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I 
In 1978, the United States  an  Canadian governments made an historic  Commit- 
ment to restoring the water q ality of the Great Lakes. The Great Lakes Water 
Quality  Agreement calls for th restoration and maintenance of the integritr Of the 
waters of the Great Lakes basih ecosystem. 

3 
The power of the vision  captured  in  the  Agreement has not been reflected in the 
two governments'  implemenQtion 

fish from  the  Great Lakes. 
comtries can safely swim in and  drink  water and eat ensure  that  citizens of  both 

the  Great Lakes. Much more must  be  done to required to restore and protect 
adequate  funding or taken the decisive  actions Governments  have not cornmiTed 
efforts. Although progress has been  made, 

The integrity of the Great Lakes 

places within and far beyond the basin. the lakes through the air from 
sigificant amounts of these  contaminants  are reaching reduced in some measure, 

substances within the  Great Lakes basin  have  been  point-source  emissions of toxic 
in the lakes produce  health  problems.  Although mised. Contaminated  sediments 

ecosystem has been  and  continues to be cornpro- 

Drinking  water must be  exten5ively treated,  Swimming  must  often  be  prohibited 
and  beaches  closed.  Fish in the Great Lakes are contaminated with persistent 
toxic substances, including me-cury and PCBs. These fish pose a threat to the 
health of those who eat them and to their unborn  children. 

Increasing  urbanization is adve+sely  affecting  water  quality. As a result of human 
activities,  alien  invasive  species  are  entering the lakes and  causing  billions of dollars 
in  damages  and  massive aqua 

Moreover, the public lacks th 
judge the adequacy of remec 
not new. Indeed, the Comm 
many of them for almost a 91 

I ecosystem disruption. 

information to identify  sources of contamination, or 
I and preventive  programs.  These problems are 
,sion  and the governments  have  been  aware of 
.der century. 
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Now is the  time for the  governments to act to fulfill  the terms and spirit of the Agree- 
ment, and to take cyrdinated action in the key areas of human  health,  general 
ecosystem health,  and  accountability. Without such action, which requires the 
provision of adequate; resources for Great Lakes Water Quality Agreement 
programs,  there can de little hope of fully restoring and  protecting the Great Lakes. 

xic hot spots in the Great Lakes  basin is how 
istent toxic substances. These sediments 
h, to the ecosystems of Areas of Concern, 
rally, The  Commission  believes that 
inated  sediment in Great Lake communities 

s to a long-term clean-up 
restoration of beneficial 
ents must lead by 
that are needed to 

CONTAM IN ATE^ SPORT FISH 
Sport fish  consumption advisories continue to vary from  jurisdiction to jurisdiction and 
are often dificult to understand. Eating  contaminated Great Lakes sport fish is one of the 
main  routes by which humans in the basin are exposed to persistent toxic substances 

anomalies  and other serious health problems. There is strong 
evidence that t women who eat certain  sport  fish may have  babies who are 

development. The threat  tends to affect the most vulner- 
rely on diets of Great Lakes sport fish and those who do not 

have access to information about the r isks  of eating  these  fish.  People  must be advised 
which fish should be totally  avoided in the  light of the precautionary  approach.  They 
must also be advised about how to prepare any fish that may be consumed. 

AIRBORNE T i x  IC POLLUTANTS 
Progress has been emissions of persistent 
toxic substances. the health of the 
ecosystem, 



design control measures to rE 
the Great Lakes. These  airbc 
total pollution load of each laE 
implementing the Great Laker 

UR8ANlfATION 

Land use in  the  Great Lakes ba 
years. In particular,  urbanizatic 
accelemting  rapidly. The impe 
runoff,  which can introduce nur 
pesticides into waterways. Thi 
risk of flooding,  and pose threa 
destroys  habitats for fish  and w 
these  problems in specific locat 
to addressing the general phens 

All levels of government have 
land use. Local authorities on 
the necessary  basin-wide pen 
which  land  in the basin is beir 
an urgent  need  for  provincial I 

governmenh, to critically reas 
qualty, and to determine  whe 
also a clear need to target sol 
term monitoring  and  scientific 
work to identi@ and protea c 
it is easier to manage develop 
ments  should act before the si 

ALIEN INVASIVE SPEC 
invasions of alien  species are i 
zebra mussels have  shown, wI 
Great Lakes, they can  upset tt 
species,  and require  the exper 
management costs. These  inv 
damages. Alien  invasive  specit 
tanks of vessels and may be fll 
subsequently takes on and disc 
invasive  species may also be il 
Lawrence Seaway, discharge t 
sources of alien  invasive  specid 
aquaculture has the potential t 

ce atmospheric  deposition of toxic substances to 
e sources  should be considered in determining the 
in developing lakewide management  plans, and in 
inational  Toxics  Strategy. 

has changed  significantly over the past twenty 
which has far-reaching  water  quality  implications, is 
>us surfaces of cities, towns and suburbs  increase 
,nts, pathogens,  sediment,  industrial  chemicals,  and 
wreased runoff can also exacerbate  erosion  and the 
'o groundwater. Moreover, urbanization often 
ife. Although  measures have been  taken to address 
IS, governments have not given  adequate attention 
lenon of urbanization in the Great Lakes  basin. 

-ole in watershed  management  and  associated 
eir own are not able to approach the issue from 
ctive.  In the light of the accelerating pace at 
:urned  over to urban  and  residential use, there is 
j state governments, with support from  the federal 
,s the effects of land uses on Great Lakes water 
?r responsive measures are  required.  There is 
of the most ecologicatly important areas for long- 

Idies.  In  addition,  Great Lakes communities  must 
cal areas for conservation  and  public use. Because 
:nt  rather  than remedy its negative  effects, govern- 
Ition deteriorates  further. 

S 

mversible  and can disrupt ecosystem integrty. PC, 
I alien  invasive  species  are introduced into  the 
3alance of the  natural  ecosystem,  threaten  native 
:ure of many  millions of dollars in control and 
ons are  estimated to cause billions of dollars in 
may survive in residual sediment in the ballast 
ed into the Great Lakes when such a vessel 
rges ballast water into  the Great Lakes. Alien 
Auced when ships, which have transited the St. 
r ballast water into the Great Lakes. Other 
are the bartfish  and aquarium trades,  and 
Jecome one.  These also need to be addressed. 

.. . 
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There are no easy solutions to the challenge of preventing  further  introductions of 
alien invasive  species.  Existing  regulations  and  guidelines that call for ballast ex- 
change are  inadequae to protect the lakes, and exchanging ballast water at sea may 
put vessels and crew at risk. The Commission  continues to believe  that  there is 
an immediate need for a clearly  defined and coordinated  binational  research  and 
development program, and for the development of appropriate  binational ballast 
water discharge stan#ards. 

MONITORING INFORMATION MANAGEMENT 
Without data and from a full range of sustained and  consistent environ- 

programs, the governments, the public and the 
identify issues that threaten human and  ecosystem 
and to assess whether progress is being achieved. 

these programs and the  Commission cannot fill 
and  surveillance programs in recent years, 

is available,  public  access is some- 
cost-recovery policies. 

makes the following 
out in greater detail in 

Federal,  provincial,  and  state governments should immediately develop a 
comprehensive  binational  sediment  remediation  program,  setting priorities and 
timetables and providing  the  resources for completion of the program in each 
Area of Concern. 

The federal  governments  should  identify both in-basin  and  out-of-basin sources 
of atmospheric  deposition of persistent  toxic substances, and use this informa- 
tion to formulate and implement  appropriate  prevention  and control measures. 
The  Great Lakes Binational Toxics Strategy mwt  be  strengthened to address 
fully the treatment of airborne toxic substances. 



GENERAL ECOSYSTEM HEALTH 
b Federal,  provincial  and state 

aniration and other changes. Dollution from increasing urt 
taken by governments at all levels to control the measures that should be 
nd use on Great Lakes water  quality to determine of the effects of changes in li 
governments  should  provide for a binational  study 

' The federal  governments 
water research strategy  and 

shxdd adopt and implement a binational ballast 

ards. 
appropriate  methods for implementing those stand-  sediments,  and the most 

for discharges of ballast water and  residual develop binational  standards 
plan,  and  give a Reference to the Commission to 

ACCOUNTABILITY 

Federal,  provincial and state  governments  should  develop  and  maintain the full 
range of coordinated  monitoring and  suweillance  programs  necessary to 
enable them to fulfill their  cqmmitments  under the Great Lakes Water  Quality 
Agreement, and adopt a binhtional  information  policy to support  implementa- 
tion of the Great Lakes Wat4r Quality  Agreement. 

The foregoing proposals are made in coordination with  the detailed  findings  and 
complete recommendations of the International joint Commission's  Tenth  Biennial 
Report. The full report outlines  important steps towards  re-launching  progress in 
the  implementation of the Agree1 

It is clear  that  unless the United ! 
the  Commission now recornmen 
for  themselves  in 1978: "to rest 
biological integrity of the waters 4 

Every  delay in achieving  this purr 
grow heavier,  and the line betwe 
thinner.  Governments  need to s 
to action in  restoring and protect 
commitment by immediately takir 
resources to implement the Gre; 

mt. 

ates and Canadian  governments take the actions 
;, they will fail to achieve the purpose  they set 
-e and  maintain the  chemical,  physical,  and 
the Great Lakes  Basin Ecosystem.' 

se carries a price. With  time the price wiH 
1 delay  and outright  failure will be stretched 
IW a new sense of urgency  and a commitment 
g the Great Lakes. They must demonstrate  this 
steps to provide  the  financial  and  personnel 
Lakes Water  Quality  Agreement. 

I 
I 
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CHAPTER I I 

~ N T R O D U C T ~ N  

('the Parties")  signed the first 
Qualrty Agreement 
concluded the 

modern history. It embraces 
integrity,  pollution  prevention n, and  human health and 
welfare. These concepts p stewardship  and  enjoyment 

Thirteen years have passe ocol to the Agreement. 

In this  Tenth  Biennial Rep mission (IJC) assesses the 
Parties'  progress in irnple sses several annexes to 
the  Agreement  and the ments, in cooperation 
with state, provincial an  annexes  addressed 
include Annex 2 (Rem 
Annexes 4, 5 ,  6 ,  8 an 
and Monitoring), Ann 
from  Nonpoint Sou 
(Airborne Toxic  Substances). 

include the State 

tion, coordination and joint action. Many of the recommendations  contained in this 
report reflect the need for a sustained level of effort, and their efficacy depends on 
a significant  binational approach i nd commitment. 

I 



Several topics emerged from the review of the annexes  and related programs: 
indicators on environmental  conditions of the lakes, impacts of land-use practices, 
alien invasive species. and information  and data management  needs. These issues 

Great Lakes Water Forum  in  Milwaukee,  Wisconsin. 
cut across many of annexes and  generated  considerable  discussion at the I999 

Although it is not the 
ments  received at th 
submissions  provide 
this record in prepar 
to be undertaken by 
Lakes Research Man 

of this report to focus directly on the public corn- 
in Milwaukee, the many presentations and 

The Commission has referred to 
Report and in setting  future IJC priorities 

Boards  and the Council of Great 
I igers. 



CHAPTER 2 
RAPS ANC 

2. I Annex 2 - Remedi 
and Lakewide Mal 

n 4 
(RAPS and LaMPs) 

Action Plans 
.gement Plans 

The I987 Protocol to the 

beneficial  uses in Area5 of Concern {AOC). Action Plans (RAPS) for restoring 
waters and Remedial Critical Pollutants in open lake 

Plans (LaMPs) for concepts of Lakewide  Managerrent 
Agreement  formalized the 

remediation in  the RAPS. 
use impairments in AOCs that would require specifies fourteen  possible benekial 

stages for planning and impternentation  and the Great Lakes. Annex 2 outli7es 
needed to restore the integrity of the waters of R4Ps and LaMPs define the  actions 

R4P and LaMP processes begar officially in 1987. Recently, the Farties  have 
taken steps to accelerate their work.  This report addresses two initiatives: a 
streamlined LaMP process culm nating in the LaMP 2000 reports and the Four 
Agency Framework. This report also addresses the Lake Superior Zero Dis- 
charge Demonstration Program, which has been  incorporated into the Lake 
Superior LaMF 

CONCERNS 
RAP progress has been slow. Recent 
staff reductions and  budget cutbacks in 
federal, state,  and  provincial ag 
frequently  cited as obstacles to 

a lack of implementation, 
implementation. 
could be reflected 
implementation 

"1 think that the pubk is the real 
guardian of the Great lakes Woter 
Quality Agreement. We hove put so 
much effort into ensuring its integri'ty 
for I5 yeors or so." 

