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Executive Summary

Mercury is an environmental problem
because it accumulates in fish and can
adversely affect the health of the people and
wildlife that eat the fish.

Even the trace amounts present after global
dilution can cause significant fish
contamination. Mercury is released to the
environment around the world and
transported by the atmosphere to lakes and
rivers where a portion accumulates in fish.
The primary route of mercury exposure for
most Minnesotans is eating contaminated
fish — a problem that has been addressed
through fish consumption advisories and
actions to reduce mercury pollution.

More than 99 percent of the mercury in
Minnesota’s environment comes from the
atmosphere, deposited by rain, snow and
attached to dry particles. About 10 percent
of mercury deposited in Minnesota comes
from air emission sources within the state,
with the remainder made up of equal shares
from regional, global and natural sources.

In 1999, the Minnesota Legislature called
for reductions in mercury emissions,
established goals, directed the Minnesota
Pollution Control Agency (MPCA) to
implement reduction strategies and

mandated reports in 2001 and 2005. This is
the 2005 report to the legislature.

The 1999 mercury reduction law (Minn.
Stat. 116.915 subd. 1) called for a 70 percent
reduction in mercury emissions from
Minnesota sources by 2005 compared to
1990 levels. The MPCA estimates that from
1990 to 2005, Minnesota sources reduced
emissions by 70 percent. However, changes
made to the 1990 baseline inventory since
the goal was established allowed Minnesota
sources to reach the goal with fewer
reductions than initially envisioned. The
MPCA made this change to reflect new
information prior to finalizing the inventory,
as called for in the mercury reduction law.

The MPCA estimates that a 93 percent
reduction in world-wide emissions
contributing to deposition in the state is
needed (from 1990 baseline) for its fish to
be safe to eat by most Minnesotans. The
MPCA is moving toward adoption of this
goal — meeting it will require significant
reductions from all sources. To achieve the
goal, the MPCA will develop a detailed
implementation plan in consultation with
stakeholders.
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Section 1. Introduction and Background

Exposure to elevated levels of mercury can
damage the central nervous system of
humans and wildlife. Mercury acts as a
neurotoxin, a substance which, at high
enough concentrations, can damage or
destroy nerve tissue or hamper the
development of the nervous systems of
fetuses and children.

Mercury is a global pollutant; it is released
to the environment around the world,
transported in the atmosphere, chemically
transformed in water and bioaccumulated in
fish. The primary route of exposure for
most Minnesotans is eating mercury-
contaminated fish — a well-documented
problem. The Minnesota Department of
Health advises people to restrict their
consumption of sport fish due to mercury for
virtually every lake that has been tested.

Minnesota has been a national leader in
addressing mercury releases to the
environment since the early 1990s. The
legislature, government agencies and
businesses in the state have taken steps to
significantly reduce emissions. Among
other actions in the 1990s, the legislature
passed Minn. Stat. 116.915 in 1999, which
established state mercury-reduction goals,
required the Minnesota Pollution Control
Agency (MPCA) to solicit voluntary
reduction agreements, and required reports
in 2001 and 2005. Specifically the law
requires that the reports address the state’s
success in meeting the mercury release
reduction goals, whether different strategies
are needed and whether the reduction goals
are still appropriate.

This report describes the state’s success in
meeting mercury-reduction goals and
summarizes reductions achieved to date.
The report also presents a mercury

emissions inventory that includes an update
to projected 2005 emissions.

The federal Clean Water Act requires the
MPCA to assess lakes, rivers and streams in
the state for mercury and other pollutants.
Waters with elevated pollution levels are
placed on a state list of Impaired Waters.
Two-thirds, or 1,239 of the 1,890 waters on
Minnesota’s 2004 Impaired Waters List, are
polluted with elevated mercury levels,
mostly in fish tissue. For these waters, the
MPCA is required to complete a Total
Maximum Daily Load (TMDL) study
determining the source of the contamination
and the reductions required to resolve the
problem.

The MPCA has completed a draft TMDL
Study for Mercury and is now getting public
comments before submitting it to the U.S.
Environmental Protection Agency (EPA) for
approval. The draft TMDL document
contains more detailed information than is
presented in this report on mercury
contamination of fish in Minnesota, sources
of mercury pollution and pollutant
reductions needed to return fish to safe
levels. As discussed in Section 6, the draft
TMDL also proposes a new state mercury-
reduction goal. The draft TMDL study is
available on the agency’s Web site at
www.pca.state.mn.us/publications/wqg-iw4-

01b.pdf.

Nearly all — more than 99 percent — of the
mercury deposited in Minnesota’s
environment comes from atmospheric
deposition; rain and snow transport mercury
to the land, lakes and rivers and mercury can
also fall as dry deposition. About 30 percent
of the mercury deposited from the
atmosphere comes from natural sources of
mercury.
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But 70 percent of the deposited mercury is a
result of human activities that have
increased the release of mercury from the
geological materials in which it had been
locked up. These activities include the
mining of mercury ores, the use of this
mercury in products and manufacturing, and
the release of trace concentrations of
mercury naturally present in coal, crude oil
and metal ores.

Because mercury vapor can be transported
long distances in the atmosphere, most of
Minnesota’s emissions are deposited in
other states and countries, and Minnesota
receives some of their emissions. In
Minnesota, about 10 percent of mercury
deposition is the result of emissions within
the state. The remaining 90 percent is made
up of equal shares of regional (North
America), global and natural sources as
illustrated in Figure 1.

Some of the mercury deposited in Minnesota
is chemically transformed in the water and
accumulates in the tissue of fish. The
MPCA, in partnership with the Minnesota
Departments of Health and Natural
Resources, tests fish from lakes and rivers
for mercury contamination. Testing of fish
in Minnesota dates back to 1967, with about
half of the fish samples taken since 1990.

About 1,000 of the estimated 5,500 fishing
lakes in Minnesota have been tested, and for
184 of those lakes the MPCA has at least
two years of data to compare past and
present mercury levels. Overall, mercury
concentration in fish decreased by about 10
percent from 1990 to 2000. That same
small, but significant, decrease appears to be
continuing.

Figure 1. Sources of Atmospheric Mercury Deposition to Minnesota
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Section 2. Current Mercury Emissions in Minnesota

MPCA staff projects that annual human-
caused emissions from Minnesota sources
will total 3,341 pounds (Ib.) for 2005. The
MPCA divides mercury that is emitted to the
atmosphere due to human activities into
three categories: (1) emissions resulting
from energy production, mostly from
burning coal; (2) emissions due to material
processing, mostly taconite; and (3)
emissions due to the purposeful use of
mercury, mostly related to the disposal of
products.

As of 2005, 58 percent of Minnesota’s
emissions are from energy sources, 20
percent are from taconite processing, and 22

percent are from purposeful uses. Mercury
is used in a variety of products, such as
electrical switches, thermometers and dental
amalgams. Major emission sources related
to mercury in products include solid waste
handling and combustion, recycling cars
with mercury switches, and preparation and
cremation of dental amalgams.

A summary of emissions sources within
these categories is included in Table 1 on the
next page of this report. Appendix A
includes the MPCA’s full inventory of
estimated emissions for 1990, 1995, 2000
and 2005.
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Table 1. Minnesota Mercury Emissions 1990-2005 (in pounds)

Mercury Emission Inventory for Minnesota confidence
Date of Estimates: October 12, 2005

Incidental to Energy Production
Coal combustion (total) (1) high
electric utility coal high
commercial/industrial coal medium
public utility / university & college heating medium
residential coal medium

Petroleum Product Refining and Consumption (2) low
Wood combustion(3) high
Natural gas combustion(4) low

Subtotal incidental with energy production
% of total state emissions

Largely Resulting from the Purposeful Use of Mercury

Latex paint volatilization (5) medium
Class IV incinerators (6) low
Golf course fungicide volatilization (7) low
Volatilization: land application of compost (8) low
Medical waste incineration (9) high
Volatilization: land application of sludge (10) low
Volatilization from dissipative use (11) low
Landfill volatilization (12) low
Hazardous waste incineration (13) medium
General laboratory use (14) low
Sewage sludge incineration (15) medium
Fluorescent lamp breakage (16) low
Volatilization from spills and land dumping (17) low
On-site household waste incineration (18) low
Recycling mercury from products within MN (19) medium
Crematories (20) low
Dental preparations (21) low
Municipal solid waste combustion (22) high
Smelters that recycle cars and appliances (23) medium
Volatilization during solid waste collection & processing (24) low

Subtotal associated with purposeful use of mercury
% of total state emissions

Emissions Incidental to Material Processing

Taconite processing (25) high
Pulp and paper manufacturing (26) low
Soil roasting (27) low

Subtotal emissions incidental to material processing
% of total state emissions

GRAND TOTAL =
Percent Reduction since 1990=

1990

1,518.6
1,418.3
60.8
39.0
0.4

136.0
12.5
0.2
1,667
15%

2,850.0
556.2
1,487.0
2.2
516.0
3.6

0.8

5.9

5.0
44.0
247.0
272.3
54.7
402.0
3.5
30.8
103.0
1,806.4
186.0
805.5
8,881
79%

710.5
0.0
13.3
724
6%

11,272

1995

1,612.1
1,512.8
68.5
30.5
0.4

156.0
10.5
0.3
1,779
42%

2.8
28.0
1.0
1.3
36.0
1.8
0.8
2.2
5.0
44.0
160.0
59.4
48.0
93.0
35.0
49.5
99.0
633.9
186.0
251.5
1,738
41%

742.3
0.0
13.3
756
18%

4,273
62%

2000

1,648.7
1,544.8
73.4
30.2
0.4

175.0
10.0
0.3
1,834
50%

0.0
0.0
1.0
0.3
6.1
14
0.8
2.4
5.0
22.0
112.0
32.2
48.0
60.0
50.0
68.2
95.0
168.6
176.0
195.9
1,045
29%

745.4
0.0
13.3
759
21%

3,637
68%

2005

(projected)

1,738.1
1,650.0
51.3
36.4
0.4

175.0
10.0
0.3
1,923
58%

0.0
0.0
0.0
0.2
0.4
0.7
0.8
1.2
5.0
10.0
11.0
15.0
24.0
40.0
65.0
80.0
84.0
93.5
125.0
183.0
739
22%

665.7
0.0
13.3
679
20%

3,341
70%
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Section 3. Progress Toward Meeting State
Mercury-reduction Goals

The statewide mercury-reduction goal set in
Minn. Stat. 116.915 is to reduce annual
mercury releases 60 percent by 2000 and 70
percent by 2005, compared to 1990 levels.
As reported in the MPCA’s January 2002
mercury-reduction progress report to the
legislature, the MPCA estimates that the
2000 goal of a 60 percent reduction from
1990 levels was easily met, with an
estimated reduction in emissions of 68
percent. Similarly, the MPCA believes that
Minnesota will just achieve the 70 percent
reduction goal for 2005.

The MPCA estimates that since 1990,
emissions of mercury to the air in Minnesota
have declined from 11,272 Ib. to 3,341 Ib.
by 2005 — a 70 percent reduction. A
combination of federal and state initiatives,
local programs and voluntary actions led to
these reductions. Emissions related to the
use of mercury in products constitute the
vast majority of these reductions. Actions
that led to significant reductions during this
period and anticipated future reductions and
increases are discussed in detail in Section 4.

It should be noted that since establishing the
70 percent reduction goal in 1999, the
MPCA, in consultation with stakeholders,
significantly increased its estimate of the
product-related emissions in the baseline
year of 1990. This change was made to
incorporate the latest scientific
understanding of mercury emissions in
Minnesota to prepare the inventory for
publication in the State Register, as required
by the mercury reduction law (Minn. Stat.
116.915 subd. 1). The total baseline
emissions estimate rose from about 8,450 Ib.
to 11,272 Ib. due primarily to an increase in
the estimated amount of mercury released
from latex paint.

While the MPCA’s mercury emissions
inventory is dynamic and changes to reflect
new scientific information and new
knowledge, a change of this magnitude was
not anticipated. As a result, the percent
decline in mercury emissions between 1990
and 2000 was much greater than was known
when the legislature established the goals.
This essentially means that we had met our
2000 reduction goal and came within 2
percent of the 2005 goal before the
legislation even took effect.

Had the 1990 baseline emissions estimates
not been revised upward, Minnesota
emissions sources would not have met the
70 percent reduction goal. Compared to the
baseline as presented in 1999 when the goals
were established, 2005 estimated emissions
of 3,341 Ib. represent a 60 percent reduction
from 1990 levels. A 70 percent reduction
from the original baseline would have
required formidable reductions from all
sectors. Reductions since 1990 are
attributed primarily to product-related
sources. Voluntary reductions from the
energy and taconite sectors since 1999
account for about a 3.3 percent reduction.
These reductions are described in Section 5
of this report.

The stakeholders involved in recommending
the goal in 1999 envisioned a reduction of
about 1,000 Ib. from that time in order to
meet the 2005 goal. The MPCA estimates
total reductions between 2000 and 2005 to
be 296 Ib. While the understanding of 1990
emissions was thought to be accurate at the
time and the goal was established in good
faith, it is likely that the MPCA and
stakeholders involved in developing the goal
would have recommended a more ambitious
goal given what is known now.
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Figure 2. Mercury Air Emissions by Sector, 1990-2005
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Section 4. Mercury Air Emissions by Sector —

Past and Future

This section summarizes past reductions and
future trends from the three emissions sector
categories — product-related, energy
production and taconite processing. Future

trends for total emissions are discussed, also.

Product Sector

Mercury and mercury compounds have been
used in a variety of products and processes
for centuries. In the United States, mercury
use peaked in the 1960s at more than 2,000
metric tons per year, most of this being
added to products such as batteries, switches
and paint. Many of these uses have been
discontinued and are no longer a concern.
Some have been discontinued and the
product remains in use or in storage, while
other uses continue. In most cases, mercury
used in products has the potential to
contribute to air emissions through the use
of the product, spills or disposal.

Since 1990, emissions of mercury in
Minnesota from the use of mercury in
products have declined by 92 percent, from
8,881 Ib. to 739 Ib. by 2005. This
impressive reduction occurred largely as a
result of discontinued use of mercury in a
few key products, controls on waste
combustors, and product and waste-stream
reduction efforts. The MPCA believes that
product-related reductions will continue into
the future, albeit at a slower rate, as mercury
uses decrease, product-management efforts
continue and combustion source controls
improve.

Waste Combustor Reductions

In 1990, municipal and medical waste
incineration accounted for 1,806 and 516 Ib.
of mercury emissions, respectively. Due to
MPCA-initiated control requirements and
reduced mercury content of the waste stream

because of source separation and product
reductions, these amounts fell to 93.5 Ib.
from municipal incinerators and 0.4 Ib. from
medical incinerators by 2005, for a
combined reduction of about 2,230 Ib. since
1990. In Minnesota, these regulations and
resulting emissions reductions preceded
federal regulations for these sources.

The largest decrease in mercury emissions
from municipal waste incineration came as a
result of MPCA permit requirements on the
Hennepin Energy Resource Company
(HERC), the state’s largest unit. In 1993,
the HERC installed an activated carbon-
injection control system, which reduced
annual mercury emissions from 496 Ib. in
1990 to 45 Ib. in 1995.

After 1995, Minnesota’s waste combustor
standards banned on-site burners (such as
those at businesses, grocery stores and
apartment buildings) and required most of
the state’s remaining municipal incinerators
to lower their emissions, resulting in an
additional reduction from 1995 to 2005 of
about 570 Ib. A significant share of this
reduction came from Xcel Energy’s Red
Wing refuse-derived fuel electricity boiler.
Pollution-control equipment upgrades
completed in 2000 reduced annual emissions
by 313 Ib., or 91 percent for that one facility.

Since 2000, Olmsted County’s waste-to-
energy facility upgraded its emissions-
control equipment (beginning in 2004) and
reduced its emissions from about 48 Ib. per
year to 3to 5 Ib. per year. Olmsted County
IS pursuing an expansion of this facility.
Still in the early stages of environmental
review, this proposed expansion would
increase annual emissions by an additional 3
to 5 Ib.
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In 1990, emissions of 516 Ib. came from
about 80 medical waste incinerators at
hospitals and one commercial facility. The
largest facility, Mayo Foundation
incinerator, emitted 115 Ib. After 1990, the
Mayo Foundation constructed a new
incinerator with an activated carbon control
system to meet MPCA permit limits.
Emissions from the new plant were reduced
to 1 Ib. per year by 1995. After 1995,
Minnesota’s waste combustor standards and
federal regulations required medical waste
incinerators to reduce mercury emissions or
cease operation. By the end of 2000, all
medical waste incineration facilities except
Mayo had closed.

Sewage Sludge

Mercury enters the liquid waste stream
through discharges from product-related
uses, such as dental amalgams and
laboratory reagents. In the sewage-
treatment process, more than 90 percent of
the mercury ends up in sludge. When the
sludge is land applied or incinerated, this
mercury can be released to the air.

Typically the largest contributor of mercury
to a sewage-treatment plant is wastewater
from dental practices. Two large
wastewater-treatment plants in Minnesota
have been national leaders in efforts to work
with dentists to reduce the amount of
mercury from dental amalgam entering the
liquid waste system. The Western Lake
Superior Sanitary District in Duluth and
Metropolitan Council Environmental
Services (MCES) in the Twin Cities have
worked extensively with dentists in their
service areas and statewide to adopt best
management practices for dental amalgam.

Incineration of wastewater-treatment plant
sludge releases the mercury into the air,
unless it is captured by pollution-control
equipment. The MCES operates two
sewage sludge incinerators. Mercury

emissions from these plants dropped from
247 1b. in 1990 to 112 Ib. by 2000, largely
due to reducing mercury inputs to the
wastewater.

The MCES began operating a new sewage
sludge incinerator at its metro plant in
January 2005 and has been testing the
operation of the new pollution-control
equipment that uses activated-carbon
removal of mercury. If performance
observed in this initial testing stage
continues, MCES expects mercury
emissions to be reduced by approximately
98 percent or more, from about 95 Ib. in
2000 to less than 2 Ib. per year.

Product and Waste Stream Mercury-
reduction Efforts

Beginning in the early 1990s, the Minnesota
Legislature passed laws banning the use of
mercury in certain products (most notably
batteries), prohibiting the disposal of
mercury in solid waste, and requiring the
management and recycling of mercury-
containing lamps and other items. During
this period and continuing to the present,
local and state governments, manufacturers,
waste haulers, and companies established
programs to ensure the proper handling of
mercury-containing items.

These initiatives led to direct reductions in
mercury releases to the environment and to
reductions from municipal and medical
waste management. For example, mercury
in municipal solid waste declined from
about four parts per million (ppm) in 1990 to
about 1.5 ppm in 1995. While it is difficult
to estimate the air emissions reductions
associated with reduced spills and improved
management, the MPCA believes that these
actions, coupled with the trend of reduced
use of mercury in products, significantly
contributed to a decline of up to 2,000 Ib.
per year since the 1990s.
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Notable examples of product- and waste-
reduction efforts include the establishment
of a thermostat take-back program,
fluorescent lamp collection and recycling,
the removal of mercury manometers used on
dairy farms, the auto manufacturer outreach
and mercury switch collection program,
dental amalgam separation initiatives, and
the Mercury-Free Zone Program, which
removes mercury from schools.

Fungicide Registration Cancellations

In the early 1990s, the EPA cancelled
registrations for two mercury-containing

fungicides (discontinuing their sale and
subsequent use), resulting in substantial
reductions in mercury emissions.
Registration for a mercury compound as a
preservative in paint was cancelled and
withdrawn in the United States, resulting in
a 2,847-1b. reduction in annual emissions in
Minnesota by 1995 (compared to 1990
levels). Withdrawal of a mercury fungicide
for snow mold control resulted in a
reduction of 1,486 Ib. during the same
period. Together, these two actions account
for a 38 percent reduction in total mercury
emissions from 1990 levels.
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Table 2. Summary of Actions Resulting in Significant Mercury Emission Reductions

Reduction in annual Gl REEIETor
Date Action - . reduction for from total
emissions, if known
source 1990 levels
Toxicity reduction/management Contrl_b uted to
programs and Minnesota Statutes reductions from waste 18%
1991-2000 ) . management, product 64% (approx.)
(disposal restrictions, product (approx.)
; breakage of up to 2,000
bans, labeling and management) Ib
Registration for mercury as a .
1991 preservative in paint cancelled 28gglgbor1egg§)t on 100% 25.0%
and withdrawn in the U.S.
Registration for mercury i .
1993 fungicide for snow mold control 14{2?9?0?;;;; on 100% 13.0%
withdrawn in the U.S.
. . Combined with toxicity
1993 milzgolr?sctglrl][[s;(;allcél\/sazzﬁ;carbon- reduction actions, led to 91% 4.0%
! Y ' 451-1b. reduction
1994 Mayo constructs new facility and | Reduced from 115 Ib. 99% 1.0%
installs activated carbon controls. | to 11b.
e T A | s s
1995 L . municipal, 395 Ib. 86% 7.6%
incinerators (not incl. HERC and -
medical) by 2000
Mayo)
1 i 0, -
2000 Minnesota Power switch to 70 1b. 20% (c_ompany 0.6%
lower-mercury coal wide)
Red Wing RDF-fired electric
2000 boiler upgrades pollution-control 313 Ib. 95% 2.8%
equipment
Xcel Energy replaces 2 coal-
2003 burning units with natural gas at 35 1b. 47% 0.3%
Black Dog plant
2004 Olmsted County waste-to-energy- A4 1b. 92% 0.4%
plant control upgrade
Metropolitan Council
2005 Environmental Services sludge 94 Ib. 99% 0.8%
incinerator upgrade
0, -
Xcel Energy MERP repowers 1.5/0 company
Highbridge and Riverside plants 170 Ib. (expected by wide (100% fr_om
2009 ' two gas facilities, 1.5%

to natural gas and upgrades
emissions control at King plant

2009)

20% from King
plant)
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Energy Sector

Mercury is a trace contaminant in coal and
other solid fuels. When these fuels are
burned to generate heat for industrial and
utility boilers and other purposes, the
mercury is released. The vast majority of
emissions from this sector result from
burning coal to generate power to meet the
increasing demand for electricity in the
state. Emissions from all energy sector
sources increased by about 16 percent
between 1990 and 2005.

Electric Power Generation

Since 1990, mercury emissions from coal-
fired electric-generation boilers have
increased about 16 percent, from 1,418 Ib. to
1,650 Ib. in 2005. This increase in
emissions is the result of burning more coal
to produce more electricity at power plants
in Minnesota.

In addition to mercury emissions from
power plants within the state, Minnesota’s
consumption of electricity that is generated
outside of the state also creates mercury
pollution. Power plants located in North
Dakota, South Dakota and Wisconsin supply
electricity to Minnesota.

Minnesota law requires producers and
retailers of electricity, including sources
located outside the state, to report the
amount of mercury emitted through the
generation of electricity. In 2003, facilities
located outside the state generating
electricity consumed in Minnesota reported
mercury emissions of 1,272 Ib. attributable
to Minnesota’s share of the electricity.
These out-of-state generation sources also
emit on average about 50 percent more
mercury per unit of electricity produced than
do Minnesota electric generators. This
information is summarized in Appendix A
of the MPCA’s 2005 air quality report to the
legislature. This report can be found at

www.pca.state.mn.us/publications/reports/Ir-
airqualityreport-2005.html.

In 2000, as part of a commitment to reduce
emissions under the state’s voluntary
mercury-reduction agreements, Minnesota
Power substituted lower-mercury coal to
achieve a 70 Ib. annual reduction in mercury
emissions from its operations. While this is
not a permanent reduction in mercury
emissions, Minnesota Power intends to
continue to burn this lower-mercury coal to
keep its mercury emissions at the present
level.

In 2003, Xcel Energy completed the
replacement of two coal-burning units at its
Black Dog generating plant with a natural-
gas-fired turbine generator. This new unit
eliminates up to 35 Ib. of mercury annually
compared to the old boilers and produces an
additional 100 megawatts of electricity.

In December 2003, the Public Utilities
Commission approved Xcel Energy’s
Metropolitan Emissions Reduction Program
(MERP), which will re-fire two coal plants
with natural gas and upgrade the pollution-
control equipment at a third Twin Cities area
plant. When fully implemented in 2009, the
MERP will result in an estimated annual
mercury emissions reduction of 170 Ib.,
assuming that electrical output at the two re-
powered plants is similar to the existing
units.

Taken together, Minnesota Power’s lower-
mercury coal, Xcel’s Black Dog re-
powering, and Xcel’s MERP will result in a
reduction of up to 275 Ib., an 18 percent
reduction in utility-sector emissions and a
7.6 percent reduction in total emissions
compared to 2000 levels. These reductions
will account for a 2.4 percent reduction in
total emissions (based on 1990 levels) when
fully implemented.
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Based on the utilities’” estimates of coal use,
the MPCA projects that mercury emissions
will decline slightly from 2005 to 2010 due
to Xcel’s MERP. After 2010, the MPCA
estimates that increased coal consumption
will cause the sector’s emissions to begin to
increase again, unless other voluntary, state
or federal regulatory measures are taken.

In June 2005, the EPA issued the Clean Air
Mercury Rule (CAMR) to reduce mercury
emissions from coal-fired utility boilers.
This rule establishes a national “cap” or
nationwide limit on mercury emissions from
coal-fired units greater than 25 megawatts of
15 tons by 2018. This cap represents a 70
percent reduction from 2002 levels from
existing plants of this size. It also allows for
“trading” or buying and selling of mercury
reductions between generating units in order
to meet the national cap.

The cap-and-trade program of the CAMR
has been challenged legally and its
implementation may be delayed. It is even
possible that the EPA could be in the
position of having to restart the rule-
development process.

Cap-and-trade programs are favored by
some because total emissions are limited —
no further increases can occur from the
electric generating sector, even as more
coal-fired power plants are constructed. A
trading program means that facilities that
can remove mercury very cheaply will do
so, and sell their mercury allowances to
plants that cannot. This means that some
plants will reduce emissions more than 70
percent and other plants will reduce less.

Plants where the reductions are the most
expensive will purchase credits from plants

that are able to achieve greater reductions at
lower costs. However, trading for mercury
has drawn criticism because it does not
guarantee that all states or regions of the
country will experience emission reductions
nor does it prevent the possibility of regional
increases in emissions.

During the public comment period for the
CAMR, the MPCA commented that while it
is in favor of cap-and-trade programs, the
cap must be lower than 15 tons, and should
become effective sooner than the rule
proposes. The MPCA’s comments can be
found at: www.pca.state.mn.us/hot/mercury-
reductions.html.

The CAMR’s impacts on Minnesota
emissions are expected to be small because
emissions reductions at Minnesota plants are
projected to be more expensive than in other
states. The EPA’s modeling of how trading
between electric-generation units would
meet the cap predicts that Minnesota
utilities, for cost reasons, would purchase
allowances rather than make reductions.

Industrial/Commercial Boilers

In 2004, the EPA adopted an industrial
boiler and process heater standard, which
imposes mercury-emission limits on new
and existing solid-fuel boilers and major
sources of hazardous air pollutants. This
will reduce mercury emissions from sources
such as coal-fired industrial boilers by an
unknown amount. Current annual emissions
from this sector in Minnesota are estimated
to be 51 Ib. A new coal-burning ethanol
production facility in Minnesota will
voluntarily meet the requirements of this
standard and emit about 4 Ib. per year
starting in 2007.
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Figure 3. Annual Reductions in Air Emissions from Selected Activities
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Taconite Sector

Mercury is a trace contaminant in iron ore
and is released when the ore is heated in the
process of forming more concentrated
taconite pellets. Mercury emissions from
the processing of iron ore are directly related
to the output from taconite-processing
facilities.

Between 1990 and 2000, annual sector
emissions increased 35 Ib. due to increased
production of taconite pellets. Since 2000,
annual emissions have declined by about 80
Ib. due to the closing of one large mine and
processing plant.

Current taconite-processing facilities are
operating at or near capacity due to a strong
international demand for iron. If this strong
demand continues, production capacity at

1995 2000 2005 2009

J State |[J Voluntary

Minnesota facilities may expand, resulting
in a proportional increase in mercury
emissions.

In the fall of 2004, in its settlement
agreement with the National Wildlife
Federation, the EPA agreed to set maximum
achievable control technology (MACT)
limits for mercury. This may reduce
mercury emissions from taconite processing
in the future. Before the EPA can undertake
this effort, it is seeking more data, and is
likely to rely on research being conducted
by Minnesota Department of Natural
Resources staff and others on taconite
mercury and potential controls. The MPCA
does not expect the EPA to propose
standards for several years due to constraints
on the EPA’s resources and data.
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Future Emissions from All Sources

The MPCA estimates that emissions from all
human-caused sources in Minnesota will
continue to decline slightly or level off
between 2005 and 2010. While product-
related sources will continue to decline and
reductions from voluntary measures at
existing coal-fired power plants will fully
take effect by 2010, these declines are likely

to be mostly offset by new known sources,
increased taconite production, and increased
electrical production. The MPCA estimates
that after 2010, without significant voluntary
reductions or federal or state regulatory
intervention, the recent trend of decreasing
emissions will reverse and emissions from
Minnesota sources will begin to increase.
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Section 5. Voluntary Reduction Agreements

The 1999 mercury law (Minn. Stat. 116.915)
directed the MPCA to establish a voluntary

voluntary agreement program and have
taken actions or made pledges to reduce

mercury-reduction agreement program
encouraging the largest emitters in the state
to enter into agreements with the state to
reduce their mercury air emissions.
Participants in the program were expected to
implement cost-effective, technologically

mercury emissions in some way (Table 3).
These include actions taken to reduce
emissions, pledged reductions, reduction
research, collected and inventoried mercury
products and supported other mercury-
reduction efforts.

feasible reduction measures and conduct

research into future reductions. The MPCA
agreed not to pursue additional state
regulations, at least until 2005, as long as
adequate progress is made in reducing

emissions.

Thirteen companies and two regional waste

Actions to date are summarized below.
Progress reports submitted by voluntary
agreement participants since the 2002 report
to the legislature are attached as Appendix
B. The 2002 legislative report with progress
reports from 2000 and 2001 is available at
www.pca.state.mn.us/air/mercury-mn.html.

management jurisdictions participated in the

Table 3. Voluntary Agreement Participants

Company/Entity

Highlights of Voluntary
Reductions/Actions/Commitments

Alliant Energy

Plant product inventory and removal. Emits approx. 7 Ib. per year.

Flint Hills Resources

Conduct refinery mercury mass balance

Great River Energy

No in-state emissions sources. Participates in research.

Metro Council Environmental
Services (MCES)

Upgrade on sludge incinerator, dental clinic amalgam program
with Minnesota Dental Assoc.

Minnesota Power

Fuel switching, research, product removal, community
involvement

North Star Steel

Automotive switch removal

Otter Tail Power

Supports research, plant and community product
removal/management.

Western Lake Superior Sanitary
District (WLSSD)

Dental community outreach, community and small business
product collection, community involvement

Xcel Energy

Research, product collection, emissions reduction pledge, support
mercury-detecting dog

Taconite Industry: (North Shore
Mining, Hibbing Taconite, Ispat-
Inland Mining, Cliffs Erie,
United Taconite, US Steel-
Keewatin Taconite

Research, plant and community product removal
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Voluntary air emissions reductions

Of the air emission reductions noted in
Section 4, four resulted from voluntary
actions initiated or fully implemented since
the establishment of the voluntary program
in 1999. As summarized in Table 4, these
actions include fuel switching and increased
controls by electric utilities and added

Table 4. Recent Voluntary Reductions

controls on sewage-sludge incineration. To
date, these voluntary commitments have
resulted in approximately 199 Ib. of annual
emissions avoided. When fully
implemented, voluntary reduction agreement
actions initiated to date will result in
additional reductions in annual emissions of
an estimated 369 Ib. by 2009, or about 3
percent of 1990 emissions.

Voluntary Agreement Action Effective Pounds
Participant Date Reduced
Minnesota Power Switch to low-mercury coal 2000 70
Repowering 2 coal-fired units at
Xcel Energy Black Dog plant 2003 35
Metropolitan Council Upgrade sewage sludge incinerator at
; . 2005 94
Environmental Services Metro plant
Xoel Energy Mettopolitan | g T 000 FoE e ing
Emissions Reduction gas, g 2009 170
. upgraded control equipment on a
Project .
third metro area plant.
Total Annual Emissions Reductions from Voluntary Agreement Participants 369

Emissions Reduction Research

Taconite and electric power generation
sector participants have supported research
into reducing mercury at their facilities. A
summary of this research is included in the
voluntary agreement progress reports in
Appendix B.

Mercury Product Inventorying and
Removal

Most Voluntary Agreement participants
have identified, removed and properly
managed mercury-containing equipment
from their facilities and plants. While this
mercury was probably not contributing to air
emissions during use, its removal greatly

reduces the possibility that the mercury will
enter the environment through spills or
improper disposal. Voluntary agreement
participants have reported thousands of
pounds of mercury removed from service
and recycled.

Other Actions

Several voluntary agreement participants
have collected mercury-containing products
from employees or supported community
collection programs. Others have
participated in community-awareness
activities and release-reduction initiatives
outside their facilities. For example, Xcel
Energy helped fund Clancy, the MPCA’s
mercury-detecting dog (Appendix C).
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Section 6. Adequacy of State’s Emission-reduction Goal and

Strategies

The 1999 mercury law directed the MPCA
to discuss, in this report, whether the
reduction goals and strategies called for in
the law are appropriate given the most
recent information and whether other
voluntary or mandatory reduction strategies
are needed.

Since the legislature established reduction
goals in 1999 (60 and 70 percent decreases
in emissions from 1990 levels by 2000 and
2005 respectively) the MPCA has improved
its inventory of estimated mercury emissions
in the state. As discussed in Section 3, this
change helped Minnesota to reach the
reduction goals with less reduction than
originally expected.

More importantly, in the past five years, the
MPCA has improved its scientific
understanding of how mercury contaminates
fish in Minnesota and has new information
on safe fish mercury levels. Minnesota’s
draft Total Maximum Daily Load (TMDL)
Study for Mercury, required by the Clean
Water Act to address lakes and rivers
polluted with mercury, summarizes the latest
scientific information. With this
information the MPCA has set a mercury
reduction target that is intended to be
protective of human health when it is
reached.

In the draft TMDL study the MPCA
demonstrates that in order for fish from
Minnesota waters to be safe to eat for all but
the highest consumers, a 93 percent
reduction in human-caused emissions (from
1990 levels) is needed from all sources
worldwide that contribute to air-deposited
mercury in Minnesota. The draft TMDL
establishes 789 Ib. in annual mercury
emissions, a 93 percent reduction from 1990
levels, as a new goal for air emissions from
Minnesota sources. To meet this goal, a
reduction of about 2,552 Ib. from current

levels is needed. This represents a decrease
of 76 percent from 2005 estimated
emissions.

Since the early 1990s, the MPCA has used
an array of regulatory, voluntary and
educational approaches to reduce mercury
emissions in Minnesota. In concert with
similar initiatives on the federal level,
efforts by governmental agencies,
businesses, the legislature and others in
Minnesota, these activities have contributed
to a 70 percent decline in mercury emissions
during the last 15 years. Appendix C
describes these strategies in more detail
including the strategies required by the
legislature.

Reductions since 1990 occurred mostly by
2000 and were largely due to reductions in
product-related emissions. Since 2000, the
pace of reductions slowed dramatically
compared to the previous 10 years. For
2005, the MPCA estimates that annual air
emissions are only 296 Ib. less than in 2000.

Since 2000, the MPCA has relied largely on
voluntary efforts for reductions from the
state’s largest emitters through its voluntary
agreement program. During this time,
mercury emissions reductions of about 199
Ib. per year were achieved by voluntary
means. Additional annual voluntary
reductions of about 170 Ib. are expected by
2009 as well as reductions from the
implementation of new federal standards for
industrial boilers.

Reaching the 93 percent reduction goal
established in the draft TMDL study will
require significant reductions from all
sectors — product-related releases,
emissions from taconite processing and the
energy-producing sector. While current
strategies have been successful in reducing
emissions, especially product-related
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releases, achieving the reductions needed
from all sectors will require additional
voluntary and regulatory strategies.

The intended purpose of the TMDL study is
to determine the sources of mercury
contributing to pollution in Minnesota and
how much these sources need to reduce in
order for fish from Minnesota waters to be
safe to eat. To allow the reader of the
TMDL study to understand how the
reductions could occur, the draft study
includes a brief outline of possible short and
long-term actions and strategies to meet the

proposed goal, as well as highlights the need
for national and international reductions of
mercury emissions.

Strategies to reduce emissions will be
developed during the TMDL
implementation planning phase in
collaboration with interested stakeholders.
Implementation planning will begin once the
draft TMDL study is finalized and will last
about a year. The MPCA is in the process
of seeking public comments on the draft
TMDL study and will finalize the document
and forward to the EPA for approval.
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Section 7. Conclusions and Recommendations

Minnesota sources have reduced mercury air
emissions by 70 percent since 1990, just
meeting the reduction goals established by
the legislature in 1999. These reductions are
the result of voluntary and regulatory actions
on the state and national level. The pace of
reductions has slowed in the last five years
and the MPCA predicts that emissions will
begin to rise after 2010 unless additional
voluntary or regulatory measures result in
new reductions.

Minnesota’s 2005 draft Total Maximum
Daily Load Study for Mercury summarizes
the latest scientific information on mercury
in Minnesota fish, the sources of that
mercury and the reductions needed for fish
from Minnesota waters to be safe to eat.
The draft TMDL demonstrates that a 93
percent reduction in worldwide human-
caused emissions contributing to deposition
in Minnesota (from 1990 levels) is needed.

The MPCA recommends that the state adopt
this goal for in-state sources while also
continuing to encourage further national and
international reductions. National and
international reductions are important
because 90 percent of the mercury that is
deposited from the air on Minnesota comes
from sources outside the state. Conversely,
most of Minnesota’s mercury emissions are
deposited in other states and countries.

The TMDL study proposes a tiered approach
to reduce mercury emissions in Minnesota
that continues existing voluntary and
regulatory approaches, enhances aspects of
the current MPCA program, and proposes
additional state-level regulatory tools. The
MPCA intends for the goal in the draft
TMDL study and subsequent
implementation plan to replace the goals and
strategies established in the 1999 mercury
law.

Meeting this goal will require significant
reductions in emissions from all sources in
the state, especially the utility and taconite
sectors. A comparison of voluntary
reductions from these sectors to date with
the statewide reduction goal contained in the
draft TMDL study (a 2,552-Ib. reduction in
annual emissions from today’s levels) infers
the need for more substantial reductions
from these sectors. Additional state or
federal regulation will be required to meet
the 93 percent reduction goal.

To achieve this reduction goal, the MPCA
will work with interested stakeholders to
identify reduction strategies and to develop a
detailed implementation plan. The draft
TMDL study briefly outlines possible
implementation strategies; however, the
implementation plan is the second phase of
the process and is not part of the TMDL
study. The draft TMDL must be finalized
and submitted to the EPA before
development of the implementation plan can
begin.

Implementation planning will address the
timelines and specific strategies that will be
used to achieve the 93 percent reduction
called for in the draft TMDL study. The
MPCA intends for the development of the
implementation plan to be an open process
that will last about a year.

The MPCA is in the process of seeking
public comments on the draft TMDL study.
Based on comments received, the agency
may make changes to the draft document,
including the reduction goal, before
submitting it to the EPA for approval. The
strategies to reach the goal will subsequently
be developed with extensive stakeholder
involvement.
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Summary of Conclusions and

Recommendations o

Conclusions:

Mercury emissions have decreased by

about 70 percent since 1990, meeting the o
goal established by the legislature in

1999.

A change in the 1990 baseline inventory
incorporating new scientific information .
allowed Minnesota to reach the goal

with fewer reductions than expected by

the stakeholders involved in establishing

the goal.

Since 1990 emissions in Minnesota from
product-related sources have been
reduced by 92 percent, taconite sector
emissions have declined by 6 percent
and emissions from the energy
production sector have increased by 15
percent.

Actions by voluntary agreement
participants have resulted in annual
reductions of about 199 Ib. with an
additional 170 Ib. expected by 2009
from reductions in progress at power
plants.

Ninety percent of the mercury deposited
in Minnesota comes from air emissions
sources outside of the state.

Mercury in fish from Minnesota lakes
decreased 10 percent between 1990 and
2000 and appears to be continuing to
decline.

Scientific work in the last five years
allowed MPCA to establish a reduction
goal of 93 percent (from 1990 levels)
that is protective of human health.

Recommendations:

Adopt the proposed 93 percent reduction
goal (from 1990 levels) contained in the
draft TMDL study for Minnesota
emissions sources.

Develop strategies to reach the goal
using an open process that involves
interested stakeholders in the
implementation planning process.

Pursue additional short-term actions
outlined in the draft TMDL study.
These include:

o develop a strategy to limit future
emissions from new and
expanding facilities;

o develop monitoring and reporting
protocol;

O continue current reduction
strategies including regulatory,
voluntary, education and
collection efforts;

0 encourage the development of
federal regulations and
international efforts to reduce
emissions; and

0 investigate cooperation among
other states in the region.
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Appendix A. Estimated Mercury Emissions in Minnesota for
1990 to 2005 — October 2005

To provide a baseline for assessing progress on mercury-reduction efforts, Minnesota Statutes,
section 116.915, requires that the Minnesota Pollution Control Agency (MPCA) publish updated
estimates of mercury releases. A draft of our most current estimates, or “inventory,” of releases in
Minnesota due to human activities is provided in Table 1 for every five years from 1990 to 2005.
The 2005 estimates are by necessity projections because the year is not yet concluded and data will
not be available for at least another half year. Notes 1 through 27 at the end of this document
provide explanations of each subcategory listed.

For this update, no changes were made to the 1990-2000 estimates from the last update, released in
March 2004. The only difference is that estimates for 2005 are added.

Mercury emissions in Minnesota declined significantly from 1990 to 2000, by about 68 percent. In
1990, emissions are estimated to have been about 11,300 pounds (Ibs.). In the early 1990s, emissions
declined rapidly to about 4,300 Ibs. in 1995, and then less rapidly, to about 3,640 Ibs. in 2000. From
2000 to 2005, the rate of decline slowed further, reaching about 3,340 Ibs. in 2005.

The trend in reduced emissions is most likely a national or even international trend. Sediment core
studies from lakes in Minnesota and elsewhere show slight declines in atmospheric deposition
relative to a peak in the 1970s and 1980s. There is evidence that concentrations of mercury in
Minnesota’s fish have declined about 10 percent, an encouraging response.

The MPCA divides mercury emitted to the atmosphere into three categories: (1) emissions incidental
to energy production, (2) emissions due to purposeful use, and (3) emissions due to material
processing. Although emissions from fossil fuel combustion and the processing of metal ores are
both the result of the incidental release of trace contaminants of natural geological materials, we have
placed them in separate categories (energy production and material processing, respectively).
Separate categories are appropriate because the emission-reduction strategies, including pollution
prevention, can be quite different between energy production and material processing.

Background

Mercury contamination of fish is a well-documented problem in Minnesota. The Minnesota
Department of Health advises people to restrict their consumption of sport fish due to mercury on
virtually every lake that has been tested. Testing of fish preserved in museums in the 1930s
compared to similar fish from the same lakes in the 1980s showed that fish became significantly
more contaminated with mercury, roughly in concert with increased atmospheric loading of mercury
to lakes, which is about three times higher than natural conditions. Nearly all — probably about 98
percent — of the mercury in Minnesota lakes and rivers comes from the atmosphere. Consequently,
the data presented here only include releases to the atmosphere.

About 30 percent of the mercury in the atmosphere is the result of the natural cycling of mercury.
The other 70 percent of the mercury in the atmosphere is the result of human activities that have
released mercury from the geological materials in which it had been locked up. These activities
include the mining of mercury ores, the use of this mercury in products and manufacturing, and the
incidental release of trace concentrations of mercury naturally present in coal, crude oil, and metal
ores, such as taconite.
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Table 1 Estimated mercury emissions (pounds) from human activity in Minnesota for

the years 1990, 1995, 2000 and 2005.

Mercury Emission Inventory for Minnesota confidence
Date of Estimates: October 12, 2005

Incidental to Energy Production
Coal combustion (total) (1) high
electric utility coal high
commercial/industrial coal medium
public utility / university & college heating medium
residential coal medium

Petroleum Product Refining and Consumption (2) low
Wood combustion(3) high
Natural gas combustion(4) low

Subtotal incidental with energy production
% of total state emissions

Largely Resulting from the Purposeful Use of Mercury

Latex paint volatilization (5) medium
Class IV incinerators (6) low
Golf course fungicide volatilization (7) low
Volatilization: land application of compost (8) low
Medical waste incineration (9) high
Volatilization: land application of sludge (10) low
Volatilization from dissipative use (11) low
Landfill volatilization (12) low
Hazardous waste incineration (13) medium
General laboratory use (14) low
Sewage sludge incineration (15) medium
Fluorescent lamp breakage (16) low
Volatilization from spills and land dumping (17) low
On-site household waste incineration (18) low
Recycling mercury from products within MN (19) medium
Crematories (20) low
Dental preparations (21) low
Municipal solid waste combustion (22) high
Smelters that recycle cars and appliances (23) medium
Volatilization during solid waste collection & processing (24) low

Subtotal associated with purposeful use of mercury
% of total state emissions

Emissions Incidental to Material Processing

Taconite processing (25) high
Pulp and paper manufacturing (26) low
Soil roasting (27) low

Subtotal emissions incidental to material processing
% of total state emissions

GRAND TOTAL =
Percent Reduction since 1990=

1990

1,518.6
1,418.3
60.8
39.0
0.4

136.0
12.5
0.2
1,667
15%

2,850.0
556.2
1,487.0
2.2
516.0
3.6

0.8

59

5.0
44.0
247.0
272.3
54.7
402.0
3.5
30.8
103.0
1,806.4
186.0
805.5
8,881
79%

710.5
0.0
13.3
724
6%

11,272

1995

1,612.1
1,512.8
68.5
30.5
0.4

156.0
10.5
0.3
1,779
42%

2.8
28.0
1.0
1.3
36.0
1.8
0.8
2.2
5.0
44.0
160.0
59.4
48.0
93.0
35.0
49.5
99.0
633.9
186.0
2515
1,738
41%

742.3
0.0
13.3
756
18%

4,273
62%

2000

1,648.7
1,544.8
73.4
30.2
0.4

175.0
10.0
0.3
1,834
50%

0.0
0.0
1.0
0.3
6.1
14
0.8
2.4
5.0
22.0
112.0
32.2
48.0
60.0
50.0
68.2
95.0
168.6
176.0
195.9
1,045
29%

745.4
0.0
13.3
759
21%

3,637
68%

2005
(projected)

1,738.1
1,650.0
51.3
36.4
0.4

175.0
10.0
0.3
1,923
58%

0.0
0.0
0.0
0.2
0.4
0.7
0.8
1.2
5.0
10.0
11.0
15.0
24.0
40.0
65.0
80.0
84.0
93.5
125.0
183.0
739
22%

665.7
0.0
13.3
679
20%

3,341
70%
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Notes to Table 1

Emissions Incidental to Energy Production

1. Coal combustion: This is based on data submitted by facilities with stack tests (Xcel, Minnesota
Power and Rochester Public Utility) and extrapolated to other coal combustors. Constant emission
factors (pounds of mercury emitted per ton of coal combusted) submitted for 2000 for each unit are
applied backwards and forward in time, except for Minnesota Power (MP). In the late 1990s, MP began
to burn more low-mercury coal, which decreased its emission factor beginning in 2000. According to the
data submitted, MP now burns less of coal “Y” (mercury concentration of 0.055 ppm, standard deviation
=0.012), and more of coal “W” (mercury concentration of 0.026 ppm, standard deviation = 0.006).

