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suppression. This results in increased energy consump-
tion, further damaging leaks and can cause more severe 
environmental impacts (Lahlou, 2001). 

In an effort to minimize water loss and the associated 
economic and health hazards, significant effort is being 
put forward to implement leakage-control programs 
that detect, locate and repair leaks. These programs 
generally consist of water audits and leak-detection 
surveys (Hunaidi et al., 2000).

On average, the savings in water no longer lost through 
leaks outweighs the cost of leak detection and repair 
(Lahlou, 2001). For example, in Windsor, the Windsor 
Utilities Commission increased the price of water by 
36% in 2007 to pay for the estimated $600 million that 
will be spent over the next 30 years to replace old inef-
ficient water mains (Lajoie, 2007). Windsor is currently 
losing an average of 15% of its water per year, valued at 
about $2 million a year. With 60% of Windsor’s water 
mains at or beyond their life expectancy (Figure 6), 
continued use will require additional chemicals and 
treatment to be implemented as well as allowing for 
possible elevated risk of bacteria (Lajoie, 2007). Cost to 
replace old iron pipes with new PVC plastic pipes can 
be upward of $1,000 per metre. Some municipalities are 
therefore looking at the possibility of flushing water 
pipes to remove precipitate buildup (Pearson, 2007). 
However, without long-term studies there are no guar-
antees that the removal of “scaling” from pipes will in 
fact significantly extend the life of water pipes. 

STORMWATER PONDS

Although few studies are available, researchers have 
noted that stormwater retention (wet) and detention 
(dry) ponds have the potential to affect the quality 
and quantity of urban and suburban groundwater 
(vanLoon, Anderson, Watt and Marsalek, 2000; 
Marsalek, Anderson and Watt, 2002). These ponds are 
a familiar part of any new residential, institutional or 
commercial landscape. However, improper pond siting 
in groundwater recharge zones and on highly perme-
able sub-soils often occurs in these developments (i.e., 
the pond site is often governed by space availability 
within the development rather than on a thorough 

Figure 6. 	 Examples of Windsor, Ontario’s, rusty pipes 	
			   with hardened scale corrosion. An eight-inch 	
			   water main will become a two-inch main 		
			   after about 50 years due to scale/precipitate 	
			   build-up; an obvious problem for fire suppres-	
			   sion in older municipalities. (Liquid Assets, 		
			   2008). Photo by: D.W. Alley, 2007

Figure 7. 	 Veterans Memorial Beach in St. Clair 	
			   Shores, one of many beaches to experi-	
			   ence a closing due to unhealthy levels of 	
			   bacteria in the water
	 Source: 	Price, 2005a; Photo by McTurf, 2005

Figure 8. 	 Stormwater ponds, Windsor, Ontario 
			   Photo by: D.W. Alley, 2007
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hydrogeological/geotechnical assessment of the site). 
Currently, there are about 714 stormwater ponds in 
Toronto Region Conservation Authority jurisdiction, 
and similarly large numbers exist in all of the other 
Great Lakes basin municipalities (Mather, 2006).

Stormwater ponds are designed to accept snow melt and 
wet weather flows from impervious urban and suburban 
surfaces, minimize flooding and allow contaminants 
including PAHs, metals, pesticides, fertilizers, patho-
gens, BTEX compounds and road salt to “settle-out” 
before the stormwater is released to surface receiving 
waters (Stinson and Perdek, 2004). Contaminants there-
fore accumulate in stormwater pond sediments and, 
although concentrations of many compounds are low, 
the loading to groundwater can be quite large because 
of high influent stormwater flow rates (Fischer, Eg and 
Beahr, 2003). Water percolating through these contami-
nated sediments carries a wide range of pollutants to 
the underlying groundwater, which are then insulated 
and isolated from filtration and attenuation as they flow 
toward discharge zones, pumping wells or wetlands 
(Pitt, Clark, Field and Parmer, 1996; Fischer et al., 2003; 
Schueler, 2008). Maintenance dredging and proper 
disposal of the contaminated dredge spoil is, therefore, a 
key part of stormwater pond management (Tsihrintzis 
and Hamid, 1997). 

Portage, Michigan, has been divided into three ground-
water risk areas based on time of groundwater travel 
to the city’s municipal well field. Many “high-risk” 
groundwater contamination activities are discour-
aged in the highest risk category. The city further 
requires that stormwater pond sediment be removed 
(dredged) “when it reaches a depth equal to 50% of 
the depth of the forebay, or 12 inches, whichever is 

less” and requires that maintenance of stormwater 
ponds be vested with the owner or authorized operator 
(Fishbeck, Thompson, Carr and Huber Inc., 2003). 
This latter requirement is an effort to avoid burdening 
local taxpayers with stormwater pond maintenance 
costs like those recently estimated by Richmond Hill, 
Ontario. That town identified about 40 stormwater 
ponds within its jurisdiction that require maintenance 
dredging. Cleaning out just ONE of these ponds will 
require a Class Environmental Assessment, a Certificate 
of Approval from the Ministry of the Environment 
and $4 million to complete the dredging and disposal 
(Mather, 2006).

Recommendations 

With ever-improving technologies and ever-decreasing 
water levels in the Great Lakes, leaking municipal 
water and sewer lines cannot be taken lightly. Laws 
need to be passed giving uniform standards, allowing 
for easier and consistent enforcement.  

•	 Legislation should be passed requiring sewer 
authorities to notify the public of overflows and 
spills. 

•	 A national standard for the regulation of waste-
water needs to be implemented. 

Improved leak detection methods are available and 
should be taken full advantage of (National Research 
Council Canada, 2005; Hunaidi et al., 2000; Hunaidi 
and Giamou, 1998). There are many benefits to leak 
detection and repair including increased knowledge 
about the distribution system, more efficient use of 
existing supplies, improved environmental quality, 
reduced property damage, reduced legal liability, 
reduced risk of contamination (Lahlou, 2001). 
Furthermore, with ever-improving technologies leakage 
rates of more than 10% should no longer be viewed as 
acceptable.

In order to make significant improvements in sewage 
and water systems significant government funding is 
needed for a dedicated program. The AWWA (2001) 
has put forward the following recommendations 
regarding the need for an increase in federal assistance: 

•	 Significant increased federal funding for projects 
to repair, replace or rehabilitate drinking water 
infrastructure

•	 An increase in federally supported research on 
infrastructure management, repair and replacement 
technologies

•	 Steps to increase the availability and use of private 
capital

Figure 9. 	 Recent repairs to an undercut, leaking 	
			   sewer line at a stream crossing in Lake 	
			   County, Illinois
			   Photo by: Michael Adams, 2007
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INTRODUCTION

The Châteauguay transboundary aquifer system is the 
only international aquifer in the Great Lakes Basin. 
Located southwest of Montreal it extends across 
the border with the U.S. into New York State. The 
total area of the aquifer system is 2,500 km², divided 
approximately 55% in Quebec and 45% in New York. 
Its average thickness is about 500 m.

The watershed encompasses two distinct physi-
ographic regions: the St. Lawrence Lowlands, mainly 
in Canada, and the Adirondack Mountains in New 
York. The Chateauguay River flows from the Upper 
Chateauguay Lakes in New York into Lake St. Louis 
on the south shore of the St. Lawrence River. The 
aquifer system is composed mainly of a succession of 
sedimentary rocks, overlain principally by till and clay. 
At some places, sand and gravel deposits are in direct 
contact with the bedrock aquifer. The aquifer system is 
semi-confined.

The recharge of the aquifer occurs mostly in the U.S., 
and the regional groundwater flow follows a general 
north-northeast direction. Recharge on the Canadian 
side is approximately 80 mm, which is equivalent to 
200 Mm³/year. On the Canadian side, the population 
in the region is relatively dense, 100,000 habitants, 65% 
of whom rely mainly on groundwater for their water 
supplies. The aquifer storage is estimated to be 1,250 
km³ in Canada, and 37.5 km³ in the U.S.

Industrial activity in the region resulted in one of the 
most important contamination cases in Canada in the 
early 1970s, when DNAPL contamination of the Mercier 
Esker forced the authorities of the towns of Mercier and 
Sainte-Martine to abandon their municipal wells. In 
rural regions, increased use of fertilizers and pesticides 
and manure spreading potentially contribute to changes 
in groundwater quality. Currently, one bottling company 
(Danone) withdraws groundwater for commercial 
purposes. Applications for two more permits are being 
considered. The steadily increasing groundwater use 
in addition to the prolonged drought conditions in 
2000-2003 contributed to potential conflicts between 
groundwater users on the Canadian side, making this 
transboundary aquifer an important issue. Groundwater 
use on the American side is not as intense.

The Geological Survey of Canada and the Quebec 
Ministry of Environment performed a comprehensive 
groundwater assessment of the aquifer from 2003 to 
2006. The assessment included surface water-ground-
water use and interactions and distribution of recharge. 
A 3-D numerical model of the regional groundwater 
flow was built to evaluate the sustainable yield of the 
aquifer. The Geological Survey of Canada, the U.S. 

Geological Survey and the Plattsburgh State University 
of New York cooperated very closely in the regional 
assessment.

GEOLOGY

The regional aquifer system consists mainly of fractured 
Paleozoic sedimentary rocks. An aquifer unit consisting 
of coarse sandy to gravelly sediments of fluvio-glacial 
origin occasionally overlies the sedimentary rocks. In 
general, regional aquifers are covered with glacial sedi-
ments. They form more or less continuous aquiclude 
units permitting only limited and mainly vertical 
groundwater flow. In the St. Lawrence Lowlands to the 
north, regional aquifers are further confined with fine 
marine sediments.

BEDROCK

The basal Paleozoic formation is the Cambrian sand-
stone of the Potsdam Group. Sandstones occupy the 
central part of the watershed where Covey Hill is the 
predominant topographical feature. At the base, it 
consists of fluvial to shallow marine interbeds of locally 
conglomerate fine- to medium-grained quartz and 
feldspar, the Covey Hill Formation. The upper part of 
the group, the Cairnside Formation, consists of light 
grey to creamy white quartz arenite. The maximum 
thickness of this formation is about 100 m. Based on 
drilling and sonic logs, Cairnside was found to be the 
hardest sedimentary rock in the region. The sandstone 
sequence grades upward into dolomite rocks. The 
Beauharnois Formation is formed of sandy black 
dolomite at the base and grayish crystalline dolostone 
interbeds at the top containing subordinate limestone, 
sandstone and shale. The density of interbeds and 
vertical fractures increases as the group evolves from 
sandstones to dolomites. In the watershed, both 
dolomite formations are less than 50 m thick each. 
The youngest sedimentary rock formation consists of 
foreland basin carbonates of Chazy, Black River and 
Trenton groups and overlying syn-orogenic clastics 
(Utica, Lorraine and Queenston groups). Various 
limestone rocks are found in the northeastern corner of 
the study area. This bedrock sequence represents the 
regional-scale fractured aquifer.

