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1 Introduction

At the request of counsel (Olson, Bzdok & Howard, P.C., in Traverse City Michigan),
these comments are submitted on behalf of residents of Alpena regarding the proposed
consent order and operating permits for the Lafarge Plant.  We understand that the
proposed consent order and operating permits are offered as a settlement of the lawsuit
filed by Lafarge against the Michigan Department of Environmental Quality (DEQ), and
that the DEQ noticed the proposed order and permits for public comment prior to their
being finalized. The proposed order and permits violate the statutes, regulations, and
policies intended to protect human health and environment, as described in detail below. 

In sum, (1) rather than deny, revoke, or sanction Lafarge for errors and omission related
to its historic mercury emissions, MDEQ-AQD proposes to issue new permits that would
essentially condone those prior problems; (2) MDEQ-AQD has failed to apply adequate
control technology review to the proposed processes, particularly with respect to mercury
emissions; and (3) there has been no valid, complete, or adequate assessment of the
potential human health and ecological impacts resulting from the proposed mercury
emissions.  For these reasons, we respectfully request that you withdraw any preliminary
approval of the proposed order and permits and amend them to satisfy the concerns cited
below. 

2 MDEQ Air Quality Division Claims They Are Without Authority to Require
Emission Controls and More Stringent Regulation of Lafarge Corporation’s
Mercury Emissions is Erroneous on Multiple Counts

MDEQ Air Quality Division (MDEQ-AQD) has repeatedly claimed they are without
authority to require more stringent mercury emission control and emission limitations at
the Lafarge Alpena facility.   MDEQ’s claims represent abdications from clear MDEQ
requirements and duties on both permitting and enforcement proceeding in which MDEQ
and Lafarge are parties.

An example of MDEQ-AQD abdication of their responsibilities is noted in the June 20,
2005 responsiveness summary on the issuance of Permit No. 15-05:

“....we currently do not have any rules or regulations requiring cement plants to
limit mercury or to require them to control mercury.   The only two rules that
generally apply to health and welfare and compounds that are harmful from routes
other than inhalation that could affect the environment are Rules R336.1901 and
R336.1228, respectively.”....
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1  The Michigan Environmental Protection Act was formerly a stand-alone Michigan
statute that was re-codified in the mid-1990's into Article I, Part 17 of the Michigan Natural
Resources and Environmental Act.

“It has been preliminarily determined that the proposed installation of the facility
will not violate any of the department’s rules nor the national ambient air quality
standards.”....

“The AQD must have a regulatory basis (either a state rule or a federal regulation)
for developing the conditions of a permit.”

MDEQ-AQD did not actually render a judgment or finding under Rules R336.1901 and
R336.1228; the agency never considered that it had both broadly applicable residual
authority and a firm regulatory basis to act under its rules and the statute as set forth in
subsequent sections of this comment.   With its failure to make findings and to avail itself
of available authority, MDEQ-AQD failed to impose effective conditions and limitations
on Lafarge as outlined below through the application of its permit to install authority,
which provides, in part:

“A permit to install may be approved subject to any condition, specified in writing,
that is reasonably necessary to assure compliance with all applicable
requirements.”  (Michigan Rule 336.1201(3))

By failing to render a condition to require emission limitations that reflect a robust level
of emission control for mercury at the Lafarge facility, MDEQ-AQD has abused its
discretion under this rule.

2.1 The MDEQ-AQD’s Proposed Consent Order and Underlying Permit
Decisions Fail to Comply with the “Michigan Environmental Protection Act”
MCL §324.1705 Provisions of the Michigan Natural Resources and
Environmental Protection Act (NREPA)

Notwithstanding these assertions of limits on the ability of MDEQ-AQD to insist on
additional mercury control and limitations, the MDEQ-AQD proposed administrative
order, the 2005 version of Permit No. 15-05 and the proposed Permit No. 15-05A all fail
to comply with the “Michigan Environmental Protection Act”1 provisions of NREPA.  
This statute provides:

“(2) In administrative, licensing, or other proceedings, and in any judicial review
of such a proceeding, the alleged pollution, impairment, or destruction of the air,
water, or other natural resources, or the public trust in these resources, shall be
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2  Michigan Constitution 1963, Art. IV, § 52, Eff. Jan. 1, 1964

determined, and conduct shall not be authorized or approved that has or is likely to
have such an effect if there is a feasible and prudent alternative consistent with the
reasonable requirements of the public health, safety, and welfare.”  (MCL
§324.1705(2))

In enacting this section of law, the Michigan Legislature was enacting both a standard and
a process for decision-making by MDEQ intended to articulate the requirements of the
Michigan Constitution:

“The conservation and development of the natural resources of the state are hereby
declared to be of paramount public concern in the interest of the health, safety and
general welfare of the people. The legislature shall provide for the protection of the
air, water and other natural resources of the state from pollution, impairment and
destruction.”2

MDEQ-AQD’s proceedings to adopt the proposed consent order, the proposed permit
amendment as Permit No. 15-05A and the original year 2005 adoption of the present
Permit No. 15-05 must undeniably be considered as “administrative, licensing, or other
proceedings.”   Further, the proceedings of the Alpena County Circuit Court in litigation
filed by Lafarge against MDEQ involving Lafarge’s challenge to Permit No. 15-05 must
also be considered as covered by MCL §324.1705(2).

As such, MDEQ-AQD must make clear findings on all “pollution, impairment and
destruction” and further, to consider “feasible and prudent alternative consistent with the
reasonable requirements of the public health, safety, and welfare...”   MDEQ-AQD
proposed decisions on the administrative order and the subject air quality permitting fails
on both counts.

First, MDEQ-AQD has failed to carry out a comprehensive multi-path risk assessment for
both human health and ecological risk associated with both the final target emission level
of 390 lbs/year of mercury under Permits No. 15-05 and 15-05A, and the interim mercury
limit of 567 lbs/year under the proposed administrative consent order.  (See section
_____of this document for additional information on the inadequacy of the MDEQ risk
assessment effort.)

