.  
The USEPA announced the release of the 
final “Framework for Metals Risk Assess-
ment” this month (Federal Register: 
March 8, 2007 [Vol. 72, No. 45]) and the 
release of “Aquatic Life Ambient Fresh-
water Quality Criteria – Copper, 2007 
Revision” in February (Federal Register: 

 
 
 
 
 
 
 

Regulatory Updates 

Description of “Photography as 
a Tool for Conservation” 
Alison M. Jones (Keynote Speaker) 
Ken Hayes, Aqua Survey, Inc.. 

Ms.  A l i son 
Jones has agreed to 
be our meeting’s 
Keynote Speaker. 
Her Photography 
as a Tool for 
C o n s e r v a t i o n 
lecture displays a 
wide range of pho-
tographs Alison 
has taken during 
her 22 visits to Africa since 1985. It will 
be followed, after the slides, by what is 
always a lively discussion on the power of 
a photograph to change the awareness of 
conservation issues, and which kinds of 
photos most effectively convey the need 
for conservation and development pro-
jects:  the beautiful ones that inspire, or 
the gory ones that carry the message of 
destruction and devastation.  
Ms. Jones’ photography began with her 
first safari to Africa in 1985. Soon after, 
she began selling fine art prints, stock 
images and photo essays in books, maga-
zines, and other media. Alison now lec-
tures, coaches, leads photographic work-
shops and offers individualized safaris to 
Africa. Her 22 photographic trips to Af-
rica in the last 22 years have often been on 
assignment for nonprofits fighting pov-

erty, disease, and threats to resources and 
species. As Ms. Jones’ Kenyan mentors 
taught her the value of, and need for, 
community-based conservation, she kept 
focusing her lenses on endangered wild-
life, struggling communities and threat-
ened landscapes.  
Alison M. Jones is a Fellow of the Inter-
national League of Conservation Photog-
raphers, a Board Director of North 
American Nature Photography and a 
member of American Society of Media 
Photographers, TechnoServe (a nonprofit 
for rural enterprise solutions in develop-
ing nations), WINGS WorldQuest Benefit 
Committee, and The Explorers Club. She 
has an honorary masters degree in pho-
tography from Brooks Institute. Her pub-
lication credits include O (Oprah), BBC 
Wildlife, Esquire, Gourmet, Photogra-
pher’s Forum, books, annual reports, cal-
endars and other media. Nonprofits cli-
ents include Direct Relief, LightHawk, 
TechnoServe, The Mara Conservancy, 
AmeriCares, and Save the Children.  
When not on dusty savannahs or atop icy 
glaciers, Alison shares her vision and ex-
periences by publishing her images, lectur-
ing and teaching. She sells her photos as 
stock, portfolio and fine arts images and is 
a travel consultant for regions she knows 
well. To further her conservation work 
with The Mara Conservancy (Kenya) and 
Nech Sar N.P. (Ethiopia), she is currently 
enrolled as a CERC certificate student at 
Columbia University.  
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Miscellaneous 

Water Conservation in India 
Chuck Shorten, West Chester University 

I recently had the privi-
lege to work in India on a 
Fulbright Scholarship 
where I taught environ-
mental health and soil/
water conservation to 
students at the Delhi Col-
lege of Engineering. I 
quickly learned how important water con-
servation is; most Indian bathrooms em-
ploy the “bucket and mug” shower where 
a small bucket is filled with (hopefully) 
warm water and a cup or mug is dipped 
into this for rinsing. My kitchen sink was 
supplied by a rooftop cistern that was 
filled twice per day, at breakfast and din-
nertime, allowing only two hours per day 
for dish washing and cooking. Both out-
doors and in, dust from the deserts of 
neighboring Rajasthan swirled and blew, 
covering everything with a dark coating 
that could not be washed away. There was 
no water to spare. 
Water supply to meet the needs of a rap-
idly expanding population is a critical in-
frastructure item in India. The capital re-
gion (consisting of the capital city of New 
Delhi, Old Delhi and the surrounding 
state of Delhi) is home to over 14 million 
people, many of whom live in abject pov-
erty, packed into tarpaper and sheet-metal 
slums with no sanitation or other utilities. 
Reportedly, over 40% of the electricity 
generated in Delhi is stolen; residents too 
poor to pay or without permanent address 
risk electrocution by climbing poles to 
connect unauthorized wires for basic 
lighting and electrical needs. To those 
with water service, outages are common 
during the hot, dry months of April 
through June when the searing springtime 
heat often reaches 110 ºF or higher. The 
reason for these shortages is part geogra-
phy, a large part climate and, not an insig-
nificant part, political.   Delhi is located on 