QUATERNARY

Till represents a regional unit as it extends in a more 
or less continuous layer over the entire Chateauguay 
region. It is found just above the bedrock and underlies 
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the clay sediments of the St. Lawrence plain. It crops 
out mainly on the U.S. side of the watershed and repre-
sents a major component of most of the hill formations 
(drumlins) in Quebec. Elongated forms of fluvio-glacial 
sediments are found at several locations in the study 
area. Deposited by strong currents of ice melt water, 
these sediments are generally sorted and stratified. 
As a result of water transport, the grains are sand and 
gravel sized and generally well rounded. They are loose 
in consistency, and drainage of surface water is mostly 
infiltration. Fluvio-glacial sediments are usually in 
direct hydraulic contact with the underlying bedrock 
and are often partially or entirely covered with lower 
permeability sediments. The silty and clayey soils in 
the region were deposited in standing bodies of water 
during and after the glacial retreat. They are regularly 
found at altitudes of less than 60 m and in small depres-
sion between the drumlin hills. These grained materials 
represent the major confining unit that, when present, 
hinders the interaction between the regional aquifer 
units and the surface water network. It is believed that 
the vertical flux through these sediments is minimal. 
Deposition of coarse alluvial sediments occurs in gener-
ally shallow sheets along the shorelines of post-glacial 
lakes and sea current streams. Due to their local laternal 
extent and thickness of several meters, they do not 
represent a major aquifer unit. 

CONCEPTUAL MODEL 

In practice, the various hydrogeological contexts 
of regional aquifers are assessed on the basis of the 
physical properties of overlying unconsolidated sedi-
ments and their corresponding thickness. For the 
Chateauguay regional hydrogeological assessment, 
confined flow conditions were defined in areas covered 
with more the 5 m of fine marine sediments character-
ized with low hydraulic conductivity. Semi-confined 
flow conditions were inferred for areas characterized 
with fine marine sediments of less the 5 m and/or areas 
with at least 3 m of glacial sediments (till). The areas 
with rock outcropping or covered by thin till layer (less 
than 3 m), and/or by coarse sediments with high perme-
ability regardless of their thickness, are designated as 
unconfined, water-table, aquifers. Based on this clas-
sification, the recharge rate is lowest for the confined 
water flow conditions.

NUMERICAL MODEL

A 3-D numerical model of the Chateauguay aquifer was 
built to evaluate detailed water balances, groundwater 
sustainability and aquifer vulnerability. The water 
balance of the aquifer estimated with the calibrated 
numerical model provided the following:

•	 Effective porosity = 1%.
•	 Aquifer volume = 300 km³.
•	 Aquifer storage = 3,000 Mm³.
•	 Regional flow (renewable rate) = 3.2%.
•	 Groundwater use = 0.6% of the groundwater 

storage.
•	 Present groundwater use is 12% of regional flow.

ESKERS AND GROUNDWATER 
CONTAMINATION: CITY OF MERCIER

The Mercier Esker is exposed at the surface over 9 km 
and forms a gently sloped ridge up to 15 m higher than 
the surrounding plain. In its northern part, it is directly 
deposited on, and bordered by till, while its southern part 
is partially covered by the clays of the Champlain Sea 
that totally cover it at the level of the Esturgeon River. 
Its south-southwest orientation is due to the change of 
glacial flow induced by the presence of Lake Iroquois 
that caused rapid ice flow toward this precursor of 
present day Lake Ontario (Prichonnet, 1977; Ross, 2005). 
It is composed of several central ridges of sand and gravel 
that typically constitute these glacial landforms. These 
sub-glacial sediments were deposited under pressure by 
streams that drained the inside of the glacier. Laterally, 
a succession of sandy-silty sediments and gravels was 
deposited when the glacial melt waters emerged in the 
waters of Candona Lake forming sub-aqueous outwash 
cones or deltas and locally eroding the underlying tills. 
Locally, under stagnant ice meltdown conditions a layer 
of diamicton was deposited over the esker ridge that was 
finally partially covered by clays. These fine-grained sedi-
ments had settled out of marine waters that had invaded 
the continent (the Champlain Sea) that was, at that time, 
depressed due to the weight of continental ice. At the 
time of the marine retreat, the esker was under littoral 
conditions that reworked the top of the ridge and left 
sand and gravel beaches. A seismic survey, supported by 
drilling data, shows both types of observed fluvio-glacial 
sediments, the clays of the Champlain Sea as well as the 
underlying till and bedrock.

For nearly 40 years, a portion of the Mercier Esker has 
been contaminated by organic chemical compounds. 
Between 1969 and 1972, after receiving permits from the 
Water Control Board and the Department of Health, 
Lasalle Oil Carriers deposited about 170,000 m³ (BAPE, 
1994) of used oil and solvents in lagoons located in aban-
doned gravel pits. As early as 1971, several nearby wells 
were contaminated by organic compounds and had to 
be abandoned. In 1972, the Quebec government forbade 
further disposal into the lagoons and enacted a decree 
on chemical waste disposal for the Province of Quebec. 
Between 1972 and 1975, Goodfellow Combustion 
(replaced by Tricil Inc., then by Laidlaw) built an incin-
erator to eliminate the used oil in the lagoons.
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In 1980, part of the non-pumpable wastes remaining 
in the lagoons was excavated and stored in a contain-
ment cell located on the nearby Champlain Sea clays. 
However, some of the organic wastes remained in place 
and was neither excavated nor incinerated. An esti-
mated volume of 90,000 m³ of liquid organic chemical 
compounds (BAPE, 1994) remained in the Mercier 
Esker under the lagoons and in the underlying bedrock.

In July 1982, the Quebec government enacted a regulation 
respecting the protection of ground water in the region 
of the town of Mercier (Q-2, r.18.1), in order to provide a 
framework for groundwater exploitation in the region. As 
a consequence, the town of Mercier abandoned a project 
to extract groundwater from the esker; and the munici-
pality of Sainte-Martine, located to the south, had to stop 
pumping its wells and connect to a regional water line 
supplied by the wells of Chateauguay.

In 1984, the Ministry of Environment (MENV) built 
three wells and a groundwater treatment plant. At that 
time, it was believed that the lagoons did not constitute 
a source of contamination and that a pump-and-treat 
system would allow full decontamination over a period 
of five years.

In 1991, several years after the implementation of the 
pump-and-treat system, the levels of contaminants 
remained elevated and an investigation at the site of the 
former lagoons conducted by MENV led to the excava-
tion of hundreds of barrels and several transformers, 
many still containing organic and chemical compounds.

In 1992, MENV informed the Laidlaw Company that 
it would have to: (1) excavate all the contaminated 
soils and the contaminated residues located in the area 
of the former lagoons and (2) eliminate or treat in an 
authorized site or store in a safe place all the exca-
vated contaminated soils and contaminated residues. 
However, MENV was not successful in persuading 
Laidlaw to decontaminate the site. Laidlaw still main-
tains today that the excavation of contaminated soils 
is useless because complete decontamination is impos-
sible, due to the presence of heavy oils which have 
contaminated the deeper fractured aquifer.

In 1993, a group of international experts (The Mercier 
Remediation Panel) mandated by Laidlaw, filed a 
report that concluded that it would be too risky to 
excavate the site where the lagoons were located. They 
proposed rather to confine them and ensure the main-
tenance of the hydraulic trap. One of the recommenda-
tions was to examine the feasibility of emplacing lateral 
containment walls.

In 1994, another international expert committee 
mandated by MENV filed its own report and proposed 

to confine the lagoons (lateral walls and capping) 
as well as to carry out the research and develop-
ment necessary to decontaminate in situ the site in 
order to minimize the concentrations of the current 
contamination.

In 1994, MENV created a commission on the restora-
tion of the Mercier contaminated site to study the 
proposed solutions and to hold public hearings on the 
question. In its report, the commission recognized the 
health risks related to excavation at the site, accepted 
the proposed solution by the expert committee of 
MENV and recommended the construction of contain-
ment walls and an impermeable covering as well as 
the immediate excavation of the uppermost part of the 
contaminated soils.

It is now known that several organic chemical 
compounds in immiscible phase have migrated through 
the esker sands and gravels and reached the fractured 
aquifer through a window where the till is absent at the 
base of the esker. Elsewhere, the silts and compact till 
play the role of an aquiclude that has prevented these 
same compounds from percolating farther down. The 
compounds are DNAPLs and are very difficult to flush 
out of the fractures; furthermore they tend to degrade 
slowly into soluble and carcinogenic compounds that 
can then migrate with the groundwater flow.

The distribution of contamination at the site of the old 
lagoons appears as follows:

•	 The lagoons contain an unknown volume of organic 
chemical compounds in immiscible phase (heavy 
oils) which remain an important active source of 
contamination for the groundwater circulating in 
the sand and gravel aquifer.

•	 Immiscible phase compounds also are present in 
the rock, at depth, and they constitute another 
active source of contamination for the groundwater 
that circulates in the rock aquifer which is used 
regionally.

•	 Contaminated plumes of dissolved phase 
compounds resulting from the contact of ground-
water with the active sources are present both in 
the esker and in the bedrock aquifer.

Presently, the hydraulic containment system operated 
by the Ministère du Développement durable, de 
l'Environnement st des Pares provides efficient control 
of the contamination and prevents its migration. 
A publishing ban covers the technical documents 
surrounding this case since, on the legal side, the 
lawsuit between the government and the owner of the 
site is still not settled.
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INTRODUCTION 

Groundwater law across the Great Lakes Basin consists 
of a patchwork of statutes, regulations and common 
and civil law principles. This patchwork lacks consist-
ency among jurisdictions. Groundwater law is prima-
rily state and provincial, but includes some elements of 
federal, Tribal, First Nations and municipal law. 

This appendix reviews legal rules regulating ground-
water allocation and use as well as maintenance of 
groundwater quality. It is not intended as a compre-
hensive review of all laws affecting groundwater in all 
basin jurisdictions. The approach is selective, intended 
to show the range of approaches, some commonalities 
and major differences among basin jurisdictions. 