Second, MDEQ-AQD has placed no information on the record which establishes the
reliability and validity of the 33% “best engineering judgment” system removal efficiency
factor used to derive an emission estimation of 390 lbs/year of mercury or otherwise
shown how such a factor is justified for the particular configuration and process
equipment at the Lafarge site.   Nothing in Permits No. 15-05 and 15-05A provide a
method to ensure that the mercury content of each shipment of all raw materials, fuels,
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3  MDEQ-AQD question and answer document 15-05a&72-03q&a.pdf, September 7,
2006, p 5 of 9.

alternate raw materials and alternate fuels is properly analyzed, monitored and considered
for determination of the mercury inputs to the multiple kiln systems and other process
equipment at the Lafarge site.   The failure to provide for measures to require that Lafarge
complies with mercury emission limitations and emission projections at times other than
when a stack test is being conducted exacerbates the failure to justify its assumptions and
to properly quantify mercury inputs at the site. 

Third, MDEQ-AQD never considered any “feasible and prudent” alternative techniques
and measures for reducing the mercury emissions from Lafarge.   One obvious measure
that would cut mercury emissions by over 50% would be to cease the use of coal
combustion fly ash containing as much as 0.5 mg/kg of mercury.  The primary purpose of
the fly ash is to provide aluminum oxides and silicon oxides which can be provided by
more traditional cement-making materials, such as aluminum ore and other materials. 
However, instead of making protection of the public trust in Michigan’s environment and
natural resources its paramount concern, MDEQ-AQD made Lafarge’s contract
obligations and Lafarge’s collection of tipping fees for disposal of fly ash its primary
concern:

“The interim stack testing requirements appear to be tied to process modifications. 
What is the basis of the December 31, 2009 as concluding the interim period?

The Company utilizes flyash in their material inputs used for manufacturing
cement product. It has entered a binding contract which expires December 31,
2009 with a supplier of flyash. The Company has discovered that a significant
source of their mercury emissions comes from the flyash they use. In addition to
the process modifications which allow for production increases of up to 20%, the
Company has represented that after the modifications have been implemented or
by the time this contract expires they will be able to reduce their mercury
emissions to 390 pounds of mercury per year, in part presuming that the Company
will be able to obtain flyash with lower mercury content after the contract
expires.”3

In particular, the Lafarge facility receives power plant fly ash from the Nanticoke power
plant in Canada, which is a facility having a high carbon content in its fly ash that
presently allows up to 60% collection efficiency of mercury generated from coal burning
in that facility.   Ceasing use of the Nanticoke fly ash in favor of other fly ash sources that
do not contain as much mercury must also be considered a feasible and prudent option.  
There is no reason that Nanticoke fly ash must be disposed at the Lafarge facility.  It can
also be landfilled just as much other fly ash from other power plants is managed.
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4June 20, 2005 Response to Comments Document, Page 5

Other alternative control measures which MDEQ-AQD failed to consider include the
potential for disposing a greater proportion of the cement kiln dust rather than insufflating
it back to the kiln and thus increasing equilibrium mercury concentrations in the kiln
systems, selective mining of the Lafarge quarry to achieve lower mercury content in
limestone, limitations/standards on the maximum mercury content of coal fly ash utilized, 
use of lower mercury fuels, provision for thermal treatment of either fly ash received
and/or  collected cement kiln dust (CKD) to desorb mercury for separation and collection
from the CDK prior to kiln insufflation for recycling, potential alteration of the process to
allow use of carbon injection and/or the addition of sorbents and a polishing emission
control system on the final flue gas exhaust.

In administrative proceedings in which MDEQ-AQD failed to properly consider the
potential magnitude and effects of potential emissions and failed to consider potential
alternatives for emission control, the agency violates the requirements of MCL
§324.1705(2).

2.2 MDEQ-AQD Never Enforced Part 2 - Air Use Approval Rules Regarding 
Erroneous Emission Characterizations and Fly Ash-Related Process Changes
Regarding Lafarge’s Raw Material Test Project and Commencement of
Permanent Coal Fly Ash Utilization Operations

2.2.1 MDEQ-AQD’s Erroneous Insistence That Lafarge’s Mercury Emissions
Were Never Previously Stack Tested Leading MDEQ-AQD to be Blind-sided
on Review of Mercury Issues, Enforcement of Part 2 Requirements  and the
Defense of MDEQ Against Lafarge’s Litigation

MDEQ-AQD staff managing the present applications and consent order proceedings
apparently believed that mercury emissions from Lafarge kiln processes had never been
stack tested for mercury. 

“Comment:  Is 570 pounds per year supposed to be a close estimate of how much
is actually released?

AQD Response:  The 570 pounds is an estimate of what could be the worst
scenario of mercury emissions. Both Lafarge and the AQD do not know what
emissions of mercury are currently being emitted since the company has never
been required to do stack testing.”4

This MDEQ-AQD staff belief was seriously in error.  Stack emissions from Lafarge were
tested at least twice for mercury in the 1990s, including BIF compliance tests in 1992 for
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5  See October 23, 1992 cover page letter from Thomas A. Johns, Lafarge Environmental
Engineer to Dave Ferrier, MDEQ-AQD; 1st page of Attachment #2.

metals.   MDEQ field staff should have known this fact from prior experience.  
Attachment #1 shows one of the stack tests on Kiln 23 in September, 1990.   The results
indicate a three-test average of 2.69 dry normal cubic meters.   The prior PM test had a
three test average of 5936 dry normal cubic meters per minute.   The mass rate mercury
emissions from Kiln 23 would thus be about 0.0021 lbs/hr or about 18 lbs of mercury in a
8760 hour year.   This stack test indicated that Lafarge would not be considered an
unusually large source of emissions.    Such emissions would be a small fraction of the
present mercury emissions from Kiln 23.

2.2.2 Lafarge’s Subsequent Applications for Alternate Raw Materials

The testing mentioned in the prior subsection and any testing done in 1992 represent
emissions during operations by Lafarge with their traditional kiln raw meal mix using
limestone, shale, sand and other materials and not the use of coal fly as a component of
the raw kiln meal.

In early 1992, Lafarge attempted to gain permission to use Abitibi-Price fly ash without
success in the form of approval from MDEQ.  

