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Hello Phil.

Scott assembled the attached documents for me after last Friday’s call regarding the bolstering of
our explanation of recent NOx requirements. I'm just now getting them to you.

e Consent Decree NOx Emission Reduction Study and Demonstration Phase Requirements for
Seattle Kiln; this is an excerpt from the Consent Decree Appendix detailing the NOx test and
set requirements for Seattle.

e Kiln Optimization Plant — Final; this is the plan and process used to establish a Consent Decree
NOx limit. Baseline data is included.

e NOx Optimization Protocol Response; this is the correspondence from EPA approving, in
consultation with Ecology and PSCAA, our NOx optimization protocol and baseline data for
establishing a Consent Decree NOx limit.

e Demo Report Submittal PDF; this is correspondence from Ash Grove to EPA accompanying the
Demonstration Report.

e Optimization Rpt; this is the report submitted to EPA meeting the guidelines test and set
program for minimizing NOx emissions and optimizing processes.

e Approval Optimization Report; this is correspondence from EPA approving, in consultation
with Ecology and PSCAA, the findings and recommendations derived from our NOx
optimization study .

e Demonstration Report PDF; this is the Consent Decree NOx Process Demonstration Report.

e Approval 5.1 Ibs Limit of NOx; this is correspondence from EPA approving the 5.1 pounds of
NOx per ton of clinker on a 30-day rolling average based on the demonstration period we
underwent.

| hope you enjoy the time away next week. Best regards,

Russ Simonson

Environmental Manager

Ash Grove Cement Company, Seattle
A CRH COMPANY


mailto:russ.simonson@ashgrove.com
mailto:pgen461@ecy.wa.gov
mailto:scott.nielson@ashgrove.com

h. In no event shall the 30-Day Rolling Average Emission Limit for NOy proposed by
Defendant in the Demonstration Report at the Montana City Kiln be less stringent
than 8.0 Ib/ton of clinker.

i. Notwithstanding Section XIII of this Consent Decree (Review and Approval of
Submittals), EPA shall either approve the proposed 30-Day Rolling Average
Emission Limit or establish an alternative final 30-Day Rolling Average Emission
Limit. If EPA approves Ash Grove’s proposed 30-day Rolling Average Emission
limit, Ash Grove shall demonstrate compliance and maintain compliance with EPA’s
final 30-day Rolling Average Emission Limit within 30 Days of receipt of EPA’s
notice. If EPA establishes an alternative final 30-Day Rolling Average Emission
Limit that differs from Ash Grove’s proposed 30-Day Rolling Average Emission
Limit, Ash Grove shall demonstrate compliance and maintain compliance with EPA’s
final 30-Day Rolling Average Emission Limit within 60 Days of receipt of EPA’s
notice. If Ash Grove invokes Dispute Resolution, it shall follow the procedures set
forth in Paragraph 112 (Informal Dispute Resolution for Emission Limit Setting
Process under Appendix A) to hire an independent contractor to review and make a
non-binding recommendation regarding the appropriate final 30-Day Rolling Average
Emission Limit. During the period of Dispute Resolution, Ash Grove shall
demonstrate compliance and maintain compliance with EPA’s final 30-Day Rolling
Average Emission Limit.

III. NO, Emission Reduction Study and Demonstration Phase Requirements for Seattle
Kiln and Louisville ACL Kiln

This Section 111 of the Appendix A applies to the Seattle Kiln and the Louisville ACL Kiln, and
sets forth the requirements for reducing NO, emissions through optimized operation of those
Kilns. The NO, Emission Reduction Study and Demonstration Phase Requirements for these
Kilns shall consist of three phases:

o Baseline Data Collection
e Process Optimization
e Demonstration

These phases and their associated requirements are described more fully below.