COMMON LAW PRINCIPLES 

Groundwater rights are rights to use water and are 
linked to land ownership. Traditional common law and 
civil law principles distinguish between surface water 
and groundwater. Owners of lands abutting surface 
watercourses traditionally enjoyed “riparian rights” 
that allowed certain uses without restriction and some 
control over the quality and quantity of water flowing 
past one’s land. These rights balanced the interests of 
all riparian owners along a watercourse. By contrast, 
because the nature and movement of groundwater was 
“unknowable,” different rules were applied. The tradi-
tional starting point in most jurisdictions is an absolute 
right in the owner of overlying land, known as the 
“rule of capture,” to take and use as much groundwater 
percolating through the soil as he or she wanted regard-
less of the effect on others. 

The common law rules have been tempered in all juris-
dictions. Most Great Lakes states now apply a “reason-
able use rule,” as defined by statute or the courts, or 
as elaborated in the Restatement of Torts (Second). The 
reasonable use rule provides that groundwater is a 
property right but its use cannot cause unreasonable 
harm to a neighbour by lowering the water table or 
reducing artesian pressure, cannot exceed a reasonable 
share of the total store of groundwater in an aquifer and 
cannot create a direct or substantial effect on a surface 
watercourse. Another groundwater doctrine, applied in 
Minnesota, is the “correlative use” rule, which allows 
the courts to allocate rights to use groundwater among 
all users of an aquifer. 

Voters in Ohio recently approved a constitutional 
amendment that confirms the property rights of land-
owners to make reasonable use of the groundwater 
underlying their lands. The amendment also provides 
that groundwater underlying private land cannot be held 

in trust by the government, unless voluntarily conveyed, 
but that the government may regulate such waters. 

Ontario and Quebec follow legal rules similar to the 
property rights and reasonable use principles of U.S. 
law. In June 2008, the Quebec government introduced 
Bill 92 into the National Assembly to facilitate compre-
hensive water resources management. The bill includes 
a declaration that both surface and groundwater are 
“part of the common heritage of the Quebec nation 
and may not be appropriated except under conditions 
defined by law…” The bill also creates an action for 
damages or restoration that may be brought by the 
Attorney General “in the name of the state as custodian 
of the interests of the nation in water resources.” 
Quebec groundwater law is found in the Civil Code, 
statutes and regulations. Ontario groundwater law 
maintains a common law foundation but has been 
significantly modified by statute, as discussed below. 

REGULATION OF GROUNDWATER  
ALLOCATION AND USE

Groundwater allocation and use are regulated by indi-
vidual states and provinces according to each jurisdic-
tion’s idiosyncratic rules and institutions. There is only 
limited commonality across the basin. 

Half of the jurisdictions − three states and both prov-
inces − regulate groundwater withdrawals by requiring 
a government permit if the amount of the withdrawal 
exceeds a specified threshold or is intended for a 
particular use. The other five states require government 
notification or registration of some or all withdrawals, 
usually above a threshold amount. In Ohio, for example, 
registration is only required if the capacity is 100,000 
gallons/day or more, but a lower threshold may be 
established in groundwater stress areas. Registrants 
are required to file annual reports with the state on the 
amount of groundwater withdrawn. Other ground-
water users are not required to meter actual use. This is 
similar in most Great Lakes jurisdictions. 

All jurisdictions in the basin have established standards 
for the location, design and construction of wells. 

Many of the basin jurisdictions have identified areas of 
special concern for the management of groundwater. 
For example, the southeast section of Wisconsin and 
the Lower Fox River Valley each must implement a 
coordinated strategy to address problems caused by 
over-pumping of the deep aquifers. In Ontario, a special 
regime protects the regionally significant recharge zone 
in the Oak Ridges Moraine north of Toronto. 
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Regulations in the five jurisdictions with permitting 
systems vary in a number of ways. The threshold 
amount to trigger the need for a permit ranges from 
10,000 gallons per day (g/d) in Minnesota to 2 million 
g/d in Michigan, as follows: 

Michigan		  2 million g/d 	 76 million l/d
Minnesota 	  	 10,000 g/d	  	 38,000 l/d
Ontario 	 		  13,000 g/d	  	 50,000 l/d
Quebec	  		  19,500 g/d 	  	 75,000 l/d 
Wisconsin		  100,000 g/d		  380,000 l/d 

However, there are exceptions to these amounts. 
Michigan uses a lower trigger of 1 million g/d for 
certain circumstances and 200,000 g/d for bottled 
water production. As well, assessment, registration and 
reporting is required for many other “large quantity 
withdrawals,” defined as more than 100,000 g/d. Ontario, 
Minnesota and Quebec exempt domestic uses from 
the permit requirement. In Quebec, the province must 
authorize withdrawals of more than 75,000 l/d, but 
any withdrawal of “mineral” or “spring” water requires 
a permit. General withdrawals of fewer than 75,000 
l/d require municipal authorization. Ontario prohibits 
permits for certain purposes in specified locations and 
withdrawals in the summer in a low water region. 

The criteria considered for obtaining a permit also 
varies among jurisdictions, and sometimes within indi-
vidual states, according to the size of the withdrawal or 
the particular end use. For example: 

•	 In Wisconsin, a permit for a withdrawal of 100,000 
g/d or more cannot be approved if it would impair 
“public water supplies”; but if the withdrawal is for 
more than 2 million g/d, other adverse effects may 
be grounds for not issuing a permit. 

•	 Minnesota requires a withdrawal to have “minimal 
impact” on the waters of the state and to be 
consistent with any water management plans, but 
special criteria apply for animal feedlots and live-
stock operations. 

•	 In Michigan, for a general permit, a withdrawal 
cannot cause an “adverse resource impact.” This 
has been defined as a decreased flow in a stream so 
that its ability to support fish populations is func-
tionally impaired, but this definition will become 
more detailed starting February 1, 2009. More 
expansive criteria apply if the withdrawal will be 
for bottled water. 

•	 In Quebec, the criteria relate to ensuring sufficient 
long-term groundwater quantity and quality and 
to minimizing negative repercussions on surface 
water, existing groundwater users and associated 
ecosystems. 

•	 Ontario’s criteria are the most comprehensive. 
They include the protection of ecosystem function 

(including stream flow, habitat and interrela-
tionships between ground and surface water), 
long-term water availability (including sustainable 
aquifer yield and accommodation of competing 
uses and low water conditions) and the use of 
conservation best practices for the relevant sector. 

Even jurisdictions that do not require permits for most 
groundwater withdrawals may require a permit for 
diversion of state waters outside the Great Lakes Basin 
or between drainage basins. For example, in Ohio, a 
permit is required to divert 100,000 g/d or more out of 
the Lake Erie drainage basin, or for a consumptive use 
of more than 2 million g/d. The Great Lakes Charter 
requires notification to other basin jurisdictions. 

Permit fees are usually charged. However, royalties 
or water charges are not imposed on groundwater 
withdrawals in basin jurisdictions. Ontario recently 
adopted enabling legislation to allow for water charges. 
The first charges will be phased in beginning January 
2009 and will initially apply to highly consumptive 
commercial and industrial uses, including beverage 
manufacturing, water bottling, aggregate processing 
and ready-mix concrete manufacturing. Other sectors 
are expected to be added later. Quebec also is expected 
to begin charging for water and is discussing a variety 
of possible models. 

The Great Lakes St. Lawrence River Basin Sustainable 
Water Resources Agreement and Compact were 
designed to effect the regulation of groundwater 
resources. The prohibition on diversions applies to all 
water in the Great Lakes Basin, including groundwater. 
The only exceptions are for “intrabasin diversions” 
within the larger Great Lakes St. Lawrence River Basin 
and to communities and counties that “straddle” the 
surface water divide. Water in a container of 20 litres 
or less is not considered to be a diversion. 

All ten jurisdictions will be expected to adopt a 
“program for the management and regulation of new 
or increased withdrawals and consumptive uses by 
adopting and implementing measures consistent with” 
a “common decision making standard.” The Compact 
was approved by all eight Great Lakes states, the 
Congress and the President and came into force on 
December 8, 2008. Thus, the states will have to ensure 
their programs are in place by December 8, 2013. These 
programs must apply to groundwater as well as surface 
water within the basin. States/provinces can set their 
own thresholds, but otherwise the default threshold for 
application of the standard is withdrawals of 100,000 g/
d. Regulation of existing withdrawals and those below 
the threshold is left to each jurisdiction. The common 
standard is a minimum standard for all jurisdictions 
(which some already exceed). It requires that:
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•	 Water withdrawn be returned to its source water-
shed, less an allowance for consumptive use. 

•	 There be no significant individual or cumulative 
adverse impacts to the quantity or quality of waters 
or water-dependent natural resources and the 
source watershed. 

•	 Environmentally sound and economically feasible 
conservation measures be incorporated. 

•	 The withdrawal comply with all municipal, state 
and federal laws, relevant agreements and the 
Boundary Waters Treaty.

•	 The use be “reasonable” – that is, it minimizes 
waste, ensures efficient use of existing supplies, 
balances competing uses, considers the supply 
potential of the water source, avoids or mitigates 
adverse impacts on other users and the ecosystem. 

•	 Restoration of hydrologic conditions or functions 
be considered. 

Some jurisdictions have already adapted their laws to 
comply, and others are in the process of doing so. It is 
expected that these requirements eventually will result 
in improved regulation and greater commonality in 
groundwater law across the Great Lakes Basin. 

REGULATION OF GROUNDWATER QUALITY 

The quality of groundwater that is used for public 
water supply is highly regulated in all jurisdictions in 
the basin. However, water supplied from individual 
residential wells and groundwater not directly used 
for drinking supply generally falls outside these 
regulations. 

There are drinking water standards and minimum 
treatment requirements for public water supplies 
in all jurisdictions. Standards are set for a range of 
parameters including organic and inorganic chemicals, 
disinfectants and disinfection by-products, microor-
ganisms and radionuclides. In the U.S., drinking water 
standards are set out in federal law; while in Canada, 
each province sets its own, but usually following 
federal guidelines.

Under the U.S. federal Safe Drinking Water Act, a Ground 
Water Rule was adopted in 2007. The new rule is 
intended to protect drinking water sources from 
pathogens, including viruses. States have until 2009 
to implement the rule. It requires states to conduct 
periodic “sanitary surveys.” undertake targeted moni-
toring of source water and then take “corrective action” 
if contamination is found. Corrective action can include 
removing the source of contamination, providing 
alternative drinking water sources, repairing system 
deficiencies or treating the water to inactivate viruses. 