Manfred Koechlin 
, Chair; Boy of Quinte PAC 
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become available.  Although  the Parties are reluctant to issue schedules, the public 
expect progress toward restoration of 

partment of State  and U.S. Environmental  Protection 
onal Program ORice August 1999; Environment Canada 

it is remedial  action  flowing from plans that restores 
with the need for increased levels of resources, progress 

moving beyond  pollution  prevention at point sources 
on the remediation of in situ contaminants  and the 
urban and agricultural  nonpoint sources of pollution. 

reat Lakes Science Advisory  Board advised  the 
nificant improvements in water  quality during the past 
trations of polychlorinated biphenyls (PCBs) in 

are still about 1 0 0  times  higher  than the water 
Lakes Initiative.' (Great Lakes Science Advisory 
cleanup, injury to the health of humans, fish, and 
ose increasing  future costs on both the United 
Great Lakes anglers  in New York state between 
ost half of those  surveyed no longer plan to fish 
nants in fish as the reason. This decline in fishing, 
II example of the cost of inaction. (Connelly, 

ved slow rate of action on RAP implementation, 
assessment process in selected AOCs. The 
progress with a view to reenergizing remedial 

action in these areas. To date, the Commission has reported on the Detroit River 
AOC, the St. Marys River AOC, and the  Hamilton Harbour AOC. The Commis- 
sion also examined  examples of successful restoration  activities, where these exist, 
in an effort to share success stories throughout the basin. (IJc I997a; IJC 1998; 
IJC 1999a; IJC 19qYb) 

I The Great cakes Water 

)metlures as a basis for d l i E  dixhargm of toic pollutants  into the Great and i@ememticn 
Agency &&ed minimum water q d t y  anti- @ih, Environmental Pro tech  

Mkter Qdky G t i d n  for the Great Lakes $%tern' pnxnw by the u. 5. of 1 9 9 0 .  The final 
&I@ I n M v e  w s  developed under the Great Lakef critics) -5 k t  

- s y s t e m ,  

4 



REPORTING 
Annex 2 requires the Parties t r  
local jurisdictions.  These plan: 
and comment  by the Commis! 
Commission on progress in dc 
restoring  beneficial uses. Som 
it appears that the developmer 
cease shortly. This ad hoc mc 
in  spotty  progress  repoi-ting an 
restoration of beneficial  uses, 
toward the goals of Annex 2. 

The  public often expresses its 
progress is not readily  availabk 
present  situation  requires  visitil 
collection of information, 

develop fWPs and LaMPs in cooperation with the 
Ire to be submitted at appropriate stages for review 
m. The Parties are also to report biennially to the 
doping and implementing RAPS and LaMPs and in 
jurisdictions no longer prepare RAPS by stages, and 
of LaMPs by stages has already  ceased or will 
ikation of Annex 2 of the Agreement has resulted 
has reduced the Commission's  ability to track the 
3me jurisdictions  continue to make steady progress 

mcem that  information on RAP implementation 
n a standardized,  consolidated report. The 
, several Internet web sites containing a disparate 

THAT: 
In each AOC and 

prepare a 
consolidated report on progress that lists the accompliohmenb to 

state what role they will b& playing with each AOC and what resources 
they will be dedicating to &storing the impaired beneficial uses. 

I 

LAKEWIDE MANAGEME 
In 1999, the Parties  emphasim 
The Parties adopted April 2001 
proposed for every two years 
lining the LaMP process, provic 
Agreement is maintained. 

In this  regard, the  Great Lakes 
LaMPs may contain  outdated o 
rate or misleading  message. A 
processes, a5 the Parties prop0 
necessary to support  decision-r 

r PLANS (LAMPS) 
accelerating the production of LaMP documents. 
br the publication of LaMP 2000, with updates 
IEC 1999). The Cornmission agrees with stream- 
3 the original  intent of the plans as stated in the 

ience Advisory Board has expressed concern  that 
lcomplete information and thus  convey an inaccu- 
Jtive  management  techniques  and iterative planning 
, are not substitutes for the data  and information 
.king to develop and implement a plan. 

5 



FOLLOWING 

The Commission’s  review of 
previously  submitted hMPs 
raised the issue of human 
health. A Stage I LaMP must 
define the threat to human 
health or aquatic life  and 
evaluate the available informa- 
tion on concentration,  sources, 
and pathwars of critical 
pollutants  related to these 
threats. For example, the 
Commission’s review of Lake 
Ontario’s Stage 1 LaMP 
concludes  that  “shortcomings 
exist  particularly in the area of 
defining the threat to human 

health and estimaticn 
ong-rtanding Commission concerns a b u t  LaMP development ment characterizes 

of total loadings of critical pollutants” (IJC 1999~). This com- 

cri;ical  pollutants. For example, this  assessment should clearly health  posed by 

assessment, for the  entire  Great Lakes basin, of the threat to human comprehensive 

mcurs with the Science Advkory Board‘s recommendation for a The Commission c 
integration of human health issues related to critical pollutants. and the inadequate 

identify the critical  subpopulations exposed to persistent toxic substances through 
their  consumption I f  contaminated  Great Lakes fish. 

2.2 The Four Agency Framework 

The  Letter of Corlmitment regarding the Four Agency Framework (“the Frarne- 
work”), signed in 
US. Environmental  Protection Agency. Environment  Canada, the Michigan Depart- 

April 1998, is an agreement of the  following  four agencies: the 

ment of EnvironMental  Quality, and the Ontario  Ministry of Environment.  The 

AOCs shared by Ontario and  Michigan in  the connecting channels of the St. 
Framework facilitates  cooperation  through a binational  program  focussed on 

M a y ,  Detroit and St. Clair rivers. 

lishment  by  February 2000 has been the development of position 
major components of the Framework  administration,  binational 

and outreach, and progress reporting. The papers 
administrative processes than on cooperative priority 

it is unclear from the papers what mechanisms 
and U.5. remedial efforts on the Detroit River. 

increased  collaboration particularly with respect 

6 



to flow modelling.  They are p' 
sides of the Detroit h e r  to as 

The Framework emphasizes rt 
papers concentrate on "delistir 
progress toward restoration ol 
Department of Environmental 
Environmental  Protection Ager 
the term "delisting" is used wh 
Concern because all the bene1 
agrees that every opportunity ! 
celebrate  accomplishments it b 
uses should  always be paramo 
carries the  risk  that the empha 
of a label  than to restoration. 
clarify the issue  and  avoid this I 

The Parties  have committed tc 
(Environment  Canada,  Michigal 
Ministry of Environment,  and I 
taken two years to draft the PC 
AOCs will ensure  that  such bil 
of programs that address the 5 

have recently  stated that additi 
the RAPS. The Cornmission e 
St. Clair  River reports simultar 
connecting  channels from Lake 

Another  component of the Fra 
ties. In the status  assessment 
the  Commission  concluded th; 
to progress in these two area! 
to provide  financial  and  in-kind 
ment  activities may go a long t 
public involvement  that  historic 

LAKE ST. CLAIR 
Two of the Areas of Concern I 
the north and to the west of L 
Detroit River AOC. This regic. 
Lake Huron and Lake Erie. 

I 

ing in place complementary  structures on both 
t coordination and facilitate  teamwork. 

oration and the delisting of AOCs. The position 
criteria" or "benchmarks used to assess the 
se impairments"  (Environment Canada,  Michigan 
uality, Ontario Ministty of Environment,  and U.S. 

I an area is no longer  designated  an Area of 
al uses are  restored.  Although the Commission 
Iuld be taken to recognize  milestones  and to 
eves that the overall goal of restoring  beneficial 
t. Any confusion  regarding the  term 'delisting" 
will appear to be directed more to the removal 
le use of the term 'restoration criteria" might 
3blem. 

1998a). The Commission's  understanding is that 

sroducing reports on each M P  every two years. 
Iepartment of Environmental Quality, Ontario 
;. Environmental  Protection  Agency 1998b) It has 
tion  papers.  Devoting more resources to these 
nial reports will not be developed at the expense 
ent issues in the Areas of Concern. The Parties 
la1 resources have been  provided to implement 
ourages the Parties to issue the  Detroit River  and 
)usly to aid in coordinating the restoration of the 
iuron to Lake Erie, 

ework is public  involvement  and  outreach  activi- 
the St. Marys AOC and the Detroit River AOC, 
nadequate  consultation with citizens is an obstacle 
(IJC 1997; IJC 1998) The Parties' commitment 

~ppor t  for a set of core  binational  public  involve- 
y toward overcoming some of the problems of 
y have troubled these AOCs. 

der the Four  Agency Framework are located to 
e St. Clair - the St. Clair  River AOC and the 
comprises the full length of the corridor between 



port, the Commission  recommended  that the Parties 
lace to address envi- 

St. Clair in order to consider its designation as an Area 
rnments responded  that  an AOC designation was not 
AOC program would  not be the most efficient  program 
(US. Deparlment of State and US. Environmental 
Lakes National Program Ofice August 1999; Environ- 

urrent State and Future Prospects conference held from 
cember I ,  1999, participants concluded that 
rdinated,  binational approach. The Commission is 

ies have recently agreed to include Lake St. Clair in 
the Four Agency Agreement in recogni- 
tion of the interrelationship between the 
lake and the nearby AOCs. They have 
agreed “to address the environmental 
issues regarding Lake St. Clair in 
context of the St. Clair  River/Detroit 
River Corridor, rather  than as three 

’ discrete water bodies,  when appropri- 
ate” (Environment  Canada, Michigan 
Oepartment of Environmental Quality, 
Ontario Ministry of Environment, and 

. The four agencies have already started to 
existing data gaps as first steps in the 
itoring approach to the corridor.  Similarly, 
modelling  practices to help assure coordi- 
mmission commends the Parties for taking 
progress reports on these binational areas. 

harge demonstration 
zone where no ppint source discharge of any persistent,  bioaccumulative toxic 
substance would e permitted. The demonstration  program was based upon the 
Agreement conc pts of virtual elimination and zero discharge. The original 
thinking was that he program would be small enough to be completed  in about 
five  years, big en  ugh to be a role model for the other Great Lakes, and a symbol 
of hope. There re only 4 I major dischargers to Lake Superior, and it was 6 



assumed that it would be easy to report on the quantities discharged. The dis- 
charge  data should have been sed to report current loadings and track trends in 
quantities discharged, as meas es toward achieving the goal of virtual elimination. 
The Parties agreed to use the i ke Superior LaMP report to document progress 
on the Demonstration Progra4 (Superior Work Group 1995; Lake Superior 
Binational  Program 1999) 

While the LaMP states that it on the program, it does not detail the 
successes of the program, the information necessary to assess 

the  program's  progress I999 Stage 2 Report on toad 
Reduction Targets for acknowledge  that the neces- 
sary information is source loadings into Lake 
Superior, even for of the necessary 
baseline in meeting the zero 

A notable  accomplishment  occurred when  the pulp and paper industry  changed its 
process for pulp bleaching by sqbstituting chlorine dioxide for elemental  chlorine. 
This substitution  virtually elimin ed the production of dioxins from pulp and paper 
mills. 

Significant  contaminant reductio& have  also followed plant closures. For example, 
two mine  closures in  the Lake Superior basin resulted in the elimination of their 
discharges of  mercury and  dioxins. The iron sintering plant in Wawa, Ontario, 
annually released 600 kg of mercury and 2 I .8 g of dioxins and furans prior to the 
plant's closing in lune 1998. Similarly. the Copper Range smelter in White Pine, 
Michigan,  annually  released 550 kg of mercury before its closure in 1995. Al- 
though these emissions are signiqcant, there are no estimates  available that  show 
the  percentage contribution from these sources to the open lake waters. 

The Zero Discharge Demonstra'ion Program has confirmed the effectiveness of 
pollution prevention. For example, switching to batteries  manufactured without 
mercury resulted  in reduced amounts of mercury going into waste disposal. 
Waste  pesticide collections in the basin yielded  considerable  amounts of banned 
pesticides,  including dichlordiph znyltrichloroethane (DDT), chlordane, and 
toxaphene for proper treatment and disposal. The Canadian PCB inventory 
recorded the destruction of large amounts of materials of high- and low-level 
PCBs between I990 and 1997. 

The Zero Discharge Demonstrat on Program  exemplifies the difficulty of reconcil- 
ing collecting data and compiling t into information for informed  decision-making, 
versus the desire for immediate action. A further challenge  arises from the differ- 
ent reporting schemes  among the various  jurisdictions. and particularly between 

1 
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the two countrie! 
would be  enhanc 
compatible  data z 

The initial challen 
controlling sourcc 
on the lake. (LE 
develop a c o r n p  
loadings from bo1 
and remains unm 
pollution  load, kn 

. , .. 

The reporting  requirements for the demonstration program 
d by developing an institutional  mechanism for ensuring that 
e collected and reported. 

e of zero discharge still provides a useful  focus for assessing and 
of criticaf pollutants from the 41 major point source discharges 

e Superior  Binational  Program 1999) However, the need to 
lensive  inventory on a multimedia basis,  taking into account 
inside  and  outside  the Lake Superior  basin, is clearly evident 

t. Of particular note is the lack of information on the airborne 
wn to be significant,  that is entering Lake Superior. 
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CHAPTER 3 
PERSISTEN+ TOXIC 

The problems of persistent 
dominate three annexes of 
(Persistent Toxic Substances 
Sediment), and  Annex 15 ( 
The primary response of th 
substances is the Great Lak which is discussed in 
Section 3.4. 

3.1 Annex I 2  - P 
Annex 12 addresses defmiti 
warning  system,  human he his annex embraces the 
philosophy of zero discharge and the goal of virtual elimination, and the Parties have 
achieved  considerable success in controlling  direct,  point source discharges of toxic 
chemicals to the lakes. The Commission finds, however, that there are two remaining 
significant challenges to the virtual elimination of persistent toxic substances. The first 
is the historic  burden of toxic chemicals in  contaminated  sediment:  the  second is the 
ongoing  problem of airborne pollutants. The Parties' Great Lakes Binational Toxics 
Strategy  does not adequately  address either of these two remaining challenges. 