(1) Baseline Data Collection

a. Beginning no later than 120 Operating Days after the Effective Date of the Consent
Decree, for the Seattle Kiln and Louisville ACL Kiln Ash Grove shall: (a) commence
collection of new baseline emissions and operational data from each Kiln for a 180-
Operating Day period; or (b) obtain EPA approval pursuant to Section XIII (Review
and Approval of Submittals) of the Consent Decree to use existing baseline emissions
and operational data from one or both Kilns collected from a period of time prior to
the Effective Date of the Consent Decree. Such baseline emissions and operational
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data shall include the data required in Paragraph 3.b of Section II of this Appendix A,
relating to the Montana City Kiln. The baseline period shall represent the full range of
normal kiln operations including changes in raw mix chemistry due to differing
clinker manufacture, and changes in production levels. Ash Grove shall select the
data collection period to ensure the baseline data collection period will be
representative of the normal Kiln Operation. Within 45 Days following the
completion of the baseline data collection period or EPA’s approval of the use of
existing data, Ash Grove shall submit to EPA the baseline data collected during the
baseline data collection period.

(2) Seattle and Louisville ACL Kiln Emission Reduction Study and Process
Optimization Period

a.

By no later than the date by which the Baseline Data Report must be submitted, Ash
Grove shall submit to EPA pursuant to Section XXI of the Consent Decree (Notices)
a protocol for optimization of operation of the Louisville ACL Kiln and the Seattle
Kiln ("Process Optimization Protocol" or “Protocol”). Each Protocol will include
optimization of key operating parameters resulting in the minimization of emissions
of NOx to the greatest extent practicable without incurring unreasonable cost and
without causing an exceedance of any other applicable emission limit and without
materially impairing production quality or quantity. At a minimum, the Protocol
must address:

i. Adjustments to the combustion zone temperature to minimize NOy
formation;

ii. Optimization of air flow and oxygen levels;
iii. Improvement of fuel efficiency;
iv. Adjustments to the existing Kiln including, but not limited to, introduction

of air at different locations in the Kiln to create reducing zones for NOy
reduction and adjustments to the primary air;

V. Adjustment of the balance between fuel supplied to each burner at the Kiln
and/or calciner to improve overall combustion while maintaining product
quality;

vi. Adjustments to combustion to improve overall NOy levels by:

1. Adjusting fuel fineness to improve emission rates;

2. Adjusting the proportions of primary, secondary and tertiary air, where
applicable, supplied to the kiln system while maintaining product
quality; and

Adjustments to the raw mix chemical and physical properties using
onsite raw materials to improve kiln stability and maintain product
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quality, including but not limited to, fineness of the raw mix. As part
of this optimization measure, Ash Grove shall take additional
measurements using existing monitoring equipment at relevant process
locations to evaluate the impact of raw mix refinements.

EPA shall review each Optimization Protocol pursuant to Section XIII of the Consent
Decree (Review and Approval of Submittals).

As part of the Protocol submitted pursuant to Section III of this Appendix A, Ash
Grove shall propose a schedule for optimizing each of the measures identified in the
Protocol. The schedule shall not be shorter than 90 Operating Days, nor last longer
than 120 Operating Days from the beginning of the Process Optimization Phase.
Within 30 Days following approval of the Optimization Protocol and the schedules
therein, Ash Grove will commence the optimization of the Kiln according to the
terms of the Protocol and EPA’s approval of such. Subject to Section IX (Temporary
Cessation of Kiln Operation), all Process Optimizations shall be completed within
180 Days of the EPA approval of the Optimization Protocol.

Within 30 Days following the optimization period in each approved Protocol at each
Kiln, Ash Grove shall provide to EPA a Process Optimization Report demonstrating
conformance with the Protocol required under this section and establishing the
operating parameters determined under the Protocol. Each Process Optimization
Report shall:

i identify all potential process and/or operational changes that can be
implemented to reduce emissions of NOy at the Louisville ACL Kiln and
Seattle Kiln;

il. estimate the amount of NOy emission reductions that can be obtained
through implementation of each of the individual process and/or
operational changes;

iil. assess process and/or operational changes appropriate for implementation;

iv. assess which potential process and/or operational changes are
inappropriate for implementation;

V. determine the appropriate period of time for implementing those process
and/or operational changes that are appropriate for implementation;

Vi. estimate the amount of NOy emissions that can be reduced through all of
the individual process and/or operational changes that are appropriate for
implementation;

Vil. discuss any problems encountered with the operation of the Kilns during
the Optimization and the impact of the Optimization on emissions;
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viii. recommend the process and/or operational changes to be implemented as
measures to reduce NOy emissions from the Kiln and include a detailed
analysis of why such changes are proposed and, if applicable, why any
changes are not proposed to be implemented; and

iX. include a proposed implementation schedule for the proposed measures.

