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City of Los Angeles Dental Program 

 The City of Los Angeles, in cooperation with the California Dental 
Association (CDA), identified ways to reduce or eliminate dental 
amalgam (may or may not contain mercury) and other dental 
wastes (silver from photographic X-ray processing and lead from foil 
shields) contained in industrial wastewater through implementation 
of Best Management Practices (BMPs).

 The City regulates industrial wastewater discharges from dental 
offices and clinics into the City's sewer system. We established 
Dental Operations BMPs as part of the Industrial Wastewater Permit 
requirements.
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City of Los Angeles Dental Program

 The City's Industrial Waste Control Ordinance requires the following 
from dental offices:

-    Dental offices and clinics that generate industrial wastewater 
containing dental amalgam, photographic, disinfectant, and 
preservative wastes must obtain an Industrial Wastewater Permit to 
discharge to the City's sewer collection system.
- Dental offices and clinics must comply with Best Management 

Practices to reduce dental amalgam and other dental wastes from 
entering the City's sewer collection system.

- Dental offices and clinics that fail to comply with Best Management 
Practices are subject to enforcement actions.
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History

 Dental clinics are the main source of mercury discharges to POTWs.
 EPA estimates about 103,000 dental offices use or remove amalgam 

in the United States; almost all of these send their wastewater to 
POTWs.

 Dentists discharge approximately 5.1 tons of mercury each year to 
POTWs; most of this mercury is subsequently released to the 
environment.

 Proposed ruling October 22, 2014 and final ruling in June 14, 2017.

https://www.epa.gov/eg/dental-effluent-guidelines

5



Proposed vs Final Ruling

 Proposed Rule: EPA expects compliance with the proposed rule 
would reduce the discharge of metals to POTWs by at least 8.8 tons 
per year, about half of which is mercury.

 EPA expects compliance with the final rule will annually reduce the 
discharge of mercury by 5.1 tons as well as 5.3 tons of other metals 
found in waste dental amalgam to POTWs.

https://www.epa.gov/eg/dental-effluent-guidelines
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EPA Final Ruling 2017 and 2020

 The rule requires most general dentists to install an amalgam 
separator to prevent mercury contained in dental amalgam from 
entering the air, water, and land. 

 The rule is in effect on July 14, 2017; however, compliance for the 
majority of dentists was July 14, 2020. 

 New dental offices established after July 14,2017 and using dental 
amalgam, had to comply with the rule immediately.

 Exemptions: Oral pathologists, oral and maxillofacial radiology, oral 
and maxillofacial surgery, orthodontics, periodontics, and 
prosthodontics.
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Exemptions for General Dentistry

 Dentist that do not place or remove amalgam unless under “limited 
circumstances” at a frequency of less than 5% of their procedures.

 - 9 Cases or less per year.

 Mobile dental units and dental practices that discharge to a septic 
system are not subject to the federal rule.
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Mercury

 Is a potent neurotoxin.
 Can bioaccumulate in fish and 

shellfish.
 Elemental Mercury (liquid mercury) 

can be found in dental fillings and 
thermometers.

 In gaseous form, can be found in 
fluorescent light bulbs.

 Inorganic Mercury can be found in 
batteries and some disinfectants.

 Organic Mercury can be found in 
coal fumes and fish that eat 
methylmercury.
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What is Dental Amalgam?

 Mixture of Mercury and a metal alloy.
 Usually consists of 50% Mercury, 25% Silver, 14% Tin, and 11% Zinc.
 Patterson Dental: 56% Silver, 29% Tin, 15% Copper
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High Copper

 High-copper amalgam includes 
40-60% silver, 27-30% tin, 13-30% 
copper and 1% zinc set with 
mercury. Indium and palladium 
are also included. 

 Silver enables setting expansion 
and causes an increase in strength 
and resistance to corrosion.
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Where Amalgam Goes
Amalgam Vacuum Plastic
Removal Suction Chairside
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Notes

		No.		Date		Comments

		1		2/7/97		Added Hg/Procedure Estimates based upon samples of dental amalgam units.

		2		2/15/97		Updated Estimates per 2/14/01 discussions at BAPPG meeting

		3		3/27/97		Published in support of technical memo that presents estimate of Hg sources through-out the RWQCP service area.