Subsequently, in October, 1992, Lafarge shifted its attention to using coal combustion fly
from the Nanticoke power plant in Ontario and iron ore tailings from Michigan U.P. iron
ore mines on a test basis.   See Attachment #2.   Lafarge asserted:

“Due to the nature of the raw materials, we are expecting no increase in air
contaminants as compared to using our traditional raw materials.”5 
(emphasis added)

Lafarge subsequently told U.S. EPA:

“These alternate raw materials will be replacing our current raw material, shale. 
This material will be used in our kilns which are now regulated by BIF.  These
alternative raw materials are not chemically different from our shale......Lafarge
is anticipating no increased impact on emissions from the kiln system......We
intend to sample the raw materials and CKD to demonstrate the metal inputs out
[sic] outputs have not changed or increased with the alternate raw materials.” 
(emphasis added) (See Attachment #4)

Attachment #2 contains a laboratory analytical report showing total mercury for the fly
ash at 0.03 mg/kg, which is presumed as the valid mercury concentration of the Nanticoke
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fly ash at the time.   Table 1 of the submittal showed the fly ash at 0.4 mg/kg, but did not
indicate the supporting basis of that number.   Because the 0.03 mg/kg test result
appeared on a laboratory report and the 0.4 mg/kg result appeared unsupported in a
spreadsheet, Commentors ascribe more weight to the 0.03 mg/kg coal combustion fly ash
mercury content characterization as of the time of the ash testing demonstration in late
1992 and at the beginnings of the permanent usage program.  

At the same time, Lafarge submitted a mercury analytical sample of the shale that the fly
ash would replace showing that the shale has < 0.3 mg/kg of mercury.

Table 3 assumed a total kiln mercury input of 55.7 grams per hour and that 20.5% of that
input would partition to kiln discharge gas as an estimated uncontrolled emission.  
Lafarge’s calculation then assumed the air pollution control equipment would have a 90%
mercury control efficiency for an expected stack total stack emission rate from all of the
kilns of only 1.14 grams per hour (about 21.9 lbs of mercury per year).

Given the prior low stack test results from 1990 on Kiln 23 for mercury and the projected
low emission rate from the Lafarge submittal, MDEQ-AQD had no reason to doubt the
submittal and the overriding assertion that use of Nanticoke fly ash as a substitute
aluminum oxide source for shale would not increase any emissions, notably of mercury.

Subsequently, Lafarge submitted permit application #166-93 for fly ash and iron ore
handling equipment which was subsequently approved after a May 2, 1994 MDEQ-AQD
staff report (See Attachment #3).   This MDEQ-AQD report contained no mention of
mercury or any other kiln stack emissions change/increase and instead focused
exclusively on the material handling-related emissions.  In doing so, MDEQ-AQD
continued to accept Lafarge’s characterization as to mercury emissions from the use of
the coal fly ash.

2.2.3 Lafarge Changed their Process Within the Meaning of the Part 2 Air Use
Rules by Taking More Heavily Mercury Contaminated Fly Ash and by
Failing to Inform MDEQ of Such Changes and Failing to Correct the 1992
Erroneous Emissions Characterization

Sometime during the multiple year period from 1995 to 2005, Lafarge either knew or
should have known that more mercury was contained in fly ash they were receiving.  
Attachment #5 shows the mercury content of fly ash at 0.5 mg/kg as of 2005.   In 1992,
Lafarge was showing fly ash analytical work as shown previously at 0.03 mg/kg, or about
17 times less mercury. 

Attachment #6 is a January, 2006 stack test report on a stack test conducted in December
2005 as an alleged “baseline” test; the test report shows Lafarge was emitting about 26-27
times the amount of mercury – about 581 lb in a 8760 hour year -- as they previously
estimated they were emitting in 1992 (1.14 grams/hour or 0.0025 lb/hr).    
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The use of significantly more contaminated coal combustion fly ash together with the
existence of a past unsupportable emission characterization and the occurrence of a stack
test with dramatically larger mercury emissions in 2005 compared to what was occurring
in a baseline period in the early 1990s is all unmistakable evidence of a process change
that led to increased emissions.

The Nanticoke plant has installed selective catalytic reduction and has engaged in coal
blending to increase coal-related chlorine in order to increase the collection efficiency of
mercury in their air pollution control system.   Lafarge should have exercised continuing
due diligence concerning the mercury contaminants contained in fly ash they disposed in
their cement making process by testing for mercury in such materials.  In 2000 and years
prior, Lafarge should have known about all metal inputs from all materials and fuels to
their kiln system as part of their responsibilities for Boiler and Industrial Furnace rules
compliance as part of their hazardous waste combustion activities.   Lafarge either knew, 
or should have known, about the amount of mercury in their kiln systems.   As of 1996,
Lafarge was required to certify compliance in a Clean Air Act Title V application
concerning their emissions and compliance with new source review/Part 2 rules in
Michigan.   

In addition, Lafarge either knew, or should have known, that their fabric filter emission
control systems with no spray drying would be unlikely to achieve a 90% control
efficiency for mercury emissions.  In addition, assumptions that only 20.5% of the
mercury would partition to the flue gas and failure to consider the equilibrium effects of
CKD recycling would render any emission characterization that relied on these
assumptions as highly suspect.   All of these assumptions were made in their 1992
emissions characterization on the matter of using alternative raw materials.

Notwithstanding the process change associated with receiving and using coal fly ash that
had over an order of magnitude increase in mercury content and an emission
characterization that could not be assumed as correct with the development of additional
expertise and experience with mercury emission control, Lafarge nevertheless failed to
inform MDEQ of these problems with mercury at their facility until they sought to
increase their production rate in mid-2005.

While Commentors do not have a complete history of what went in the interim period
between the early 1990s and year 2005, it is clear that Lafarge had low mercury emissions
at the beginning of the interval and high mercury emissions at the end of the interval.
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2.2.4 Notwithstanding Lafarge’s Past Process Change and Failure to Correct an
Unsupportable Emission Characterization, MDEQ-AQD Failed to Enforce its
Part 2 Rules Requiring Both Permits for Process Changes and Accurate
Permit Applications and Submittals

The air pollution control section of the Michigan Natural Resource and Environmental
Protection Act provides the following grounds for revocation or denial of a permit:

“(c) The person applying for the permit makes a false representation or provides
false information during the permit review process.

(d) The source has not been installed, constructed, reconstructed, relocated,
altered, or operated in a manner consistent with the application for a permit or as
specified in a permit.”   (MCL §324.5510(c) & (d))

Lafarge had a duty to inform MDEQ that replacement of shale with coal combustion fly
ash could not be done as years went by without significantly increased mercury emissions
once it was clear to the company that they were operating and emitting mercury in a
manner that was not supported by their previous characterizations to MDEQ.