The MPCA has made the following assumptions for the calculation of mercury emissions from coal-
combustion units. In the absence of evidence to the contrary, it is assumed that coal-combustion units
have constant control efficiency for mercury for the period 1990 through 2005. In the absence of
evidence to the contrary, it is assumed that the mercury content of coal has been constant since 1990, on a
concentration basis. Therefore, net mercury emissions for a given unit can be expressed as a constant
emission factor (pounds of mercury per ton of coal combusted) times the coal consumed by that facility in
a given year. For facilities that have not submitted data to the MPCA, an emission factor of 8.00 E-05
Ibs. per ton of coal is assumed, an average figure for facilities utilizing low-sulfur western subbituminous
coal. A constant emission factor is assumed over time because unless there have been documented
changes in combustion equipment, pollution-control equipment, or coal types that are predicted to change
mercury emissions, multiple stack tests representing mercury emissions are merely different estimates of
average emissions and do not represent real changes in emission.

2. Petroleum product refining and consumption: The mercury content of crude oil is poorly known, so
estimates of emissions have low confidence. Minnesota has two refineries: Flint Hills Resources
(formerly Koch Petroleum Group) Pine Bend Refinery and Marathon Ashland Petroleum’s St. Paul Park
Refinery.

In 2000, the Pine Bend Refinery had about five times the capacity of the St. Paul Park Refinery —
280,000 barrels per day, compared to about 70,000 barrels per day. Actual production in 2000 for both
refineries was about 30 percent more than in 1990. Based on two small studies of the mercury content of
crude oils refined in Minnesota, the MPCA estimates that the refineries received 136 Ibs. of mercury in
1990 and 175 Ibs. in 2000 and 2005. It is not clear how much of this mercury was emitted during refining
and how much was contained in products such as fuel oil and gasoline. It is even possible that some of
the mercury may have been caught on catalysts during refining. Additional studies on the mercury
content of crude oil and the fate of that mercury would be helpful.

3. Wood combustion: Mercury emission factors are from Pang (1997). (Pang, S.M. 1997. Mercury in
wood and wood fuels. Thesis. Master of Science. University of Minnesota). It is assumed that all the
mercury in the wood is emitted to the atmosphere. Pang obtained samples of firewood and samples of
mill residues burned in Minnesota, and analyzed 183 samples. Bark had the highest median mercury
concentration (5.4 ng/g) among the three types of mill residues (chips = 1.28 ng/g; sawdust = 2.56 ng/qg).
Bark was also highest in the firewood samples. It is thought that mercury is higher in bark because of
atmospherically-derived mercury in the dust and soil that bark is exposed to. Statewide emissions are
based on the types of wood and wood waste that are actually burned.

4. Natural gas combustion: This estimate is based on an emission factor of 0.0008 Ib. mercury/trillion
Btu (Electric Power Research Institute. Mercury in the Environment - A Research Update. TR-107695.
Palo Alto, December 1996).
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Emissions Largely Resulting from the Purposeful Use of Mercury

5. Latex paint volatilization: Mercury-containing fungicides were added to latex paint until 1991.
Estimates of Minnesota emissions are based on Substance Flow Analysis of Mercury in Products (August
2001, www.pca.state.mn.us/air/mercury-mn.html#publications). Basically the report concludes that it is
reasonable to assume that 75 percent of the mercury in paint volatilizes within a year, with the residual
available to volatilize the next year. The report calculates that 3,800 Ibs. of mercury was held within
painted surfaces in 1990, and that 2,850 Ibs. (75 percent) likely volatilized that year. An earlier version of
this Minnesota mercury inventory, contained in the January 2001 Report to the Minnesota Legislature,
erroneously used the 3,800-Ib. figure as the amount of mercury that was volatilized. This inventory uses
2,850 Ibs., a change that lowers the 1990 baseline by 950 Ibs.

6. Class 1V incinerators: Small incinerators were once commonly used at grocery stores and other small
businesses to incinerate waste, largely cardboard. All of these small incinerators, of which there were
about 1,000 in 1990, closed by January 1996 because of new state regulations to reduce particulate
emissions. It is assumed that they mostly burned cardboard with mercury at 0.2 ppm. The MPCA
estimates that Class IV incinerators burned about 138,000 tons in 1990 and 70,000 tons in 1995.

7. Golf course fungicide volatilization: Mercury-containing fungicides were used in large quantities on
golf courses to prevent snow mold until about 1992. The estimate of volatilization from these fungicides
applied to golf courses is based on Substance Flow Analysis of Mercury in Products (August 2001,
www.pca.state.mn.us/air/mercury-mn.html#publications). An earlier version of this Minnesota mercury
inventory, contained in the January 2002 Report to the Minnesota Legislature, estimated that 86 Ibs. of
mercury were volatilized from golf courses in 1990, an amount that is much lower than the estimate of
1,487 Ibs. in the August 2001 report. The estimate of 1,487 Ibs. is much better documented than the
earlier estimate, so this inventory uses 1,487 Ibs.

8. Volatilization from the land application of compost: Assumes that one percent of mercury applied
to the surface of the land volatilizes within a year.

9. Medical waste incineration: Emission data are based on stack tests submitted to the MPCA, as
summarized in the following table.

1990 1995 2000 2005
Facilit Lb. Hg Lb. Hg Lb. Tons Lb. Hg Tons Lb. Hg
y emitted  emitted Hg/ton burned emitted burned emitted
Mayo Foundation, Rochester* 115 1 7.71E-05 5,292 0.40 5,300 0.4
MFESI'ICS";" Safety Systems, Cannon | 4 25 | 310E-03 | 1851 | 570 0 0.0
Small Class IV incinerators at
hospitals (about 80 in 1990, 20 368 10 2.10E-04 200 0.04 0 0.0
in 1995, 6 for part of 2000)
Total Mercury Emitted (Ib.) 516 36 6.14 0.4

1 After 1990, the Mayo Foundation Incinerator was replaced with a new facility that controls mercury emissions with activated
carbon injection.

2 The Medical Safety Systems facility in Cannon Falls closed permanently in August 2000.
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Most hospital (Class 1V) incinerators were required to close by February 2000 due to federal regulations; those
still operating in 2000 are listed below:

Date Operation Ceased Hospital
January 2000 Fairmont Community Hospital
February 2000 Worthington Regional Hospital
February 2000 St. Cloud Hospital
June 2000 Lakewood Health Center, Baudette
October 2000 NW Medical Center, Thief River Falls
November 2000 Northcountry Regional Hospital, Bemidji

10. Volatilization from the land application of sludge: After correcting for the water content, about
50,000 dry tons of sewage sludge are land applied in Minnesota each year. The mercury content of the
sludge has been declining over time.

Sludge averaged 3.6 ppm of mercury in 1990, 1.8 ppm in 1995, 1.4 ppm in 2000, and is expected to be
0.7 ppm in 2005. This estimate assumes that one percent of the mercury applied to the surface of the land
volatilizes within a year, but does not attempt to calculate any carryover from previous years.

11. Volatilization from dissipative use: Mercury is used purposefully in a variety of ways. When the
mercury is contained in a product, it can be captured and recycled. But some purposes simply dissipate
the mercury into the environment, especially when it is used as a fungicide, pharmaceutical preservative,
or in ritual uses (The use of mercury in rituals is thought to be most common in Caribbean communities,
which are not well represented in Minnesota.). The estimate used here, 0.8 Ib. per year, is prorated from
the U.S. Food and Drug Administration’s estimate of use for the entire United States, as discussed in
Substance Flow Analysis of Mercury in Products (August 2001, www.pca.state.mn.us/air/mercury-
mn.html#publications).

12. Landfill volatilization: 0.1 percent of landfilled municipal solid waste (MSW) is assumed to
volatilize to the air per year (based on studies of MSW emissions in Florida by S. E. Lindberg and J. L.
Price, 1998).

13. Hazardous waste incineration: Minnesota has only one hazardous waste incinerator, 3M Chemolite.
Based on data submissions from that facility, the MPCA estimates annual mercury emissions of 5 Ibs. per
year. 3M did not submit any data recently, and 5 Ibs. may be an overestimate.

14. General Laboratory: Chemical laboratories have traditionally used mercury for a variety of uses,
including physical measurements and chemical analyses. The EPA Mercury Report to Congress (1997)
estimated that in 1995, 2,200 Ibs. of mercury were volatilized from laboratories nationally. Given that
Minnesota represents two percent of all economic activity nationally, the MPCA estimates that 44 Ibs. of
mercury were emitted in 1990 and 1995, and that this source declined to 22 Ibs. by 2000.
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15. Sewage sludge incineration: Sewage sludge contains mercury from a variety of wastewater sources.
There are two sludge incinerators in Minnesota — the Metropolitan Plant, and the Seneca Plant. Based
on data provided by the Metropolitan Council, the MPCA estimates that 247 Ibs. of mercury were emitted
in 1990, 160 Ibs. in 1995, 112 Ibs. in 2000, and only 11 Ibs. in 2005. In late 2004, a new incinerator with
99 percent mercury-control efficiency began operation at the Metropolitan plant.

1990 1995 2000 2005
Metropolitan Plant 212 136 95 1
Seneca Plant 35 24 17 10
Total Emitted (Ib.) 247 160 112 11

16. Fluorescent lamp breakage: Mercury is a necessary component of fluorescent lamps, although
manufacturers have succeeded in reducing the quantity of mercury in an average four-foot lamp from
about 45 mg in 1990 to about 15 mg in 2000. After 1990, Minnesota law no longer allowed the disposal
of mercury-containing lamps in the solid waste stream, so that progressively more lamps have been
recycled. The MPCA estimates that lamps that are not recycled usually get broken in the solid waste
stream, in which case 25 percent of the mercury is volatilized.

1990 1995 2000 2005
No. lamps disposed of in U.S. 550,000,000 600,000,000 650,000,000 700,000,000
No. lamps disposed of in Minnesota 11,000,000 12,000,000 13,000,000 14,000,000
mg Hg/lamp 45 30 15 10
Percent recycled 0 50 70 80
Hg in lamps not recycled (g) 495,000 108,000 58,500 28,000
Hg volatilized (Ib) 272.3 59.4 32.2 15

17. Volatilization from spills and land dumping: The MPCA estimates that large quantities of mercury
are in use in Minnesota, and that a portion that is removed from service each year (8 percent) is spilled,
and that five percent of the mercury that is spilled volatilizes:

Year Hg in use Hg removed Spilled Hg volatilized
(Ib.) from use (Ib.) (%) (Ib.)
1990 190,000 13,667 8.0 54.7
1995 160,000 12,000 8.0 48.0
2000 130,000 12,000 8.0 48.0
2005 70,000 6,000 8.0 24.0

It may appear unlikely that such large amounts of mercury are being removed from use, yet these
estimates are supported by mercury content of the solid waste stream, as quantified by stack tests at solid
waste incinerators.

Based on stack tests, the solid waste stream contained at least 16,000 Ibs. of mercury in 1990, 5,000 Ibs.
in 1995, and 4,000 Ibs. in 2000. Although it is likely that more mercury was properly disposed of after
1990, it also seems likely that as long as mercury is in use, it will be accidentally spilled and volatilized.
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18. On-site household waste incineration: It is thought that a significant quantity of solid waste
produced by households in Minnesota is not introduced into any organized collection system, but rather is
burned on site. This practice could be a significant source of mercury emissions, given that there is no
pollution-control equipment and that we know from testing at large municipal solid waste (MSW)
incinerators that MSW contains mercury.

In rural areas, on-site disposal often takes the form of an outdoor “burn barrel.” In urban and suburban
areas, older houses and apartments were designed with a basement incinerator, although the use of these
incinerators has undoubtedly decreased since regulation in the early 1970s.

The following table outlines available data on the production and fate of MSW in Minnesota, and
estimates mercury emissions. These figures imply that about two percent of MSW is burned on site. This
may be an underestimate, given that at least two studies have shown much higher rates of on-site
incineration. Zenith Research Group (1997) found that 11 percent of residents in the Duluth area
affirmed that they use a burn barrel. A 2000 Zenith study of Minnesota residents in the Duluth area found
that 18 percent of residents surveyed admitted to the practice (Zenith Research Group. 2000. Increased
Awareness. Prepared for Western Lake Superior Sanitary District.).

Fate of Municipal Solid Waste 1990 1995 2000 2.005 4

(projected)

Recycling (tons) 1,381,690 | 1,766,528 | 2,267,952 | 2,400,000

MSW Compost (tons) Not available| 67,997 21,092 20,000

Resource Recovery (combustion) (tons) Not available| 1,379,329 1,228,830 1,230,000

Landfill (tons) Not available| 1,145,067 1,909,152 2,400,000

PMNR! (tons) Not available| 110,868 110,841 120,000

- 2 Assume

On-site disposal” (tons) 110,000 95,226 96,064 80,000

TOTAL (tons) Not available| 4,565,015 | 5,633,932 | 6,250,000

Mercury Content® (Assumes 30% control at

mass-burn waste combustors.) 3.7 ppm 1.0 ppm 0.6 ppm 0.4 ppm

. o
Me_rcury Emissions (Assumes 50% is 402 Ib. 93 Ib. 60 Ib. 40 1b.
emitted from burn barrels.)

1 PMNR = Problem Materials Not Recycled, such as washing machines, tires, oil filters and used oil.

2 The State of Minnesota did not estimate on-site disposal until 1992 (estimated 113,000 tons for that year). For
this calculation, 110,000 tons is assumed for 1990, which may be a slight underestimate.

% The mercury content of the waste is based on the average emissions of mass-burn MSW incinerators that do not
sort or process waste before combustion, excluding Fergus Falls, which had unusually good mercury capture
due to the use of a wet scrubber.

* Please refer to Minnesota’s SCORE reports for more up-to-date data as it becomes available at
www.moea.state.mn.us/Ic/score.cfm. 2004 data will be available about November 1, 2005.

19. Recycling mercury from products within Minnesota: It is difficult to estimate the emissions
associated with recycling mercury in Minnesota because the recyclers are not required to submit
information to the state and because it is unclear what the emission factor is for recycling mercury. This
estimate was made by Brian Golob, who at the time was employed by one of the three mercury recycling
companies in Minnesota.

20. Crematoria: Cremation can release significant quantities of mercury because of the mercury
amalgam that is present as dental fillings, and cremation probably releases all of this mercury to the
atmosphere. The MPCA estimates for this source are based on calculations presented in Substance Flow
Analysis of Mercury in Products (August 2001, www.pca.state.mn.us/air/mercury-mn.html#publications).
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21. Dental preparations: Dentists have used mercury amalgam for more then 150 years in the United
States. Mercury amalgams typically contain between 42 and 50 percent mercury.

The mercury used in the amalgam has a variety of pathways to the atmosphere, including direct
volatilization during preparation in the dental office, from the patient’s mouth, after removal in the dental
office, during transit in wastewater pipes, from sewage sludge, from crematoriums, and a variety of more
subtle pathways. In this estimate, the MPCA includes direct volatilization from the dental office, from
the consumer, and during transit in wastewater pipes, but excludes all other pathways, which are included
in other emission categories. The MPCA based the estimates on information in the report Substance Flow
Analysis of Mercury in Products (August 2001, www.pca.state.mn.us/air/mercury-mn.html#publications).

However, the MPCA reduced volatilization during transit from 10 to five percent, although no data on the
subject are presently available.

2005

1990 1995 2000 (projected)

Dental office (Ib) 46.2 46.2 46.2
Customer breathing (Ib) 11 121 13.2
Transit loss (Ib) 46.2 40.7 35.2
Total Emissions (Ib) 103.4 99.0 94.6 84.0

Note: 1995 figures are extrapolated from 1990 and 2000.

22. Municipal solid waste (MSW) combustion: The mercury emissions in the table on the following
page are based on stack tests submitted to the MPCA. “Mass burn” facilities burn solid waste with
virtually no sorting, except to exclude the largest and most obvious undesirable waste, such as propane
tanks. “RDF” facilities burn refuse-derived fuel, which is municipal solid waste that has been sorted and
shredded before combustion.
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1990 1995 2000 2005 (projected)
Facility Type MSW |Hg emitted| MSW |Hg emitted| MSW |Hg emitted| MSW [Hg emitted

(tons) (Ib.) (tons) (Ib.) (tons) (Ib.) (tons) (Ib.)
Mass Burn Facilities
Covanta (HERC) 321,900 496 365,000 45 372,258 20.7 40.6
Perham 27,150 89 30,500 52 0 0.0 8.7
Pope Douglas 17,455 26 20,562 25 25,494 33.0 0.8
Olmsted County 58,935 201 67,838 63 62,500 48.0 4.2
City of Fergus Falls| 25,187 8 30,900 8 22,983 18.0 8.2
City of Red Wing 18,149 153 17,030 25 16,800 9.0 10.4
Richards Asphalt 24,831 326 23,510 42 Closed Closed
Polk 25,446 101 28,785 46 20,700 29.0 3.9
RDF Facilities
NSP Wilmarth 90,312 5 194,117 5 203,320 1.0 4.5
WLSSD* 33,900 47 35,748 13 0 0
NSP Red Wing 178,274 333 197,818 304 181,697 0.1 9.8
gﬁfgﬁgﬁ; Energy| 577,970 22 277,800 6 279,800 2.4 2.4
TOTAL 1,099,509 | 1,807 1,289,608 634 1,185,552 | 161.1 935

* By 2000, WLSSD had switched to burning sewage sludge and coal, not RDF. Combustion at WLSSD was later ceased.
MSW is being landfilled, and sewage sludge is being treated and land applied as a soil amendment.

23. Smelters that recycle cars and appliances: Mercury is released during the recycling of cars and
appliances because of the mercury switches in these products. There is one mini-mill in Minnesota that
melts steel from recycled cars and appliances, North Star Steel. These figures are based on a mercury
mass balance for North Star Steel’s Minnesota facility submitted to the MPCA on December 28, 1999 by
the company.

The mass balance shows that in 1998 the total mercury output from the facility was 449 Ibs., of which 11
Ibs. were recycled and 147 Ibs. were emitted directly to the air (136 from the electric arc furnace stack,
plus 11 Ibs. from the auto shredder stack). According to the mass balance, 214 Ibs. of mercury per year is
associated with the flue dust captured by pollution-control equipment on the electric arc furnace. The flue
dust is processed outside of Minnesota to reclaim useful metals, such as zinc. The mercury in the flue
dust is likely released to the atmosphere during the processing, but little information is available on that
stage of recycling.

The MPCA utilized the findings of the 1998 mass balance to calculate air emissions for 1990 and 2000,
assuming the increased processing of scrap steel in 2000. Mercury emissions are calculated to have been
186 Ibs. in 1990, which decreased in 2000 to 176 Ibs. as a result of removing mercury-containing
switches prior to shredding at North Star Steel. Emissions for 2005 are estimated to be 125 Ibs., as a
result of continued efforts to remove mercury-containing switches.

24. Volatilization from solid waste collection and processing: This estimate is based on the assumption
that five percent of the mercury in solid waste is volatilized during collection, transportation and
mechanical processing. It includes MSW that is landfilled, incinerated and composted, but does not
include Problem Materials Not Recycled (washing machines, oil filter, tires), waste that is recycled
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(newspaper, glass, cans), demolition, medical waste incineration, MSW compost, backyard burn barrels.
Emissions from steel-recycling facilities and fluorescent lamp breakage are calculated separately.

Fate of Municipal Solid Waste 1990 1995 2000 (prozj(e)g?ed)*
Recycling 1,381,690 1,766,528 2,267,952 2,400,000
MSW Compost 30,000 67,997 21,092 20,000
Resource Recovery (combustion) 1,379,329 1,228,830 1,230,000
Landfill 800,000 1,145,067 1,909,152 2,400,000
PMNR 110,868 110,841 120,000
On-site Disposal 110,000 95,226 96,064 80,000
TOTAL (tons) 4,565,015 5,633,932 6,250,000
Calculated Mercury Content (ppm) (from incinerators) 3.66 0.97 0.62 5
Total landfill, combusted, composted (tons) 2,200,000 2,592,393 3,159,074 3,650,000
gﬁl\;ﬁlpjzr)y content (Ib) of SW (excluding recycling, 16,100 5,031 3.919 3,650
Volatilization during handling and transport (Ib) 805 252 196 183

(5% of landfill, combustion, composting)
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Emissions Incidental to Material Processing

25. Taconite processing: In Minnesota, the iron in taconite ore is concentrated and marble-size pellets
are baked, or indurated, for ease of handling before they are shipped for smelting outside of the state.
Induration volatilizes virtually all of the mercury that is present in the concentrate.

For this volatilization estimate, emission factors (Ibs. per million long ton) are calculated from Jiang et al.,
2000 (*“Mercury Emissions from Induration of Taconite Concentrate Pellets — Stack Testing Results from
Facilities in Minnesota.” A presentation at the U.S. Environmental Protection Agency conference,
Assessing and Managing Mercury from Historic and Current Mining Activities, San Francisco, Calif.,
November 28-30, 2000.).

Mercury Emission Factor 2005
Taconite Facility (Ib. Hg/million Long 1990 1995 2000 .
Tons) (projected)
LTV 11.24 L 7,798,292 7,440,366 7,400,000 0
tons/yr.
Ib Hg/yr. 87.7 83.6 83.2 0
EVTAC 25.20 L 4,417,255 5,141,072 4,200,000 4,400,000
tons/yr.
Ib. Hglyr. 111.3 129.6 105.8 110.9
Hibbing 27.80 L 8,136,923 8,386,431 8,100,000 8,100,000
tons/yr.
Ib. Hglyr. 226.2 233.1 225.2 225.2
Inland 11.89 L 2,265,876 2,560,350 2,878,000 2,900,000
tons/yr.
Ib. Hylyr. 26.9 304 34.2 34.5
National 22.18 L 4,809,930 5,026,048 5,450,000 5,400,000
tons/yr.
Ib. Hylyr. 106.7 111.5 120.9 119.8
Northshore 1.10 L 2,384,061 3,658,130 4,300,000 4,300,000
tons/yr.
Ib. Hglyr. 2.6 4.0 4.7 4.7
Minntac 11.73 L 12,709,299 12,788,787 14,607,000 14,600,000
tons/yr.
Ib. Hglyr. 149.1 150.0 171.3 171.3
SUM L 42,521,636 45,001,184 46,935,000 397,00,000
tons/yr.
Ib. Hylyr. 710.5 742.3 745.4 666

26. Pulp and paper manufacturing: In earlier mercury emission inventories for Minnesota, 3.5 Ibs. per
year were attributed to emissions from boilers at pulp and paper facilities. However, these emissions are
primarily due to combustion of fuels (coal and wood products, such as bark) that are accounted for
elsewhere in the inventory.
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27. Soil roasting: An average of 83,000 tons of surface soil is heated annually in Minnesota to remove
organic contaminants. A concentration of 0.08 ppm of mercury is assumed in the soil, and it is assumed
that all of the mercury in the soil is emitted to the atmosphere.
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Appendix B

Voluntary Agreement Participant Progress Reports
Submitted to MPCA, January 1, 2002-October 15, 2005

Alliant Energy

Metropolitan Council Environmental Services
Minnesota Power

Otter Tail Power Company

Taconite Industry Combined Reports
Cliffs Erie
Ispat Inland Mining Company
Hibbing Taconite Mining Company
Northshore Mining Company
United States Steel-Keewatin Taconite
United Taconite LLC

Western Lake Superior Sanitary District

Xcel Energy



2002 ANNUAL PROGRESS REPORT
YOLUNTARY MERCURY REDUCTION AGREEMENT
ALLIANT ENERGY’S FOX LAKE STATION

INTENT

Alliant Energy supports the efforts of the State of Minnesota in the implementation of 2
voluntary program to reduce mercury use and emissions. It is Alliant Energy’s intent to
participate in a voluntary mercury reduction agreement with the Minnesota Pollution

Control Agency (MPCA).
SPECIFIC PLANS AND OBJECTIVES

Mercury From Fuel Combustion
One objective is to reduce the mercury emissions associated with the generation of
electricity in Minnesota. In 1990, mercury emissions from the generation of '
electricity at the Fox Lake Power Station were 11.1 pounds. Due to the reduction in
coal burned by the facility, the mercury emissions were reduced to 0.5 pounds in
2002, a reduction of 95% from 1990. The emissions decreased from the previous
year due to burning less fuel oil in 2002,

_ Mercury Emissions
Year {Lbs)

1990 11.1

1995 24

1998 0.1

1999 0.2

2000 0.15

2001 54

2002 0.5

Mercury-Coutaining Equipment
Another objective of Alliant Energy's voluntary mercury reduction program is to
reduce the amount of mercury used within the Fox Lake Power Station. As mercury-
containing equipment and instrumentation requires repair or is taken out of service,
Alliant Energy evaluates non-mercury options. Non-mercury replacement options are
selected if they are technologically proven and economically feasible.

Mercury Contained in
Year Plant Equipment.
_ (Lbs)
1990 1245
2000 65.5
12001 65.5
2002 | 30




MPCA, Mercury Emissions Inventory
Interstate Power & Light Co. (d.b.a. Alliant Energy)
Fox Lake Power Station

Fuel use info from plant stafistics as submitted for MPCA annual emissions inventory.
HG emissions factors from 12/8/97 letter from E. Swain, citing EPR! report "Mercury in the Environmant -
A Rasearch Update”, 1996
#6 Fuel Oit Hg factor from EPA-Fire database for emlssion factors.
All emissions are uncontrolled with ne control efficiency applied.

Year: 2002
Combustion | Fuel Hg Ernissions Heaf Input | Hg Factor Fuel Units [ - Heat Units
Source Type {Lbs} E12Bfu | ({b/E12Blu}| Bumed Cantent
Bailer #1 Nat. Gas 0.0000 ~ 0.05521 0.0008 54.613 MMCF 1011 Btu/CF
#s Qil 0.0080 0.00036 16.7 2400 Gal 149,700 Btu/gal
Total 0.006
Boiler #2 Nat. Gas 0.0000 0.05329 0.0008 52.706 MMCF 1011 BiuW/CF
#6 Oil 0.0027 0.00016 16.7 1100 Gal 149,700 Btu/gal
Total 4.003 .
Boiler #3 Nat. Gas 0.0008 1.02043 0.0008 1009.33 MMCF 1011 Btw/CF
#6 Oil 0.4950 0.02064 16,7 198,000 Gal 149,700 Btu/gal
Bit. Coal 0.0000 0.00000 6.4 - Tons 10,893 Btuilb
Total 0.496
C.T.#4 #2 Ot 0.004 0.00877 0.46 62,799 Gal 139,650 Btu/Gal
.{Htg. Boiler |Nat. Gas 0.0000 0.01834 0.0008 18.144 MMCF 1011 Btw/CF
- 0.00000 0.46 0 Gal 139,650 Btu/Gal
0.000 ' .
Plant Total 0.509




MPCA Mercury Emissions Inventory

Interstate Power & Light Co. {d_b.a. Alliant Energy}
Fox Lake Power Station

Mercury Emissions Trend from Fuel Burned

Mercury
Emissions
Year {Lbs}
1880 11.061
1985 2441
1998 0.101
1999 0.198
2000 0.145
2001 5.381
2002 0.509

Fox Lake Plant - Mercury Emissions

Lbs

1990 1995 1998 1999 2000 2001 2002




MPCA Mercury Emissions Inventory
Interstate Power & Light Co. (d.b.a. Alliant Energy)

Heatinput | Hg Faclor | Fuel | Units| FHeal | Unils
- E12Blv [ (L/E12Biu} | Bumed Content
0.05521 0.0008 54.613 MMCE 1011 B/CF
0.00036 16.7 2400 Gal 149,700 Btu/gat
0.05329 0.0008 52706 MMCF 1011 BWwWCF
0.00016 167 1100 Gal 149,700 Btu/gal
1.02043 0.0008]  1008.33 MMCF 1011 BWCF
0.02964 16.7| 198,000 Gal 149,700 Btwgal |
* 0.00000 6.4 0 Tons 10,993 Biwlb
0.00877 G.46|  62.799 Gal | 139,550 BwwGal
~0.01834 0.0008 18.144 MMCF 1011 BW/CF |
0.00000 0.46} 0 Gal 139,650 BtwGal
Heal Input | Hg Factor Fuel Units Heat Units
E12Blu | (LW/E12Btu) | Bumned Contertt
0.02067 0.0008 20.665 MMCF 1000 BIU/CF
16.7 0
0.01997 0.0008 19.972 MMCF 1000 Btu/CF
18,7 0
0.75511 0.6008 755.11 MMCE 1000 BW/CF
0.00037 16,7} 62,385 Gal 150,72 BWGal
1.7036 ‘54| 76,207 Tons 11,164 Btuilb
0.00232 0.46| 16,640 Gai 138,000 BWGal
0 0.0008 0 MMCF 0 BIW/CF

Fox Lake Power Slafion
Year 2002
Combustion| Fuel Hg Emissions
Source Type {Lbs)
Boiler #1 Nat. Gas 0,0000
#6 Oil 0.0060
Total 0.006
Baller #2 Nat. Gas 0.0000
#6 Oil 0.0027
Total 0.003
Baller #3 Nat. Gas 0.0008
#5 Oil 0.4950
Bit. Coal -
Total 0.436
CT. %4 #2 Ol 0.004
Hig. Beiflar  [Nat. Gas 0.0000
0.040
- |Plant Total 0.509
Year: 1800
Combustion | - Fuel | Hg Emissions
Source Type {Lbs)
i_Bo[Ier # Nat. Gas 0.00002
#5 Cil 0
) Total 0.600
Boiler #2 Nat, Gas 0.00002
#6 Oll 0
Tatal 0.000
Boller #3 Nat. Gas 0.0006
#6 Qil 0.1565
Bit. Coal 10.9028
Total 11.060
CT.¥4 #2 Oil 0.001
Htg. Boiler  {Nat Gas -
Plant Total 41.061

Fuef use info from plant stafistics as submitted for MPCA annual emissions inventory.
HG emisgions factors from 12/8/97 letier from E. Swain, citing EPRI report "Mercuey it the Environment -

A Research Update®, 1996
#6 Fuel Cil Hy factor from EPA-Fire database for emission factors,




MPCA Mercury Emissions Inventory

Interstate Power & Light Co. {d.b.a. Afliant Energy)
Fox Lake Power Station '
Mercury-Containing Devices

At the end of 2002, the following items were located at the plant:

12 Ibs mercury; in 1 barometer and 3 vacuum manometers
14 Ibs  mercury; in tank level indicator (#1&2 distilled water tank)
4 lbs estimate of mercury in miscsllaneous switches, flourescent
buibs, other equipment in small quantities at the plant.

30 Ibs in service
33 ibs out of service wirecylcing pending

‘Significant past events: .
In 2002, 21.5 Ibs of mercury was recovered from two gas regulators

The material, along with 11.5 [bs from the lab, are scheduled
for recycling in early 2003.

in 1996, 59 ibs of mercury from retired equipment was recovered
and recycled through Dynex.

In 1986, the light fixtures in the plant were replaced with high
efficiency lighting. As a result, the foliowing fixtures and bulbs were
sent to Dynex: 171 4-ft flourescent units, 283 HIDs,

142 compact flourescent units,



2004 ANNUAL PROGRESS REPORT A5
VOLUNTARY MERCURY REDUCTION AGREEMENT 2g
ALLIANT ENERGY’S FOX LAKE STATION

INTENT
Alliant Energy supports the efforts of the State of Minnesota in the implementation of 4 voluntary

program to reduce mercury use and emissions. It is Alliant Energy’s intent to participate in a voluntary
mercury reduction agreement with the Minnesota Pollution Control Agency (MPCA).

SPECIFIC PLANS AND OBJECTIVES

Mercury From Fuel Combustion
One objective is to reduce the mercury emissions associated with the generation of electricity in
Minnesvta. In 1990, mercury emissions ffom the generation of electricity at the Fox Lake Power
Station were 11.1 pounds. Due to the reduction in coal bumed by the facility, the mercury
ernissions were reduced to 6.73 pounds in 2004, a reduction of 39% from 1990. The emissions
increased from the previous year due to burning more fuel in 2004.

Year Mercury Emissions (Lbs) ]
1990 11 \
1995 B 2.4
B 1998 0.1
' 1999 o 0.2
2000 0.15
2000 5.4
2002 0.5
2003 4.5
2004 6.73

Mercury-Containing Equipment
Another objective of Alliant Energy’s valuntary mercury reduction program is to reduce the
amount of mercury used within the Fox Lake Power Station. As mercury-containing equiprent

and instrumentation requires repair or is taken out-of-service, Ailiant Energy evaluates non-
mercury options. Non-mercury replacement options are selected if they are technologically proven
and economically feasible,

Year Mercury Contained in Plant Equipment (Lbs)

1990 1245

2000 : 65.5

2001 65.5

2002 : 30

2003 3¢ _

2004 30




MPCA Mercury Emissions Inventory

Interstate Power & Light Co. {d.b.a. Alliant Energy)
Fox Lake Power Station

Mercury-Containing Devices

At the end of 2004, the following items were located at the plant:

12 Ibs
7 Ibs
7 fbs
4 ibs

30 Ibs

mercury; in 1 barometer and 3 vacuum manometers
mercury; in tank level indicator (#1distilled water tank}
mercury; in tank level indicator (#2 distilled water tank)
estimate of mercury in miscellaneous switches, flourescent
bulbs, other equipment in small quantities at the plant.

in service

Signiﬁcant past events:

In 2002, 21.5 Ibs of mercury was recovered from twao gas regulators
The material, along with 11.5 Ibs from the lab, were
recycled in early 2003.



MPCA Mercury Emissions invenfory
- Interstate Power & Light Co. {d.b.a. Alliant Energy}

Fuel use info from plant statistics as submitted for MPCA annual emissions inventory.
HG emissions factors from 12/8/97 letter from E. Swalin, citing EPRI report *Mercury in the Environmeni -

A Research Update”, 1986
#5 Fuel Qil Hg factor from EPA-Fire database for emission factors,

Fox Lake Power Station
Year: 2004
Combustion Fuel' Hg Emissions Heat tnput { Hg Factor Fuel Units | Heaf Units
Source Type {Lbs} E12Btu | {(Lb/E12Btu) | Bumed Content
Boler#1  [Nal Gas 0.0000 0.01659 00008{ 16455 MMCF 1008 BH/CF
#6 Ol 0.0000 0.00000 16.7 0 Gal 154,807 Btu/gal
Total 0.000
Bolter #2 Nat. Gas 0.0000 0.01641 0.0008 16.275 MMCF . 1008 Btu/CF
#6 Oil 0.0000 0.00000 18.7 0 Gai 154,807 Btu/gal
Total 0.000
Boiler #3 Nat. Gas 0.0001 0.12725 0.0008 126.241 MMCF 1008 BtwCF
#5 Oil 6.7190 0.40234] 16.7] 2,598,953 Gal 154,807 Btuigal
Bit. Goal 0.0000 0.00000 64 - Tons 10.943 Biu'lh
Total 6.719
CT.# #2 Ol 0.008 0.01751 0.46] 125356 Gl 139,700 BiGal
Hig. Boiler |Nat. Gas 0.0000 0.01598 0.0008 15.853 MMCF 1008 Btu/CF
0.0003 0.00068 0.46 4,851 Gal 138,700 Biu/Gal
0,000
Plant Total 6.728
Year: 1990
Combustion| Fuel | Hg Emissions Heat lnput | Hg Factor Fuel Units Heat Units
Souice Type (Lbs} Ei2Btu | (Lb/E12Biu} | Burned Content
Botier #1 Nal. Gas £.00002 0.02067 0.0008 206865 MMCF 1009 Bfu/CF
#3 Qi 0 16.7 1]
Total 0.000
Boiler #2 Nat. Gas. 0.00002 2.01997 0.0008 16.972 MMCF 100G Biw/CF
#6 il 0 16.7 0
Total 0.000
|Boiler #3 Nat. Gas 0.0006 0.75511 0.0008 755.11 MMCF 1000 Btw/CF
#6 Qit 0.1565 0.00937 16.7 62,385 Gal 150,172 Btu/Gal
Bit. Coal 10.9028 1.7030 6.4 76._297 Tons 11,1684 Blu/Lb
Total 11.060 '
CT.#4 #2 Oil 0.001 0.00232 046 16,840 Gal 138,000 Btu/Gal
Htg. Boiler  |Nat. Gas . 0 0.0008 0 MMCF 0 Btu/CF
Plant Total 11.061

« oy e e



MPCA Mercury Emissions Inventory
Interstate Power & Light Co. (¢.b.a. Alliant Energy}
Fox take Power Station
Mercury Emissions Trend from Fuel Bumed

Mercury Mertcury Emissions
Emissions Percent Reduction
Year {Lbs) From 1950 Emissions
1990 11.061 NIA
1985 2441 78%
1998 0101 95%
1999 0.198 98%
2000 0.145 99%
20 5.381 51%
2002 0.509 - 95%
2003 4,48 59%
2004 6.73 35%

1990 1995

Fox Lake Plant - Mercury Emissions

1998 1999 2000 2001 2002

2003

2004
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1.0 Intreduction and Background

The Metropolitan Council Environmental Services (MCES), a division of the
Metropolitan Council, submitted a Voluntary Mercury Reduction Agreement (VMRA) to
the Minnesota Pollution Control Agericy (MPCA) on December 28, 2000. MPCA
approved the VMRA on January 12, 2001. The VMRA summarizes the past actions and
outlines the commitments under this agreement, according to topic area. This annual
report describes the activities and accomplishments that occurred during the year 2001.
These activities and accomplishments are arranged using the same major headings found
in the VMRA.

2.0 Control of Discharges to the MDS

In 1998, MCES lowered its Local Limit from 100 peg/l to 2 pg/l. During 2001
MCES reevaluated its Local Limits and the limit for mercury was retained. As
in past years, if mercury was found at significant levels in wastewater from
industries, MCES worked with the industries to identify sources and requested
that they minimize their mercury loadings. MCES staff wrote “case studies™
describing the situation so that other staff could learn about sources of
mercury and ways to minimize the discharge of mercury. If an industry’s
discharge levels were above the local limit, MCES issued a Notice of
Violation (NOV), which required more formal investigation and reduction
efforts by the industry.

A study and associated report titled “Evaluation of Amalgam Removal
Equipment and Dental Clinic Loadings to the Sanitary Sewer” was completed
in 2001. The study, done in cooperation with the Minnesota Dental
Association, found that amalgam removal equipment is available from many
vendors, it operates efficiently, and that mercury loadings to wastewater

 treatment systems from dental clinics can be significant. The report will be

available for distribution in the spring of 2002.

Hospitals form an industrial group which has been issued industrial dischiarge
permits for many years. Unlike othéi industrial permittees, they tend to use
products that contain mercury, either as ingredients in solutions or as
elemental mercury in many types of devices.  Therefore, MCES works closely
with hospitals, in providing guidance and technical assistance, as well as
imposing individualized requirements on the group. For example, MCES sent
a mailing on January 24, 2001 which required hospitals to inventory their
products which contain mercury as an intentional mgredlcnt, and to write a
mercury spill prevention and control plan.
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MCES sent each permitted hospital a video promoting mercury nﬁninﬁzation.
The video, “Our Waste, Our Responsibility,” was produced by the University
of Vennont, and purchased by MCES for distribution.

In addition, MCES tnvited permitted hospitals to an MCES open house to see
various types of amalgam removal equipment, since some hospitals also house
a dental clinic.

MCES issues a regular newsletter targeting its industrial users, “Open Channel
News.” Issue No. ¢ of the newsletter (December 2001) included an article to
help permitiees locate and mirimize sources of mercury.

The “Community-wide Dental Amalgam Removal Study,” a cooperative study
with the Minnesota Dental Assaciation and the Cottage Grove and Hastings
area dentists was completed during 2001. For approximately a 3-month

. period, amalgam removal equipment was installed in all Hastings dental

offices. This equipment was subsequently removed and instalied in the
Cottage Grove dental offices. Daily sludge samples were collected at the
Cottage Grove and Hastings Wastewater Treatment Plants and monitored for
mercury concentrations. The sludge mercury loadings were determined to be
29% at the Cottage Grove Wastewater Treatment Plant and 44% at the
Hastings Wastewater Treatment Plant when the amalgam removal equipment

‘was installed in the sewershed dental clinics. A project report has been

prepared and is available upon request.

3.0  Policy-Related Actions

MCES continued to participate in the Minnesota Mercury Contamination
Reduction Imtiative.

MCES was a strong supporter of the 2001 legislative program of the
Minnesota Office of Environmental Assistance (MOEA) which resulted in the
passage of Minn. Stat. § 116.92, subd. 6, restricting the sale and distribution of

mercury thermometers. -

In 2001, MCES awarded $3,058,830 of the $7.5 million in grant monies
available {over a five-year period - 1999-2004) to reduce non-point source

(NPS) runoff. Since mercury strongly associates with soil particles, reductions
- in NPS$ runoff will lead to reductions in mercury in runoff to surface waters.
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External Pollution Prevention

MCES has dedicated much staff time to help other organizations learn about and
minimize the use of mercury and mercury compounds, as well as minimizing the
potential release of mercury to the environment. Among the activities involving
technical assistance and support which were undertaken in 2001 are the following:

The University of Minnesota Dental School installed a new air/water separator
tank and a 10 micron filter in the dental school vacuum system. These new
components will be fully evaluated in 2002, The dental school operates 370
dental “chairs.”

MCES has been an active participant in the Mercury Work Group of the
Association of Metropolitan Sewerage Agencies (AMSA), a trade group of
major publicly owned treatment works (FOTW). This group has been active
in persuading the U.S. Environmental Protection Agency (EPA) to resume
validation testing of EPA’s mercury Method 245.7 and conducting follow-up
sampling of EPA’s 1994 study of Great Lakes POTWs., The AMSA Work
Group has prepared a Domestic Waste Characterization Study that has been
presented to EPA. MCES coniributed to the study by characterizing mercury
in domestic-only wastewater and in report preparation.

AMSA and its consultant, Larry Walker Associates, began drafting a report

* “Mercury Source Control and Pollution Prevention Program Evaluation.” This

report evaluates the percent contributions from dental clinics and other key
sources of mercury to wastewater treatment plants, and will help treatment
plant operators focus their efforts to maximize the reduction of mercury
releases to the sanitary sewer. MCES staff served as peer reviewers for the
report. AMSA expects the report to be released early in 2002.

MCES continued its partnership with Park Nicollet Health Services (formerly
HealthSystem Minnesota) and the Minnesota Technical Assistance Program
(MnTAP). PNHS operates Methodist Hospital aud other medical clinics in the
Minneapolis-St. Panl area. MCES provided analytical services to evaluate
various hospital reagents and chemicals to determine mercury concentrations
in frequently used materials. PNHS provided staff support and access to their
facility. '

" MOEA sponsors meetings of healthcare providers, regulators, technical

service providers, trade associations, and others through a group known as the
“Healthcare Environmental Awareness and Resource Reduction Team.”
(HEARTT, formerly the Healthcare Industry Environmental Management
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" Advisory Group). - MCES centinues to be a participant in the activities of
HEARTT.

¢ The Environmenta! Technology Verification Program (ETV) is being
coordinated by NSF International, with sponsorship from the 1.S.
Environmental Protection Agency. This technology verification program
evaluates amalgam removal equipment by conducting testing in dental clinics.
‘Other well-known testing (I1SO) is done “benchtop” in a laboratory, and not in
an operational setting. The ETV testing is meant to gain real-life experience
using a set protocol in the actual operating clinics. MCES is providing peer
review of the testing. '

‘e MCES staff have spoken at a number of conferences, disseminating
information and promoting the minimization of the use and release of
mercury. '

o The Waste Management & Research Center (WMRC) is a division of the
_Office of Scientific Research and Analysis in the [llinois Department of
Natural Resources. MCES is providing peer review of a report written by
University of {llinois” professors on dental wastewater, to be published by
WMRC. ' ' :

» The Massachusetts Strategic Envirotechnology Partnership (STEP) is a joint
program between the Executive Office of Environmental Affairs (EOEA) and
the University of Massachusetts to assist business with the development and
promotion of innovative, technology-based solutions to environmental
problems in the Commonwealth. The STEP program is currently evaluafing
methods to test amalgam removal equipment, looking for a simpler, less

. expensive benchtop methed that could replace the ISO method. Their testing
compares a new benchtop method with clinic testing of equipment to
determine if the benchtop method is “predictive” of amalgam removal
equipment operating in clinics. MCES is providing peer review of the study.
MCES also has provided assistance to wastewater operations personnel at the
Massachusetts Water Resources Authority in Boston regarding dental mercury

issues. '
5.0  Internal Pollution Prevention

¢ MCES staff who conduct or manage demeolition projects have been informed
that all mercury-containing devices must be removed and recycled prior to
. demolition. ' _ '
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s In 2001,-MCES continued its-mercury fever thermometer exchange program,
this time expanding it to include other Metropolitan Council divisions. For
each mercury-containing thermometer that was brought in, employees were
given a mercury-free digital thermometer at no cost to the employee. Each
digital thermometer cost the Council $1.52 (down from the cost of $3.29 in
the first year of the program). In 2001, 245 mercury fever thermometers and
eight mercury thermostats were collected for recycling through this program.
This brings the total number of mercury thermometers collected in the two
years of the program to 533.

o MCES Research and Development (R&D) staff determined total mercury
concentrations in 20 sediment samples for the Lake St. Croix Sediments
Study, in partnership with the Science Museum of Minnesota. This study is
funded through a Metropolitan Council MetroEnvironment Partnership grant.

¢ Also during 2001, MCES R&D staff continued to monitor mercury
concentrations in streams in the Minnesota River basin. A total of 206 water
samples were analyzed for both total mercury and methy] mercury.