The provisions of Section XIII (Review and Approval of Submittals) shall apply to
EPA’s review of the Optimization Report, except that EPA shall review and comment
on the Optimization Report within 45 Days of receipt of the Optimization Report and
Ash Grove shall respond to any comments received within 30 Days of their receipt of
EPA’s and comments. Ash Grove’s submittal of and EPA’s review of the
Optimization Report shall not toll Ash Grove’s obligation to fulfill other requirements
of this Appendix.

(3) Seattle Kiln and Louisville ACL Kiln Demonstration Period

a.

Upon completion of the optimization requirements of each Optimization Protocol
approved by EPA pursuant to Section III of this Appendix A for the Louisville ACL
Kiln and the Seattle Kiln, Ash Grove shall commence a Demonstration Period for
each such Kiln. Each Demonstration Period shall commence within 7 Days after Ash
Grove’s receipt of the final approval by EPA of the Optimization Report for the
respective Kiln. During the Demonstration Period, Ash Grove shall operate each Kiln
for a period of 180 Operating Days consistent with the operating parameters in the
approved Optimization Protocol and identified in the approved Optimization Report
for the respective Kiln.

If operation of the Seattle Kiln or Louisville ACL Kiln is disrupted by excessive
startups and shutdowns during the Demonstration Period for that Kiln, Ash Grove
may request or EPA may decide to extend the Demonstration Period for that Kiln.
EPA shall grant or deny any request and shall state the amount the time that the
Demonstration Period will be extended. EPA’s decision is subject to the Section
XVII (Dispute Resolution) provisions of this Consent Decree. Ash Grove may not
suspend Demonstration Period data collection prior to the completion of 180
Operating Days until and unless EPA has granted the request.

Within 90 Days following the start of each Demonstration Period for each Kiln
subject to Section I11 of this Appendix A, Ash Grove shall submit a report to EPA.
Each report shall include the 30-Day Rolling Average Emission Rate calculated from
the beginning of the Demonstration Period until the preparation of the periodic report.
The report data shall be submitted electronically in an Excel spreadsheet or a format
compatible and able to be manipulated by Excel.

Within 60 Days following completion of the Demonstration Period for each Kiln
subject to Section 111 of this Appendix A, Ash Grove shall submit a Demonstration
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Report to EPA, based upon and including all of the data collected during the
Demonstration Period that identifies proposed 30-Day Rolling Average Emission
Limits for NOy at the Louisville ACL Kiln and the Seattle Kiln. Each 30-Day Rolling
Average Emission Limit for NO shall be based upon an analysis of CEMS data and
clinker production data collected during the Demonstration Period, while the Kiln
was optimized in accordance with Optimization Protocol approved by EPA pursuant
to Section IIT of this Appendix A. Total pounds of an affected pollutant emitted
during an individual Operating Day will be calculated from collected CEMS data for
that Day. Hours or Days when there is no Kiln Operation may be excluded from the
analyses. However, Ash Grove shall provide an explanation in the Demonstration
Report(s) for any data excluded from the analyses. In any event, Ash Grove shall
include all data required to be collected during the Demonstration Period in the Final
Demonstration Report(s).

e. Forthe Louisville ACL Kiln and the Seattle Kiln, Ash Grove shall propose 30-Day
Rolling Average Emission Limits for NOy for each Kiln in each Demonstration
Report as provided in the preceding Paragraph and in accordance with the definition
of “30-Day Rolling Average Emission Limit” in the Consent Decree. The final 30-
Day Rolling Average Emission Limit shall be calculated in accordance with the
following formula:

X=pn+ 1.65c where:

X =30-Day Rolling Average Emission Limit (Ib/Ton of clinker)

= arithmetic mean of all of the 30-Day rolling averages

¢ = standard deviation of all of the 30-Day rolling averages, as calculated in the
following manner:

