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ABSTRACT

As dental practitioners, we must recognize that some of the materials and procedures
we use to provide dental health services may present challenges to the environment.
Realizing this, we can begin to take measures to minimize the production of these wastes
and their potential environmental effects. This paper identifies some common wastes
produced by dental offices (dental amalgam, lead, silver, biomedical and general office
waste) and provides practical suggestions for reducing the impact of our profession on
the environment.
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entistry is a profession dedicated to pro-

moting and enhancing oral health and

well-being. To accomplish these goals,
dentists use a variety of materials and equip-
ment. Unfortunately, some of the materials
that are currently in use — including heavy
metals and biomedical waste — present po-
tential challenges to the environment. This
paper addresses the environmental impact of
dentistry and describes measures that can be
taken by dental staff to reduce the production
of potentially harmful and general wastes.

Mercury

Dental Amalgam

Although individual dentists generate only
small amounts of environmentally unfriendly
wastes, the accumulated waste produced by
the profession may have a significant environ-
mental impact.!”* Of much concern in recent
years has been the impact of heavy metal
contamination of water systems by dentists,
particularly through the production of dental
amalgam waste. Although dental amalgam
is a durable, cost-effective and long-lasting
restorative material,*® it contains mercury,
silver and other metals that can enter the en-
vironment.** Mercury is the heavy metal of
primary concern, making up to 50% by weight
of dental amalgam.*'*" Mercury is bioac-

cumulating and is known to have toxic effects
in plants, animals and humans.»®!5""7 The
scientific literature fails to identify a causal
relationship between dental amalgam and ad-
verse health effects, likely because the forms
of mercury associated with dental amalgam
are elemental and inorganic,'®" which are less
toxic than organic mercury.

The placement and removal of dental
amalgam restorations generate solid and par-
ticulate wastes that can enter the environ-
ment if they are not properly captured and
managed. Once in the environment, changes
in pH, oxygen availability, temperature, pres-
ence of other ions and actions of abrasion
and corrosion®!! can allow the mercury in
amalgam to be used by bacteria, which are
able to convert it to the more toxic organic
methylmercury.®'®!>'7 In bioavailable form,
organic mercury can enter the food web, where
it tends to accumulate in higher organisms,
particularly fish and birds.>®#!1320-22 This has
led to restrictions on human consumption of
certain fish species to minimize the potential
adverse health effects.'®**?* Although it has
not been demonstrated that the mercury in
dental amalgam poses a direct threat to the
environment, the practical approach to waste
disposal by dental practitioners is to reduce its
potential environmental impact.
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Dental Amalgam Waste Products
During the placement and removal of dental amalgam
restorations, a variety of waste products is generated'**:

e clemental mercury vapour — released from dental
amalgam alloy

e dental amalgam scrap — the amalgam particles that
have not come into contact with the patient (i.e., par-
ticles remaining in the dappen dish following restora-
tion placement)

e amalgam waste — the particles that have come
into contact with patient secretions (e.g., particles
generated during carving and restoration removal
procedures)

e amalgam sludge — the fine particles present in dental
office wastewater, commonly trapped in chair-side
traps and vacuum filters.

Best Management Practices

Approximately 50% of environmental mercury is from
natural sources, whereas approximately 42% of human-
generated mercury pollution results from the combustion
of fossil fuels.”” Currently, it has been estimated that den-
tists contribute between 3% and 70%%'>1"2¢?7 of the total
mercury load entering wastewater treatment facilities.
Source elimination and reduction'>'**>?%! are our best
defences against environmental mercury contamination,
particularly as the behaviour of dental amalgam compon-
ents in the environment is not fully known.?!*32