The  Commission's assessment af progress under Annex I2 examines the threat to 
human health, the early warning,systern, new and previously unidentified chemi- 
GIs, chemical mixtures, and the i 

THREAT TO HUMAN HE 
The Parties have made progress 
toxic substances, most of which I 
includes an increased  understand 
generational  effects of some pers 

eneral principles of the annex P 
LLTH 

I identifying the problems related to persistent 
we human health implications.  This work 
1g of the neurological,  developmental,  and  trans- 
;tent toxic substances. 
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One of the main wa s humans  are  exposed to persistent  toxic  substances in the 
Great Lakes basin is through  consuming Great Lakes  fish.  Existing  evidence dem- 
onstrates that the c nsumption of contaminated  Great Lakes fish prior to and 
during pregnancy is ssociated with decreased birth weight  and  deficits  in cognitive 
function in infants a i children. Great Lakes fish contain many neurotoxins, 
including PCB5 and bethyl mercury, which can also produce  interactive  effects. 
These  substances a in the tissue.; of women  and  are  transferred to the 
fetus  during pregna infants during breast-feeding. Developing fetuses 
and  nursing  infants  doses of toxic substances  than at any other  time 
in their lives. The at greatest risk  include First Nation and tribe 
members, sport certain  population  groups who eat large quanti- 

raise the policy  question of how best to 
the more vulnerable sectors of the Great 

Lakes  community. 

A widely used  governmental  mechanism for addressing  this  policy  question is the 
issuance of fish consumption  advisories based on the  current state of knowledge. 

ve  made  significant  advances in harmonizing  their fish 
consumption  advisories,  taking into 
account the  variation in concentrations 

new strotew of substances  in different-sized  fish of 
,by various species  caught at different 

locations.  Ontario  advisories are based 
e‘. * . upon  different  sampling  protocols from 

not be protected those used by the states and therefore 
sometimes  provide  different  advice to 
consumers. The states of Ohio and 
Indiana both advise  expectant and 
nursing  mothers and children that “it is 

tarninants in the first place”  (Indiana State 
partment of Health 2000). Fish  consumption 
arantee of safety; and, there is always a danger 

that the advisory doe5 not reflect the latest  research. Over the past thirty years, fish 
advisories have generally become more restrictive as knowledge  increased  and 
more sensitive  endpoints were reported from human health research. 

The Commission has some very serious  concerns about the injury to human 
health from expo res to contaminants in Great Lakes fish. The Commission is 
most  interested i how the Parties can reduce  exposures of susceptible 
subpopulations  u il ongoing programs achieve acceptable concentrations of 
persistent toxic s bstances in fish tissue. The Commission  commends the states of 
Ohio and lndiana,for i adopting a precautionary  approach  in  recognizing  the  particu- 
lar dangers of these chemicals to the development of embryos, fetuses, infants,  and 
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children. The Commission  see the need for a straightforward statement  consist- 
ent with the recommendations 

tively  distributed to women. 
n is also concerned  that advisories are not effec- the first place. The Cornmissic 
is best to prevent exposure to fish  contaminants in bearing age and for children, it 
of Ohio and Indiana that, for women of child- 

In the Commission's view,  fish consumption  advisories  can only be an interim 
solution. They have been shown to have limited effectiveness  among anglers, and, 
for First Nations and tribes, fish  ng is an integral component of culture and treaty 
rights. The long-term solution s clearly the restoration of the chemical integrity of 
the Great Lakes ecosystem to rlinimize exposure and subsequent  bioaccumulation 
of persistent  toxic substances in 

to this matter over the next two years. advisors to give further consideration 
the tissue of fish. The Commission is asking its 

Figure I shows the dioxin-like advity of fish from Saginaw Bay compared to other 
foods. Appendix B illustrates the body of scientific knowledge to support a policy 
initiative in this  area. The studies  encompass the extent of human exposure to 
persistent toxic substances throLgh consumption of fish and the subsequent effects 
of the substances. 

f 

Figure I 

Dioxin-Like Attivit). in Great e k e s  Fish from Saginaw 8ay Relative to Other 

Fmds Sampled at Supermarkets throughout the US. 

m I 
I 

Adapted from Schecter et d. 199; Schecter and Li, 1397; Giesy et al. 1997 
13 
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THE COMM4SS10N RECOMMENDS THAT: 
Governments shbuld require that: 

(i) sport fish donsumption  advisories state plainly that eating 
Great Lakqs sport fish may lead to  birth anomalies and other 
serious he Lth problems for children and women of child-bear- 
ing age. hese advisories should be addressed and distributed 
directly to women, in addition to their general distribution, 

(ii) consumpti n advisories clearly identify fish to be totally avoided 
in light of he precautionary approach, and preparation meth- 
ods for an that may be consumed, and 

(iii) consumpti n advisories are supported by culturally appropriate 
communi  education  programs directed to those who are likely 
to consum i these fish. 

EARLY WARNING SYSTEM 
Another concern  about  Annex I2 relates to the  reliability of models used to predid 
the ecosystem confequences of various  loading rates of different  persistent  toxic 
substances. Computer 

and distribution have advanced in the last few years. their dispersal, fate, 
simulations to identify the sources of these  substances and 

In  addition to simpbi estimating  concentrations of chemical residues, the newer models 
incorporate  monitcring data and consider  indicators such as those based on fish, plants 
and nutrients. The modeling has been based on the physical and chemical  properties 
of the molecules but requires monitoring data to confirm the predictions regarding the 
environmental fate 

processes, increase 

emissions inventories, and inadequate information on chemical  in  discharge  and 
and distribution of these  substances. Furthermore, data deficiencies 

the  predictive uncertainty of the models. Models  have proved 
adequate for plann ng research and monitoring, and have helped to elucidate ~ u r c e -  
receptor relationsh ps to estimate the loading  rates. Perhaps most  important, the 
models point to the; origin of loadings and  indicate what actions need to be taken. 

There is also veryllimited  information indicating how much of a pollutant  comes 
from a particular FJathway  and the relative importance of different sources to the 

from a specific  pathway. For example, there are limited 
in the Great Lakes atmosphere,  and the air emissions 

States and  Canada are imperfect. As a result, 
atmospheric  deposition of dioxin  accurately. Dioxin 
monitoring because it is detectable in trace quanti- 

of the relative  importance of local, regional, 
of certain persistent toxic substances is 
14 



needed to make scientifically  supportable  policy  decisions,  particularly  in  planning 
and implementing  remedial easures. There is a clear need for the Governments 
to increase their Without this information, it is 
unlikely that Agreement reduce the loadings of persistent  toxic substances 
can be effectively 

NEW 

“CHEMICAL SOUP” OR 

humans,  remains a mystery. 
Retrospective analysis of tissue RARELY ARE THEY EXPOSED 

MIXTURE; ONLY VERY 

samples from Great Lakes species 
deposited  in  specimen  banks  since 
the early 1970s may help to 
ascertain the  source of these  chemicals. 

TO A SINGLE CHEMICAL. 

CHEM~CAL MIXTURES 
The question of chemical mixtures is also important. Human and other biotic 
communities are most often exposed to a “chemical soup” or mixture: only very 
rarely are they exposed to a single chemical. Many of these  chemicals interact with 
each other  externally in the e vironment or internally  once  inside the organism. 
How rniKtures of chemicals a ect exposed biota remains  relatively unknown. Some 
chemicals behave either syne gistically or antagonistically. In the absence of infor- 
mation  on a specific mixture r combination,  many regulatory agencies use a 
procedure first suggested by t e US. National Academy of Sciences ( I  974) in 
which effects are assumed to e additive. This ‘default position’ has withstood the 
test of time (over 25 years) a d existing  evidence  often supports this  position. 
However, this  observation off rs little  comfort because of the multiplicity of 
combinations and permutatio  among  chemicals in the environment. I 
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"With a num b er of organk pollutants whleh cause effects such as Im- 
munosuppres$ion and hormone dlsruptlon, research Is showing that 
mixtures can hove an additive or synergistic effect. It appeurs thut 
the fetus is host ut risk t o  the effects of these types of pollutant. 
Under these ,circumstances classical risk osressment ceases to be of 

s difficult or impossible to predict effects. Society 

. . . Future generdonr will not thank us for full- 
rrtionary opproach during our temporary steward- 
ant which they will h m  to inherit" 

of Chemicd Mixtures - 
udftlonai ToXrcoIogy 

reticat aspects of the chemical 
uld produce synergistic or 
ve used dioxin 'equivalents" to 
, and the technique offers 

chemical mixtures. The 

ing persistent toxic sub- 

GENERAL PRI~NCIPCES 
I 

Annex 12 refers to "General Principles." The first encompasses the  welt-known 
Agreement  concepts of virtual etimination and zero discharge. The second 
principle,  rehabilitation,  acknowledges  that virtual elimination and zero discharge 
are necessary, but not sufficient, to achieve  Agreement goals. Rehabilitation 
recognizes the importance of addressing persistent  toxic substances that are 
already present in the ecosystem  and are causing adverse effects. Rehabilitation is 
generally achieved through remediation under the MPs and LaMPs and cannot be 
addressed  by the Parties' emphasis on pollution prevention policies and programs. 
In its Seventh 81 
Virtual  Eliminatic 
under Annex 12 
absolutely no re 

ia l  Report (19941, the Commission endorsed the work of its 
bsk Force in the consideration of persistent toxic substances 
4t that  time, the Commission noted that zero discharge means 
;e of chemicals, not merely "below the  level of detection" of 

16 



available analytical instrumentation. The Task Farce also recognized  the  need to 
apply certain  concepts,  notably reverse onus, and a precautionary  approach. 
These two ideas mean respectively  that "a chemical is presumed harmful unless- 
proven  otherwise" and that "when there is a serious risk of environmental  dam- 
age,  even though scientific  certainty  has not been established, it is prudent to take 
(cost-effective)  measures to reduce or eliminate the risk' (IJC 1993). 

The Commission welcomes the addition of the concept of virtual  elimination to 
the Canadian  legislative framework. Canada has led in this  regard by being one of 
the first countries in the worl to incorporate the concept into federal policy and 
now into the  revised  Canadia  Environmental  Protection Act (CEPA). CEPAs 
effectiveness will depend, ho 1 ver, on how it is implemented and on the accom- 
panying  regulations  which, for example, will need to define "persistence." The 
Commission prefers adoption pf a definition consistent with the Agreement.  Given 
the Commission's interpretati  n of the term 'zero discharge" as literally zero 
discharge, the Commission wil take a special interest in how Environment Canada 
sets the Levels of Quantificatio 1 in the CEPA regulations, in conjunction with 
provisions in other sections of CEPA that can be used to ban the manufacture, 
import, export, and use of designated  persistent toxic substances. 

I 
3.2 Annex 14 - Contaminated Sediment 

1 
The persistent toxic substances found in contaminated  sediment  are the dominant 
issue in the Areas of Concern. Annex 14 requires  that the information  obtained 
through research and studies under this  annex  guide the development of R4Ps and 
LaMPs. 

Sediment remediation is a large-scale, high-cost problem throughout the Great 
Lakes  basin. Beginning with the I975 final report of the 1JC International  Working 
Group on the Abatement  and Control of Pollution from Dredging  Activities, the 
Commission has sponsored nu  erous technical workshops and received  extensive 
advice from expert committees In 1999, the Great  Lakes Water Qualrty Board's 
Sediment Priority  Action Corn ittee (SedPAC) identified obstacles to sediment 
remediation and developed dat interpretation tools to support  sediment manage- 
ment decisions.  In  addition, Se PAC offered several recommendations to improve 
ecologicaf assessment and mon oring programs to enhance recovery forecasting 
and benefit measurement. i 
The policy and program  requirt 
the management of contaminatt 

nents  needed to support a binational  program for 
1 sediment are clearly articulated under Annex 14. 

17 
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The situation of tk 
Black River  becau! 
in Hamilton Harbc 
sources of dioxin 
sion is concerned 

They include comprehensive problem definition,  development of common assess- 
ment  methodologies  review of contaminated sediment classification  practices, 
establishment of co patible  criteria for sediment quality classification,  development 
of biological  indicatotfs, development of a standard  approach  and  management 
procedures, cooper+we technology assessment, design and  implementation of 
demonstration at selected Areas of Concern, and establishment of meas- 

1 
and beneficial reuse of contaminated  sediment. 

the Parties  have  accomplished Some of the elements 
example, the U.S. and Canada  adopted  similar  classifi- 

criteria for remediating contaminated sediment. 
characteristics in each AOC has resulted in 

Therefore, it is recommended: 
when the Commissi n com- 
pared remediation  p ojects in 
the Black River in th United 
States and Hamilton Harbour 
in Canada. There ere 
significant diference  in the 
final levels of polycy i lic aro- 

i 

*Much greater ernphosis be pbced on post- 
project monitoring o( the effectiveness of 
sediment remediatioh (i.e. ussessment of 
effectiveness relati4 to restoration of uses 
with oppropriote qublity assurance and quality 
control). 

matic  hydrocarbons (PAHs) in 
these two AOCs. I the Black 
River,  sediment re oval 
resulted in final PA concen- 
trations in the rema ning  sediment  ranging between 6 and 37 rng/kg. As a result, 
Black River fish sho significantly fewer  tumors  than  previously noted. (Ohio 
Environmental Prot d o n  Agency 1999) In  contrast, the Randle Reef Project in 
Hamilton  Harbour roposes a final PAH concentration of 700 mgkg. This level is 
well above the obje  ives  achieved for the Black River and the lowest effect levels 
based on Canadian  uidelines. 

That the PAH level llowed for the Randle Reef project is considerably  higher than 
the upper  limit o f t  e range for the Black River is inconsistent from both a scientific 
and policy  perspect' I e. PAHs are established  carcinogens and, as demonstrated  by 
remediation efforts in the Black River, minimizing  their allowable residue in biota 
and environmental  media advances the goal of restoration. 