Summary

		

		Offices With Wet Cuspidor

				Daily discharge per dentist				0.14		g/day

				Work days per year				250		days

				Annual discharge per dentist				35		g/yr

				No. of dentists		50%		85		ea

				Total annual Hg discharge				2,937		g/yr

								6.5		lbs/yr

		Offices Without Cuspidor

				Daily discharge per dentist				0.10		g

				Work days per year				250		days

				Annual discharge per dentist				25		g/yr

				No. of dentists		50%		85		ea

				Total annual Hg discharge				2,156		g/yr

								4.7		lbs/yr

		Total Hg Discharge

				Annual Hg Discharge				5,093		g/yr

								11.2		lbs/yr				7		1		2		3		4		5		6		7

																5.8		11.5		17.3		23.1		28.9		34.6		40.4

		Basis:		Each dentist does ___ procedures that use ___ amalgam units per day.

				50% of procedures involve removing an amalgam filling.

				2% of amalgam traps cleaned in sinks.

				50% of sites have wet cuspidor.

				No sites have an advanced amalgam separator.



&C&"Arial,Bold"&18Estimate of Yr 2000 Dental Hg

&L&"Arial,Regular"&A&C&"Arial,Regular"City of Palo Alto RWQCP&R&"Arial,Regular"&D



OH Slide 1

		

		Removal								Suction Tip

														Chairside

		0.43								0.33				Screen

		grams/day												60%

		120%

										Swallowed				Capture

										0.05				0.20

		Placement								Cuspidor

														Chairside

		0.40								0.09				Screen

		grams/day												40%

										Filling				Capture

										0.36				0.04

						25%

						Mix Excess								Capture

		74%

						0.14								0.14

		Mix

		0.54

		grams/day				Inst Clean								Sink

						0.01								0.007

						1%

		0.545				g Hg/unit

		2				units/day

		1.09				g Hg/day



&C&"Arial,Bold"&18Dental Office Hg Mass Balance - Grams Per Day

&L&"Arial,Bold"&12&A&C&"Arial,Regular"&12City of Palo Alto&R&"Arial,Bold"&12&F • &D
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7%

10%

1%

2%

20%
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OH Slide 2

		

		Removal								Suction Tip								Vacuum								Sewer

														Chairside								Vacuum

		0.43								0.33				Screen				0.13				Screen				0.07

		grams/day								g/d				60%				g/d				50%				g/d

		120%

										Swallowed				Capture								Capture

										0.05				0.20								0.07

										g/d				g/d								g/d

		Placement								Cuspidor								Sewer

														Chairside

		0.40								0.09				Screen				0.06

		grams/day								g/d				40%				g/d

										Filling				Capture

										0.36				0.04

										g/d				g/d



&C&"Arial,Bold"&18Dental Office Hg Mass Balance - Grams Per Day

&L&"Arial,Bold"&12&A&C&"Arial,Regular"&12City of Palo Alto&R&"Arial,Bold"&12&F • &D
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7%

10%

1%

2%

20%

90%



OH Slide 3

		

		Removal								Suction Tip								Vacuum								Sewer

														Chairside								Vacuum

		107.50								82.25				Screen				32.90				Screen				16.45

		grams/yr								g/yr				60%				g/yr				50%				g/yr

		120%

										Swallowed				Capture								Capture

										11.75				49.35								16.45

										g/yr				g/yr								g/yr

		Placement								Cuspidor								Sewer

														Chairside

		100.00								23.50				Screen				14.10

		grams/yr								g/yr				40%				g/yr

										Filling				Capture

										90.00				9.40

										g/yr				g/yr



&C&"Arial,Bold"&18Dental Office Hg Mass Balance - Grams Per Day

&L&"Arial,Bold"&12&A&C&"Arial,Regular"&12City of Palo Alto&R&"Arial,Bold"&12&F • &D

70%

7%

10%

1%

2%

20%

90%



OH Slide 4

		