Practitioners are encouraged to follow “best manage-
ment practices” in the handling and disposal of dental
amalgam'?>3%33* to limit its potential environmental
effects. Best management practices apply to a variety
of hazardous wastes and depend on the type of waste
in question. They are designed to provide guidelines
to practitioners to limit the occupational and environ-
mental hazards of a particular substance." For mercury,
best management practices are designed to address the
various forms that are used and generated in the dental
office. Practitioners are advised to use precapsulated
dental amalgam to reduce the risk of liquid mercury spill
or clinic-environmental contamination. Alternative re-
storative materials (i.e., composite resin, ceramic or other
metal alloys) can be used, when indicated. Limiting the
amount of dental amalgam triturated for a procedure also
reduces the amount of waste generated.'*2530-33

Practitioners are legally responsible for the col-
lection, storage and disposal of both gross debris and
fine amalgam particles removed via high-volume suc-
tion.”!#3>3¢ At present, many dental offices have chair-side
filtration devices, as well as secondary filters to protect
vacuum pumps. These devices trap larger particles of
dental amalgam.*7!*1%21283637 Chajr-side traps have been
found to be approximately 68% effective in their removal
of amalgam particles from dental wastewater, while the

average vacuum filter is approximately 40% effective.’ A
number of ISO 11143-certified amalgam separators are
able to reduce amalgam particles in dental wastewater
by more than 95%.#10:14223033,3739 These devices separate
the fine particles (generated during restoration finishing,
polishing and removal procedures) from wastewater,®'
thereby limiting the amount sent to wastewater man-
agement facilities or the environment. Installation of
these devices is mandatory in several regions, including
Ontario, Saskatchewan, metropolitan Montreal and the
Capital Regional District (including the city of Victoria
and surrounding areas) in British Columbia. Although
Manitoba currently has a voluntary policy regarding the
installation of dental amalgam separators in dental of-
fices, the current rate of compliance is 97% (Dr. Mike
Lasko, registrar of the Manitoba Dental Association: per-
sonal communication, February 2, 2006).

Once collected, mercury and dental amalgam waste
should be handled in the same manner as all hazardous
waste; staff members should be properly trained and
should use gloves, masks, gowns and protective eyewear
when disposing of amalgam waste.!****° Dental amalgam
scrap as well as amalgam waste gathered by filters and
separation devices should be collected periodically and
stored in a labelled, leak-proof container®'®* (e.g., in a
dry mercury-vapour suppressant system*’). Contact and
noncontact amalgam waste should be stored in separate
containers, as reclamation of the components can be
complicated by the need to decontaminate contact
waste.! The proper storage of dental amalgam will also
reduce the amount of elemental mercury vapour that
enters the work environment.

As dental practitioners, we are responsible for en-
suring that the waste carriers we use are registered and
qualified to handle the wastes we produce. Waste storage
containers should be collected for reclamation by a regis-
tered agency.>*!101421.25.293041 Tdeally, these wastes should
be recycled,'®'* but not all hazardous waste collection
agencies are qualified or able to perform this service. It
is important to find out what forms of dental amalgam
waste are accepted by a particular waste carrier and how
that company prefers the waste to be stored.!**>*? A recent
review by McManus and Fan*? provides an excellent out-
line of some of the questions that should be asked before
selecting a hazardous waste carrier.

Regardless of the means of disposal of dental amalgam,
practitioners should not flush contaminated wastewater
down sinks, rinse chair-side traps or vacuum filters in
sinks, nor place material containing dental amalgam in
general garbage or waste to be incinerated.®!021,22,25.29.3041
These practices release mercury into the environment
and negate the profession’s efforts to reduce environ-
mental mercury contamination.
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Table 1 Legislated limits on the level of mercury in wastewater in
various Canadian municipalities

Several reports outline these considerations and
list the questions that should be posed when se-
lecting a unit for a particular dental office."*%*

Memorandum of Understanding

Dental amalgam is recognized as a safe and
practical restorative material*’; however, due to
the potential environmental impact of mercury,

governmentregulationshavebecomeincreasingly
stringent regarding industrial and intentional

