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e |[EPA is moving toward the water quality
effluent mercury standard for Human Health
Criteria— 12 ng/L

* NPDES permits affected
e Mercury source reduction is imminent

 Dental amalgams containing Hg will be
targeted for inclusion in pre-treatment
programs
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Francisco Bay Area
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This project was funded by BACWA, a joint

powers public agency that serves 9-county

SF Bay Area

» BACWA conducts region-wide watershed programs to
ensure long-term stewardship of the San Francisco Bay
Estuary.

* 5 principal members

* 14 associate members

« 36 affiliate members

A Bay Area Clean Water Agencies

Leading the Way to Protect our Bay ‘
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Outline for Today’s Discussion

* Why we conducted this project
» Regional Mercury Watershed

Permit

* How we conducted this project

* Regional approach to permit
metrics

* Methodology for quantitying
results

* Conclusions

* Next Steps




California “Region 2" Municipal & Industrial Dischargers
are Subject to a Single “Mercury Watershed Permit”

* The 5-year Order became effective March 1, 2008

* Includes a dental mercury source control program

» Applies to all municipal dischargers that discharge to
San Francisco Bay (Region 2)




Dental Metrics in Permit

* Regionally, Bay Area agencies are to be evaluated
based on two metrics:

* “target for this program is that 85% of dental offices
that generate mercury amalgam waste in the region will
be participating in an amalgam program”

« DEADLINE: March 1, 2013

* “Dischargers... shall estimate the dental amalgam
collected (with description of basis for estimate)...
Dischargers may collaborate ... in a single report...”

« DEADLINE: Provide this to Board by June 30, 2012 ‘



These are REGIONAL Goals

* Individual agencies are responsible for:
¢ Initiating a “program” by March 2010

* Providing program information to BACWA

* Individual agencies are NOT responsible for:
» Reporting to the Board about these metrics

* Quantifying dental amalgam collected in service
area



I'BACWA prnvideci su_ﬁpurt to member

agencies and affiliates

* Developed support materials for agencies to use

» Sample survey (and cover letter)
» BMP educational flyer
» A web site with support materials

* Coordinated regional review of metrics
» We developed a SINGLE result for each of these metrics

as a result of this project



We identified a regional dental amalgam approach, including roles
and responsibilities for POTWs and BACWA

[ POTW RESPONSIBILITY J BACWA RESPONSIBILITY

l IF you need to start a dental J X y
IF you have an established amalgam program, START HERE .

| program, START HE [ Provide support material to POTWs:
{Dantist survey and sample cover fetter;
~ v‘ (DM BMP factshest) )
Step 1: Uss BACWA's dental survey to
determine “amalgam practiioners”
If you already (ws. exempt dentists), and their use of
have a program, BMPs and separators ) Prepare new BMP Outreach Documents
move to Step 4 to support dental office training
balow and to synport volintary and mandstory progr:
consider using Step 2: Create database of ]
the BACWA- _dﬂial_ntﬁcﬁ_drl_ﬂ:gum_
produced
documents Step 3 Y
(available in Mandatory Programs:
~July 2003) Initiate ordinance process
ar permit. ssuance, Send survey to BACWA members
Volurtary Pmcgurm:im'rl:iute sibe visits J regarding dental programs

| Step 4 for ALL agencies: Complete BACWA Member survey /

Quantify metrics
(relative to
NPDES permit goals)

T~ Bay Area Clean Water Agencies

Leading the Way to Protect aur Bay
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Submitted Excel-Based Survey to All Bay
Area POTWs




We Used a Survéy-B;sed Approach to
Collect Needed Data

» Survey was Fall 2009

» Therefore this is a snapshot in time

¢ Results will improve as agency programs evolve

* Surveys sent out to all 39 Bay Area POTWs

¢ 36 surveys returned

¢ Conducted follow-up calls and emails to clarify some survey
responses

» Surveys combined into a single master spreadsheet to
evaluate regional results relative to the two metrics

L



Metric One

* GOAL of 85% dental office
participation with an amalgam

program by March 1, 2013




"Regiunal Board Set Minimum Requirements for
a “Dental Amalgam Program”

* Agency MUST at MINIMUM have a
MEASUREABLE participation

» For instance:
« Survey
« Permit
= Site visit data

» Other evaluation of BMP use in your service area
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" Of estimated 5,325 dental amalgam practitioners, 76%
have been contacted by their POTW at some level

Mot Yet
Contacted On-Site
24% Inspection

Responded to

Survey
8%

Courtesy Visit Self-
1% Certification /
Permit

48%



Metric Two

* Estimate the dental amalgam
collected (with description of basis
tor the estimation)




‘How did we dEfi;‘IE “Amount of
Amalgam Collected”?

* The goal is to estimate mercury

» diverted from wastewater

« vs. landfill diversions

« and ONLY that attributable to implementation
of POTW dental programs

+ because dental offices have been collecting Hg
wastes previous to our programs

“amalgam diverted from collection system” ‘
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o how did we measure “Amount of
Amalgam Diverted”?