Ontario regulates the quality of drinking water for 
public water systems under the Safe Drinking Water 
Act, 2002. Drinking Water Standards are set for total 
coliforms and E. coli, but the Procedure for Disinfection 
of Drinking Water in Ontario was amended in 2006 
to include a treatment standard for protozoa, with 
the objective of achieving greater than 99% removal 
or inactivation of viruses, protozoa and bacteria. 
Groundwater that is not under the influence of surface 
water must at a minimum undergo disinfection prior 
to delivery to customers. Small-scale drinking water 
systems are in the process of being shifted from the 
Ministry of the Environment to local health units under 
the oversight of the Ministry of Health and Long Term 
Care. Site-specific risk assessments for these systems 
and their source water will be done to determine the 
appropriate level of treatment necessary. 

Quebec has a regulation respecting the quality of public 
drinking water supplies and standards for bottled water 
quality. Bottled water quality standards also are found in 
federal regulations under the Food and Drugs Act. 

Over the last two decades, all basin jurisdictions have 
moved toward greater protection of drinking water 
sources through a multi-barrier approach. In the U.S., 
starting in 1986, all states were required to develop 
well-head protection programs that assess and protect 
groundwater that is a source of drinking water, and to 
have those programs approved by the U.S. EPA. There 
is variation among state programs. Some require local 
drinking water systems to develop management plans 
(e.g., Minnesota), while others rely on education, grants 
and technical assistance to encourage management 
actions. For example, the program in Michigan provides 
grants to public water supply systems for activities 
such as delineation studies, abandoned well search and 
management programs, educational materials, zoning 
bylaw language and spills response training. 

The U.S. Safe Drinking Water Act was amended in 1996 to 
require all states to undertake Source Water Assessment 
Programs. These are intended to serve as plans to analyze 
existing and potential threats to the quality of drinking 
water, whether it comes from surface or groundwater. 
The U.S. EPA expects that state and local programs to 
protect drinking water sources will be developed based 
on the risks revealed by the assessments, and provides 
support for protection activities. Studies show that 
progress has been made in conducting assessments for 
all drinking water systems, but use of those assessments 
in developing local protection actions has been far more 
limited. Some of the obstacles to action include lack of 
local human, technical and financial capacity, lack of 
integration with other environmental programs and lack 
of coordination among agencies. 
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Since 2000, Ontario has moved to implement a multi-
barrier approach to the protection of drinking water 
sources, including groundwater. Most recently, in 
2007, the Clean Water Act, 2006 was proclaimed. This 
Act mandates the assessment of existing and potential 
threats to public municipal drinking water sources 
and the development of source protection plans. This 
work will be done on a watershed basis. Once plans are 
developed, by the end of 2012, actions to protect vulner-
able sources will be instituted by local governments 
and Conservation Authorities. 

All basin jurisdictions have regulations governing a 
number of potential groundwater contamination sources, 
including landfills, wastewater discharges, underground 
storage tanks and agricultural operations. In the U.S., 
many Clean Water Act programs promote watershed 
protection, including the Nonpoint Source Program, the 
Total Maximum Daily Load Program and the National 
Pollutent Discharge Elimination System Program. These 
programs are implemented at the state level. 

The following sections highlight two source types that 
are not well regulated but are of particular concern to 
groundwater quality in the Great Lakes Basin: septic 
systems and abandoned wells. 

Septic Systems 

Millions of on-site waste water (or “septic”) systems 
are in use in the Great Lakes Basin, and use is increasing 
with new development (30-50% of new development 
relies on septics.) All jurisdictions have standards for 
the design, siting, materials and construction of septic 
systems. Michigan has no binding statewide code but 
has criteria that are used by local health departments 
to guide the development of their rules. In all jurisdic-
tions, permits are required for construction. Municipal 
(county or local) governments issue the permits and 
enforce construction standards. Even so, many systems 
are installed by “do-it-yourselfers,” especially in rural 
areas, and enforcement is variable. 

However, the primary problem with septic systems 
for groundwater is with lack of maintenance and with 
aging systems. It is estimated that 50% of systems 
in use are older than their design life. These factors 
contribute to very high failure rates. The U.S. EPA 
encourages the adoption of appropriate guidelines for 
management of septic systems at the state and local 
levels. In 2003, the agency issued Voluntary National 
Guidelines for Management of Onsite and Clustered 
(Decentralized) Wastewater Treatment Systems. These 
management guidelines discuss five different manage-
ment models that could be applied to different local 
circumstances and risks. However, because responsi-
bility for septic systems is usually at the county level 

and there are few state requirements, inspection and 
maintenance requirements and enforcement are incon-
sistent across the basin. Most agencies do not even 
have records or inventories of all septic systems within 
their jurisdictions. In Michigan, for example, significant 
resistance from the real estate industry prevented 
passage of state standards, but at least six counties have 
adopted mandatory inspection requirements that apply 
when land is sold. Because of growing understanding 
of the adverse consequences of failing septic systems, 
a number of Great Lakes jurisdictions recently have 
made changes in their rules to address the issue of poor 
system maintenance. 

Recent changes to Minnesota legislation required the 
state Pollution Control Agency to adopt minimum 
standards for the design, location, installation, use and 
maintenance of septic systems. These new standards 
were adopted in 2008. They include the requirement 
that local governmental units adopt ordinances and 
administrative programs and that those programs 
include inspection, record keeping and reporting. Rule 
7080 also now mandates that every owner of a septic 
system assess or pump it at least every three years. 

The Minnesota statute also provides that a seller of real 
property must give a prospective purchaser a written 
disclosure statement about how sewage is managed 
on the land. If there is a septic system, its location and 
whether it is in compliance with the standards must 
be disclosed to the purchaser. There is no statewide 
requirement for septic system inspection or repair at 
the time of sale of a property, but local ordinances may, 
and some do, require this. 

In Wisconsin, regulation of septic systems is primarily 
done at the county level. State legislation establishes 
minimum criteria that can be enhanced by local ordi-
nances and programs. One requirement of the legisla-
tion is that a maintenance program be established that 
includes mandatory inspection or pumping at least 
every three years, or, alternatively, a maintenance plan. 
New rules proposed in 2008 and still under considera-
tion would require local authorities to conduct an 
inventory of all septic systems within their boundaries 
within two years and to develop and implement a 
comprehensive maintenance program within five years 
of the effective date of the rules. This would require 
regular maintenance and reporting by individual 
landowners. 

An example of an innovative county ordinance is in 
Door County, Wisconsin. There, since 1986, evaluation 
of a septic system at the time land is sold is manda-
tory. Despite early scepticism, the program has been 
successful. Owners often delayed maintenance and, 
at the start of the program, 50-60% of systems were 
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found to be failing. Now, with a high level of awareness 
and state grants to landowners to repair or replace 
failing septic systems, more than 80% of systems pass 
inspection. 

In Ontario, septic system construction permits are 
issued and inspections done by designated local 
agencies (usually public health units) in accordance 
with provincial standards set out in the Ontario Building 
Code. There is evidence, however, that up to 20% of 
septic systems are installed without a permit. There are 
standards for septic system operation and maintenance, 
but maintenance standards have been poorly enforced. 
Municipalities have authority to establish ongoing 
inspection programs and at least 23 municipalities 
have done so. Financial institutions are increasingly 
pushing for inspections when lending to prospec-
tive purchasers. The Clean Water Act, 2006, adopted in 
2007, included amendments to the Building Code Act 
authorizing the provincial cabinet to adopt regulations 
guiding the establishment of septic system inspection 
and maintenance programs. It is intended that such 
programs would be mandatory in prescribed drinking 
water source protection areas and discretionary in 
other areas. 

Quebec regulations require that septic systems for year-
round residences be pumped every two years and, for 
seasonal residences, every four years. 

Ohio amended its sewage code in 2005 and adopted 
new standards in 2007 that will ensure greater consist-
ency across the state in the siting and construction 
of septic systems. Local boards of health are given 
authority to adopt more stringent standards and to 
establish inspection programs, but are not required to 
do so. 

A major impediment to better management of septic 
systems in all jurisdictions is a lack of trained inspec-
tors and resources to hire and train staff. 

Abandoned Wells

There are millions of unplugged wells across the basin 
that are direct conduits into the groundwater for 
contaminants. They also pose a safety hazard. Most 
jurisdictions now require a landowner who abandons 
a well to ensure it is plugged in accordance with state 
or provincial standards specifying how this must be 
done and by whom. In practice, when a well is being 
immediately replaced, most existing wells are plugged. 
Although there are few requirements to locate and 
plug long-abandoned wells, many Great Lakes jurisdic-
tions do provide incentives or cost-share programs to 
encourage this. 

Legal liability for harm caused by an abandoned well 
lies with the landowner. Illinois law makes a landowner 
whose abandoned well contaminates the groundwater 
of others responsible for providing a safe and sufficient 
alternative supply of water to them. 

Michigan has an Abandoned Well Management 
Program that provides state grants to locate and plug 
abandoned wells. This program was implemented 
though local health departments. The state paid 75% of 
the cost of decommissioning and the local government 
paid the rest. 

Wisconsin law requires local governments to have a 
well filling and sealing ordinance. The state provides 
“Well Abandonment Grants” to individual landowners 
to pay 75% of the cost of decommissioning an aban-
doned well found on their property. 

Minnesota is the only Great Lakes jurisdiction with 
a well disclosure law. Whenever land is being sold, 
the owner must disclose to the purchaser the location 
and status of all wells on the land prior to signing an 
agreement of purchase and sale. At closing, the vendor 
must sign a certificate attesting to this disclosure, and 
a deed cannot be registered without this certificate. 
The information is also provided to the Department of 
Health, which follows up evidence of abandoned wells 
by taking action to decommission them. 
	