(i.e., dental amalgam) mercury use and its subse-
quent passage into the environment.>®!10:114.22,28.29

A Memorandum of Understanding between the
Canadian Dental Association (CDA) and the
Canadian government aimed to reduce mer-

cury release from dental amalgam by 95% as
of 2005.'>2>%¢ This voluntary effort encouraged
by CDA is intended to promote high moral and

ethical standards within the dental profession
regarding the dental amalgam issue. To accom-
plish the 95% reduction, institution of best man-

agement practices is encouraged, as well as the
installation of chair-side traps, vacuum filters
and ISO-certified amalgam separators.

Mercury
limit
Municipality (mg/L)
Calgary”’ 0.01 Sewer Regulation Bylaw no. 24M96;
Schedule A, Section 8(1)g
Edmonton*® 0.1 Sewers Use Bylaw no. 9675;
Schedule B, 1(b)xi
Grand Prairie® 0.1 Water-Utility Bylaw C-1139;
Schedule C, Section 25.10
Montreal®® 0.05 Administrative Codifications of
Bylaws; Article 11 (7), b.L. 87-2,
art. 3, b.L. 87-3, art. 3
Toronto’! 0.01 Sewers, Chapter 681 of the
Municipal Code; §681-2
Vancouver 0.02 Bylaw no. 2922: Sewer Use
(Capital Regional Bylaw no. 5; Schedule B
District)®
Victoria (Capital 0.02 Bylaw no. 2922: Sewer Use
Regional Bylaw no. 5; Schedule B
District)®
Winnipeg* 0.1 Sewer Bylaw 7070/97
Part 5, 25(6)(g)

These efforts to decrease dentistry’s produc-
tion of dental amalgam waste are an attempt

Source: Compiled by Pamela Aloisio (Environmental Policy Branch, Alberta Environment),

December 14, 2005.

Amalgam Separators
Canadian dentists produce an estimated 781 kg of

amalgam waste and sludge every year,'””* but the actual
amount may be as high as 2,253 kg a year.* If practi-
tioners who routinely place and remove amalgam restora-
tions were to install amalgam separators, the amount of
waste released into the environment would be dramat-
ically reduced.””** Although based on mailed surveys
with a relatively poor response rate (44%), one Ontario
investigation determined that the amount of mercury
contributed to wastewater by dentistry would drop from
an estimated 27% to 0.54% if all practising dentists in the
province were to install amalgam separation units.”
Separation technology is based on sedimentation, fil-
tration or centrifugation of the dental amalgam particles
from wastewater.>*1014284142 Some devices use a combina-
tion of these methods, in addition to ion exchange.'2%42
The proper amalgam separation unit must be selected
carefully as not all units are able to work efficiently in
every physical arrangement.*>*> Some units are placed be-
fore vacuum pumps, others after. Some require consider-
able space to house the unit, while others are compact.
Costs of the device include not only the purchase price
and installation costs, but also the cost of maintenance,
replacement of filters and canisters and waste disposal.***?

by the profession to deter the institution of in-
creasingly stringent limits on waste levels by
individual regions or municipalities. Some areas
have already begun to impose strict limits on
the amount of dental amalgam and mercury permitted
in dental wastewater (Table 1), which may not be achiev-
able even after the installation of an amalgam separating
device."* As levels of mercury in wastewater are set by
individual municipalities and jurisdictions, dental prac-
titioners must consult local environment authorities to
determine the regulations in their own region.

Silver

Silver is another heavy metal that can enter our water
system via improper disposal of dental office waste.
Although silver is a component of dental amalgam, the
silver thiosulfate in radiographic fixer (a solution nor-
mally used in the processing of dental radiographs) pres-
ents a greater environmental concern.'®* Some forms
of silver are more toxic than others; for example, silver
thiosulfate is less toxic than free silver ions.'**® Again,
limits for silver concentration in wastewater are set by
individual municipalities and jurisdictions and can be
obtained through local environment authorities.