The company failed to correct an erroneous emission calculation in prior information
submitted to MDEQ.   We have not reviewed Lafarge’s Title V application, but any
breach in the duty to disclose the above failures in a certification of compliance would
also violate Title V rules as well.   Finally, the evidence of actual emissions being
significantly larger is also prima facia evidence of a process change that would have
required a permit to install such a process change.

Lafarge failed to submit an application for a process change to accommodate the
increased mercury content of coal combustion fly ash it received when Michigan Part 2
air pollution rules require a permit in such a circumstance.

Once that MDEQ-AQD learned of these facts, the agency should have commenced an
enforcement action against Lafarge over such past violations.   The failure to commence
such an enforcement action is an inappropriate failure to carry out environmental
enforcement involving an entity with an extensive past history of environmental
violations.

Further, even absent an enforcement action, the MDEQ-AQD should not be responding to
the past error by Lafarge by permitting such conduct essentially after the fact through
issuance of permit revisions designed accommodate the high facility mercury emissions.
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2.3 MDEQ-AQD Has Failed to Enforce Rule Requirements Governing Collected
Air Contaminants

Michigan air pollution control rules provide:

“Rule 370.  (1)  Collected air contaminants shall be removed as necessary to
maintain the equipment at the required operating efficiency.  The collection and
disposal of air contaminants shall be performed in a manner so as to minimize
the introduction of contaminants to the outer air.”  (Michigan Rule
336.1370(1)) (emphasis added)

In the present case of Rule 370, the applicability of the rule goes beyond just the control
of particulate matter and reaches all collected “air contaminants,” which are defined
under the Michigan rules as follows:

“(f)  "Air contaminant" means a dust, fume, gas, mist, odor, smoke, vapor, or any
combination thereof.”  (Michigan Rule 336.1101(f))

Similar requirements are contained in general conditions of air quality permits to install
and operate issued throughout Michigan.   All entities generating or handling collected air
contaminants for disposal must comply with requirements involving collected air
contaminates generated by coal fired electric power plants.   Appendix A of proposed
Permit No. 72-03 indicates that Lafarge is receiving the following materials for disposal:

Coal combustion residue (ash) - OPG Nanticoke
Coal combustion residue (ash) - Bay City, Michigan Karn Station
Coal combustion residue (ash) - Marquette, Michigan Presque Isle Station
Coal combustion residue (ash) - Decorative Panels Inc. (approved but not yet used)

As ash generators, each of the listed entities must comply with Rule 370.  In addition,
Lafarge Corporation must also comply with Rule 370 when acting as a waste disposal
contractor for the named facilities.  As such both the ash generating entities and Lafarge
have a joint responsibility to comply with Rule 370 and limit the emission of air
contaminants from the disposal of coal combustion fly ash.

However, management of coal combustion fly ash in a manner that allows at least two
thirds (or perhaps virtually all) of its mercury content to be emitted uncontrolled to the air
by disposal operations cannot be considered as minimizing the introduction of collected
air contaminants (specifically mercury) into the outdoor air.  In a state which has
allegedly determined its goal is the virtual elimination of mercury emissions, such a
practice cannot be considered as emissions minimization.   Other means of managing coal
combustion fly ash, such as landfilling and its use as a cement blending component and
admixture (rather than clinker production raw meal), must be considered as the required
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6  See 40 C.F.R. 63, Subpart LLL at 40 C.F.R. 63.1340, et seq.

practices for minimizing the introduction of mercury as a collected air contaminant from
coal combustion fly ash disposal and for meeting the requirements of Michigan rule 370.

In a situation where the Lafarge facility with its high, uncontrolled mercury emissions is
used for fly ash as raw kiln meal, such a practice must be considered in violation of Rule
370 for both the ash generating facilities and Lafarge as the ash disposal contractor.
  

2.4 Michigan’s Rule 224(2)(a) Exemption from the Requirements for Best
Available Control Technology Standards for Toxics (T-BACT) is Not
Triggered by an Inchoate Federal MACT Standard for Portland Cement
Plants; As Such, MDEQ-AQD’s Failure to Require Implementation of T-
BACT at the Lafarge Facility with its Dramatically Increased Emissions of
Mercury Constitutes Error

MDEQ-AQD requires that new or modified processes subject to the permit to install
requirement incorporate Best Available Control Technology for Toxics:

“(1)  A person who is responsible for any proposed new or modified emission unit
or units for which an application for a permit to install is required by part 2 of
these rules and which emits a toxic air contaminant shall not cause or allow the
emission of the toxic air contaminant from the proposed new or modified emission
unit or units in excess of the maximum allowable emission rate based on the
application of best available control technology for toxics (T-BACT), except as
provided in subrule (2) of this rule.”  (Michigan Rule 336.1224(1))

In the present case, MDEQ-AQD did not require Lafarge to submit a T-BACT
demonstrations concerning the increased mercury emissions from the facility compared to
what was previously emitted during stack testing in the 1990s.   Instead, MDEQ-AQD
considered that the publication of the final regulations of the present Portland Cement
MACT standard6 triggered the following T-BACT exemption:

 “(2)  The requirement for T-BACT in subrule (1) of this rule shall not apply to any
of the following:

(a)  An emission unit or units for which standards have been promulgated
under section 112(d) of the clean air act or for which a control technology
determination has been made under section 112(g) or 112(j) of the clean air
act for any of the following:
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7  233 F.3d 625, (D.C. App. 2000)

      (i)  The hazardous pollutants listed in section 112(b) of the clean air
act.

      (ii)  Other toxic air contaminants that are volatile organic
compounds, if the standard promulgated under section 112(d) of the
clean air act or the determination made under section 112(g) or
112(j) of the clean air act controls similar compounds that are also
volatile organic compounds.