		Amalgam								Vacuum				Plastic

		Removal								Suction				Chairside

		Procedure								Tip				Screen

										Swallowed				Collected

										By				For

										Patient				Recycle

		Amalgam												Plastic

		Placement								Cuspidor				Chairside

		& Carving												Screen

										Filling				Collected

										In				For

										Tooth				Recycle



&C&"Arial,Bold"&18Dental Office Hg Mass Balance - Grams Per Day

&L&"Arial,Bold"&12&A&C&"Arial,Regular"&12City of Palo Alto&R&"Arial,Bold"&12&F • &D
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7%

10%

1%
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Cuspidor Mass (Day)

								In The Operatory																Elsewhere In The Office

		Removal								Suction Tip								Vacuum Line								Discharge

														Chairside								Vacuum

		0.43								0.33				Screen				0.13				Screen				0.066

		grams/day												60%								50%

		120%

										Swallowed				Capture								Capture

										0.05				0.20								0.07

		Placement								Cuspidor								Discharge

														Chairside

		0.40								0.09				Screen				0.056

		grams/day												40%

										Filling				Capture												Haz Waste

										0.36				0.04												0.44

																										grams/day

																										2%

						25%

						Mix Excess								Capture

		74%																				Restroom				Sinks

						0.14								0.14

		Mix																				0.00001				0.009

																						(6 people)

		0.54

		grams/day				Tool Clean								Sink

																														Sewer

						0.01								0.007

																														0.138

																														grams/day

						1%

		0.545				g Hg/unit

		2				units/day

		1.09				g Hg/day



&C&"Arial,Bold"&18Dental Office Hg Mass Balance - Grams Per Day

&L&"Arial,Bold"&12&A&C&"Arial,Regular"&12City of Palo Alto&R&"Arial,Bold"&12&F • &D

70%

7%

10%

1%

2%

20%

90%



Cuspidor Mass (Year)

								In The Operatory																Elsewhere In The Office

		Removal								Suction Tip								Vacuum Line								Discharge

														Chairside								Vacuum

		107.25								82.03				Screen				32.81				Screen				16.405

		grams/yr												60%								50%				grams/yr

		120%

										Swallowed				Capture								Capture

										11.72				49.22								16.41

		Placement								Cuspidor								Discharge

														Chairside

		99.31								23.44				Screen				14.062

		grams/yr												40%				grams/yr

										Filling				Capture												Haz Waste

										89.38				9.37												108.92

																										grams/yr

																										2%

						25%

						Mix Excess								Capture

		74%																				Restroom				Sinks

						33.93								33.93

		Mix																				0.00135				2.318

																						(6 people)				grams/yr

		135.00

		grams/yr				Tool Clean								Sink

																														Sewer

						1.77								1.767

														grams/yr																34.553

																														grams/yr

						1%

		0.545				g Hg/unit

		2				units/day

		1.09				g Hg/day



&C&"Arial,Bold"&18Dental Office Hg Mass Balance - Grams Per Day

&L&"Arial,Bold"&12&A&C&"Arial,Regular"&12City of Palo Alto&R&"Arial,Bold"&12&F • &D

70%

7%

10%

1%

2%

20%

90%



Suction Mass Balance

								In The Operatory																Elsewhere In The Office

		Removal								Suction Tip								Vacuum Line								Discharge

														Chairside								Vacuum

		0.43								0.33				Screen				0.17				Screen				0.084

		grams/day												60%								50%

		120%

										Swallowed				Capture								Capture

										0.05				0.25								0.08

		Placement								Dry Funnel

		0.40								0.09

		grams/day

										Filling																Haz Waste

										0.36																0.47

																										grams/day

																										2%

						25%

						Mix Excess								Capture

		74%																				Restroom				Sinks

						0.14								0.14

		Mix																				0.00001				0.010

																						(6 people)

		0.54

						Tool Clean								Sink

																														Sewer

						0.01								0.007

																														0.101

																														grams/day

						1%



&C&"Arial,Bold"&18Dental Office Hg Mass Balance - Grams Per Day

&L&"Arial,Bold"&12&A&C&"Arial,Regular"&12City of Palo Alto&R&"Arial,Bold"&12&F • &D