the vast Delhi plain which stretches from 
the low Aravalli Hills in the south to the 
Shiwalik Range in the north. It is crossed 
by the Indus, Ganges and Yamuna rivers. 
As the Yamuna flows through the capital 
it is reportedly too polluted from indus-
trial wastes and domestic sewage to use as 
a raw water source for drinking, even with 
advanced treatment. New Delhi sees an 
average annual rainfall of 27.8 inches, but 
23.3 of those, or 84 percent, fall between 
mid-June and September. The remaining 
months average less than a half inch each.  
Harayana, the Indian state to the north of 
Delhi, provides water to the treatment 
plants in Delhi through extensive canals 
and waterways, but political agreements 
for supply between the two states are frag-
ile at best. Tube wells, both licensed and 
not, often provide the only drinking water 
to the poorer local residents. 
Rivers that are just a trickle in the dry 
season swell to many times their normal 
size during monsoon, requiring massive 
bridges for the abundant train, automobile 
and human-powered traffic. Indian engi-
neers and water conservationists call this 
seasonal runoff “wasted” water, as it 
represents future needs that often go un-
met. For millions of inhabitants, wherever 
possible, the dry plains of India are being 
turned into efficient water collection and 
storage spaces. Rooftop collectors, runoff 
diversions, dams, irrigation channels, ter-
races and groundwater storage are just of 
few of the designs used. Additional pho-
tographs of northern India’s water conser-
vation features can be seen online at the 
HDC website; see www.hdcsetac.org/
IndiaPhotos.pdf. 
Rainwater harvesting is the term applied 
in India to any technology which captures 
rainfall for future use. One obvious, small
-scale choice is rooftop collection into 
cisterns. To eliminate problems of dust 
and  contamina t ion ,  au tomat i c 
systems can divert the first flush before 
collection begins. Other systems that have 
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under current consumption advisories for 
PCB and/or dioxin contamination.  The 
New York Department of Health under-
took sampling in 2003 and 2004 to deter-
mine if detectable levels of selected phar-
maceutical analytes were present in the 
NYC watershed. In Pennsylvania, a com-
mittee on non-regulated contaminants is 
working to develop a list of potential con-
taminants in drinking water source waters 
that are not currently regulated by 
PADEP.  
Other studies on emerging contaminants 
in the Basin include work lead by Dr. 
Rominder Suri, Villanova University, a 
presenter at the HDC-SETAC 2006 An-
nual Meeting, who initially measured es-
trogens, antibiotics and an anti-depressant 
in 21 stream sites in Chester County , PA 
and 3 WWTP in a USEPA sponsored 
study. He plans to expand the area of 
interest to the Schuylkill watershed and 
include personal care products (PCP) and 
other emerging compounds. Future stud-
ies will examine sediments as well as wa-
ter. 
Dr. Jeffrey Ashley, Philadelphia Univer-
sity, conducted a NJDEP and The Part-
nership for the Delaware Estuary spon-
sored study of PBDE flame retardants in 
American eels and sediment from sites in 
the Delaware River and tributaries of the 
Delaware Bay. Total PBDE concentra-
tions in American eel were in the range of 
10 to 5,652 ng/g lipid. The concentrations 
of total PBDE for sediments were in the 
39 to 1,104 ng/g OC range (Ashley et al., 
in press). Dr. Ashley and his students are 
frequent presenters at HDC-SETAC 
meetings. 
A Pharmaceutical Assessment and Trans-
port Evaluation (PhATE) model was de-
veloped  by the Pharmaceutical Research 
and Manufacturers of America (PhRMA) 
as a tool to estimate concentrations of 
active pharmaceutical ingredients that 
result from patient use or consumption of 
medicines in surface waters in 11 water-
sheds including the Schuylkill River water-