» As part of a collaborative project with the MPCA, MCES R&D staff
determined both total mercury and methyl mercury in 42 water samples from
15 Minnesota lakes.

o In conjunction with staff from the St. Croix Watershed Research Station of
the Science Museum of Minnesota, MCES R&D staff determined methyl
mercury concentrations in 32 daphnia ephippia (egg) samples collected from
sediment cores taken from two Minnesota lakes.

¢ MCES Laboratory Services has developed a Standard Operating Procedure
(SOP) for the use of EPA Method 1631 for low-level mercury analysis in
water and wastewater. Work continued throughout 2001 to develop -
proficiency in using Method 1631 in order to obtain the required minimum
detection level (MDL) for subsequent certification by the Minnesota
Department of Health.

¢ In 2001, MCES modified EPA method 245.7 to include an optional gold
amalgam trap, which enables a lower reporting-level. The reporting level
without the gold amalgam trap is 12 ng/L (parts per trillion) and with the gold
amalgam trap is 3 ng/L.. MCES Laboratory Services has been granted an
alternative test procedure approval from U.S. EPA, Region 5 to use this
method, and the Minnesota Department of Health has recently added this
method to the laboratory’s certification.
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» Procedures have been developed and implemented to use EPA Method 1669
for collection of effluent samples for low-level mercury analysis at the Cottage
Grove, Rosemount, and Metropolitan Wastewater Treatment Plants.

6.0  Technology-based Controls

Included in the Metropolitan Wastewater Treatment Plant (MWWTP) Solids Processing
Improvements Project is the installation of air pollution control equipment specifically
designed to remove mercury from air emissions from the new fluidized bed incinerators
being installed at the MWWTP. The project is being unplemented through the following
three contracts:

o MWWTP Fluidized Bed Incineratio/Air Pollution Conirol Systems: This is a
design-build contract that will provide the fluid bed incinerators, all incinerator
emissions control equipment, and the turbine generator. The contract was awarded to
Von Roll, Inc. in March of 2001. Design and equipment procurement activities have
been proceeding since that time, with installation of the incinerators scheduled to
begin in June of 2002. The new air pollution control systems for the fluidized bed
incinerators are being designed with the capability to treat exhaust gases with carbon
which are expected to achieve a goal of reducing mercury in air emissions by
approximately 70% from 1997 emission estimates. The cost for the carbon injection
technology and the enhanced particulate removal technology, which is integral to
enhanced mercury removal, is approxmately $5.7 million. Start-up of the entire
incineration and emission control system is scheduled to begin in the third calendar

quarter of 2004.

¢ MWWTP Solids Processing Improvements — Site Preparation: This contract consists
of preliminary site preparation activities for the new Solids Management Building.
Key components of the project include site excavation and partial foundation
construction. Barly construction of this work, in advance of the main building
construction, was initiated to expedite the overall project schedule. The contract was
awarded to Madsen-Johnson Corporation in September 2001. The majority of the
building excavation has been completed, and instatlation of the foundation piles
began in January 2002.

« MWWTP Solids Processing Improvements: This is the main contract for
construction of the Solids Management Building that will house the incineration and
air pollution control systems furnished by Von Roll, Inc. The contract also includes
facilities for sludge storage, sludge dewatering, sludge chemical stabilization along
with electrical, mechanical and odor control systems. Plans and specifications for this
project have been completed and construction is scheduled to begin in May 2002.
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In July 2001, MCES amended the VMRA to insert a new item in section 6. This item
states the following: _

incinerators will be conducted in such a manner as to minimize the re-release of mercury

“6.3.4 VMRA Commitment: Managemenl of ash from the fluidized bed

into the atmosphere to the greatest extent practicable.”

7.0

8.0

Mercury Reductions Achieved

¢ Previous actions taken to control sources of mercury discharged to the
collection system have resulted in a reduction of mercury concentrations in
sewage sludge at the Metro Plant from approximately 3.0 milligrams per
kilogram (mg/kg) in 1990 to 1.10 mg/kg in 2001.

VMRA Administration
e  MCES agreed to provide an annual report of the progress made under the

VMRA by March 1 of each year for the preceding calendar year. This report
fulfills that commitment.
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1.0 Introduction and Background

The Metropolitan Council Environmental Services (MCES), a division of the Metropolitan Council,
submitted a Voluntary Mercury Reduction Agreement { VMRA) to the Minnesota Pollution Control
Agency (MPCA) on December 28, 2000. The VMRA summarizes the past actions and outlines the
commitments under this agreement, according to topic area, This annual report describes the activitics
and accomplishments that occurred during the year 2002. These activities and accomplishments are
arranged using the same major headings found in the VMRA.

2.0 Control of Discharges to the MIDS

MCES formed a partnership with the Minnesota Dental Association (MDA) in 1998 as part of our
Mercury Reduction Program, and undertook the two studies noted below. The studies evaluated dental
amalgam separation equipment and loadings of mercury in amalgam to the sanitary system,

Evaluation of Amalgam Removal Equipment

This study and associated report titled “Evaluation of Amalgam Removal Equipment and Dental Clinic
Loadings to the Sanitary Sewer” were completed and distributed in 2002. The study, done in cooperation
with the MDA, found that amalgam removal equipment is available from many vendors, it operates
efficiently, and that mercury loadings to wastewater treatment systéms from dental clinics can be
significant. The results showed an overall weighted average discharge rate of 234 milligrams of mercury
per dentist per operating day with basic filters in place. Five models of amalgam removal equipment were
installed within the vacuum systems of seven dental clinics for a cumulative total of 87 "clinic-wee

The amalgam removal equipment was shown to remove 91-99 percent of the mercury discharged,
primarily by capturing amalgam. It is important to point out that mercury discharged from dental clinics
is primarily in the form of amalgam and the Jevels are quite variable, ranging from 28-540 mg
mercury/dentist/day. MCES and MDA encourage caution when using the data because of the large
variability.

Community-Wide Study

A community-wide study was conducted to quantify the amount of mercury discharged from dentat

- clinics to MCES' wastewater treatment plants (WWTPs). This was accomplished by an intensive sludge

sampling and analysis program at the Hastings and Cottage Grove (now known as Eagles Point) WWTPs

‘before and during the testing period when amalgam removal equlpment was in place at the dental clinics

upstream of the WWTPs.

While the amalgam removal equipment was in place, a 44 percent reduction of mercury in sludge was
found at the Hastings WWTP and a 29 percent reduction was found at the Cottage Grove WWTP. Based
on the meastred reductions of mercury in siudge at the WWTPs, and cstimating the removal rates of
mercury in WWTP grit, efficiency of the amalgam removal equipment in the dental offices and the
number of days of operation of each clinic, a mercury Ioading from dental clinics was ¢stimated. The
mercury loading from the dental clinics to the WWTPs was estimated at 120 mg

. mercury/dentist/operating day.

To obtain the executive summaries of either the equipment evaluation or community-wide study, please
contict Peter Berglund at 651-602-4708 or via e-mail at peter.berglund@mete state.mn.us,
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Dental Amalgam Separator Program

The results of the two studies noted above established a scientific basis for concluding that advanced
amalgam separation equipment can be.cost-effective in removing amalgam particles from the dental

office wastewater stream resulting in reduced mercury loadings to the sanitary sewer, and should be
installed. As a result, during the year, MCES and MDA developed a "Voluntary Dental Office Amalgam
Separator Program.” ‘This is a jeintly managed program that will ensure the instaliation of advanced
amalgam separation equipment in all general practice dental offices throughout the state. The program

will involve more than 1,300 general practice dentists or abaut 1,000 dental offices in the MCES service
arca. Rollout of the program began on January 1, 2003, and the final date for installation and operation of
amalgam separators is set for Febmary 1, 2005.

MDA will take the lead in promoting the program within the metropolitan wastewater service area and
throughout the state. MCES and MDA will provide technieal suppert to the dental community in order to
facilitate decision-making and separator installation by dental offices, MDA will keep a database of all
dental office activities, When an office has satisfactorily completed installation and reported waste
monagement plans, MCES will provide a certificate of compliance. Each office will be expected to report
to MCES on an annual basis in order to maintain compliance. If an office does not satisfactorily respond
to the voluptary program, MCES will take steps toward regulatory action.

The voluntary approach of this program will be less burdensome and less expensive than a conventional
regulatory approach for each dental oftice as well as for MCES. This program is a fair and low-cost
means of reducing the dental contribution of mercury to the sanitary sewer system. It avoids costly
infrastructure expenses at MCES facilities, enhances protection of the environment, continugs the
partnership with MDA and dentists, and promotes equity and fairness across sewer user groups.

The Environment Committee of the Metropolitan Council recommended adoption of the program on
November 12, 2002, with final Metropolitan Council approval on December 11, 2002,

In addition, the April 2002 and December 2002 issues of MCES® regular newsletter targeting its
industrial users, “Open Chanael News” included articles describing the activities regarding amalgam
control. Information on the dental amalgam studies was also shared with member organizations of the
Association of Metropolitan Sewerage Agencies (AMSA).

3.0 Policy-Related Actions
The foilowing policy related actions were taken in 2602:

s In 2002, MCES awarded $1,436,330 of the $7.5 million in grant monies available (over a
five-year period - 1999-2004) to reduce non-point source (NPS) runoff, Since mercury i
strongly associates with soil particles, reductions in NPS runoff will lead to reductions in i
mercury in runoff to surface waters. To date, the Council has approved about $6.5 million in
- competitive and targeted prants for nonpoint scurce pollution abatement end prevention
projects.

e Aspartofits Dental Insurance Program benefits, the Council continued to encourage
employees and their dependents to use mercury-free posterior restorations {dental cavity
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fillings) by removing the cost disincentive to selecting the significantly more expensive
mercury-free composites.

4.0 External Pollntion Prevention

MCES has dedicated much staff time to help other organizations feamn about and minimize the use of
mercury and mercury compounds, as well as minimizing the potential release of mercury to the
environment. Among the activities involving technical assistance and support that were undertaken in-
2002 are the following: '

MCES has been an active participant in the Mercury Work Group of the Association of
Metropolitan Sewerage Agencies (AMSA), a trade association representing publicly owned
freatment works (POTW). This group has been active in persuading the U.S. Environmental
Protection Ageney (EPA) to resume validation testing of EPA’s mercury Method 245.7 and
conducting follow-up sampling of EPA’s 1994 study of Great Lakes POTWs,

in March 2002, AMSA released “Mercury Source Control and Pollution Prevention Program
Evaluation — Final Report.” MCES staff served as peer reviewers of the report, which
evaluates the percent contributions from dental clinics and other key sources of mercury to
wastewater treatment plants, and will help treatment plant operators focus their efforts to
maximize the reduction of mercury releases to the sanitary sewer,

MCES is a participant in another AMSA project that began in 2002. This will involve
tracking mercury levels within wastewater treatment plants as certain cities irnplement their
programs to control mercury contributions from dental offices.

The Minnesota Office of Environmental Assistance sponsors meetings of healthcare
providers, regulators, technical service providers, trade associations, and others through a
group known as the “Healthcare Environmental Awareness and Resource Reduction Team
(HEART).” MCES continues to be an active participant in the activities of HEART.

MCES staff have spoken at a number of conferences, disseminating information and
promoting the minimization of the use and the release of mercury.

The Massachusetts Strategic Envirotechnology Partnership (STEP) is a joint program
between the Executive Office of Environmental Affairs (EOEA) and the University of
Massachusetts to assist business with the development and promotion of inmovative,
technology-based solutions to environmental problems in the Commonwealth, The STEP
program is cutrently evzluating methods to test amalgam removal equipment, looking for a
sitapler, less expensive benchtop method that could replace the ISO method. Their testing
compares a new benchtop method with clinic testing of equipment to determine if the
benchtop method is “predictive” of amalgam removal equipment operating in clinics. MCES
is providing peer review of the study. MCES also has provided assistance to wastewater

. operations personnel at the Massachusetts Water Resources Authority in Boston regarding

dental merenry issues.
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«  MCES has assisted the States of New Hampshire and Vermont, servmg as an advisor to
address issues related to mercury from dental offices.

5.0 Internal Pollution Prevention

Among the actmucs invalving internal pollution prevention that were undertaken in 2002 are the
following:

» In 2002, MCES did not aggressively promote its thennometer exchange program;
nonetheless, staff collected 69 mercury thermometers from coployees and exchanged for
digital thermometers. MCES has collected a total of 602 mercury thermometers during the
three years of the program. In addition, the mercury thermometers in the MCES first
responder kits were replaced with digital thermometers. .

« In collaboration with the MPCA, MCES R&D staff collected and analyzed over 360 river
and lake water samples for total mercury and methylmercury. River water samples were
collected from the Mississippi, Minnesota, St. Croix, Elk, Rum, St. Louis, and Poplar Rivers.
Lake water samples were collected from 15 lakes across Minnesota. These efforts were in
support of the MPCA's development of mercury total maximum daily loads (TMDL) for
Minnesota surface waters,

s  Warking with scientists from the MPCA and the St. Craix Watershed Research Station of the

© Science Museum of Minnesota, MCES R&D staff analyzed 96 sediment samples from six
Minnesota lakes (Brule, Sawbill, Alton, Kabetogama, Winnibigoshish, and Side) for total
mercury (THg) and methylmercury (MeHg). Historical rates of THg and MeHg accumulation
in dated sediment cores were compared with levels of Hg in fish in these lakes over the past

70 ycéars.

e MCES R&D staff provided analytical and consulting services to the Minneapolis Park and
Recreation Board in support of their stormwater mercury monitoring program. The Board
. provides stormwater monitoring services under contract to the cities of Minneapolis and St.
Paul. MCES staff trained Board scientists in "clean" mercury sampling procedures and
provided analytical support services throughout 2002,

»  During 2002, the MCES Laboratory Services discontinued the use of the atomic absorbance
mercury analysis on liquid sample matrices. All liquid sample matrices are now snalyzed for
mercury by atomic fluorescence, using U.S. EPA Region 5 approved alternate test procedure
{ATP) of a modified version of EPA 245.7 method, with an optiona! gold amalgam trap. The
Minnesota Department of Health certified the laboratory for the use of Method 245.7 an
January 8, 2002, Efforts wer¢ focused to develop a lower quantitation level, originally
determined to be 3 ng/L, utilizing the gold amaigam trap. The new quantitation level is 0.5
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ng/L and was placed into operation in July 2002, Low level mercury samples are collected
using EPA method 1669 at the Eagles Point, Rosemount, St. Croix Valley, and Metropolitan
Wastewater Treatment Plants and analyzed in the laboratory using the ATP approved EPA
method 245.7 with the gold amalgam trap. In August, at the request of MCES, MPCA
approved the use of EPA method 245.7 (without the gold amalgam trap) for analysis of
mercury in the effluents for the Blue Lake and Seneca Wastewater Treatment Plants, since
the permits specified the use of the preceding less-sensitive analytical method (Method
245.1).

¢ Asaresult of the "Voluntary Dental Office Amalgam Separator Program", the Laboratory
was, and currently is, involved in developing an analytical procedure that will sufficiently
oxidize all forms of mercury present in the treatment plant influent matrix. The contribution
of amalgam associated with the grit is also being quantified using an established Laboratory
modified method that has been shown to effectively recover mercury in a known weight of
actual amalgam. '

6.0 Technology-based Controls

The MCES is currently constructing new solids processing facilities at its Meiropolitan Wastewater
Treatment Plant. Site preparation, including site excavation and partial foundation construction for the
new building, was completed in July 2002. The contract for construction of the Solids Management
Building itself (that will house the incineration and air pollution control systems) began in May 2002
with final completion to occur in October 2005. This contract alse includes facilities for studge storage,
~ sludge dewatering, and sludge chemical stabilization along with electrical, mechanical and odor control

Systems,

Installation of three fluidized bed incinerators and their corresponding air emission process trains within
the solids building began in June 2002, The new air pollution control systems for the fluidized bed
incinerators are being designed with the capability to treat exhaust gases with carbon which are expected
to achieve a goa! of reducing mercury in air emissions by approximately 70% from 1997 emission
estimates. The cost for the carbon injection technology and the enhanced particulate removal technology,
which is integral to enhanced mercury removal, is approximately $5.7 million, Start-up of the entire
incineration and emission control system is scheduled to begin in June 2004,

7.0 Mercury Reductions Achieved

Actions takén to control sources of mercury discharged to the collection system have resulted in a
reduction of mercury concentrations in sewage sfudge at the Metro Plant from approximately 3.0
milligrams per kilogram (tng/kg)} in 1990 to 1.02 mg/kg in 2002.

80  VMRA Administration

MCES agreed to provide an annual report of the progress made under the VMRA by March [ of each
year for the preceding calendar year. This report fulfills that commitment.
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1.0 Introduction and thkgmmid

The Metropohtan Council Environmental Services (MCES), a division of the Metropolitan Coungil
(Council), submitted 2 Voluntary Mercury Reduction Agreement (VMRA) to the Minnesota Pollution

- Control Agency (MPCA) on December 28, 2000. The VMRA summarizes the past actions and outlines
the commitments under this agreement, according to topic area. This annual report describes the
activities and accomplishments that occurred during the year 2004. These activities and
accomplishments are arranged using the same major headings found in the VMRA.

2.0 Control of Discharges to the Metropolitan Disposal System (MDS)
Backg?ou.nd

MCES formed a partncrshlp with the Minnesota Dental Association (MDA) in 1998 as part of the
Council’s Mercury Reduction Strategy, and completed two major studies in coaperation with the MDA,
related to discharges of mercury-containing dental amalgam waste to the Metropolitan Disposal System
(MDS). These two extensive studies determined that an average of 44% of mercury reaching Council
wastewater treatment plants was directly the result of discharges from dentists. These results indicated
that some kind of action would be ) necessary to recover the mercury-containing amalgam before it
reaches the MDS.

_ i-foluhtary Dental Clinic Amalgam Reéovery Program
Begmmng int 2003 the Council and the MDA established the Voluntary Dental Clinic Amalgam

. Recovery Program, a jointly managed program designed to reduce the amount of mercury discharged to
the Couricil’s wastewater treatment plants, and ultimately to.the environment. The reduction of mercury

. would be achieved through the voluntiry installation and proper operation of amalgam separators in the

709 general practice dental clinics in the seven-county Minneapolis-Saint Pau} metropolitan area. The
MDA represents approximately 81% of the 1452 practicing dentists in Minnesota and is marketing the
program statewide. To facilitate this statewide effort, the MDA provides an update of the contractors
and ama.lgam separator equipment on its website (See Attachment 1 )

Program Implementatwn
" In the two years since _initiéﬁon of the program, significant progress has.beent made in installation of

amalgam removal equipment in dental clinics. Amalgam separators that have been tested by the ISO test .
method 11143, and have been shown to remove en average of at least 99% of the amalgam particles, will

" - be considered an approved separitor. By early February 2005, approximately 91% of the general practice

clinics in the metropolitan area had committed to installing 2 separator, As of February 2005, 468 of the
709 metropolitan area clifiics had installed a separator. The MDA and tlie Council wﬂl contmue public

outreach efforts to encourage the rcma.mmg cluucs to install the separators.
: Prog_ram Administration

Aﬁer installation, the dentzl clinics are expected to aperate and maintain the separator equipmerit as
- designed and appropriately manage all separator wastes. I order to assure adequate operation, the -

. Council and the MDA sent out a mailing in March 2004 to remind clinics to operate separators in

accordance with tested flow rates. Dental clinics are rcqulrcd to submit annual reports to MCES in order
to assure compliance.
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A steering commuttec of MDA and Council representatives oversees the direction and progress of the
program. A technical advisory committee Was also set up and includes representatives of dental supply
companies, waste management service providers, metropolitan area counties, plumbing companies, and
others.

The voluntary approach of this program has been less burdensome and less expensive than a
conventional regulatory approach for each dental office as well as for MCES. This program is an
equitable and low-cost means of reducing the dental contribution of mercury to the sanitary sewer
system. Tt avoids costly infrastructure expenses at MCES wastewater treatment facilities, enhances
protection of the environment, continues the partnership with MDA and dentists, and promotes equity
and fairmess across sewer user STouUps.

- The Vcluntary Dental Clinic Amalgam Recovery Program received a Minnesota GREAT! Award from
the Minnesota Office of Environmental Assistance, and was a public sector finalist for the 2004
Environmental Initiative Award sponsored by the Minnesota Environmental Inifiative. (See Attachments
2 and 3). .

3.0 Policy-Related Actions
The following policy related actions were taken in 2004:

» MCES completed allocation of the $7.5 million in grant moenies available (over the five-year
_period - 1999-2004) to reduce non-point source (NPS) runoff. Of the 133 grant projects in the
program, 13 contracts remain to be finalized. Since mercury strongly associates with soil
particles, reductions in NPS nmoff will lead to reductions in mercury in runoff to surface waters.

*  As part of its Dental Insurance Program benefits, the Council has continued coverage of
employees and their dependents to use mercury-free posterior restorations (dental cavity fillings)
by removing the cost disincentive {0 selecting the mgnlﬁcantly more expensive mercury-free
compasites.

40 External Pollntion Prevention

MCES has dedicated significant staff time to kelp other organizations learn about and minimize the use
of mercury and mercury compounds, as well-as minimizing the potential release of mercury to the
environment. Among the activitics mvolving technical assistance and support that were undertaken in
2004 are the following:

e  MCES has been an active participant in the Mercury Work Group-of the Association of
Metropolitan Sewerage Agencies (AMSA), a trade association representing publicly owned
treatment works (POTW).

» MCES continues to be 2 participant in an AMSA project that began 1 2002 and which continues
into 2005. The project involves tracking mercury levels within wastewater treatment plants as
 certain cities implement their programs to confrol mercury contributions from derital offices.
AMSA is also working on drafting guidance to help POTWSs and others understand issues related
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to setting amalgam separator programs.

An MCES staff person is thie lead in another AMSA group addressmg amalgam separator ISO

test method issues and related amalgam separatar program issues. This work began in 2003 and
continues into 2005.A formal process is underway to revise the ISO test method and a proposal

‘has been sent to the ISO for revision.

The Minnesota Office of Environmental Assistance sponsors meetings of healthcare providers,
regulators, technical service providers, trade associations, and others through a group known as

the “Healthcare Environmental Awareness and Resource Reduction Team (HEARRT).” MCES
continues to be an active participant in the activities of HEARRT. .

MCES staff have spoken at conferences, disseminating information andpromotmg the

o mlmrmzanon of the use and the release of mercury

- 50

MCBS staff continue to prov1de technical asststance to other mumctpahtles and states on
mercmy and amalgam separator related issues,

Internal Pollutiou Prevention

Among the a.ctmtles involving internal pollutlon preventwn that were undermken in 2004 are the
foilowmg

- MCES staff who conduct or manage demolition projects have been mformed that all mercury-

contalmng devices must bc removed and recycled pnor to. demohtlon

MCES continued its emphasis with employees on the urtportanee of appropriate management of
fluorescent lamps and mercury-containing materials from its opetatmns In 2004 a total of 4,312
ﬂuorescent lamps were slupped for recyclmg '

- MCES R&D staff collected and detexmmad total mercury (Hg) beyond permlt monitoring

requirements in: 94 daily composite samples of Metropolitan Plant influent; 53 daily composite
samples of Blue Lake Plant influent; and 52 daily composite samples of Hastings Plant influent.
The data will allow MCES staff to track the anticipated reductions in mercury loading at these

: plants due to'new controls applled to dental office dlscharges

MCES R&D smﬁ’ developed amore a_ceuratc'and precise method for the determination of total
Hg in dewatered sludge. The précision of the method is characterized by a typical relative
standard deviation of less than 5%. Accuracy is characterized by a 1}’])103{ recovery of 95% when

Iana.lyzmg cemfied reference dewatcred sludge matcnals

.MCES R&D staff collectcd and analyzed six dewatered sludge. samplcs for total Hg in suppoit of
 tests to characterize the removal of Hg by the activated carbon mjecnonf‘baghouse pornon of the

air pollution control tram of the new ﬂu1d1zed bed incinerators,

MCES staff measm'ed total Hg and methylmercury in filtered and unfiltered samples collected
across the activated sludge treatment process to characterize Hg speciation and partitioning in
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this process. A total of 48 samples were analyzed for tofal Hg, and 60 samples were analyzed for

methylmercury.

¢ MCES staff determined methylmercury in 45 water samples from the St. Louis River and its
tributaries in support of a project carried out by the Western Lake Superior Sanitary District.

s MCES staff determined total Hg in 20 sediment samples from Markham Pond, a storm water
detention pond in Maplewood, MN, in support of a1 MCES project to characterize metal and
organic potlutant loads m detention pond sediments.

60  Technology-based Controls

The MCES has mltlatcd operation of facilities in the Solids Management Building with completion of
construction scheduled for October 2005.

The first of the new fiuidized bed incinerators went into operation in September 2004. As of February 1,
2005, all three new units are in operation. The existing multiple hearth incinerators are no longer
receiving sludge feed. The air pollution centrol systems for the fludized bed incinerators are designed
with thc capability to treat exhaust gases with catbon to achieve a goal of reducing mercury in air
-emissions by approximately 70% from 1997 emission estimates. The cost for the carbon injection
technology and the enbanced particulate removal technology, which is integral to enhanced mercury
removal, is approximately $2.9 million.

Initial testing of the mercury removal of the control systcms of the first two units indicates an average
mercury removal éfficiency of greater than 99%.

7.0 Mercury Reductions Achieved
In.addition to the reductions being achieved in mercury emissions from the incineration systems, actions
taken to control sources of mercury discharged to the collection system have resulted in a reduction of

mercury concentrations in sewage sludge at the Metro Plant from approximately 3.0 milligrams per
kilogram (mg/ke) in 1990 to 0.78 mg/kg in 2004.

80  VMRA Adminisiration

MCES agreed to proﬁdc an annuai report of the progress made under the VMRA by March 1 of each
year for the preceding calendar year. This report fulfills that commitment.
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A‘ITMMENT 1
hittp:/Asmne.mndental Jorg

Revised - Features of Approved Amalgam Separators {October 14, 2004)

The fallowing listing of Fediures of Approved Amalgam Separaiors shoulcl ba used as a rep!acement for page 14 of your "re:
amalgam recovery” booklet, The Usting will change occasionally throughout fhe course of the yotuntary amalgam recovery
prograrm. Before making purchasing decisichs, please reference this Web site, or cal! the MDA office at 651/646-7454.

‘Manufacturer or distributor of amalgam separator: Air Téchniques
Model name or number: Guardian Amalgam Coliector .
..'R"emqval technology used: Sedimentation
‘Capacity: Variable, as determined by the voiume of the air;wateef separator tank
" Flow rafe factors: 3 liters per minute
Location: Single central location al the outlst of ah air-water separator
Physical dimensions: Height: 7.5%, Width: 10.5%, Cepth: 6.25"
Cost: $1,500 initial purchase (which includes 1 replacement box, $750, for adcj_itibnal replécement boxes)
Other information: Systém designed for gravity flow, so the amalgam collectloﬁ. céntéiner ‘must be installed below the air-

water separator. An gir-water separafor must be purchased i current vacuum system does not include che. Cosatincludes
amalgam recychng faes. Replacement boxes typically needad every 6-12 months

Manufacturer or distributor of amalgam separator: R&D Services

Madel name or number: The Amalgam Collectdr CHOor CH12

Removal technology used: Sedimeritation

-Capacity: 1. per chair

Fiow rate factors: Working capacity is 2.3 liters for the CHO and 3.7 liters for the CH 12
_ L-cic'a't:Io_ri: C halrsfde

-Physical dimenslans: Height: 8" or 12" {plus 4" for fittings), Oiamater: &
~ Cost: $495

Other lnformatlon Select height of a unit ta be purchased based an your ﬂow rate, Dental offics reguiady adjusts outlet
- tube height, decants liguid and occasionally empties the sludge waste Canisters may be replaced or reused. Denital office to
manage he ama!gam waste solids.

Man;xfz;ct_urer or distributor bf. amaigam separator; RED Services

Model name .or numbe: The Amalgam Collector CE18 or CE24

- Removal technolagy used: Sedimentation

Capaclty: Variable |

Fiaw vate factors: Working capacity is 6.5 Iitérs far the_ CE 18 and 16.4 liters for_lhé CE 24

Location: Single central location just upstream gf the vacuum aump




Physlcal' dirensians: Heigiit: 187 or 24" (plus 4"' o 6" for fittings), Diametar: 8" or 10"
Cost: $695 for the CET8 and $1,250 for the CE 24
Other information: Select height of & unit to be purchaséd based on your flow rate. Dental office régu[ady adjusts outlet

tube height, decants liquid and orcasicnally empties the sludge waste. Canisters may be replaced or reused, Dental office to
manage the amalgam waste solids.

Manufacturer or distributor of amalgam separator: American Dental Accessones
Model name or number; Asdex AS-9

Removal technology used: Filtration

Capacity: One filter unit per chair

Flow rate factors: 500 mliminute

Location: Chairside

Physica! dimenéion‘s: Height: 11 4", Diameter: 3"

Cost: $229 for the initial unit; $79 per filler

Other infotmation: Dental office replaces a used fitter with a new filter every 4-6 weeks. Dental office to manage'wéste
filters. ' '

Manufacturer or distributor of amalgam separator: American _l?)erilal Acosssories

Model nah‘ae or number: AD-1000 -

Removal technology used: Filtration

Cépablty: 12 chairs

Flow rate factors: 2 Iminute

Locatlon: Single central Iocatioh at cutlet of airfwater separator for either a wet or dry vaclium pump system
Physléa_[ aimgnslons: Height: 8", Width 14", Depth 10.’3"

Cost: $796 far the initial unit; $496 per replacement fiter box

Other iﬁforrnaﬁon: Filter lasts 18 months based on one full fime dentist. Cost of replacement filter includes pre-paid mailsr
and disposal.’ :

Manufaqurer or distribut'o_r of amélgam separator: Dental Recyclin_g Notth America (DRNA)
.Mode.l_;'_aame or humber: BullfroHg 10 .
Remova!-technplogy used: Sedimentation

_ C'apacity: 6 chairs

 Fiow rate factors: Holding tank volume is 10 liters

‘Location: Single central location just upstream of the vacuum pump




Physical dimenslons: Height: 20.5%, Diamster: 8.5"
Cost: $50/month service ag reement (2 year mini mum contract)

. Other information: 120 V AC power supply needed to pump semed effiuent from unit, Utilizes an automatic timer, Service
“fee includes recycling of amalgam waste. Unit js- available in larger sizes and priced aooordmgly

Manufacturer or distributor of amalgam separator: Dental Recycling North America {DRNA)
Model name or numbef: MRU.

Removal technolagy used: Sedimentation, filtration and ion exchangse

Capacity: 6 _chéa’rs

Flow rate factors: Holding tank volume s 10 liters

Lccaﬁon:'Singlé central facation just epstream of the. vacuum pump

Physical dimensions: Height: 24", Widih 16, Dapth 12

Cost: Call DRNA for pricing information

Other Infonmation: 120 V AC power supply needed fo pump settled effluent from unil Utilizes an automauC timer. Service
fee includas recycling of amalgam waste, Unit is available In [arger sizes and priced Ezcoord!ngJy

Man ufacturer or distributor of amalgam separator; SaimetoX

ﬁnqde! name or number; Hg &

ﬁe‘movﬁl technology used: Sedimentation, fillration, and chemical b_incﬁng .
Capaclty: 10 d\glr’s

. F.Io'\n; réte-factor#: 80 ml!miﬁﬁte, Surge tank capacity is 4.6 fiters
'Location:'Single central location just upstream of the vactium pump.
Physical dlmeris'ions: Heigﬁ:: 29", Width: 14, Depth: 8

Cost. $695 for the initial unit; $250 per filter

Other infonnatlon Fll!er replacecl approdmatzly every 6 months or when fufl. The $250 filter purchase includes recycling.
Lease plan also available ($59.95/mo.) if purchased direct from manufaciurer.

.Manufacturer or distributor of amaf_garﬁ soparatof:' SolmeteX
M_og_:lel name or iumber: Hg 10 t

Reﬁaval _technoiogy. used: Sedlm_entélion, ﬁltratioh. and chemical binding
" Capacity: 10-25 chairs '

‘Flow rate factors; ot applicable sinc}e.it uses 3 95 fiter (25-gallan) ho_lding tank an_d batch treatment

L-_ocation:.Singie central location downstreans of the vacuum pump.




Physicat dimensions: Tark Dimensions: Height: 48", Diameter: 25", plus 6 filkers mounted on the wall
Cost: $7,450 for the initial unif and filters, $1,050 for a 6-filter replacement kit. Individual filter uriits‘ afso avallabie.

~ Other information: Units are custom madé to accommodate an ofﬁoe s flow rate. Filter kit would be replaoed from quarterly
to annually. 120V AC power supply needed to pump efﬂuent thmugh the treatment. -

Manufacturer or distﬁbutor of amalgam separator: Maximum Separation Systems.
Model name or number: MSS 2000

Removal technology used: Sedimentation and filtration

Capaclty: 16 chairs

Flow rate factors:

-Surge tank capacity: 22 liters

- Flow through rate: 2.5/ters/minute

Location: Single central locatian just-upstream of the vacuum pump.”

Physical dimensians: Height: 28", Width: 18.5" , Depth: 15"

~.Cost: $1,395 pef unit. $185 per setfling tank plus $185 recycling fee.

- Other information: Initial cost Includes two inittal setfling tanks, both of which would ast one dentist approximately two
years or two denlists approximately cne year. 120V AC power supply needed.

Manufabt_urer or distrtbutor of amalgam separator: Maxi;num Separa!i;:vn Syste'ms
Model name or number: MSS 1000
Removal technology used: Sedimentation and fitration -
Capacity: 6 chairs
Flow rate factors:
- Surge tank capacity: 11 liters
- Flow through rate: 1 liter/minute
Locatian: Single central location just upstream of the vacuum pump.
'Phys'lca.l dimensions: Height: 24", Width: 18.5", Depth: 157 |
" Cost: $968 per unit, $1 BS per setﬂang tank plus $185 recycimg fee.

Other Infon*nation The MSS 1000 has one settling tank {rather than two tanks) which would last one dentist approximately
one year. 1 20V AC power supply needed.

Manufacturer of distributor -of aﬁalgam separatot: AB Dental Trends
Model name or number: Rasch 890 -_. 1000
- Removal technology used: Sedimentation, fillration, and ion éxr;hange
Ga'pa_ci.éy_: 12 chaits |

Fiow rate factors: 2 liters/minute




Location; Single ceﬁtral lacation at the outlet of a wet systém' _

P_hysical dim_énsion‘s: Height; 28.57, Depm:_ 10.25%, Widih; 12.75"

Cost: $1,190 which includes én air-water separator

Other information; Cost of a replacement canister is $596 The Rasch 890-100G is for use with. a wet vacuum pump

_systerni. The standard canister is typically replaced about every 18 manths per doctar. Canister replacement cost
includes managament of the waste.

Name of amalgam separato.r: AB Dental Trends

Model name or number: Rasch 890-6000

Removal technology used: Sedimentation, filtration, and ion exchange
Capacity: 12 c‘ﬁgim | |
Flow rate factors: 2 liters/fminute

Location: Single central _Iocatio_n at the outlef of a dry_system.

Physlcal dimenslons: Height: 5.257, Width: 9, Depth: 12.25" i

Cost; $666 which include camsler and cohnectors

Other Informatlon: Cost of 4 replacement canister is- $596. The Rasch'880-6000 is for use with a dry vacyum pump
system. The standard canister is typlcally replaced about every 18 months per doctor. Canister replacement cost incudes

management of the waste,

Manufaétur_er or distributor of amalgam separator: AB Dental Trends
Model name or number: Rasch 890-1000/4000 |
‘Removal technology used: Sedimentation, filtration, and ien excharige
Capacity: 12 chialrs )

Flow rate factors: 4 jiters/minute

Location: Single central iocation at the outtet of an air-water separator for a wet system.

Physlcal dimensions: Height: 35°, Width: 10", Depth: 13"

Cost: Approx.-$1,900, which includes an air-water séparator
Other trifonhation: Both modelé arg two-stage systems. Cost of a replacament box for elther the first stage or the second
stage is $596. The Rasch 880~1000/4000 Is for use with & wet vacuutr pump system that does not have an air-waler
sapariator and the Rasch 890-6000/4500 is for a dry vacuum pump system or for & wet systern that has an air-water
separatar; The standard canister is fypicaliy replaced aboitt every 18 months. Cost Includes management of the waste.

Manufaéturer dar distn’ butc_:r of'an-ialga_m Sepéra_tor: AB Dental Trends
Made! name or number: Rasch 830-6000/4500

Removal technology uséd: Sedimentation, filiration, and lon exchange




. Capacity: 12 chairs
* Flow rate factors: 4 liters/minuie
Locaﬁc’in:_Singfe central lécaﬁon at the outlet of an air-water separator for a dry system.
Physicél.dimenéions: Height: 6", Widih‘. g, Depth: 12"
Cost: $1 ,330_ which does net include an alr-water sepat;ator
Other information: Both models are two-stage systerﬁs. Cost of a replacement box for either. the first stage or the secand
stage is $596. The Rasch 890-1000/4000 Is for use with a wet vacuum pump system that does not have an air-water

separator and the Rasch 890-6000/4500 is for a dry vacuum pump system or for a wet system that has an airwater
separator. The standard canister is {ypically replaced about every .18 months. Costincludes management of the waste.

Manufacturer or diétrlbutor of amalgam separator: Rebec
Modet name or number: Catch 1006 (fon'nény called RME ZODO-CatbhHg)
Rémoval-f.echnolagy used: Sedimentation and filiration
Capaclity: 8 chairs
Flow rate factors: 1 liter/minute. Surge tanic capacity: 19 liters
Location: Single central location just upstream of tha vacuum pump.
Physical dimensions: Height: 23.57, Width: 20° , Depth: 8"
' Cost' $1,895 per unit. $395 per repla'{:ed settling tank.

Other information: Cost indudes processing of the waste For 8 operatcmes. the setile tank wou'ld be changed out
annugily, Larger systems are available. :

_M'aﬁufatture'r or distrlb_ﬁtor cn; amalgam séparawr:.Rebec

ﬁ[odel fame or number: Catch 400 .

Removal techriology .used: Sedi_mentalion and filtration

Capacity: 4 chairs

'I'F-{.bw rate factors: 1 fiterfminuite. Surge tank capacity: B iters
Locat_tqr!: Si.ngle_ éentral _Iocation just qpstrearn of the Qacuum pump.:
IP.'hyi.ilc.aI dimensions: Height: 18", Width' 14", Depth: &7

~ Cost: $985 per unit. $305 per replaaed settiing tank.

Other tnformation: Cost includes processing of the waste Ford uperatones, the settie tank would be. changed out
annually. Larger systems are a\ratlahie
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The Meiro WaterShed Partners, -y

2 collshoration of water resource
educators in the Twin Cilies,

for their "Minnesota Water —
Let’s Keep It Clean” stoxmwater
educarion program that provided
consistent clean-water messages in
mags media across the Fwin Cities
metro area, The Metro WaterShed
Partners abio orade veady to-adapt
stormuwater educational materials
available to cities and neighborhood

organizations.

The Metropolitan Coumeil Environmental Services
Divislon for sustainable design in 1he expamnsion of the
Eagies Point Wastewater Treatment Plant in Cottage Grove.
The plant was Lripled in capacity while in continuous
operativn on u lmited -area site in a sensitive environmental
lacation on the blufi:
above the Mistissippi
River. Sustainable
design features include
building orientation,
ingalation, lighting
and daylighting, office
furnishings, recycling
of demolition debris,
and stormwater control
and {andscaping. Two
remarkable featores are
elimination of specific
1oxic chemiralt and heatiog and cooling. Chlorine gas and
liquid sodium bisulfite were replaced by ultraviolet lamps for
disinfection of the 3,000,000 gallon daily flow of effluent.
Heating and cooling of the plant administration building

is supplemented by 2 thermal heat pump exchange with the
relatively year-round consistent tenperatare of that same
effluent. :

The Metropolltan Counddi Environmental Sexvices
Divislon for it partmership with the Minnesota Dental
Association to develop and implement a voluntary
dental ¢linic amalgam recovery program. The project

" staff completed two research studies showing that dental
clinics are a significant source of mercury to wastewater
treatment plants and that
cost- effective amalgam
separators are available

_ to dentists. The goal is to

have all gencral practice
dentists who place or
Temove amalgam install
and opecrate a stparalor,
significandy improving
water quality in the siate.

. covering approximately 1,200

23§ wrtlands while siill allowing
‘# for development. The plan
" promotes smart growth

The Rice Creek Watershed
Distelct for its comprehensive
wetland management plan,

acres of land in the growth
corridor of Blaine, that
consalidates and preserves

large tracts of high-quality

and natural resource-based
planning, improves wetland
and ecological integrity, meets
stormwater needs, satisfies
landowner issues, and solves a

- 1g5-year legal impasse.

The Solld Waste Management Coordinating Board for
Community POWER {Partners on Waste Hducation and
Reduction), a program that reaches people with waste reduclon
messages through organizations or institutions they are aiready
part of, such as churches, senior groups, youth groups, schools,
arts organizations, neighborhood associations, social service
agencies, and civic groups. In itz first ewo years, Cornmurity
POWER involved over 3,10G people in wasie
reduction activities and reached 150,000
ather people with waste reduction
messages through newsletiers, e-mail,
direct mail, presentations, and comrnunity
newsletters.

' mmm‘ys‘lﬂiﬂ" Office incorporates many design

features 1hat-benefit the environment into its newly constructed
Steele County Detention. Center. A geothermal heating and
cooling pyrtem redutes the need for natural gas, and daylighung
reduces the need for artificial lighting and improves the
general aunosphere. The building’s architects carefully selected
roaterials with - -

regyeled content [
that ecan also

be recycled
Later, adong
with preducts
that haye fewer
emissions of
volatile organic

compounds.

o




ATTACHMENT 3
' '_2004'Ehvir0mﬁéntal Initiative Awards Fmahsts

\lllllllltal'ﬂ llental ﬂlillll: nmalnam Recovery l’ﬂi!ll‘ilm

In January 2003, the Metropolitan Council of the Twin Cities and the anesota Dental Association
established a jointly managed Voluntary Dental Clinic Amalgam Recovery Program that will reduce the
amount of mercury loadings to the sanitary sewer system by up to 44 percent, significantly improving
water quality in the state of Minnesota. This program is the resul¢ of ground-brealking scientific studies
that proved conclusively, and for the first time nationally, that: dental clinics contribute up to 44 percent
of mercury loadings to wastewater; the amount of mercury- containing amalgam entering wastewater from
dental clinics can be sasily controlled with the installation of proper equipment (amalgam separators); and
proper . installation and operation of approved separators can result in a 99 percent reduchon in the amount
of amaigam entcnng wastewater. : '

The goal of this prograin is the voluntaty participation of aIl of the 3,200 dentists in the state who placc or

remove amalgam in the proper installation and operation of separators by February 2005. Thus far, 64

- percent of the clinics throughout Minnesota have committed to installing a separator, and 20 percent have
_ installed a separator, This program has been more cost-effective than a traditional regulatory approach,
which would have required industrial discharge permits and related fees, as well as on-going sampling
and analysis-of clinic wastewater: It can be replicated elsewhere because the long-term research reached

‘conclusions that are valid regardless of [ocation and profcssmnal organizations similar to MDA exist in

other states

~ Land Use ~

Nakota County Farmland and Hatural firea Prulectinn

. The Dakota County Farmland and Natural Area Protection Program was initiated in response to growing
citizen concerns about rapid: urbamzanon and associated issues. State-of the-art geographic information
system technology was used to idéntify and analyze high-quality agncultural land and natural areas.
Through an extensive public participation process, collaboration with non-govemmenﬁal organizations
and inter-govemnmental coordination, the county devel'aped a prioritization and implementation plan to
permanently protect 5,000 to 10,000 acres of contiguous blocks of agncultural land, natural areas and

' greenway comdom, while also enhancmg water quality. .

The county board adopned the countymde plan in January 2002. A cmzens group then developed and
implemented an advocacy campaign to provide funding for this initiative. In November 2002, voters
approved a $20 million bond, reférendum. In June 2003, the county board established a citizens advisory

" - committee and approved guidelines for implementing the Parmiand and Natural Area Program. A

comprehensive outredch éffort resulted in 29 farmland and 22 natural area applications. The board has
now approved 12 faxmland easement projects totaling 2,672 acres and seven natural area pro_;ects totaling
641 acres.

Minnow Pnntls Hestnraunn
In December 1996 the anesota Department of Natural Resouroes purchased the 18-acre anow
- Porids site. Over a 50-year penod, the site had been systematlcally changed: fromi a naturat wetland
ecosystem with nine flowing springs into a managed minnow-raising operation with 2¢ man-made basins
‘connected by over 4,000 feet of metal pipe, concrete structures and bituminous paving.
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1.0 Introdaction and Background

The Metropelitan Council Environmental Services (MCES), a division of the Metropolitan Council,
submitted a Voluntary Mercury Reduction Agreement (VMRA) to the Minnesota Pollution Control
Agency (MPCA) on December 28, 2000. The VMRA summarizes the past actions and outlines the
commitments under this agreement, according fo topic area. This annual report describes the activities
and accomplishments that occurred during the year 2303. These activities and accomplishments are
arranged using the same major headings found in the VMRA.

2.0 Control of Discharges to the MDS

MCES formed a partnership with the Minnesota Dental Association (MDA) in 1998 as part of our
Mercury Reduction Program, and undertook the two studies noted below. The studies evaluated dental
amalgam separation equipment and loadings of mercury in amalgam to the sanitary system.

Voluntary Dental Clinic Amalgam Recovery Program

In January 2003, the Metropolitan Council of the Twin Cities {Council) and the Minnesota Dental
Association (MDA) established the Voluntary Dental Clinic Amalgam Recovery Program, a jointly
managed program to significantly reduce the amount of mercury discharged to wastewater treatment
plants, and ultimately to the environment. The Council and MDA issued a joint press release and
associated fact sheet on the program on January 3, 2003 (See attachments 1 and 2.) A booklet promoting
this program was produced by the Council and the MDA, and sent to all Minnesota dentists in March of
2003. (See Attachment 3.) In addition, the MDA provides an update of the contractors and equipment on
its website {See Attachment 4.) The reduction of mercury will be accomplished through the installation
and proper operation of amalgam separators in the 825 general practice dental clinics in the seven-county
Minneapolis-Saint Paul metropolitan area (approximately 1656 statewide). The Council operates the
wastewater collection and treatment system for the Twin Cities metropolitan area and the MDA
represents approximately 81% of all practicing dentists in Minnesota. The Minnesota Chapter of the
American Public Works Association presented its 2003 annual “Technical Innovation Award” to the
Council and to the MDA for this program.(See Attachment 5.)