Ontario regulates wells at the provincial, rather than 
the local, level. Similar to other jurisdictions, it has 
standards and reporting requirements for decom-
missioning a well. However, provincial inspection 
and enforcement of both construction and decom-
missioning dropped off significantly in the late 
1990s, leading to a number of problems. A provincial 
study estimated that nearly 90% of Ontario wells 
are in need of repair or maintenance. Other evidence 
suggests that the major entry point of contamination 
into wells is breached casings. Due to the Walkerton 
Inquiry, the Ontario government has been pushed 
toward improving enforcement. The Ministry of the 
Environment in partnership with the Ministry of 
Agriculture, Food and Rural Affairs, the Association of 
Professional Geoscientists and community organiza-
tions undertook an active education program for well 
users. In addition, the Agriculture Ministry funded a 
cost sharing pilot program for upgrading and decom-
missioning abandoned wells. It was successful, but 
some of the money allocated went unspent, suggesting 
the need for greater awareness and education on the 
part of rural landowners. 
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SELECTED LEGISLATION AND REGULATIONS 
AFFECTING GROUNDWATER

United States Federal Statutes

Title 16. Conservation
Chapter 40 – Soil and Water Resources Conservation
16 U.S.C.A. Ch. 40, §2001 et seq. (2008) 

Title 42. The Public Health and Welfare
Chapter 6A - Public Health Service
Subchapter XII - Safety of Public Water Systems
Part A − Definitions
42 U.S.C.A. Ch. 6A, Subch. XII, Pt. A, §300f et seq. (2008)

Part B − Public Water Systems
42 U.S.C.A. Ch. 6A, Subch. XII, Pt. B, §300g et seq. (2008)

Part C – Protection of Underground Sources of Drinking Water
42 U.S.C.A. Ch. 6A, Subch. XII, Pt. C, §300h et seq. (2008)

Part D – Emergency Powers
42 U.S.C.A. Ch. 6A, Subch. XII, Pt. D, §300i et seq. (2008)

Part E – General Provisions
42 U.S.C.A. Ch. 6A, Subch. XII, Pt. E, §300j-1 et seq. (2008)

Part F – Additional Requirements to Regulate Safety of Drinking 
Water
42 U.S.C.A. Ch. 6A, Subch. XII, Pt. F, §300j-21 et seq. (2008)

Illinois

Statutes

Water Pollutant Discharge Act, Ill. Comp. Stat. Ann. 415/25 (West 
1990) (current to 2008)

Public Water Supply Regulation Act, Ill. Comp. Stat. Ann. 415/40 
(West 1990) (current to 2008)

Public Water Supply Operations Act, Ill. Comp. Stat. Ann. 415/45 
(West 1990) (current to 2008)

Illinois Groundwater Protection Act, Ill. Comp. Stat. Ann. 415/55 
(West 1987) (current to 2008)

Environmental Protection Act, Ill. Comp. Stat. Ann. 415/5, T. III 
(West 1970) (current to 2008)

Rivers, Lakes and Streams Act, Ill. Comp. Stat. Ann. 615/5 (West 
1990) (current to 2008)

Safe Bottled Water Act, Ill. Comp. Stat. Ann. 410/655 (West 2005) 
(current to 2008)

Illinois Lake Management Program Act, Ill. Comp. Stat. Ann. 525/25 
(West 1990) (current to 2008)

Water Use Act of 1983, Ill. Comp. Stat. Ann. 525/45 (West 1984) 
(current to 2008)

Illinois Rivers-Friendly Farmer Program Act, Ill. Comp. Stat. Ann. 
505/106 (West 2000) (current to 2008)

Watershed Improvement Act, Ill. Comp. Stat. Ann. 505/140 (West 
1990) (current to 2008)

Illinois Water Well Construction Code, Ill. Comp. Stat. Ann. 415/30 
(West 1965) (current to 2008)

Municipal Wastewater Disposal Zones Act, Ill. Comp. Stat. Ann. 65/90 
(West 1990) (current to 2008)

Private Sewage Disposal Licensing Act, Ill. Comp. Stat. Ann. 225/225 
(West 1974) (2008)

Water Authorities Act, Ill. Comp. Stat. Ann. 70/3715 (West1990) 
(2008)

Administrative Code Rules and Regulations

Title 17: Conservation
Chapter I: Department of Natural Resources
Subchapter H: Water Resources

Part 3704: Regulation of Public Waters
Ill. Admin. Code tit. 17, Ch. I, Subch. H, Pt. 3704 (1993) (2008)

Part 3730: Allocation of Water from Lake Michigan
Ill. Admin. Code tit. 17, Ch. I, Subch. H, Pt. 3730 (1980) (2008) 

Title 35: Environmental Protection
Subtitle C. Water Pollution

Part 301. Introduction 
Ill. Admin. Code tit. 35, Subt. C, Ch. I(3), Pt. 301 (1979) (2008)

Part 302: Water Quality Standards 
Ill. Admin. Code tit. 35, Subt. C, Ch. I(3), Pt. 302 (1978) (2008)

Part 303: Water Use Designations and Site Specific Water 
Quality Standards
Ill. Admin. Code tit. 35, Subt. C, Ch. I(3), Pt. 303 (1978) (2008)

Part 305: Monitoring and Reporting
Ill. Admin. Code tit. 35, Subt. C. Ch. I(3), Pt. 305 (1979) (2008)

Part 306: Performance Criteria
Ill. Admin. Code tit. 35, Subt. C. Ch. I(3), Pt. 306 (1979) (2008)

Part 307: Sewer Discharge Criteria
Ill. Admin. Code tit. 35, Subt. C. Ch. I(3), Pt. 307 (1971) (2008)

Part 310: Pretreatment Programs
Ill. Admin. Code tit. 35, Subt. C. Ch. I(3), Pt. 310 (1988) (2008)

Part 352: Procedures for Determining Water Quality-Based 
Permit Limitations for National Pollutant Discharge Elimination 
System Dischargers to the Lake Michigan Basin
Ill. Admin. Code tit. 35, Subt, C, Ch. II(3), Pt. 352 (1998) (2008)

Part 355: Determination of Ammonia Nitrogen Water Quality-
Based Effluent Limits for Discharges to General Use Waters.
Ill. Admin. Code tit. 35, Subt. C. Ch. II(3), Pt. 355 (1999) (2008)

Part 370: Illinois Recommended Standards for Sewage Works
Ill. Admin. Code tit. 35, Subt. C. Ch. II(3), Pt. 370 (1980) (2008)

Part 371: Requirements for Plans of Operation and Operation and 
Maintenance Manuals
Ill. Admin. Code tit. 35, Subt. C. Ch. II(3), Pt. 371 (1981) (2008)

Part 372: Illinois Design Standards for Slow Rate Land 
Application of Treated Wastewater
Ill. Admin. Code tit. 35, Subt. C. Ch. II(3), Pt. 372 (1995) (2008)
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Part 373: Third Stage Treatment Lagoon Exemptions
Ill. Admin. Code tit. 35, Subt. C. Ch. II(3), Pt. 373 (1974) (2008)

Part 374: Design Criteria of Pressure Sewer Systems
Ill. Admin. Code tit. 35, Subt. C. Ch. II(3), Pt. 374 (1977) (2008)

Part 375: Combined Sewer Overflow Exception Criteria and 
First Flush Determination
Ill. Admin. Code tit. 35, Subt. C. Ch. II(3), Pt. 375 (1983) (2008)

Part 378: Effluent Disinfection Exemptions
Ill. Admin. Code tit. 35, Subt. C. Ch. II(3), Pt. 374 (1989) (2008) 

Part 391: Design Criteria for Sludge Application on Land
Ill. Admin. Code tit. 35, Subt. C. Ch. II(3), Pt. 391 (1983) (2008)

Subtitle D: Mine-Related Water Pollution
Part 401: General Provisions
Ill. Admin. Code tit. 35, Subt. D. Ch. I(4), Pt. 401 (1980) (2008)

Part 406: Mine Waste Effluent and Water Quality Standards 
Ill. Admin. Code tit. 35, Subt. D. Ch. I(4), Pt. 406 (1980) (2008)

Subtitle E. Agricultural-Related Water Pollution
Part 501: General Provisions
Ill. Admin. Code tit. 35, Subt. E. Pt. 501 (1978) (2008)

Part 503: Other Agricultural and Silvicultural Activities 
Ill. Admin. Code tit. 35, Subt. E, Pt. 503 (1978) (2008)

Part 506: Livestock Waste Regulations
Ill. Admin. Code tit. 35, Subt. E, Pt. 506 (1997) (2008)

Part 560: Design Criteria for Field Application of Livestock 
Waste
Ill. Admin. Code tit. 35, Subt. E, Pt. 560 (1976) (2008)

Subtitle F: Public Water Supplies
Part 601: Introduction
Ill. Admin. Code tit. 35, Subt. F, Pt. 601 (1978) (2008)

Part 607: Operation and Record Keeping
Ill. Admin. Code tit. 35, Subt. F, Pt. 607 (1982) (2008)

Part 611: Primary Drinking Water Standards 
Ill. Admin. Code tit. 35, Subt. F, Pt. 611 (1990) (2008)

Part 615: Existing Activities in a Setback Zone or Regulated 
Recharge Area
Ill. Admin. Code tit. 35, Ch. I(5), Pt. 615 (1992) (2008)

Part 616: New Activities in a Setback Zone or Regulated 
Recharge Area
Ill. Admin. Code tit. 35, Ch. I(5), Pt. 616 (1992) (2008)

Part 617: Regulated Recharge Areas
Ill. Admin. Code tit. 35, Ch. I(5), Pt. 617 (1992) (2008)

Part 620: Groundwater Quality
Ill. Admin. Code tit. 35, Ch. I(9), Pt. 620 (1991) (2008)

Part 670: Minimal Hazard Certifications
Ill. Admin. Code tit. 35, Ch. II(5), Pt. 670 (1994) (2008)

Part 671: Maximum Setback Zone for Community Water Supply 
Wells
Ill. Admin. Code tit. 35, Ch. II(5), Pt. 671 (1988) (2008)

Michigan

Clean Michigan Initiative Act - Act 284 of 1998
Clean Michigan Initiative Act, Mich. Comp. Laws Ann. §324.95101 
(1998) (West 2008)

Safe Drinking Water Act - Act 399 of 1976
Safe Drinking Water Act, Mich. Comp. Laws Ann. §325.1001 (1976) 
(West 2008)

Natural Resources and Environmental Protection Act, Mich. Comp. 
Laws Ann. §324.101 (1995) (West 2008)

Administrative Code Rules and Regulations

Solid Waste Management
Mich. Admin. Code r. 299.4101- 299.4922 (2008)

Wastewater Reporting
Mich. Admin. Code r. 299.9001- 299.9007 (2008)

Water Resources Protection – Part 4. Water Quality Standards
Mich. Admin. Code r. 323.1041- 323.1117 (2008)

Water Resources Protection – Part 8. Water Quality-Based 
Effluent Limit Development for Toxic Substances
Mich. Admin. Code r. 323.1201- 323.1221 (2008)

Water Resources Protection – Part 21. Wastewater Discharge 
Permits
Mich. Admin. Code r. 323.2101- 323.2197 (2008)