Hamihon Harbour AOC is more complex than  that of the 
, in addition to PAHs, fish consumption  advisories are in place 
lr for PCBs, mercury,  and mirex. There also are documented 
air emissions from the Stelco sintering  plant. The Commis- 

lat the proposal to incinerate  pretreated contaminated 
18 



sediments in the same sintering plant could lead to the production and release of 
more dioxins. These  condi$ons provide a good example of the problem of 
chemical  mixtures. A mor? holistic analysis, utilizing the precautionary  approach 
applied to human health c terns for multiple  bioaccumulative  chemicais, would 
assist in this case. A5 reco t mended by the Great Lakes  Water  Quairty  Board, this 
situation would also benefit !from close post-project monitoring. 

I 

NATURAL  RECOVER^ 
Akhough SedPAC noted the need to 
consider  natural recovery as a viable 
cleanup option, the issue is tentially 
contentious.  Natural recove can take .:.hi , . 

eliminate kepone in the jameb River, 
Virginia, or well over lO,OOO1  years to ~ / w n  #wr Acig.:c?unc$ xk+?y. " 

eliminate  substances  such as hadoactive % ,  

waste. This range of recover>i time : ,,, , , , ,,;>;::: ,"..:<.. 1 5 
warns of the need for a carefoll analysis " , I 

of the approaches  being  considered. It 
would also be  important for an effective  public outreach effort to determine that a 
cleanup  that  could take several generations would be acceptable to a well-in- 
formed public. 

f  ow clean i~ cjeun knw? ,I 

And on wfiot time~6le;zw.. :.~-- :.,: 
as few as five  years, for exa pie, to $,.:~ ; ;,+;x; :->, I' 

L :, 1 , , <*>.:;$;p ? 1. ,,: 
& ~ c + ; ~ i e E , .  ..".;..?<,';:- 4 .  

.<-,p* , 

Green &b rJI ::;,.:,:- {:,, :,.- ' 

,. 
, . ,  ' 

, ,'? 

- ,I - , -  , - . , '. 

The  Commission has summarized  progress  related to sediment  remediation in 
Areas of Concern. Clearly, the problem remains  significant. Less than 2.4 
percent of known contaminated sediment by voturne in U.S. AOCs is remediated 
while, in Canada, the amount i$ only 0.2 percent (See Figures 2 and 3). The 
Parties have adopted  some ele#ents of Annex I4  (Contaminated Sediment) and 
are  cooperating with respect to:technology programs. However, they have not 
developed standard approaches agreed management  procedures,  and long-term 
measures related to disposal an sediment  reuse as required by the Agreement. 
The Commission  concludes  that the initiatives  related to both RAPS (Annex 2) and 
contaminated  sediment (Annex 4 )  require a long-term, binational effort and 
program that reflects the magnit de of the contaminated sediment chaJlenge. I 
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THE COMMiSSION RECOMMENDS THAT: 
Governments shbuld immediately develop a comprehensive, bina- 
tional program to  address the fuI1 scope of the contaminatcd sedi- 
ment problem over the long term, setting appropriate priorities and 
defining the res@urces required for completion. As part of this 
comprehensive program, governments should ensure that: 

(i) programs $nd cost estimates are in place and made public for 
fully, addr sing contaminated sediments in Areas of 
Concern, P 

(ii) timetables for fully implementing those programs are estab- 
lished and made public, 

(iii) resources are provided to fully implement the programs in 
accordance with the established timetables, and 

(iv) progress meports are issued at least biennially. 

Figure 2 
Contaminated ? ediment in the Great Lakes Areas of Concern 

US. Remediated 

Canada Remediated - 
Canada Contaminated 

IJ 59.3 milldm mbc metres - U.S. I .4 million cubic metres - U.S. 

34.2 rnillithn cubic mwes - Canada 0.08 milllon cubic metres - h a d a  

Source: Compiled by Commission staff, based on the best available estimates. 
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Figure 3 I 

Management Status Contaminated Sediment in Areas of Concern 

United States Canada 

All quantities are in  million wbic metres 

Source:  Compiled by Commission staff, based on the best availabJe  estimates. 

3.3 Annex 15 - Airborne Toxic Substances 

Annex I5  recognizes that th atmosphere is a major pathway by which persistent 
toxic substances reach the eat Lakes. This  annex includes provisions for 
research, monitoring, and deling and establishes  the  components of the Inte- 
grated Atmospheric Depositij 

It is  essential to place the atrr 
Lakes  in the context of the to 
pollutants to the lakes. Such 
ments by the Governments u 
Great Lakes Binational  Toxics 
manage the numerous source 
would support the further an; 
ment of regulatory controls, z 
reduce and prevent discharge 

Network (IADN). 

spheric contribution to the pollution of the  Great 
I pollutant sources and the pathways  that  bring such 
:terminations are  needed to partially fulfiil commit- 
der Annex IS of the Agreement. In addition,  the 
trategy makes commitments to determine and 
of these contaminants. These determinations 
rsis of exposure and risk of pollutants,  the  develop- 
d the ultimate  redesign of industrial processes to 
and emissions. 
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posited  in the lakes originate from both [mal and  distant 
s enter the atmosphere from direct emissions (smokestacks, 
les) or through  volatilization and  evaporation from terrestriat 
e atmosphere  transports the pollutants as particles, aero- 
ollutants can  be deposited directly onto solid or aquatic 
, or washed out of the atmosphere  by  rain  and  snowfall 
pollutants  remain  suspended in the atmosphere for such a 
they become part of a 'regional or global background" 

air as a pathway  depends on the nature and number of 
in a given  location. lake Superior has relatively  few 

st surface area. Because the  deposition of material from 
roportional to the surface area, Lake Superior  receives a 
persistent toxic substances via air deposition. 

P H E R I C  DEPOSITION NETWORK 
e of the atmosphere in the distribution and  behavior of 
reat Lakes, the Parties,  principally the US. Environ- 
d the  Atmospheric  Environment  Service (Canada), 

ic Deposition Network (IADN). This network 
stations, as recommended  in  the Commission's 

spheric Deposition to the Great Lakes. 

xcellent example of a binational  program  that 
compatible  monitoring data on both sides of the 

ns were chosen for the master  and  satellite  stations 
el of regional  background for selected persistent 
pollutants,  mercury,  in  its  elemental  form  volatil- 
cornpounds of mercury share  this  volatility charac- 

teristic.  Thus, mercury and its compounds  are  contaminants  requiring a "regional 
background" assess, 
and  regulatory  appr 
among the rneasurt 
resources because, 
expensive. 

Similar cost conside 
IADN roster. More 
costly and,  given  thl 
nants to the lakes, t 

in the program sho 

mt as a vital  piece of information for setting control strategies 
iches.  However, IADN does not currently include mercury 
pollutants.  This  situation reflects the historical  limitation on 
ltil recently, mercury analysis of air samples was very 

tions were also cited in the exclusion of dioxin from the 
:cent  analytical  methods for mercury and  dioxin  appear less 
mgoing efforts to model the transport of these two contami- 
lancernent of the network by inclusion of mercury and dioxin 
1 again be considered. 
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Mhough IADN is a significant 
achievement,  success in  the  surveil- 
lance and research aspects df Annex 

THE OPERATION OF lADN IS 
AN EXCELLENT EXAMPLE OF A 

I5 bas been limited over BINATIONAL PROGRAM THAT 

decade because important GENERATES BOTH 
nents,  such as emissions  invejntories 
and  research, have not beenipur- 

COMPARABLE AND 
COMPATIBLE MONITORING 

sued to the extent  that they outd 
enable the Parties to meet th ir 
obligations  under  this  annex. t DATA ON BOTH SIDES OF THE 

INTERNATIQNAL BOUNDARY. 

LINKING DISTANT So RCES TO THE LAKES 
To assist the Parties in the de elopment of source-receptor and air trajectory 
modeling, the International Ai Quality Advisory Board (IAQAB) of the Comrnis- 
sion supported  application of e NOM HYSPLIT (Hybrid Single Particle 
LaGrangian  Integrated Trajecto 1 ) model to quantiFj  dioxin  contamination from 
sources internal and  external to the Great Lakes  basin. 

HYSPLlT is capable of viewing  atmospheric  deposition from two perspectives. 
Starting with a source of emissions,  such as a coal-fired plant in the US. midwest, 
the model estimates what  fraction of those  emissions will arrive (be deposited) at a 
specific  site, such as Lake Michigan.  Alternatively,  starting with a site such as Lake 
Michigan, the model could  determine  likely  airborne sources of a given pollutant 
and the relative significance of each  source. 

HYSPLfT depends upon  the availabil’ky of several  supporting  elements,  including a 
gd-qualrty emissions  inventory, adequate simulation of the behavior ofthe pollutant 
in the atmosphere, and the availabilrty of ambient measurements for calibration  and 
verification. Despite the limited data  on  emission  inventories and ambient measure- 
ments, as described in the 1997-99 Prrorities  and  Progress  under the Great Lakes 
Water  Quality  Agreement &portl (IJC 1999d; Cohen, M. and Commoner, B. 19959, 
the mdel outputs  have  been be reasonable and realistic for  dioxin.  If the 
supporting  elements are or similar models could be a useful 
mechanism to establish  significance of long-nnge atmospheric 
transport to the total toxic pollutants in the Great Lakes. 

The Commission is confident thai the tools exist or can be further  developed to 
determine  the  contribution of lo I, regional,  continental, and global sources to the 
atmospheric  deposition of persist nt toxic substances into the Great Lakes basin. 
Some of these tools include thos identXed earlier - HYSPLlT and lAON and 
their  supporting  elements,  includi g emissions  inventories,  physical and chemical 
determinations, and other ambien  measurements. i 23 
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THE COMMISSION RECOMMENDS THAT 
The Parties sqould take the following measures to deal with air- 
borne pollutaots: 

identify both in-basin and out-of-basin sources of atmospheric 
depositiOn  of persistent toxic substances to the Great Lakes, 

contribution to  the  total burden of these rub- 
to formulate and 

prevention and control measures; and 

computer model, improve emissions 
add dioxin and mercury to the 

Network to  improve the  

3.4 The G-eat Lakes Binational Toxics Strategy 

The Great Lakes 
aborative process between the Parties and stakeholders to address established a col 
Binational Toxics Strategy rthe Strategy"), signed on April 7, 1997, 

by their actions alone. Thus, it 'challenges all sectors of society virtual elirninatio7 
of the Strategy is that the Governments cannot achieve the goal of underlying  tenet 

stakeholder forums, and an integration  workgroup. An specific workgroJps, 
strategy uses three processes to facilitate consultation:  substance- Lakes basin. The 
elimination of targeted persistent toxic substances in the Great the goat of virtual 

Specific Workgroups 
step analytical process: 
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to participate and  cooperate to ensure success’’ (U.S. Environmental Protection 
Agency and  Environment  Canada 1997). 

The work of the substance-qpecific workgroups comprises the core activity  under 
the Strategy. Meetings with Stakeholders are held twice a year to encourage  an 
open participatory  process of consultation on Strategy implementation. The 
Integration  Workgroup fund ns to provide oversight  and coordination and to 
discuss other issues  that may fall outside the scope of the substance-specific 
workgroups. t 
THE MERCUKY WOR+RDUP 
The Mercury  Workgroup, on of the seven substance-specific workgroups, has 
effectively mobilized the activi ‘es of a broad spectrum of stakeholders. The group 
aims to reduce  and  eliminate  ercury use and disposal in the environment. This 
includes efiminating  mercury f m such diverse  source5  and sectors as sewage 
treatment  plants,  electric utiliti s, schools, the  metals  industry,  health  care,  mining, 
and industrial production proc i sses. It also involves  removal of mercury from a 
variety of commercial products and  household  uses, such as medical thermom- 
eters,  thermostats, lamps, appliances, automobiles, and  switches.  The group 
accomplishes  this work through initiatives  involving joint activities with, for exam- 
ple, the  Commission for Environmental Cooperation, the Chlorine Institute, and 
the steel industry.  Community outreach and education  activities are also under- 
taken by promoting betler disposal methods that emphasize life-cycle analysis of 
mercury-containing products. 

The control of mercury, one of the. pqrsistent toxic pollutants,  represents  one of 
the success  stories of the Strate@.  Significant reductions have been reported. The 
workgroup has established a mercury Internet web site, which  provides informa- 
tion OR sources and regulations by topic and  sector. In addition to the impact of its 
direct  initiatives,  the workgroup has helped in expanding knowledge about the 
chemical,  environmental,  and hu an health effects of this material, and  about ib 
sources and environmental  bcha  ior. The workgroup has also benefitted from the 
work of a well-networked group f researchers from Labrador to Florida on the 
Atlantic coast and from Alaska to outhem California on the Pacific coast. In 
addition, the electric power indus ry has an established network of researcherr: 
fossil  fuel, mainly in coal-fired PO er plants, is one of the major sources of mer- 
cury emissions to the environmen . 

Progress in  environmental control of mercury has occurred despite the fact that 
IAON does not include mercury iq its program. If lADN included mercury, the 
workgroup could estimate  loadings1 of mercury to the Great Lakes, thereby 
assessing the ecosystem effects of i\s reduction efforts. 