Background

The Council and the MDA began working together in 1998 to explore the best options for keeping
mercury-containing amalgam from entering wastewater — intercepting a pollutant at one of its sources.
Council staff conducted extensive studies from 1998-2001, including analysis of mercury loads in dental
clinic wastewater and on-site evaluation of various types of amalgam separators, in seven clinics. The
comprehensive nature of the studies was unique. The first study tested five separators for effectiveness
and all of the mercury containing wastewater from the clinic vacuum systems was captured, thereby
eliminating the problem of collecting unrepresentative subsamples. Custom made sampling equipment
was designed and installed to operate under vacuum, within the clinic vacuum systems. The second study
involved monitoring mercury levels in biosolids at two WWTPs, each with and without amalgam
separators in place at virtually all dental clinics tributary to those plants. These studies confirmed that
dental clinics are a significant source of mercury in wastewater, up to 44%, and there are economical
separators that can effectively treat clinic wastewater. Based on what was learned from the studies, staff
from the Council and the MDA worked together to create a program that promotes the installation and

proper operation of amalgam separators.

Program Implementation
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The Environment Committee of the Metropolitan Council recommended adoption of the program on
November 12, 2002, with final Metropolitan Council approval on December 11, 2002. The Voluntary
Dental Clinic Antalgam Recovery Program was announced in the Twin Cities in January 2003, with the
MDA and the Council promoting the program with the goal of achieving voluntary installation and
operation of acceptabie amalgam separators by ail dentists who place or remove amalgam (primarily
general practice clinics) within the Council’s wastewater service area, by February 2005. The Council
and the MDA provided necessary program information to the dental community, such as mailings and
notifications, lists of approved amalgam separators and service providers, and an informational booklet
on the program. In addition, the MDA also began promoting separator installation to dentists throughout
the state of Minnesota. Dental clinics are expected to operate the separators appropriately after
installation and to properly manage the amalgam waste collected by the separators and other devices such
as chairside traps.

The program targeted February 2005 as the date by which the amalgam separators would be instailed and
operational. As of mid-November 2003, less than one year after the announcement of the program, 1047
general practice clinics out of approximately 1656 general practice clinics statewide have committed to
installing a separator. (By February 20, 2004 this had increased to 1054 clinics.) This represents
approximately two-thirds of all applicable Minnesota clinics. On-going ottreach and technical assistance
efforts are expected to be successful in achieving the program timelines. As of November 2003, 140 of
the 825 metropolitan area clinics have installed a separator. (See Attachment 6.) (By February 20, 2004
this had increased to 162 metropolitan area clinics.)

Program Administration

- At the outset, MDA asks each dental clinic to make a commitment to install an amalgam separator. After
installation, clinics will report to MDA on their amalgam separator installation and related waste-
management practices. The Council will then provide a certificate of compliance to the clinic. After
being issued a certificate, a clinic will be presumed to be meeting the Council local limit, exempt from
needing a Council Industrial Discharge Permit and paying permit fees, and exempt from self-mouitoring
requirements (sampling and analysis). In order to maintain the certificate of compliance, the clinic will be
expected to report to the Council on an annuai basis.

To maintain certification, dental clinics must operate within the expectations of the Voluntary Amalgam
Recovery Program, including ongoing operation of the amalgam separator equipment and proper
management of all amalgam wastes. Amalgam separators that have been tested by the [SO test method:
(No. 11143), and have been shown to remove an average of at least 99% of the amalgam particles, will be
considered an approved separator. This 99% criterion is above the 95% called for in the basic ISO test,
measting up to 1% can pass the separator, rather than up to 5%. The Council has alse put forth a
considerable effort in 2003 to address a discrepancy in the ISO test method related to flowrates used for
conducting the test. This effort should tead to an improved awareness by others using the ISO test
procedure as a method to evaluate separators,

A steering committee of MDA and Council representatives oversees the direction and progress of the
program. A technical advisory committee was also set up and includes representatives of dental supply
companies, waste management service providers, metropolitan area county hazardous waste
representatives, plumbing companies, and others.
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The voluntary approach of this program will be less burdensome and less expensive than a conventional
regulatory approach for each dental office as well as for MCES. This program is a fair and low-cost
means of reducing the dental contribution of mercury to the sanitary sewer system. It avoids costly
infrastructure expenses at MCES wastewater treatment facilities, enhances protection of the environment,
continues the partnership with MDA and dentists, and promotes equity and fairness across sewer user

groups.

3.0 Policy-Related Actions
The following policy related actions were taken in 2003:

e In 2003, MCES awarded $1,172,874, and reallocated $627,500 of the $7.5 million in grant
monies available {over a five-year period - 1999-2004) to reduce non-point source (NP'S)
runoff. Since mercury strongly associates with soil particles, reductions in NPS runoff will
lead to reductions in mercury in runoff to surface waters. To date, the Council has approved
about $7.5 million in competitive and targeted grants for nonpomt source pollution
abatement and preventlon projects,

¢ As part of its Dental Insurance Program benefits, the Council continued coverage of
employees and their dependents to use mercury-free posterior restorations (dental cavity
fillings) by removing the cost disincentive to selecting the significantly more expensive
mercury-free composites.

4.0 External Pollution Prevention

MCES has dedicated much staff time to help other organizations learn about and minimize the use of
mercury and mercury compounds, as well as minimizing the potential release of mercury to the
environment. Among the activities involving technical assistance and support that were undertaken in
2003 are the following:

» MCES has been an active participant in the Mercury Work Group of the Association of
Metropolitan Sewerage Agencies (AMSA), a trade association representing publicly owned
treatment works (POTW). This group has been active in persuading the U.S. Environmental
Protection Agency (EPA) to resume validation testing of EPA’s mercury Method 245.7 and
conducting follow-up sampling of EPA’s 1994 study of Great Lakes POTWs.

¢ MCES is a participant in an AMSA project that began in 2002, and is still underway. This
will involve tracking mercury levels within wastewater treatment plants as certain cities
implement their pragrams to control mercury contributions from dental offices.

» An MCES staff person is the lead in another AMSA group addressing amalgam separator
ISO test method issues and related amalgam separator program issues. This work began in
2003, and is now ongoing.

¢ The Minnesota Office of Environmental Assistance sponsors meetings of healthcare
providers, regulators, technical service providers, trade associations, and others through a
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group known as the “Healthcare Environmental Awareness and Resource Reduction Team
(HEARRT).” MCES continues to be an active participant in the activities of HEARRT.

MCES staff have spoken at a number of conferences, disseminating information and
promoting the minimization of the use and the release of mercury. MCES staff testified
before a U.S. House of Representatives’ Subcommittee on Human Rights & Wellness
Hearing in Washington D.C. on dental amalgam waste issues.

The Massachusetts Strategic Envirotechnology Partnership (STEP) is a joint program
between the Executive Office of Environmental Affairs (EOEA) and the University of
Massachusetts to assist business with the development and promotion of innovative,
technelogy-based solutions to environmental problems in the Commonwealth. The STEP
program is currently evalpating methods to test amalgam removal equipment, looking for a
simpler, less expensive benchtop method that could replace the ISO method. Their testing
compares a new benchtop method with clinic testing of equipment to determine if the
benchtop method is “predictive” of amalgam removal equipment operating in clinics. MCES
is providing peer review of the study.

5.0 Taternal Pollution Prevention

Among the activities involving internal pollution prevention that were undertaken in 2003 are the

following;

MCES staff who conduct or manage demolition projects have been informed that all
mercury-containing devices must be removed and recycled prior 1o demolition.

MCES continued its emphasis with employees on the importance of appropriate management
of fluorescent lamps and mercury-containing materials from its operations. In 2003, a total
of 1,944 fluorescent lamps and six pounds of elemental mercury were shipped for recycling.

MCES R&D staff collected and analyzed 132 stream water samples for filtered and
unfiltered total mercury and methylmercury and 30 other water quality parameters. Samples
were collected from the Mississippi and Rum Rivers, and from Trott Brook and Cedar Creek,
two tributaries of the Rum River. The research has demonstrated that methylmercury inputs
to these streams are seasonal and primarily associated with high discharge events during mid-
summer. Higher methylmercury concentrations are cotrelated with reducing conditions in
these stream waters, suggesting that wetlands are sources of methylmercury to these streams.

MCES R&D staff collected and determined total mercury in 59 daily composite samples of
Metrepolitan Plant influent over a cumulative period of 8 weeks. The data will allow MCES
staff to track anticipated reductions in mercury loading at the plant due to new controls
applied to dental office discharges.

MCES R&D staff collected and analyzed 32 samples of treatment plant effluent for filtered
and unfiltered total mercury. Twenty samples were collected at the Metropolitan Plant, and 4
each were collected at the Blue Lake, Seneca, and Empire Plants. The results provided
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information on the degree to which mercury partitions to solid phases in these effluent
streams.

» MCES R&D staff provided analytical and consulting services to the Minneapolis Park and
Recreation Board in support of their stormwater mercury monitoring program. The Board
provides stormwater monitoring services under contract to the cities of Minneapolis and St.
Paul.

* In 2003, the MCES Laboratory purchased a new mercury analyzer capable of detecting
mercury using either atomic fluorescence or atomic absorption technique. This instrement is
dedicated to low level mercury analyses,

In 2003, the MPCA added low-level mercury monitering requirements to newly reissued NPDES
permits for Hastings, Empire, Seneca and Blue Lake. The monitoring frequency varies from monthly to
quarterly and is determined by each permit requirement.

The Laboratory has completed its developmental work to measure all forms of mercury, including dental
amalgam, present in the wastewater influent matrix. This project was conducted in conjunction with the
MCES Research & Development Section and has since been taken over by this section.

6.0 Technology-based Controls

The MCES is currently constructing new solids dewatering, chemical stabilization and incineration
facilities at its Metropolitan Wastewater Treatment Plant, Construction of the new Solids Management
Building began in May 2002 with final completion scheduled to occur in October 2005.

Installation of three fluidized bed incinerators and their corresponding air emission process trains within
the solids building began in June 2002. The new air pollution control systems for the fluidized bed
incinerators are being designed with the capability to treat exhaust gases with carbon which are expected
to achieve a goal of reducing mercury in air emissions by approximately 70% from 1997 emission
estimates. The cost for the carbon injection tcchnology and the enhanced particulate removal technology,
which is integral to enhanced mercury removal, is approximately $5.7 million. Initial start- -up of the
incineration and emission control system is scheduled to begin in June 2004,

7.0 Mercury Reductions Achieved

Actions taken to control sources of mercury discharged to the collection system have resulted in a
reduction of mercury concentrations in sewage sludge at the Metro Plant from approximately 3.0
milligrams per kilogram (mg/kg) in 1990 to 0.94 mg/kg in 2003.

8.0 VMRA Administration

MCES agreed to provide an annual report of the progress made under the VMRA by March 1 of each
year for the preceding calendar year. This report fulfills that commitment.
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MINNESOTA POWER PROGRESS REPORT ON OUR
MERCURY VOLUNTARY AGREEMENT
SUBMITTED TO THE MINNESOTA POLLUTION CONTROL AGENCY
JANUARY 24, 2003

L INTRODUCTION

Minnesota Power (“MP") supports the Minnesota Mercury Contamination Reduction
Initiative, and the Advisory Council recommendations that culminated from that effort.
One recommmendation of the Advisory Council was for mercury sources to enter into
voluntary agreements with the Mimnesota Pollution Control Agency ("MPCA™) that
detail action items to reduce or work towards reducing mercury releases. M submitted a
Mercwy Voluntary Agreement to the MPCA on July 6, 2000 that described our
commitiment to explore additional opportunities to further reduce mercury. MP submitted
a progress report on August 15, 2001. MP submits this second progress report 1o outline
the activities that have been implemented since the previous report, and any additional
activities that are planned for the future or are being evaluated at this time.

For many ycars, MP has had a mercury reduction program. MP has been and continues to
be actively involved in trying to develop solutions to the mercury issue. Past activities
include such things as voluntary emissions testing and environmental monitoring, co-
sponsoring mercury control technology studies, and various mercury product and waste
management programs for MP and our customers. These activitics are summarized in
more detail m the Mercury Voluntacy Agreement document referenced above,

2. EFFORTS TO ADDRESS STACK MERCURY EMISSIONS

Efforts that MP has undertaken over the past year to address stack emissions of mercury
are summarized below. These efforts focused on contro] technology research aimed at
finding solutions for longer-term, more sigrificant mercury emission reductions while
continuing to achieve feasible short-term emission reductions.

2.1  Control Technology Research

2.1.1 Laskin Control Technology Study

As described in the August 2001 progress report, MP worked with EPRI (formerly the
Electric Power Research Institute) in the year 2000 to assess mercury emissions from our
Boswell Energy Center (“Boswell”) and conduct control technology experiments. The
objectives of the study were to evalvate flue gas mercury concentration, mercury
speciation, and removal effectiveness for the existing air pollution control equipment at
Boswell, assess potential options to further reduce stack mercury emissions to different
levels, and project feasibility and cost impacts.

As a follow up to our work at Boswell, MP partnered with Xcel Energy. EPRI, Apogee
Scientific and URS to conduct full scale mercury control technology studies at our Laskin
Energy Center (“Laskin™). These studies consisted of three phases, including chemical
additives/fuel blending, activated carbon injection, and Mercury Capture by




Amalgamation Processes (“MerCAP™), Our initiatives are some of the first actual,
full-scale mercury control efforts in the nation,

2.1.1.I Chemical Additives/Fuel Blending

It is known that the speciation of mercury in flue gas affects the ability of scrubbers to
remove mercury. Oxidized mercury has been assnmed to be water soluble, and scrubbers
tend to be effective at removing oxidized mercury. Elemental mercury, on the other
hand, is insoluble and is not readily removed by wet scrubbers. It is also known that the
form of mercury depends to a degree on the chloride content of the coal. Bituminous
coals tend to have higher chioride content, and the mercury tends to be primarily in the
oxidized form. Sub-bituminous coals, on the other hand, tend to be guite low in chloride
content and the mercury is primarily in the elemental form. MP facilities burn primarily
low sulfur, low mercury sub-bituminous coals as a compliance coal for SO, emissions.
The purpose of this study was to evaluate the effect of adding chloride to sub-bituminous
coal, either through chemical addition or blending with bituminous coal, on the mercury
speciation and subsequent capture by the existing scrubber. The studies were conducted

in May 2002.

The chemical additives study, conducted on Unit 2 at Laskin, consisted of adding
chloride compounds at varying rates to the coal feed. Two different chloride compounds
were tesied. Tests were designed to evaluate the effect of chloride source as well as feed
rate on mercury speciation and capture. Most tests were conducted over a 24-hour

- period, with the whole stody lasting approximately two weeks. Speciated mercury
measurements were made using EPRI's semi-continuous mercury analyzers both before
and after the wet scrubber, to assess the amount of formation of oxidized mercury, and
capture across the scrubber. Support data were also collected (e.g., trace metals,
hydrogen chloride, and plant operation data).

Preliminary results indicate that the addition of chloride compounds have the potential to
increase ‘the oxidation of mercury, and subsequent capture, although the results are
mixed. Under baseline conditions, the oxidized mercury fraction averaged approximately
ten percent at the inlet to the scrubber, with approximately eight percent total mercury
removal across the scrubber. Mercury oxidation in the flue gas generally increased as the
chloride compound feed rate increased. Addition of chloride compound #1 resulted in
over 80% oxidation at the highest feed rate. However, with this particular chloride
compound, there was no apparent increase in mercury capture with the increase in
mercury oxidation. Addition of chloride compound #2 resulted in up to 50% oxidation,
with aver 30% mercury capture at the highest feed rate. These resuits indicate that the
type of chloride compound may impact the ability of the wet scrubber to remove the
oxidized mercury.

Significant operational impacts were observed during the testing. Opacity tended to
increase with increased chloride compouad feed rate. Hydrogen chloride (“HCI”) in the
flue gas increased with increased chloride compound addition, although the wet scrubber
was effective at removing most of the added HCL. This increased the chloride
concentration in the scrubber Jiquor. It is not known what impact this increase in chloride



would have on operations over the long term. Another unknown is whether addition of
chloride, with subsequent formation of HCl in the flue gas, would result in significant
corrosion impacts in the boiler. Long term testing would be needed to be able to assess
this issue.

In addition to the chloride compound addition study, MP looked at blending bituminous
coal with sub-bituminous as a way to increase chloride content. Three fuel blends were
assessed, 33%, 67%, and 100% bituminous coal. Tests were run for approximately 36
hours, with time in between to allow for conditions to return te baseline. Mercury
oxidation at the inlet to the scrubber increased with increased bituminous coal fractions.
At 100% biturinous, the mercury speciation was approximately 60% oxidized mercury,
with approximately 30% removal across the scrubber. However, at the 33% and 67%
blends, even though there was significant mercury oxidation, test results indjcate negative
removal across the scrubber. These unusual results are still being evaluated. There are
some indications from this and tests at other sites that not all oxidized mercury species
formed can be removed in a scrubber, or some scrubbed mercury species may be re-
emitted. Operational impacts included a ceramic type buildup in the bottom of the boiler,
which required an outage to remove.

To summarize, the results of the chemical additives and fuel blending study indicate that
addition of chloride, through either chloride compound addition or blending with higher
chloride bituminous coal, may result in an increase in mercury oxidation and subsequent

+removal across the wet scrubber. However, there are significant operational issues that
would need to be addressed.

2.1.1.2 Activated Carbon Injection
Activated carbon injection (*ACI”) upstream of baghouses and electrostatic precipitators
is currently the most promising contre!l option for mercury removal from flue gas.
However, no data existed for the effectiveness of ACI before a wet scrubber. The
purpose of this series of tests was to evaluate the effectiveness of ACI in conjunction
with a wet particulate scrubber. Parametric testing was conducted with four activated
carbons. An extended injection test was also conducted with one of the cartbons. Semi-
. continuous mercury measuremuents were made both upstream and downstream of the
scrubber. The full scale testing was conducted at Laskin Unit 2 over an 8-day period in

August 2002.

Preliminary results indicate that for three of the carbons tested, mercury semoval was
relatively poor (<15 percent ruercury removal). However, for the activated carbon treated
with iodine (a much more expensive type of activated carbon), the results were more
promising, at the highest injection rate mercury removal across the scrubber was greater
than 50 percent during the shont-term test. 'I‘he results of this phase of the study are still

being evaluated.

2.1.1.3 MerCAP™
MerCAP™ is a novel technology that uses plates coated with thin layers of gold
materials to captare mercury in the flue gas. This technology has shown promise when




applied to low dust conditions (located after the primary particulate removal device).
However, this technology may not be compatible with a wet particulate scrubber due to
the wet flue gas conditions typically found after the scrubber (previous results from the
Boswell Unit 3 study, where MerCAP™ was installed after the scrubber, were not
promising). The purpose of this test was to evaluate the effectiveness of MerCAP™

under high dust conditions (prior to the scrubber).

A preliminary screening test indicated some removal (approximately 37 percent).
However, initial testing with a 10-foot probe inserted in the duct upstream of the scrubber
indicated poor removal (< 20 percent). The results from longer term festing with the
probe are still being evaluated.

2.1.2 EnviroScrub

EnviroScrub is a proprietary process that has been shown to be very effective at removing
S02 and NOx from utility flue gas, based on a demonstration unit tested extensively at
our Boswell Energy Center and elsewhere. MP worked with EnviroScrub to also test the
effectiveness of the process for mercury removal from flue gas. Preliminary tests are
promising. A proposal has been submitted to the Department of Energy to scale up the
technology, likely at Boswell. If the proposal gets funded, mercury testing will be
included as a part of the project.

2.1.3 - Mercury Removal Research and Demonstration Project

In late 2001, the Natural Resources Research Institute (“NRRTI*) Coleraine Minerals
Research Laboratory (“CMRL”) was awarded a three-year, $1.2 miliion grant for
mercury removal research from industrial stack gases. The primary focus of this project
is to develop a low cost, mineral based sorhent system to remove all forms of mercury
from industrial stack gases. Minnesota Power offered our Boswell Energy Center as a
host site for conducting relevant portions of the research and demonstration project. A
Right of Entry Agreement between MP and NRRIFCMRL allows the researchers to install
mercury removal equipment and implement technologies utilizing a slipstream of flue gas
from one of the operating units at Boswell. This option allows for a unique opportunity
to test several promising mercury reduction alternatives under actual power plant
conditions. In addition to providing the testing locations, MP will provide plant services,
including technical support, as needed.

Work so far has focused on getting the analytical and gas sampling system installed and
operating as well as completing the installation of a bench-scale, flue gas simulator
system. NRRI/CMRL has recently begun to test various sorbents with the simulated gas

stream.

NRRVCMRL has also signed a non-disclosure agreement with MP and EnviroScrub to
look at ways to develop and test mercury removal techniques in conjunction with
EnviroScrub’s system for SO2 and NOx removal.

Future Planned Activities: Testing of the various sorbents using a slip-stream of actual
flue gas at Boswell is anticipated to begin in the second quarter of 2003. In the



meantime, screening tests of various sorbents at the bench scale with simulated flue gas
will continue to be conducted in the lab. Longer-term plans call for construction and
instaflation of a larger pilot-scale mercury removal system at Boswell.

2.1.4 EERC Mercury Contro! Technology Study

MP is a co-sponsor of a 3-year, two-phase project to develop and demonstrate mercury
control technologies for utilities that burn lignite coal, which is being conducted by the
Energy and Environmental Research Center (“EERC”). The objectives of Phase 1 -
(currently underway) ar¢ to gain a better understanding of mercury interactions with flue
gas constituents, test sorbent-based technologies targeted at removal of elemental
_mercury, and do pilot scale demonstrations of the most promising technologies. The
objective of Phase II will be to quantify sorbent effectiveness, performance and cost at an
actual lignite-fired power plant.

215 Ash Leachability Study _

One of the outstanding issues that needs to be further assessed, is whether mercury which
is captured in pollution control devices is stable in the by-product. MP has volunteered to
participate in 2 study to assess the leachability and volatility of mercury from the by-
product using standard leaching tests. We will provide coal and ash in the near futwe
from Boswell unit 1 or 2, both of which have baghouses that demonstrate good mercury

capture,

2.1.6 Research Support
MP continues to support additional mercury control technology research as a funding

member of the Integrated Controls Target of EPRL

2.2 Utilization of Lower Mercury Coal
One aspect of our short-term straiegy is to consider mercury coal content when makmg

coal procusement decisions. Characterization of coals for mercury content indicates that
coal switching is not likely to be a viable means to achieve significant, long-term
reductions in mercury emissions. However, as described in our August 2001 progress
report, MP was able to take advantage of an opportunity to achieve modest mercury
reductions in the short term through our choices in coal supply. Through coal blending,
MP was able to achieve roughly a fifteen to twenty percent rediction in mercury
cimissions beginning in 2000. These reductions were demonstrated through stack testing,

and verified through coal mercury analysis.

Many factors are considered when making coa) procurement decisions, including price,
availability, transportation costs, sulfur content, ash, Btu content, and other parameters
which may impact operations. As part of our Voluntary Agreement with the MPCA, MP
has committed to including coal mercury content as one parameter to consider in making
coal procurement decisions, now and into the future.

Future Planned Activities: MP intends to continue burning the lower mercury coal in
amounts comparable to the year 2000. MP will also continue to consider mercury along




with other environmental and operational factors when making coal supply decisions in
the future,

23  Rontine Coal Mercury Monitforing

MP participated in the 1999 EPA Information Collection Request (ICR), where we
gathered numerous coal samples representing shipments from the varions coal providers
throughout the year for mercury analysis. Since then, MP has voluntarily monitored coal

mercury content on a routine basis to determine if there are any changes in coal mercury

content over time from the various suppliers. Two samples from each coal supplier have
been collected and analyzed on a quarterly basis beginning in March 2000. However,
coal mercury analysis was suspended in mid-2002 due to changes in coal sampling
procedures. The coal analysis shows the same relative mercury concentrations of the
various coals we burn as we saw in the ICR data.

. MP also conducts coal mercury analysis from potential new coal sources to aid in future
decisions on coal procurement.

Foture Planned Activities: There are currently no plans to continue coal analysis for
mercury due to the changes in coal sampling mentioned above. However, a review will
be conducted in late 2003 to determine whether it makes sense to resume coal sample
analysis for mercury, and if 50, how the sampling protocol can be designed to ensure the
samples are representative of the coal that we actually burn. MP will continue to include
mercury on the list of parameters to test for when assessing potential new coal sources.

3. EFFORTS TO ADDRESS MERCURY IN PRODUCTS

In our August 2000 report, we summanized several efforts that MP undertook as part of
our commitment to address mercury in products. These activities included a product use
inventory and labeling at Boswell and Laskin, updating the MP purchase policy for
mercwry-containing products, and an employee mercury thermometer exchange. Since
then, MP has continued to remove bulk mercury and mercury containing products from
within company facilities for proper disposal.

31  Mercury Waste Management
In late 2000, MP purchased the Taconite Harbor Energy Center. As part of a facility

cleanup following our purchase, we collected and recycled approximately 31 pounds of
elemental mercury. From our other facilities, MP also recycled over 50 pounds of bulk
mercury in 2002. In addition, MP recycled over 265 pounds of mercury-containing
materials in 2002, including thermometers, wetted contacts, batteries, floats, and other
devices. Much of the bulk mercury and mercury-containing devices were removed from
our Hibbard Energy Center, where a concerted effort was initiated to remove all mercury

and mercury devices that were not essential.

Future Planned Activities: MP will continue to implement our mercury policy,
responsibly remove and recycle unwanted mercury, and evaluate ways that we can
further reduce our dependence on mercury containing products.




3.2  Commaunity Education and Waste Management Program Evaluation
Through the St. Louis River Watershed TMDL Partnership, MP is participating in a
WLSSD grant for developing educational materials on mercury sources and identifying
gaps in mercury collection efforts in the Lake Superior Basin. Also, MP is on the
planning committee of the Lake Superior Binational Forum, developing a workshop for
2003 on mercury sources and potential reduction efforts

Future Planned Activities: MP will continue to be involved in these activities, The
information gathered might be useful in determining whese MP could assist the public in
furthering mercury reduction efforts.

4. RELATED RESEARCH AND INVENTORY ACTIVITIES

Summarized below are activities that MP has participated in that will not in and of
themselves directly result in mercury reductions. However, these activities will enhance
the understanding of the sources, cycling, and fate of mercory in Minnesota.

4.1  Fish Tissue Monitoring
As described in our 2001 progress report, MP has voluntarily conducted fish tissue
monitoring for mercury over the past several years on the headwater reservoirs of the St.

Louis River watershed.

Future Planned Activities: MP will continue to conduct fish tissue monitoring on our
IESEIvoirs.

4.2  Mercury Watershed Assessment Model Development

MP has been spearheading an effort to develop a watershed assessment model to be abie
to integrate point and non-point source data (including atmospheric deposition) related to
water quality standards. The focus of the effort at this time is to take the Watershed
Analysis Risk Management Framework (*“WARMF") model, created by EPRI, and
customize it for addressing mercury soucces to the Lake Superior watershed, MP has
pulled together a wide range of sponsors, including the Western Lake Superior Sanitary
District, Minnesota Sea Grant, City of Superior, St. Louis River Watershed TMDL
Partnership, and other interested parties. Efforts are also underway to incorporate the
education program NEMO so that local commwnities, stakeholders, and other regulatory

agencies can readily use the model results to make informed land use decisions regarding

mercury. Information developed and provided in this manner will be useful to state and
local governments and others involved in management and protection of watershed
resources and compliance with water quality criteria for mercury. The model is currently
being customized for mercury, and relevant data for populating it for the Lake Superior
watershed is being pulled together.

Future Planned Activities: MP will continue to work with others to broaden the
participation in this effort. Also, there are plans to have the current version of the model

customized for mercury to be peer reviewed.




MINNESOTA POWER PROGRESS REPORT ON QUR
MERCURY VOLUNTARY AGREEMENT
SUBMITTED TO THE MINNESOTA POLLUTION CONTROL AGENCY
June 29, 2005

L. INTRODUCTION

Minnesota Power (“MP”) supports the Minnesota Mercury Contamination Reduction
Initiative, and the Advisory Council recommendations that culminated from that effort.
One recommendation of the Advisory Council was for mercury sources to enter into
voluntary agreements with the Minnesota Pollution Control Agency (“MPCA”) that
detail action items to reduce or work towards reducing mercury releases. MP submitted a
Mercury Voluntary Agreement to the MPCA on July 6, 2000 that described our
commitment to explore additional opportunities to further reduce mercury., MP submitted
progress reports on August 15, 2001 and January 24, 2003, MP submits this third
progress report to outline the activities that have been impiemented since the previous
report, and any additiontal activities that are planned for the future or are being evaluated
at this time.

For many years, MP has had a mercury reduction program. MP has been and continues to
be actively involved in trying to develap solutions to the mercury issue. Past activities
include such things as voluntary emissions testing and environmental monitoring, co-
sponsofing mercury control technology studies, and various mercury product and waste
management programs for MP and our customers. These activities are summarized in
more detail in-the Mercury Voluntary Agreement and progress report documents
referenced above. Accomplishments under the voluntary agreement with the MPCA
include: .

* Approximate 17% reduction in mercury emissions in 2000 compared to 1990
baseline levels through fuel choices

‘@ An average of approximately 12% reduction in mercury emissions for the years
2000 through 2004 compared to 1990 levels for our baseline facilities, even
though electricity production has increased

e An average mercury emission rate reduction of approximately 20% at the
Taconite Harbor Energy Center in 2003 and 2004 through fuel choices

e Recycling of over 70 pounds of bulk mercury, and over 455 pounds of mercury-
containing products (not including fluorescent bulbs) since the year 2000

In addition, MP has made significant progress towards reducing mercury through focused
mercury emissions control technology research (for which we received one national and

one international award).




2. BACKGROUND

As requested in the MPCA 2003 draft Proposed Progress Reporting Guidelines, MP is
providing annual estimated mercury emissions for our facilities (Table I). As reported in
a previous progress report, MP was able to achieve an approximate 17 percent reduction
in mercury emissions between the baseline year (1990) and the first milestone year
(2000), primarily through fuel choices. Since that time, emissions have increased slightly
primarily due to load growth, not due to any change in our choice of fuels. We anticipate
no significant change in annual emissions going forward.

Since 2000, MP has added Rapids Energy Center and Taconite Harbor Energy Center to
our fleet of facilities. These are not new facilities, they are just new to our system, MP
has not attempted to estimate mercury emissions from these facilities under prior
ownership. The estimates for Taconite Harbor for 2003 and 2004 are likely higher than
actual.” The annual emission inventory report to the MPCA has a specific hierarchy for
estimating emissions. Sources are expected to use stack test data if it is less than five
years old. MP has done that. However, since taking ownership of the Taconite Harbor
facility, MP has switched coal suppliers to a lower mercury coal. Weekly composite coal
sampling has confirmed that the amount of mercury entering the facility is less than what
is reported for emissions based on the previous stack testing. MP estimates that the
actunal emissions, based on coal mercury content and assuming no removal in the
pollution control devices, are 92 pounds and 60 pounds for 2003 and 2004, respectively.

The estimates for Rapids Energy Center and Hibbard Energy Center/DSD2 are higher
than what was reported in the annyal emission inventory report to the MPCA. This is due
to the fact that the emissions inventory report relates only to the amount of mercury
emitied due to electricity generation. The primary function of these two facilities is to
provide steam for the paper-making process. The numbers below reflect emissions for
both electricity and steamn generation. :

Table I. Estimated Annual Mercury Emissions

Facility 1990 | 2000 | 2001 | 2002 { 2003 | 2004
Boswell Energy Center . 332 263 286 | 297 292 251
Laskin Energy Center 5 17 . 19 19 19 18
Hibbard Energy Center/DSD2 6 5 7 4 5 10
Rapids Energy Center* N/A N/A -5 4 4 5
Taconite Harbor Energy Center** | N/A | N/A N/A 46 78 76

* MP took operational control of Rapids Energy Center during the year 2000.
** Taconite Harbor was historically 2 part of the LTV mining operations. MP purchased the assets in late

2001. 2003 was the first full year of operation under MP ownership.



3. EFFORTS TO ADDRESS STACK MERCURY EMISSIONS

Efforts that MP has undertaken over the past few years to address stack emissions of
mercury are summarized below. These effotts focused on control technology research
aimed at finding solutions for longer-term, more significant mercury emission reductions
while continuing to achieve feasible short-term reductions.

3.1  Control Technology Research

3.1.1 Laskin Control Technology Study

As described in the previous progress reports, MP has worked quite extensively with
EPRI to evaluate a number of promising technologies for controlling mercury emissions
from coal-fired power plants. Work over the past several years has evaluated processes
such as sorbent injection, catalytic mercury oxidation, fly ash mercury capture, SCR
oxidation of mercury, and chemical addition at Minnesota Power’s Boswell and Laskin
Energy Centers. Additional tests have evaluated flue gas mercury concentration and
speciation at these plants and the efiectiveness of existing poliution control devices at
removing mercury. Pull-scale tests, conducted at Laskin in 2002, evaluated the ability of
activated carbon injection and chemical addition to the boiler to reduce mercury
emissions. These were some of the first full-scale tests conducted in the U.S. This work
has led to significant progress in the understanding of how the mercury control processes
Woik The résults of previous testing have indicated that the costs associated with
removmg mercury from flue gas may be quite high, and there are potentially significant -
adverse operational impacts. EPRI continues to work with Minnesota Power to evaluate
mercury control concepts in attempts to determine lower-cost, viable options.

As a follow -up to the mercury control technology studies conducted in 2002, MP once
agam partnered with EPRI to conduct additional full-scale testing of poteatially viable
mercury control technologies at Laskin in 2003, The tests performed in this program
represent the second stage of the testing at Laskin in 2002 in which chemical addition,
fuel blending, and activated carbon injection were evaluated for mercury control. The
2002 results showed some success, but indicated that achicving high levels of mercury
removal at Laskin may be challenging.

The 2003 test program was petformed to evaluate the addition of two chlorine-containing
solutions directly to the boiler in attempts to enhance mercury removal across the wet
particulate scrubber. The test objective was to achieve higher levels of mercury removal
than observed during previous tests with altemate compounds, with less impact on plant
- operations. Another objective of the 2003 testing was to evaluate two activated carbons,
one chemically treated and one not, for mercury removal. An additional test was
- performed to evaluate the simultaneous addition of chloride solution and activated
carbon.

3.1.1.1 Chemical Additives _

It is known that the speciation of mercury in flue gas affects the ability of scrubbers to
remove mercury. Oxidized mercury has been assumed to be water soluble, and scrubbers
tend to be effective at removing oxidized mercury. Elemental mercury, on the other
hand, is insoluble and is not readily removed by wet scrubbers. It is also known that the




form of mercury depends to a degree on the chloride content of the coal. Bituminous
coals tend to have higher chloride content, and the mercury tends to be primarily in the
oxidized form. Sub-bituminous coals, on the other hand, tend to be quite low in chioride
content and the mercury is primarily in the elemental form. MP facilities bum primarily
fow sulfur, low mercury sub-bituminous coals as a compliance coal for SO; emissions.
Previous full-scale testing at Laskin demonstrated that adding chloride as a solid to the
coal did increase mercury oxidation, and in some instances increased mercury capture
across the wet scrubber. However, there were significant operational impacts. The
purpose of this study was to evaluate the effect of adding chloride as a liguid directly to
‘the boiler instead of to the coal to potentially reduce operational impacts, and try new
chloride-containing substances. The study was conducted in September 2003.

The chemical additives study, conducted on Unit 2 at Laskin, consisted of adding
aqueous solutions of chloride at varying rates directly to the boiler. Two different
chioride compounds were tested. Tests were designed to evaluate the effect of chloride
source as well as feed rate on mercury speciation and capture. Speciated mercury
measurements were made using EPRI's semi-continuous mercury analyzers both before
and after the wet scrubber, to assess the amount of formation of oxidized mercury, and
capture across the scrubber.

Preliminary results indicate that the addition of chloride compotnds have the potential to
increase the oxidation of mercury, and subsequent -capture, although' the results are
‘mixed. Under baseline conditions, the oxidized mercury fraction averaged approximately
ten to twenty-percent at the iniet to the scrubber, with less than fifteen percent total
mercury removal across the scrubber. These findings are somewhat higher than what was
- seen during the 2002 testing. Mercury oxidation in the flue gas generally increased as the
chloride solution feed rate increased for each of the two chloride solutions, with the
highcst feed rates resulting in up to 70 percent oxidation. Higher oxidation also resulted

in increased removal across the wet scrubber, with the highest fced rates of one of the .

two solutions resulting in close to 60 percent removal.

Some of the significant operational impacts observed during the testing in 2002 were not
observed in 2003. However, a new issue appeared. Chemical addition via injecting
solution into the boiler resulted in increased slagging and subsequent corrosion of the
boiler tubes, resulting in tube leaks.

To summarize, the results of the chemical additives study indicate that addition of
chloride may result in an increase in mercury oxidation and subsequent removal across
the wet scrubber. However, there are significant operational issues that would need to be

addressed.

3.1.1.2 Activated Carbon Injection

- Activated carbon injection (“ACI”) upstream of baghouses and electrostatic precipitators
is currently the most promising control option for mercury removal from flue gas.
However, until the full-scale testing at Laskin in 2002, no data existed on the
effectiveness of ACI before a wet scrubber. Additional ACI testing was conducted in
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2003 at Laskin. Increased mercury removal was achieved across the scrubber with
increased ACI injection rates, similar to the 2002 study results. Semi-continuous
mercury measurements were made both upstream and downstream of the scrubber. The
{ull scale testing was conducted at Laskin Unit 2 during September, 2003.

Preliminary results indicate that for the basic activated carbon, up to 25 percent of the
mercury was captured, however at relatively high feed rates. For the activated carbon
treated with iodine (a much more expensive type of activated carbon), the results were
more promising, at the highest injection rate mercury removal across the scrubber was
greater than 50 percent during the short-term test. The results, comparable to the results
of 2002, indicate that the impregnated carbons will perform better in the Laskin flue gas
than less expensive “unmodified” activated carbons. This is likely due to the low
chloride levels present in the fuel.

3.1.1.3 Activated Carbon with Chemical Additives

Co-injection of the “unmodified” activated carbon with chemical addition was also
tested. The purpose was to increase the HC] in the flue gas, in order to improve the
effectiveness of the carbon. Results indicate increased removal compared to the activated
carbon alone. However, this is likely due to an additive, not synergistic effect.

3.1.2 . Boswell Testing of EnvireScrub’s Pahlman™ Process

EnvireScrub is a proprietary process that has been shown to be very effective at removing
SO2 and NOx from utility flue gas, based on a demonstration unit tested extensively at
our Boswell Energy Center aud elsewhere. Bench- and pilot-scale testing have also been
conducted to determine whether this technology is effective at removing mercury.
Previous short-termed tests at Boswell showed some promise. So, Minnesota Power,
along with EnviroScrub, the Energy & Environmental Research Center, and the U.S.
Department of Energy sponsored some additional testing in December 2003 and January.
2004.

Testing was conducted on a slipstream of flue gas from the Boswell Unit 4 duct at the
ESP outlet on the scrubber reheat duct. Both the Ontario Hydro method as well as semi-
continvous Hg monitors were used to measure mercury in the flue gas, both at the inlet
and outlet of the EnviroScrub Pahlman™ Process pilot unit. Results indicate that up to
94% of total mercury and up to 99% of elemental mercury. could be removed. However,
since the Pahimanite needs to be regenerated and reused to meet commercial performance
targets as part of the proprietary process, one outstanding issue is how to recover the
mercury prior to reuse. ' :

3.1.3 Mercury Removal Research and Demonstration Project

In late 2001, the Natural Resources Research Institute (“NRRF") Coleraine Minerals
Research Laboratory (“CMRL”) was awarded a three-year, $1.2 million grant for
mercury removal research from industrial stack gases. The primary focus of this project
is to develop a low cost, mineral based sorbent system to remove all forms of mercury
from industrial stack gases. Minnesota Power offered our Boswell Energy Center as a
host site for conducting relevant portions of the research and demonstration project. A




Right of Entry Agreement between MP and NRRI/CMRL allowed the researchers to
install mercury removal equipment and implement technologies utilizing a slipstream of
flue gas from one of the operating units at Baswell. This option allowed for a umique
opportunity to test several promising mercury reduction alternatives under actual power
plant conditions. In addition to providing the testing locations, MP provided plant
services, including technical support, as needed.

Initial NRRI research work focused on purchase and installation of state of the art Ultra
Trace Mercury analytical and gas sampling systems as well as on installing bench-scale
sotbent testing equipment to evaluate mercury reduction in live stack gas slip streams.
Heated Teflon sampling lines were installed to deliver representative live stack gas
streams into a mercury reduction laboratory facility installed on Unit 4 at Boswell.
Numerous bench scale mercury reduction tests were run on a variety of mineral based
sorbents to evaluate their ability to remove both oxidized and elemental forms of
mercury. Following the bench scale test work, a larger pilot scale mercury sorbent
systemn was installed at the end of the three year grant period to evalvate mercury
teduction in a 250 cubic feet per minute live stack gas stream from Unit 4. Several of the
- novel sorbents produced by the NRRI/CMRL research team showed promise in removing

portions of both the oxidized and elemental forms of mercury and additional test work is
planned tc commence in July, 2005 to continue the research effort. Future research goals
include running short term full scale mercury sorption tests on stack gas emissions from
smaller sized 50 MW generator units. _

3.1.4 EERC Mercury Control Technology Study

MP cofunded a 3-year, two-phase project investigating posmble mercury control
technologies that are applicable to utilities that burn lignite coal. The overall intent of this
project is to help maintain the viability of lignite-fired energy producnon by providing
utilities with low-cost options for meeting mercury regulations.

Phase 1 objectives were to develop a better understanding of mercury interactions with
flue gas constituents, test a range of sorbent-based technologies targeted at removal of
Hg" from flue gases. Phase I efforts included bench- and pilot-scale testing to explore and
identify sorbents, operating conditions, and combinations of particulate control devices
that show promise for full-scale application. This work indicated that sorbents, including
activated carbons, could provide good mercury removal for lignite and that research at a
larger scale with actual flue gas was warranted. For a large scale demonstration project,
two lignite-based activated carbons were identified as the best options for use with an
electrostatic precipitator (BSP)- fabric filter (FF) configuration with AC injected between
the two particulate control devices. '

Phase H objectives are to demonstrate on a slipstream of actual lignite-derived flue gas at
SaskPower’s Poplar River Station and quanfify sorbent technology effectiveness,
performance, and provide a preliminary evalvation of cost. The Emission Control
Research Facility (ECRF), which was completed in 2004, includes two FFs, also called a
baghouse, with sorbent injection typically occurring prior to the second FF. Preliminary
data from both laboratory and field tests indicate that injecting finely dispersed solid



catalytic sorbents can facilitate both mercury oxidation and eventual removal by an ESP
or FF.

Tests to screen candidate sorbents for effectiveness of mercury capture have been
conducted using this slipstream facility. The effects of operational parameters such as
temperature, dust loading, and air-to-cloth ratio on mercury capture have also been
investigated.

On a short-term basis, many tests have demonstrated mercury removals >50% with
various sorbents. Treated carbons show improved mercury removal when compared to
standard ACs injected at the same feed rate, but at a higher cost. Long-term tests are
scheduled for later in 20035.

3.1.5 Future Planned Activities For Control Technology Research

MP is currently planning on doing a third phase of full-scale mercury control testing with
EPRI at our Laskin facility. The test plan calls for additional sorbent injection work, as
well as fuel additives, which currently show the most promise for our facilities. The

testing is currently scheduled for the latter half of August. MP also continues to evaluate

participation in other control technology studies.

3.2 Utilization of Lower Mercury Coal

- One aspect of our short-term strategy is to consider mercury coal content when making
coal procurement decisions. Characterization of coals for mercury content indicates that
coal switching is not likely to be a viable means to achieve significant, long-term
reductions in mercury emissions. However, as described in our August 2001 progress
" reporl, MP was able to take advantage of an opportunity to achicve modest mefcury
reductiens in the short term through our choices in coal supply. Through coal blending,
MP was able to achieve roughly a fifteen to twenty percent reduction in mercury
emissions in 2000 compared to 1990 levels. These reductions were demonstrated
through stack testing, and verified through coal mercury analysis.

Many factors are considered when making coal procurement decisions, including price,
availability, transportation costs, sulfur content, ash, Btu content, and other parameters
- which may impact operations. As patt of our Voluntary Agreement with the MPCA, MP
has committed to including coal mercury content as one parameter to consider in making
coal procurement decisions, now and into the future.

Future Planned Activities for Coal Usage: MP intends to continue burning the lower

" mercury coal in amounts comparable to the year 2000. MP will also continue to consider
mercury along with other environmental and operational factors when making toal
supply decisions in the future. :

R ———_——



4, EFFORTS TO ADDRESS MERCURY IN PRODUCTS

In our previous progress reports, we summarized several efforts that MP undertook as
part of our comunitment to address mercury in products, These activities included a
product use inventory and labeling at Boswell and Laskin, updating the MP purchase
policy for mercury-containing products, and an employee mercury thermometer
exchange. Since then, MP has continned to remove bulk mercury and mercury
containing products from within company facilities for proper disposal.

- 41  Mercury Waste Management :

Approximately 223 pounds of mercury-containing matetials were recycled in June, 2003,
which contained 46 pounds of mercury. In July 2004, approximately 58 pounds of
mercury-containing materials were recycled. Since that time, approximately 28 pounds
of mercury-containing devices have been collected from our facilities for recycling, and
19 pounds of bulk mercury.

Future Planned Activities for Mercury Waste Management: MP will continue to
- implement our mercury policy, responsibly remove and recycle unwanted mercury, and
evaluate ways that we can further reduce our dependence on mercury containing
products.

5. RELATED ACTIVITIES

Summarized below are activities that MP is participating in voluntanly to enhance thé
understanding of the sources, cycling, and fate of mercury in Minnesota and move
responsible mercury policy development forward. :

5.1  Lake Superior Forum

Minnesota Power has sponsored membership in the Forum and is an active participant in
Forum activities in pursuit of achieving the Lake Superior Binational Program goals.
Through its citizen member Minnesota Power provides the US utility perspective for
reduction initiatives and outreach activities. MP has sponsored Forum workshops and
has participated in the development of outreach projects designed to inform and
implement local stakeholder projects which promote the reduction of toxic substances
within the Lake Superior Basin. Paxticipation on the Forum is a voluntary effort by MP
to reduce toxics in the environment. MP is also pamapatmg in a basin-wide mercury
project focused on the shipping industry. :

52  Great Lakes Binational Toxics Strategy

Minnesota Powesr participates in the Binational Toxics Strategy’s (BTS) Integration,
Mercury and PCB Work Groups. Efforts as a BTS member are designed to work with
industry partners to further the goals of the BTS. Participation on the BTS is another one
of the voluntary efforis designed to reduce toxics in the environment.