Water Resources Protection – Part 22. Groundwater Quality
Mich. Admin. Code r. 323.2201- 323.2240 (2008)

Water Resources Protection – Part 23. Pretreatment
Mich. Admin. Code r. 323.2301- 323.2317 (2008)

Aquatic Nuisance Control 
Mich. Admin. Code r. 323.3101- 3110 (2008)

Groundwater Quality Control
Mich. Admin. Code r. 325.1601- 1781 (2008)

Supplying Water to the Public
Mich. Admin. Code r. 325.10101- 325.12820 (2008)

Supplying Water to the Public – Part 5. Types of Public Water 
Supplies, Mich. Admin. Code r. 325.10501- 325.10506 (2008)

Minnesota

Chapter 103A – Water Policy and Information
Minn. Stat. Ann. §103A (West 2008)

Chapter 103B – Water Planning and Project Implementation
Minn. Stat. Ann. §103B (West 2008)

Chapter 103C – Soil and Water Conservation Districts
Minn. Stat. Ann. §103C (West 2008)

Chapter 103D – Watershed Districts
Minn. Stat. Ann. §103D (West 2008)

Chapter 103E – Drainage
Minn. Stat. Ann. §103E (West 2008)

Chapter 103F – Protection of Water Resources
Minn. Stat. Ann. §103F (West 2008)
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Chapter 103G – Waters of the State
Minn. Stat. Ann. §103G (West 2008)

Chapter 103H – Groundwater Protection
Minn. Stat. Ann. §103H (West 2008)

Chapter 103I – Wells, Borings and Underground Uses
Minn. Stat. Ann. §103I (West 2008)

Chapter 110A – Rural Water User Districts
Minn. Stat. Ann. §110A (West 2008)

Chapter 115 – Water Pollution Control; Sanitary Districts
Minn. Stat. Ann. §115 (West 2008)

Chapter 116 – Pollution Control Agency
Minn. Stat. Ann. §116 (West 2008)

Chapter 116A – Public Water and Sewer Systems
Minn. Stat. Ann. §116A (West 2008)

Chapter 116B – Environmental Rights
Minn. Stat. Ann. §116B (West 2008)

Chapter 116C – Environmental Quality Board
Minn. Stat. Ann. §116C (West 2008)

Chapter 116D – Environmental Policy
Minn. Stat. Ann. §116D (West 2008)

Chapter 116G – Critical Areas
Minn. Stat. Ann. §116G (West 2008)

Chapter 116H – Minnesota Energy Agency
Minn. Stat. Ann. §116H (West 2008)

Administrative Code

Chapter 4405 – Operating Procedures
Minn. R. 4405.0100 – 4405.1300 (2008)

Chapter 4410 – Environmental Review
Minn. R. 4410.0200 – 4410.9910 (2008)

Chapter 6110 - Water Safety; Water Surface Use
Minn. R. 6110.0100 – 6110-4200 (2008)

Chapter 6115 – Public Water Resources
Minn. R. 6115.0010 - 6115.1400 (2008)

Chapter 6116 – Water Aeration Systems
Minn. R. 6116. 0010 – 6116.0070 (2008)

Chapter 7050 – Waters of the State
Minn. R. 7050.0100 – 7050.0480 (2008)

Chapter 7060 – Underground Waters
Minn. R. 7060.0100 – 7060.0900 (2008)

Chapter 7077 – Wastewater and Storm Water Treatment 
Assistance, Minn. R. 7077.0100 – 7077.2010 (2008)

Chapter 7080 – Individual Sewage Treatment Systems Program
Minn. R. 7080.0010 – 7080.2550 (2008)

Chapter 7100 – Miscellaneous
Minn. R. 7100.0010 – 7100.0360 (2008)

Chapter 8410 – Local Water Management
Minn. R. 8410.0010 – 8410.0180 (2008)

Ohio

State Laws

Title XV Conservation of Natural Resources
Chapter 1501. Department of Natural Resources – General 
Provisions

Diversion of Waters
Ohio Rev. Code Ann. T. XV, Ch. 1501 §1501.30 – 1501.35 (West 
2008)

Chapter 1511. Division of Soil and Water Conservation
Ohio Rev. Code Ann. T. XV, Ch. 1511 §1511.01 – 1511.99 (West 
2008)

Chapter 1515. Soil and Water Conservation Commission
Ohio Rev. Code Ann. T. XV, Ch. 1515 (West 2008)

Chapter 1521. Division of Water
Ohio Rev. Code Ann. T. XV, Ch. 1521 (West 2008)

Chapter 1522. Great Lakes-St. Lawrence River Basin Water 
Resources Compact
Ohio Rev. Code Ann. T. XV, Ch. 1522 (West 2008)

Chapter 1523. Water Improvements
Ohio Rev. Code Ann. T. XV, Ch. 1523 (West 2008)

Chapter 1525. Water and Sewer Commission
Ohio Rev. Code Ann. T. XV, Ch. 1525 (West 2008)

Chapter 1506. Coastal Management
Ohio Rev. Code Ann. T. XV, Ch. 1506 (West 2008)

Chapter 3745. Environmental Protection Agency
Ohio Rev. Code Ann. T. XXXVII, Ch. 3745 (West 2008)

Chapter 3787. Building Standards – Sanitation and Drainage
Ohio Rev. Code Ann. T. XXXVII, Ch. 3787 (West 2008)

Chapter 3789. Building Standards – Sewage Systems and 
Fixtures
Ohio Rev. Code Ann. T. XXXVII, Ch. 3789 (West 2008)

Chapter 6109. Safe Drinking Water
Ohio Rev. Code Ann. T. LXI, Ch. 6109 (West 2008)

Chapter 6111. Water Pollution Control
Ohio Rev. Code Ann. T. LXI, Ch. 6111 (West 2008)

Chapter 6112. Private Sewer Systems
Ohio Rev. Code Ann. T. LXI, Ch, 6112 (West 2008)

Chapter 6113. Ohio River Sanitation Compact
Ohio Rev. Code Ann. T. LXI, Ch, 6113 (West 2008)

Chapter 6121. Water Development Authority
Ohio Rev. Code Ann. T. LXI, Ch, 6121 (West 2008)

Chapter 6161. Great Lakes Basin Compact
Ohio Rev. Code Ann. T. LXI, Ch, 6161 (West 2008)

Administrative Code

1501 Natural Resources Department
Chapter 1501-2. Water Diversion
Ohio Admin. Code 1501-2-01-12 (2007)
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Chapter 1501:15 Soil and Water Conservation Division
Ohio Admin. Code 1501:15-1-01-7 (2007)

Chapter 1501:21 Water Division
Ohio Admin. Code 1501:21-1-01-24 (2007)

Chapter 3745. Environmental Protection Agency
Ohio Admin. Code 3745:1-01-520 (2007)

Chapter 6121. Water Development Authority
Ohio Admin. Code 6121-1-01-6 (2007)

Wisconsin 

Statutes

Environmental Regulation (Ch. 280 to 299)
Chapter 280. Pure Drinking Water
Wis. Stat. Ann. Ch. 280 §280.01 et seq. (West 2008)

Chapter 281. Water and Sewage
Wis. Stat. Ann. Ch. 281 §281.01 et seq. (West 2008)

Chapter 33. Public Inland Waters
Wis. Stat. Ann. Ch. 33 §33.001 et seq. (West 2008)

Chapter 88. Drainage of Lands
Wis. Stat. Ann. Ch. 88 §88.01 et seq. (West 2008)

Chapter 160. Groundwater Protection Standards
Wis. Stat. Ann. Ch. 160 §160.001 et seq. (West 2008)

Chapter 283. Pollution Discharge Elimination
Wis. Stat. Ann. Ch. 283 §283.001 et seq. (West 2008)

Chapter 299. General Environmental Provisions
Wis. Stat. Ann. Ch. 299 §299.01 et seq. (West 2008)

Administrative Code

Department of Natural Resources
Chapter NR 60. Public Inland Lake Protection and 
Rehabilitation
Wis. Admin. Code §60 (2008)

Chapter NR 80. Use of Pesticides on Land and Water Areas of 
the State of Wisconsin, Wis. Admin. Code §80 (2008)

Chapter NR 100. Environmental Protection
Wis. Admin. Code §100 (2008)

Chapter NR 102. Water Quality Standards for Wisconsin 
Surface Waters
Wis. Admin. Code §102 (2008)

Chapter NR 103. Water Quality Standards for Wetlands
Wis. Admin. Code §103 (2008)

Chapter NR 104. Uses and Designated Standards
Wis. Admin. Code §104 (2008)

Chapter NR 105. Surface Water Quality Criteria and Secondary 
Values for Toxic Substances
Wis. Admin. Code §105 (2008)

Chapter NR 108. Requirements for Plans and Specifications 
Submittal for Reviewable Projects and Operations of Community 
Water Systems, Sewerage Systems and Industrial Wastewater 
Facilities, Wis. Admin. Code §108 (2008)

Chapter NR 110. Sewerage Systems
Wis. Admin. Code §110 (2008)

Chapter NR 115. Shoreland Management Program
Wis. Admin. Code §115 (2008)

Chapter NR 120. Priority Watershed and Priority Lake Program
Wis. Admin. Code §120 (2008)

Chapter NR 121. Areawide Water Quality Management Plans
Wis. Admin. Code §121 (2008)

Chapter NR 140. Groundwater Quality
Wis. Admin. Code §140 (2008)

Chapter NR 141. Groundwater Monitoring Well Requirements
Wis. Admin. Code §141 (2008)

Chapter NR 142. Wisconsin Water Management and 
Conservation
Wis. Admin. Code §142 (2008)

Chapter NR 151. Runoff Management
Wis. Admin. Code §151 (2008)

Chapter NR 204. Domestic Sewage Sludge Management
Wis. Admin. Code §204 (2008)

Chapter NR 205. General Provisions
Wis. Admin. Code §205 (2008)

Chapter NR 206. Land Disposal of Municipal and Domestic 
Wastewaters
Wis. Admin. Code §206 (2008)

Chapter NR 207. Water Quality Antidegradation
Wis. Admin. Code §207 (2008)

Chapter NR 208. Compliance Maintenance
Wis. Admin. Code §208 (2008)

Chapter NR 210. Sewage Treatment Works
Wis. Admin. Code §210 (2008)

Chapter NR 211. General Pretreatment Requirements
Wis. Admin. Code §211 (2008)