shed. Simulations using three surrogate 
compounds showed that the PhATE 
model may be used to predict screening 
level concentrations of active pharmaceu-
ticals and related compounds in the envi-
ronment (Anderson et al., 2004, Environ. 
Sci. Technol.). Dr. Mary Buzby, Merck & 
Co., Inc. spoke on this modeling effort at 
the HDC-SETAC 2006 Annual Meeting. 
In a study of the effects of contaminant 
exposure on reproductive success of os-
prey nesting in the Delaware River and 
Bay, osprey eggs were analyzed for the 
emerging contaminants perfluorinated 
compounds (perfluorononanoic acid, per-
fluorodecanoic acid, perfluoroundecanoic 
acid, perfluorododecanoic acid, per-
fluorooctanesulfonate, and per-
fluorodecanesulfonate) as well as PBDE 
congeners 47, 99, 100, 153, 154 and two 
unidentified PBDEs hexa-a and hexa-c. 
The study area was divided into four seg-
ments. The mean concentration of indi-
vidual perfluorinated compounds in os-
prey eggs by study area ranged between 1 
to 293 ng/g wet-weight. The mean PBDE 
congener concentrations by study area 
ranged from not detected to 276 ng/g 
with mean total PBDEs between 82 to 
572 ng/g wet-weight. The highest concen-
trations were observed between Trenton 
and the C&D canal for both PFOAs and 
PBEs. (Toschik et al., 2005) 
The DRBC monitoring program is adapt-
ing to current priorities. The DRBC moni-
toring schedule in 2004, 2005, 2006 in-
cluded fish tissue analysis of PBDE, per-
fluorinated acids, perfluorinated sul-
fonates, dioxins and furans along with the 
priority pollutants PCB, chlorinated pesti-
cides and metals. In addition, a target list 
of ECOC for ambient water monitoring 
in the mainstem of the Delaware River is 
under development. The DRBC will con-
tinue to compile within-basin data on 
ECOC and identify data gaps while ex-
ploring monitoring partnerships with the 
USEPA, USGS, basin states and the vari-
ous stakeholders. 
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February 22, 2007 [Vol. 72, No. 35]). 
Framework for Metals Risk Assess-
ment 

This guidance is available for download at 
h t t p : / / w w w . e p a . g o v / o s a /
metalsframework. The “Framework for 
Metals Risk Assessment” provides guid-
ance on performing human health and 
ecological risk assessments at metals-
contaminated sites, taking into considera-
tion the unique properties of metals, spe-
cifically their inorganic forms. 
Key principals to consider for risk assess-
ments at metals sites may include the fol-
lowing: 
1. Natural concentrations.  Metals oc-

cur naturally in the environment and 
vary in concentrations across geo-
graphic regions. Potential receptor 
populations (i.e., humans, wildlife, 
plants, invertebrates, and microorgan-
isms) within different geographic re-
gions have evolved and adapted to the 
natural environmental concentrations 
of metals within their region.   

2. Metal mixtures.  Environmental 
media (soil, sediment, groundwater 
and surface water) have naturally 
occurring mixtures of metals, and 
when introduced to the environment 
are typically introduced as mixtures. 
Effects from metal constituents vary 
depending on the mixtures present, 
as some metals will have additive 
effects, others will act independently 
of each other, and others will act 
synergistically or antagonistically. 

3. Essential metals.  Some metals are 
essential for maintaining proper 
health of humans, animals, plants, 
and microorganisms. Adverse effects 
can occur if essential minerals are not 
present in sufficient concentrations, 
and mineral deficiencies can make 
receptors more vulnerable to the 
effects of other metal contaminants. 
Adverse effects can also occur when 
non-essential metals compete with 

essential metals for biological binding 
sites or even if essential metals and/
or non-essential metals are present at 
elevated concentrations. 

4. Environmental chemistry.  The 
environmental chemistry of metals 
influences their fate and effects on 
potential receptors. Unlike organic 
chemicals, metals are neither created 
nor destroyed. However, they can 
assume different valence states and 
convert between organic and inor-
ganic forms, thereby affecting their 
mobility and bioavailability. Bioavail-
ability of metals in different media is 
affected by a multitude of other envi-
ronmental parameters including pH, 
particle size distribution, moisture 
content, oxidation-reduction poten-
tial, organic matter, cation exchange 
capacity, and acid volatile sulfides. 