Used radiographic fixer must not be washed down the
drain. The best way to manage silver waste is through re-
covery and recycling. Dentists can install in-house silver
recovery units to salvage the silver themselves, allowing
for some monetary return on the equipment investment
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when the silver is later sold.'®*® These units generally
recover silver ions from the waste solution through dis-
placement of iron ions or through a closed-loop electro-
lytic system that recovers not only silver for reuse, but
also the radiographic fixer. Alternatively, the waste can
be collected by a registered agency certified to carry and
manage the waste.'®>*

Another common waste product in the dental office,
unused film should also not be placed in the general
waste. Unused films contain unreacted silver that can
be toxic in the environment. Safe disposal can gener-
ally be accomplished by simply contacting the supplier
of the product and returning the waste for recycling.
Alternatively, a certified waste carrier can be contacted to
dispose of the waste, ideally by recycling.'®*

With recent advances in radiographic technology,
digital imaging is becoming a popular means of ob-
taining dental radiographs. Among its advantages are
reduced radiation exposure and the absence of chemical
image processing.'” Therefore, incorporation of digital
imaging within the dental office can greatly reduce the
amount of silver waste generated.

Lead

An additional byproduct of traditional radiography is
the lead shields contained in each film packet. Although
the lead shields themselves are relatively small, the cumu-
lative waste produced can be considerable.”® An added
benefit of digital radiography is the reduction in lead
waste production. Lead, like mercury and silver, is toxic
and persists in the environment.'* Even at low levels
of exposure, lead exerts adverse health effects on both
children®>*” and adults.’®*** Reducing environmental lead
contamination by dental practitioners is an inexpen-
sive and easy task.'®* The lead shields from film packets
merely have to be collected and returned periodically to
the manufacturer for recycling.'*** The only cost is for
postage. Unfortunately, some manufacturing companies
report that only about 5% of products sold are returned.
In part, it appears that this is due to a lack of awareness
of the offered service.”

Biomedical Waste

Biomedical waste encompasses materials capable of
causing disease or suspected of harbouring pathogenic
organisms®; it includes blood-soaked gauze, tissues and
syringes,*®-%*although not extracted teeth. Non-sharp bio-
medical waste products should be stored in a yellow bag
that is properly labelled with a biohazard symbol. Sharps
(i.e., syringes, suture needles) should not be included
in the bagged general or biomedical waste, but should
be stored in a puncture-resistant, leak-proof, properly
labelled container until collection and incineration.*

Currently, Canadian guidelines®-* for the storage and
management of biomedical wastes are under revision.

These practices can be modified by provincial and ter-
ritorial governments and municipalities; therefore, it is
best to contact local environment and waste transport
authorities to ensure that proper procedures and regula-
tions are followed within each jurisdiction.

General Office Waste

Although this article attempts to address some of
the larger issues relating to the environmental impact
of dentistry, dental staff can also implement a variety of
other practices to make the dental office more environ-
mentally friendly. Purchase of products with minimal
packaging and use of reusable plastic containers (e.g.,
for cleaning and disinfecting solutions) can reduce gen-
eral waste production.’® Products made from recycled or
partly recycled materials can also be used (e.g., cotton or
wool rolls, paper towels).'>**¢ Energy-eflicient lighting
and temperature regulation can limit office energy use.
Single-spaced printing and use of both sides of pages can
decrease the amount of paper used in the dental office.”

Conclusions

Dental practitioners are becoming increasingly con-
cerned about the potential impact of dentistry on the
environment and often take voluntary measures to
reduce the production and release of environmentally
unfriendly wastes from their practices.”!®!1?>463 As health
practitioners, we should be concerned with promoting not
only human health and well-being but also that of the en-
vironment. A proactive approach will allow our profession
to succeed in an era of increased public environmental
concern and environmentally protective legislation. It is
not only our legal obligation to provide dental services
that benefit the public at minimal expense to the environ-
ment, but also our moral and ethical obligation. #

THE AUTHOR

Acknowledgements: I thank Dr. Elliott Sutow for his guidance and feed-
back during the initial stages of manuscript preparation. The assistance
of Pam Aloisio (Alberta Environment) and Jeff Paterson (Environmental
Protection, Saskatchewan) was also greatly appreciated.