Notwithstanding Section XIII of this Consent Decree (Review and Approval of Submittals), EPA
shall either approve the proposed 30-Day Rolling Average Emission Limit or establish an
alternative final 30-Day Rolling Average Emission Limit. If EPA approves Ash Grove’s
proposed 30-day Rolling Average Emission limit, Ash Grove shall demonstrate compliance and
maintain compliance with EPA’s final 30-day Rolling Average Emission Limit within 30 days of
receipt of EPA’s notice. If EPA establishes an alternative final 30-Day Rolling Average
Emission Limit that differs from Ash Grove’s proposed 30-Day Rolling Average Emission
Limit, Ash Grove shall demonstrate compliance and maintain compliance with EPA"s final 30-
Day Rolling Average Emission Limit within 30 days of receipt of EPA’s notice. If Ash Grove
invokes Dispute Resolution, it shall follow the procedures set forth in Paragraph 112 (Informal
Dispute Resolution for Emission Limit Setting Process under Appendix A) to hire an
independent contractor to review and make a non-binding recommendation regarding the
appropriate final 30-Day Rolling Average Emission Limit. During the period of Dispute

12





Resolution, Ash Grove shall demonstrate compliance and maintain compliance with EPA’s final
30-Day Rolling Average Emission Limit.
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Reply To: OCE-101

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Curtis Lesslie, PE

Vice President Environmental Affairs
Ash Grove Cement Company

11011 Cody Street

Overland Park, Kansas 66210

RE: DOJ No. 90-5-2-1-08221 Ash Grove Cement Co, Seattle, WA
NOx Demonstration Period Report

Dear Mr. Lesslie:

On June 30, 2016, Ash Grove submitted the NOx Demonstration Period Report and data for the Seattle,
Washington kiln pursuant to Paragraph I11.3.(d) of Appendix A of the above referenced Consent Decree.
The U.S. Environmental Protection Agency (EPA) has reviewed the data and report provided via your
letter, consulted with the affected state agencies, and hereby approves the limit of 5.1 pounds of NOx
per ton of clinker on a 30-day rolling average.

As noted in Paragraph I1L3.(e) of Appendix A, Ash Grove shall demonstrate compliance and comply
with this 30-day rolling average emission limit within 30 days of receipt of this notice.

If ydu have any questions about this letter please contact John Keenan at (206) 553-1817.

Edward . Kowalski
Director

ce: Mr. Steve Ryan, Vice President
Ash Grove Cement Company

Mr. Tom Wood, Outside Counsel to Ash Grove Cement Company
Stoel Rives, LLP

Mr. Steve Van Slyke
Puget Sound Clean Air Agency

Mr. Stuart Clark, Air Quality Manager
Washington State Department of Ecology
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Pursuant to the terms of the Consent Decree between Ash Grove Cement Company (Ash Grove), the
United States and certain Affected States, Ash Grove's cement plant located in Seattle, Washington (the
Seattle Plant) was required to establish a 30-Day Rolling Average Emission Limit for NO, based on NOy
levels tracked during 180 Operating Days known as the Kiln Demonstration Period. Certain operating
parameters were targeted during the Kiln Demonstration Period; these parameters and their targets were
determined previously during the Optimization Period. The following parameters and their targets were
chosen for the Demonstration Phase based on the trials' results during the Optimization Period.

I.  Fifth Stage Exit Temperature: 1555 degrees Fahrenheit
Il.  Primary Air Fan Amperage at 115 Amps

I.  Fifth Stage Exit Temperature:

a. The Fifth Stage Exit Temperature was controlled to 1555 degrees Fahrenheit on all of the
Operating Days during the Demonstration Period where the Kiln ran for 24 hours. The
Fifth Stage Temperature was lower on Operating Days where the Kiln was either in the
process of starting up or shutting down. The average Fifth Stage Exit Temperature for all
180 Operating Days during the Demonstration Period where the Kiln operated 24 hours
was 1553 degrees Fahrenheit. The average Fifth Stage Exit Temperature for all Operating
Days was 1528 degrees Fahrenheit.

Il.  Primary Air Fan Amperage:

a. The Primary Air Fan Amperage was controlled to 115 Amps on all of the Operating Days
during the Demonstration Period where the Kiln ran 24 hours. The Primary Air Fan
Amperage was lower on Operating Days where the Kiln was either in the process of
starting up or shutting down. The average Primary Air Fan Amperage for all 180
Operating Days where the Kiln operated 24 hours was 115 Amps. The average Primary
Air Fan Amperage for all Operating day was 114 Amps.