\ 
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OTHER WORKC;ROUP PROGRESS 
Workgroups created by the Strategy  are also addressing the other eleven  desig- 
nated  persistent foxif substances. After three years, however, no workgroup has 
entirely  completed tr$e four-step process. For example, the PCB Workgroup is 
currently focusing  on;  steps 3 and 4, but has only documented actions for the 
reduction of PC6 inientories currently in use or in storage. This  initiative  does not 

I 

ts or the deposition of PCBs from long-range sources via 
gh PCBs in use  and in storage may  constitute a putential 

se the greatest immediate  harm to 

has been unable to quantify sources of these 
s to determine priorities for action. Major 

source reductions  in are estimated  based on new national standards in the 
to incineration. Another major source 
by process changes in the  pulp and paper 
tine in bleaching. Without quantified 
o the Great Lakes, however, strategic and 
be identied with certainty. As an 
restrict open  burning and replace older 
r or fewer opportunities for reductions 
that the state of knowledge  and  avail- 
advanced, the Commission encourages 
proach with these substances to ensure 
re made available to the workgroups to 
eps 3 and 4 in the process. 
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emphasis on the subs 
specific workgroups to tl 
reduction opportunities 
for each substance, wh 
limit the ability of the Ir 

:h can 
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Norkgroup to adopt an THE COMMISSION IS SENSlTlVE TO 
overall strategic  approach. 

to the fad  that any and all 
reductions of persistent  toxic 
substances  are worth PRIORITIES FOR 

priorities  for the virtual 

The Commission is sensitive OF PERS,STENT 

prsuing, However,  setting OF THE 

elimination Of the targeted 

substances may be the 
effective manner to reduce 
significant or important 

OF ITHE POLLUTANT. 
I 

sources of the pollutant.  This  issue &n be addressed with improved data, infor- 
mation, and reporting with respect to steps I and 2 of the Strategy’s four-step 
analytical process. Greater  emphasis on sources and emissions could lead to a 
more strategic approach  and would make major inroads into producing  effective 
overall emission  inventories. The effectiveness of steps 3 and 4 of the process for 
all the substances would also be improved with greater  oversight of the Integration 
Workgroup,  using the stakeholder forums to assist with policy  implementation. 

In an attempt to advance the state of knowledge with respect to the sources and 
transport of persistent  toxic  substances to the Great Lakes, the Commission’s 
lAQAB undertook an analysis of dioxin deposition in the Great Lakes. The Board 
recognized the need for a comprehensive, binational emissions inventory of in- 
basin  and out-of-basin point sources and source  regions of this  contaminant. By 
bringing together experts from federal, rovincial. and state  governments,  this 
‘wentory and associated binational digit I maps were  produced, which then 
allowed the modeling of dioxin  depositi n to the lakes, and the accompanying 
identification of significant  sources and s urce regions. 

The IAQAB also assembled a US. coun emissions data base for several of the 
persistent toxic substances of concern as/well as a preliminary compilation of related 
control  programs  and  outcomes for both the United States and Canada. The 
RQAB has demongrated the  feasibility 0” this type of analysis  and the Commission 
?commends that  the  Governmenk utilize a similar  technique to advance further 
their knowledge and understanding of the air  pathway as it applies to the Strategy. 

This work of the IAQAS has demonstratsd that the resources and technology exist 
within the Governments to rigorously  pursue the goal of virtual  elimination under 
the Strategy in a truly  binational  manner. The Commission  believes  that a reliance 
an actions to reduce persistent  toxic  substances  discharges through pollution 
prevention,  while  necessary, is not sufficient to enable the Parties to fulfill their 
obligations under the Agreement. 

I 
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ii) undertake a to 
for key source 
reducing contal 

The Padies should e 
and binational by str  
component and estal 

THE COMMlSSlON RECOMMENDS THAT: 
The Parties should strengthen the Great lakes Binational Toxics 
Strategy by fully addlessing all sources of persistent toxic sub- 
stances, such as atmdspheric transport and deposition and in situ 
contaminants in sediMents. In order to include the air pathway the 
Parties should: 

i) establish an invdntory of baseline air emissions for toxics for all 
of the United Sfates and Canada, 

iplete analysis of emission reduction scenarios 
egions and determine  their effectiveness in 
ination of the Great Lakes from the air. 
sure that the Strategy is truly both strategic 
ngthening the integration- an! priority setting 
lishing a f u l - t h e  binational secretariat. 

t 
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CHAPTER 4 
LAND USE 1 
4.1 Annex 13 - 

Pollution from Non 

Annex I3 further details the  Parties'  Article VI commit- 
ments to abate and  reduce pollution from land use activities. 
The Parties are required to identify  land-based activities 
contributing to water  quality problems in R A P S  and LaMPs, 
as established under Annex 2, and tlo develop and imple- 
ment watershed plans. The annex also provides for protection of threatened wetland 
areas, monitoring and  surveillance,  demonstration projects, and biennial reporting. 

AGRICULTURAL SECTOR 
Considerable progress has been achieved in the agricultural sector. (Great Lakes 
Commission 1996) Recent reports  related to Annex 1 3 document the Parties' efforts 
to reduce nonpoint source pollution from agricultural sources, principally sediment, 
nutrients, and pesticides. A variety of policy  initiatives now encourage the widespread 
adoption of conservation  tillage, buffar strips, integrated p e s t  management, and 
environmental f a n  plans. Progress n these issues continues to be made through 
ongoing extension advice and progm s. Where atmospheric or groundwater 
pathways are critical, however, water quality can be adversely affected by nutrient and 
pesticide loadings caused by specific f rm practices. There is also growing concern 
about the disposal of animal wastes g nerated by largescale hog and beef production. 

URBAN GROWTH 1 
Scientific understanding of pollution fro land uses has changed considerably since the 
hndmark final report from the Commi 

PLllARG focused on the impact of agricultural and ence Group (PLUARG) in I978 2 .  

ion's Pollution from Land Use Activities Refer- 

2 The IJCs Pollution from Land Use Activities Reference Group ( P L M G )  was established undev the 
I972 Ageement to determine the came and 

~epsted iis findings to the Commission in 1978, and the fo reca-nmend appropriate actjons. P L W G  
extent of @lUtion origim'ng from land use actiwiiies, and 

and Lake Ontario; and increasing ~Mltamination by tapric -. 
pdluiion problems in the basin: euhophication, due to elwated rwbient inpub. paftimlarfy in Lab Erie 

the Parties in 1980. PLUARG cmfirmed two m p r  IJC fwwarded a set of recommendations to 
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forestry practices. More recent  studies have examined the effects of urban growth. In 
f996, the State of theiLakes Ecosystem Conference (SOLEC) addressed these issues in 

Nearshore, and documented  extensive threats 
lakes Michigan,  Erie,  and Ontario. SOLEC 

of stress to the Great Lakes ecosystem is growth and 
SOLEC also concluded that changing land use in 

the Great Lakes basin, 

b l o n d  the impacts  initially assessed by PLUARG. conclusions go well 

and is producing profound negative effects. The SOLEC urbanization, is accelerating 
pticularly the trend over the past 20 years toward greater 

In 1998, the 20th anriversary of the final PLUARG report provided an opportu- 
nity to reassess Agreenent progress and related  scientific  thinking  about land- 
based pollution control. (Great Lakes Science Advisory  Board 2000) This reas- 
sessment affirmed 5 0  -EC '96 findings.  Extensive  urbanization in the basin creates 
more impervious surfaces, thus increasing runoff and impairing water quality in 
urban  watersheds. Tt-e extent of such impervious surfaces is a key variable in 

predicting pollutant lqds and flooding. Continued urban growth over the next 
two decades will resub: in increased pollutant loads to the lakes from urban 
nonpoint sources un1e:ts action is taken now to manage it. 

The major pollutants  ir urban waterways are nutrients, pathogens, sediment, 
industrial  chemicals, and pesticides (Table I>. These pollutants are often released 
intermittently. The short-term surges can produce  greater deleterious effects than 
continuous low levels of exposure. When surges happen, the ambient  water 

Table I Urban Pollutant Sources 

Pollutant  Category 

Atmaspheric  deposition and washout Nutrients 

Probable Sources 

Septic system effluent through 
groundwater or system overflows 
Lawn fertilization 

Pathogens Urban wildlife  and domestic pets 
Wastewater discharges 

Sediment Channel erosion from increased storm 
water run& due to impervious surfacer 
Exposed soils at construction sites 

' Urban runoff (e.g. tire wear from city streets) 

Industrial Chemicals : Intermittent pulse exposures, often weather-related 
and Pesticides 

. 

Runoff and groundwater  contamination from land- 
based sources, including waste disposal sites 
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conditions exceed the established water  quality  criteria. The primary management 
tools for reducing urban  nonpoint source pollutants are storm water best manage- 
ment  practices  that  detain.  retain, nd treat pollutant-laden runoff. 

The commitment to develop and i plement  watershed  plans in Annex I3 implies 
a community-based  planning  proce I s to determine which tools are the most 
feasible, effective, and acceptable id achieving reduction  targets. Key tools related 
to planning,  regulation, and educati n have been identified (Schueler 1998). 
Planning tools  include  reducing  imp  rvious surfaces, implementing better site 
design, and incorporating  natural h rologic features to enhance storm water 
management. In addition,  best ma agement  practices, such as stream  buffers to 
control runoff and  erosion, are esse tial to protect stream  integrity. Regulatory 
measures exist as well, including or inance and bylaw protection of significant 
natural features, such as floodplains, as well as regulations to ensure adequate 
erosion and sediment control durin  subdivision  development. Regulatory toots 
can also be used to address  failing o inadequate septic sptems that are potentially 
significant  sources of pathogens  and  utrients. Finally, education and increased 
public awareness  encouraging inform \ d decision-making complete the tool kit. 

I 
A ROLE FOR THE PART~ES IN URBAN WATERSHEDS 
The impact of nonpoint source pollutian at 
the watershed and regional levels is broad in 
scope, even  though it is usually 
primarily a local problem 
solution. Thus. there is an 

CURRENTLY, THERE IS NO 

LINKAGE BETWEEN LOCAL 
DEVELOPMENT DECISIONS 

senior governments.  The Parties need o AND THE PROVISIONS OF 
ensure that policy,  data,  and informatio ANNEX 13. 
tools are  available to manage  and  mitigate 
the effects of myriad  development  decis  nr in urban  watersheds over the long term 
as well as the increasing  residential  dev  opment in more rural areas. Currently, 
there is no linkage between  local develo ment decisions and the provisions of Annex 
13. The trend to transfer  responsibilitie  and  programs to local governmenb. and the 
growing economic and political  importan e of metropolitan areas throughout the 
basin, has made this  linkage more dificul 

There is a need for a framework or gui ante policy that will enable all levels of 
government to work cooperatively to a hieve Annex I 3  goals. A guidance policy 
needs to be developed for urban land \ u e planning throughout the basin in part- 
nenhip with the  Great Lakes  states The potential of new "sustain- 
able cities" concepts  and "smart for the protection of ecosystem 
integrity  should  be  evaluated This  guidance 
policy should  apply to all and to all other 
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areas that  involve  federal  spending  related to urban  development. All jurisdictions 
in  the basin responsible fpr land use should incorporate the guidance  policy into 
their land use planning p licies  and  decision-making. P 
WETLAND PRESEWATION 
Land use changes h significantly altered ecosystem structure and function 
- for example, thr inage of aquatic and wetland systems. Understanding 
these  impacts provi ble insight into the effect of land use changes on the 
basin ecosystem. 8 recognized the importance of identifying  and 

ilding on the original concept of Biodiversity  Invest- 
ment Areas as int SOLEC '96 (Holland and Reid 1996). 

SOLEC activities Biodivenrty  Investment  Areas  are leading to the 
ation system (GI$)-based inventory, a standard  system 
cation of some of the most ecologically important areas 
represents  significant progress under the Agreement 
as well as to the development of a broader understand- 
anges and nonpoint source pollution in the basin. 

ps to preserve these areas  and, where necessary, 
n of Biodiversity Investment A r e a s  constitutes an 
nt of a binational policy and strategy for wetlands 
ndation based on a comprehensive data and  infor- 
imilar  approach to identify and quantify nonpoint 
ctivities is urgently required. 

THE COMMISdION RECOMMENDS THAT: 
The Governments should provide for a binational study of the effects 
of changes in land qse on Great Laker water quality to determine the 
measures that should be taken to address these changes, Including: 

(i) the effects of urban  and residential growth, 

(3) the effectiveness of existing policies and programs in control- 
ling pollution from land use in all settorSl and , . 

(iii) the identiflcapion of measures that should be taken, by provin- 
governments, with approiriate assis*gce from 
prevent adverse effects.. . 

proceed with implementatign of the';SOLEC 
Investment Areas, emphasi ing the 'p"i;eserva- 

> .  . 1. 

of wetlands. t ~ ' .  ~ <' , 
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CHAPTER 5 

Annexes 4, 5, 6 ,  8 and 9, common1 referred to as the 
Coast Guard Annexes, relate primari y to toxic and 

ched as examples of how the two countries, even under resource  constraints, can 
work together  effectively. The Coast Guards prepare a joint  report for the Com- 
mission  every  year (US. Coast Guard/Dtpartment of Fisheries & Oceans Canada/ 

pollutant threats from shipping  activiti 1 5 .  They are often I 
TranspoR  Canada Marine Safety 199 One aspect of  the Coast Guard Annexes 
is that the associated  programs in federal agencies. This has eased 
difficulties associated with the development of binational proce- 
dures and programs. 

EMERGENCY RESPONSE 
The Commission continues to be enc uraged by the extent of binational collabo- 
ration under  the joint contingency pia ing  requirements of Annex 9 of the 
Agreement. Annex I of the Canada - U.S. Joint Marine Contingency Plan, which 
is referred to as CANUSIAK, applies the  Great Lakes region. The Coast 
Guards  stage joint practice  exercises,  hich  include the local tribes and First 
Nations as well as the state, provincial, and local governments. This plan was 
tested in a real spill on June 2, 1998, hen the Canadian Coast  Guard  responded 
to a sewage and oil spill in the Detroit iver. This event demonstrated  the  high 
degree of cooperation and coordinatio I between the Canadian and US. Coast 
Guards. I 
DISCHARGES FROM VESSELS 

Under Annex 4, the Parties are require to adopt  regulations to prevent dis- 
charges of harmful  quantities  of oil and azardous polluting substances from 
vessels. In  Annex 8, there is a similar stridion on discharges from onshore and 
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offshore facilities. k c  rding to statistics  presented in Coast Guard reports, the 
majority of oil spills in he Great Lakes are less than IO gallons. The marine 
transport of oil and  ch  micals appears to be under tight management, with minimal 
impact  on the integrity of the Great Lakes. Most spills over 500 gallons are from 
nonmarine  sources, su h as industrial  plants and railroads. 