Dr. Hiltz is an associate in a private practice in St. John’s,
Newfoundland.

Correspondence to: Dr. Margot Hiltz, Regatta Dental Centre, Regatta
Plaza II, Suite 113, 84-86 Elizabeth Ave. East, St. John’s, NL A1A 1W7.

The author has no declared financial interests.
This article has been peer reviewed.

References

1. Farmer GM, Stankiewicz N, Michael B, Wojcik A, Lim Y, Ivkovic D, and
other. Audit of waste collected over one week from ten dental practices. A
pilot study. Aust Dent J 1997; 42(2):114-7.

62 JCDA ¢ www.cda-adc.ca/jcda e February 2007, Vol. 73, No. 1 e



— Dental Waste —

2. Barron T. Mercury in our environment. J Calif Dent Assoc 2004;
32(7):556-63.

3. Vandeven JA, McGinnis SL. Cost-effectiveness of removing amalgam from
dental wastewater. J Calif Dent Assoc 2004; 32(7):564-73.

4. Canadian Dental Association. CDA position on dental amalgam. February
2005. Available from URL: http://www.cda-adc.ca/_files/position_state-
ments/amalgam.pdf (accessed December 2006).

5. FDI World Dental Federation. FDI policy statement. WHO consensus
statement on dental amalgam. 1997. Available from URL: http:/www.
fdiworldental.org/federation/assets/statements/ENGLISH/Amalgam/Dental _
Amalgam.pdf (accessed December 2006).

6. Chin G, Chong A, Kluczewska A, Lau A, Gorjy S, Tennant M. The environ-
mental effects of dental amalgam. Aust Dent J 2000; 45(4):246-9.

7. Westman JF, Tuominen T. Amalgam waste management. Issues and an-
swers. N Y State Dent J 2000; 66(8):20-4.

8. Kao RT, Dault S, Pichay T. Understanding the mercury reduction issue: the
impact of mercury on the environment and human health. J Calif Dent Assoc
2004; 32(7):574-9.

9. Samek L. Disposing of hazardous waste. An update on waste manage-
ment studies. Ont Dent 1994; 71(7):19,20,35.

10. Anderson K. Creating an environmentally friendly dental practice. CDS
Rev 1999; p. 12-18.

11. Chilibeck R. Mercury pollution in dental office waste water [Letter]. J Can
Dent Assoc 2000; 66(4):174-5.

12. Canadian Council of Ministers of the Environment. Canada-wide
standard on mercury for dental amalgam waste. 2001. p. 1-6. Available
from URL: www.ccme.ca/assets/pdf/cws_merc_amalgam_e.pdf (accessed
December 2006).

13. Rogers KD. Status of scrap (recyclable) dental amalgams as environmental
health hazards or toxic substances. J Am Dent Assoc 1989; 119(1):159-66.

14. Condrin AK. The use of CDA best management practices and amalgam
separators to improve the management of dental wastewater. J Calif Dent
Assoc 2004; 32(7):583-92.

15. Clarkson TW, Magos L, Myers GJ. The toxicology of mercury — current
exposures and clinical manifestations. N Engl J Med 2003; 349(18):1731-7.

16. Factor-Litvak P, Hasselgren G, Jacobs D, Begg M, Kline J, Geier J, and
others. Mercury derived from dental amalgams and neuropsychologic func-
tion. Environ Health Perspect 2003; 111(5):719-23.