70%

7%

10%

1%

2%

20%

90%



Size Chart

		3

		0.7

		0.21

		0.1

		0.01



&L&"Arial,Regular"Palo Alto RWQCP&R&"Arial,Regular"&F • &A • &D

About 2.0 g/day/dentist
enters vacuum system
[About 500 mg/l]

After Chairside Trap=
About 0.8 g/day/dentist
[About 200 mg/l]

After Settling or Filter = About 0.4 g/day/dentist
[About 100 mg/l]

Discharge to sewer
after Ion Capture =
Maybe 0.003 g/day/dentist
[ Maybe 0.03 mg/l]

Particle Size (mm)

Percent of Hg Passing Through

1

0.4

0.2

0.04

0.0001



Discards---->

		





Annual Hg

		1

		2

		3

		4

		5

		6

		7



&L&A&R&F • &D

Units of Amalgam Per Day

Annual Hg Discharge (lbs/yr)

5.8

11.5

17.3

23.1

28.9

34.6

40.4



Case 1a • No BMPs

								In The Operatory																Elsewhere In The Office

		Removal								Suction Tip								Vacuum Line								Discharge

														Chairside								Vacuum

		2.58								2.01				Screen				0.80				Screen				0.40

		grams/day												60%								50%

										Swallowed				Capture								Capture

										0.29				1.20								0.40

		Placement								Cuspidor								Discharge

														Chairside

		2.87								0.57				Screen				0.34

		grams/day												40%

														Capture												Haz Waste

														0.23												2.79

																										grams/day

						Mix Excess								Capture

																						Restroom				Sinks

						0.96								0.96

		Mix																				0.00001				2.79

																						(6 people)

		3.82

						Tool Clean								Sink

																														Sewer

						0.05								0.05																				Hg (µg/l)

																														3.59				Q (gpd)

																														grams/day				Hg Mass (lbs/d)

																																		% Total Hg

																												Check Sum =		3.87

																						Wet Cuspidor @ 0.5gpm				391				gal

																										3.59				gram

																										2.42				mg/l

																						Wet Cuspidor + Wet Vac				511				gal

																										3.59				gram

																										1.85				mg/l



&C&"Arial,Bold"&18Dental Office Hg Mass Balance - Grams Per Day

&L&"Arial,Bold"&12&A&C&"Arial,Regular"&12City of Palo Alto&R&"Arial,Bold"&12&F • &D

70%

7%

10%

1%

2%

20%



Case 1b • Do BMPs

								In The Operatory																Elsewhere In The Office

		Removal								Suction Tip								Vacuum Line								Discharge

														Chairside								Vacuum

		2.58								2.01				Screen				0.80				Screen				0.40

		grams/day												60%								50%

										Swallowed				Capture								Capture

										0.29				1.20								0.40

		Placement								Cuspidor								Discharge

														Chairside

		2.87								0.57				Screen				0.34

														40%

														Capture												Haz Waste

														0.23												2.74

																										grams/day

						Mix Excess								Capture

																						Restroom				Lab Sink

						0.91								0.91

		Mix																				0.00001				0.00

																						(6 people)

		3.82

						Tool Clean								Sink

																														Sewer

						0.05								0.05																				Hg (µg/l)

																														0.79				Q (gpd)

																														grams/day				Hg Mass (lbs/d)

																																		% Total Hg

																												Check Sum =		3.82

																						Wet Cuspidor @ 0.5gpm				391				gal

																										0.79				gram

																										0.54				mg/l

																						Wet Cuspidor + Wet Vac				511				gal

																										0.79				gram

																										0.41				mg/l



&C&"Arial,Bold"&18Dental Office Hg Mass Balance - Grams Per Day

&L&"Arial,Bold"&12&A&C&"Arial,Regular"&12City of Palo Alto&R&"Arial,Bold"&12&F • &D



Case 1c • Add Separator

								In The Operatory																Elsewhere In The Office

		Removal								Suction Tip								Vacuum Line								Discharge

														Chairside								Vacuum

		2.58								2.01				Screen				0.80				Screen				0.40

		grams/day												60%								50%

										Swallowed				Capture								Capture				Capture

																														Amalgam

										0.29				1.20								0.40				0.397				Separator

																														99%

		Placement								Cuspidor								Discharge

														Chairside

		2.87								0.57				Screen				0.34

														40%

														Capture												Haz Waste

														0.23												2.74

																										grams/day

						Mix Excess								Capture

																						Restroom				Lab Sink

						0.91								0.91

		Mix																				0.00001				2.74

																						(6 people)