      (iii)  Other toxic air contaminants that are particulate matter, if the
standard promulgated under section 112(d) of the clean air act or the
determination made under section 112(g) or 112(j) of the clean air
act controls similar compounds that are also particulate matter.” 
(Michigan Rule 336.1224(2)(a))

However, as published the final 40 C.F.R. Part 63, Subpart LLL Portland Cement
Maximum Achievable Control Technology Standard are inchoate and cannot be
considered to have triggered the T-BACT exemption of Michigan Rule 336.1224(2)(a).  
In National Lime Association v. U.S. Environmental Protection Agency,7 the United
States Circuit Court for the District of Columbia remanded the 40 C.F.R. Part 63, Subpart
LLL Portland Cement MACT standard back to U.S. EPA.   The Court found (in part):

“B. Failure to Set Floors for HCl, Mercury, and Total Hydrocarbons

EPA established emission floors of “no control” for HCl, mercury, and total
hydrocarbons (a surrogate for organic HAPs other than dioxin/furan) because the
Agency found no cement plants using control technologies for these pollutants.   The
Sierra Club argues that EPA's failure to set emission limits for these HAPs violates
the statute's requirement that the Agency establish emission standards for each of “the
hazardous air pollutants listed for regulation.”  42 U.S.C. § 7412(d)(1).   Defending
its decision, EPA points to Sierra's suggestion that the worst foreseeable performance
of the best performing unit might be predictable from the performance of the worst
performing unit using the same technology.   See 64 Fed.Reg. at 31,915 (citing Sierra,
167 F.3d at 665).   According to EPA, if no control technology exists, then the worst
foreseeable performance “could vary day by day” and the standard must be no
control.   See EPA Response to Comments (May 7, 1999), at 190.

On this issue, we agree with the Sierra Club.   Nothing in the statute even suggests
that EPA may set emission levels only for those listed HAPs controlled with
technology.   To the contrary, the statute lists over one hundred specific HAPs, 42
U.S.C. § 7412(b)(1), and requires EPA to “promulgate regulations establishing
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emission standards for each category or subcategory of major sources ... of hazardous
air pollutants listed for regulation.”   Id. § 7412(d)(1).   The statute directs the *634
**106 Agency to promulgate these emission standards by November 15, 2000.   Id.
§ 7412(e)(1) (E).   Congress added the list of pollutants to be regulated, regulation
deadlines, and minimum stringency requirements to the Clean Air Act precisely
because it believed EPA had failed to regulate enough HAPs under previous air toxics
provisions.  “The [air toxics] law has worked poorly.   In 18 years, EPA has regulated
only some sources of only seven chemicals....   The legislation reported by the
Committee would entirely restructure the existing law, so that toxics might be
adequately regulated by the Federal Government.”   S. rep. No. 101-228, at 128
(1989);  see also H.R. rep. No. 101-490, pt. 1, at 322 (1990) ( “Since 1970, EPA has
listed only eight substances as hazardous air pollutants ... and has promulgated
emissions standards for seven of them.”).

Contrary to EPA's argument, nothing in Sierra relieves it of the clear statutory
obligation to set emission standards for each listed HAP.   Although Sierra permits
the Agency to look at technological controls to set emission standards, see 167 F.3d
at 665, it does not say that EPA may avoid setting standards for HAPs not controlled
with technology.

Although we thus believe that section 7412(d)(1)'s language disposes of this issue, we
add that our reading of that section is reinforced by the Clean Air Act's legislative
history.   A report by the Senate Committee on Environment and Public Works states:

The technologies, practices or strategies which are to be considered in setting
emission standards under this subsection go beyond the traditional
end-of-the-stack treatment or abatement system.   The Administrator is to give
priority to technologies or strategies which reduce the amount of pollution
generated through process changes or the substitution of materials less
hazardous.   Pollution prevention is to be the preferred strategy wherever
possible.   S. rep. No. 101-228, at 168.

For all of these reasons, the absence of technology-based pollution control devices for
HCl, mercury, and total hydrocarbons did not excuse EPA from setting emission
standards for those pollutants.   We thus will remand for EPA to do so.”

Because EPA’s Portland Cement MACT standard is under remand and because EPA has
not yet published a final standard in response to the D.C. Circuit Court remand order, the
current final MACT regulation is inchoate and cannot be considered as finally
“promulgated” within the meaning of the Michigan Rule 224(2) T-BACT exemption.   

Further, the T-BACT exemption is clearly contaminant-specific (Rule 224(2)(a)(1)), and
the National Lime Association opinion makes clear that there is no mercury-specific
federal standard.   
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Notably, the federal standard is not complete on the very important matter of the failure to
incorporate a floor and emission limitation for mercury – the very subject of the present
MDEQ-AQD proceeding.   The Michigan Rule T-BACT exemption was never intended
to allow toxic air contaminant sources to escape all control technology review for
important contaminants such as mercury.   It was intended to allow federally promulgated
hazardous air pollutant emission limitations to supercede Michigan T-BACT
requirements.  

When the Federal standards are not complete, under remand and fail to regulate the
subject air contaminants, such a circumstance does not validly invoke the Rule 224
exemption from T-BACT.   Because T-BACT is nevertheless required as part of
Lafarge’s air permit application (and with MDEQ-AQD’s consideration of it), Lafarge’s
permit application 15-05A and the proposed consent order should be denied and the
existing Permit No. 15-05 should be revoked.

3 Matters of Environmental Risk Assessment Concerning Lafarge Mercury
Emissions

3.1 No Comprehensive Human Health and Ecological Risk Assessment Has Been
Performed to Address the Consequences of High Mercury Emissions from
Lafarge

MDEQ-AQD admits that only a “screening” review of risks of mercury emissions from
Lafarge has been conducted:

“The tall stacks at Lafarge promote the dispersion and dilution of emitted mercury.
Air dispersion modeling takes this into account, as well at the local weather
patterns. As a screening analysis air dispersion modeling was used to estimate
the dispersion of emitted mercury and also the deposition rates to the surface
of land and lakes around Alpena.  These deposition rates were compared to
the deposition rates from a full scale mercury impact analysis done previously
in another area of the state. This screening comparison indicated that the
modeled deposition rates from Lafarge did not appear likely to significantly
increase mercury bioaccumulation in fish tissue, and the resultant health hazards
associated with eating these fish. However, there is some uncertainty associated
with this screening analysis as it does not take into account several site specific
parameters that can impact the findings. It is possible to perform more detailed and
complex site specific modeling to derive estimates of the fate of the emitted
mercury in the watersheds and lakes surrounding Alpena. The required stack test
data will provide actual speciated mercury emissions data that would be important
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8  June 20, 2005 Response to Comments Document, Page 4

9  Personal telephone conversation with Robert Sills, MDEQ-AQD Toxicologist on
September 25, 2006.

for this analysis. Any needed further assessments regarding impacts of mercury
would be based on this data.”8  (emphasis added) 

As such, there has been no complete and comprehensive multipathway risk assessment
analysis of both human health and ecological risk and effects associated with Lafarge’s
heavy mercury emissions.   The failure to provide such an analysis rises to a violation of
the requirement for MDEQ-AQD to determine the amount of “pollution, impairment and
destruction”within the meaning of MCL §324.1705(2) duties of the MDEQ Air Quality
Division.  MDEQ-AQD must also pursue a Rule 228 determination with a formal
multipathway human health and ecological risk assessment to deal with mercury emission
consequences.   Under the circumstances, MDEQ-AQD should have deemed the permit
application incomplete without such further additional risk assessment analysis.