17. Jones DW. Putting dental mercury pollution into perspective. Br Dent J
2004; 197(4):175-7.

18. Jones DW. A Canadian perspective on the dental amalgam issue. Br Dent
J1998; 184(12):581-6.

19. Jones DW. Exposure or absorption and the crucial question of limits for
mercury. J Can Dent Assoc 1999; 65(1):42—-6.

20. Letzel H, de Boer FA, van't Hof MA. An estimation of the size distri-
bution of amalgam particles in dental treatment waste. J Dent Res 1997;
76(3):780-8.

21. Johnson WJ, Pichay TJ. Dentistry, amalgam, and pollution prevention. J
Calif Dent Assoc 2001; 29(7):509-17.

22. Trip L. Canada-wide standards: a pollution prevention program for
dental amalgam waste. J Can Dent Assoc 2001; 67(5):270-3. Available
from URL: http://www.cda-adc.ca/jcda/vol-67/issue-5/270.pdf (accessed
December 2006).

23. Stone ME. The effect of amalgam separators on mercury loading to
wastewater treatment plants. J Calif Dent Assoc 2004; 32(7):593-600.

24. EPA Fact Sheet: National listing of fish advisories. [Website of the United
States Environmental Protection Agency, Office of Water]; August 2004.
EPA-823-F-04-016. Available from URL: www.epa.gov/waterscience/fish/ad-
visories/factsheet.pdf

(accessed December 2006).

25. Best management practices for amalgam waste. In A-Z topics. [Website
of the American Dental Association]. Available from URL: www.ada.org/
prof/resources/topics/amalgam_bmp.asp (accessed December 2006).

26. Cailas MD, Drummond JL, Wu TY, Ovsey VG. Characteristics and treat-
ment of the dental waste water stream. Chicago: Waste Management and
Research Center, University of lllinois Chicago; 2002. Available from URL:
www.wmrc.uiuc.edu/main_sections/info_services/library_docs/rr/RR-97.pdf
(accessed December 2006).

27. Adegbembo AO, Watson PA. Estimated quantity of mercury in amalgam
waste water residue released by dentists into the sewerage system in
Ontario, Canada. J Can Dent Assoc 2004; 70(11):759a-f. Available from URL:
www.cda-adc.ca/jcda/vol-70/issue-11/759.pdf (accessed December 2006).

28. Amalgam in dental office wastewater. Addressing the issue. J/ Am Dent
Assoc 2002; 133(5):585-9.

29. Pichay TJ. Dental amalgam: regulating its use and disposal. J Calif Dent
Assoc 2004; 32(7):580-2.

30. Best management practices for hazardous dental waste disposal.
[Website of the Nova Scotia Dental Association]. Available from URL: www.
nsdental.org/hazardous.htm (accessed December 2006).

31. Canadian Dental Association. Dental amalgam waste protocol. 2005.
Available from URL: http://www.cda-adc.ca/en/dental_profession/practising/
amalgam_waste/index.asp (accessed December 2006).

32. Soucy B. Response (to amalgam safety) [Letter]. J/ Can Dent Assoc 2000;
66(9):476-7.

33. Canada-wide standards for mercury (mercury emissions, mercury-con-
taining lamps, and mercury for dental amalgam waste): a report on progress.
[Website of the Canadian Council of Ministers of the Environment], June
2005. Available from URL: www.ccme.ca/assets/pdf/joint_hg_progress_rpt_
e.pdf (accessed December 2006).

34. Mercury and the environment. [Website of Environment Canadal.
Available from URL: www.ec.gc.ca/MERCURY/ (accessed December 2006).

35. Halifax Regional Municipality by-law W-101: Respecting discharge into
public sewers. [Website of the Halifax Regional Municipality], 2001. Available
from URL: www.halifax.ca/legislation/bylaws/hrm/documents/By-LawW-
101_000.pdf (accessed Nov. 13, 2006).