		3.82

						Tool Clean								Sink

																														Sewer

						0.05								0.05																				Hg (µg/l)

																														3.14				Q (gpd)

																														grams/day				Hg Mass (lbs/d)

																																		% Total Hg

																												Check Sum =		3.42

																						Wet Cuspidor @ 0.5gpm				391				gal

																										3.14				gram

																										2.12				mg/l

																						Wet Cuspidor + Wet Vac				511				gal

																										3.14				gram

																										1.62				mg/l



&C&"Arial,Bold"&18Dental Office Hg Mass Balance - Grams Per Day

&L&"Arial,Bold"&12&A&C&"Arial,Regular"&12City of Palo Alto&R&"Arial,Bold"&12&F • &D



Summary (2)

								Daily Hg Waste Generation (Grams/day/Dentist)

		Wet Cuspidor (Direct to Sewer)						Sewer		HazWaste		Recycle

														Check Sums

		1a		No BMPs or Separator				3.59		0.00		0.00		3.59

		1b		Add Separator Only				3.14		0.00		0.40		3.54

		1c		Add BMPs Only				0.79		2.74		0.00		3.54

		1d		Add Both BMPs & Separator				0.40		2.74		0.40		3.54

		Dry Cuspidor Funnel (Vacuum)						Sewer		HazWaste		Recycle

		2a		No BMPs or Separator				3.54		0.00		0.00		3.54

		2b		Add Separator Only				3.02		0.00		0.51		3.54

		2c		Add BMPs Only				0.56		2.97		0.00		3.54

		2d		Add Both BMPs & Separator				0.06		2.97		0.51		3.54

		Source: City of Palo Alto (2001) • Basis: One Dentist Using 7 Amalgam Units

								Daily Hg Waste Generation (Grams/day/Dentist)

		Wet Cuspidor (Direct to Sewer)						Sewer		HazWaste		Recycle

		1a		No BMPs or Separator				2.56		0.00		0.00

		1b		Add Separator Only				2.24		0.00		0.28

		1c		Add BMPs Only				0.57		1.96		0.00

		1d		Add Both BMPs & Separator				0.29		1.96		0.28

		Dry Cuspidor Funnel (Vacuum)						Sewer		HazWaste		Recycle

		2a		No BMPs or Separator				2.53		0.00		0.00

		2b		Add Separator Only				2.16		0.00		0.36

		2c		Add BMPs Only				0.40		2.12		0.00

		2d		Add Both BMPs & Separator				0.04		2.12		0.36

		Source: City of Palo Alto (2001) • Basis: One Dentist Using 5 Amalgam Units

								Daily Hg Waste Generation (Grams/day/Dentist)

		Wet Cuspidor (Direct to Sewer)						Sewer		HazWaste		Recycle

		1a		No BMPs or Separator				1.54		0.00		0.00

		1b		Add Separator Only				1.34		0.00		0.17

		1c		Add BMPs Only				0.34		1.18		0.00

		1d		Add Both BMPs & Separator				0.17		1.18		0.17

		Dry Cuspidor Funnel (Vacuum)						Sewer		HazWaste		Recycle

		2a		No BMPs or Separator				1.52		0.00		0.00

		2b		Add Separator Only				1.30		0.00		0.22

		2c		Add BMPs Only				0.24		1.27		0.00

		2d		Add Both BMPs & Separator				0.02		1.27		0.22

		Source: City of Palo Alto (2001) • Basis: One Dentist Using 3 Amalgam Units





Sieve Sizes

		US Sieve #		Inches		mm

		4		0.1870		4.7498

		6		0.1320		3.3528

		8		0.0900		2.2860

		10		0.0750		1.9050

		12		0.0650		1.6510

		14		0.0550		1.3970

		16		0.0480		1.2192

		18		0.0400		1.0160

		20		0.0386		0.9804

		25		0.0270		0.6858

		30		0.0215		0.5461

		35		0.0213		0.5410

		40		0.0150		0.3810

		60		0.0092		0.2337

		100		0.0060		0.1524

		120		0.0048		0.1219

		140		0.0041		0.1041

		200		0.0029		0.0737

		230		0.0024		0.0610

		270		0.0019		0.0483





Hg Per Dentist (3)