The Demonstration Period yielded a future limit of 5.1 Ib of NO, / ton of clinker based on the calculation
method outlined in Appendix A, Paragraph I11.3.e. The spreadsheet containing the underlying data and
calculation of the NO, limit has been sent with this report. Hours and days when there was no Kiln
Operation were excluded from the analysis; no other data were excluded. Ash Grove Seattle will
demonstrate and maintain compliance with this limit within 30 days of receipt of approval of the
Demonstration Report from EPA as outlined in Appendix A, Paragraph 111.3.e.
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Reply To: OCE-101

CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. Curtis Lesslie, PE

Vice President Environmental Affairs
Ash Grove Cement Company

11011 Cody Street

Overland Park, Kansas 66210

Re:  DOJ No. 90-5-2-1-08221 Ash Grove Cement Co,
Seattle, WA SNCR Optimization Report

Dear Mr, Lesshe:

On August 17, 2015, Ash Grove submitted the SNCR Optimization Report for the Seattle,
Washington, kiln pursuant to Paragraph IL(4)(c) of Appendix A of the above referenced Consent

Decree (CD). The U.S. Environmental Protection Agency has reviewed the report provided via your
letter, consulted with the affected state agencies and hereby approves the recommendations from the
report. Nothing in this letter shall preclude enforcement or additional requirements established within

future permits, or federal or state regulations.

If you have any questions about this letter, please contact John Keenan at (206) 553-1817.

A

Edward J. Kewalski
Director

Sincerel

ce: Mr. Steve Ryan
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Mr. Tom Wood
Stoet Rives LLP

Ms. Laurie Halverson
Puget Sound Clean Air Agency

Mr. Stuart Clark
Washington Department of Ecology
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CuURTIS D. LESSLIE, PE ,
VICE PRESIDENT, ENVIRONMENTAL AFFARS WRITER'S DIRECT LINE ~ 813/319-6085

August 17, 2015

VIA CERTIFIED MAIL:

7014 0150 0001 3061 0786 7014 6150 0001 3061 6793

Chief, Environmental Enforcement Section Phillip Brooks

Environment and Natural Resources Division U.S. Environmental Protection Agency
U.S. Department of Justice MC 2242A

Box 7611 Ben Franklin Station 1200 Pennsylvania Ave. NW
Washington D.C. 20044-7611 Washington D.C. 20460

Re: DOJ No. 90-5-2-1-08221

Re: DOJ No. 90-5-2-1-08221 Ash Grove Cement Co.,
Seattle SNCR Optimization Report

To Whom it May Concern:

As required by Appendix A, Paragraph I1.4.(e) of the Consent Decree, attached please find a copy
of the NOx Optimization Report and a CD containing the data for the optimization period of our
Seattle, Washington piant.

Please do not hesitate to contact me at {(913) 319-6065 if you have any questions.

1s D, Lesshie, P.E.
Vice President, Environmental Affairs
Ash Grove Cement Company

Enclosure

Ce: Steve Ryan
Thomas R. Wood
Carey Austell
John Keenan, U.S. EPA Region 10
Laurie Halvorson, Puget Sound Clean Air
Stuart Clark, WA State Dept of Ecology
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1.0 Introduction

Pursuant to the terms of the Consent Decree between Ash Grove Cement Company (Ash Grove),
the United States and certain Affected States, Ash Grove's cement plant located in Seattle, Washington
(the Seattle Plant) is required to establish kiln operating parameters that will be followed during the Kiln
Demonstration Period in order to ensure that nitrogen oxide {(NOy) emissions are minimized during the
period used to establish the Seattle Plant's 30-Day Rolling Average Emission Limit for NO,.

The kiln operating parameters to be maintained during the Kiln Demonstration Period are to be
identified in this NO, Process Optimization Report prepared by Ash Grove for the Seattle Plant Kiln #1
(K1), This document has been prepared based on optirmization trials conducted consistent with the
Process Optimization Protocol (Optimization Protocol) for K1. Approval of the Optimization Protocol
was received by Ash Grove on February 9th, 2015. The Optirnization Protocol discussed how the Seattle
Plant would optimize key operating parameters so as to evaluate appropriate means to minimize NO,
emissions without incurring unreasonabie cost or an exceedance of any other applicable emisston limit
and without materially impairing production quantity or quality.

The following is Ash Grove’s Process Optimization Report prepared consistent with Appendix A,
Section [I (2} (a) of the Consent Decree and the Optimization Protocol.