36. Frey JD. Wastewater management: amalgam and silver — a critical issue.
J Indiana Dent Assoc 1994; 73(4):4-5.

37. Adegbembo AO, Watson PA, Lugowski SJ. The weight of wastes gener-
ated by removal of dental amalgam restorations and the concentration of
mercury in dental wastewater. J Calif Dent Assoc 2002; 68(9):553-8.

38. 1SO 11143:1999. Dental equipment — amalgam separators. Geneva,
Switzerland: International Organization for Standardization; 1999.

39. Fan PL, Batchu H, Chou H-N, Gasparac W, Sandrik J, Meyer DM.
Laboratory evaluation of amalgam separators. / Am Dent Assoc 2002;
133(5):577-84.

40. Sutow EJ, Hall GC, MacLean CA. Effectiveness of wet and dry mercury
vapour suppressant systems in a faculty of dentistry clinic. J Oral Rehabil
2004; 31(8):822-6.

41. Fan PL, Arenholt-Bindslev D, Schmaiz G, Halbach S, Berendsen H.
Environmental issues in dentistry — mercury. FDI Commission. Int Dent J
1997, 47(2):105-9.

42.McManus KR, Fan PL. Purchasing, installing and operating dental amalgam
separators: practical issues. J Am Dent Assoc 2003; 134(8):1054-65.

43. CC Doiron & Associates, Charles E Napier Co. Ltd. Final report: Inventory
of uses and releases of mercury during product life cycles. Ontario:
Environment Canada ARET Secretariat; 1998.

44. Hagreen LA, Lourie BA. Canadian mercury inventories: the missing
pieces. Environ Res 2004; 95(3):272-81.

45. Drummond JL, Liu Y, Wu TY, Cailas MD. Particle versus mercury removal
efficiency of amalgam separators. J Dent 2003; 31(1):51-8.

46. Nova Scotia Dental Association. Best management practices for hazardous
dental waste disposal. [Website of the Nova Scotia Dental Association].
Available from URL: http://www.nsdental.org/hazardous.HTM#mercu (ac-
cessed December 2006).

47. Bylaw number 24M96: being a bylaw of the City of Calgary to regulate
sewers. [Website of the City of Calgary], 2005. Available from URL: www.
calgary.ca/DocGallery/BU/cityclerks/24m96.pdf (accessed December 2006).

48. Office of the City Clerk: Sewers Use Bylaw: Bylaw no. 9675. [Website of
the City of Edmonton], 2005. Available from URL: www.edmonton.ca/by-
laws/C9675.doc (accessed December 2006).

49. City of Grande Prairie. Bylaw C-1139: Water, wastewater, and solid waste
utilities. [Website of the City of Grande Prairie], 2005. Available from URL:
www.cityofgp.com/citygov/dept/cityclerk/bylaws/bc1139.htm (accessed
December 2006).

50. Poissant R. Montreal urban community. Air and Water Purification
Department. Administrative Codifications of Bylaws 87, 87-1. 87-2, 87-3, 87-
4. 1999. Available from URL: www.cmm.qgc.ca/fileadmin/user_upload/regle-
ments/08_1.pdf (accessed December 2006).

51. Protecting water quality — Industrial Waste Control Unit. [Website of
the City of Toronto]. 2005. Available from URL: www.toronto.ca/legdocs/
municode/1184_681.pdf (accessed December 2006).

52. Capital Region District Sewer Use Bylaw No. 5. [Website of the Capital
Regional District]. 2001. Available from URL: www.crd.bc.ca/bylaws/liquid-
wasteseptagese_/bl29229999/BL29229999.pdf (accessed December 2006).