The discharge of ga s prohibited  under  Annex 5 while cargo  residue is not 
mentioned.  The tu adice in both  countries  allows the discharge of cargo 

tion  with the Inter aritime  Organization definition that  includes cargo 
residue in a broad of garbage. However, in  the Great Lakes the dis- 

rohibted. Annex 6(l)(d) requires the Parties to 
res  regarding the  prevention of pollution from the 

transfer of cargo, but does not refer  explicitly to 

i 
as of the Great Lakes. There is an apparent  contradic- 

cargo residue. 

ards and involved Canadian  agencies to review 
The annex calls for consubtion to exchange 

information,  ident e problems  needing study, coordinate  studies,  and 
close working  relationship  among  these agencies 
and  consultation. 

at  vessel-related  sources of contaminants  such as 
a threat. in  the volumes being discharged, to the 

physical,  chemical, or biological  integrity of the waters of the Great Lakes. 

5.2 Alien Invasiye Species (AIS) 
I 

Coast  Guard  reports  uhder  Annex 6 outline studies that have  been  undertaken 
relating to the  major issue of the discharge of ballast water from vessels. Annex 
6( I)(b) requires the Parties to review  "practices  and  procedures  regarding 
wastewater  and  their  deleterious effect on water  quality,  including, as required, 
studies to determine  if live fish or invertebrates in ballast water discharges into the 
Great Lakes System constitute a threat to the System." Over the past  decade, the 
primary focus of activit 
introduction and intert 
charge of ballast  water 
species (ANS). When 
they can upset the bat; 
cost millions of dollars 
are zebra mussels and 

; under  this annex ha5 been to prevent and control the 
in spread of alien  invasive species (AIS) from the dis- 
These species are also referred to as aquatic  nuisance 
lese species are introduced into the  Great Lakes waters, 
:e of the  natural ecosystem, threaten  native  species,  and 
control and  management. Two well-known examples 

)und goby. 
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"Despite  progress in ma s, the Great Lakes Panel has rec- 
ognized a particularly cr blem: a lack of interjurisdic-tional 
consistency in laws, re nd polities directed at ANS pre- 
vention and control e iminarf research found gaps, in- 

tion of aquatic  nuisan ndling, transport and reporting 
procedures; and the s of both regulatory and pub- 
lic information and ms. Given the emsystemic 
nature of ANS in and the limited resources to 
address them, the Great Panel agreed  that enhanced con- 

akes states, provinces, tribal 
uld ensure a more eficieht 

The Commission  and the Great Lak s Fishery Commission (GLFC) raised this 
issue in a 1990 report to Governrne s, Exotic Species and the Shipping Industry. 
The report emphasized  the need for  standardized.  systematic,  and  impartial 
exploration of possible approaches to managing the urgent problems associated 
with  the  introduction of alien invasive  species into the Great Lakes. 

CURRENT STATUS 

The establishment of the Great Lakes Panel on Aquatic Nuisance Species, char- 
tered under US. law, and the annual  nternational  Aquatic  Nuisance Species 
Conference (Ninth at Duluth,  Minnes t a ,  1999; Tenth at Toronto, Ontario, 2000) 
are notable binational and internationa efforts addressing this problem. The 
workshop at the Biennial forum in Mil aukee provided an overview of the current 
policy  status. The workshop conclude that there are no easy solutions to the 
challenge of preventing new introducti ns of AIS. However, there was wide- 
spread agreement on the need for a 1 d  finite  standard on the allowable discharge 
of ballast water, Also, there  are no simple ways to cope  effectively with those AIS 
already living in the Great Lakes basin. The Great Lakes Panel noted that  greater 
interjurisdictional  consistency would lead to greater efficiency and effectiveness. 

-" "_" - " - 
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CURRENT  CONTR L FRAMEWORK 
Fortunately for Canada a d the United States, geography has helped to ensure 
coordinated enforcemen i of the  existing AIS legislation. Vessels entering the Great 
Lakes must pass throughlfive Canadian locks before entering US. waters. Joint 
boardings by Canadia S. inspectors,  which  initially took place only in 
Massena, New York, also taking place in Montreal, Quebec. 

The two countries h ilar  approach to preventing  the  introduction of AIS 
ange. The US. Nationat Invasive  Species Act of 
ulatov approach. Canada has ‘Voluntary  Guide- 

lines for the Cont Water  Discharges from Ships  Proceeding to the St. 
Lawrence  River a s.” However, strict penalties  apply for fake 
reporting of complian these  guidelines. The two nations are both working 
with the lnternati Organization  in  developing  international standards. 

LAST ON BOARD VESSELS 
urce of alien  invasive  species,  are  vessels  classi- 
BOB). Neither the US. legislation nor the 
hese  circumstances. Although  they are not 
Is carry  residual  sediment in their ballast tanks 
t species. These AIS can escape from a ship that 

and takes on  ballast  water to travel to another 
this second port, the vessel releases its baliast 

water,  which is now a mixture of residual  sediment and Great Lakes water. 
Whatever organisms were present in the tanks may now become established  in 
the ecosystem. 

INADEQUATE CURRENT PRACTICES 
The Commission believes that  the 
existing  legislation and resulting 
practices of both countries  are 
inadequate to protect  the  Great 
Lakes from further  introductions of 
AIS. Exchanging  ballast  water on the 
high seas poses risks 
and the crew. The C 
should  continue to w 
the shipping  industry 
tific community to de 
ard for discharges of 
and residual sedimeni 

to 

or k 
arc 
ve I’ 
b; I 
t, a 
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the vessel 
rernments 
: closely with 
1 the scien- 
op a stand- 
last water 
Illowing 



Industry to choose the most effective methodology  that meets the standard. The 
standard must address controlling  dormant  individuals that, in particular, pose a risk 
because their resistance to stringeqt control measures makes them difficult to 
eradicate. 

In previous  correspondence to the Government of Canada, the commission 
raised the  possibility of establishin  facilities in  the lower St. Lawrence River to 
treat ballast water in a safe enviro  ment.  This would include  treatment of sedi- 
ment in NO508 tanks as well as ore effective  treatment of full ballast tanks. In 
addition to offering  irnproced prot d o n  for the Great Lakes,  such  facilities could 
serve as a research laboratory for emerging ballast water treatment technologies. 
The  commission  reminds the Partes i of a November 1998 letter in which it drew 
the Parties’ attention to a binationdl  ballast water research firategy  and plan 
described in the 1996- I997 Binutiond Progress Report on Protection of Greot Lakes 
Wuter Quulity prepared  by the agencies  responsible for the Coast Guard Annexes. 
The Commission has not received a response to that letter nor has it been 
informed of the development of a research  strategy. The Commission further 
notes that a possible  facility for on7board  treatment of ballast water and  residual 
sediment in  the  lower St.  Lawrence River could form part of such a strategy. The 
Parties should also implement the broposed  research  strategy in  order to realize 
the benefits of binational  coordination on ballast water  research. 

OTHER SOURCES OF A1S 

The AIS issue related to nonvessel  introductions, such as those from aquaculture, 
bait fish trade, and aquarium  indust  ies, also requires careful attention. There is a 
threat that AIS may  escape from th activities of these industries and subsequently 
become established in the basin.  ecreational boating and  fishing  also play a role 
by spreading  species  geographically within the basin. 

The Great Lakes Water  Quality 60 rd and the Great Lakes Fishery Commission 
produced the report Addressing Co 1 cerm for Water Quality lmpocts from lurge- 
Scale Greot Cakes Aquaculture, based on a meeting in Wmdsor, Ontario, in January 
1999. The report findings related primarily to protecting  water quality. Such 
practices as controlling  feeding  and  proper site location to prevent the  threat of an 
invasive  species becoming  established  are  aquaculture  issues.  Based upon this 
work, the Commission sees a need for  the Parties to engage the  industries, 
provinces,  and states in a coordinated,  binational effort to address the complete 
range of AIS issues, develop a plan of action, and implement an appropriate 
regulatory system. The Commission  recognizes that  there i5 little point in control- 
ling one  vector  while allowing another to go unchecked. 
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THE COMMlSSION RECOMMENDS THAT 
The Parties should take the following measures to deal with alien 
invasive species: ' 

(i) adopt and il 
strategy anr 
Progress Re 

(ii) give a Refer 

(a) bination; 
of ballas 

(b) recomrnl 
impleme 
possibilil 
residual 
ballast Y 

facilities 

plement the binational ballast water research 
dan described in the 1996- I997 Binational 
wt on Protection of Great Lakes Water Quality, 

Ice to the Commission to develop: 

standards that should be applied to discharges 
water, and 
Idations on the most appropriate methods for 
:ing those standards including, for example, the 
of on-board treatment of ballast water and 
allast sediment and the possibility of establishing 
ter and residual ballast sediment treatment 
I the lower St. Lawrence River. 
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CHAPTER 6 

AND DATA ~ 

MANAGEMENT 

availability  and  management of infoqrnation rl and  data. 

A fundamental obstacle to achieving the purposes and 
goals of the annexes of the Agree  ent  relates to the 

This is an overarching  concern in t e decision-making and policy  formulation 
activities of the  Agreement. Implicit in many of the Agreement annexes is the 
availability  and  accessibilhy of need d information,  but such information is not 
always  available.  Several  Commissi  n-sponsored  activities,  ranging from  the 
Indicators  Implementation Task  For e to work of the international Air Quality 
Advisory  Board,  have  had problem obtaining  information and data. The concerns 
expressed  by  these  groups  indicate ithe need  for an information and  data manage- 
ment policy specifically keyed to th Agreement. 

What  should  such an information a d data management  policy  contain?  First, it 
should  be  binational  and  specifically  formulated to serve the  Agreement as well as 
many other  needs.  Second,  it mus recognize the different uses and  sources of 
information and data,  including  the  esign,  organization, and management of the 
repositories of the information and ata, and the  utilization of the information and 
data for effective  decision-making  and  policy  formulation. 

An appropriate place to start the  development of an information and data  manage- 
ment policy is in the area of monito 'ng  and  surveillance.  These  activities provide a 
quantitative basis for assessing the s te of an  ecosystem. Monitoring and  surveil- 
lance provide clues about  the  evol n and  possible  future development of the 
ecosystem, alert managerr to emerg ng problems,  and  indicate  whether a given 
program is making  progress toward assigned goals. Most Agreement  annexes 
depend on monitoring  programs to 1 rack implementation  progress. The wide- 
ranging monitoring activities  initiated  under the Agreement  share  several common 
challenges such as funding.  efficiency,  and  quality  control/quality  assurance. 

E 
1 
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6.1 Annex I I - Surveillance and Monitoring 

Monitoring  and surveillance programs require  careful  design  and  implementation to 
assure high-quality  data. In turn, the analysis and interpretation of these  data  must 
meet  rigorous statistical and  scientific  standards. Monitoring is often an  expensive 
undertaking. It is always necessary usually repetitive,  and  sometimes  tedious. The 
United States and Canada  have amassed enough data overall to support the use of 
indicators in monitoring and  surveillance  programs.  However,  data collection, 
analysis,  and reporting  need  improvement because of the nonuniform  quality  and 
the many gaps in existing!  data sets. 

The Commission is 
under the Agreeme 
future, the full bre 

priority from both rese 

which projects receive 
and other resources. 
past five years, the funds' 
allocated to monitorin 
the Unites States and Canada 
have  declined  considerably 
both in amount and i 
coverage. Air  quality  monitor- AGREEMENT-RELATED PROGRAMS.l&~:~^: , .  

ing may be the exception  and 
the only activity  that has 
received  increased  funding. Total funding for monitoring and  surveillance  is, 
however, declining steadily,  and some researchers  and  managers are concerned 
that current programs will not be adequate to provide the information needed for 
regulatory and other prpgrams. 

RECOMMENDS THAT: 
I 

and maintain the full r n e of monitoring 
to enable the to fulfill their 
Water Quali R' Agreement. 

1 
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FACTORS INHIBITING ACCESS TO DATA 
AND ~NFORMATION FOR ~ O N I T O R I N G  
AND SURVEILLANCE 
The  discussion of monitoring and  surveillance  and  indicator reporting assumes that 
when data are collected they will be made available by the Parties for use and 
review by the Commission. Unf rtunately, as the Indicators  Implementation Task 
Force experienced,  this is not alw ys the case. Restrictions  exist  in both countries 
based on the confidentiality of ind strial,  census,  and other  proprietary data, In 
some cases, the data  are  licensed Because of cost  recovery policies in some 
agencies, and despite the Agreem nt's wording in Article IX( I> that  data be 
available without restriction, the  ommission  must pay for  the use of the data. In 
another example, the US. and C nadian census agencies collect data, but  they 
only  provide  these data after som  processing to ensure  that  individual  sources 
remain anonymous. In other cases, the data are not provided because of corpo- 
rate confidentiality  agreements. 