2.0  Background

Appendix A, Section {II {2)(a) of the Consent Decree identifies several potential means of minimizing the
emission of NO, from cement kilns such as K1. Some of these operating conditions have already been
implemented at the Seattle Plant, some are not capable of being implemented due to the design of K1, and
others have been tested during the Process Optimization Period.

During each of these trial periods performed pursuant to the Optanization Protocol, emission and
operational data was collected by the plant data monitoring systems. Comparative data was also compiled
during the Baseline Period and will be recorded during the Demonstration Period.

Each of the initial trials was performed independently and not concurrent with any other trial scenarios
identified herein. With the exception of the parameter that was specifically being targeted, all other
parameters were held to the extent possible within the typical ranges as set by the plant to avoid incurring
unreasonable coast and to avoid impairing production, quality, or quantity. Some trials were interrupted
due to kiln outages: however the trials were started again as soon as stable kiln conditions were reached.
The final two trials involved changing two parameters simultaneously while holding all others within
their typical range.
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Each of the NO, emission reduction measures identified in the Optimization Protocol are listed in Section
3.0 below as well as the results of the accompanying trials. The table below shows the schedule of trials

that were performed.

Trial Calendar Days | Operating Start Date End Date
Days
Time between Approval and Test Start 7 2/10/2015 2/16/2015
5th Stage Exit Temp 1555 deg F 9 9 2/17/2015 2/25/2015
5th Stage Exit Temp 1565 deg F 9 9 2/26/2015 3/6/2015
Primary Air Amps 115 9 9 3/7/2015 3/15/2015
Primary Air Amps 125 9 9 3/16/2015 3/24/2015
Fuel Split 15% 9 9 3/25/2015 4/2/2015
Fuel Split 20% 3 3 4/3/2015 4/5/2015
KILN SHUTDOWN 39 4/6/2015 5/14/2015
Transition Period 2 5/15/2015 5/16/2015
Fuel Split 20 % 6 51772015 5/22/2015
Raw Feed Fineness 85% 9 9 5/23/2015 5/31/2015
Transition Period 1 6/1/2015 6/1/2015
Raw Feed Fineness 89% 8 8 6/2/2015 6/9/2015
KILN SHUTDOWN 1 6/10/2015 6/10/2015
Raw Feed Fineness 89% ! 1 6/11/2015 6/11/2015
Coal Fineness 78% 6 6 6/12/2015 6/17/2015
KILN SHUTDOWN 3 6/18/2015 6/20/2015
Coal Fineness 78% 3 3 6/21/2015 6/23/2015
Coal Fineness 82% 9 9 6/24/2015 7/2/2015
Sth Stage 1555 deg F and Primary Air g 9 7/3/2015 7/11/2015
115 Amps
Fuel Split 20% and Primary Air 115 9 g 7/12/2015 7/20/2015
Amps
Total Duration: 161 108

3.0 Discussion
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The following operational changes were made for determining their impact to NO, emissions.
i. Investigate adjustments to the combustion zone temperature to minimize NO, formation.

Adjustments to the combustion zone temperature have the potential to impact NO, emissions. The Seattle
Plant performed two trials where the Sth stage exit temperature was set at 1555 and 1565 degrees
Fahrenheit.

Below are the results of the 5th stage exit temperature trial. The daily average values for these tests have
been submitted with this report.

Dates Sth Stage Runtime Ciinker NO,
Temp (deg F) {{hours/day)| (tons/day) | {Ib/ton clk)

2/17/15- 2/25/15 1555 24 2354 4.28

2/26/15- 3/6/15 1565 23.9 2379 4.79

The lower NO, Ib/ton of clinker occurred when the 5th stage exit temperature was 1555 deg F. The
Unpaired Student t Test was calculated on the means of the two trials and it was determined that there
was a 95% confidence interval that the means were different. Therefore, this operational change is
considered appropriate for the implementation during the Demonstration Period.

1. Investigation of adjusting K1 operating conditions including, but not limited to, infroduction of
air at different locations in K1 to create reducing zones for NO, reduction and adjustments to the primary

alr.

Adjustments to the primary air have the potential to impact NO, emissions. The Seattle Plant performed
two trials where the primary air blower amperage rate was set to 115 and 125 amps.