JCDA ¢ www.cda-adc.ca/jcda ® February 2007, Vol. 73, No. 1 e 62a


http://www.cda-adc.ca/_files/position_statements/amalgam.pdf
http://www.fdiworldental.org/federation/assets/statements/ENGLISH/Amalgam/Dental_Amalgam.pdf
http://www.ccme.ca/assets/pdf/cws_merc_amalgam_e.pdf
http://www.cda-adc.ca/jcda/vol-67/issue-5/270.pdf
http://www.epa.gov/waterscience/fish/advisories/factsheet.pdf
http://www.ada.org/prof/resources/topics/amalgam_bmp.asp
www.wmrc.uiuc.edu/main_sections/info_services/library_docs/rr/RR-97.pdf
http://www.cda-adc.ca/jcda/vol-70/issue-11/759.pdf
http://www.nsdental.org/hazardous.htm
http://www.cda-adc.ca/en/dental_profession/practising/amalgam_waste/index.asp
http://www.ccme.ca/assets/pdf/joint_hg_progress_rpt_e.pdf
http://www.ec.gc.ca/MERCURY/
http://www.halifax.ca/legislation/bylaws/hrm/documents/By-LawW-101.pdf
http://www.nsdental.org/hazardous.HTM#mercu
http://www.calgary.ca/DocGallery/BU/cityclerks/24m96.pdf
http://www.edmonton.ca/bylaws/C9675.doc
http://www.cityofgp.com/citygov/dept/cityclerk/bylaws/bc1139.htm
http://www.cmm.qc.ca/fileadmin/user_upload/reglements/08_1.pdf
http://www.toronto.ca/legdocs/municode/1184_681.pdf
http://www.crd.bc.ca/bylaws/liquidwasteseptagese_/bl29229999/BL29229999.pdf

— Hiltz —

53. City of Winnipeg. 2005. Sewer Bylaw No. 7070/97, Part 5: Control of
discharge to sewers. [Website of the City of Winnipeg]. Available from URL:
www.winnipeg.ca/CLKDMIS/DocExt/ViewDoc.asp?DocumentTypeld=1&Doc
1d=788 (accessed December 2006).

54. Albert SB. Taking the lead in amalgam waste recycling. N Y State Dent
J2000; 66(8):4-5.

55. Swanson RL, Roethel FJ, Bauer H. Reuse of lead from dental X-rays. N Y
State Dent J 1999; 65(3):34-6.

56. Needleman HL., Gatsonis CA. Low-level lead exposure and the 1Q
of children: a meta-analysis of modern studies. J/ Am Dent Assoc 1990;
263(5):673-8.

57. Thacker SB, Hoffman DA, Smith J, Steinberg K, Zack M. Effect of low-
level body burdens of lead on the mental development of children: limita-
tions of meta-analysis in a review of longitudinal data. Arch Environ Health
1992; 47(5):336-46.

58. Fu H, Boffetta P. Cancer and occupational exposure to inorganic lead
compounds: a meta-analysis of published data. Occup Environ Med 1995;
52(2):73-81.

59. Schwartz J. Lead, blood pressure, and cardiovascular disease in men.
Arch Environ Health 1995; 50(1):31-7.

60. Stark AM. Disposal options for infectious medical waste generated
during home-based dental care. Spec Care Dentist 1998; 18(5):207-13.

61. Appendix 3 — Definition of biomedical waste. Environment Canada,
National Pollutant Release Inventory (NPRI). Available from URL: www.ec.gc.
ca/pdb/npri/2004Guidance/Guide2004/Guide2004_app3_e.cfm (accessed
December 2006).

62. Canadian Council of Ministers of the Environment (CCME). Guidelines
for the management of biomedical waste in Canada. February 1992.
CCME-RPC-WM-42E.

63. Balfry G. Green dentistry [Letter]. Br Dent J 2001; 191(7):356.

62b JCDA * www.cda-adc.ca/jcda ® February 2007, Vol. 73, No. 1


http://www.winnipeg.ca/CLKDMIS/DocExt/ViewDoc.asp?DocumentTypeId=1&DocId=788
http://www.ec.gc.ca/pdb/npri/2004Guidance/Guide2004/Guide2004_app3_e.cfm