I 
For many years, the  Commission has requested  that the Parties  address the data 
availability  issue.  Some  recent prqgress has been made through  legislative and 
policy changes that  remove some f the protection on data related to environ- 
mental  contamination.  Notable h re are the toxic substances inventories of 
various kinds and community right to-know laws. However, there are limitations 
associated with toxic substances in entories. The regulations  under the laws only 
address  chemicals that are dischar ed,  manufactured, or used in commerce in 
excess of certain  quantities, and th y only apply to some sources that have gross 
receipts or capitalization levels ab ve certain monetary values. The problem of 
data accessibility will only increase with the need for data that meet  rigorous 
statistical tests for the implementat on of indicators  and  for  monitoring  persistent 
toxic substances. I 

I 

THE COMMlSSlON R COMMENDS THAT: 

The Parties should provide f dequate access io data while: rotecting 
confidentiality agreements and waiving ,cost recovery pdic ;b es that 
contradict the intent of Article :lX of the Great Lakes Water Quality 
Agreement. 

, -  
\ I  : '" , .  

>. , . ; :3,:.% 
,. , 

I ,  
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6.2 Data Management 

DATA QUALITY 

Regulatory agencies require  strong emphasis on quality  assurance.  This is important 
because in numerous court cases environmental  problems have not been  addressed 
because proponents could not demonstrate that data could pass the test of legal 
evidence.  This has led to the view  that the data  must be capable of being defended 
in legal proceeding; (defenhible). It has also caused some agencies to disregard or 
ignore the research  findin of other agencies because of perceived dificulties with 
quality assurance require  ents and programs of these other agencies. 

The Commission has not that, over the years, the evolution of quality assurance 
to secure  scientifically  and  legally defensible data for these  other  purposes has also 
resulted in significant incre es in the value and  credibility of the data supplied by the 
Parties under the Agreem nt. A good  quality assurance program is a necessary part 
of any monitoring activity,  including data and information  management programs. 

One use of surveillance - nd monitoring data is to analyze trends, but current 
programs  have not made trend study a priority. This is somewhat  surprising 
because, with the advances in mathematical  statistics  over the past 20 years, the 
statistical tools for trend analysis  are  readily  accessible.  Discerning trends, cycles, 
outliers, interventions, and system change characteristics has become relatively 
sophisticated, For example, effective  time series studies  can be performed when 
either or both  time and distance  intervals are nonuniform. 

TREND ANALYSE 

COMPARABILITY AND COMPATIBILITY OF DATA 
One problem that plagues  decision-making is the incompatibility among various 
monitoring protocols used to provide  information for systemwide  decision-making. 
The  Commission has 10% advocated  that monitoring emphasize both comparable 
and compatible data. is achieved by  measuring the same things in the 
same way, or by measures of the same thing by  different 

and thus can be used for cornparim 
that can be pooled for overall 

nature of the subject. 
problems  related to 

addressed at a 
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THE COMMlSSlON RECOMMENDS THAT. 
The Parties should correct existin problems with the collection, 
analyses and reporting of data, i 4 luding establishing sampling 
protocols, filling data gaps and ensuring the quality of data. 

I 
i 
I 

6.3 Information Management 

The application  and  interpretation of data 
generate information.  Information forms 
the basis for policy  decisions.  Indicators 
are one  type of information, but there are 
many others. Information  management , 

encompasses both information technologb 
and data management. Information 
management  has  several  dimensions, such 
as availability,  organization,  and  applicatio$. 

“One of the key ingredients  missing 
from a serious attempt to increase the 
productivity of environmental protec- 
tion efforts is the absence of agreed 
upon, valid environmental data upon 
which to base policy decisions.” 

Council of Great iuke Industries 
Spring 2000 Newsletter 

Each of these  dimensions has problems 
that concern the Commission  because e ch affects the Parties’ ability to meet their 
obligations under the  Agreement as well the Commission’s  ability to act as an 
objective adviser on how the Parties are eeting their obligations. 

There has been an explosion in the inf  rmation  technology and management fields 
in the past ten  years.  The  Commission, the Governments, and other organira- 
tions have active web sites on the Inter et that  provide a broad spectrum of 
information and services related to the reat Lakes. However, these efforts are 
ad hoc and not part of a coordinated p licy on information  management  related to 
the Great Lakes Water Quality Agreern nt. 

An enduring  problem is the lack of an ppropriate and readily accessible repository 
of information.  Many of the  technical roblems of centralization  are  being ad- 
dressed through the development of vi t ual data bases (meta data bases) with links 
to wherever  the  appropriate data and information  are  stored. Further technical 
advances  in data base organization  allow one to u5e linked data sets for statistical 
analyses  and computer modeling. The Commission sees great  potential for using 
these tools to organize  Great  Lakes  environmental  monitoring  and  surveillance 
data to provide a readily accessibte repository. 

In the i 997-49 Priorities Report, the Great Laker; Science Advisory Board consid- 
ered a coupled Great Lakes observation and modeling system. Board discussions 
emphasized the  great  strides made in idformation  technology since the  original 
signing of the Agreement, as well as so e philosophical and practical  issues that 
hampered the effectiveness of and  surveillance in the 20* century. 
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The Board looked at th ts of establishing a transboundary monitoring network, 
as first described at the ission's I984 Workshop on Transboundary Monitor- 
ing, and considered h network  could be coupled with current  technological 
advances to make th sion a reality. The Board assessed modern field 
techniques  involving GIS approaches, advanced instrumentation used by 
oceanographers and s, the ever-increasing  capability of computers,  and 
modern advances in technology, (IJC 1999) 

Some of the existin and surveillance components, such as IADN, not 
a potential  pathway to the realization of many of 

dude continuous monitoring capabilities during 

design  and undertake lakewide management 
her  satellite data and lake data on a time- and 
ata and information sharing, and greater  cost and 
of research  vessels and the scheduling of crews. 

mended that the Commisslon promote informa- 
h-priori basis for  better management and 

binational cooperation for the Great Lakes (IJC 1999). The Commission considers 
this  Board  recommendation as the basis for the  development of an information 
management policy  under the Agreement, one that goes beyond the many useful 
Internet sites that provide  information, publications, and other kinds of access to Great 
Lakes information. 

extreme climatological (often missed in the analysis of environmental 

THE COMMlSSiON RECOMMENDS THAT: 
The Parties should, within two yean, develop and implement a 
binational informatipn policy employing advanced technology to 
support implement4tion of the Great Laker Water Quality ,Agree- 
ment. This policy *odd include provision for: 

(i) accessibility of data and information, , , ,  
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CHAPTER 7 

AND SOLEC 
Monitoring  and  surveillance  programs h re logistic  and 
gonomic constraints. These programs cannot meas- 
ure all the parameters desired to assess progress under 
the Agreement.  Indicators  offer a mea of tracking 
progress  and provide  integration of data and  inforrna- 
tion. However, indicators will only be good as the 
data used to develop them. : 
There  are two parallel and complem  activities  addressing  ecosystem  indica- 
tors under  the  Agreement. In 1992, rties  established  the State of the Lakes 
Ecosystem Conference (SOLEC) to comprehensive, binational  reparts on 
the environmental  condition of the I rder to measure progress under  the 
Agreement. An information and d ment  policy would assist SOLE and 
the Commission by providing a the  devetopment of indicators for 
monitoring and other  related  needs. 

The 1998 SOLEC conference on a group of 80 indicators in- 
tended to characterize  the con em components, to identify stresses 
to the ecosystem,  and to guid ses. The Parties intend to report 
on these indicators every two e public  and assess progress in 
achieving the purpose of the roposed  approach  for SOLEC 
2000, to group the  indicato by issue  and major topic, should 
result in more meaningful a 

The Commission's  lndicato e's t996 Report, Indicotors to 
Evduute Progress under the Great lukes Wuter Qudity Agreement, proposed a 
framework for indicators based on nine Desired Outcomes, in part derived from 
Annex 2 of the Agreement (RAP5 and 
mission established the  lndicaton lrnplt 
obtaining the required data and informi 
and to investigate the feasibility of usinf 

MFs). Subsequently, in 1996, the Com- 
lentation Task Force (IITF) to advise on 
m to support  the nine Desired Outcomes 
7e indicators to assess the Parties' 
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progress under the  ent. The Task Force final report. provided to the 
Commission in ear recommended that indicators be developed for three 
Desired Outcomes which it is  safe to swim, water that is safe to drink, 
and fish that are These are called the "swimmability, drinkability, fish 

rs Implementation Task Force 2000) 

According to the IITF, there appears to be enough 
data  available to proceed with indicators  measuring 
the three Desired Outcomes of swimmabili, 
drinkability and fish edibility.  Consequently,  the 

TO DEVELOP , Commission would like to see a field trial at an 
appropriate  location and of appropriate scale to 
test these  indicators. The Commission has sfi- 

of this field  test  that it believes such a trial can occur 
of these indicators. Reporting on the  field test and the 
Id occur at SOLEC 2000. 

e designated Desired Outcomes is an important 
of the  Agreement must continue.  Foremost 
indicators to support the Desired Outcome of 
ent toxic substances. 

Growing concern about the impact of land use on water quality, as addressed in 
Chapter 4, points to the need to track the three components of the  Desired Out- 
come of physical  environmental  integrity.  These componenb include  wetlands, 
groundwater,  and  land use, and they  wilt support work under  Annex I3 (Pollution 
from Nonpoint Sources). An indicator  for stream base flow would provide  much 
needed  information on groundwater as well as complement activities under Annex I6 
(Pollution from Contabinated Groundwater). (U.S. Geological Survey 1998) 

I 
THE COMMI~SION RECOMMENDS THAT: 
The Pavtier report on indicators for the three Desired Out- 

swimmability and fish edibility  beginning with 
and biennially thereafter. 

indicators for the Desired Outcome of 
persistent toxic ,substances *beg!nning 

and biennially thereafter. ,'' ',':- 

on threk spec& indicators 
integrityhgln- 

thereafter. 
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CHAPTER 8 

8. I Issues Raised by the Pub ic 1 
The Commission encourages  public in ut and comment 
at all Great Lakes meetings and events in which it 
participates. It also invites fonnal sub issions at 
Commission meetings. With the imp rtance of the 
Great Lakes to citizens and the broad f ignificance of the 
Agreement, many local concerns n relevant, or perceived to be rdevant, to 
water quality throughout the basi 
authorities, the Commission non preciates the opportunity to consider 
such concerns within the conte ement. Some of the ongoing con- 
cern~ referenced in past rep0 mater timber salvage, lake bed 
mineral exploration, the diaus modified organisms, 105s of 
biodiversity and habitat, and t tear waste casks on Lake h"lichigan 
shores. Current issues brou of the Commission  include the 
foltowing: 

Crandon  Mine - a p r o p  d lead mining development neat- 
Crandon, Wkconsin, w ntaminate groundwater and 
interbasin water tr 

The destruction of n ries, through spch meas- 
ures as eliminating for nonnativd sport fish. 

The mining of Gre 
ecological resource. 



8.2 Involvement of oca1 Governments 

A particularly noteworthy e ent for the  Commission is the annual International 
Great Lakes / St. Lawrenc  Mayors  Conference. At the I997 conference in 
Toledo, Ohio, a resolution as passed  regarding healthy beaches, which provided 
a reference point  for the d velopment of an indicator  based on the desired 
outcome of swimmability, s previously mentioned. In 1998 the conference was 
held in Windsor, Ontario, d included sessions addressing waterquality and level 
issues,  climate  change,  and  management of contaminated sediment. The I999 
meeting in Montreal includ d a session on water quality  and also discussed the 
water export issue. At i t s  ost recent conference in Gary, Indiana, the Great 
Lakes mayors passed a nu ber of resolutions which address water quality and 
quantity  concerns  includin the need to:  renew the  Canada-Ontario  Agreement, 
develop  appropriate ballas water standards and best management practices, 
support increased  funding or Great Lakes cleanup and research, and assess and 
mitigate the impacts of pe r sistent low water levels. 

The Biennial Forum in Mil aukee also included a workshop on municipal  issues, 
focusing On the impact of 1 nd use on water quality. The growing  involvement and 
interest of local governme ts in Great Lakes issues is significant for progress under 
the  Agreement. With dev F lution, the involvement of citizens in cleanup efforts, and 
the  development of key pirtnerships that support implementation and  decision- 
making, local governments  are playing an increasingly important role in implement- 
ing  Great Lakes programs. An emerging  institutional challenge for the Parties is to 
encourage  and  sustain this interest further by strengthening  the  mechanisms through 
which local governments ran participate in Agreement activities. 

8.3 Response of overnments to  Commission Recommendations f 
The Commission recogn 

IJC which, as of the time 
later, referring to the I999 Biennial Progress Report to the response a few weeks 

in September 1999. The United States  gave i t s  Biennial  Forum in Milwaukee 
The Canadian Government gave its response at the report recommendations. 

zes the effort involved in compiling responses to biennial 

responses to Commission  recommendations and their completeness of their 
Commission  reminds the Parties  that the timeliness and timely or complete. The 
concerned that neither Government's response  has  been ever, the Commission is 
of this I Om Biennial Report remains  unavailable. How- 

progress reports reflect :heir commitment to the Agreement  and their willingness 
to be open and transparent to the public. 
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LONCLUSlONS A N D  
RECOMMENDATIONS 
When the state of the  Great Lakes is 
discussed, two questions  are fre- 
quently asked: Are the lakes improv- 
ing,  and what progress  are the 
Parties to the Agreement achieving 
through their programs? It is difficult 
to respond to these questions  simply. 
Certainly the lakes are less polluted 
now than they were 25 years ago. 
However, with increased understand- 
ing of sources and pathways and of 
health effects associated with critical 
pollutants, it is apparent  that pollution 
levels are still too high. Furthermore, 
acceptable levels will not be achieved 
and the resources dedicated to them. 