3.2 Lafarge Discharges Mercury Predominately in an Oxidized Form That Has
the Highest Susceptibility for Local Dry and Wet Deposition and Which
Increases the Potential Biological/Toxicological Availability of Mercury as
Emitted

In May, 2006, Lafarge conducted a stack test featuring mercury form speciation to
determine amounts of elemental mercury, particle bound mercury and oxidized mercury
discharged by the facility.   Attachment #7 shows two spreadsheets adapted from the
spreadsheets in the report of the May 2006 testing to show additional summarizing
information on the relative proportions of each of the forms of mercury emissions.
One spreadsheet considers stack monitoring results below the detection limit to be at the
detection limit and the other considers such results as zero mercury emissions.

Both spreadsheets generally show that oxidized mercury emissions from Lafarge
constitute the predominate form of mercury emissions.  In general, the proportion of
emissions that is oxidized mercury constitutes about 90% of the mercury emitted.

The MDEQ-AQD “screening” approach to risk assessment did not consider this general
factor of 90% of Lafarge mercury emissions to be oxidized.  MDEQ-AQD assessment on
Lafarge was patterned after a steel plant with less than 100 lbs of annual mercury
emissions.   The “screening” risk assessment was not memorialized in writing in the file
and considered that reactive divalent mercury emissions from Lafarge only constituted
30% of the total mercury emitted.9    Oxidized forms of mercury pose the greatest
likelihood of wet and dry deposition near the plant (unlike very long range transport of
elemental mercury vapor).   Oxidized forms, such as ionic divalent mercury chloride 
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compounds, are water soluble and are immediately biologically available to exert a toxic
effect.

3.3 The City of Alpena, Alpena County and Lake Huron Contain Designated
Waterbodies Considered To Be In Violation of Michigan Water Quality
Standards Because of Pre-existing Mercury Fish Tissue Problems That Will
Only Be Exacerbated by Dry and Wet Deposition of Mercury from Lafarge’s
Emissions

Review of Michigan’s Year 2006 final listing integrated report pursuant to the Federal
Clean Water Act Sections 303(d), 305(b) and 314 shows that the Lafarge mercury
discharge is in close proximity to presently impaired water bodies having pre-existing
problems with excessive mercury fish tissue concentrations.

Under the CWA 303(d) designations, the following water bodies are designated as
“Category 5" impaired waters considered to be in violation of water quality standards
because of excessive mercury fish tissue concentrations:

Category 5 Designated and Impaired Water Bodies
Considered in Violation of Michigan Water Quality Standards
Because of Excessive Fish Tissue Mercury Concentrations

Size of Water
Body

Lake Besser – Vicinity of the City of Alpena upstream from the
Ninth Street Dam

392 acres

Lake Winyah (aka Seven Mile Pond of Thunder Bay River) 1530 acres

Beaver Lake 665 acres

Waters of Lake Huron (considered as nonattaining when fish
consumption advisories are in effect and/or average mercury fish
tissue concentrations are greater than 0.35 mg/kg)

In addition to these formally designated CWA 303(d) Category 5 listed, mercury-
impaired water bodies, Michigan’s year 2004 Fish Contamination guide indicates that all
inland lakes, reservoirs and impoundments in the Lake Huron Watershed have meal per
week consumption restrictions for all but the smallest Crappie, Rock Bass and Yellow
Perch and for large bass (largemouth and smallmouth), Muskellunge, Northern Pike and
Walleye.

The presence of mercury-impaired water bodies in the Alpena area represents a pre-
existing threat to public health from human exposure to mercury contaminated fish.  This
public health problem can only be exacerbated by continued high mercury emissions in an
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10  See http://www.epa.gov/glnpo/glwqa/  for the full text.

immediately biologically available form from the Lafarge facility with the resulting
nearby watershed dry and wet deposition of oxidized mercury released by this fly ash
disposal facility.

4 By Allowing Lafarge to Discharge Virtually Uncontrolled Mercury Emissions,
MDEQ-AQD Has Failed to Carry Out Its Great Lakes Protection Duties
Under International and Great Lakes Basin Agreements Covering Control of
Persistent and Bioaccumulative Airborne Toxicants

4.1 MDEQ-AQD Approval of the Proposed Consent Order and Associated Air
Quality Permits With Such High Projected Emissions of Mercury and the
Failure to Provide Emission Limitation Controls Constitute an Abrogation of
United States Duties Under the Great Lakes Water Quality Agreement

Annex 12 of the Great Lakes Water Quality Agreement between the United States
and Canada provides:

“Regulatory strategies for controlling or preventing the input of persistent toxic
substances to the Great Lakes System shall be adopted in accordance with the
following principles:

The intent of programs specified in this Annex is to virtually eliminate the input of
persistent toxic substances in order to protect human health and to ensure the
continued health and productivity of living aquatic resources and human use
thereof;

The philosophy adopted for control of inputs of persistent toxic substances shall be
zero discharge; and 

The reduction in the generation of contaminants, particularly persistent toxic
substances, either through the reduction of the total volume or quantity of waste or
through the reduction of the toxicity of waste, or both, shall, wherever possible, be
encouraged.

The Parties shall take all reasonable and practical measures to rehabilitate those
portions of the Great Lakes System adversely affected by persistent toxic
substances.”10
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11   For text of this agreement, see http://www.cglg.org/pub/toxics/index.html

Issuance of the proposed consent order and air quality permit for Lafarge and its
coal combustion fly ash disposal activities with the high projected emissions, no review
of mercury emission controls and insufficient screening-only evaluation of the
environmental consequences of the expected emission is not a United States action
reflecting “...virtual elimination...” of mercury as a persistent bioaccumulative toxicant.

A more specific provision found at Annex 15 of the Great Lakes Water Quality
Agreement on “Airborne Toxic Substances” provides:

“Pollution Control Measures.