		0		0		0		0		0		0		0

		0.5		0.5		0.5		0.5		0.5		0.5		1

		1		1		1		1		1		1



3 Units - Cuspidor

3 Units - Dry Funnel

5 Units - Cuspidor

5 Units - Dry Funnel

7 Units - Cuspidor

7 Units - Dry Funnel

4 Earlier Studies

Percent of Potential BMPs Used

Hg Discharge (g / Dentist / day)

1.54

1.52

2.56

2.53

3.59

3.54

0.2

0.94

0.88

1.565

1.465

2.19

2.05

0.2

0.34

0.24

0.57

0.4

0.79

0.56



Hg Per Dentist (2)

		Graph Workspace

		Estimate		Hg (g/day)								0%		0.255		0%		0.200

		WEF		0.255								100%		0.255		100%		0.200

		WLSSD		0.300

		King County		0.152

		SF		0.096

		CCCSD		0.200

		Cuspidor - 0%		1.540		0%		3 Units/Day				0%		1.540		0%		1.520

		Cuspidor-50%		0.940		50%						50%		0.940		50%		0.880

		Cuspidor-100%		0.340		100%						100%		0.340		100%		0.240

		Dry-0%		1.520		0%		3 Units/day

		Dry-50%		0.880		50%

		Dry-100%		0.240		100%

		Cuspidor - 0%		2.560		0%		5						0%		2.560		0%		2.530

		Cuspidor-50%		1.565		50%								50%		1.565		50%		1.465

		Cuspidor-100%		0.570		100%								100%		0.570		100%		0.400

		Dry-0%		2.530		0%		5

		Dry-50%		1.465		50%

		Dry-100%		0.400		100%

		Cuspidor - 0%		3.590		0%		7												0%		3.590		0%		3.540

		Cuspidor-50%		2.190		50%														50%		2.190		50%		2.050

		Cuspidor-100%		0.790		100%														100%		0.790		100%		0.560

		Dry-0%		3.540		0%		7

		Dry-50%		2.050		50%

		Dry-100%		0.560		100%





Hg Per Procedure

								Estimated Hg Wastes Per Small Filling														Estimated Hg Wastes Per Medium Filling

								[Office Manages Its Hg Wastes Well]														[Office Manages Its Hg Wastes Well]

		Dental Activities						Hg (g)								Dental Activities						Hg (g)

		Remove Old Filling						0.37								Remove Old Filling						0.74

		Mixed New Filling		[1 unit]				0.55				=42% of 1.3 grams				Mixed New Filling		[2 units]				1.09

		Unused Excess		25%				-0.14								Unused Excess		25%				-0.27

		Placed In Tooth		75%				0.41								Placed In Tooth		75%				0.82

		Trimmed In Tooth		10%				-0.04								Trimmed In Tooth		10%				-0.08

		New Filling		90%				0.37								New Filling		90%				0.74

		Waste Hg Amounts						Hg (g)								Waste Hg Amounts						Hg (g)

				Old Filling Removal				0.37		--> Vacuum or Cuspidor								Old Filling Removal				0.74

				Unused Mixing Excess				0.14		--> Sink or Waste Disposal								Unused Mixing Excess				0.27

				Trimming in Mouth				0.04		--> Vacuum or Cuspidor								Trimming in Mouth				0.08

								0.55														1.09

		Waste Hg Destinations						Hg (g)				Hg (g)				Waste Hg Destinations						Hg (g)				Hg (g)

								Total				Discharged										Total				Discharged

				Haz Waste / Med Waste / Trash				0.13		95%		0.00		0%				Haz Waste / Med Waste / Trash				0.26		95%		0.00		0%

				Operatory Sink				0.01		5%		0.01		5%				Operatory Sink				0.01		5%		0.01		5%

				Vacuum System				0.29		70%		0.06		20%				Vacuum System				0.57		70%		0.11		20%

				Wet Cuspidor				0.08		20%		0.05		60%				Wet Cuspidor				0.16		20%		0.10		60%

				Patient Swallows				0.04		10%		0.00		0%				Patient Swallows				0.08		10%		0.00		0%

								0.55				0.11										1.09				0.23

		Assumptions														Assumptions

		[1] Site keeps mixing excess away from operatory sink.														[1] Site keeps mixing excess away from operatory sink.