5.3 St Louis River Watershed TMDL Partnership (SLRWTP)

Minnesota Power is one of the original founders of the SLRWTP. The goal of this
organization is to reduce mercury levels in the St Louis River Basin through voluntary
efforts with the long term goal of developing a TMDL and implementation to bring the St
Louis River into compliance with water quality standards. MP is an active member of
Partnerships Board of Directors and its Steering Committee. The partnership has
completed several projects which will set the stage for the development of TMDL’s and
implementation plans. The Partnership is comprised of business and industry,
municipalities, local governments, tribes, citizens, non-govermmental organizations,
research and education organizations.

54  WARME Project

Minnesota Power and Western Lake Superior Sanitary District, with the support of the
SLRWTP, are developing a watershed analysis risk management framework which will
assist in the development of mercury TMDL’s in Minnesota’s portion of the Lake
‘Superior Basin. Once completed in mid 2005, this tool will have a data warehouse
consolidating the necessary data to make informed decisions for load and waste load
allocations. The framework will also assist in developing consensus recommendations
amongst stakeholders. MP has coordinated this project and has been responsible for
obtaining project funding.

55. 3“Party Mercury TMDL

MP and the WLSSD are leading an effort to develop a 3™ party mercury TMDL for the
Lake Superior Basin. If successful in working out an agreement with the MPCA this
would be the first stakeholder driven mercury TMDL in the country. The MPCA has

expressed interest in working with the WLSSD, MP and the St Louis River Watershed
Partnership.

5.6 Cooperative Studies

"MP is participating in an effort -with EPRI and the USGS to develop a riverine

mechanistic mercury framework to evaluate the effectiveness of management strategies

and alternatives on a watershed scale.
5.7 = Federal and State Efforts

Minnesota Power has participated in numerous mercury forums through the Edison

Electric Institute, Electric Power Institute, Federal Water Quality Coalition, Minnesota-

Chamber of Commerce and the Minnesota Environmental Initiative. These efforts have
focused on addressing mercury concerns, air and water control technologies, TMDL's,
and stakeholder informational sessions.
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Otter Tail Power Company
Voluntary Mercury Reduction Initiative
Progress Report
2001

The following is a status report of the activities conducted during 2001 as part of Otter Tail
Power Company’s voluntary mercury reduction. The voluntary plan was submitted to the
Minnesota Pollution Control Agency on June 28, 2000.

2001 Status Report

I

Otter Tail Power Company has joined with the local City of Fergus Falls and Otter
Tail County to reduce the amount of mercury disposed of in the local solid waste
stream. Currently solid waste from the city and several surrounding counties is
burned at the Fergus Falls waste to energy incinerator. By removing the products
containing mercury from the waste stream, there should be a significant decrease
in mercury emissions from the incinerator.

The first step in the plan was to introduce a ban on the sale of mercury fever
thermometers in the City of Fergus Falls. The concept was introduced to the City
Council of Fergus Falls on November 6™ and was well received. The ordinance
passed and was effective December 30, 2000. Since that time the Minnesota
Legislature has passed a statcwide ban of mercury thermometers.

Otter Tail County has conducted some mercury thermometer exchange programs.
During 2000 a locally conducted exchange in Fergus Falls in October netted the
collection of 373 thermometers, which resulted in the recycling of 11.4 pounds of
mercury thermometers and a few switches.

During 2001 Otter Tail Power Company donated 576 digital thermometers to
Otter Tail County for their exchange program. $1,782 was spent to purchase the
thermometers. Collections were held in eight communities from spring through
the fall of 2001. There were 1, 111 participants with 798 mercury thermometers
collected. This amounted to about 15 pounds of mercury recovered and removed

from possible exposure to the environment. Sece the attached table for details.

Education on the proper handling and disposal of mercury wastes is also part of
the Mercury reduction plan. During February 2001, Bev Rund of Otter Tail
Power Company participated in electrical contractor training and discussed
disposal options to approximately 100 electrical contractors.
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3. Otter Tail Power Company financially contributed to the University of North

Dakota Energy and Environmental Research Center’s Center for Air Toxic
Metals. Otter Tail is a charter member of the group and has financially supported
its research since 1992. The Center is conducting $1.3million of research that
would support development of new technologies to remove mercury and other
toxics from emissions. Otter Tail is also part of a second $1.3 million study bem g
conducted by the EERC. The Department of Energy’s National Energy
Technology Laboratory is providing funding for the project as part of their
mercury reduction program. Otter Tail’s Big Stone Plant near Big Stone City
South Dakota is the host site for that project. Finally, Otter Tail Power Company
is contributing to a mercury control technologies study for electric utilities
burning lignite coal that is also being conducted by the EERC. Phase 1 of the
study is $833,000. :

.. During 2000, Otter Tail Power Company test burned a lower mercury coal at the

Hoot Lake Plant in Fergus Falls, Minnesota. In addition to economic
considerations, the coal also increased NO, emissions over the annual limit and
was therefore undesirable. As other fuels are test burned, we will evaluate their
mercury content in addition to other parameters. There were no test burns of
different coals during 2001.

. In addition to test burning low mercury coals, Hoot Lake Plant is also evaluating
- all equipment at the plant that contains mercury. Where feasible, mercury

containing switches, thermometers and manometers are being replaced with non-
mercury containing products. During 2001, there were no instances of breakage
and mercury releases as a result of the use of these products. In the case of a spill,
mercury spitl kits were purchased for the plant during 2001.

Plans for 2002

The biggest difficulty in planning metcury reduction activities is the uncertainty of

* upcoming regulations and the absence of current mercury control technology for coal
burning electric generating facilities.

Although Otter Tail Power Company isnot a > 50 pound mercury emitter in

Minnesota, we developed and submitted a Voluntary Mercury Reduction Agreement to the
Minnesota Pollution Control Agency to show our support for the Agency’s plan to reduce the
state’s mercury emissions on a voluntary basis. Otter Tail Power Company currently
contributes to research programs, totally over $3 million, toward the goal of finding cost-
effective ways of removing mercury from flue gasses.
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The technology to remove mercury from flue gasses is not currently available.
Funding research to develop these activities is the best way for Otter Tail Power Company to
contribute to mercury reduction activities.

If you have any questions, please contact me at 218.739.8249 or brund@otpco.com.

Ay ik _

Beverly E, Rund
Senior Compliance Specialist

C Terry Graumann, Otter Tail Power Company
Mike Ellingson, Hoot Lake Plant - Otter Tail Power Company
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L Background _
Otter Tail Power Company has one coal-fired facility in Minnesota, Hoot Lake Plant is
136 MW and is located in Fergus Falls. Although this facility emits less than 50 pounds of
mercury per year, we submitted a voluntary plan in order to be proactive in the reduction of
mercury emissions in Minnesota. _
Otter Tail Power Company has had a history of good stewardship. This is exemplified by
some of the mercury reduction activities that were conducted prior to the creation of the '
voluntary reduction initiative.

o In 1988, Hoot Lake Plant switched from using a lignite coal to a subbituminous
coal as a primary fuel. Although both lignite and subbituminous have relatively
low concentrations of mercury, the mercury content of the subbituminous coal is
about two-thirds the mercury cantent of lignite. Due to the higher Btu of
subbituminous, 25% less fuel was needed to produce the same number of KWh.
As a result, subbituminous coal emits approximately half of the mercury produced
by lignite.

¢ Since 1989 bulk mercury has been collected and shipped to mercury recycling
facilities. To date, 476 pounds have been recycled,

o QOtter Tail Power Company financially contributes to the University of North
Dakota Energy and Environment Research Center's Center (EERC) for Air Toxic
Metals. Otter Tail Power is a charter member of the group and has financially
supported its research since 1992. The Center conducted number of research
projects that would support development of new technologies to remove mercury
and other toxics from emissions at Big Stone Plant. The Department of Energy's
National Energy Technology Laboratory (DOE NETL) provided funding for the
projects as part of their mercury reduction program. Finally, Otier Tail Power is
contributing to 2 mercury control technologies study for electric utilities buming
lignite coal that is also being conducted by the EERC in cooperation with North
Dakota lignite industry. Phase I of the study was $833,000. The DOE National
Energy Technology Laboratory has approved additional projects totaling over $12
miilion.

Applications for similar testing has been made to the DOE National Energy
Technology Laboratory for funding of a full-scale mercury control project at Otter
Tail Power Company’s Hoot Lake Plant in Fergus Falls, Minnesota. If approved,
this project will be conducted in conjunction with other subbituminous coal

. interests, We are expecting the DOE to decide on the funding award in late 2004,

¢ Otter Tail Power Company is in the process of phasing out mercury containing
switches in communications equipment and SCADA and microwave site mercury
relays. As of June 2004 most of the mercury containing equipment has been
replaced with the exception of two microwave sites.

s In 2000 and 2001 Otter Tzl Power Company partnered with the Otter Tail
County and the City of Fergus Falls to reduce the amount of mercury disposed of
in the local solid waste stream. During 2001 Otter Tail Power Company donated
576 digital thermometers (cost §1,782) and participated with Otter Tail County in
a mercury thermometer collection and swap. About 15 pounds of mercury was
collected.
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¢ Education on the proper handling and disposal of mercury containing products is
ongoing, In 2001 Otter Tail Power Company participated in electrical contractor
training and discussed disposal options with approximately 100 electrical
contractors. Spill kits and education in the proper cleanup of mercury spills is
part of the mercury reduction program at Hoot Lake Plant.

II, Barriers to Reducing Mercury Emissions

There are currently no viable mercury removal systems for coal burning power plants.
Different types of boilers, types of coal, and also emission control equipment affect the quality
and the type of emissions. Only through research will effective methods be determined.
Researchers have concluded that most of the anthropogenic emissions that fall on Minnesota are
from outside the state and even the country and there would be no improvement in the mercury
concentrations in the waters of the state if the mercury emissions in Minnesota dropped to zero.

Mercury emissions from subbituminous coal and lignite coal are comparably lower than
those from bituminous coal. However, lignite and subbituminous coals release elemental
mercury, which is considerably more difficult to collect using conventional emission control
equipment.

III. Releases of Mercury
A. Estimate of 1990 Bmissjons

Based on the fuel used and an estimate of mercury conteat in the coal burned at Hoot
Lake Plant in 1990, the total amount of mercury that contained in the coal that could potentially
be emitted was 21.24 pounds. Based on Electric Power Research Institute (EPRI) testing, an
emission factor of 0.8 is used to estimate 17.19 pounds emitted to the air in 1990.

B. Mercury content in pounds beginning in 2000.
Calculations are based on amount of fuel used and results of mercury analyses on the
coal. These numbers are calculated using the total amount of mercury available in the coal and
the EPRI 0.8 emission factor. There are currently no actual test emissions for the Hoot Lake

Plant facility.

2000 36.57 pounds to air

2001 26.81 pounds to air 7.9 pounds to land
- 2002 32.0 pounds to air 8.9 pounds to land

2003 29.0 pounds to aif’ 7.2 pounds to land

The land application figures are from the TRI reports for those years.

C. Future Projections
As of June 2004, we predict that the emissions for the year 2004 will most likely be lower

than those seen in 2003. There was an extended outage on one of the units during May and
June 2004, which will impact the total amount of coal burned at Hoot Lake Plant. At this
time we do not have any plans to change to the fuel source or the operating schedule.
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Otter Tail Power Company

~ Update of Minnesota Voluntary Mercury Reduction Initiative

June 2003

I. Background

Qtter Tail Power Company has one coal-fired facility in Minnesota. Hoot Lake Plant is
136 MW and is located in Fergus Falls. Although this facility emits less than 50 pounds of
mercury per year, we submitted a voluntary plan in order to be proactive in the reduction of
mercury emissions in Minnesota.

Otter Tail Power Company has had a history of good stewardship. This is cxcmpht" ied by
some of the mercury reduction activities that were conducted prior to the creation of the
voluntary reduction initiative.

In 1988, Hoot Lake Plant switched from using a lignite coal to a subbituminous
coal as a primary fuel. Although both lignite and subbituminous have relatively
low concentrations of mercury, the mercury content of the subbituminous coal is
about two-thirds the mercury conteat of lignite. Due to the higher Biu of
subbituminous, 25% less fuel was needed to produce the same number of kWh.
As a result, subbituminous coal emits approximately half of the mercury produced
by lignite.

In 1989, 280 pounds of bulk mercury was collected by Otter Tail Power Company
and shipped to Mercury Refining of Albany, NY. In 1999, an additional 60
pounds was collected and shipped to the same company.

Otter Tail Power Company financially contributed to the University of North

‘Dakota Energy and Environment Research Center’s Center (EERC) for Air Toxic

Metals. Otter Tail Power is a charter member of the group and has financially
supported its research since 1992. The Center conducted number of research
projects that would support development of new technologies to remove mercury

"and other toxics from emissions at Big Stone Plant. The Department of Energy's
- National Energy Technology Laboratory provided funding for the projects as part

of their mercury reduction program. Finally, Otter Tail Power is contributing to a
mercury control technologies study for electric utilities burning lignite coal that is
also being conducted by the BERC in cooperation with Narth Dakota lignite
industry. Phase I of the study was $833,000. Punding requests have been made
to the Department of Energy’s National Energy Technology Laboratory for
additional projecis totaling over $12,000,000.

Otter Tail Power Company is in the process of phasing out mercury containing
switches in communications equipnient and SCADA and microwave site mercury
relays by 2004. _

In 2000 and 2001 Otter Tail Power Company partnered with the Otter Tail
Caunty and the City of Fergus Falls to reduce the amount of mercury disposed of
in the local solid waste stream. During 2001 Otter Tail Power Company donated
576 digital thermometers (cost $1,782) and participated with Otter Tzil County in
amercury thermometer collection and swap. About 15 pounds of mercury was
collected.

Education on the proper handling and disposal of mercury containing products is
on going. In 2001 Otter Tail Power Company participated in electrical contractor
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training and discussed disposal options with approximately 100 electrical
- contractors. On-going education of employees in the proper cleanup of mercury
spills and the need to evaluate

IL. Barriers to Reducing Mercury Emissions
Mercury emissions from subbituminous coal and lignite coal are comparably lower than

- those from bituminous coal. However, lignite and subbituminous coals release elemental

mercury, which is considerably more difficult to collect using conventional emission control
equipment.

III. Releases of Mercury

A. Estimate of 1990 Emissions
Based on the fuel used and an estimate of mercury content in the coal burned at Hoot
Lake Plant in 1990, the total amount of mercury that contained in the coal that could potentially
be emitted was 21.24 pounds, Based on Electric Power Research Institute (BPRI) testing, an
emission factor of 0.8 is used to estimate 17.19 pounds emitted to the air in 1990.

B. Mercury content in pounds beginning in 2000.

. Calculations are based on amount of fuel used and results of rnerdury analyses on the
coal, These numbers are calculated using the total amount of mercury available in the coal and
the EPRI (.8 emission factor. There are currently no actual test emissions for the Hoot Lake

Plant facility.

2000 36,57 pounds to air
2001 26.81 pounds to air 7.9 pounds to land
2002 32.40 pounds to air 7.8 pounds to land

The land application figures are from the TRI reports for those yeim.

C. Euture Projections
As of June 2003, we predict that the emissions will most likely be comparable to those

seen in 2002. There have been no changes-in the plant operating schedule or the source of
the coal burned at Hoot Lake Plant. At this time we do not have any plans to change to the
fuel source or the operating schedule.




_ Otter Tail Power Company
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L Background

Otter Tail Power Company has one coal- ﬁred famhty in Minnesota. Hoot Lake Plant is
136 MW and is located in Fergus Falls. Although this facility emits less than 50 pounds of
mercury per year, we submitted a voluntary plan in order to be proactive in the reduction of
mercury emissions in Minnesota.

Otter Tail Power Company has had a history of good stewardship. This is exemplified by
some of the mercury reduction activities that were conducted prior to the creation of the
voluntary reduction tmtiative.

In1 1988, Hoot Lake Plant switched from using a lignite coal to a subbitwminous
coal as a primary fuel. Although both lignite and subbituminous have relatively
low concetitrations of mercury, the mercury content of the subbiturninous coal is
about two-thirds the mercury content of lignite. Due to the higher Btu of
subbituminous, 25% less fuel was needed to produce the same number of kWh.
As aresult, subbituminous coal emits approximately half of the mercury produced
by lignite.

Since 1989 bulk mercury lias been collected and shipped to mercury recycling

facilities. To date, 495 pounds have been recycled.

Otter Tail Power Company financially contributes to the University of North
Dakota Energy and Environment Rescarch Center's Center (EERC) for Air Toxic
Metals. Otter Tail Power is a charter member of the group and has financially
supported its research since 1992. The Center conducted a number of rescarch
projects that would support development of new technologies to remove mercury
and other toxics from emissions at Big Stone Plant. The Department of Energy’s
National Encrgy Technology Laboratory (DOE NETL) provided funding for the
projects as pari of their mercury reduction program. Finally, Otter Tail Power is
contributing to a mercury control technologies study for electric utilities burning
lignite coal that is also being conducted by the EERC in cooperation with North
Dakota lignite industry. Phase I of the study was $833,000 and has now been
completed. The DOE National Energy Technology Laboratory has approved
additional projects totaling between $13.2 and $15.4 million.

Otter Tail Power Company has in the process of phasing out mercury containing
switches in communications equipment and SCADA and microwave site mercury
relays. As of June 2005 ail of the mercury containing equipment has been
replaced.

In 2000 and 2001 Otter Tail Pawer Company partnered with the Otter Tail
County and the City of Fergus Falls to reduce the amount of mercury disposed of
in the local solid waste stream. During 2001 Otter Tail Power Company donated
576 digital thermometers (cost $1,782) and participated with Otter Tail County in
amercury thermometer collection and swap. About 15 pounds of mercury was
collected. _

Education on the proper handling and disposal of mercury containing products is
ongoing. In 2001 Otier Tail Power Company participated in electrical contractor
training and discussed disposal options with approximately 100 electrical
contractors. Spill kits and education in the proper cleanup of mercury spills is
part of the mercury reduction program at Hoot Lake Plant.
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II. Barriers to Reducing Mercury Emissions

There are currently no viable mercury removal systems for coal burning power plants
Different types of boilers, types of coal, and also emission control equipment affect the quality
and the type of emissions. Only through research will effective methods be determined.
Researchers have concluded that most of the anthropogenic emissions that fall on Minnesota are
from outside the state and even the country and there would be no improvement in the mercury
concentrations in the waters of the state if the mercury emissions in Minnesota dropped to zero.

Mercury emissions from subbituminous coal and lignite coal are comparably lower than
those from bituminous coal. However, lignite and subbituminous coals release elemental
mercury, which is considerably more difficult to collect using conventional emission control
equipment.

III. Releases of Mercury
- A. Estimate of 1990 Emissions

Based on the fuel used and an estimate of mercury content in the coal burned at Hoot
Lake Plant in 1990, the total amount of mercury that contained in the coal that could potentially
be emitted was 21.24 pounds. Based on Electric Power Research Institute (EPRI) testing, an
emission factor of 0.8 is used fo estimate 17.19 pounds emitted to the air in 1990.

B Metcury content in pounds beginning in 2000,

Calculations are based on amount of fuel used and results of mercury analyses on the
coal. These numbers are calculated using the total amount of mercury available in the coal and
the EPRI 0.8 emission factor. There are cmrently no actual test emissions for the Hoot Lake

Plant facility.

. 2000 36.57 pounds to air
2001 26.81 pounds to air 7.9 pounds to land
2002 32.0 pounds to air 8.9 pounds to land
2003 29.0 pounds to air 7.2 pounds to land
2004 26.2 pounds to air 6.5 pounds to land

The land application figures are from the TRI reports for those years.

C. Future Projections
As was predicted in June 2004, the total emissions for the year 2004 were lower than

those seen in 2003. There was an extended outage on one of the units during May and June
2004, which impacted the total amount of coal burned at Hoot Lake Plant. At this time we
do not have any plans to change to the fuel source or the operating schedule.




Tacoenite Industry 2001 Voluntary Mercury Reduction Progress Report
Submitted To The MPCA

Pursuant To Individual Mine Voluntary Mercury Reduction Agreements

December 19, 2002

Background

Mercury is a naturally occurring element and, in conformance with the natural laws of
physics, it can neither be created nor destroyed. In this regard, mercury is distinctly different
from organic chemicals such as PCBs, certain solvents, pesticides, herbicides, and other
compounds that can be broken down into their component parts. When it is collected with the
intent of removing it from further use, it can only be stored in some form of repository.
Currently, no permitted waste mercury repositories exist in the United States. Under these
circumstances, all mercury shipped from a source is sent to mercury recyclers where the
potential exists for it fo be returned (o use in some form of mercury containing device or product.

Minnesoia’s 1999 Mercury Reduction legislation sets a statewide goal of reducing the release of
mercury into the air and water of the state by 60 percent from 1990 levels by the end of 2000 and
by 70 percent from 1990 levels by the end of 2005. To assist the state in achieving these goals,
the Minnesota Pollution Control Agency (MPCA) invited sources that emit more than 50 pounds
of mercury per year to enter into Voluntary Mercury Reduction Agreements,

The Iron Mining Association of Minnesota (IMA) member taconite mining companies accepted
the MPCA'’s invitation, and each mine entered into a Voluntary Mercury Reduction Agreement
with the Agency. This list of taconite mining companies includes EVTAC Mining, Hibbing
Taconite Company, Ispat-Inland Mining Company, Cliffs Erie LL.C — formerly LTV Steel
Mining Company, National Steel Pellet Company, and Northshore Mining Company. It should
be noted that not all of the mining companies release more than 50 pounds of mercury per year.
Nevertheless, all of the IMA member companies chose to participate in the voluntary reduction

program.

The mercury legislation requires the MPCA to submit mercury reduction progress reports to the
legislature on October 15, 2001, and October 15, 2005. To assist the MPCA in preparing its
2005 report, the Taconite Industry subrmits this report on its mercury reduction efforts, Due to
the similarity in approaches to mercury reductions aimong the mines, the industry chose to submit
a single report. The specific mercury reduction programs at each mine are included in
subsections of the report.

Mercury Association With Taconite Mining

A more detailed description of mercury’s association with taconite mining is conta.ined in the
Taconite Industry’s 2000. Mercury Reduction Progress Report dated April 30, 2001. In
~ Summary, mercury is present in the iron ore that is mined and processed. A study conducted by



the Coleraine Minerals Research Laboratory (CMRL) during 1996-97 found that 60% to 93% of
the mercury present in the ore is rejected with the non-iron bearing rock and reports to the
tailings basins where it remains attached to the fine tailings particles. The remaining 7% to 40%
of the mercury is volatilized in the indurating furnaces during the formation of taconite (iron)
pellets. As stated in the Taconite Industry’s 2000 report, approximately 96% of the volatilized
mercury is elemental mercury and approximately 4% is oxidized. Virtually all of the elemental
mercury passes through the particulate air emission control equipment and approximately 70% of
the oxidized mercury is captured. This equates to approximately 3% of the total mercury
entering the furnaces. Unfortunately, technicaily and economically viable emission control
equipment currently does not exist for capture of elemental mercury from the indurating fumace
emissions. :

Overview Of Mercury Release Reduction Efforts

As previously stated, the primary sources of mercury releases are from the indurating furnaces in
the taconite pellet plants, and technically and economically viable emission control equipment is

~ not available to capture the mercury. However, the industry is hopeful that once mercury
removal technology is developed for coal fired electric power plants it can be adapted for use on

the taconite mdurabng furnaces.

" Because of the recent nature of the information on mercury associated with taconite ore and the
lack of technology to capture mercury from taconite processing plant emissions, the mines have
chosen to focus their voluntary mercury reduction efforts in the following general areas:

¢ Conduct further mercury research.

« [nventory mercury used in various pieces of equipment and monitoring devices at the
mines.

¢ Collect and dispose of mercury from devices removed from service.
o Partner with other groups to promote mercury awareness, collection, and recycling.

' As part of the mercury research effort, all of the Minnesota taconite mines jointly partnered with
the Minnesota Department of Natural Resources (DNR) and the MPCA by providing matching
funds to conduct three merenry research projects. The projects were started in 2000 with the -
majority of the work completed during 2001, A small portion of the work is pending. Following
is a brief description and status report on each of the projects: _

e Mercury Volatilization From Taconite Tailings (Field work complete, report pending)

During the summer of 2000, Dr. Ed Swain of the MPCA used a mercury flux meter to
measure the amount of mercury volatilizing from taconite mine tailings basins. Dr. Swain’s
final report on this project has yet to be released. ‘ As previously stated in the year 2000
Voluntary Mercury Reduction Report, Dr. Swain reported verbally that the mercury
concentrations in the air above the tailings were among the lowest he had measured from



various sources in the state up to that point in time. This supports the conclusion of the
CMRL study that mercury reporting to the tailings basins binds with the tailings particles and
very little of the mercury is subsequently released.

Preparation Of A Certified Mercury Standard For Taconite (Project complete)

The concentrations of mercury now of concern are so low that new sampling and analytical
techniques had to be developed. Trace-level mercury analyses in solids have additional
complications due to interference from other elements typically present. The resulting
variability and uncertainty in laboratory analyses of bulk samples have made accurate mass
balances difficult and very expensive. Analytic standards must be established that help
assure repeatability of analytical results and that provide a basis for comparison between
laboratones, as well as over time.

To accomplish this, the Coleraine Minerals Research Laboratory collected bulk samples of
taconite ore, concentrate, and pellets from National Steel Pellet Company and submitted
representative sub-samples to several commercial laboratories for mercury analysis. The
laboratory results were used to establish certified mercury concentration values for the
samples. Certified samples are now available to the taconite mines from CMRL. Taconite
facilities can submit the certified samples along with samples from mass balance studies or
other testing programs to establish a high level of confidence in the laboratory results.

Determination Of Stages In The Induration Process Where Mercury Volatilization
Occurs (Project complete)

CMRL collect samples from EVTAC, Hibbing Tacomte, Ispat-Inland, Minntac, and
Northshore and conducted tests to determine where in the induration process mercury is
volatilized and whether it changes oxidation state at some point in the process. The objective
was to determine if volatilization of oxidized mercury occurs in a specific process area with
its own stack, and if possible, to focus mercury removal efforts on that stack. Also if
oxidized mercury could be captured before it is converted to elemental mercury, overall
mercury removal could be increased.

Emission control equipment collects fine particulate matter containing iron units from
indurating furnace emissions. A portion of the oxidized mercury in the fumace off gasses is
associated with the fine particulates. As stated previously in this report, approximately 96%
of the mercury emitted by the fumaces is elemental mercury and approximately 4% is
oxidized mercury. Wet scrubbers, in tumn, collect approximately 70% of the oxidized
mercury, which is equivalent to approximately 3% of the total mercury. The collected iron
units at most plants are recycled to form new pellets to maximize the production efficiency of
the pellet making process.

The report suggested the iron units could be directed to the tailings basins for disposal and
sequestering of the contained mercury rather than the iron units being recycled.
Unfortunately, a number of data gaps were present in the study, which required varions
assumptions to be made on the amount of mercury that could be captured. In addition, each
company would have fo assess the economic impact of discarding iron units to accomplish

-3-



mercury removal. This is an important consideration because the steel industry, including
the taconite mines, must compete in the world market. The price of taconite pellets is based
on market conditions and costs associated with the loss of iron units for mercury removal
cannot be passed on to the consumer. '

Mercury Remova! Accomplished Since 1990

The Taconite Industry has removed a significant quantity of mercury from the mine sites since
1990. In fact, each of the mines began proactively removing mercury several years before
voluntary mercury reduction agreements with the MPCA were developed. Greater oppottunities

. for mercury removal existed for older mines such as Cliffs Erie and Northshore that were
constructed during the 19505 when mercury use in products and measuring devices was more
common than it was in later years.

Following is an accounting of the total amount of mercury removed from the taconite mines
since 1990. Some of this information is contained either directly or indirectly in the individual
mine sections of the Taconite Industry 2000 and 2001 Voluntary Mercury Reduction Progress
Reports. The remainder of the data was collected from a more thorough review of waste
shipment records by each of the mines.

EVTAC Mining 16.9 1bs.
Hibbing Taconite 75 lbs.
Ispat-Inland Mining 15 1Ibs.
Cliffs Enie LLC 1,860 Ibs.
National Steel Pellet Co. 131.3 Ibs.
Northshore Mining 730.2 Tbs.
TOTAL 2,818.4 Ibs.

Individual Mine Mercury Reduction Summaries

Details of mercury research conducted by individual mines, a mine’s efforts to inventory
mercury containing devices, and any associated mercury collection and disposal are discussed in
~ the individual mine sections of this report that follow.



Cliffs Erie LL.C

2001 Veluntary Mercury Reduction Progress Report

December 19, 2002
As stated in the previous report, LTV Steel Mining Company (LTVSMC) ceased operation
during January 2001. The facility was sold on October 30, 2001. The mine related assets were

sold to Cliffs Erie LLC and the power plant asset was sold to Rainy River Energy, a subsidiary
of Minnesota Power Company.

Cliffs Erie is submitting this final report covering the status of the mine-related portions of
LTVSMC’s Voluntary Mercury Reduction Agreement.

Specific Plans and Objectives
The status of actions is shown in italics.
Mercury in the Ore

Voluntary Reduction Action:

LTVSMC will perform stack testing on furnace emissions to verify mercury emissions from
furnaces with wet and dry collectors. Some festing was done; Cliffs Erie will retain the records.

LTVSMC will work with the MPCA to verify that mercury remains with the tailings and explore
changes in tailings handling operating procedures that will maximize retention of mercury within
the tailings. Cancelled.

LTVSMC will perform a mass balance to better understand the fate of mercury within the
process and will explore process changes that result in more mercury reporting to tailings (based
on verification that mercury reporting to tailings is retained by the taiiings). Cancelled.

Mercury in Products and Devices

Voluntary Reduction Action:

LTVSMC will develop a more formal Mercury Elimination Program at the Hoyt Lakes Taconite
Processing Plant. The program will include an inventory of mercury containing devices, a plan
to phase out those devices where feasible and a methodology to avoid introduction of new
mercury containing devices or products where mercury free alternatives exist. See following
discussion titled Mercury Removal Pursuant To Plant Shutdown.
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Community Outreach .

Voluatary Reduction Action:

LTVSMC will participate in any joint effort that may be undertaken with other taconite
processors and Minnesota Power to develop a Mercury Awareness Program targeted at
Northeastern Minnesota and deliver it to the local community via brochures, newspaper
advertising and radio advertising. Once the group finalizes the plan, LTYSMC will support a
portion of this effort based on a funding strategy developed by the group. Cancelled.

LTVSMC will participate in any joint effort that may be undertaken with other taconite
processors and Minnesota Power to develop a Comumunity Mercury Recycling Program targeted
at Northeastern Minnesota. Once the group finalizes a plan, LTVSMC will support a portion of
this effort based on a funding strategy developed by the group. Cancelled.

Mercury Removal Pursuant To Plant Shutdown

As part ofthe LTVSMC shutdown, the company implemented a program to remove all
equipment, products, chemicals, and wastes from the site that posed a significant risk to the
environment. Recognizing the potential risks associated with mercury, all mercury and mercury-
containing devices were removed from the Taconite Processing Plant and shipped to 2 mercury

recycling facility.

Total Mercury Removed: 420 pounds
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EVTAC Mining
2001 Voluntary Mercury Reduction Progress Report

December 19, 2002
The tollowing items summarize EVTAC’s 2001 mercury reduction activities:

Mercury Balance

EVTAC contributed to Coleraine Minerals Research Laboratory efforts to study the mercury
balance in the pellet plant waste gas scrubber system. The results of this study will be published
in 2002. '

Mercury-Containing Process Materials and Equipment

Since the mid-1990’s EVTAC has recycled all its mercury-containing fluorescent lamps and high
intensity discharge lamps.

Prior to 1995, EVTAC Mining changed its iron ore assay method to eliminate the use of mercury
chemicals in the analysis. EVTAC continues to use non-tuercury reagents in all laboratory
analyses.

EVTAC has conducted an informal inguiry concérning the locations of mercury-containing
equipment. The results of the informal questioning indicate that there is very little mercury-
containing equipment at EVTAC. A more systematic approach to identify and inventory
mercury-containing equipment and chemicals will be conducted during 2002. This will start
with a search of MSDS information and a search of the warehouse inventory list. Results of
these searches will be followed by physical verification of identified items.

Iron Mining Association Efforts

EVTAC is continuing to support mercury research sponsored by the Minnesota Department of
Natural Resources through the Natural Resources Research Institute, the Coleraine Minerals’
Research Laboratory, and other research facilities. These activities include:

e Certified crude ore, concentrate, and pellet mercury standards have been produced by
Coleraine Minerals Research Laboratory and are available for interested parties to use in
mercury studies related to iron ore processing. Coleraine Minerals Research Laboratory is
storing the certified standards and will make them available for mercury studies.

» The DNR completed a preliminary screening analysis of mercury volatilization from various
soil surfaces including tailings basins. The results of thig study indicate a maximum of less
than 2 kg per year are volatilized from active tailings basins. More comprehensive studies




are recommended to better characterize the quantities of volatilization and possible practices
that could reduce the small amount of volatilization that is taking place.

Coleraine Minerals Research Laboratory is completing a study of the fate of mercury in
several pelletizer waste gas scrubber systems. This study may lead to practices that could

reduce the amount of mercury emitied.




Hibbing Taconite Company

2001 Voluntary Mercury Reduction Progress Report

December 19, 2002

- Hibbing Taconite Company, an unincorporated joint venture managed by Cliffs Mining
Company, is located approximately 3 miles to the North of the City of Hibbing in St. Louis

_ County. Hibbing Taconite produces on average 8 million Dry Long Tons (DLT) of standard

pellets per year. Since plant startup annual pellet production has ranged from a high of 8.6
million tons (1988) and a low of 4.1 million tons (1983). This annual production variation

results from Hibbing Taconite’s competition against 2 global market, '

Reduction Of Mercury Containing Products
Hibbing Taconite, a large industrial complex, historically used many products that contain
mercury. Such devices include thermometers; thermostats; pressure, tilt, and relay switches;

batteries; and fluorescent and high intensity discharge (HID) lamps.

Hibbing Taconite has been recycling fluorescent and HID lamps since 1992, During 2001
Hibbing Taconite recycled the following; '

[tem Quantity -
8-Foot Fluorescent Bulbs 301

4-Foot Fluorescent Bulbs 2688

Circular Bulbs S

U-Shaped Bulbs 8

HIDs ' 483

Total ' 3485 Bulbs

Hibbing Taconite also recycled the fellowing during 2001:
45 pounds of liquid mercury
35 pounds of mercury containing products

Employee Mercury Recycling Center

- Hibbing Taconite commenced operation of an onsite Mercury Recycling Center for its
employees to recycle their household mercury containing products on December 1, 2000. The
items collected from this effort have been tracked separately from the rest of Hibbing Taconite’s
mercury waste products to maintain a separate accounting of the items removed from the
eavironment. During 2001, the following items were recycled in the onsite Mercury Recycling
Center:




Item Quantity

8-Foot Fluorescent Bulbs 133

6-Foot Fluorescent Bulbs 161

5-Foot Fluorescent Bulbs 9

4-Foot Fluorescent Bulbs 485 |
2.5-Foot Fluorescent Bulbs 5

2-Foot Fluorescent Bulbs 18

18-Inch Fluorescent Bulbs 3
10-Inch Fluorescent Bulbs 1
6-Inch Fluorescent Bulbs 2
Batteries 4
Thermometer 1
Thermostat 3

1

Circular 12-Inch Bulb

City of Hibbing Mercury Reduction Task Force Participation

The City of Hibbing, and Barr Engineering have developed a Pollutant Minimization Plan (PMP)
that is serving as a guide for the City’s mercury reduction efforts. The plan calls for using
pollution prevention to reduce the amount of mercury that enters the treatment plant system as an
alternative to installing “end-of-pipe” treatment methods that would be extremely expensive and
less effective. Implementation of the PMP, which is a requirement of the City’s wastewater
treatment plant operating permit, relies heavily on efforts to educate people regarding proper
disposal of mercury-containing products and reducing the use of mercury where feasible
alternatives exist,

QOne of the action items in this PMP is the formation of a Mercury Reduction Task Force to help
users of the City’s wastewater treatment system reduce the amount of mercury being introduced
into that system. In 2001, Hibbing Taconite was an active member of this Mercury Reduction
Task Force and will be throughout 2002 as well. To date, information sharing and assisting in
identifying how the City of Hibbing can best reduce the amount of mercury released to
wastewater have been the accomplished objectives.




Ispat-Intand Miring Company
2001 Voluntary Mercury Reduction Progress report

December 19, 2002

Ispat-Inland completed the following mercury reduction actions during 2001:

Changed procedures in the on-site laboratory to eliminate the use of mercuric chloride as a
reagent. As a result, no mercury containing lab waste is generated.

Continued the program of replacing mercury vapor lights and ballasts with low sodium
lights. This s a long-term programn that is approximately 50% compieted. Lhe objectlve 1s
to complete the changeover by 2005.

Removed two large automatic fire valves confaining mercury, and replaced them with valves
that do not contain mercury. These valves have been secured in storage for future disposal.

Continued the program of identifying, labeling and replacing mercury containing switches,
thermostats, thermometers and other equipment.

Recyceled 2,000 fluorescent buibs and three drums of mercury vapor bulbs.




National Steel Pellet Company

2001 Veluntary Mercury Reduction Progress Report

December 19, 2002
Background

National Steel Peliet Company (INSPC), a wholly owned subsidiary of National Steel
Corporation, is a taconife ore processing plant located approximately 1 mile north of Keewatin,
MN. Original construction of the facility occurred during 1965-1967. The original plant
consisted of a surface combustion rotary hearth system. This system was replaced with an Allis

- Chalmers 15-ft, grate-kiln system in 1969 (Phase I). In 1976, NSPC expanded with a larger Allis
Chalmers 18-ft. grate-kiln system (Phase II). In 1980, the Phase I grate-kiln system was idled
and has not been operated since that time.

Five main steps are employed during ore beneficiation:

¢ Mining (drilling, blasting, loading, hauling) — removes the ore from the rock body.
Crushing (in-pit crushers, primary mills, secondary mills) — reduces the size of the ore to a
face powder consistency and aids in removing contaminants such as silica and rock. ,

+ Concentrating (magnetic cobbers, disc filters) — separates the ore by magnetic extraction and
dewaters it to approximately 10% moisture.

o Balling (balling drums) — combines the ore with limestone and bentonite to produce %" to %"
“green” balls.

» Induration (grate-kiln, cooler) — hardens the “green” balls by heating to 2400 °F to optimize
the oxidation process thereby producing taconite pellets.

Average annual production is 5.4 m.illibn long tons per year. The pellets are transferred to
customers: by rail to Granite City, IL; and by ship to Ecorse, MI. NSPC employs approximately
520 people.

Mercury Product Identification

During 2001, NSPC identified the location of all mercury-containing products on the property.
This information is contained on a spreadsheet updated regularly by the Environmental '
Department with assistance from the Electrical Department. All mercury-containing switches
and thermostats removed from service are consolidated at the Instrumentation Workshop and
shipped off-site to a licensed facility. To help ensure proper disposition, labels were placed on
all gauges containing mercury switches in 2001. The labels communicate emergency response
information as well as mercury awareness. Figure 1 is an illustration of the label used.
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Figure 1: Mercury Identification Label

' WARNING !
MERCURY CONTAINING DEVICE

IN CASE OF RELEASE, PLEASE NOTIFY:
ENVIRONMENTAL DEPARTMENT (ext.672 or 634)
DEVICE ID:

' Mercury-Containing Materials
All NSPC mercury-containing products are ultimately sent off-site for recycling, A total of 6
pounds of liquid mercury from mercury switches and thenmostats, and 1801.4 pounds of
fluorescent lights were recycled from January 2001 through December 2001.

Table 1: Fluorescent Light Shipments

Item Quantity
8-Foot Fluorescent Bulbs ' 235
4-Foot Fluorescent Bulbs : 1029
HIDs 271
Ballasts (1bs) 360
Total 1535 Bulbs
2002 Activities

NSPC will continue to work with the other taconite facilities on mercury research in 2002. This
tesearch may provide an economic, viable solution to effectively reduce the amount of mercury
released to the environment. NSPC will also: continually update the mercury inventory as new

information is received; and continue to recycle mercury-containing products.
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Northshore Mining Company

2001 Voluntary Mercury Reduction Progress Report
| Decetmber 19, 2002

Reduction of Mercury Conizining Products

During 2001 Northshore Mining collected and recycled mercury from its own devices.
Following is a list of these items;

1,289 4-foot Fluorescent Bﬁlbs
537 8-foot Fluorescent Bulbs
423 High Intensity Discharge Lamps

2,249 Total Bulbs and Lamps Recycled
Partnering With Local Communities

A community-wide mercury collection program was launched, with advertising to Silver Bay,
Beaver Bay, and the surrounding communities. On June 2, 2001, Northshore Mining hosted a
community mercury collection day by paying for a collection truck and the final recycling of
mercury-containing devices. The effort collected over 1000 fluorescent lamps and several
mercury switches and thermostats that were previously in people’s houses and garages. The big
catch was two small jars of elemental meroury that a homeowner had been using as a gun-
cleaning material. The weight of the elemental mercury was roughly 5 pounds. Northshore's
collection effort may have prevented that material from being released into a drain or into the
trash. Only one community collection day was held during 2001 due to economic pressures
during the latter half of the year. Notwithstanding this dilemma, fluorescent lamps were
routinely accepted from community members and small businesses for recycling. At least one
collection day is planned for 2002. A copy of the flyer that was distributed is attached.

Mercury Reduction Research

Northshore also participated in the research efforts discussed previbusly in this report.
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HEY, EVERYONE! IT’S TIME TO...

JERK THE MERC OUT!

Fluorescent lamps

Mercury thermostats

Mercury thermometers

- Bution batteries

Mercury relays, silent switches, old sump pump float switches

Northshore Mining will collect any of the above and recycle them, at no cost to you.

As part of our program to reduce mercury in the environment, Northshore Mining will assist in
the collection and disposal of mercury-containing devices in your household or small business.

At full-production of taconite and power, Nortbshore Mining releases about 9 pounds of mercury
into the air every year from its entire facility from its taconite processing and coal burning.
That’s a small amount, but we’re looking for ways to reduce it still more. Process research has
not yet shown ways to cut back our airborne emissions, but since 1990 we have made large
reductions on the amount of mercury used in our machinery and labs, and in so doing we have
cut back on the amount of mercury wastes that we generate and have to handle, We believe we
can help reduce the amount of mercury released to the environment every year by helping our
neighbors recycle old lamp bulbs, thermometers, and other stray materials that contain mercury.

WHERE: Zup’s Parking Lot, Silver Bay. Look for the John's Sanitary Service truck

WHEN: Saturday, June 2, 2001, from 9 a.m. to
WHO: Any household or small business. (Churches, here’s your chance!)
WHAT: Fluorescent lamps, mercury thermometers, mercury switches, thermostats, button

batteries. PLEASE DO NOT BREAK THESE ITEMS!
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Taconite Industry 2002-2005 Voluntary Mercury Reduction Progress Report
Submitted To The MPCA

Pursuant To Individual Mine Voluntary Mercury Reduction Agreements

September 30, 2005

Background

Mercury is a naturally oeccurring element and, in conformance with the natural Jaws of
physics, it can neither be created nor destroyed. In this regard, mercury is distinctly different
from organic chemicals such as PCBs, certain solvents, pesticides, herbicides, and other
compounds that can be broken down into their component parts. When it is collected with the
intent of removing it from further use, it can only be stored in some form of repository.
Currently, no permitted waste mercury repositories exist in the United States. Under these
circumstances, all mercury shipped from a source is sent to mercury recyclers where the
potential exists for it to be returned to use in some form of mercury containing device or product.

Minnesota’s 1999 Mercury Reduction legislation sets a statewide goal of reducing the release of
mercury into the air and water of the state by 60 percent from 1990 levels by the end of 2000 and
by 70 percent from 1990 levels by the end of 2005. To assist the state in achieving these goals,
the Minnesota Pollutien Control Agency (MPCA) invited sources that emit more than 50 pounds
of mercury per year to enter tnto Voluntary Mercury Reduction Agreements.

The Iron Mining Association of Minnesota (IMA) member taconite mining companies accepted
the MPCA's invitation, and each mine entered into a Voluntary Mercury Reduction Agreement
with the Agency. This list of taconite mining companies includes EVTAC Mining, Hibbing
Taconite Company, Ispat-Inland Mining Company, Cliffs Erie LLC — formerly LTV Steel
Mining Company, National Steel Pellet Company, and Northshore Mining Company. It should
be noted that not all of the mining companies release more than 50 pounds of mercury per year.
Nevertheless, all of the listed companies chose to participate in the voluntary reduction program.

The mercury legislation requires the MPCA to submit mercury reduction progress reports to the
legislature on October 15, 2001, and October 15, 2005. To assist the MPCA in preparing its
2005 report, the Taconite Industry submits this report on its mercury reduction efforts. Due to
the similarity in approaches to mercury reductions among the mines, the industry chose to submit
a single report. The specific mercury reduction programs at each mine are included in
subsections of the report. '

Mercury Association With Taconite Mining

A more detailed description of mercury’s association with taconite mining is contained in the
Taconite Industry’s 2000 Mercury Reduction Progress Report dated Apnl 30, 2001. In
summary, mercury is present in the iron ore that is mined and processed. A study conducted by
the Coleraine Minerals Research Laboratory (CMRL) during 1996-97 found that 60% to 93% of
the mercury present in the ore 1s rejected with the non-iron bearing rock and reports to the
tailings basins where it remains attached to the fine tailings particles. The remaining 7% to 40%
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of the mercury is volatilized in the indurating furnaces during the formation of taconite (iron)
pellets. As stated in the Taconite Industry’s 2000 report, approximately 96% of the volatilized
mercury is elemental mercury and approximately 4% is oxidized. Virtually all of the elemental
mercury passes through the particulate air emission control equipment and approximately 70% of
the oxidized mercury is captured. This equates to approximately 3% of the total mercury
entering the fumaces, Unfortunately, technically and economically viable emission control
equlpment currently does not exist for capture of elemental mercury from the mduratlng furnace
emissions.

Overview Of Mercury Release Reduction Efforts

As previously stated, the primary sources of mercury releases are from the indurating furnaces in
the taconite pellet plants, and technically and economically viable emission control equipment is
not available to capture the mercury. However, the industry is hopeful that once mercury
removal technology 1s developed for coal fired electric power plants it can be adapted for use on
the taconite indurating furnaces.

Because of the recent nature of the information on mercury associated with taconite ore and the
lack of technology to capture mercury from taconite processing plant emissions, the mines have
chosen to focus their voluntary mercury reduction efforts in the following general areas:

e Conduct further mercury research.