Chapter NR 215. List of Toxic, Conventional and 
Nonconventional Pollutants
Wis. Admin. Code §215 (2008)

Chapter NR 220. Categories and Classes of Point Sources and 
Effluent Limitations
Wis. Admin. Code §220 (2008)

Chapter NR 299. Water Quality Certification
Wis. Admin. Code §299 (2008) 

Chapter NR 635. Groundwater and Leachate Monitoring 
Standards, Corrective Action Requirements and Soils and 
Groundwater Investigations
Wis. Admin. Code §635 (2008)

Chapter NR 809. Safe Drinking Water
Wis. Admin. Code §809 (2008)

Chapter NR 811. Requirements for the Operation and Design of 
Community Water Systems
Wis. Admin. Code §811 (2008)
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Chapter NR 812. Well Construction and Pump Installation
Wis. Admin. Code §812 (2008)

Chapter NR 845. County Administration of Ch. NR 812, Private 
Well Code
Wis. Admin. Code §845 (2008)

Chapter NR 820. Groundwater Quantity Protection
Wis. Admin. Code §820 (2008)

Pennsylvania

Statutes

Title 32 P.S. Forests, Waters and State Parks 

Chapter 22. Water Rights
T. 32 Pa. Stat. Ann. Ch. 22 §631 et seq. (2008) 

Chapter 21. Water Power and Water Supply Permits
T. 32 Pa. Stat. Ann. Ch. 21 §591 et seq. (2008)

Chapter 23. Well Drillers
T. 32 Pa. Stat. Ann. Ch. 23 §645.1 et seq. (2008)

Chapter 24B. Storm Water Management
T. 32 Pa. Stat. Ann. Ch. 24B §680.1 et seq. (2008)

Chapter 26. Stream Clearance, Rectification and Improvement
T. 32 Pa. Stat. Ann. Ch. 26 §701 et seq. (2008)

Chapter 31. Location and Improvement of Rivers and Streams
T. 32 Pa. Stat. Ann. Ch. 31 §807 et seq. (2008)

Chapter 34. Great Lakes Basin Compact
T. 32 Pa. Stat. Ann. Ch. 34 §817.1 et seq. (2008)

Chapter 24. Prevention and Control of Floods
T. 32 Pa. Stat. Ann. Ch. 24 §651 et seq. (2008)

Title 27 Pa.C.S.A. Environmental Resources

Chapter 31. Water Resources Planning
T. 27 Pa. Stat. Ann. Ch. 31 §3101 et seq. (2008)

Title 35 P.S. Health and Safety

Chapter 5. Water and Sewage
Pennsylvania Safe Drinking Water Act, T. 35 Pa. Stat. Ann. Ch. 5 
§721.1 et seq. (2008)

Chapter 5. Water and Sewage
Pennsylvania Sewage Facilities Act, T. 35 Pa. Stat. Ann. Ch. 5 
§750.1 et seq. (2008)

Chapter 5A. Sewage System Cleaner Control Act, T. 35 Pa. Stat. 
Ann. Ch. 5A §770.1 et seq. (2008)

Administrative Code

Title 17. Conservation and Natural Resources
Part I. Department of Conservation and Natural Resources
Subpart D. Resource Conservation

Chapter 47. Drilling Water Wells
Pa. Code T. 17, Pt. I, Subpt. D, Ch. 47 §47.1 et seq. (2008)

Title 25. Environmental Protection
Part I. Department of Environmental Protection
Subpart C. Protection of Natural Resources
Article II. Water Resources

Chapter 91. General Provisions
Pa. Code T. 25, Pt. I, Subpt. C, Art. II, Ch. 91 §91.1 et seq. (2008)

Chapter 92. National Pollutant Discharge Elimination System 
Permitting, Monitoring and Compliance
Pa. Code T. 25, Pt. I, Subpt. C, Art. II, Ch. 92 §92.1 et seq. (2008)

Chapter 93. Water Quality Standards
Pa. Code T. 25, Pt. I, Subpt. C, Art. II, Ch. 93 §93.1 et seq. (2008)

Chapter 94. Municipal Wasteload Management
Pa. Code T. 25, Pt. I, Subpt. C, Art. II, Ch. 94 §94.1 et seq. (2008)

Chapter 95. Wastewater Treatment Requirements
Pa. Code T. 25, Pt. I, Subpt. C, Art. II, Ch. 95 §95.1 et seq. (2008)

Chapter 96. Water Quality Standards Implementation
Pa. Code T. 25, Pt. I, Subpt. C, Art. II, Ch. 96 §96.1 et seq. (2008)

Chapter 109. Safe Drinking Water
Pa. Code T. 25, Pt. 1, Subpt. C, Art. II, Ch. 109 §109.1 et seq. (2008)

New York 

Statutes

Environmental Conservation Law
Chapter 43-B of the Consolidated Laws

Article 13 – Marine and Coastal Resources
N.Y. Environmental Conservation Law Ch. 43-B, Art. 13 §13-0101 
et seq. (2008)

Article 14 – New York Ocean and Great Lakes Ecosystem 
Conservation Act, N.Y. Environmental Conservation Law Ch. 
43-B, Art. 14 §14-0101 et seq. (2008)

Article 15 – Water Resources
N.Y. Environmental Conservation Law Ch. 43-B, Art. 15 §15-0101 
et seq. (2008)

Title 5 – Protection of Water
N.Y. Environmental Conservation Law Ch. 43-B, Art. 15, T. 5 
§15-0501 et seq. (2008)

Title 6 – Water Efficiency and Reuse
N.Y. Environmental Conservation Law Ch. 43-B, Art. 15, T. 6 
§15-0601 et seq. (2008)

Title 7 – Private Rights in Waters
N.Y. Environmental Conservation Law Ch. 43-B, Art. 15, T. 7 
§15-0701 et seq. (2008)

Title 15 – Water Supply
N.Y. Environmental Conservation Law Ch. 43-B, Art. 15, T. 15 
§15-1501 et seq. (2008)

Title 16 – Great Lakes Water Conservation and Management
N.Y. Environmental Conservation Law Ch. 43-B, Art. 15, T. 16 
§15-1601 et seq. (2008)

Title 19 – Drainage
N.Y. Environmental Conservation Law Ch. 43-B, Art. 15, T. 19 
§15-1901 et seq. (2008)
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Title 29 – Water Resources Management Strategy
N.Y. Environmental Conservation Law Ch. 43-B, Art. 15, T. 29 
§15-2901 et seq. (2008)

Title 31 – Groundwater Protection and Remediation Program
N.Y. Environmental Conservation Law Ch. 43-B, Art. 15, T. 31 
§15-3101 et seq. (2008)

Article 17 – Water Pollution Control
Title 8 – State Pollution Discharge Elimination System
N.Y. Environmental Conservation Law Ch. 43-B, Art. 17, T. 8 
§17-0801 et seq. (2008)

Title 14 – Nonpoint Source Water Pollution Control
N.Y. Environmental Conservation Law Ch. 43-B, Art. 17, T. 14 
§17-1401 et seq. (2008)

Title 17 – Discharge of Sewage into Waters
N.Y. Environmental Conservation Law Ch. 43-B, Art. 17, T. 17 
§17-1701 et seq. (2008)

Title 19 – State Aid: Collection, Treatment and Disposal of 
Sewage, N.Y. Environmental Conservation Law Ch. 43-B, Art. 17, 
T. 19 §17-1901 et seq. (2008)

Article 55 – Sole Source Aquifer Protection
N.Y. Environmental Conservation Law Ch. 43-B, Art. 55 §55-0101 
et seq. (2008)

Article 56 – Implementation of the Clean Water/ Clean Air Bond 
Act of 1996, Title 1 – General Provisions
N.Y. Environmental Conservation Law Ch. 43-B, Art. 56, T. 1 
§56-0101 et seq. (2008)

Title 2 – Safe Drinking Water Projects
N.Y. Environmental Conservation Law Ch. 43-B, Art. 56, T. 2 
§56-0201 (2008)

Title 3 – Clean Water Projects
N.Y. Environmental Conservation Law Ch. 43-B, Art. 56, T. 3 
§56-0301 et seq. (2008)

Administrative Code

Title 6. Department of Environmental Conservation
Chapter X. Division of Water Resources
Subchapter A. General
Article 1. Miscellaneous Rules

Part 675. Great Lakes Water Withdrawal Registration 
Regulations
N.Y. Comp. Codes R. & Regs. Tit. 6, Ch. X, Subch. A, Art. 1, Pt. 
675 §675.1 et seq. (2008)

Part 701. Classifications – Surface Waters and Groundwaters
N.Y. Comp. Codes R. & Regs. Tit. 6, Ch. X, Subch. A, Art. 2, Pt. 
701 §701.1 et seq. (2008)

Part 702. Derivation and Use of Standards and Guidance Values
N.Y. Comp. Codes R. & Regs. Tit. 6, Ch. X, Subch. A, Art. 2, Pt. 
702 §702.1 et seq. (2008)

Part 703. Surface Water and Groundwater Quality Standards 
and Groundwater Effluent Limitations
N.Y. Comp. Codes R. & Regs. Tit. 6, Ch. X, Subch. A, Art. 2, Pt. 
703 §703.1 et seq. (2008)

Article 8. Lake Erie – Niagara River Drainage Basin Series
N.Y. Comp. Codes R. & Regs. Tit. 6, Ch. X, Subch. B, Art. 8 
(2008)

Article 9. Lake Ontario Drainage Basin Series, N.Y. Comp. Codes 
R. & Regs. Tit. 6, Ch. X, Subch. B, Art. 9 (2008)

Part 608. Use and Protection of Waters
N.Y. Comp. Codes R. & Regs. Tit. 6, Ch. V, Subch. D, Pt. 608 
§608.1 et seq. (2008)

Part. 605. Applications for the Diversion or Use of Water for 
Purposes Other Than Hydro-Electric Power Projects
N.Y. Comp. Codes R. & Regs. Tit. 6, Ch. V, Subch. D, Pt. 605 
§605.1 et seq. (2008)

Indiana 

Statutes

Title 13. Environment, Article 18. Water Pollution Control

Chapter 4. Restrictions on Pollution of Water
Ind. Code Ann. §13-18-4-1 et seq. (2008)

Chapter 12. Wastewater Management
Ind. Code Ann. §13-18-12-1 et seq. (2008)

Chapter 16. Public Water Supplies
Ind. Code Ann. §13-18-16-1 et seq. (2008)

Chapter 17. Groundwater Protection
Ind. Code Ann. §13-18-17-1 et seq. (2008)