The Parties, in cooperation with State and Provincial Governments, shall develop,
adopt and implement measures for the control of the sources of emissions of toxic
substances and the elimination of the sources of emissions of persistent toxic
substances in cases where atmospheric deposition of these substances, singly or in
synergistic or additive combination with other substances, significantly contributes
to pollution of the Great Lakes System. Where such contributions arise from
sources beyond the jurisdiction of the Parties, the Parties shall notify the
responsible jurisdiction and the Commission of the problem and seek a suitable
response.

The Parties shall also assess and encourage the development of pollution control
technologies and alternative products to reduce the effect of airborne toxic
substances on the Great Lakes System.”

Issuance of a proposed Lafarge consent order and air quality permits with no
mercury control technology review or complete impact assessment for this persistent and
bioaccumulative toxicant at a site on the shores of Lake Huron can hardly be considered
as meeting either the letter or spirit of this international agreement to which the United
States is a signatory.

4.2 With Issuance of the Proposed Permit and Approval of the Facility as
Proposed, MDEQ-AQD Would Abrogate the Great Lakes Governors’ Toxic
Substance Control Agreement Adopted in 1986 and  Great Lakes Air
Permitting Agreement Adopted by the Great Lakes Environmental
Administrators in 1988

In 1986, the Great Lakes Governors adopted the Great Lakes Toxic Substance
Control Agreement11 which called for controlling Great Lakes toxic substances through
the environmental permitting process.   This agreement called for:
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12   Michigan DEQ is fully aware of these obligations under international and Great Lakes
Basin agreements.   Attachment 9 is a comment by MDEQ-AQD to Ohio EPA concerning the
proposed permitting of a coke oven projected with 680 lbs/year of mercury emissions on the
shores of Lake Erie.   MDEQ-AQD urged Ohio EPA to comply with the Great Lakes Permitting
Agreement to address the proposed mercury emission.  

“The signatory States agree to consider the effects of airborne pollutants on human
health and aquatic life when setting air emission standards and granting air
emission permits, and to better integrate their respective air and water programs to
address atmospheric deposition affecting the lakes.”

To further the goals, objectives and achievements of the Agreement by the Great
Lakes Governors, the Great Lakes environmental administrators entered the “Great Lakes
States Air Permitting Agreement.”   The agreement is provided as Attachment #8.    This
agreement, which was signed by MDEQ and remains effective today, provides (in part):

“For the pollutants listed on Table A [which includes mercury], each permitting
authority shall utilize all applicable air pollution regulations to insure that BACT is
being installed on any new or modified source which is subject to the state’s New
Source Review Program, an on existing sources, considering a diminimis cutoff,
which are required to obtain an operating permit.   States which do not have the
current legal authority to assure that BACT is installed on new and existing
sources of the pollutants in Table A shall pursue through their appropriate
regulatory process authority to implement the governors’ and environmental
administrators’ agreements.”

“For purposes of this agreement, BACT means emission limits, operating
stipulations, and/or technology requirements based on the maximum degree of
reduction which each Great Lakes state determinates is achievable through
application of processes or available methods, systems, and techniques for the
control of each of the pollutants listed in Table A, taking into account energy,
environmental, and economic impacts, and other costs.”

“Emission limits, operating stipulations, and/or technology requirements shall be
established as permit conditions for each of the pollutants listed in Table A. 
Whenever warranted, sources will also be required to conduct an emission
verification test to assure compliance with the allowed emission limits during the
initial verification test as well as during periodic verification tests.”

MDEQ-AQD issuance of the proposed consent order and permit, and approval of
Lafarge’s operations as presently constituted with no review of mercury control
technology and a less than complete human health and ecological risk assessment  
abrogates both of the above cited Great Lakes agreements.12  
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5 Alternate Raw Materials and Fuels Under Proposed Permit No. 72-03

5.1 The Screening Methods Contained in Appendix A  Do Not Consider Reactive
Conditions and Dynamic Kiln Chemistry in the Formation of Airborne
Toxicants

The Lafarge cement kilns feature significant flue gas exposure to highly reactive
materials.   Flue gas chemistry in the Lafarge kilns feature significant hydrogen chloride
and chlorine availability.   Given the high temperatures and occasional low oxygen
conditions expected, chlorination chemistry, incomplete oxidation and other chemical
reaction dynamics can be expected to produce new compounds from precursor materials
found in alternate raw materials.

Nothing in alternate raw materials provisions in Appendix A, the alternate fuels
provisions of Appendix B, the compliance monitoring plans of Appendix C and D assess,
account for, characterize or address the chemical products of kiln flue gas chemistry.

The introduction of halogens in alternate materials/fuels can be expected to increase the
halogen-related reactions of halogen free radicals and acids with hydrocarbon precursors. 
Introduction of spent foundry sand contaminated with phenol-formaldehyde resins or
contaminated soils with petroleum hydrocarbons can be expected to generate significant
airborne toxicants in the raw grind dryers and at the cool end of the kiln from flash off,
incomplete oxidation and chlorination reactions.  The procedures and protocols do not
contain sufficient methods and information on where and how alternate fuels and 
raw materials are introduced into physical kiln environments.   Such details may well be
determinative of the combustion and transformation fate of such materials.

For example, the simultaneous presence of chlorine and formaldehyde can form bis-
(2)chloromethylether, an important carcinogen.   Petroleum hydrocarbons introduced to
dryers will flash off and produce hydrocarbons which can be converted to aldehyde
compounds.   The presence of phenol, chlorine and lignins from wood chips can provide
the precursor compounds for the formation of chlorinated dibenzo-dioxins/furans.

No alternate fuel or raw materials should ever be considered without also determining the
chemical fate in emissions of introduced compounds and precursors.   Nothing like this
has been provided in the proposed permit.
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6 Neither the Proposed Consent Order, Nor the Proposed Permit, Contain
Effective  Monitoring, Recordkeeping and Reporting Measures to Sufficient
to Ensure Compliance with Mercury Emission Limitations

No mandatory provisions of the proposed consent order will ensure sufficient compliance
monitoring measures that ensure Lafarge’s facility will maintain continuous compliance
with mercury emission limitations.

Given the several sources of mercury input to the kiln process and the potential effects of
process chemistry, process variability and kiln physical conditions on mercury emissions,
the Lafarge facility should be subjected to additional requirements for compliance
monitoring to ensure that facility emissions comply with the order.   Simply requiring an
annual emission test for three years following the interim period and then determining
mercury emissions based on the clinker production rate cannot ensure compliance with
mercury emission limitations at times when stack tests are not conducted.