+ Inventory mercury used in various pieces of equipment and monitoring devices at the
mines.

s Collect and dispose of mercury from devices removed from service.
» Partner with other groups to promote mercury awareness, collection, and recycling.

As part of the mercury research effort, all of the Minnesota taconite mines jointly partnered with
the Minnesota Department of Natural Resources (DNR) and the MPCA by providing matching
funds to conduct three mercury research projects. The projects were started in 2000 with the
majority of the work completed during 2001. A small portion of the work is pending. Following
is a list of the projects undertaken (summary reports of the projects are included in previous
Taconite Industry annual reports):

e Mercury Volatilization From Taconite Tailings (Field work complete during 2000, report
pending.)

e Preparation Of A Certified Mercury Standard For Taconite (Project completed durmg 2000,
certified samples in storage.) _

s Determination Of Stages In The Induration Process Where Mercury Volatilization Occurs
(Project completed during 2001; report on file.)

Page 2 of 15



During the period 2003-2005, the Minnesota taconite mines partnered with the Minnesota
Department of Natural Resources DNR to investigate the poteatial for reductions in mercury
emissions from the mines. Michael Bemdt and John Engesser of the DNR were the primary
tnvestiigators for the research project. Following is a summary of the research:

(1) The DNR collected quarterly baseline data on mercury capture by tacomte wet scrubbers
and it’s fate in mercury processing plant. Estimates of mercury capture rates were made
based on mass balance calculations and the fate of captured mercury during taconite
processing was further quantified. The data suggest that both chlorine concentrations and
dust abundance in the gas stream play an important role in increasing capture rate for
mercury, Mercury captured in most, but not all, plants is currently recycled to the
indurating furnaces.

(2) Undergrate samples were systematically collected from four processing plants and
studied using Mossbauer spectroscopy for mineralogy and wet chemical methods to
measure mercury concentration. It was found that mercury concentration in process dust,
composed mostly of magnetite, increases rather than decreases as the solids approach the
firing zone. This is because the outer grain boundaries of heated magnetite are converted
fo maghemite, which has been shown elsewhere to capture mercury from gas streams.
These data show that the taconite pellet bed is actively involved in mercury transport
processes during taconite induration.

{3) Numerous experiments were conducted to determine fate of captured mercury. Once
captured, mercury in wet scrubbers is found predominantly on the surfaces of non-
magnetic minerals. This is significant because it means that plants may reclaim the
magnetic fraction of their scrubber dust without recycling mercury back to the furnace.

(4) Bench scale experiments were performed to characterize chemistry of mercury upon
release during heating. Most mercury is released well before the pellets reach peak
temperatures during induration. A significant fraction of the released mercury is present
in the oxidized form at the time it is released, and this fraction is increased greatly when
the process gas contains Chlorine.

(5) A coordinated mercury research effort was begun, involving researchers from the DNR,
EERC (University of North Dakota, Energy and Environmental Resource Center), CMRL
(University of Minnesota- Coleraine Mineral Research Laboratory, and IRM (University
of Minnesota- Institute for Rock Magnetism. Numerous reports and publications have
been or will soon be generated (see below).

(6) A research plan has been developed for future research, and funding was appropnated
from a vanety of industry and government sources for fiscal years 2006 and 2007. Future
plans call for in-plant testing of Chlorine addition to enhance oxidation and capture of
mercury during induration, further sudy of sorbent injection options, and further
development and plant testing of means to focus captured mercury to tailings basins.

DNR Mercury Research Papers:

(1) Bemdt, M. E. (2003) Mercury and mining in Minnesota. Final report, Minnesota
Department of Natural Resources, 58p.

(2) Bemdt, M. E. and Engesser, J. (2003) On the distribution of mercury in taconite plant
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scrubber systems. Minnesota DNR report prepared for MPCA. 30 p.

(3) Bemdt, M. E. and Engesser, J. E. (2005) Mercury transport in taconite processing
facilities: (I) Release and capture during induration. Iron Ore Cooperative Research Final
Report. Aug. 15, 2005; 60 p.

(4) Berndt, M. E., Engesser, J. E., and Berquo, T. S. (2005) Mercury chemistry and
Méossbauer spectroscopy of iron oxides during taconite processing on Minnesota’s Iron
Range. Proceedings of Air Quality V conference: Washington, D.C., Sept. 19-21, 2005.
15 pages. In press.

(5) Bemdt, M. E. and Engesser, J. E. (2005) Mercury transport in taconite processing
facilities: (IT) Fate of mercury captured by wet scrubbers. Report to the Environmental
Protection Agency, Great Lakes National Program Office. In preparation.

Other reports from studies initiated and contracted by the DNR

(1) Benner, B. Mercury Release from Taconite During Heating (CMRL report TR-05-
06/NRRI/TR-2005-17), June 15, 2005, 2 p.

(2) Berqué, T. S. (2005) Mdéssbauer spectroscopy analyses of taconite dust samples, Institute
for Rock magnetism, Department of Geology and Geophysics, University of Minnesota.
13 pages.

(3) Galbreath, K., Liggett, R. and Dunham, G., (2005} Preliminary mercury release profiles
from greenball samples. 12. p. (final report due Oct. 1, 2005).

Mercury Removal Accomplished Since 1990

The Taconite Industry has removed a significant quantity of mercury from the mine sites since
1990. In fact, each of the mines began proactively removing mercury several years before
voluntary mercury reduction agreements with the MPCA were developed. Greater opportunitics
for mercury removal existed for older mines such as Cliffs Erie and Northshore that were
constructed during the 1950s when mercury use in products and measuring devices was more
common than it was in later years. '

Following is an updated summary of the total amount of mercury removed from the taconite
mines during the period 1990 - 2002:

3

United Taconite 16.9 lbs.
Hibbing Taconite 75 Ibs.
Ispat-Inland Mining 15 lbs.
Cliffs Erie LLC 1,860 Ibs.
Keewatin Taconite 214.3 1bs.
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Northshore Mining 730.2 _lbs.
TOTAL 2,901 .4 Ibs.
Individual Mine Mercury Reduction Summaries |
Details of mercury research conducted by individual mines, a mine’s efforts to inventory

mercury containing devices, and any associated mercury coilection and disposal are discussed in
- the individual mine sections of this report that follow.
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Cliffs Erie

Voluntary Mercury Reduction Report

Year 2005
As stated in the previous report, LTV Steel Mining Company (L TVSMC) ceased operation in
January 2001. The facility was sold on October 30, 2001. The mine related assets were sold to
Cliffs Erie and the power piant asset was sold to Minnesota Power.

Cliffs Erie is submitting this final report covering the status of the mine related portions of
LTVSMC’s Voluntary Mercury Reduction Agreement.

The status of actions is shown in italics.

Specific Plans and Objectives

Mercury in the Ore

Voluntary Reduction Action:

LTVSMC will perform stack testing on furnace emissions to verify mercury emissions from
furnaces with wet and dry collectors. Some testing done, Cliffs Erie will retain records.

LTVSMC will work with the MPCA to verify that mercury remains with the tailings and explore
changes in tailings handling operating procedures that will maximize retention of mercury within
the tailings. Cancelled. :

LTVSMC will perform a mass balance to better understand the fate of mercury within the

process and will explore process changes that result in more mercury reporting to tailings (based
on verification that mercury reporting to tailings is retained by the tailings). Cancelled.

Mercury in Products and Devices

Voluntary Reduction Action:

LTVSMC will develop a more formal Mercury Elimination Program at the Hoyt Lakes Taconite
. Processing Plant. The program will include an inventory of mercury containing devices, a plan
to phase out those devices where feasible and a methodology to avoid introduction of new
mercury containing devices or products where mercury free alternatives exist. LTVSMC removed
mercury-containing devices from the Taconite Processing Plant as part of shutdown procedures.
Four hundred and twenty pounds of mercury have been disposed.
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Specific Plans and Objectives {(continued)

Community OQutreach

Voluntary Reduction Action:

LTVSMC will participate in any joint effort which may be undertaken with other taconite
processors and Minnesota Power to develop a Mercury Awareness Program targeted at
Northeastern Minnesota and deliver it to the local community via brochures, newspaper
advertising and radio advertising. Once the group finalizes the plan, LTVSMC will support a
portion of this effort based on a funding strategy developed by the group. Cancelled.

LTVSMC will participate in any joint effort which may be undertaken with other taconite
processors and Minnesota Power to develop a Community Mercury Recycling Program targeted
at Northeastern Minnesota. Once the group finalizes a plan, LTVSMC will support a portion of
this effort based on a funding strategy developed by the group. Cancelled.
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Ispat Inland Mining Company
Voluntary Mercury Reduction Progress Report
Years 2002-2005

Ispat Inland Mining Company is located approximately two miles north of the city of
Virginia. The plant produces an average of 2.8 million long tons of fully fluxed taconite
pellets for shipment to Ispat Inland blast furnaces located in East Chicago, Indiana.

Mercury Reduction Initiatives

Like most large industrial facilities constructed prior to the 1990°s, Ispat Inland Mining
Company facilities contained mercury containing devices like thermostats, switches, lamps
and bulbs, ballasts, thermometers, manometers and valves. Since 1990, Ispat Inland Mining
Company has been removing, replacing and recycling mercury-containing devices.

In 2002 Ispat Inland Mining Company recycled the following:

Item Quantity
8’ ﬂcorescent bulbs 108

4’ fluorescent bulbs 1302
HID Bulbs 788

55 gcllon drums of batieries 2

Similar quantities of mercury containing devices were collected during the period 2003-2005 and
were disposed in accordance with appropriate regulations.

Cooperative Research on Mercury Removal from Processing
Ispat Inland Mining Company is one of four mines participating in a cooperative research project
with the department of Minnesota Department of Natural Resources and Minnesota Pollution

Control Agency on mercury cycling and distribution in northeastern Minnesota and the taconite
industry. This study is expected to take two years.
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Hibbing Taconite Company
Voluntary Mercury Reduction Progress Report

Years 2002-2004

Hibbing Taconite Company, an unincorporated joint venture managed by Cliffs Mining
Company, is located approximately 3 miles to the North of the City of Hibbing in St. Louis
County. Hibbing Taconite produces on average 8 million Dry Long Tons (DLT) of standard
pellets per year. Since plant startup annual pellet production has ranged from a high of 8.6
million tons (1988) and a low of 4.1 million tons (1983). This annual production variation
results from Hibbing Taconite’s competition against a global market.

Reduction Of Mercury Containing Products
Hibbing Taconite, a large industrial complex, has historically used many products that contain
mercury. Such devices are thermometers; thermostats; pressure, tilt, and relay switches;

battenies; and fluorescent and high intensity discharge (HID) lamps.

Hibbing Taconite has been recycling fluorescent and HID lamps since 1992. In 2002-2004,
Hibbing Taconite recycled the following:

Item 2002 2003 2004
>5-Foot Fluorescent Bulbs 45 56 0
<4-Foot Fluorescent Buibs 1248 647 620
Compacts 2 0 0
Circular Buibs 22 0 0
U-Shaped Bulbs 0 68 2
HIDs 181 737 168
Thermostats 2 0 0
Thermometers 0 0 0
Mercury Relay Switches 0 1 0
Total 1500 1509 790

Employee Mercury Recycling Center

Hibbing Taconite commenced operation of an onsite Mercury Recycling Center for its
employees to recycle their mercury containing products on December 1, 2000. The items
collected from this effort have been tracked separately from the rest of Hibbing Taconite’s
mercury waste products to maintain a separate accounting of the items removed from the
environment. During 2002-2004, the following items were recycled in the onsite Mercury
Recycling Center:
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Item 2002 2003 2004
>5-Foot Fluorescent Bulbs 174 314 525
<4-Foot Fluorescent Bulbs 935 865 884 ~
Compacts . 8 17 14
Circular Bulbs 116 4 0
U-Shaped Bulbs 0 5 0
HIDs 1 48 1
Thernmostats 5 3 0
Thermometers 2 3 2
Mercury Relay Switches 0 _ 12 0
Total 1141 1261 1426

City of Hibbing Mercury Reduction Task Force Participation

The City of Hibbing, and Barr Engineering developed a Pollutant Minimization Plan (PMP) that
is serving as a guide for the City’s mercury reduction efforts. The plan calls for using poliution
prevention to reduce the amount of mercury that gets into the treatment plant system as an
alternative to installing “end-of-pipe” treatment methods that would be extremely expensive and
less effective. Implementation of the PMP, which is a requirement of the City’s wastewater
treatment plant operating permit, relies heavily on efforts to educate people regarding proper
disposal of mercury-containing products and reducing the use of mercury where feasible
altematives exist.

One of the action items in this PMP was the formation of a Mercury Reduction Task Force to
help users of the City’s wastewater treatment system reduce the amount of mercury being
introduced into that system. Although not a user of the City of Hibbing’s wastewater treatment
system, Hibbing Taconite was an active member of this Mercury Reduction Task Force from
beginning to end (2002-2003). Information sharing and assisting in identifying how the City of
Hibbing can best reduce the amount of mercury released to wastewater were the accomplished
objectives.

Minnesota Department of Natural Resources / Cooperative Research Projects

Hibbing Taconite participated in a study that the Minnesota Department of Natural Resources
has been conducting on the distribution and fate of mercury at four Minnesota taconite-
processing facilities. As a part of this study, the DNR has been studying wet scrubbers and
process lines at the four taconite processing facilities, Hibbing Taconite being one, to evaluate
potential mercury control options for stack emissions. The projects are funded by Iron Ore
Cooperative Research (IOCR) and the Environmental Protection Agency-Great Lakes National
Program Office (EPA-GLNPO). In addition, this research is supplemented by funds from the
Department of Natural Resources-Environmental Cooperative Research (DNR-ECR) fund. The
IOCR project is more concerned with evaluating mercury release and capture mechanisms while
the EPA-GLNPO funds were solicited with the objective of evaluating the ultimate fate of
oxidized mercury once it has been captured by the wet scrubbers. The IOCR project ended June
2005. For the full report, refer to the Iron Ore Cooperative Research Final Report titled Mercury
Transport in Taconite Processing Facilities: Release and Capture During Induration (August
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15, 2005) by Michael Berndt and John Engesser — Minnesota Department of Natural Resources
Division of Lands and Minerals. The DNR has only just begun studying the factors that control
the cycling of captured mercury back to the induration furnace. Each taconite plant routes its
scrubber waters differently and the DNR hopes to use these differences to shed light on mercury
adsorption processes in taconite plants. The first set of samples for this phase of the study was
collected in early May 2005. This line of research will go through October of 2005 when the
EPA-GLNPO project ends. '

Mercury Mass Balance Study

As aresult of a 1994 Minnesota Pollution Control Agency (MPCA) Mercury Task Force report
titled Strategies for Reducing Mercury in Minnesota, the Legislative Commission on Minpesota
Resources funded an MPCA investigation of mercury emissions in Minnesota industries. One of
these industries was Minnesota Taconite Mining. The investigation's scope required the
development of a mercury emission balance for the taconite industry. The following mines were
tested for the development of this balance: Hibbing Taconite, USX Minntac, Northshore
Mining, and LTV Steel Mining Company. The Coleraine Research Laboratory was contracted
by the MPCA to develop the balance. The mass balance tesiing was completed in 1996 and a
report was issued to the MPCA in 1997.

Because of inadequate funding allocated by the Legislative Commission, the scope of sampling
required to conduct a full balance had to be limited to stay within the budget. Therefore, the
balances determined were not specific enough for the mines to understand where mercury

existed in the process and what potential existed for mercury emission reductions. Moreover,

this project resulted in a rough estimate of the overall mercury emissiens for the taconite mining
industry in Minnesota. Literally overnight, the mining industry went from not being listedon
Minnesota’s top industrial mercury emitters to being one of the top five on the list. As a result of
this, the taconite industry chose to voluntarily participate in the MPCA’s Voluntary Mercury
Reduction Initiative.

Because of Hibbing Taconite's voluntary commitment to reduce mercury emissions, completing
a mercury mass balance is a crucial first step in understanding the mercury emissions within the
process. A completed mercury mass balance would allow Hibbing Taconite to move forward
with a program to investigate reducing these emissions. Furthermore, the testing and analyses
required to complete the mercury mass balance fulfill several of Hibbing Taconite’s
commitments in the 2001 MPCA Voluntary Mercury Reduction Agreement.

At Hibbing Taconite, the cost for conducting a mass balance project was approved in 2002.
Planning began in 2003, and in 2004, mercury stack testing and mercury process samples were
collected and analyzed. With ongoing interpretation of the results, the mercury mass balance is
continuing, with additional sampling/testing planned for future years.
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Northshore Mining Company

Yoluntary Mercury Reduction Progress Report

Years 2002-2005

Reduction of Mercury Containing Products

Northshore continues to collect all fluorescent lamps and waste mercury containing devices and
disposes of them in accordance with applicable regulations.

Partnering With Local Communities

Since entering into a Voluntary Mercury Reduction Agreement with the MPCA,, Northshore has
conducted a community mercury collection day in Silver Bay, Minnesota. Each year numerous
fluorescent {amps and a number of thermometers and thermostats were collected. During 2005,
Northshore’s community mercury collection day netted 1,850 fluorescent lamps, a sumber of
mercury thermostats and thermometers, and a two-pound jar of mercury. '

In conjunction with the community mercury collection, during 2005 Northshore sponsored the
collection and proper disposal of 3,600 pounds of waste electronics that might otherwise have
been improperly disposed. These items contain heavy metals such as lead, but are difficult and
expensive for individuals to recycle properly.

Mercury Reduction Research

Northshore also participated in the research efforts discussed previously in this report.
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United States Steel — Keewatin Taceonite

Voluntary Mercury Reduction Progress Report

Years 2002-2005

Mercury-Containing Materials

The following table summarizes the mercury and mercury containing matenials sent offsite for
reclamation by the National Steel Pellet Company (2002 to May 2003) and United States Steel
Corporation, Keewatin Taconite (April 2003 to Current).

Item 2002 2003 2004 2005 to
{Ibs) (Ibs) (Ibs) Date (Ibs)
Buik mercury-containing 20 6 2 1
material .
Liquid mercury 46 . 0 0 8
Total 66 Ibs 6 Ibs 2 lbs 9 Ist
Item 2002 2003 2004 2005 to
_ Date
8-Foot Fluorescent Bulbs 269 163 344 272
4-Foot Fluorescent Bulbs 1152 673 1374 659
HIDs 349 137 277 283
Broken Tubes ' 195 Ibs 5 lbs 34 0
Total - 1616 Bulbs 973 Bulbs 1995 Bulbs  1219Bulbs

Mercury — Stack Emissions

Keewatin Taconite continues to work to understand how mercury travels through the process.
January 2004 Keewatin Taconite conducted a mass balance on mercury traveling through the
process. This exercise was a repeat of the mass balance that was previously conducted in 1999.

Keewatin Taconite is subject to the Taconite Maximum Achievable Control Technology
(MACT) rule. Keewatin Taconite’s main process stacks {waste gas) will not meet the new
MACT standard. Therefore new controls are required. Keewatin Taconite utilized the
information gained from conducting the mercury mass balance as well as research being
conducted by DNR to help design the scrubber. The new wet scrubber will be operational in
‘QOctober 2005. Additional research and testing will be conducted on the new waste gas dust
collector to determine its effects on mercury.
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United Taconite LLC

Voluntary Mercury Reduction Progress Report
Years 2002-2005

Reduction Of Mercury Containing Products

United Taconite, previously known as EVTAC Mining, continues to participate in the
Voluntary Mercury Reduction Program with the MPCA. In similar fashion to the other
taconite mines, United Taconite continues to collect waste mercury containing devices
and dispose of them in accordance with appropriate regulations.

Mercury Reduction Research

In conjunction with the other taconite mines, United has participated in the partnership
between the industry and the Minnesota Department of Natural Resources (DNR) in a
research effort that hopefully will lead to reductions in mercury emissions from the
taconite mines. United is one of four mines from which fumnace related samples are
routinely collected by the DNR as the research progresses.
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_ RECEIVED
- FEB 06 2002

Clear Answers for Clean Water-

: MPCA [P & P DIVISION
February 5, 2002 POLICY & PLANNING SECTION

Ms. Elizabeth Shevi

Director, Policy & Planning Division
Minnesota Pollution Control Agency
520 Layfayette Road North

St. Paul, MN 55155-4194

RE: WLSSD Voluntary Mercury Reduction Annunal Report
Dear Ms. Shevi:

The Western Lake Superior Sanitary District (WLSSD) is a strong supporter of the
‘Minnesota Voluntary Mercury Reduction Project. WLSSD is an active member of the
Minnesota Pollution Control Agency’s (MPCA’s) Mercury Contamination Reduction
Initiative and enthusiastically supports the consensus that programs that encourage
voluntary participation are preferable to a broad reguiatory approach. Additionally,
WLSSD bas complied with mercury emission limits for both its siudge/solid waste
incinerator and its wastewater discharges, and will continue to minimize releases to the
environment from these sources. This report will document WLSSD’s mercury reduction

activities that occurred within the last year.

In July 2001, WLSSD discontinued its sludge incineration process; this was WLSSD’s
only mercury point source emission to air. In the first half of the year, prior to the shut
down, 8 pounds of mercury were emitted via the incinerator. The new wastewater solids
treatment process utilizes anaerobic digestion and a comprehensive biosolids land
application program. This was also the first year of a MPCA project to document air -
emissions of mercury from WLSSD biosolids land application sites. WLSSD assisted the
MPCA researchers in locating a farm field that met the criteria of the testing plan, and
secured approval for testing from the landowner. The easly results (see attached graph)
showed there was no increase of mercury emissions at the site post-application versus
pre—apphcaimn Further testing will be conducted and reponed during 2002.

WLSSD staﬁ' continues to work with dental practices in order to reduce the amount of
amalgam particles discharged to the sewer or released to other media where mercury may
be emitted to the enviroriment. WLSSD, in cooperation with the Northeast District
Dental Society, applied for and received a local environmental improvement grant. Graat
funds are being used to purchase improved sedimentation traps, which capture fine

: Western Lake Swperior Sanitary District
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amalgam particles that normally would be sewered from dental suction systems These
treatment systems, when properly installed and operated, capture 99 percent of the
amalgam particles (ISO standard) released through dental suction systems. This is far
superior to conventional traps, which capture 60-80 percent of the amalgam. - As of the
end of the 2001, 25 of the 52 dental practices in the WLSSD service area had installed the
improved capture devices. Eight (8) additional practices scheduled instaflation in January
2002. The project goal is to have 75 percent of the dental practices using improved
systems by the end of 2002. WLSSD is secking additional funding to purchase improved
~ traps for all the dental practices in the service area. The concentration and mass of
mercury in the wastewater studge is being tracked by WLSSD in order to measure the
success of this project. '

WLSSD has worked with the MPCA during the last two years to help eliminate mercury
use in school laboratories by collecting mercury-containing items and offering non-
mercury alternatives in exchange. Laboratory and fever thermometers have been the
most common items exchanged, although numerous other items were furned in. Two
thousand one hundred and five (2105) laboratory thermometers were collected in 2060
and 2001 and properly disposed of through the WLSSD Household Hazardous Waste
Facility. Three bundred pounds of mercury were collected from schools dunng 2000 and

2001. .

Schools are not the only customers that use the WLSSD Household Hazardous Waste
Facility and Clean Shop program to manage mercury-containing wastes. Households and
small businesses disposed of 645 pounds of mercury waste in 2000, and 968 pounds in

2001, Households that choose to furn in mercury-containing fever thermometers to
WLSSD for proper disposal receive a mercury-free thermometer in exchange.



The table below shows the actual mercury emissions from WELSSD facilities and the
estimates that were projected for 2001 and 2008.

Mercury Emissions from WLSSD Facilities

Type of Emission | 199¢ 1998 [ 2000 | 2001 2001 2008
o 3 Estimate | Acinal | Estimate
Lbs/yr 1 Lbsfyr | Lbs/yr | Lbs/yr Lbs/yr  { Lbs/yr

Incinerator Stack 47 10 11 5 8 0

(AIR) i

Wastewater Effluent (424 {20 1.0 0.8 0.7 0.5

(WATER) , o —

Incinerator ash - 1.3 525 |5 2 0.9 . 0
_(Landfill)

Biosolids ' 0 5.9 5 10 7.5 i1

(Land Application) . ]
 Subtotal _ 90.7 [70.4 [234 |178 17.1 11.5

Solid waste Estimate | 118 {552 | 100 95 95 80

(Landfill) . :

Total 2087 |[125.6 | 1234 |112.8 112.1 91.5

The total wastewater influent mercury load for 2001 was 10.2 pounds per year. Industrial
sampling shows WLSSD industrial custonters discharged .69 pounds. The source of
the remaining mercury was households, small businesses, and unregulated industries.
Mass balance analysis determined that 93% of the mercury received as a component of
WLSSD wastewater influent appears in the biosolids product; only 7% of the mercury
received is discharged to the receiving waters. _

If you have any further questions concertiing WLSSD’s efforts to reduce mercury

emissions, please feel free to call Tim Tuominen of my staff at (218) 722-3336 extension
324.

Sincerely,

KurtNW Sodm

Executive Director







February 13, 2003

Mr. Ned Brooks

Mercury Coordinator

Minnesota Pollution Control Agency
520 Layfayette Road North

St. Paul, MN 551554194

RE: WLSSD Voluntary Mercury Reduction 2002 Annual Report

Dear Mr. Brooks:

The Western Lake Superior Sanitary District (WLSSD) is a strong supporter of the
Minnesota Voluntary Mercury Reduction Project. WLSSD is an active member of the
Minnesota Poliution Control Agency's (MPCA’s) Mercury Contamination Reduction
Initiative and enthusiastically supporis the consensus that programs that encourage
voluntary participation are preferable to a broad regulatory approach. Additionally,
WLSSD has complied with mercury emission limits for biosolids land application
program and its wastewater discharges, and will continue to minimize releases to the
environment from these sources. This report will document WLSSD’s mercury reduction
activities that occurred within the last year.

WLSSD staff continues to work with dental practices in order to reduce the amount of
amalgam particles discharged to the sewer or released to other media where mercury may
be emitted to the environment. WLSSD, in cooperation with the Northeast District
Dental Society, applied for and received a local environmental improvement grant. Grant
funds are being used to purchase improved sedimentation traps, which capture fine
amalgam particles that normally would be sewered from dental suction systems. These
treatment systems, when properly installed and operated, capture 99 percent of the
amalgam particles (ISO standard) released through dental suction systems. This is far
superior ta conventional traps, which capture 60-80 percent of the amalgam. As of
December 2003, 45 advanced treatment systems have been installed out of 2 possible
total 50 possible dental practices in the WLSSD service area. The remaining practices
will continue to be pursued to volunteer for the program by the WLSSD until treatment
units are installed in all practices. The concentration and mass of mercury in the
wastewater sludge is being tracked by WLSSD in order to measure the success of this
project.



WLSSD operates a Household Hazardous Waste Facility and Clean Shop program to
 manage hazardous wastes including mercury-containing wastes. Households and small
businesses disposed of 645 pounds of mercury waste in 2000, 968 pounds in 2001, and
1121 pounds in 2002, (See attached spreadsheet for itemization of mercury items
recycled.) Households that choose to turn in mercury-containing fever thermometers to
WLSSD for proper recycling receive a mercury-free thermometer in exchange.

The table below shows the actual mercury emissions from WILSSD facilities and the
reductions we originally committed to achieve for 2001 and 2008.

Mercury Emissions from WLSSD Facilities

Type of Emission {1990 | 1998 |2000 | 2001 2001 {2002 | 2008
[ Commitiment | Actual | Actual | Commitment
Lbs/yr | Lbs/yr | Lbs/yr | Lbs/yr Lbs/yr | Lbs/yr | Lbs/yr
Incinerator Stack | 47 10 i 11 5 : 8 0 0
(AIR)
Wastewater 42.4 2.0 1.0 0.8 0.7 022 |05
Effluent (WATER)
Incinerator ash 1.3 52.5 5 2 0.9 0 0
{Landfii}) '
Biosolids 0 59 5 10 7.5 9.8 |11
(Land Application)
Subtotal ' 90.7 70.4 234 17.8 ' 17.1 10.3 [ 115
Solid waste 118 552 100 95 93 92 |80
Estimate (Landfill) ' |
Total 208.7 | 1256 (1234 |112.8 112.1 102.3 | 91.5

The total wastewater influent mercury load for 2002 was 9.1 pounds per year. Industrial
sampling shows WLSSD industrial customers discharged 1.46 pounds. The source of
the remaining mercury was households and unregulated small businesses. Mass balance
analysis determined that 97.6% of the mercury received as a component of WLSSD
wastewater influent appears in the biosolids product; only 2.4% of the mercury received
is discharged to the receiving waters. This was the first year of using ultra-low level EPA
method 1631 for effluent mercury testing at WLSSD.

i
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If you have any further questions concerning WLSSD’s efforts to reduce mercury
emissions, please feel free to call Tim Tuominen of my staff at (218) 722-3336 extension

324,

Sincerely,

Kurt N.W. Soderberg
Executive Director
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{JNI  Western Lake Superior Sanitary District

January 30, 2004

Mr. Ned Brooks

Mercury Coordinator

Minnesota Pollution Control Agency
520 Layfayette Road North

St. Paul, MN 55155-4194

RE: WLSSD Voluntary Mercury Reduction Annual Report
Dear Mr. Brooks:;

The Western Lake Superior Sanitary District (WLSSD) is a strong supporter of the
Minnesota Voluntary Mercury Reduction Project and of Minnesota Pollution Control
Agency’s (MPCA'’s) Mercury Contamination Reduction Initiative and enthusiastically
supports the consensus that programs that encourage voluntary participation are
preferable to a broad regulatory approach. Additionally, WILSSD has complied with
mercury emission limits for biosolids land application program and its wastewater
discharges, and will continue to minimize releases to the environment from these sources.
This report will document WLSSD’s mercury reduction activities that occurred within
the last year.

WLSSD staff continues to work with dental practices in order to reduce the amount of
amalgam particles discharged to the sewer or released to other media where mercury may
be emitted to the environment. WLSSD, in cooperation with the Northeast District
Dental Society, applied for and received a local environmental improvement grant. Grant
funds have been used to purchase improved amalgam separators, which capture fine
amalgam particles that normally would be sewered from dental suction systems. These
treatment systems, when properly installed and operated, capture 99 percent of the
amalgam particles (ISO standard) released through dental suction systems. This is far
superior to conventional traps, which capture 60-80 percent of the amalgam. As of
December 2003, 51 advanced treatment systems have been installed out of a possible
total 53 possible dental practices in the WLSSD service area. The MPCA also was a
source of grant money that allowed the district to upgrade many amalgam separators
from 95% remaval to the 99% removal models. Practices that do not have separators will
continue to be pursued to volunteer for the program by the WLSSD staff until treatment .
units are installed in all practices. ' @_

wwiewissd.duluth.mnys
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The concentration and mass of mercury in the wastewater sludge is being tracked by
WLSSD in order to measure the success of this project. This information along with
other cities that require use of amzlgam separators is being shared with the Association of
Metropolitan Sewerage Agencies (AMSA) in order to document the improvements of
such source reduction efforts. The WLSSD staff has been actively promoting the use of
amalgam separators by working with the Minnesota and American Dental Association at
their annual conventions in St. Paul and San Francisco

WLSSD operates a Household Hazardous Waste Facility and Clean Shop program to
manage hazardous wastes including mercury-containing wastes. Households and small .
businesses disposed of 645 pounds of mercury waste in 2000, 968 pounds in 2001, 1121
pounds in 2002, and 303 pound in 2003, (See attached spreadsheet for itemization of
mercury items recycled.) Households that choose to turn in mercury-containing fever
thermometers to WLSSD for proper recycling receive a mercury-free thermometer in

exchange.

The table below shows the actual mercury emissions from WLSSD facilities and the
reductions we onginally committed to achieve for 2001 and 2008,

Mercury Emissions from WLSSD Facilities

Type of Emission 1990 [1998 [2000 [2001 2001 [2002 | 2003 | 2008
- | Commitment | Actual | Actual | Actual | Commitment
Lbs/yr | Lbs/yr | Lbs/yr | Lbsa/yr Lbs/yr | Lbs/yr | Lbs/yr | Lbs/yr
Incinerator Stack 47 10 11 5 8 0 0 0
(AIR)
Wastewater Effluent | 42.4 2.0 1.0 0.8 0.7 022 024 105
(WATER)
Incinerator ash 113 52.5 5 2 0.9 0 v} 0
| (Landfill)
Biosolids 0 5.9 5 10 1.5 9.8 99 111
(Land Application) '
Suhtotal 90,7 70.4 23.4 17.8 17.1 10.0 10.1 | 11.5
Solid waste Estimate | 118 552 100 95 95 92 90 (80
{Landfill) '
Total 208.7 | 1256 1234 |[112.8 1121 102 1060.1 | 91.5

The total wastewater influent mercury load for 2003 was 10.6 pounds per year. Industrial
sampling shows WLSSD industrial customers minimal. The major source mercury is
households and unregulated small businesses. Mass balance analysis determined that
97.7% of the mercury received as a component of WLSSD wastewater influent appears in




the biosolids product; only 2.3% of the mercury received is discharged to the receiving
waters. This was the second year of using ultra-low level EFA method 1631 for effluent
mercury testing at WLSSD. The mercury mass balance for our treatment plant is
attached. '

If you have any further questions concerning WLSSD’s efforts to reduce mercury
emissions, please feel free to call Tim Tuominen of my staff at (218) 7404815,

Sincerely,

W’“ WM&Q?
Kurt N.'W. Soderberg
Executive Director

Attachments




Western Lake Superior Regional Household Hazardous Waste Program

Facility Location  Duluth, MN

The containers of waste listed here are full and sealed, ready for shipment. Any partial
containers at the snd of 2000 are not listed. They will be on the following year's report as sealed.

HG Sheet

January 1, 2003 - December 31, 2003

Accumulating Annual Report for Mercury

1/21/2004

1st Quarter 2nd Quarter 3rd Quarter  4th Quarter Year Total
Lab Pack Hg Items (Ib) 18.40 89.80 7380 181.80
Inorganic Hg Compounds (Ib} 77.00 77.00
Organic Hg Compounds (Ib) 18.60 16.60
Amaigam Waste (Ib) 21.86 6.00 27.86
Hg contaminated soll {Ib) . _ 0.00
Total (b} 18.40 21.86 183.40 79.60 303.26
- Breakdown of the Hg ltems
iterns by count _

Contaminated Containers/spill kits 0 0 0 3 3
Containers of Elemental Hg 5 0 33 13 §1
Orpanic Compounds 0 0 23 0 23
Inorganic Compounds 0 0 20 0 20
Thermostats 12 0 22 a7 7
Switches 1 0 48 16 65
Blood Prassure Meters 0 0 0 0 ]
Barometers L 0 (v 0 0
Fever Thermometers 2 0" 460 54 536
Lab Thermometers 0 0 28 18 44
Qutdoor thermometer o -0 1 v 1
Mercury Maze Game 0 0 1 0 1
Monometers -0 0 3 0 3
Cooking thermometers 0 0 1 4 5
Tofal # of tems = 49 0 838 145 823

Total Fluorescent L.amps Recycled = 22,438

Crushed (Ibs.} of Flucrescent Bulbs Recycled = 110 Ibs,

2000hhwmaster Page1



2003 WLSSD Mercury Mass Balance

T

Duluth Influent !
11.1 grams/day \

Total Plant Influent

13.2 grams/day _
Knowlton Influent T Centrate, Backwash,
4.3 grams/day ¥ DAF Underflow

[Grit Tank Effiuent

13.6 grams/day

Secondary Treatment
Final Effuent ]/ Thickened Waste Sludge
0.3 grams/day 10.7 gramsiday

Digestion

y

Land Applied Blosolidis
12.3 grams/day




January 15, 20035

Ms. Mary Kimlinger

Water Quality Submittals
Minnesota Pollution Control Agency
520 Lafayette Road

St. Paul, Minnesota 55155-4194

RE: WLSSD Mercury Reduction Progress Report
NPDES/SDS MN 0049786, Chapter 1, part 6.3

Dear Ms. Kimlinger:

Please find a summary of our mercury reduction efforts that we hope will lead to permit
compliance in meeting the final March 23, 2007 effluent limits. This report is also to
satisfy the conditions of Chapter 1, part 6.3 of our NPDES penmit which is due February
1st of each year. We will also forward this report to Ned Brooks of the MPCA as part of
* our Voluntary Mercury Reduction Annual Report for the MPCA’s Mercury Reduction
Initiative,

The summary of our activities is as follows:

Western Lake Superior Sanitary District (WLSSD) has had a successful mercury source
reduction effort in place since the early 1990°s. The project has been a multimedia effort,
including source reduction in both the solid waste and wastewater streams. The low

- limits in the Great Lakes Water Quality Agreement were the driving force behind
WLSSD’s program. After an evaluation of end-of-pipe treatment options, a decision was
made to target our efforts toward source reduction. Many of our successes have become
the blueprint for mercury reduction efforts for other wastewater utilities. We also are a
strong supporter of the Minnesota Voluntary Mercury Reduction Project. WLSSD was
an active member of the Minnesota Pollution Control Agency’s (MPCA’s) Mercury
Contamination Reduction Initiative and enthusiasticaily supports the consensus statement
recommending programs that encourage voluntary participation.

The table below shows the actual mercury emissions from WLSSD facilities and the
reductions we originally committed to achieve for 2001 and 2008.



Mercury Emissions from WLSSD Facilities

Type of Emission | 1990 | 1998 | 2000 | 2001 2001 | 2002 ;2003 | 2004 | 2008
Commit- .Commit-
ment ment

Lb/yr | Lb/yr | Lb/yr | Lbh/vt Lsfyr | Lb/yr | Lb/yr | Lbiyr | Lb/yr

Incinerator Stack 47 10 11 5 8 Q 0 0 0

(AIR) |

Wastewater 42.4 2.0 1.0 0.8 0.7 .22 0.24 0.31 0.5

Effluent (WATER)

Ircinerator ash 1.3 525 |5 2 0.9 0 0 0 0

(Landfill)

Biosohds 0 59 5 10 7.5 9.8 9.9 9.9 11

{Land Application}

Subtotal 00,7 704 234 17.8 17.1 10.0 10.1 10.2 11.5 4

Solid waste 118 55.2 100 95 95 92 90 88 80

Estimate (Landfill)

Total 208.7 1 1256 | 1234 | 1128 112.1 | 102 100.1 | 98,2 91.5

Although our Iargest mercury reductions occurred in the first half of the 1990s we also
have seen a trend of reduced mercury in our wastewater influent, sludge, and effluent
through the 1990 and 2003. In 2004 1t appears the reduction trend may be leveling off.
This may be due to some specific activities that occurred in the summer months of this
year. The slight increase in mercury loadings could also be due to a sample or two that
were higher than the norm. A few extreme data points during the year can easily skew a
larger data set. This may have been the case since some of our monitoring points showed
no significant increase over previous years.

WLSSD continues to test and requires industrial customers fo document the level of
mercury in their discharge. The industrial limit is presently set at 0.300 ug/l. Nearly all
analysis of industrial samples are below the detection limits. The loading attributed to
industrial discharge is hard to determine because of lack of data above the detection level.
Previous work we have done has identified the major source of the mercury to our plant
is from the commercial and residential sector. The attached mass balance for 2005 shows
this continues to be the case. The Duluth influent (mostly commercial and residential)
accounts for 6.4 grams of mercury per day while the Knowlton influent (mostly -
industrial) adds 6.0 grams of mercury per day; yet the volume of wastewater from
Knowlton influent is over double that of the Duluth influent.

Mercury in the sludge is being analyzed at two points: undigested thickened waste
activated sludge contains 13.4 grams/day and the average digested dewatered biosolids
contain 12.3 grams/day. The wastewater discharge completes the mass balance and
contains 0.38 g/day on the average day. The balance of the mass of mercury is really
quite close considering WLSSD treats nearly 14 billion of gallons of wastewater per year.




In 2002 WLSSD started using EPA Method 1631 1n order to detect the low levels of
mercury found in our effluent. (See attached table.) It is likely that the effluent should
be following the same reduction trends as the influent and sludge but it is not yet apparent
in the discharge.” We have noticed any increase of suspended solids in the effluent also
increases the total mercury in the discharge. Therefore it is going to be very important to
keep solids low in the effluent in order to meet the 2007 limits. Below is a table of data
showing the total mercury, dissolved mercury, and methyl mercury for 3 samples taken
this year. This shows the relative importance of the type of mercury in our effluent. It is
important to note that the dissolved mercury, which is harder to remove than partlculate
mercury, can exceed the 2007 monthly average limit of 1.8 ng/l.

Species of Mercury in WLSSD Effluent

Date Total Mercury | Dissolved Mercury ;| Methyl Mercury
4/16/2004 2.0 1.4 0.07
7/23/2004 1.8 1.2 0.10
9/16/2004 4.1 1.9 0.12

In 2004 WLSSD conducted a larger amount of interceptor cleaning than usual. We
believe some of the higher mercury levels we saw this year may have been related to
sewer line cleaning that WLSSD conducted. We have previously seen increased levels of
mercury when sewer line cleaning occurs below historic dischargers of mercury
containing wastes.

Qur mercury source reduction efforts have continued; some are focused towards solid
waste reduction such as reducing mercury use in schools and fever thermometer
exchanges. Such efforts could potentially have a positive impact on wastewater
discharge. An example would be elimination of broken thermometers in a sink that could
have an impact on the wastewater plant. WLSSD’s Household Hazardous Waste facility
collects mercury containing wastes from residential customers and the Clean Shop
Program collects mercury wastes from small businesses. Attached is a table listing
mercury wastes collected.

Another major effort over the last few years at WLSSD has been the program to install
amalgam capture devices at dental practices. Fine amalgam particles from dental
practices are passed fo the sewer via the suction systems at the dental offices. The new
devices being installed capture between 95-99% of fine amalgam pariicles. Conventional
equipment only captures between 50-80% of the amalgam waste from dental offices.
This reduction effort may or may not impact the mercury concentration in the effluent;
however we believe the reduction seen in our sludge and biosolids may be due to this
effort. The partnership with the local dental society has resulted in improved treatment
systems in 56 out of 57 dental practices. This effort has been made possible by a local
environmental improvement grant. Many older less efficient systems were replaced last
year with the help of a MPCA grant. More efficient and easier to maintain equipment



should reduce the amount of amalgam discharged to the sewer. The table below shows
the number of separators installed and the impact on mercury at our treatment plant.

WLSSD Mercury History
YEAR 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
Influent ng/l 180 | 160 | 150 | 160 120 100 pall 80 96 100
Effluent ugfl 206 { 153 | 11.2 | 1041 1.9 2.3 2.6
% Removal 88.6 | 90.4 | 92.5 | 93.7 97.6 | 976 | 974
Sludge mg/kg dry 1.3 1099 3075 ] 084 | 064 | 045 | 047 | 032 | 032 | 0.37
Separators installed 3 il 11 20 6 5
(57 praciices operating)
YEAR 1995 | 1996 | 1997 | 1998 | 1999 | 2000 { 2001 | 2002 | 2003 | 2004
Influent g/day 28 26 22 L 18 15 13 12 13 14
Effluent g/day 3.1 22 | 1.5 | 13 0.27 | 030 | 038
% Removal 89.3 | 91.2 | 933 | 944 97.8 | 97.7 | 974
Sludge g/day 446 | 445 | 24 | 295 | 222 ) 163 ]| 109 | 114 § 10.7 | 134
Separators installed 3 11 11 20 6 5
(57 practices operating)

Biosolids/RFD incineration ended in
1999

A project that we hope will have an impact on the amount of mercury in our effluent is
our clarifier and channel improvement project that was completed in 2003. This project
includes improving the flow distribution and removal and replacement of clarifier
equipment. Since 97% of the mercury load is captured in the sludge solids; this project,
designed to improve solids capture, will help control solids loss to the effluent and the
mercury associated with selids. Other capital projects we are planning will also be
evaluated for impact they would have on mercury conceatrations in the effluent.

WLSSD also belongs to the St. Louis River Watershed TMDL Partnership. The major
effort of that group in the last year has been: the WARMF modeling of mercury in the
St. Louis River basin. As part of the WARMF effort, the WLSSD conducted a sampling
effort of the St. Louis River and its tnbutaries at 18 points. This information should help
calibrate and validate the computer model. It is interesting to note that the concentrations
of total mercury, dissolved mercury, and methyl mercury are higher in the St. Louis River
than the WLSSD effluent. On the dates the river was sampled the WLSSD ¢ffluent
discharge contained an average of 0.4 grams of mercury per day while the mercury
contained in the flow from the river contained 19 grams per day.

In early 2005, WLSSD will host a meeting of state wastewater mercury experts to
determine what further actions WLSSD could take in order to meet the 2007 discharge




limit. The recommended actions from this meeting will be documented and added to our
pollutant minimization planning efforts in the future. Some MPCA staff have already
been invited to this meeting if any other staff wishes to attend the meeting or if therc are
any other questions about this report please call Tim Tuominen at (218) 740-4815 or

email him at tim.tuominen@wlissd.duluth.mn.us .

Sincerely,

Kurt N.W. Soderberg
Executive Director

Attachments
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WLSSD Piant Effluent Mercury

AVE NAX
Present Limit 12 ngif Present Limit 21 ng/l
DATE] ng/L {ppt) | March - 2007 Limit 1.8 ng/L. | March - 2007 Limit 3.2 ngiL

2712002 1.4

21152002 1.4 1.4 14
3/8/2002 2.2

3/15/2002] 2.2 22 T 2.2
4/1/2002 1.4

A/15/2002 1.5 15 1.5
5/1/2002 2.7

515/2002 15 ' 23 - 27
6/3/2002 13 .

6/15/2002 1.4 14 1.4
7/1/2002 2.3

711572002 1.2 1.8 23
8112002 1.8

B/16/2002 2z | 20 ' 2.2
0/3/2002) 1.9

0/23/2002 18 18 1.9
10/1/2002 25

10/16/2002 28 R R 2.8
11/112002 1.8

1171512002 2.7 2.3 . - 27
121212002 1.7

12/17/2002 15 1.6 1.7
17172003 1.7

1/15/2003 55 o34 25
21372003 1.4

211412003 1.2 1.3 1.4
3/3/2003 1.6

311772003 2.0 13 2.0
41172003 2.0

471512003 17 19 L 20
6/1/2003 4.5 -

5/15/2003 1.4 3.0 . T 45
6/2/2003 1.6

6/15/2003 3 2.4 o 3.1
71212003 1.8

7/15/2003 8 1.8 76
8/1/2003 1.9 .