Below are the results of the primary air amperage trial. The daily average values for these tests have been
submitted with this report.

L Primary Air Runtime Clinker NO,
Dates :
| Amps (hours/day) | (tons/day} | (lb/ton clk)
3/7/15- 3/15/15 115 23.9 2327 3.71
3/16/15- 3/24/15 125 24 2376 4.82

The lower NO, Ib/ton of clinker occurred when the primary air amps were 115 amps. The Unpaired
Student t Test was calculated on the means of the two trials and it was determined that there was a 95%
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confidence interval that the means were different. Therefore, this operational change is considered
appropriate for the implementation during the Demonstration Period.

i, Investigation of the adjustment of the balance between fuels supplied to each burner at K1 and
calciner to improve overall combustion while maintaining product quality.

Adjustment of the fuel balance between the kiln bumer and the calciner bumer does not appear to have a
material impact on the NO, ernissions rate. The Seattle Plant performed two separate tral periods, the first
during which the calciner fuel rate was set at 15% of the total fuel input based on mmBTU, and the
second during which the calciner fuel rate was set at 20% of the total fuel input based on mmBTU.

Below are the results of the fuel split trial. The daily average values for these tests have been submitted
with this report. A scheduled kiln outage for yearly maintenance occurred from April 6th to May 14th.
The kiln was started on the May 15th and resumed normal 24 hour operations on the May 17th.

Dates Fuel Split (% | Runtime Clinker NO,
Calciner)  |(hours/day)| (tons/day) { (Ib/ton cik)
3/25/15- 4/2/15 | 15.6 24 2246 4,77
4/3/15- 4/5/15, |
5/17/15 - 5/22/15 20.1 23.4 2150 5.06

The lower NO, Ib/ton of clinker occurred when the fuel split was 15%, but is does not appear that
changing the fuel split results in a meaningful difference in the NO, emission rate. The Unpaired Student t
Test was calculated on the means of the two trials and it was determmined that there was a 95% confidence
interval that the means were not different. Therefore, this operational change is not considered appropriate
for implementation during the Demonstration Period.

iv, Adjustments to the raw mix chemical and physical properties using onsite raw materials to
improve kiln stability and maintain product quality, including but not limited to, fineness of the raw mix.

Adjustment of the raw meal fineness does not appear to have a material impact on the NO, emissions rate.
The Seattle Plant performed two separate trial periods, the first during which the raw meal fineness was
set at 85% passing on a 200 mesh screen, and the second during which the raw meal fineness was set at
89% of the passing on a 200 mesh screen.

Below are the results of the raw meal fineness trial. The daily average values for these tests have been
submitted with this report. A transition day from 85% passing to 89% passing occurred in between the
two trials on June 1st. An unscheduled kiln outage occurred from June 9th to June 10th, The kiln ran for
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over 23 hours on June 9th so it has been included in the trial data, while June 10th which only had 5.7
hours of runtime has not been included.

,K”n Feed Runtime Clinker NO,
Dates Fineness (%
: {(hours/day} | {tons/day) | {Ib/ton clk)
passing)
5/23/15-5/31/15 84.8 23.7 2202 4,95
6/2/15- 6/9/15,
6/11/15 89.2 23.8 2278 518

The lower NO, Ib/ton of clinker occurred when the raw meal fineness was 85%, but it does not appear
that varying raw meal fineness results in a meaningful difference in the NO, rate. The Unpaired Student t
Test was calculated on the means of the two trials and it was determined that there was a 95% confidence
interval that the means were not different. Therefore, this operational change is not considered appropriate
for implementation during the Demonstration Period

V. Adjustment to combustion to improve overall NOx levels by adjusting fuel fineness.

Adjustment of the coal fineness does not appear to have a material impact on the NO, emissions rate. The
Seattle Plant performed two separate trial periods, the first during which the coal fineness was set at 78%
passing on a 200 mesh screen, and the second during which the raw meal fineness was set at 82% passing
on a 200 mesh screen.

Below are the results of the coal fineness trial. The daily average values for these tests have been
submitted with this report. An unscheduled kiln outage occurred from June 18th to June 20th. There were
no kiln operating hours on June 18th and 19th and onty 5 hours of start up on June 20th and so they have
not been included.