* Based on a methodology originally developed by Bill
Johnson, Betsy Elzufon (LWA), and Tom Barron

* Excel-based tool to estimate the mass of amalgam

diverted from influents

* We used agencies with existing dental programs for
model calibration

* We incorporated survey information provided by Bay
Area agencies



Metric 2 - Hg Reduction

* Two Step Process

i Obtained Data from BACWA Surveys:
» Amalgam Procedures Done
» Waste Hg Generated per Procedure
+ Best Management Practice Use

>.  Estimated Hg Discharge

« For Each District
« Total for Bay Area
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Estimated amalgam procedures
based on survey results

Estimated Number of:

* Active Dentists
5,325 1n SF Bay Area

* Amalgam Placement Procedures
Average = 126 per dentist / yr

» Amalgam Removal Procedures
Average = 209 per dentist / yr

Trend: Amalgam Procedures Steadily Decreasing



Estimated amalgam waste
generated from removals

* Each procedure:
0.38 gram of Hg

* Hg from each dentist:
79-4 glyr

» SF Bay Area:
423 Kg/y1

More waste than from placements ...



Estimated amalgam waste

generated by placements |reaie | —| s
o Wand
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» Each Procedure: B
0.045 gram of Hg
4]
* Hg from Each Dentist: Rk
56? g,l'll'}rl' Cuspidor Water @ Chairside
» SF Bay Area Total:
30 Kgf}’]’ S R Hg Mass {mg) %
[1] Cnz Amalgam Placemen 1.0 221 100%
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There are numerous paths for Hg
waste in the office

In The Operato Elsewhere In The Office
[7] Seal
Placement | [2] Vacuum [20]| Chairside [61 | Additional | [8] Vacuum [10] Water
Procedure fe———|  Suction —t!  Vacuum |e— Amalgam —> Pump -
M Wand Trap Separator Screen
X Bl
e B 7]
Swaliowed (3]
&w r -~ —
RE
[12]
¥
4 [14]
FlushFlow | [19] | DrainTrap | [11] Sewer
[18] —— | Cuspidor (e Inside . - »| Discharpe
Cuspidor & Chairside Cuspidor [16]
Water




How Much Hg Discharged?

Depends Upon:

* How Procedures Done
* BMP Use
* Amalgam Separator

Phata: LIS Mawy



I' Only some of the Bes{Management

Practices (BMPs) impact sewer discharges
Use of Non-bleach

Vacuum Line Cleaners

Collection of Chairside
Trap Waste

I

Collection of Vacuum
Pump Screen Waste

1. Proper Collection/Storage
of All Amalgam Waste

Assumed that use of all four these key
BMPs capture up to 80% of Hg Wastes



I ~We also made anhéssumptinn

regarding amalgam separators

* Qur analysis assumed |
that they intercept up to
90% of residual Hg that
BMPs don't catch

» Separators require
maintenance to work well

» Results in the field
expected to be lower than |
in lab studies
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“RESULTS: Estimated Dental Mercury
Discharge Reduction

Baseline Year 2009

(wiout BMPs)
Amalgam Practitioners 5.325 5,325
Hg Waste Generated (Ka/yr) 453 453
Percent Discharged 29% 15%

Hg Discharged (Kg/yr) 132 68



Estimate that mercury discharges have reduced from
29% of total generated waste to 15%

This represents an effective reduction to collection systems of 50%.
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The Regional Board Reviewed and
Approved our Methodology

» Next Steps
* Update prior to June 2012 permit deadline

 Provide final results to Regional Board
relative to the two metrics

» Hope to achieve/exceed the 85% target



‘Mercury Reductions are Dramatic for Agencies
with Strong Dental Programs

Agency

Amalgam Program

% Mercury

King County, WA
Madison Metropolitan
Sewerage District, WI
MWEA, Boston, MA

MCES, Minneapolis / St. Paul,
MN

Regional Water Quality
Confrol Plant, Palo Alto

San Francisco PUC

Western Lake Superior
Sanitary District, Duluth, MN

E Dperational
Central Contra Costa Sanitary November 2007 {mandatory)
District

End of 2004 [97% compliance)
December 2008 [mandatory)

April 2006 (mandatory,
statewide]
January 2003 voluntary; later

mandatory
March 31, 2005 (mandatory)

February 2004 {mandatory)
2005 (100% compliance)

Reduction
77% (biosolids)

55% (biosolids)
459% (biosolids)

60% (biosolids)
51% (influent)
63% (biosolids)

45% (biosolids)
62% [biosolids)
77% (effluent)



For more information

» See: http://bacwa.org/

* Then look to left side “news and events”

s “The first complete BACWA dental mercury

assessment’

- Technical memorandum describing analysis

» Sample of the POTW survey for BACWA study

- Detailed table of % Hg reductions at various USA
agencies {with footnotes re sources)

* See www.baywise.org
» Resources developed for dental offices ‘




Thanks for your attention!

F/‘rSt«a]:ah.miE Hughes, P.E. & ’fThnmas Barron, P.E. :

steifehughes@yahoo.com tsbarron@attglobal.net

(408) 499-9271 (925) 283-8121
. A .

Graphic courtesy of Jamie Hartshorn
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—Questions/Discussion

Nichole Brown, PE

Environmental Engineer
Baxter & Woodman Inc.

708-478-2090

nbrown®@baxterwoodman.com