Lafarge should be required to install continuous mercury emission monitors on all kiln
and raw grind heater combustion stacks.   Continuous mercury emission monitors are a
proven technology that is presently being employed on the Nanticoke power plant, the
source of some of the fly ash sent to the Lafarge plant.   Lafarge should be required to
perform mercury content monitoring on each load of fly ash received at the facility.
Both continuous mercury emission monitoring and fly ash mercury content monitoring
should be subjected to recordkeeping and quarterly reporting requirements.

Condition 9(C) providing for 15 days of delay before reporting emission exceedances of
the mercury emission limitation undermines MDEQ-AQD’s current rule at 336.1912(4)
requiring reporting of malfunctions and excessive emissions promptly or within 2 days of
discovery.
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Source Run #

Particle-Bound
Hg Emissions

(lb/hr)

Oxidized Hg
Emissions

(lb/hr)

Elemental Hg
Emissions

(lb/hr)

Total Hg
Emissions

(lb/hr)

Bound
Hg

Emissions
%

Oxidized
Hg

Emissions
%

Elemental
Hg

Emissions
%

1 7.92E-05 4.81E-03 2.22E-04 5.12E-03
2 6.30E-05 5.00E-03 3.31E-04 5.39E-03
3 9.45E-05 3.12E-03 9.29E-04 4.14E-03

Average 7.89E-05 4.31E-03 4.94E-04 4.88E-03 1.62% 88.32% 10.12%
1 1.06E-04 3.55E-03 5.45E-04 4.20E-03
2 6.24E-05 3.73E-03 3.74E-04 4.17E-03
3 7.90E-05 5.45E-03 5.37E-04 6.07E-03

Average 8.25E-05 4.24E-03 4.86E-04 4.81E-03 1.72% 88.15% 10.10%
1 7.88E-05 5.36E-03 2.21E-04 5.66E-03
2 9.43E-05 5.72E-03 1.96E-04 6.01E-03
3 6.22E-05 3.53E-03 4.51E-04 4.04E-03

Average 7.84E-05 4.87E-03 2.89E-04 5.24E-03 1.50% 92.94% 5.52%
1 5.83E-04 1.63E-02 5.55E-04 1.74E-02
2 1.38E-04 1.66E-02 5.25E-04 1.72E-02
3 1.11E-04 1.95E-02 7.49E-04 2.04E-02

Average 2.77E-04 1.75E-02 6.10E-04 1.84E-02 1.51% 95.11% 3.32%
1 2.04E-04 1.20E-02 6.70E-04 1.29E-02
2 1.17E-04 1.22E-02 2.37E-03 1.47E-02
3 1.18E-04 1.68E-02 8.27E-04 1.77E-02

Average 1.46E-04 1.37E-02 1.29E-03 1.51E-02 0.97% 90.73% 8.54%
1 3.44E-05 6.19E-05 8.26E-05 1.79E-04
2 4.15E-05 6.22E-05 8.29E-05 1.87E-04
3 3.43E-05 6.86E-05 8.92E-05 1.92E-04

Average 3.67E-05 6.43E-05 8.49E-05 1.86E-04 19.73% 34.57% 45.65%
1 2.70E-05 1.28E-04 9.44E-05 2.49E-04
2 2.66E-05 6.65E-05 7.98E-05 1.73E-04
3 3.26E-05 5.21E-05 8.46E-05 1.69E-04

Average 2.87E-05 8.22E-05 8.63E-05 1.97E-04 14.57% 41.73% 43.81%
Total Hourly 
Emission Rate 4.88E-02

Annual Emission 
at 8760 Hours 4.28E+02

Kiln 23

Raw Grind 14

Raw Grind 15

Mercury Emissions At Lafarge, May 2006; Non-Detects at Detection Limit

Kiln 19

Kiln 20

Kiln 21

Kiln 22



Source Run #
Particle-Bound
Hg Emissions

(lb/hr)

Oxidized Hg
Emissions

(lb/hr)

Elemental Hg
Emissions

(lb/hr)

Total Hg
Emissions

(lb/hr)

Particle-
Bound

Hg Emissions 
%

Oxidized Hg
Emissions %

Elemental Hg
Emissions %

1 0.00E+00 4.81E-03 1.27E-04 4.94E-03
2 0.00E+00 5.00E-03 2.36E-04 5.23E-03
3 0.00E+00 3.12E-03 9.29E-04 4.05E-03

Average 0.00E+00 4.31E-03 4.31E-04 4.74E-03 0.00% 90.93% 9.09%
1 0.00E+00 3.55E-03 4.39E-04 3.99E-03
2 0.00E+00 3.73E-03 2.65E-04 3.99E-03
3 0.00E+00 5.45E-03 5.37E-04 5.99E-03

Average 0.00E+00 4.24E-03 4.14E-04 4.66E-03 0.00% 90.99% 8.88%
1 0.00E+00 5.36E-03 1.10E-04 5.47E-03
2 4.71E-05 5.72E-03 9.43E-05 5.86E-03
3 0.00E+00 3.53E-03 3.42E-04 3.87E-03

Average 1.57E-05 4.87E-03 1.82E-04 5.07E-03 0.31% 96.06% 3.59%
1 5.83E-04 1.63E-02 3.61E-04 1.72E-02
2 0.00E+00 1.66E-02 3.59E-04 1.69E-02
3 0.00E+00 1.95E-02 5.82E-04 2.01E-02

Average 1.94E-04 1.75E-02 4.34E-04 1.81E-02 1.07% 96.69% 2.40%
1 1.46E-04 1.20E-02 0.00E+00 1.22E-02
2 0.00E+00 1.22E-02 2.37E-03 1.46E-02
3 0.00E+00 1.68E-02 8.27E-04 1.76E-02

Average 4.85E-05 1.37E-02 1.06E-03 1.48E-02 0.33% 92.57% 7.16%
1 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Average 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1 0.00E+00 1.28E-04 5.39E-05 1.82E-04
2 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Average 0.00E+00 4.27E-05 1.80E-05 6.07E-05 0.00% 70.35% 29.65%
Total Hourly 

Emission Rate 4.74E-02

Annual Emission 
at 8760 Hours 4.15E+02

Mercury Emissions At Lafarge - Alpena, May 2006; Non-Detects at 0.0

Kiln 19

Kiln 20

Kiln 21

Kiln 22

Kiln 23

Raw Grind 14

Raw Grind 15
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