8/15/2003 23 ' 2 23
6/3/2003 1.4

9/1572003] 3.4 2.4 . - | 34 ]
10/1/2003 3.0

10/14/2003 30 3.0 S 10
117312003 2.8

11712003 3.1 o Y] 3.1
12172003 3.0

12/15/2603 Z.8 29 7 7 3.0
1/5/2004] 2.2

1/15/2004 24 23 _ 2.4
2732004 28

213/2004 33 | S Tl 33
3172004 25

3/15/2004 2.2 i 2.4 2.5
41172004 3.1

4/16/2004 2.0 2.6 3.1
51742004 1.8

B18/2004 2.0 .. 19 ¢ EE 2.0
8/10/2004 43

6/15/2004 54 ' 4.8 i 5.3
71172004 2.6

772312004 1.8 ' 2.2 25
8412004 25

B 712004 2.2 ' N 2.5
9/1/2004 1.7

0/16/2004 4.1 N N 4.1
10/4/2004 18

10/18/2004 2.1 - 2.1
11/1/2004 20 -

11/15/2004 2.7 T 2.7
124112004 28

1272012004 74 i 26 e 23




2004 WLSSD Mercury Mass Balance

Duluth Influent
6.4 grams/day

/

Knawlton Influent
6.0 grams/day

Total Plant Influent
14.2 grams/day

v

Grit Tank Effluent

17.2 grams/day

Centrate, Backwash,
DAF Underflow

.|_

Secondary Treatment

Final Effluent
0.38 grams/day

Thickened Waste Sludge
13.4_gramsr‘day

h

Digestion

k.

4

Land Applied Biosolidis
12.3 grams/day




Western Lake Superior Regional Household Hazardous Waste Program

Accumating Annual Report for Merctry
January 1, 2004 - Dacembef 31, 2004
EN L INFORMATIO
Facllity Location  Duluth, MN
The containars of waste listed here are full and sealed, ready for shipment. Any partial

containers al the end of 2001 are not listed. They will be on the following year's report as sealed.
" Weights include shipping containers and packing material.

1st Quarter 2nd Quarter 3rd Quarter  4th Quarter Year Total

Lab Pack Hg Items (b} 26.80 55.80 4.00 66.40 153,00
Incrganic Hg Compounds (b} .00 0.00 0.00 0.00 0.00
Organic Hg Compounds (b} 0.09 0.90 0.00 0.00 0.00
Amalgam Waste (Ib) 102.80 74.00 0.00 179.00
Hg contaminated soil {Ib) 0.0 0.00 0.00 0.00

' Total {ib} 129.80 129.80 4.00 245.40 7%

Breakdown of the Hg tems

items by count : 1st Quarter  2nd Quarter  3rd Quarter  4th Quarter Year Total
Contaminated Containers/spilt kits o 0 2 2 4
Containers of Elementa! Hg 0 g g 21 30
Organic Compounds o 0 v} 0 0
Inorganic Compounds 0 o 0 o 0
Thermostats 124 o 12 58 184
Switches 0 1] a6 19 115
Blood Pressure Meters 0 0 a 1 1
Barometers 0 0 0 0 ]
Fever Thermometers V] 0 226 148 374
Lab Thermometers 0 0 19 17 36
Hg Probe 0 0 i} 1 1
Hg aguarium thermometer o 0 6
hydrometer o 0 0
scit thermaometers o o ]
pasteurizing/coaking thermometers 0 0 0

Totals: 124 0 370

Flugrescent Bulhs for Recycling
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XCEL ENERGY'S PROGRESS REPORT UNDER THE

MINNESOTA MEE MERCURY IN!TIATIVE VOLUNTARY A AGFIEEMENT
September 13, 2002

SECTION 1: _ INTRODUCTION

Xecel Energy submitted a Voluntary Mercury Reduction Plan to the Minnesota Pollution Coantrol Agency (MPCA)

‘on May 17, 2000. This plan identified activities that Xcel Energy would tndertake to contrbute to reducing the

amount of mercury utilized at our facilities and released to the environment. This progress report summarizes the
activities Xcel Energy has pursued in 2001 and 2002 (yeas-to-date).

1.

SECTION 2:  ACTIVITIES & PROGRESS TO DATE

PRODUCT INVENTORY AND PHAsSE OUT _
A metcury inventory and disposal database has been developed in Xcel Energy North (NSP). In 2001 wotk on

this database continued. In 2002 our intention is to venfy and update this dats for reporting.

- All mercury and metcuty containing devices removed in 2001 and 2002 (year-to-date) were shipped to the Xcel

Epergy Chestut Hazardous Waste Storage Facility where they were placed in bulk containers and shipped off-
site for recycling of the mercury. In 2001 and 2002 (year-to-date), a total of 741 pounds of mercury from

broken lamps, mercury filled equipment and metallic mercury were collected.

In 2001 and 2002 (year-to-date) we continued to recycle all lamps, which contain mercury. Activities in
Minnesota, Wisconsin, Notrth Dakotz and South Dakots resulted in the recycling of 53,504 fiuorescent lamps

and 51,101 high intensity discharge lamps.

DIN - :
Xcel Enetgy continued its support of the Electric Power Research Institute’s (EPRI} Air Toxics Health and Risk
Assessment programs focused on understanding mercuey in the environment and control of metcury from coal
fired boiless. EPRI’s program provides a nationally waique approach for addressing remaining key scientific
uacertainties concemning the exposure, euvironmeatal fate, and potential health effects of hazardous pollutants.
Reseatch is tightly coordinated with work petforned under severat EPRI programs invelving fuels, plant -
aperations, water quality and environmental control. Products included improved methods for estimating air
toxics expasutes, as well as better techniques and datz for estimating health risks. Field methods for more
accurately measuring concentrations and emissions in background environmeats ace devcioped and tested for

widet use by the tesearch community in determining source contributions.

EERC CENTER FOR AR TOXICS METALS PUNDING _
Xcel Enetgy continued its support of the University of North Dakota Enetgy and Eavironmental Research

Center’s (BERC) Ceater for Air Toxic Metals (CATM) research on the behavior of ait toxic metals to develop
methods for ptevention and control of air toxic metal emissions from the combustion of fossil fuels.

In 2002, EERC began wotk on a project eatitled, Mercury Control Technologies for Electric Utilities Burning
Lignite Coal”. While Xcel Energy operates sub-biturvinous coal-fired units in Minnesota, we are funding this



research th:ough EPRI because sub-bituminous coal and lignite coal behave in similar manners in tezms of
mercury emissions. This research is designed to: 1) provide a better understanding of mercury interactions with
flue gas constituents, 2) test a range of sorbent-based tcchnolog1cs targeted at remaval of elemental mercury
from flue gases, and 3) demonstrate effectiveness of promising control technologies at the pilot scale. Beach-
scale testing has been performed to screen potential sotbents. This testing showed that steam-activated catbons
made from lignite produce comparable mercury sorbents to comunercially available activated carboos. Pilot-
scale testing was performed in late June 2002 and results are not yet available for publication.

EFRI AsH STUDY o .
Xcel Energy participated in a collaborative project with EPRI, U.S. Department of Energy (DOE), EERC,

Mineral Solutions, Inc., and the University of Minnesota Depattiment of Soil, Water, and Climate on an
environmental evaluation fot utilization of ash in soil stabilization. The overall project goal was to evaluate the .
potential for release of constituents into the eavitonment from ash used in soil stabilization projects. The
objective was et by detérmining trace element transpott from stabilized sites in both runoff and leachate
gmemtlon_ The results of the testing protocols all indicate that the use of fly ash fot soil stabilization can be
done in an environmentally sound manner with good engineering performance. The tests also demonstrate that
there can be some variability between different fly ash samples, although few leachate trace element
concentrations were above any problematic levels.

The University of Minnesota's portion of the study assessed water quality in runoff from ash-stabilized soils.
Although the concentration of mercuty in the fly ash used in the demonstration was 4 titnes that of the clay soil,
the relative concentration of mercury in runoff water from ash-stabilized soil was less than that from
unamended soil. Concentrations of both soluble and patticulate-bound mercuty were lower in runoff from clay
stabilized with 12% fly ash than from unamended clay. As was expected, the latge majority of the mercury
movement caused by surface water runoff was associated with part:lculatc transport. The cementing action of
the fly ash significantly lowered the total concentration of particulate in the runoff.

. EPRI CONTROL TECHNOLOGY RESEARCH -
Kcel Energy is partnering with EPRT and Minnesota Power to evaluate three potential approaches for mercury

" control at the Minnesota Power’s Laskin Energy Center (LEC). LEC has two sub-bituminous coal-fired boilers
equipped with wet scrubbers for particulate control. Full scale testing on this type of unit has not been
performed to date. The testing was split into three disﬁnct phases:

" Phase 1~ Chemical Additive to the Coal and Fuel Blending

EPRI is working with Minaesota Power and Xcel Energy to evaluate potential mercury control processes for
coal-fired power plants. As part of this effort, tests wete performed at Minnesota Power’s Laskin Eﬂe.tgy
Center to evaluate the effects of both chiorine addition into the boiler and fael blending on the speciation and

fate of mercury across the wet particulate scrubber system.

The fate of mercury in coal-fired flue gas is determined by many factors associated with boiler operation, fuel
type, aad unit configuration, including installed environmental controls. Metcury speciation (e.g., the fraction of
clemental and oxidized forms of metcury present) can he important in determining the vitimate fate of mercury

- across the flue gas path. Although the exact mechanisms that determine metcury speciation in fue gas are not
well understood, data indicate that the amount of chioride in the fuel may play a role. Eastetn bituminous coals
contain high levels of chlorine and typically produce flue gases with relatively high levels (>50%) of oxidized
mercury. Oxidized forms of mercury are assumed soluble in water and can be removed in wet absorbets.




Westetn coals are typically low in chlorine aad produce flue gases with high fractions of elemental mercury,
which 1s inscluble in water.

Minnesota Power’s LEC fites a low-sulfut subbituminous coal. This coal would be expected to produce a flue
gas high in elemental mercury. Mercuty removal in the wet particulate scrubber would therefore be expected to
be low. In this progtam, tests were performed to determine if addition of chlorine to the LEC fuel tesults in
enhanced oxidation of mercury in the flue gas and, subsequently, enhanced removal of mercury across the
downstream wet absorber. Mercuty measurements were made by URS using EPRI semi-continuous mercury

- analyzers to evaluate mercury speciation downstream of the air preheater as well as mercury removal across the
wet particulate scrubber system: Manual gas sampling was also conducted using EPRPs mini-gas sampling unit
to measure flue gas chloride (HCI) concentrations upstream and downstream of the scrubber.

Two groups of tests evaluated different methods of adding chlorine to the LEC boiler. In the first test group,
dry chlotide salts were added to the fuel feed just upstrearn of the mill; therefore, 1s the fuel is added to the
boiler, the salts wete also added. Tests evaluated the effect of chloride salt type and feed rate on flue gas
mercuty speciation and scrubber removal. In the second test group, bituminous and sub-bituminous coals were
co-fired as a blend to create fuels of different chlotine content. It was anticipated that the addition of the high-
chloride eastern coal to the Laskin fuel would result in increased mercury oxidation in the flue gas and,
subsequently, higher temoval across the absarber.

~ Tests to date with the addition of chemical compounds to the boiler showed that some of these can convert 2
significant portion of the elemental to oxidized mercury. However, not all of the oxidized mercuty formed was
easily removed in the downstream wet particulate scrubber units. Different chemical additives appeared to
produce different oxidized mercury species, although this cannot be confirmed due to limitations in the current
mercury measurement techniques. There appeared to be some mercury re-emissions from the scrubber. Some
of the chemical additives did imptove the overall mercury removal across the wet pattlaﬂabe scrubber. A
number of balance-of-plant impacts were also observed, including boiler tube and air heater fouling and
increased opacity. - These impacts, along with potential corrosion problems, need to be assessed with longer-
term tests and plant operation before judgments are made on the viability of this approach towards reducing

mercury emissions.

Phase 2 — Activated Carbon Injection

Activated Catbon Injection (ACI) upstream of ESP’s and baghouses is currently the most viable near tetm
method for flue gas mercury control (this is especially true for control of elemental mercuty). No datz,
however, exists for the effectiveness of ACI before a wet particulate scrubber (WPS). Thus, it is uncertain
whether ACI before 2 WPS can be a cost-effective option, the maximum removal achievable, and the impact on
WPS outlet particulate emissions and waste disposal. This testing was only recently completed and results are

not currently available for publication.

Phase 3 - MerCAP™
‘Another potential novel option for mercury control at LEC is EPRI's MetCAP™ technology. This concept

femoves metcuty with plates coated with thin layers of gold materals that form amalgams with mercury—
MerCAP™, or Mercury Captu.tc by Amalgamation Processes. The plates ate placed at suitable locations in the
ductwork downstteam of the ait heater where temperatures are normally <400°F. Mercury in the flue gas would
be removed by the gold on the plate sutface as the flue gas passes ovet the plates.” Upon saturation with
‘mercuty, the plates could be regenerated by heating. This testing is currently under way, so fesults ate peading.




6.

"

FUEL SAMPLING
Xcel Enetgy has completed its fourth year of mercury testing in fuel samples.- Daily fuel samples were taken

from each of the coal and RDF fired electric generating plants. The daily fuel samples wete then made into
quattetly composites and analyzed for mercuty. The mercury data was atilized fn mass balance formulas to
calculate total release information for the annuzl Toxic Release Inventory. Xcel Enetgy continues to utilize
coal that has one of the lowest mercuty conteats available in the United States.

REP(iWER]NG

-Xcel Enetgy bas completed the repowering of Black Dog units 1 and 2 with a natural gas combined-cycle unit 5.

The original unit 1 boiler/turbine and the unit 2 boiler wete otiginally installed in the 1950s and were coal-
bumning units. These units were physically removed from the plant with the new unit 5 being installed in their

place. The new unit 5 consists of a natural gas-fired tarbine-generator combined with 2 heat recovery steam
- generator, Exhaust heat from unit 5 powers the unit 2 steam turbine. The repowering project, completed in

summer of 2002, boosts output from the two otiginal units by more than 100 MWs and results in greater
operating efficiency 2nd cleaner power production. Specifically, the new unit will eliminate upto 35 pounds of

mercuty emitted annually from the Xcel Energy system.

- CONVERSION T0 NATURAL G. §zgg@ AND METRO EMISSION REDUCTION PLAN

In 2000, Xcel Enezgy commented on evaluation studies done on converting the High Bridge and Riverside

plaats to natural pas. These evaluations were the precutsots. to 2 much bigger study of repowering options.

- In May 2002, Xcel Energy proposed a $1 billion package of projects over the next seven years at three of its

generating plant to improve air quality in the Twin Cities metropolitan atea and beyond. This proposal, also
known as the Metro Emissions Reduction Plan, has been submitted to the Minnesota Public Udlities
Commission (MPUC) for review. An additiona! filing was submitted to the MPUC in July 2002. The
Minnesota Pollution Control Agency is actively reviewing this proposal to assist the MPUC in their review of

_ this proposal.

The proposed Metro Emissions Reduction Plan consists of converting the High Bridge and Riverside Plants to
natutal gas and installing state-of-the-art pollution control equipment at the Allen S. King Plant. Upon
completion of this project, metcury emission reductions of approximately 20%, 100% and 100% from the King,
High Bridge, and Riverside Plants, respectively, ate expected from current levels. These percentages translate to
apptoximately 170 pounds pes yeat of mcrcu.ty that would ot be teleased to the eavironment if these projects

wete approved.

TION DISSEMINATION
Selected Xcel Energy customet communications vehicles have ¢ontained information on mercury and identifted

mercury-containing products typically used in 2 residential home along with detailing aiternatives and proper
disposal techniques. Xcel Energy has also incorporated information about mercuty on its website.




10. Ho SNIFNGDOG | _ . _
Xcel Energy helped fund Clancy, 2 dog specially trained to detect mercury, which the MPCA utilizes in its

Mercury-Free Zone program. Clancy is being used to detect metcuty mainly in sink traps at schools,
institutional and industrial sites. As pare of this cooperative effort, Xcel Enetgy is credited with 100% of the
mercury reductions due to Clancy’s investigations at Xcel Energy factlities and Xcel Energy receives credit for
15% of the reductions made due to Clancy’s investigations at non-Xce! Energy facilities for the first 18 meaths
of this project (September 2001 through March 2003). So fat Clancy has sniffed out 2 total of zbout 270
pounds of pure mercury, which has been removed from these facilities and kept out of the environment. Total
mercury reductions credited to Xcel Energy due to Clancy’s investigations, are 40.5 pounds of mercuty.

11. CoMBUSTION BYPRODUCTS RECYCLING COALITION R&D PROIECT

Xcel Epetgy partnered with ADA Technologies, Inc. under 2 Combustion Byproducts Recycling Coalition
Project at its Comanche Generating Station in Colorado. This project investigated pilot scale testing of fly ash
materials as mercury sotbents as an alternative to activated carbon. This testing showed that fly ash materials
successfully remove mercury from flue gas streams ac high injection rates. The testing showed that there is also
significant particulate mattet removal but there was no change in the level of SO, removal. This work continues

to offer promise.

SECTION 3: _ SUMMARY OF REOUCTIONS TO DATE
This progress summarizes Xcel Energy’s mercury reduction efforts for 2001 and 2002 (year-to-date). Xcel Energy

has implemented a number of initiatives since 1990, which have reduced the amount of mercury utilized 2t our
facilities and released to the environment. The repoweting of Black Dog units 1 and 2 will result in a reduction of
35 pounds of mercusy per year not being released to the atmosphere each year from the Xcel Energy. system.
Efforts such as product inventory and phase out, fluotesceat light bulb rebates, and Clancy-the metcury-sniffing
dog have resulted in mercury reductions of 781 pounds which are not being released to the eavitonment. In -
addition, Xcel Energy continued to advance the understanding of mercury in the environment by funding research
with EPRL, EERC and DOE. Last but not least, Xcel Enetgy has proposed a Metro Emissions Reduction Plag,
which is expected to reduce annual mercuty emissions by nearly 170 pounds per year once implemented.
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XCEL ENERGY’S 2002 PROGRESS REPOHT UNDER THE
MINNESOTA MERCURY INITIATIVE VOLUNTARY AGREEMENT
November 6, 2003

Xcel Enetgy submitted a Voluntary Metcury Reduction Plan to the Minnesota Pollution Contxol
Agency (MPCA) on May 17, 2000. This plan identified activities that Xcel Energy would undertake
to contrbute to reducing the amount of mercury utilized ar our facilities and released to the
environment. This progress report summarizes the activities Xcel Energy has pursued in 2002 and

2003 (year-to-date).

Secton 1: Backeround

Kcel Energy was formed in 2000 by the metger of Denvet-based New Century Esnetgies and
Minneapolis-based Northern States Power Company. Xcel Energy is the fourth-largest combination
electricity and natural gas enetgy company in the United States. We offer 2 comptehensive portfolio
of energy-telated products and setvices to 3.2 millioa electricity customers and 1.7 million natural
gas customers. We have regulated operations in 11 Western and Midwestem states and operate
regulated power plants that generate about 15,246 megawatts (MW) of electric power.

Notthem States Power Company, d/b/2 Xcel Enetgy operates the following generating plants in
Minnesota which report mercury emissions:

Generating Plants Location , Fuel Type
Allen S. King Generating Plant Qak Park Heights Coal
Black Dog Generating Plant - Bumsville { Coal {units 3 & 4)
. Gas {unit 5/2)
Blue Lake Generating Plant Shakopee Distillate Fuel Qil
Granite City Generating Pant St. Cloud Natutal Gas or Distillate Fuel Oil
{ High Bridge Generating Plant 4 St Paul Coal
Inver Hills Geperating Plant Inver Grove Heights | Natural Gas or Distillate Fuel Oil
Key City Generating Plant Mankato - ' Distillate Puel Oil -
Minnesota Valley Generating Plant | Granite Falls Coal '
Red Wing Generating Plant Red Wing Refuse Derived Fuel
Riverside Generating Plant Minneapolis Coal
Sherbumme County Generating Plant | Becker Coal -
West Faribault Geperting Plant West Faribauilt Natural Gas ot Distillate Fuel Oil
Wilmarth Generating Plant Mankato Refuse Derived Fuel

All fuels contain mercuty in vatying amounts. Combustion of fuel results in the release of the

mercury contained in the fuel itself.

Séction 2 Voluntary Agreement Progratn Support

Xcel Energy supports the Voluntary Agreement Program and has been a participant in this program

since May 2000. Our support is based on the following principles: 1} voludtary programs enable

participants to look at many altematives and choose those that best fit an organization’s needs; 2)

this program allows for the continued development of the science behind mercury emissions; 3) this
- program encourages the development of mercuty control technologies; and 4) this program

documents actual emissions from the participants.




Secton 3:  _ Efforts to Suoporct Reduction of Hg Releases Ougldc of the Facility/Company

Xcel Enetgy’s ptimary activities supporting mercury reductions outside of the company fall into two
ptitnary areas, information dissemination and through Clancy, the Mercuty-sniffing dog.
Information dissemination consisted of developing and distributing selected Xcel Energy customer
communications vehicles containing information on mercuty. These matetials also identify
mercury-containing products typically used in a residential home along with detailing alternatives
and proper disposal techniques. Xcel Enetgy has also incorporated information about mercury on

our website,

The second area of outside activities supporting metcury reductions focused on Clancy, the Mercury
sniffing dog. Xcel Energy helped fuad Clancy, a dog specially trained to detect metcury, which the
MPCA utilizes in its Mercury-Free Zone program. Clancy is being used to detect mercury maindy in -
sink traps at schools, institutional and industrial sites. As part of this cooperative effort, Xcel
Energy is credited with 100% of the mercuty reductions due to Clancy’s investigations at Xcel
Energy facilities and Xcel Energy receives credit for 15% of the reductions made due to Clancy’s
investigations at non-Xcel Energy facilities for the fitst 18 moaths of this project (September 2001
through March 2003). So far Clancy has sniffed out a total of about 550 pounds of pure mercury',
which has been removed from these facilities and kept out of the environment. Total mercury
reductions credited to Xcel Energy due to Clancy’s investigations, are 74.1 to 82.5 pounds of

mercuty.

ection 4: se and’ ent of Me ontaining Produc
Northern States Power Company, d/b/a Xcel Energy, has developed a mercury inventory and
disposal database. Al metcury and mercury containing devices temoved in 2002 and 2003 (through
9/30/2003) were shipped to the Xcel Enetgy Chestnut Hazardous Waste Storage Facility where they
were placed in bulk contsiners and shipped off-site for recycling of the wercury. During this time, 2
total of 953 pounds of mercury from broken lamps, mercury filled equipment and metallic mercury
weze collected [703 Ibs in 2002 and 250 Ibs ia 2003 (through 9/30/2003)).

In 2002 and 2003 (through 9/30/2003) we continued to recycle all lamps, which contain mercury.
Activiges in Minnesota, Wisconsin, Notth Dakota and South Dakota resulted in the recycling of
52,699 fluorescent lamps [33,642 in 2002 and 19,057 i 2003 (through 9/30/2003)] and 68,015 high
intensity dischasge lamps [35,391 in 2002 and 32,624 in 2003 (through 9/30/2003)].

Section 5:  Magss Balance Studies

© Xcel Energy has completed its fifth year of mercury tesung in fuel samples. Daily fuel sampies were
taken from each of the coal and RDF fired electric generating plants. The daily fuel samples were

then made into quartetly composites and analyzed formercury. The mercury data was utilized in
mass balance formulas to calculate total release information for the annual Toxic Release Inventory.
Kcel Energy continues to utilize coal that has one of the lowest mercuty contents available in the

United States.

' Asof May 1, 2003 Clancy has found 550 1bs of mexcury. We can estimate the: value as of the end of Mazch,
2003 by using the values: 550 Ib (5/03) and 270 Ib (7/02):
Total = 270 Ib + (550~ 270 b} * (8 months/10 months)] = 494 1o
15% of the 20 month total is {0.15 * 550 Ib] = 82.5 Ibs

15% of the estimated 18 month total is {0.15 * 494 16] = 74.1 Ibs.
2

B —— i



Section 6: Release Reduction Research
Xcel Energy continues ta seck a cost-effective mercury control solution for coal-burning boilers. A

description of our efforts to date is presentcd below.

A. EPRI Funding
Xcel Energy supported the Electrc Power Research Institute’s (EPRI} Integrated

Eavironmental Controls (Hg, SO,, NOx, & Particulate} program. This program has a near-
term focus of completing the development and demonstration of least-cost metcuty controls
for coal-ficed power pleats and on evaluating integrated multi-pollutant processes, as they
are developed and mature. The program has a mercuty control goal of 70-90% reduction
{relative to the mercury in the coal entering the plant) at costs that are 25-50% below
.currently estimated costs, including measures needed to mitigate any potential impacts.
EPRI sceks to achieve this goal in part through development of lower cost reageants,
alternative approaches to activated carbon injection, methods of delivering a flue gas with 2
high proporl:ion of soluble mcrcury to SO, coatrol devices, etc.

B. EERC Funding
Xcel Energy continued its support of the University of North Dakota Eaetgy and

Environmental Research Center’s (EERC) Center for Air Toxic Metals (CATM) research on
the behavior of air toxic metals to develop methods for prevention and control of air toxic
metal emissions from the combustion of fossil fuels. Our support of EERC comes through
funding to EPRI, who coatracted with EERC to perform this work.

In 2002, EERC began wotk on a project eatitled, “Mercury Control Technologies for
Electric Utilities Burning Lignite Coal”. While Xcel Energy operates sub-bituminous coal-
fired units in Minnesota, we ate funding this research through EPRI because sub-bitmninous‘
coal and lignite coal behave in similat manners in terms of mercury ernissions. This research
is designed to: 1) provide 2 better understanding of mercury interactions with flue gas
constituents, 2) test a range of sotbent-based technologies targeted at removal of elemental
mercury from flue gases, and 3) demonstrate effectiveness of promlsmg control technologies
at the pilot scale. Phase I testing consists of bench and pilot-scale testing to identify

sotbents, operating and process conditions and combinations of particulate control devices

that aze most effective for temdving mercury from Iignite combustion flue gases.

The conclusions of Phase I of this testing were presented at the Combined Power Plant Air -
Potlution Control Mega Symposium held in May 2003 in Washington, D.C., which included:

¢ The relative proportion of Hg", Hg™, and Hg(p) in North Dakaota lignite combust:on
flue gases were approximately 85%, 15% aand <1%, tespectively. '

» Increasing activated carbon injection rates and decreasiag flue gas temperatures in
the control devices tested significantly improved mercuty remaval.

e A reduction in activated carhon patticle size did not coasisteatly improve mercury
capture. '

o The relative mercury removal efficiendes for the control device techaologies tested
wete: ESP-FF = _ddpanced Hybrid™ filtes (similar performance) > Pabric Filter (FF} >
Electrostatic Precipitator (ESP). : _




¢ Dilot-scale results show lignite-burning units require higher activated carbon injecdon
tates to achieve similar Hg removals compated to full-scale test data for eastem

bituminous coals.

Based on these tesults, the project is moving into Phase I, where activities will focus on a
field-testing demonstration of 2 fabric filter coupled with sorbent injection metcury control
system. Xcel Energy will not be directly funding the Phase II testing, therefore this data will

not be included in future progress reports

. EPRI Control Techaology Research Pro;cct 1

In 2002, Xcel Enezgy partneted with EPRI and Minnesota Power to evaluate three potential
approaches for mercuty control at Minnesota Power’s Laskin Energy Ceater (LEC). LEC
has two sub-bituminous coal-fired boilers equipped with wet scrubbers for particulate
control. Full scale testing on this type of unit has not been performed to date. Ihe testing

was split into three distinct phases:

Phase I - Chemical Additive to the Coal and Fuel Blending
The first set of tests performed at Minnesota Power’s LEC evaluated the effects of both .

chlotine addition into the boiler 2nd fuel blending on the speciation and fate of mercury

- actoss the wet particulate scrubber system.

The fate of mercuxy in coal-fired flue gas is determined by many factors associated with
boiler operation, fuel type, and unit configuration, including installed environmental
controls. Mercury speciation {(e.g., the fraction of elemental and oxidized forms of mercury
present) can be important in determining the ultitnate fate of mercury across the flue gas
path. Although the exact mechanisms that determine mercury speciation in flue gas are not
well undetstood, dara indicate that the amount of chlotide in the fuel may play 2 role.
Bastern bitaminous coals.contain high levels of chlorine and typically produce flue gases
with relatively high levels (>50%) of oxidized mercury. Oxidized fotms of mescury ate
assumed soluble in water and can be removed in wet absorbers. Westetn coals are typically
low in chlorine and produce flue gases with high fractions of elemental mercury, which is

insoluble in water.

Minnesota Power’s LEC fires a low-sulfur sub-bituminous coal. This coal would be
expected to produce a flue gas high in elemental mercury. Mercury removal in the wet
particulate scrubber would therefore be expected to be low. In this program, tests were
performed to determine if addition of chlodne to the LEC fuel results in enhanced oxidation
of mercuty in the flue gas and, subsequently, enhanced removal of mescuty across the
downstream wet scrubber. Mercury measurements wete made by URS using EPRI semi-
continuous metcuty analyzets to evaluate mercury speciation dowastream of the air
preheater 2s well as mercury removal zcross the wet particulate scrubber system. Manual gas
sampling was also conducted using EPRI’s mini-gas sampling unit to measure flue gas
chloride (HCI) concentrations upstream and downstrear of the scrubber.

Two groups of tests evaluated different methods of adding chlodne to the LEC boiler. In

 the first test group, dty chloride salts wete added to the fuel feed just upstream of the mill;

thetefore, as the fuel is added to the boiler, the salts were also added. Tests evaluated the

 effect of chloride salt type and feed rate on flue gas mercuty speciation and scrubber

removal. In the second test group, biturninous and sub-biturminous coals were co-fired as a
blead to create fuels of different chiorine conteat. It was andcipated that the addition of the
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high-chloride eastern coal to the Laskin fuel would result in increased mercury oxidation in
the flue gas and, subsequeantly, higher removal across the absorber.

The addition of chemical compounds to the boiler showed that some of these do convert z
significant pottion of the elemental to cxidized mercury. However, not all of the oxidized
mercury formed was easily removed in the downstream wet particulate scrubber units.
Differeat chemical additives appeared to produce different oxidized mercury species,
although this cannot be confizmed due to limitations in the curtent mercury measurement
techniques. There appeared to be some mercuty te-emissions from the scrubber. Some of
the chemica! additives did improve the overall mercury removal across the wet particulate
scrubber. A number of balance-of-plaat impacts were also observed, including boiler tube
and air heater fouling and incteased opacity. These impacts, 2long with potential corrosion
ptoblems, need to be assessed with longer-term tests and plaat operation before judgmeats
are made on the viability of this approach towards teducing mercury emissions.

- Phase 2~ Activated Cacbon Injection

The second set of tests performaed at Minnesota Power’s Laskin Bne:gy Center evaluated the
effectiveness of Activate Carbon Injection (ACI) upstream of a wet scrubber system for
mereury control. ACI upstream of ESP’s and baghouses is currently the most viable near

tezm method for flue gas mercury control {this is especially true for control of elemental
mercury). No data, however, exists for the effectiveness of ACI before a wet particulate

~ scrubbet (WPS). Thus, it is uncertain whethetr ACI befote a WPS can be a cost-effective

option. This testing sought to determine the maximum mercury removal rate achievable
with ACI. In addition, it sought to determine the impact on WPS outlet particulate

- emissions and waste disposal that ACF would have.

The conclusions from this testing wece:

" e Most of the vapor phase mercury 2t LEC was the elemental form.

# The untreated activated carhons displayed poor mercuty temoval effectiveness at
injection tates wp to 12 1b/MMACF.

#® The activated carbon treated with fodine demonstrated improved mercury temoval
petformance compatred to the untreated carbons. At the highest injection rate of 11

Ib/MMACEF, the mercury removal across the sctubbet was 54%. Further tests will
be needed to determine the tradeoff of increased mescury removal versus higher
sotbent costs.

e Testing indicates that mercuty is captured in-flight within 1 second dowastream of
sothent injection and that some of the metcury collected by the untreated sotbeats
may be released in the scrubber. Test data shows that for treated catbon injection,
most of the mercuty was removed by the catbon pror to entering the scrubber and
the mercury concentration did not increase across the scrubber.

A more detailed discussion of the of the chemical addition and activated carbon injection
testing and results at LEC was presented in at the Combined Power Plant Air Pollution
Coatrol Mega Symposium held in May 2003 in Washington, D.C. in a paper titled “Full-
Scale Evaluation of Mercury Control Actoss A Wet Particulate Scrubber.” :




Phase 3~ MerCAP™

EPRI’s novel mercuty control technology, MerCAP » or Mercury Control Adsorption
Process, was also tested at LEC. This technology consists of placing a rigid, mercuty
adsorbing sorbent-coated structure in a duct. Mercury is removed ftom the flue gas as it
flows past the rigid structure. When the plates or tubes are saturated with mercury, they can -
be removed as a cartrdge or fegenerated in-situ. The mercuty can be recovered and isolated.

At LEC, tests wete performed using gold-coated MesCAP™ plates. The gold probe was
installed into 2 vertical test port at the inlet of the wet scrubber. Theoretical predictions
suggested that 60% metcury removal should be achieved actoss the 10-foot probe at a gas
velocity of 34 ft/sec. Initial mercury measurements showed only 20% removal. After 1,120
houcs, the probe was partially plugged with fly ash. Mercury measurements made at the
highest flow achiévable through the plugged probe (14 ft/sec) indicated 9% mercury
temoval. This data suppotts earlier results mdicatmg lower effectiveness on unscrubbed
low-rank coal flue gas.

A more detailed discussion of the of the MerCAP™ testing and results at LEC was .
presented in at the Combined Power Plant Air Pollution Control Mega Symposium held in
May 2003 in Washington, D.C. in a paper titled “Development and Demonstration of
Mercury Control by Adsorption Processes (MerCAP™).”

EPRI Control Technology Research — Project 2

Xcel Enetgy has partneted with EPRI o evaluvate the flue gas mercury concentration,
speciation and removal effectiveness of the existing pollution control equipment at Xcel
Energy’s Shetburne County Genetating Plant, Unit 1. EPRI is also evaluatng the technical
potentizl 2nd economic feastbility of other options to further reduce stack mercury '
‘concentrations and particulate emissions.

The work in this testing program was split between evaluation of EPRI’s multi-Pollutant
Control Test {multi-PoCT) system and evaluation of EPRI’s Mini-MetCAP™. Mercuty

‘concentrations wete made using EPRI’s continuous mercuty analyzet, which is capable of

total and specizted mercuty measutesnents.

The tmulti-PoCT system was configured as a dual compartment pulse-jet baghouse to assess
metcury removal effectiveness across 2 baghouse downstream of 2 wet ESP. A vadety of
materials wete injected into the system upstream of the PoCT baghouse to characterize

mercury removal effectiveness. A number of variables were examined, including: sotbent
‘injected, fabric filter media, flue gas temperature, and sorbent particle size.

Testing has been completed, hawever analysis of the results continues. Based oa this face,
the results ate not yet available for publication, although they will be mcludcd in future
progtess reports as they become avaifable.




E. Continuing Bartiers to Reducing Mercury Enussxons
Several batriers contittue to exist which prevent utilities from mstallmg control technology

for mercury removal.

® Regulatoty Uncectainty — Until Federal regulations are finalized, it is unknown what .
removal rates will be required. It is risky to invest in control technologies, which
may not satisfy future requirernents. :

* No Proven Commercial Control Technology — Several short-term control
technology tests have been completed on small- 2nd full-scale units that have showm
some stuccess. However, a long-term, full-scale commercial installation of mercuty
control technology has not been made and fully tested. As 2 result, 2ll mercury
control technologies are still consideted experimental technologies.

* DBalance of Plant Issues — Long-term testing of different control technologies is
aeeded to determine the full range of plant impacts. Boiler corrosion, boiler fouling,
increased opadity, etc. are all examples of Balance of Plant Issues that must be

investigated and corrected before full-scale implementation of any technology.

®  Ash Issues — Sorbent injection for mercuty removal can advessely impact ash
utilization efforts. Ash contaminated with activated carbon cannot be sold for
utilization and must be landfilled. _

¢ Activated Catbon Issues — Suppliers of Activated Catbon do not currently have the
production capacity to supply the entire utility industry. It will take suppliers several
yeats to build the necessaty producton capacity if activated carbon injection is
required on utility boilers.

ion Past E uce Emissions
Notthem States Power Compmy, d/b/a Xcel Energy, has submitted the annual Mercury En:ussxons
Reports as requited by the Mercury Emissions Consumer Information Act. This information is

swnmarized in Appeadix A.

A. Repowering _ _
In 2002, Xcel Energy completed the tepowering of Black Dog units 1 and 2 with a natural
gas combined-cycle unit 5. The otiginal unit 1 boiler/turbine and the unit 2 boiler wese
otiginally installed in the 1950s and were coal-bumning units. These units were physically

- temoved from the plant with the new unit 5 being installed in their place. The new unit 5
consists of a natural gas-fired turbine-generator combined with a hieat recovery steam
generator. Exhaust heat from unit 5 powers the unit 2 steam turbine. The repowering
project, completed in summer of 2002, boosts output from the two original units by more
than 100 MWs and results in greater operating efficiency and cleaner power production.
Specifically, the new unit will eliminate upto 35 pounds of mercury emitted annually from
the Xcel Energy system. In 2002, unit 5 emitted 0.6 pounds of mercury.




B. Metro Emissions Reduction Project
In May 2002, Xcel Encrgy proposed a $1 billion packagc of projects at three of its generating
plants to improve ait quality in the Twin Cities metropolitan atea and beyond. This
proposal, also known as the Metto Emissions Reduction Plan (MERP), has been submitted
to the Minnesota Public Utilities Commission (MPUC) for review. The MPUC is expected
to make their decision by the end of 2003.

The proposed MERP consists of converting the High Bridge and Riverside Plants to natural
gas and installing state-of-the-art pollution control equipmeat at the Allen S. King Plant.
Upon completion of this project, mercury emission teductons of approximately 20%, 100%
and 100% from the King, High Bndge, and Riverside Plants, tespectively, ate expected from
curtent levels. These perceatages translate to- approximately 170 pounds per year of metcury
that would not be released to the environment if these projects wete approved.

This progress report sumnanzes Xcel Energy’s mercury reduction efforts for 2002 and 2003
(through 9/30/03). Xcel Enetgy has implemented a number of initiatives since 1990, which have

- reduced the amount of mercuty vtilized at our facilities and released to the envitonment. A pumber
of projects have resulted in mercuty reductions over the years, including the repowerdng of Black
Dog units 1 and 2 Jupto 35 pounds per year], and the pollution controf technology upgrade at the
Red Wing Steam Plant {324.6 pounds per yeat]. Other mercury teduction efforts, which have
occutred within the Xcel Energy system, include activities such as product inventory and phase-out
[953 pounds], fluotescent light bulb rebates and Clancy, the Mercury-sniffing dog {74.1 10 82.5
pounds]. These efforts have resulted in reductions of mercury, which is no longer being released to
‘the environment. In addition, Xcel Energy continues to advance the understanding of mercury. in
the envitonment by funding research with EPRI and DOE. Last but not least, Xcel Enesgy has
proposed a Metro Emissions Reduction Plan, which is expected to reduce annual mercury emissions

by neatly 170 pounds per year once implemented.
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Appendix A

Northern States Power Company d/b/a Xcel Enetgy Mercuty Emission History

Emissions Data (Ib/y1)
Generating Plants 1990 2000 2001 2002
Allen S. King Generating Plant 59 69 69 638
Black Dog Generating Plant 75 49 36 48.0
Blue Lake Generating Plant 0 <3 0.1 01
Gnanite City Generating Plant 0 R 0 0.0
High Bridge Generating Plant 102.6 66 71 7.2
Inver Hills Generating Plant 0 <3 <3 0.3
Key City Generating Plant 0 <3 0 0.0
Minnesota Valley Generating Plant 0 0 0 0.0
Red Wing Generating Plant 332.8 <3 103 82
Riverside Generating Plant 60 98 9 98.0
Sherbure County Generating Plant 637 - 886 685 871.8
West Fasibault Generating Plant 0 0 0 0.0
Wilmarth Generating Plant 46 7 2.6 21
o TOTAL 1,271 1,175 965 1,170.5
Reduction from 1990 levels - 96 - 306 100.5




XCEL ENERGY’S 2003 & 2004 PROGRESS REPORT UNDER THE

MINNESOTA MERCURY INITIATIVE VOLUNTARY AGREEMENT

December 28, 2004

Xcel Energy submitted a Voluntary Mercury Reduction Plan to the Minnesota Pollution Control
Agency (MPCA) on May 17, 2000. This plan identified activities that Xcel Energy would undertake
to contribute o reducing the amount of mercury utilized at our facilities and released to the

environment. This progress repott summarizes the activities Xcel Energy has pursued in 2003 and

2004 (year-to-date).

Section 1: Ba outl

Xcel Energy was formed in 2000 by the merger of Denver-based New Century Enetgies and
Minpeapolis-based Notthern States Power Company. Xcel Energy is a major U.S. electric and
natueal gas utility, with 2 comprehensive portfolio of enetgy-related products and services to 3.3
million electticity customers and 1.8 million natural gas customers. We have regulated operations in
11 Western and Midwestem states and opetate regulated power plaats that generate about 15,433

megawatts (MW) of electric power.

Notthern States Power Company, d/b/a Xcel Energy opetates the following generating plants in
Minnesota which teport mercury emissions: '

Generating Plants Location Fuel Type
Allen §. King Generating Plant Oak Park Heights Coul
Black Dog Gegerating Plant Butnsvilie Coal (units 3 & 4)
_ : Gas (unit 5/2)
Blue Lake Ge.ﬂmtmg Plagt Shakopee Distillate Fuel Oil
Granite City Genetating Pant St. Cloud Natural Gas or Distillate Fuel Qil
High Bridge Generating Plant St. Paul Coal _
Invet Hills Generating Plant Inver Grove Heights | Natural Gas or Distillate Fuel Oil
Key City Generating Plant Manfato Distillate Fuel Qil
Minnesota Valley Generating Plant . | Granite Falls Coal
Red Wing Generating Plant Red Wing Refuse Detived Fuel
Riverside Generating Plant Minneapolis Coal
Sherbume County Generating Plant | Becker Coal
West Faribauit Generating Plant | West Faribault Natutal Gas or Distillate Fuel Ot
Wilmarth Generating Plant Mankato Refuse Detived Fuel

Al fuels contain mercuty in varying amounts. Combustion of fuel results in the release of the

mercuey contained in the fuel itself.




Section 2: Voluntaty Agreement Program Support

Xcel Energy supports the Voluntary Agteement Program and has been a pasticipant in this ptogram
since May 2000. Ouy support is based on the following principles: 1) voluntary progtams enable
patticipants to look at many alternatives and choose those that best fit an organization’s needs; 2)
this program allows for the continued development of the science behind mercury emissions; 3) this
program encourages the development of mercury control technologies; and 4) this program
documents actual emissions from the participants.

Section 3: Efforts to Support Reduction of 'Hg Releases Qutside of the Facility/Company

Xcel Energy’s primaty activity supporting metcury reductions outside of the company was through
Clancy, the Mercury-sniffing dog. Xce! Enesgy helped fund Clancy, a dog specially trained to detect
mercuty, which the MPCA utlizes in its Mercury-Free Zone program. Clancy is being used to
detect metcury mainly in sink ttaps at schools, institutional and industrial sites. As part of this
coaperative effort, Xcel Energy is ctedited with 100% of the mercuty reductions due to Clancy’s
investigations at Xcel Energy facilities and Xcel Enetpy teceives credit for 15% of the reductions
made due to Clancy’s investigations at non-Xcel Energy facilities for the first 18 months of this
project (September 2001 through March 2003). Dusing this tiune, Clancy bas saiffed out a total of
about 550 pounds of pute mercuty’, which has been temoved from these facilities and kept out of
the environment. Mercury reductions credited to Xcel Energy due to Clancy’s investigations totaled

74.1 pounds.

ctHon 4 Use and Mz ent of Mezco ining Products

Northem States Power Company, d/b/a Xcel Enetgy, has developed a mercury inventory and
disposal database. All mercuty and mercuty containing devices removed in 2003 and 2004 (through
11/30/2004) were shipped to the Xcel Enesgy Chestaut Hazardous Waste Storage Facility whete -
they were placed in bulk containers and shipped off-site for recycling of the mercury. Duting this
time, a total of 3,531 pounds of mercury from broken lamps, mercury filled equipment and metallic
mercuty wete collected J2,787 lbs in 2003 and 744 Ibs in 2004 (through 11/30/2004)].

In 2003 and 2004 (through 11/30/2004) we continued to recycle all lamps, which contain mercuty.
Activities in Minnesota, Wisconsin, Notth Dakota and South Dakota resulted ia the recycling of
49,407 fluotescent lamps [24,906 in 2003 and 24,501 in 2004 (through 11/30/2004)] and 86,704
high intensity discharge lamps [44,316 ja 2003 aad 42,388 in 2004 (tirough 11/30/2004)).

Totals from both of these ateas over time are summatized in Appendix A.

! As of May 1, 2003 Clagcy has found 550 Ibs of mercury. The value a5 of the end of March, 2003 was
estimated by using the values: 550 [b (5/03) and 270 b (7/02):
Total = 270 tb + [(550 — 27011b) * (8 months/ 10 months)] = 494 Ib
15% of the 20 month total is [0.15 * 5501] = 82.51bs
15% of the estimated 18 month total is [0.15 * 494 1b) = 74.1 ibs.

2..




Section 5: Mass Balance Studies

Xcel Energy has completed its sixth year of mercury testing in fuel samples. Daily fuel samples wete
taken from each of the coal and RDF fired electric generating plants. The daily fuel samples were
then made into annual composites and analyzed for mercury. The mercury data was utlized in mass
balance formulas to calculate total release information for the annual Toxic Release Inventory. Xcel:
Energy continues to utilize coal that has one of the lowest metcuty contents available in the United

States.

Section 6: . Release Reduction Reseatch

Xcel Energy continues to seek cost-effective mercuty control solutions for coal-burming boilets. A
description of out efforts to date is presented below.

A. EPRI Funding

Xcel Enetgy supports the Electric Powet Research Institute’s (EPRI) Integrated Envitonmental
Controls (Hg, SO,, NOz, & Particulate) progtam. This progtam has a near-term focus of .
completing the development and demonstration of least-cost mercuty controls for coal-fired
power plants and on evaluating integrated multi-pollutant processes, as they are developed and
mature. The program has a mercury control goal of 70-90% teduction (telative to the mercury
in the coal entering the plant) at costs that ate 25-50% below custently estimated costs, including
measures neeéded to mitigate any potential impacts. EPRI secks to achieve this goal in part
through development of lower cost reagents, altetnative apptroaches to activated catbon
injections, methods of delivering a flue ges with a high proportion of soluble mercuty to SG,
control devices, etc.