In this report, the Commission has id 
which, if adopted, can alter the other 
These  recommendations are feasible I 

ir 

I 

"The Agreement should be m i  ined,.. 
implemented, and lid up 
governments to ensure th 
and quality of our sye 
Labor unions, First, Nations 
m e h l  activists,' governmen 
industry must work to 

I the near future given current prqgrarns 

tified several key actions  and remedies 
se inevitable  maintenance of the stutus quo. 
' implement and are sensible approaches 

from the point of view of both management.  Failure to address the 
challenge of restoration during economic  prosperity will result in future 
generations of Great Lakes the consequences of our inaction. 

REMEDIAL ACTION PLAN51 I 

Given the public's right to kn@w the achievements in each AQC and 
what actions to expect in the Parties should prepare a 
consolidated report on that lists the accomplishments 
to date, funds to be done and the funds 
and timing work. Governments 

with each AOC and 
the impaired 

beneficial uses. 
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THREAT TO HUMAN YEALTH 
I 

Governments should reqhire that: 

(i) sport fish consumptjion  advisories state plainly that eating 
Great Lakes sport fsh may lead to birth anomalies 2nd other 
serious health prob erns for children and women of child-bear- 
ing age. These 

in addition to their general  distribution, directly to Women, 
advisories should be addressed  and distributed 

( i i )  consumption  adviscries clearly identify fish to  be totally 
avoided in light of 
tion methods fo y that may be consumed, and 

the precautionary approach, and prepara- 

(iii) consumption ad ies are supported by culturally appropriate 
programs directed to those who are 

CONTAMINATED 

develop a comprehensive, bina- 
scope of the contaminated 
erm, setting appropriate priorities 

for completion. As part of this 
t s  should ensure that: 

e in place and made public for 
ediments in Areas of Concern, 

(ii) timetables for fully implementing those programs are estab- 
lished and made public, 

(iii) resources are provided to fully implement the programs in 
accordance with the established timetables, and 

(iv) progress reports are issued at least biennially. 

I 
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~ I R B O R N E  TOXIC SUBSTANCES I 

;e Parties should take the followir/g measures to deal with air- 
prne pollutants: 

(i) identify both in-basin and outtof-basin sources of atmospheric 
I 

deposition of persistent  toxic pubstances to the Great Lakes, 
quantify their contribution to the total burden of there sub- 
stances to the lakes, and use this information to formulate and 
implement appropriate preve tion and control measures; and 

(ii) adopt a source-receptor corn uter model, improve emissions 
inventory information, and a d dioxin and mercury to  the 
Integrated Atmospheric Dep 1: sition Network to improve the 
data bases for these two substances. 

GREAT LAKES BINATIONAL TOXICS STRATEGY 

The Parties should strengthen the Great Lakes Binational Toxics 
Strategy by fully addressing all sources of persistent toxic rub- 
stances, such as atmospheric tran$port and deposition and in situ 
Contaminants in sediments. In ordrer to include the air pathway the 
Parties should: 

i) establish an inventory of baseline air emissions for toxics for all 
of the United States and Canada 

ii) undertake a complete of emission reduction scenarios 
for key source regions their effectiveness in 

reducing Lakes from the air. 

is  truly both strategic 
and priority-setting 



LAND USE 
The Governments should provide for a binational study of the ef- 
fects of changes in land use on Great Lakes water quality to deter- 
mine the measures that should be taken to address these changes, 
including: 

(i) the effects of urban and residential growth, 

(ii) the effectiveness of existing policies and  programs in control- 
ling pollution fro i. land use in all sectors, and 

cial and state 

prevent adverse effects. the Parties, to 
gavernments, with appropriate assistance from 

(lii) the identificatior of measures that should be taken by provin- 

Governments should 

of wetlands. tian and rehabilitatiol 
nvestment Areas, emphasizing the presewa- work on Biodiversity 

proceed with implementation of the SOLEC 

ALIEN INVASIVE SPECIES 
The Parties should take 
invasive  species: 

the following measures t o  deal with alien 

I 

(I) adopt and imp ernent the binational ballast water research 
strategy and pl n described in the 1996- I997 Binational 
Progress Repo on Protectiun of Great Lakes Water Quality, 

(a) binational 1 tandards that should be applied to discharges 

(ii) give a Referen e to the Commission to develop: 

of ballast water, and 

(b) recommendations an the most appropriate methods for 
implementing those  standards including, for example, the 
possibility of on-board treatment of ballast water and 
residual ballast sediment and the possibility of establishing 
ballast water and  residual ballast sediment treatment 

the lower St. Lawrence River. 
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INFORMATION A N D  DATA M,ANAGEMENT 
7 

The Parties should develop and !maintain the  full range of monitor- 
ing and surveillance programs nkcessary to enable them to fulfill 
their  commitments  under the  Great Lakes Water Quality Agree- 
ment. 
The Parties should provide ade uate access to  data  while  protecting 
confidentiality agreements and aiving  cost recovery policies that 
contradict  the  intent  of Article X of the Great Lakes Water Quality 
Agreement. 

The Parties should correct exis Ing problems with the collection, 
analyses and reporting of data, including establishing sampling 
protocols, filling data gaps and nruring  the  quality  of data. 

The Parties should, within  two ,; ears, develop and implement a 
binational information policy employing advanced technology to 
support  implementation  of the Great Lakes Water Quality Agree- 
ment. This policy should include  provision  for: 

(i) accessibility of data and information, 

(ii) organization and manage of data bases, 

(iii) protocols to ensure and  comparability  of  data  for 

(iv)support of and particularly  indicators 

weight of evidence integrity analysis, 

swimmability, and edibil- 
ity of fish, and 

(v) principles for evaluating ihforrnation for decision-making. 

SOLEC AND ~NDICATORS 

The Parties should report on 

biennially thereafter. the SOLEC 2000 conference and 
lity and fish edibility  beginning with comes of drinkability,  swimmab 

irdicators  for the three  Desired Out- 

The Parties should report on indicators for  the Desired Outcome of 
virtual elimination of inputs of persistent  toxic substances beginning 
with the SOLEC 2002 conference and biennially  thereafter. 

The Parties should develop and report  on  three specific indicators 
for  the Desired Outcome  of p sical environment  integrity begin- 
ning with  the SOLEC 2002 and biennially  thereafter. 
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APPENDIX A 

1997-1999 PUBLlC CONSRILTATION ACTlVlTlES, 
WORKSHOP5 AND REPORTS lSSUED WlTH 
RESPECT TO GREAT LAKES WATER QUALITY 

1999 GREAT LAKES WATER QUALtTY FORUM. MILWAUKEE WISCONSIN 

The program for the 1999 Great Lakqs Water Quality Forum in  Milwaukee 
emphasized  dialogue among the particjpants. In plenary  sessions,  the public 
commented on a variety of issues, no bly R4Ps and LaMPs, funding issues, 
development of indicators  under SOL C, and sediment  cleanup. Several technical 
workshops provided substantial oppo unities for exchange of ideas, dialogue, 
public outreach and obtaining  public i put. These workshops assembled scientific 
specialists, government and  environm ntal group officials, and concerned  citizens 
to address such topics as air  quality  odeling for toxic substances, alien invasive 
species, and ways in which  technical 1 pecialists can communicate complex scientific 
information for public use. These workshops allowed for  informed  discussion 
among all participants  including Commissioners. The Commission  intends to 

Montreal  in September 200 I .  
continue the emphasis  on topical in planning its next biennial  meeting  in 

While the workshop  focus of individual presentations made 
during the public hearing to other biennial meetings, the 
quality of the was greater opportunity for 

The Commission heard 
public groups and organiza- 

funding issues. matters 

I .  

2. 

3. 

September 1997. Area o Concern site visit, SA6 public meet- 
ing, Co-hosted with Moh wk Council of Akwesasne, Cornwall, 
ON. http:/lwww.ijc.org/b J ards/sab/prP79?/rapvisit.html 
November 1997. Area of Concern site visit. SAB public meeting 
regarding the Si.  Marys River Status Assessment. Sault Sainte 
Marie, MI. http://www.ijc.org/boardsfsa~/pr9799/rap~isit.~tml 

September 1998. Area of Concern site visit. SAB public meet- 
ing. Porter/Gary/ Hammsnd, IN. 
http:liwww.ijc.org/board~/sabfpr4749/rapvisit.html 
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4. 

5.  

6. 

7. 

a. 

October 1998. WQS public meeting and symposium, Lorain, OH. 
Protecting What Has Been Gained in the Bluck River. Co-hosted 
with the Black River RAP Coordinating Committee. 
http://www.ijc.org/boards/wqbfblackltoc.html 

November 1998. Council of Great Lakes Research Managers 
public meeting, A m  Arbor, MI. 

May 1999. WQB public meeting and symposium, Toronto, ON. 
Toword a Watershkd Monitorhg fromework for the Toronto Region. 
http://www.ijc.or$boards/wqb/toronto/index.html 
September 1999,; Public workshop on Air Pollutant Deposition to 
the Great Lakes, Milwaukee, WI. 
http:J/www.ijc.or&boards/iaqab/index.html 

September 1999; I999 Great Lakes Water Quality Forum, 
Milwaukee, WI. ~ttp:f/www.ijc.orglmilwaukee/index.~~ml 

REMEDIAL AC ION PLANS AND LAKEWlOE 
MANAGEM€N PLANS 
9. February 1998. AB Meeting to Assess Scientific Issuer in Relation 

t o  Lakewide M o  i agement Plans. Windsor, ON. 
http:l/www.ijc.org/boards/sab/pr9799/specmeet.htmI 

IO. March 1998. Beacons of Light Successful Strutegies Toward Rerto- 
ration in Areas of Concern. 
http:l/www.ijc.orgJboards/annex2/beacon/beacon.html 

I I .  September 1998. RAP Workshop on Trumferring Successful Strate- 
gies and Techniques, Hammond IN. 

12. October 1998. Nipigon Buy Area of Concern Stage I Review. 
http:f/www.ijc.orglboardsfannex2fnipigon/stage2rev.html 

1 3. October 1998. WQS Sediment Priority Action Committee members 
participated In a Muskegon and White Lake RAP conference titled 
"Cleaning Up Our Lakes, Rivers, and Streams." Muskegon, MI. 

14. February 1999 St. Marys River Area of Concern Status Assessment. 
http://www.ijc org/comrn/stmarys/status.html 

15. May 1999. Ro ndtable discussion, based on the question, "Does 
the Recent Tr nd of Fewer Government Resources hove a Beuring 
on Delivery of RAPS and LQMPs?" Toronto, ON 

16. October 1999 Lake Ontario Lakewide Management Plan Stage I 
Review. http: www.ijc.org/comm/lostage I .html i 56 
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17. December 1999. Hamilton' Harbour Area of Concern Status 
Assessment. http:/fwww.ijc.orglcomm/hamhar/hamharsa.html 

18. December 1999. Hamilton Harbour Are0 of Concern Stage 2 
Review. http:/fwww.ijc.orgfboardslannex2/hhrap2.htm~ 

INDlCATORS 
19. May 1998. Great Lakes Hebitot Restoration und Conservation. A 

poster session and presentation at IAGLR '98,  Hamilton, On- 
tario. http://www.ijc.org/bba*dr/iitf/pr9799/~=t~vities,html 
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APPENDlX B 
STUDlES ON F 'INDINGS IN HUMAN POPULAT 'IONS 

A Quarter Century of Research Progress on Reproductive and Developmental 
Effects of Persistent  Toxic  Substances from Great Lakes Fish Consumption 

Year Endpoints and Findings Reference 

1974 - E w p o s u ~  study - PCB l w e l s  in breast milk and Humphrey I983 
Establishment of maternal serum comlates with consumption of 
Lake Michigan Great Lakes fish. 
Fish-eaters Cohort 

1980 - Establishment Exposure study - Lake Michigan sport  fish Schwartz et ai. I983 
ob Michigan Infant consumption  predicts PCBs in maternal milk and 
Cohort - Faennatal serum. P l a c e d  transfer of PCBs. ]a& et al. 1984a 
Studies PC& pose a risk to the fetus and newborn. Jacobson et al. 1983 

Fish consurnptjon and cord blood PCB predicts Fein et al. I984 
bwer birth weight,  Smaller L a d  circumference, 
and shorter gestatiovl a g e .  

Contaminated fish cbnsumption predicted rnotonc lacchon et ai. I984b 
irnmaturj?r, poorer Wlii  of mtes. a greater amount 

of startle. and more abnormally weak dexes 
(classified as 'worrimme"). 

I98 I - Michigan Prenatal exposure to PCBs, measured as maternal Jacobson et al. I985a 
Infant Cohort - mwurnption of Lakf Michigan fish and cord bld 
7 m t h s  PCB levels, predict t decrease in visual recopition 

memory. Indication of dehcn in shor t  term mwnwy. 

1985 - Michigan Serum samples fronl 

fish also resulted in elevated levels 4 years PBBs. though eatirg 
principat w r c e  of PCBs and Infant Cohort - breast feeding as a 

4 year old children  indicated Jacobson et a[. 1985b 

I985 - Michigan Pre-natal predicted poorer short- Jacobson et a!. 1990a 

4 years 

r a y  PCB levels predicted reduced activity lev&. 

I991 - Michigan Prenatal exposure to PCB5 was assxiated with jacobson and Jacobson 1996 
Infant Cohort - lower Intelligence Quotients (tQ) scores.  Strongest 
I I years effect wa5 on memory and attention indicating fetal 

brain is particularly sensitive to these compounds. 
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