		[2] Minor amount of tool cleaning occurs in sink.														[2] Minor amount of tool cleaning occurs in sink.

		[3] Vacuum system has chairside screen + air/water separator.														[3] Vacuum system has chairside screen + air/water separator.

		[4] Cuspidor has chairside screen only.														[4] Cuspidor has chairside screen only.





Hg Per Dentist

						Estimated Daily Mercury Wastes Per Dentist												Workspace for Calculating Hg Wastes Per Procedure

																				Small								Medium

		Dental Activities						Hg (g/day)												Hg (g)								Hg (g)

																				3.00								2.00

		Fillings Removed		3sm + 2med				2.58												0.37								0.74

		Mixed New Fillings						3.82										[1 unit]		0.55						[2 units]		1.09

		Unused Excess						-0.96										25%		-0.14						25%		-0.27

		Placed In Tooth						2.87										75%		0.41						75%		0.82

		Trimmed In Tooth						-0.29										10%		-0.04						10%		-0.08

		New Fillings						2.58										90%		0.37						90%		0.74

		Waste Hg Amounts (grams/day)

				Old Filling Removal				2.58												0.37								0.74

				Unused Mixing Excess				0.96												0.14								0.27

				Trimming in Tooth				0.29												0.04								0.08

								3.82												0.55								1.09

		Waste Hg Destinations (grams/day)

								Total				Discharged

				Non-Sewered Waste				0.91		95%		0.00		0%

				Sink (Mixing Excess + Tools)				0.05		5%		0.05		5%

				Vacuum System				2.01		70%		0.40		20%

				Wet Cuspidor				0.57		20%		0.34		60%

				Patient Swallows				0.29		10%		0.00		0%

								3.82				0.79

						Mercury Discharged By All Service Area Dental Offices

				Per Day				Per Year

		Dentists Using Wet Cuspidors

		No. of Dentists		17						10% - High Uncertainty

		Hg g/day		13.48

		Hg lbs/day		0.030

		Days/year						250

		Hg g/year						3,371

		Hg lbs/year						7.4

		Dentists Using Dry Funnel or No Cuspidor

		No. of Dentists		153						90% - High Uncertainty

		Hg g/day		0.56

		Hg lbs/day		0.001

		Days/year						250

		Hg g/year						141

		Hg lbs/year						0.3

		Palo Alto RWQCP Service Area Total

		No. of Dentists		170						Dentists working w/ amalgam

		Hg g/day		14

		Hg lbs/day		0.03

		Days/year						250

		Hg g/year						3,511

		Hg lbs/year						7.7







Washington State
Department of Ecology
Publication 06-04-007
July 2007
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Where Amalgam Goes
Trash  Landfill     Leaches into environment

Red Bag         Incinerator    Atmosphere

Drain  POTW     Local waterway

Recycle       Mercury 
            Recovery
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POTW (Publicly Owned Treatment 
Works)

 Wastewater plants are designed to remove certain pollutants…
 human wastes, food, biodegradable soaps

 But are not designed to remove other pollutants…
 metals (copper, mercury, nickel, silver), pesticides, motor oil, & some 

solvents

 Mercury easily passes through POTW’s and directly discharges into 
the ocean and streams which affect the fish humans consume.
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Why is This of Concern?

 Mercury poisoning can affect anyone who comes in contact with or 
consumes mercury.

 Mercury can affect children and fetuses and people who consume 
large amounts of fish with a high mercury content.

 Mercury in fish can cause early death, weight loss, and reproductive 
issues.
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Amalgam Separators and ISO 
11143

 ISO 11143: 
 
- Removal efficiency of at least 95 percent of the mass of solids from 

all “amalgam process wastewater.”
- The device must be sized to accommodate the maximum 

discharge rate of amalgam process wastewater.
- The device must be inspected and maintained in accordance with 

the manufacturer’s operation manual to ensure proper operation, 
including confirmation that amalgam process wastewater is flowing 
through the amalgam-separating portion of the device.