B. EPRI Control Technology Research

During the two projects discussed below, both activated carbon and Amended Silicates sotbents
were injected separately into the flue gas over a range of rates, and researchers measured the
level of mercury removal for each material. Sorbents arte solid patticles that can be injected into
flue gas to remove emissions before they leave a power plant’s stack. Amended Silicates sorhent
is similat to sand or clay and is impregnated with chemicals that attsact metrcury and mercury
compounds. Activated carbon is a finely powdered carbon treated to make it highly absorbent.
After the mercury adhetes to the sorbeat, it is collected with the station’s fly ash in a baghouse.
Baghouses contain thousands of bags that capture more than 99 percent of particulates in flue

Ptevious small-scale testing by Xcel Enezgy and others indicated that both sorbents have the
potential to effectively remove mercuty from flue gas. Amended Silicates sotbent may offer an
additional advantage in that it does not affect future use of fly ash. Fly ash can be recycled for

beneficial purposes, such as in concrete or road base matedal, if it does not contain certain
emission removal by-products, such as carbon, that can make it unmarketable.

The coal used by Xcel Energy contains extremely low atnounts of metcuty, and much of that

mercuty is already captuted in baghouses installed on the company’s coal-fired units. Mercury
removal technology is being developed to further reduce mercuty emissions to meet potential i
environmental regulation. Several of the company’s powet plants in Colorado and Minnesota
have hosted metcury removal reseatch, using different technologies and testing scenatios.




1. Piot Testing at Shetco 1

Xcel Energy partnered with EPRI to evaluate pollution control technologies including
options for mercuty control, acid gas control, and particulate control. One option for
control addtessing these ateas is the EPRI-patented TOXECON™ (sorbent injection after a
pritary particulate collector such as a wet ESP-but befote a downstream baghouse)

- arrangement with sorbent injection for mercury and acid gas control. Although research
using the TOXECON™ technology has been conducted for several years, sevetal questions
remain. These include the efféctiveness of novel, lower cost fabrics for emission control and
the performance (e.g. cleaning frequency, pressure drop, and expected lifetitne) resulting
from baseline operation and sotbent injection. Another mercury contro! option evaluated at
Shetco 1 was MetCAP™ (Mercuty Control via Adsorption Process), a novel mercury.
removal concept using both gold-coated and silver-coated screens.

Pdot-scale parametric testing was conducted at Xcel Ene:gy’s Sherbume County Generating
Plant, Unit 1 (Sherco 1) in Becker Minnesota, Sherco 1 is a tangential-fired boiler with a net
capactty of 712 MW that burns a Powder River Basia (PRB) coal and is equipped with 2 wet
venturi scrubber/ESP (wet ESP) module for control of sulfur dioxide and particulate

emissions.

a. TOXECON™ Testing

Testing was conducted using the EPRI multi-Pollutant Control Test (PoCT) system on a
slipstream extracted immediately downstreams of one of the 12 wet ESP modules.
Mercury removal across the slipstream injection device was measured with and without

sorbent injection.

The objectives of this test were to:

e Characterize the effect of sotbent injection on mercury removal downstream of
the wet ESP module and before a baghouse at Sherco 1.

¢ Evaluate 2 variety of sotbent mixtures to look at the possibility for multi-

 pollntant control on various flue gas constituents, including mercury, NO,, and -
SQ,. These sorbent injection evaluations wete also done using the PoCT systcm
configured as 2 TOXECON™ baghouse.

¢ EBvaluate fabric filter pcrfotmance, inclading cleaning frequency, pressure drop,
and particulate emissions for two different bag fabrics opcratzng in the

- TOXECON™ configutation.
*  Evaluate particulate emissions with a vatiety of bags and sorbents.

The pilot-scale PoCT system was configured as a TOXECON™ unit with two pulse-jet
modules in patallel. The sample flue gas was extracted from a point located downstream
of Shetco,1 Wet ESP Module 110 for the tests conducted during this ptogtam. The
filter bags within the baghouse modules were 24 inches long and had a flat width of 7-
5/8 inches. Flue gas was pulled through the filter bags at rates of 10 to 20 actual cubic
feet per minute (acfm). This is less than 0.001% of the total flue gas flow tate of Shetco

1. The diagram below shows the test setup.
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The key ﬁndmgs during the TOXECON"“ evaluations at Sherco 1 mclude the
following:

Baseline Merg_g. Emissions:

Baseline outlet vapor mercury emissions varied by a factor of greater than two
and ranged from 3.0 to 7.9 Ib/TBtu during the test petiod.

Sotbent Injection for Mercury Control:

These sotbents were injected at concentrations between 0. 5t to 18.3 Ib/Macf for
approximately 60 to 120 minutes per test.

Commercially available activated catbon (Notit's FGD™ ot simply FGD
carbon) was able to achieve 60 to >90% mercuty capture at 2 pounds per million
actual cubic feet (Ib/Macf). The Amended Silicates {AMS) sotbent achieved
abaut 60% mercuty capture at 7 Ib/Macf and required >16 Ib/Macf to reach
>90% mercury captute. Iodine impregnated activated catbon (IAC) was injected -
ata concentration of 0.7 Ib/Macf and captured >90% vapor mercury.
Overall, IAC performed better than FGD and both were significantly better than
AMS. The IAC costs >7 times FGD while the AMS developex initial estimate
had AMS-costs abont the same as FGD in commercial quantities. In the
TOXECON™ co ion, there may not be an advantage for using AMS over
regular activated catbon. -

The temoval efficiency of FGD carbon varied s_1gm.ﬁcautly (from 60 to >90%)
during testing. This may be atitibutable to the differences in the coals that were
butned during this pedod. During the testing, coal from four different mines
was bumed in Sherco 1. The coal samples and analysis ptomded by the plant did
not provide any clear distinction between the consfituents in the vatious coals
bumed; therefore it is difficult to determine which coal constitueat differences |
caused the varying removal efficiencies duting these shott tests.



Sorhent Bvaluations for Multi-Pollutant Control:

* When hydrated lime was injected into the PoCT systemn the increase in mercury
removal was marginal. Loweting the flue gas temperature did not result in any
additional measurable effect on mercury removal.

*  Some SO, removal was seen when injecting the hydraced lime, 19% to 22%
reduction at 180°F. Removal of NO, was between 4% and 23%. No significant
change in SO, removal was seen at the lower temperature.

Bag Fabric Evaluations:

* Dunng the long-term FGD catboa injection tests (a 10-hour injection period),
the high petmeable polyester bag and a 7-Denier Torcon bag wete evaluated.
Cleaning frequency of both bag fabric types increased over time. The high
permesble polyester bag deaned about twice as often as the 7-Denier Torcon.
The cleaning frequency for both evaluated bags ranged from 1 to 18 times
pet bour whereas typical full-scale applications operate at 1 or 2 times per
hour. This issue needs to be resolved in order for this technology to be
cons1dered ﬁ].tthcr

b. MerCAP™ Testing

A novel mercury removal concept using both gold—coated and silver-coated screens,
MerCAP™ (Mercury Control via Adsorption Process) was also evaluated using EPRI’s
Mini-MetCAP™ probe. The screens can be inserted anywhere along the duct
downstream of the particulate control device where metcury is adsorbed by the
substrate. The substrate can then be thermally regenerated to recover the mercury.
With the MerCAP™ concept no sotbents are needed and only a concentrated mercury
waste is generated. This technology was evaluated on 2 pilot scale at the oudet of the wet
ESP Module 110 on Sherco 1. The diagram below shows the Mini-MerCAP™ probe

confipumtion.
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The key findings duting the MerCAP™ evaluations at Sherco 1 include the followiog:
¢ Two different gold screen atraspements wete evaluated. The gold screen
- mercury removal appeared to stay faitly constant over 1394 hours and was
around 40 to 50% after flyash was cleaned petiodically from the surface.
¢  The silvercoated sctreening remaved only 6% of the incoming mercuty after 18
houts of service.

Additional wotk is tequited to develop both of these tcch.uologieé before they can be
considered for additional testing.

2. Full-scale Testing at Atapahoe 3

Xcel Energy, Ameaded Sificates LLC and EPRI conducted full-scale testing of materials that
could further reduce mercuty emissions from coal-fired generating stations. A three-week
demonstration project at Xcel Energy’s Atapahoe Generating Station tested the effectiveness
of two sotbent matetials at reducing metcury. Arapahoe Unit 3 is 2 44 MW PRB coal-fired
unit in the Denver metro area. The unit is equipped with a reverse air baghouse and more
importantly, a dry sodium injection systemn for 8O, removal

There wete 5 specific objectives for the trial:

o Evaluate the use of Amended Silicates sorbent for mercury control in an opetating
coal-fired power plant over a range of injection tatios;

¢  Collect mercutry concentration data before and after sotbent injection trials to
characterize baseline mercury capture by the native fly ash;

«  Petform trials with powdered activated carbon over 2 range of injection ratios te
provide 2 basis for comparison with the Amended Silicates sotbent;

¢ Collect fly ash plus sotbent samples to evaluate the effect of mercury sotbent on the
use of fly ash as 2 cement teplacement in the manufacture of concrete; and

¢ Determine the impact of co-injection of diy sodium sorbent for SO, control on the
removal of mercury by the Amended Slllcates and powdered activatéd carbon

materials.

Conclusions from the three-wée_k tria] ate presented below.

e Coal type and mitte can have a significant impact on mertcury emissions.
‘Thete was a coal change after the fitst week of trial operations. The host site shifted
from Antelope PRB coal to Black Thunder PRB coal. The net result was a significant
inctease in the vapor-phase mercuty in die flue gas, dsing from a range of 1 to 5
micrograms per normat cubic meter (pg/Nar’) to a range of 10 to 16 pg/Nm’.

o  The Amended Silicates sotbent and sctrmted carbon behave similarly from a
material handling petspective.

o Amended Silicates sotbent removed up to 68% of the vapor-phase mercuty in the
bost uait at an injection rate of 8 Ib/Macf. At a sothent injection rate of 4 Ib/Macf,
the mercuty captute was 38%. Upstream vapor—phase tnercuty concentrations for
these trial cases ranged from 9.8 to 16.6 pg/Nm’ of flue gas.
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* Mortar air tests with samples of fly ash mixed with Amended Silicates showed that
- the addition of the Amended Silicates mercuty sorbent to the fly ash did ot affect

the ability to use the mixtute as a cement replacement (pozzolan additive).

¢ Data obtained on operation of the Unit 3 baghouse did not show any discernable
impact in pressute drop ot baghouse flow due to the injection of Amended Silicates
sotbent at 8 Ib/Macf.

¢ Powdered activated carbon was shown to be an efficient mercury control technique
on Unit 3, achteving removals as high as 85% at an injection rate of 8 Ib/Macf, and
62% at an injection fate of 4 ib/Macf. Trial cases at the lower injection rates for
powdered activated catbon were run with the Antelope coal, with much lower vapor-
phase mercuty concentrations in the flue gas (<5.3 pg/Nm’).

¢  When Amended Silicates sotbent was co-injected with trona (sodium
sesquicarbonate}, there appeared to be an interaction of the dry matesials that
severely degraded the mercury capture efficiency of the sorbeat.

¢ Thete was no deleterious effect noted with the sitnultanecus injection of powdeted
activated carbon and trona (sodium sesquicarbonate). Mercury control values
remained at 86% at a powdered activated catbon injection rate of 8§ Ib/Macf.

¢ It was discovered that operation of the boiler has a significant impact on the level of
vapot-phase mercuty present in the flue gas. The concentiation of vapor-phase
mercury in the flue gas is affected by numerous parameters, including the type of
coal being burned, the fuel/air ratio in the boilet, the temperature of the fireball in
the boiler, the temperature of the flue gas exiting the air heater, ambient aix
temperatutes and others.

C. Conﬁnuing Barriets to Reducing Mezcuty Emissions

As discussed in the “Metcury Control Study” submitted to the MPCA on November 17, 2004,
as required under the MERP Settlement Agreement, several barriers continue to exist which
prevent utilities from installing control technology for metcury temoval Among theses bartiers

are:

* Regulatory Uncertainty — Until Federal regulations are finalized, it is unkaown what
temoval rates will be requited. It is risky to invest in control technologies, which may
not satisfy future requirements.

e No Proven Commercial Control Technology — Several short-tertn control technology
tests have been completed on small- and full-scale units that have shown some success.
However, a long-term, full-scale commescial installation of mercury control technology

. has not been completed and fully tested. As a result, no mercury control technology can
be considered commercially available at this time. _ o

‘®  Balance of Plant Issues — Long-term testing of different control technologies is needed
to determine the full range of plant impacts. Boiler corrosion, boiler fouling, increased
opacity, etc. are all examples of Balance of Plant Issues that must be investigated and
cotrected before full-scale implementation of any technology. '

e _Ash Issues — Sotbent injection for mercury removal can adversely impact ash utilization
efforts. Ash contaminated with activated cathon cannot be sold for utilization and must

be landfilled.
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e Activated Carbon Issues — If activated carbon injection is selected as the mercury control
technology of choice, suppliets of Activated Cartbon do not currently have the
production capacity to supply the entire utlity industry. It will take supphers several
years to build the necessaty production capacity if activated carbon injection is required

on utlity boilers.

Secﬂ'on 7: . Past Efforts to Reduce Emissions
Northetn States Power Company, d/b/a Xcel Enetgy, has submitted the annual Mercuty Emissions
Reports as required by the Mercury Emissions Conrsumer Information Act. This mformation is

sutmmarized in Appendix B..

A. Repowering

In 2003, Xcel Enetgy completed the repowering of Black Dog units 1 and 2 with a natural gas
combined-cycle unit 5. The odginal unit 1 boilet/tutbine and the unit 2 boiler were originally
insealied in the 1950s and wete coal-burning units. These units were physically removed from
the plant with the new unit 5 being installed in their place. The new unit 5 consists of a natuzal
gas-fired turbine-genetator combined with a heat tecovery steam generator. Exhaust heat from
unit 5 powers the upit 2 steam tutbine. The repowering project, completed in summer of 2003,
boosts ocutput from the two otiginal units by more than 100 MWs and results in greater
operating efficiency and cleaner power production. Specifically, the new unit will eliminate up to
35 pounds of mercuty emitted annually from the Xcel Enetgy systemn. In 2003, unit 5 emitted
0.6 pounds of metcury.

B. Red Wing Air Quality Control System Upgrade

In 2000, Xcel Energy completed the Air Quality Control System (AQCS) upgrade on Red Wing
units 1 and 2. A duct sceubbet followed by a fabtic filter was installed in place of the -
electrostatic precipitator (ESP) on each unit This AQCS upgtrade project, completed in 2000,
results in cleaner power production, Specifically, installation of the new AQCS at the Red Wing
Plant has eliminated 313.2 pounds of mercuty emitted annually from the Xcel Enetgy system.
In 2003, the Red Wing Plant emitted 19.6 pounds of mercury. '

C. Metro Emissions Reduction Preject

In May 2003, Xcel Energy proposed a $1 billion pacikage of projects at three of its generating
plants to improve ait quality in the Twin Cities metropolitan area and beyond. This proposal,
also known as the Metro Emissions Reduction Project (MERP), was submitted to the Minnesota
Public Utilities Commission (MPUC) for teview. The MPUC completed their teview and
approved the MERP project in December 2003.

The MERP consists of convetting the High Bridge and Riverside Plants to natural gas and
installing state-of-the-art pollution control equipment at the Allen S. King Plant. Upon
completion of this project, metcury emission reductions of approximately 20%, 100% and 100%
from the King, High Bridge, and Riverside Plants, respectively, ate expected from cucrent levels.
These percentages translate to approximately 170 pounds pee yeat of mercury that will not be
teleased to the environment after these projects are completed.



Section 8: Summary

This progress teport summatizes Xcel Energy’s metcury reduction efforts for 2003 and 2004
(through 11/30/04). Xcel Energy has implemented a number of initiatives since 1990, which have

- teduced the amount of metcury utilized at our facilities and teleased to the environment. A number
of projects have resulted in mercury reductions over the yeats, including the repowering of Black
Dog units 1 2nd 2 [up to 35 pounds per year], and the air pollution control technology upgtade at
the Red Wing Steam Plant {313.2 pounds per year]. Other mercury reduction efforts, which have
occurred within the Xcel Energy system, include activities such as product inventory and phase-out
{4,890 pounds mercury recovered since 2000], fluorescent and HID lamp recycling [364,331
lamps since 2000] and Clancy, the Mercuty-sniffing dog [74.1 pounds)]. These efforts have
tesulted in reductions of mercury, which is no longer being teleased to the environment. In
addition, Xcel Energy continues to advance the understanding of mercury in the environment by
funding research with EPRI 2nd DOE. Last but not least, Xcel Enetgy has begun implementing the
Metro Emissions Reduction Project, which ts expected to reduce annual mercury emissions by

neatly 170 pounds per year when completed.
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Appendix A

Notrthemn States Powét Company d/b/z Xcel Energy
Mercuty Recoveted From Products History

Mercuty Recove ' 2004 - Toul
A'cﬁvi“%cscd ﬁryn 2000 | 2001 | 2002 | 2003 |(through| (2000 to
g ptio 11/30) | Present)
Mercury Recovered
from Broken Lamps, -
ercury Filled 56 600 703 2,787 744 4890
vipment and Metallic
ercuty Collected
- {Fluorescent Lamps 45,013 | 36,162 | 33642 | 24906 | 24,501 | 164224
Lecovered .
High Intensity | N
Dischatge Lamps 43753 | 34259 | 35391 | 44,316 | 42,388 | 200,107
Recovered




Appendix B

Notthem States Powet Company d/b/a Xcel Energy

Mercuty Emission History
Mercury Emission Data
| - (b/yo) )
Generating Plants 1990 2000 2001 2002 2003
Allen S. King Generating Plant 59 69 69 68.8 72.6
Black Dog Gepetating Plant 75 49 36 48.0 67.4
Blue Lake Generating Plant 0 <3 0.1 0.1 0.1
Granite City Generating Plant 0 0 0 0.0 0.0
High Bridge Generating Plant 102.6 66 71 67.2 79.6
Inver Hills Genperating Plant 0 <3 <3 0.3 0.1
Key City Generating Plant 0 <3 0 0.0 0.0
Minnesota Valley Generating Plant 0 0 0 0.0 0.0
Red Wing Generating Plant 332.8 <3 10.3 8.2 19.6
_Riverside Generating Plant 60 98 91 98.0 108.6
Shetbutne County Generating Plant 637 886 685 877.8 | 1,105.6Y
West Faribault Generating Plant 0 0 g 0.0 0.0
Wilmarth Generating Plant 4.6 7 2.6 2.1 7.0
TOTAL 1,271 1,175 965 1,170.5 | 1,460.6
Reduction from 1990 levels - 96 306 100.5 189.6

' The increase at the Sherburne County Generzating Plant is a result of the use of 2 mote
conservative emission factor rathet than a dramatic change in operations.




- XCEL ENERGY’S 2004 PROGRESS REPORT UNDER THE
MINNESOTA MERCURY INITIATIVE VOLUNTARY AGREEMENT

June 4, 2005

. Xcel Enetgy submitted a Voluntary Mercury Reduction Plan to the Minnesota Pollution Control
Agency (MPCA) on May 17, 2000. This plan identified activities that Xcel Energy would undertake
to contribute to reducing the amount of mercury utilized at our facilities and released to the

environment. This progress report summatizes the activities Xcel Energy has pursued in 2004.

Section 1: ___ Background

Xcel Energy was formed in 2000 by the metger of Denver-based New Century Enetgies and
Minneapolis-based Northemn States Power Company. Xcel Energy s 2 major U.S. electric and
_natural gas utility, with a comprehensive portfolio of energy-related products and services to 3.3
millioa electricity customers and 1.8 million natural gas customers. We have regulated operations in
10 Western and Midwestern states and operate regulated power plants that generate about 15, 295

megawatts (MW’) of electric power.

Northern States Power Company, d/ b/a Xcel Energy opcrates the following generating plants in
Minnesota which report mercury emissions:

Generating Plants Location - Fuel Type
Allen S. King Generating Plant Oazk Park Heights Coal
Black Dog Generating Plant Burnsville .} Coal (units 3 & 4)

Gas (unit 5/2)

Biue Lake Generating Plant Shakopee Distillate Fuel Oil -
Granite City Generating Pant St. Cloud Natural Gas or Distillate Fuel O1
High Bridge Generating Plant St. Paul _ Coal
Inver Hills Generating Plant Inver Grove Heights | Natural Gas or Distillate Fuel Oil
Key City Generating Plant Mankato Distillate Fuel O1l
Minnesota Valley Generating Plant | Granite Falls Coal
Red Wing Generating Plant Red Wing Refuse Detived Fuel
Riverside Generating Plant Minneapolis Coal
Sherbume County Generating Plant | Becker 1 Coal
West Fatibault Generating Plant West Faribault Natural Gas or Distillate Fuel Oil
Wilmarth Generating Plant Mankato - Refuse Denved Fuel

All fuels contain mercury m vatying amounts. Combustion of fuel results in the release of the

mercury contained in the fuel itself. -




Section 2: Volun eement Program Support

Xcel Enetgy supports the Voluntary Agreement Program and has been a participant in this program
since May 2000. Our support is based on the following principles: 1) voluntary prograts enable
pamapants to look at many alternatives and choose those that best fit an orgamzauou s needs; 2)

this program allows for thie continued development of the science behind mercuty emissions; 3) this
program encourages the development of mercury control technologies; and 4) this program
documents actual emissions from the patticipants. '

Section 3. ___ Efforts to Support Reduction of He Releases Outside. of the Facili

Xcel Energy’s primary activity supporting mercury reductions outside of the company was through
Clancy, the Mercury-sniffing dog. Xcel Energy helped fund Clancy, a dog specially trained to detect
metcury, which the MPCA udtlizes in its Mercury-Free Zone program. Clancy is being used to
detect mercury mainly in sink traps at schools, institutional and industrial sites. As part of this
cooperative effort, Xcel Energy is credited with 100% of the mercury reductions due to Clancy’s
investigations at Xcel Energy facilities and Xeel Energy receives ctedit for 15% of the reductions
made due to Clancy’s investigations at non-Xcel Energy facilities for the first 18 months of this
project (September 2001 through March 2003). During this time, Clancy has sniffed out a total of
about 550 pounds of pure mercury’, which has been removed from these facilities and kept out of
the eovitonment. Metrcury reductions credited to Xcel Energy due to Clancy’s investigations totaled

- 741 pounds

Section 4: - __ Use and Management of- Mercury Containing Prdducts

Northern States Power Company, d/ l:r/ a Xcel Energy, has devcloped 2 mercury inventory and

~ disposal database. All mercuty and mercury containing devices removed in 2004 were shipped to
the Xcel Energy Chestnut Hazardous Waste Stotage Facility where they were placed in bulk

containers and shipped off-site for recycling of the metcury. During this time, a total of 777 pounds

of mercury from broken lamps, mercuty filled equipment and metallic mercuty were collected.

In 2004 we continued bo-récyclc all lamps, which contain mercury. Activitigc's in Minnesota,
Wisconsin, North Dakota and South Dakota resulted in the recycling of 26,382 fluorescent lamps
and 45,126 high intensity discharge lamps in 2004.

Totals E_roni both of these areas over time are summarized in Appendix A.

' As of May 1, 2003 Clancy has found 55¢ Ibs of mercury. The value as of the end of March, 2003 was
estimated by using the values: 550 1b (5/03) and 270 b (7/02:
Total = 270 Ib + (550 — 270 1b) * (8 months/10 months)] = 494 Ib
15% of the 20 month total is {0.15 * 550 b} = 82.5 lbs
15% of the estimated 18 mouth totalis 0.15 * 494 1h] = 74.1 Ibs.



Section 5: Mass Balance Studies

Xcel Enetgy has completed its seventh year of mercury testing in fuel samples. Daily fuel samples
wete taken from each of the coal and RDF fired electric generating plants. The daily fuel samples
were then made into annual composites and analyzed for mercuty. The mercury data was utilized
mass balance formulas to calculate total release mnformation for the annual Toxic Release Inventory.
Xcel Energy continues to utilize coal that has one of the lowest mercury contents available in the

United States.

Section 6: Release Reduction Research
Xcel Energy continues to seek cost-effective mercury control solutions for coal-burning boilers. A
descrpton of our efforts to date is presented below.

A. EPRI Funding

Xcel Energy supports the Electric Power Research Insticute’s (EPRI) Integrated Environmental
Controls (Hg, SO,, NOx, & Particulate) program. This program has a near-term focus of
completing the development and demonstration of least-cost mercury controls for coal-fired
power plants and on evaluating integrated multi-pollutant processes, as they are developed and
matare. The program has 2 mercury control goal of 70-90% reduction (relative to the mercury
in the coal entering che plant} at costs that are 25-50% below cutrendy estimated costs, including
measures needed to mitigate any potential impacts. EPRI seeks to achieve this goal 1n part
through developtaent of lower cost reageats, alternauve approaches to activated carhon
mjection, methods of delivering a flue gas with a high proportion of soluble mercury to SO,
control devices, etc.

B. EPRI Control Technology Research

Xcel Energy, Amended Silicates LLC and EPRI conducted full-scale testing of materials that
‘could further reduce mercury emissions from coal-fired generating stations. A three-week
demonstration project at Xcel Energy’s Arapahoe Geaeraung Station tested the effectiveness of
two sorbent materials at reducing mercury. Arapahoe Unit 3 1s 2 44 MW PRB coal-fired unit in
the Denver metro area. The unit is equipped with a reverse 2ir baghouse and more importandy,

a dry sodium mjection system for SO, removal.

There were 5 specific objectives for the toal:

¢ Evaluate the use of Amended Silicates sortbent for mercury control 1n an operating coal-
fired power plant over a range of injection ratios;

e Collect mercuty concentmtion data before and after sorbent injection tnals to
‘charactetize baseline mercury captuze by the native fly ash;

¢ Perform trials with powdered activated catbon over a range of injection ratos to provide
a basis for comparison with the Amended Silicates sotbent;

o Collect fly ash plus sorbent samples to evaluate the effect of mercury sothent on the use
of fly ash as a cement replacement in the manufacture of concrete; and

* Determine the impact of co-injection of dry sodium sotbent for SO, control on the
removal of mercury by the Amended Silicates and powdered activated cathon matenals.




Conclusions from the three-week tral are presented below.

Coal type and mine can have a significant impact on mercury emissions. There
was a coal change after the first week of trial operations. The host site shifted from
Antelope PRB coal to Black Thundér PRB coal. The net result was 2 significant inctease
in the vapor-phase mercury in the flue gas, fsing from a range of 1 to 5 micrograms per
normal cubic meter (ug/Nm”) to a range of 10 to 16 pg/Nmn'.

The Amended Silicates sorbent and activated catbon behave similarly fromn a
material handling perspective. '

Amended Silicates sorhent removed up to 68% of the vapor-phase mercury in the host

" unit at an injection tate of 8 Ib/Macf. At a sortbent injection rate of 4 1b/Macf, the

mercury capture was 38%. Upstream vapor-phase mercury concentrations for these trial
cases ranged from 9.8 to 16.6 pg/Nm’ of flue gas.

Mortar air tests with samples of fly ash mixed with Amended Silicates showed that the
addition of the Amended Silicates mercuty sotbent to the fly ash did not affect the ability
to use the mixture as a cement replacement (pozzolan additive).

Data obtained on operation of the Unit 3 baghouse did not show any discetnable impact
in pressute drop or baghouse flow due to the m;ecuon of Amended Silicates sothent at 8
Ib/Macf.

Powdered activated carbon was shown. to be an efficient mercury control technique on
Unit 3, achieving removals as high as 8§5% at an injection rate of 8 Ib/Macf, and 62% at
an injection rate of 4 Ib/Macf. Trial cases at the lower injection rates for powdered
activated catbon were run with the Antelope coal, with much lower vapot-phase
mercury concentrations in the flue gas (<5.3 ug/Nm’).

When Amended Silicates sotbent was co-injected with trona (sodium sesquicarbonate),
there appeared to be an interaction of the dry materials that severely degraded the
mercuty capture efficiency of the sorbent.

There was no deleterious effect noted with the simultaneous injection of powdered
activated carbon and trona (sodium sesquicarbonate). Mercury control values remained
at 86% at a powdered activated carbon injection rate of 8 Ib/Macf.

It was discovered that operation of the boilet has a significant impact on the level of
vapot-phase mercury present in the flue gas. The concentration of vapot-phase metcury
in the flue gas is affected by numerous parameters, including the type of coal being
burned, the fuel/air ratio in the boiler, the temperature of the fiteball in the boiler, the

- temperature of the flue gas exiting the air heater, ambient air temperatures and others.

C. Continuing Bartiers to Reducing Mercury Emissions

As discussed in the “Mercury Control Study” submitted to the MPCA on November 17, 2004,
~ as requited under the MERP Settlement Agreement, several barriers continue to exist which
- prevent utilities from installing control technology for mercury removal. Among theses barrets

are:
.

Regulatory Unbertainty - On March 15, 2005, US EPA issued the Clean Air Mercury
Rule (CAMR) to permanently cap and reduce mercury emissions from coal-fired power
plants. On May 18, 2005, CAMR was published in the Federa/ Register. However, some




groups have expressed dissatisfaction with CAMR and have file lawsuits stating the rule
is inadequate. Until Federal regulations are finalized and liugation ts complete, it is nsky
to invest in control technologies, which may not sadsfy future requirements. Xcel
Energy is evaluating CAMR and will comply with all regulatory requirements.

¢ No Proven Commercial Control Technology — Several short-tetm control technology
tests have been completed on small- and full-scale units that have shown some success.
However, a long-term, full-scale commercial installation of mercury control technology
has not been completed and fully tested. As a result, no mercury control technology can
be considered commercially available at this time.

¢ Balance of Plant Issues — Long-term testing of different control technologies is needed
to determine the full range of plant impacts. Boiler cotrosion, boiler fouling, increased

~ opacity, etc. are all examples of Balance of Plant Issues that must be mvestxgated and
- corrected before full-scale implementation of any techaology.

¢ Ash Issués — Sorbent injection for mercuty removal can adversely impact ash utilization .
efforts. Ash contaminated with activated carbon cannot be sold for utilization and must
be landfilled.

* Activated Carbon Issues — If activated cathon injection is selected as the mercury control

technology of choice, suppliers of Activated Carbon do aot currently have the

production capacity to supply the entire udlity industry. [t will take suppliers several
years to build the necessary production capaclty if activated carbon injection is required
on uttilty boilers.

Section 7: _Past Efforts to Reduce Emissions

* Northem States Power Company, d/b/a Xcel Enetgy, has submirted the annual Mezcury Emissions
Reports as required by the Mercury Emissions Consumet [nformation Act. This information 1s

summatized in Appendix B.

A. Repowering
In 2003, Xcel Energy completed the tepowering of Black Dog units 1 and 2 with a natural gas

combined-cycle unit 5. The original unit 1 boiler/turbine and the unit 2 boiler wete oniginally
installed in the 1950s and were coal-buming units. These units were physically removed from
the plant with the new unit 5 being installed in theit place. The new unit 5 consists of a natural
gas-fired turbine-generator combined with a heat recovery steam generator. Exhaust heat from
unit 5 powers the unit 2 steam turbine. The repowering project, completed in summer of 2003,
boosts output from the two otiginal units by more than 100 MWs and results in greater
operating efficiency and cleaner power production. Specifically, the new unit will eliminate up to
35 pounds of metcury emitted annually from the Xcel Energy system. In 2004, unit 5 emitted
<0.1 pounds of mercury.

B. Red Wing Air Quality Control System Upgrade

In 2000, Xcel Energy completed the Air Quality Control System (AQCS) upgrade on Red Wing
units 1 and 2. A duct scrubber followed by a fabric filter was installed in place of the
electrostatic precipitator (ESP) on each unit. This AQCS upgrade project, completed in 2000,
tesults in cleanet powet production. Specifically, installation of the new AQCS at the Red Wing
Plant has climinated 313.2 pounds of mercury emitted annually from the Xcel Enetgy system.
In 2004, the Red Wing Plant emitted 9.8 pounds of mercury.



C. Metro Emissions Reduction Project

In May 2003, Xcel Encrgy proposed a $1 billion package of projects at three of its generating
plants to improve air quality in the Twin Cities mettopalitan area and beyond. This proposal,
also known as the Metro Emissions Reduction Project (MERT), was submitted to the Minnesota
Public Utilities Commission (MPUC) for review. The MPUC completed their review and -
approved the MERP project in December 2003. In Apnl 2005, construction began on the Allen
S. King Plant Rehabilitation pro]ect.

The MERP consists of converting thc High Badge and Riverside Plants to natural gas and
instaliing state-of-the-art pollution control equipment at the Allen S. King Plant. Upon
completion of this project, mercury emission reductions of approximately 20%, 100% and 100%
from the King, High Bridge, and Riverside Plants, respectively, are expected from current levels.
‘These percentages translate to approximately 170 pounds per year of mercury that will not be
‘released to the environment after these projects ate completed.

Section §: Surnmary

This progress report summarizes Xcel Energy’s mercury reduction efforts for 2004. Xcel Energy
has implemented a number of initiatives since 1990, which have reduced the amount of mercury
utilized at our facilities and released to the environment. A number of projects have resulted in
mercury reductions over the years, including the repowering of Black Dog units 1 and 2 [up to 35
pounds per year], and the ait pollution control technclogy upgrade at the Red Wing Steam Plant
[513.2 pounds per year]. Othet mercury reduction efforts, which have occurred within the Xcel

" Enetgy system, inchade activities such as product inventory and phase-out [4,923 pounds mercury
recovered since 2000], fluorescent and HID lamp recycling [368,950 lamps since 2000] and
Clancy, the Mercury-sniffing dog [74.1 pounds]. These effores have resulted in reductons of
mercury, which is no longer being released to the environment. In addition, Xcel Energy continues
to advance the understanding of mercuty in the environment by funding research with EPRL. Last

but pot least, Xcel Energy has begun implementing the Metro Emissions Reduction Project, which
is expected to teduce annual mercury emissions by neatly 170 pounds per year when completed.




Appendix A

Northetn States Power Company d/ b/a Xcel Energy

- Mercury Recovered From Products History

Mercury Recovery : Total
Activitr D o 2000 2001 2002 2003 2004 (2000 to
ctivity Description Present)
[Mercury Recovered
ffrom Broken Lamps, :
Mercury Filled ' 56 600 703 2,787 777 4923
Equipment and Metallic| ‘ '
Mercuty Collected
Fluorescent Lamps 45013 | 36,162 | 33,642 | 24906 | 26382 | 166,105 .
. {Recovered _
High Intensity :
Disr:hargé Lamps 43,753 34,259 35,391 44,316 45,126 202,845
[Recovered
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Appendix B

Northern States Power Company d/b/a Xcel Enetgy

Mercury Emission History
Mercury Emission Data
| b/yn)

. Generating Plants 1990 2000 2001 2002 2003 2004
Allen 8. King Generating Plant 59 69 69 68.8 72.6 66.2 -
Black Dog Generating Plant 75 49 36 48.0 67.4 684
Blue Lake Generating Plant 0 | <3 0.1 0.1 0.1 00’
Granite City Generating Plant 0 0 0 0.0 0.0 0.0
High Bridse Generating Pant | 102.6 | 66 71 72 | 796 80.5
Inver Hills Generating Plant 0 <3 <3 0.3 0.1 0.0
Key City Generating Plant 0 3 0 0.0 0.0 00
Minnesota Valley Generating 0 0 0 0.0 0.0 0.0
Plant | | |
Red Wing Generating Plant 3328 | <3 | 103 82 19.6 9.8
‘Riverside Generating Plant 60 98 91 98.0 108.6 98.7 .
Sherburne County Generating 637 886 685 877.8 | 1,105.69 [ 984.3%"]
Plant ®
West Fasibault Generating Plant 0 0 0 0.0 00 | 00
Wiltmarth Generating Plant 4.6 7 2.6 21 70 | 45

| TOTAL 1271 | L175 965 | 1,170.5 | 1,460.6 | 11432

Change from 1990 levels . 96 | (306 | (1005 | 1896 | (127.8)

)

0

Includes SMMPA’s ownership portion of Sherburne County Unit 3.

The increase at the Shetburne County Generating Plant is a result of the use of 2 more

‘conservative emission factor rather than a dramatic change in operations.
Denotes a negative number, reflecting a reduction from baseline values.
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Minnesota Strategies to Reduce Mercury Emissions



Appendix C. Minnesota Strategies to Reduce Mercury
Emissions

Since the early 1990s, Minnesota has been a national leader in reducing mercury releases to the
air, water and land, especially from product-related sources. The state employs an array of
voluntary, regulatory, legislative, incentive-based and educational tools that involve state
agencies, local government, nongovernmental organizations, and businesses. In concert with
similar initiatives on the federal level, Minnesota’s efforts have contributed to a 70 percent
decline in mercury emissions during the last 15 years. Table 1 summarizes a variety of
voluntary, educational and regulatory initiatives employed in the state; several are described
below.

In the 1990s, the Minnesota Legislature enacted ground-breaking laws banning mercury from
products, banning mercury and mercury-product disposal in municipal waste streams, requiring
the labeling of most mercury-containing products, and requiring proper management. For
example, Minnesota was the first state to ban the sale of mercury-added alkaline batteries.
Several years later, the federal government took the same action.

Minnesota was also the first state to ban the sale of mercury-containing pigments, dyes, paints,
toys, games, apparel, manometers used in the dairy industry and all thermometers (not just fever
thermometers). Minnesota was the first state to prohibit disposal of fluorescent tubes, the first
state to require the removal of mercury switches from automobiles, and the first state to require
manufacturer-based programs for thermostats and relay switches. Similar laws and regulations
have since been enacted by many other states.

In addition to playing a supporting role in legislative actions to address mercury, the MPCA
played an important role in pioneering programs and regulations addressing mercury products.
The agency led a national effort to ensure that mercury lamps were not exempted from proper
management. And, ours was the first state to adopt a framework subsequently adopted by the
U.S. Environmental Protection Agency (the Universal Waste Rule) to facilitate management of
mercury wastes.

Businesses in Minnesota also pioneered the recycling of mercury-containing products and
fluorescent lamps. Many of the first recycling facilities for these products in the country were
established in Minnesota. The thermostat industry’s take-back program for mercury thermostats
started as a collaborative pilot in Minnesota and is now a nationwide program.

The MPCA also adopted rules that set mercury standards for municipal and medical waste
incinerators ahead of federal requirements. These rules call for stricter emissions limits than the
current federal standard. The waste combustor standards, coupled with increased mercury
product management and reduction, resulted in major emissions reductions.

Minnesota also has implemented notable outreach programs targeting the general public and key
mercury use sectors, such as hospitals, dental clinics and schools. One unique effort is the
MPCA'’s Mercury-Free Zone Program. By pledging to reduce mercury-containing equipment
from science labs and health-care facilities, schools are eligible to receive a visit from Clancy,
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the MPCA’s mercury-detecting dog. Clancy is trained to detect mercury vapors, such as those
from spills in a lab, which are subsequently removed.

Since 2001, the Mercury-Free Zone Program has removed more than 1,000 Ibs. of elemental
mercury from over 500 middle and high schools. Clancy has located several significant spills
that had escaped detection by other means. In addition to reducing exposure to mercury vapors,
Clancy has helped to educate more than 16,000 students and teachers about the dangers of
mercury and he is the only dog used in this manner in the country.

In addition, two large wastewater-treatment plants in Minnesota have been national leaders in
efforts to work with dentists to reduce the amount of mercury from dental amalgam entering the
liquid waste system. The Western Lake Superior Sanitary District in Duluth and Metropolitan
Council Environmental Services (MCES) in the Twin Cities have worked extensively with dental
clinics in their service areas and statewide to adapt best management practices for dental
amalgam.

In 1996, the MPCA initiated the Mercury Contamination Reduction Initiative aimed at reducing
mercury contamination of fish in Minnesota lakes and rivers. As part of the initiative, the agency
formed a stakeholder advisory council to develop recommendations on mercury-reduction
strategies. The advisory council’s recommendations were adopted by the Minnesota Legislature
in 1999 and continue to form the basis of Minnesota’s mercury-reduction program. These
strategies include establishing reduction goals, national and international strategies, research,
reducing use and voluntary agreements. The status of these strategies is summarized in Table 3-
2.

The 1999 law established a voluntary mercury-reduction agreement program encouraging the
largest emitters in the state to enter into agreements with the MPCA to voluntarily reduce their
mercury air emissions. Participants in the program are expected to implement cost-effective,
technologically feasible reduction measures. The MPCA agreed not to pursue additional state
regulations, at least until 2005, as long as adequate progress is made in reducing emissions. To
date, voluntary reduction agreement participants’ actions have resulted in approximately 183 Ibs.
of annual emissions avoided. When fully implemented, reduction agreement actions initiated to
date will result in additional reductions in annual emissions of an estimated 370 Ibs. by 2009.
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Table 3-1 Summary of mercury-reduction strategies used in Minnesota since 1990

Voluntary Programs

Health Care Outreach

Education on identification, management and reduction of mercury-containing
equipment and chemicals. 1996 and on-going.

Household/Small
Business Hazardous
Waste Collection

Many county-run programs that accept mercury-containing items from
homeowners and small businesses. 1993 and on-going.

Dental Office Outreach

Municipal wastewater-treatment plants and the Minn. Dental Assoc. established
best management practices and goals for 100% participation. 1993 and on-going.

Thermostat Takebacks

Through a reverse distribution system involving contractors and wholesalers,
manufacturers take back out-of-service units. Law requires manufacturers to
provide education and incentives. 1993 and on-going.

Mercury Switches in
Automobiles

1995 law requires “good faith effort” to remove mercury switches before crushing
by salvage yards; bounty of $40/1b. of switches is offered by major steel recycler.
Auto manufacturer-funded collection and recycling program initiated in 2004.

Mercury-Free Zone
Program

Schools pledge to be mercury free and receive an assessment and educational visit
by the MPCA’s mercury educator and its mercury-detecting dog. 2001 and on-

going.

Voluntary Reduction
Agreements

Regulatory Programs

Waste Combustor
Standards

Large emitters enter into voluntary agreements to reduce emissions. 1999/2000 and
ongoing.

Sets air emission limits on mercury and requires mercury-reduction plans for
municipal and medical waste incinerators. 1993-1995. Small, on-site
incinerators banned.

Industrial Boiler
MACT

MPCA implements federal industrial boiler and process heater standard imposing
mercury-emission limits on new and existing solid-fuel boilers and major sources
of hazardous air pollutants.

Water Discharge
Standards

Wastewater dischargers are required to monitor for mercury using ultra-low
detection limits (EPA Method 1631); mercury effluent limits are set in some
cases.

Special Waste Pilot
Project/Universal
Waste Rule

State Laws

Fluorescent Lamp,
Other Product
Disposal Ban

Minnesota adopted streamlined regulatory framework to facilitate recycling of
mercury-containing products, 1993. Preceded federal Universal Waste Rule
promulgated in 1995 and expanded in 1999 and 2005.

Requires businesses and households to recycle fluorescent lamps, stimulating
development of recycling infrastructure. 1993-94.

Mercury-containing
Product Sales Bans

Toys and games, apparel and thermometers that contain mercury may not be sold in
Minnesota. 1992, 1994, 2001 respectively

Mercury Product
Labeling

Requires labeling of most mercury —containing products to inform of the presence
of mercury and need to manage properly. 1992

Dairy Manometer Ban
and Buy-back

Bans the sale, installation and repair of mercury-containing manometers,
establishes $100 incentive for turning in old gauge. 1997-2000

Relay Manufacturer
Responsibility

Requires manufacturers of mercury displacement relays to cover costs of managing
out-of-service units. 1997

Battery Mercury

Bans mercuric oxide batteries and the addition of mercury to alkaline batteries.

Reduction Establishes a 25-mg/0.025% limit in button batteries. 1993
Mercury in. Law prohibits disposal, implying removal prior to demolition. Education and
Construction and
- enforcement are conducted. 1992
Demolition
Mercury Reduction Requires the state to pursue advisory-council-recommended strategies, establishes a
Law (1999) goal of 70% reduction in emissions by 2005 based on 1990 levels. 1999

Appendix C — page 3




Table 3-2. Status of Strategies Recommended by Advisory Council in 1999

Strateg

National Recommendations

International Mercury Management
Plan/ National Mercury Product
Labeling/ National Mercury Research/
Lower Emissions Limits for Medical
Waste Combustors

Status

Since 1999, the MPCA has become increasing involved in working
with other states and the EPA to address mercury on a national level
including addressing international mercury supplies, national product
labeling surplus, national research and lowering site-specific waste
combustor standards

Change Reporting Protocols for U.S.
Toxics Release Inventory (TRI) for
Mercury

Reporting threshold reduced from 10,000 Ibs. to 10 Ibs. in 2000.
Utilities required to report for the first time.

Evaluate Feasibility of Lower
Emission Limits from Sewage Sludge
Incinerators

The MPCA has not participated in national activity on sewage sludge
incinerators.

Establish a National Credit-for-Early-
Action Program

The MPCA has offered support to the Center for Clean Air Policy’s
efforts.

Create a Mercury-Related Outreach
Position for Minnesota

Develop comprehensive release
inventory

Various staff have played a role in encouraging national and
international strategies

Minnesota Mercury Inventory, Research, Monitoring and Reporting

Minnesota’s air emissions inventory is one of the most
comprehensive of all states’ and most releases to other media are
quantified.

Conduct research on issues relevant or
unique to Minnesota reductions

Minnesota research includes fish monitoring and studying the effects
of sulfate deposition on mercury methylation.

Establish measurement, monitoring
and reporting protocols

Reducing Purposeful Use

Improve collection infrastructure/
Conduct “clean-sweeps”

These are proposed to be established as part of the TMDL
implementation

MPCA has worked with regional household hazardous waste
programs to collect mercury and conduct “clean sweeps.” Most
comprehensive efforts have taken place in the Lake Superior Basin.

Label products currently in use

Healthcare providers, voluntary reduction agreement participants and
others have labeled mercury products in use.

Improve compliance with current laws/
Increase compliance with current
disposal bans / Reduce mercury in
buildings

Enforcement of product disposal bans occurs for lamps and in the
demolition sector. Some enforcement of labeling laws.

State Avoids buying mercury-
containing products

Vehicle, healthcare supplies and other procurement contracts contain
disclosure/no mercury clauses.

Explore additional bans

Comprehensive mercury thermometer sales ban in 2001.

Educate users of mercury/ Educate
dental offices

Various outreach programs including the Mercury-Free Zone, dental
sector, healthcare and voluntary agreements.

Use mercury detecting dog

Develop Voluntary Agreements
Develop voluntary agreements

MPCA employs the only mercury-detecting dog in the country in the
Mercury-Free Zone Program

15 companies and organizations participating
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