5. Toxicokinetics and toxicodynam-
ics.  The toxicokinetics and toxico-
dynamics of metals depend on the 
individual metal, its form, and the 
receptor organism’s ability to regulate 
and/or store the metal. 

• Certain metals will bioaccumu-
late in tissues, but recent scien-
tific data do not support the use 
of bioconcentration factors 
(BCFs) or bioaccumulation fac-
tors (BAFs) for determining ge-
neric threshold criteria. Single 
value BCFs and/or BAFs are 
only valuable for site-specific 
assessments when extrapolation 
across different exposure condi-
tions is minimized. 

• Trophic transfer can be an im-
portant route of exposure to 
metals, however biomagnifica-
tion of inorganic forms is usually 
not a concern. 

• Many organisms have developed 
mechanisms for regulating 
and/or storing certain metals up 
to certain exposure levels to 
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prevent metal body burdens 
from reaching toxic levels. 

• Target organs for metal toxicity 
differ by metal and receptor spe-
cies, and sensitivity to metals 
varies with age, gender, repro-
ductive stage, nutritional status, 
and genetics. 

These properties of inorganic metals are 
central to the framework for this guid-
ance. Risk assessors are encouraged to 
consider naturally occurring background 
concentrations of metals early in the risk 
assessment process, and consider the key 
principals above in the development of 
the site conceptual model (exposure 
routes and exposure pathways). The prin-
cipals are translated into a series of assess-
ment questions to be addressed during 
each step of the risk assessment process 
from the problem formulation (including 
fate and transport) to estimating exposure 
point concentrations to the characteriza-
tion of effects, which ultimately leads to 
the risk characterization. The guidance 
also provides a good deal of general infor-
mation on the environmental chemistry, 
transport and fate of metals. This includes 
information on the effects of acids and 
bases on the stability of metal complexes, 
biotic and abiotic transformations of me-
tallic compounds, and processes specific 
to surface water, groundwater, sediments 
and soils. Included in the section detailing 
the environmental fate of metals is a dis-
cussion of the biotic ligand model (BLM).  
The BLM is used to derive a site-specific 
freshwater criterion maximum concentra-
tion (CMC or “acute criterion”) for cop-
per. The freshwater criterion continuous 
concentration (CCC or “chronic crite-
rion”) is derived by dividing the CMC by a 
final acute-chronic ratio (FACR). The 
FACR is derived from comparing acute 
and chronic data from studies that meet 
acceptance criteria. 
The BLM is also the basis for revising 
how national recommended freshwater 
aquatic life criteria for copper are derived. 
Section 303(c)(1) of the Clean Water Act 

(CWA) requires states and authorized 
tribes to review and modify, if appropri-
ate, their water quality standards at least 
once every three years. Until recently, 
water quality criteria (WQC) for certain 
metals were derived by adjusting effects 
levels using site-specific water hardness. 
The hardness adjustment is based on an 
empirical relationship between hardness 
and effects concentrations for copper. 
Responses of aquatic populations to envi-
ronmental concentrations of metals are 
not directly affected by water hardness, 
but rather by other environmental pa-
rameters that are correlated with hardness. 
The BLM is a metal bioavailability model 
that uses receiving water body characteris-
tics to develop site-specific water quality 
criteria. The BLM calculates a critical 
value using site-specific water quality pa-
rameters including temperature, pH, dis-
solved organic carbon (DOC), concentra-
tions of major cations (calcium, magne-
sium, sodium and potassium), concentra-
tions of major anions (sulfate and chlo-
ride), and alkalinity. There is evidence that 
other metals such as iron and aluminum 
can affect copper toxicity to aquatic or-
ganisms, but are currently not included in 
routine BLM inputs. As of now, enough 
data have been gathered to develop a 
freshwater BLM for copper in fresh water. 
A BLM for copper in marine environ-
ments and models for other metals are 
still under development.  
In conjunction with the BLM guidance, 
USEPA has released a program for devel-
oping WQC. This program requires all of 
the parameter inputs mentioned above, 
and also includes percent humic acid con-
tent of the exposure water. The program 
calculates a final acute value(FAV). The 
CMC is calculated as the FAV/2, and the 
CCC is calculated as the FAV divided by 
an acute to chronic ratio. More informa-
tion on the development of the BLM is 
provided in the guidance. Both the guid-
ance and the program are available at 
http://www.epa.gov/waterscience/
criteria/copper/index.htm. 
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Emerging Contaminants of 
Concern in the Delaware River 
Basin  
Ronald MacGillivray, Delaware River 
Basin Commission 