18



Types of Amalgam Separators that 
are ISO Compliant
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Amalgam Separators Cont. 20



Amalgam Separators Cont. 21



Amalgam Separators Cont. 22
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One-Time Compliance Report 24



One-Time Compliance Report 25



Local Discharge limitations

 L.A.M.C Section 64.30
 Section 64.30 A.1:
 - The Industrial User shall comply with all the general prohibitive 

discharge standards in the General Pretreatment Regulations, 40 
CFR 403, and the L.A.M.C Section 64.30. Except as expressly allowed 
in an Industrial Wastewater Permit, no Industrial User shall introduce 
or cause to be introduced into the POTW any of the following:  

26



Local Discharge Limitations

 A) Gasoline, mercury, total identifiable chlorinated hydrocarbons, 
kerosene, naphtha, benzene, toluene, xylene, ethers, alcohols, 
ketones, aldehydes, peroxides, chlorates, perchlorates, bromates, 
carbides, hydrides, solvents, pesticides or jet fuels.

 B) Liquids, solids or gases which by reason of their nature or quantity 
are flammable, reactive, explosive, corrosive, or radioactive, or by 
interaction with other materials could result in fire, explosion or injury.

 C) Solid or viscous materials which could cause obstruction to the 
flow or operation of the POTW.

 D) Toxic pollutants in sufficient quantity to injure or interfere with any 
wastewater treatment process, including private pretreatment 
systems, to constitute a hazard or cause injury to human, animal, 
plant or fish life, or exceed any limitation set forth in the Permit.

27



Best Management Practices

 1) Collect and store all dental amalgam in the designated airtight 
containers for recycling as universal waste, or management as 
hazardous waste.

 2) Collect and store the entire contents of broken or unusable 
dental amalgam capsules in the appropriate amalgam container.

 3) Separate excess dental amalgam that is retrieved during 
placement with gauze and place in the appropriate dental 
amalgam container.

 4) Use chair side traps to capture dental amalgam and discard 
these traps in the amalgam container.

 5) Clean dental amalgam traps and cuspidors daily and never rinse 
dental amalgam traps, filters, or cuspidors over drains that do not 
connect to an amalgam separator. 
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Best Management Practices Cont.

 6) Remove dental amalgam particulates on dental tools prior to 
ultrasonic cleaning.

 7) Replace vacuum pump filter in accordance with the 
manufacturer’s manual.

 8) Do not discard dental amalgam into the garbage or with 
medical wastes.

 9) Dental amalgam is prohibited from being discharged into the 
sewer collection system.

 10) Keep a logbook to track the disposal and recycling of dental 
amalgam. 
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Hazardous Waste and Recyclable 
Material Management

 1) Amalgam waste that is not recycled must be managed as 
hazardous waste.

 2) Store all hazardous and dental amalgam waste in tightly closed 
containers.

 3) Containers of dental amalgam designated for 
recycling/reclaiming must be labeled as “Universal Waste Dental 
Amalgam”.

 4) Containers that store hazardous waste must be labeled as 
“Hazardous Waste”.

 5) Maintain all copies of receipts and manifest for recycling or 
disposal of hazardous waste. Keep these records for a minimum of 
five (5) years.
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Medical Waste Management

 1) Do not place dental amalgam or chair side traps containing 
dental amalgam with medical waste (infectious waste or red bags).

 2) Medical wastes are to be managed and disposed of according 
to the requirements set by the Medical Waste Management 
Program of the Department of Health Services.
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Proper Amalgam Waste 
Containment

32



Proper Amalgam Waste 
Containment
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Future Thoughts 

 No dental amalgam use for all dentists in Los Angeles city and 
county.

 Possible talks with California Dental Association to require continuous 
education for licensed dentist regarding amalgam waste 
management.

 Mandatory staff training for new staff members on the proper 
handling of amalgam waste. 
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Dental Video

 http://lacity.org/dental_video
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http://lacity.org/dental_video


Questions?
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