Article 25: Water Rights and Resources
Chapter 1. Water Rights; Surface Water
Ind. Code Ann. §14-25-1-1 et seq. (2008)

Chapter 3. Water Rights; Ground Water
Ind. Code Ann. §14-25-3-1 et seq. (2008)

Chapter 4. Emergency Regulation of Ground Water Rights
Ind. Code Ann. §14-25-4-1 et seq. (2008)

Chapter 5. Emergency Regulation of Surface Water Rights
Ind. Code Ann. §14-25-5-1 et seq. (2008)

Chapter 6. Water Rights; Potable Water
Ind. Code Ann. §14-25-6-1 et seq. (2008)

Chapter 7. Water Resource Management
Ind. Code Ann. §14-25-7-1 et seq. (2008)

Chapter 11. Rural Community Water Supply Systems
Ind. Code Ann. §14-25-11-1 et seq. (2008)

Chapter 13. Great Lakes Basin Compact
Ind. Code Ann. §14-25-13-1 et seq. (2008)

Chapter 15. Great Lakes – St. Lawrence River Basin Water 
Resources Compact
Ind. Code Ann. §14-25-15-1 et seq. (2008)

Article 32. Soil and Water Conservation
Chapter 8. Clean Water Indiana Program
Ind. Code Ann. §14-32-8-1 et seq. (2008)

Administrative Code

Title 327 Water Pollution Control Board
Article 1. General Provisions
Rule 1. Provisions Applicable Throughout Title 327
327 Ind. Admin. Code 1-1-1 et seq. (2008)
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Article 2. Water Quality Standards
Rule 1. Water Quality Standards Applicable to All State Waters 
Except Waters of the State Within the Great Lakes System
327 Ind. Admin. Code 2-1-1 et seq. (2008)

Rule 1.5. Water Quality Standards Applicable to All State 
Waters within the Great Lakes System
327 Ind. Admin. Code 2-1.5-1 et seq. (2008)

Rule 11. Ground Water Quality Standards
327 Ind. Admin. Code 2-11-1 et seq. (2008)

Article 8. Public Water Supply
Rule 2. Drinking Water Standards
327 Ind. Admin. Code 8-2-1 et seq. (2008)

Rule 3.4. Public Water System Wells
327 Ind. Admin. Code 8-3.4-1 et seq. (2008)

Rule 4.1. Wellhead Protection
327 Ind. Admin. Code 8-4.1-1 et seq. (2008)

Canadian Federal Law - Statutes

International Boundary Waters Treaty Act, R.S. 1985, c. I-17

Canadian Environmental Protection Act, 1999, R.S. 1999, c. 33 

Canada Water Act, R.S. 1985, c. C. 11

International River Improvements Act, R.S. 1985, c. I-20

Department of the Environment Act, R.S. 1985, c. E-10 

Ontario 

Statutes

Ontario Water Resources Act, R.S.O. 1990 c. O-40

Clean Water Act, 2006, S.O. 2006, c. 22

Planning Act, R.S.O. 1990, C. P. 13 9 

Safe Drinking Water Act, 2002, S.O. 2002, c. 32

Nutrient Management Act, 2002, S.O. 2002, c. 4

Building Code Act, 1992, S.O. 1992, c. 23

Water and Sewage Services Improvement Act, 1997, S.O. 1997, c. 6

Sustainable Water and Sewage Systems Act, 2002, S.O. 2002, c. 29

Regulations

Ont. Reg. 352 – Mobile PCB Destruction Facilities
Environmental Protection Act – R.R.O. 1990, O. Reg. 352 (current to 
2008)

Ont. Reg. 358/90 Sewage Systems
Environmental Protection Act – R.R.O. 1990, O. Reg. 358/90 (current 
to 2008)

Ont. Reg. 362/90 Waste Management – PCBs
Environmental Protection Act – R.R.O. 1990, O. Reg. 362/90 (current 
to 2008)

Ont. Reg. 900 – Municipal Sewage and Water and Roads Class 
Environmental Assessment Projects
Ontario Water Resources Act – O. Reg. 900

Ont. Reg. 903 – Wells
Ontario Water Resources Act – O. Reg. 903

Quebec 

Statutes and Regulations

Bill 92, An Act to affirm the collective nature of water resources 
and provide for increased water resource protection, National 
Assembly, First Session, 38th Legislature, June 2008 

Environment Quality Act 

•	 Règlement sur le captage des eaux souterraines, RRQ. C. 	
	 Q-2, r. 1.3 (2002)
•	 Règlement sur l’evacuation et le traitement des eaux usées 	
	 des résidences isolées, RRQ, c. Q-2, r. 8	 (2000)
•	 Règulation sur la qualité de l’eau potable, RRQ. C. Q-2, r. 	
	 18.1.1 (2005) 

Other Agreements and Treaties

The Great-Lakes Charter and Great Lakes Charter Annex

The Great Lakes-St. Lawrence River Basin Sustainable Water 
Resources Agreement

The Great Lakes Water Quality Agreement

The Canada-Ontario Agreement

Boundary Waters Treaty
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APPENDIX M

List of Acronyms
ADHD – attention deficit hyperactivity disorder

ADI – acceptable daily intake

AFO − animal feeding operation

AMCL – Alternative maximum contaminant level

AO – aesthetic objective

AST – aboveground storage tank 

ATSDR – Agency for Toxic Substances and Disease 
Registry

AWWA – American Water Works Association 

BOD − biological oxygen demand

BTEX – benzene, toluene, ethylbenzene and xylene

CAFP − concentrated animal feeding operation

CCME – Canadian Council of Ministers of the 
Environment

CCL – Contaminant Candidate List

CDC – Centers for Disease Control and Prevention

CERCLA – Comprehensive Environmental Response, 
Compensation and Liability Act

CESD − Commissioner of the Environment and 
Sustainable Development

CI – confidence interval

CJD – Creutzfeldt-Jakob Disease

CMHC – Canada Mortgage and Housing Corporation

CNS – central nervous system

CPRS-R – Revised Connors’ Parent Rating Scale

CTRS-R – Revised Connors’ Teacher Rating Scale

CWD – chronic wasting disease

DCA − 1,2-dichloroethene

DDE – dichlorodiphenyldichloroethylene

DDT – dichlorodiphenyltrichloroethane

DEET – N,N-diethyl-m-toluamide

DEQ – Department of Environmental Quality

DHFS – Department of Health and Family Services

DIPE − diisopropyl ether

DMRM − Division of Mineral Resource Management 
(Ohio DNR)

DNA – deoxyribonucleic acid

DNAPL – dense non-aqueous phase liquid

DNR – Department of Natural Resources

ECO – Environmental Commissioner of Ontario

EDB − 1,2-dibromoethene

EDC − endocrine-disrupting chemical

EPA − Environmental Protection Agency

ERCA − Essex Region Conservation Authority

ETBE − ethyl tertiary butyl ether

FCM − Federation of Canadian Municipalities

FFPPA − Farming and Food Production Protection Act

FRP − fiberglass-reinforced plastic

GAC − granular activated carbon

GAO − Government Accounting Office or Government 
Accountability Office

GCDWQ – Guidelines for Canadian Drinking Water 
Quality

GI – Gastrointestinal

GIS – geographic information system

GLWQA − Great Lakes Water Quality Agreement

GNHS – Geological and Natural History Survey

GTA − Greater Toronto Area

HUS – hemolytic uremic syndrome

IARC – International Agency for Research on Cancer

ICBM – intercontinental ballistic missile

IJC – International Joint Commission

IWRA − Indiana Water Resources Association

LOAEL – lowest observed adverse effect level

LUST – leaking underground storage tank

MAC – maximum acceptable concentration

MALT lymphoma – mucosa-associated lymphoid tissue 
lymphoma

MCL – maximum contaminant level

MCLG – maximum contaminant level goal

MEDLINE – a comprehensive source of life sciences 
and biomedical bibliographic information provided by 
the U.S. National Library of Medicine and the National 
Institutes of Health

MENV − Ministry of the Environment

µg/kg bw – micrograms per kilogram of body weight

mg/kg bw – milligrams per kilogram of body weight

MMT − methylcyclopentadienyl manganese tricarbonyl

MMWR – The Morbidity and Mortality Weekly Report

MOE – Ministry of the Environment

MTBE – methyl tert-butyl ether

NAWQA – National Water Quality Assessment
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NEIWPCC − New England Interstate Water Pollution 
Control Commission

NHL – non-Hodgkin’s lymphoma

NMA − Nutrient Management Act

NMP − nutrient management plan

NMS − nutrient management strategy

NOAEL – no observed adverse effect level

NPDWR – National Primary Drinking Water 
Regulations

NRC – National Research Council

NRCS − Natural Resources Conservation Service

NRDC – Natural Resources Defense Council

NRTEE − National Roundtable on the Environment 
and the Economy

NRTMP − Niagara River Toxics Management Plan 

NSDWR – National Secondary Drinking Water 
Regulations

NTP – National Toxicology Program

OG – Operational Guidance Value

OMAFRA − Ontario Ministry of Agriculture, Food and 
Rural Affairs

OPG − Ontario Power Generation

OPGMN – Ontario Provincial Groundwater 
Monitoring Network

OR – odds ratio

O. Reg. – Ontario Regulation

OWTS – on-site wastewater treatment system

PAH – polynuclear aromatic hydrocarbon

PCB – polychlorinated biphenyl

PCP – personal care products

PD – Parkinson’s disease

PERC – perchloroethylene

RCRA – Resource Conservation and Recovery Act

RCRS − Revised Conners’ Rating Scale
RNA – ribonucleic acid
RT-PCR – reverse transcription polymerase 
chain reaction
SAB − Science Advisory Board
SAR – sodium absorption ratio
SARA − Superfund Amendments and 
Reauthorization Act
SMR – standardized mortality ratio
STORET – Storage and Retrieval Information 
System

TAME − tert-amyl methyl ether
TCE – trichloroethylene
TDI – tolerable daily intake
TSSA − Technical Standards and Safety 
Authority
TT – treatment technique
TTP – thrombotic thrombocytopenic purpura
USDA − United States Department of 
Agriculture
USGS – United States Geological Survey
UST − underground storage tank
UV – ultraviolet
vCJD – variant Creutzfeldt-Jakob Disease
VOC – volatile organic compound
WBDO – waterborne disease outbreak
WCELRF − West Coast Environmental Law 
Research Foundation
WHMD − Waste and Hazardous Materials 
Division