There are more than 85,000 chemi-
cals commercially available in the United 
States with new chemicals and technolo-
gies introduced each year. The number of 
substances released to the environment, 
improved analytical methods, and a grow-
ing body of information on adverse ef-
fects has increased interest by scientists, 
the public, and regulators in substances 
and toxic effects not routinely monitored 
or regulated. These emerging contami-
nants of concern (ECOC) are substances 
that have been detected in humans or 
other living organisms, have been found 
to be toxic in some way, or are persistent 
in the environment. Therefore, the sub-
stance may have the potential to cause 
adverse effects on human health or the 
environment. These substances have envi-
ronmental fate and transport that is not 
well understood and a consensus has not 
been reached on their toxicity. Examples 
of ECOC include phthalates, perchlorate, 
brominated flame retardants, nanoparti-
cles, pharmaceuticals and personal care 
products. A number of efforts are under-
way within the Delaware River Basin to 
identify, understand and prioritize ECOC. 
Studies sponsored by the United States 
Environmental Protection Agency 
(USEPA), United States Geological Sur-
vey (USGS), basin states and private in-
dustry have generated, and continue to 
generate, data on ECOC from locations 
within the Delaware River Basin. In 2006, 
the Delaware River Basin Commission 
(DRBC) included a select number of 
ECOCs in ongoing fish tissue monitoring. 
This article summarizes efforts to monitor 
emerging contaminants in the Delaware 
River Basin by the USEPA, USGS, 
DRBC, basin states, academics and stake-
holders. Emerging contaminants will be 
one of the presentation topics at the HDC

-SETAC 2007 Annual Meeting this spring. 
The USGS has conducted a large number 
of monitoring projects in the recent past 
(1999, 2000, 2002, 2004 and 2005) looking 
at a number of contaminants of concern 
(coprostranol, cholesterol, N-N-
diethyltoluamide, caffeine, tri(2-
chloroethyl)phosphate, triclosan, 4-
nonylphenol, nonylphenol monoethoxy-
late (NPEO1), tris (2-butoxy-ethyl)
phosphate, and octylphenol ethoxylate, 
cholesterol, bisphenol A, estriol, N-N-
diethyltoluamide, and nonylphenol mono-
ethoxylate, cotinine, carbamazepine, to-
nalide, tri(dcp)phosphate, tri(2-ce)
phosphate, 3,4-dcp isocyanate, b-
sitosterol, codeine, ethyl citrate, sul-
famethoxazole, N-N-diethyltoluamide, 
tributylphosphate, tris (2-butoxy-ethyl)
phosphate, benzophenone, diltiazem, 
NPEO2, NPEO1, triclosan, 3b-
coprostanol, and trimethoprim). 
The USEPA’s ongoing studies and initia-
tives focusing on pharmaceutical and per-
sonal care products (PPCP) including 
steroids and hormones include a fish tis-
sue study, the 2006 Targeted National 
Sewage Sludge Survey (Biosolids), devel-
opment of a literature database for emerg-
ing contaminants, prioritization of Drink-
ing Water Contaminants (Contaminant 
Candidate List – CCL), and an  inter-
agency task group on pharmaceuticals in 
the environment. 
The Delaware River Basin states have 
emerging contaminants initiatives. The 
main emerging contaminant initiative that 
DNREC has underway is the collection of 
polybrominated diphenyl ethers (PBDE) 
data as a part of a Toxics in Biota moni-
toring program.  So far, DNREC has ana-
lyzed PBDEs in over 100 fish and shell-
fish samples collected over the period of 
2003 through 2006. Several samples were 
collected from the Delaware Bay or tribu-
taries that flow into the Delaware Bay. 
New Jersey DEP, as part of the 2004 
Routine Monitoring Program, collected 
estuarine-marine fish/shellfish that are 
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