Coal Fineness | Runtime Clinker NO,
Dates .
(% passing) |(hours/day}! (tons/day) | (Ib/ton clk)
6/12/156/17/15,
6/21/15- 6/23/15 79.0 23.9 2365 4,92
6/24/15- 7/2/15 82.2 24 2315 4,65

The lower NO, 1b/ton of clinker occurred when the coal fineness was 82%, but it does not appear that
varying the coal fineness results in a meaningful difference in NO, emission rate. The Unpaired Student t
Test was calculated on the means of the two trials and it was determined that there was a 95% confidence
interval that the means were not different. Therefore, this operational change is not considered appropriate
for implementation during the Demonstration Period.
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As discussed in the Protocol, Seattle had the option to the conduct up to three multiple parameter trials for
9 consecutive Operating days each. The plant analyzed the data and decided to perform two such trials.
One trial consisted of maintaining the 5th stage exit temperature at 1555 deg F and the primary air amps
at 115 amps and the second trial consisted of maintaining the fuel spilt to the calciner at 20% and the
primary air amps at 115 Amps.

The parameters for the first trial were selected based on the greatest reduction of NO, emissions during
the trial and because they showed that they had significantly lower means, The parameters for the second
trial were selected because the first 20 % fuel split trial was interrupted by the plant's major maintenance
outage and there had been considerable work done to the plant whach might have impacted the original
trial. The results of the two trials are below.

5th Stage Primary Air | Runtime Clinker NO,
Dates |
Temp (deg F) Amps | {hrs/day) | {tons/day) | (ib/tonclk)
7/3/15-7/11/2015 1549 114.8 22.9 2165 3.92

The average temperature over the nine day trial is lower than the proposed 1555 degrees F due to two
days where the kiln did not run 24 hours. The NO, emission rate during the first multi-parameter trial
(target of 1555 deg F and 115 amps) was roughly consistent with the emission rate observed when one or
the other of the two parameters was implemented. Pairing the two parameters did not appear to resuit in
an aggregate increase in NO, reduction as compared to just adjusting one of the parameters.

Dates Fuel Split{% | Primary Air| Runtime Clinker NO,
Calciner) Amps {(hrs/day) | (tons/day) | {Ib/ton clk)
7/12/15-7/20/15 20.7 114.7 231 2148 4.08

The NO, emission rate during the second multi-parameter trial (20% fuel split and 115 amps) was roughly
consistent with the emission rate observed when primary air amperage was maintained at 115 amps.
Pairing the lower primary air amps with a 20 % fuel split to the calciner did not appear in to result in an
aggregate increase i NO, reduction as compared to just maintaining the primary air amperage rate at 115
amps.

4.0  Recommendations
Based on the analysis above, the following operating conditions are proposed for the Demonstration
Period for K1:

& Target the Sth Stage Exit Temperature at 1555 degrees Fahrenheit
e Target the Primary Air Fan Amperage at 115 amps
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The Seattle Plant will operate K1 with the intent of staying as close to both of these parameters as
reasonably possible (while maintaining kiln production and quality and maintaining compliance with all
regulatory/permit limits) for the entire Demonstration Period. Any material deviations from the targets
will be explained in the Demonstration Report. During the Demonstration Period, the Seattle Plant will
maintain other variables constant to the extent feasible. However, certain parameters (e.g., fuel
feed/mix) are by their nature, variable and may vary during the Demonstration Period as they would vary
during any peried of normal operation.

To deterimine the expected NO, emission reductions that can be obtained by implementing these process
changes during the Demaonstration Period, the averages from the temperature and fan trials were
determined. The average with the temperature at 1555 degrees F and the primary air at 115 amps was 4.00
Ib/ton and the average at 1565 degrees F and the primary air at 125 amps was 4.8] Ib/ton. Based on this
calculation methodology, it would be expected that the Seattle Plant could see a reduction of 0.81 lb/ton
of NO, by implementing the proposed targets.

The Seattle Plant proposes to implement the Demonstration Period as shown below. Since the start date
is dependent on EPA approval of the Optimization Report, the date of receipt of said approval will be
considered as ‘Day 0°. The table below shows both Operating and Calendar Days. Note that the kiln
stops shown in the table are estimated and depend upon maintenance needs, inventories and cement sales.
As such, the table is a guideline rather than a set schedule.

Trial Start End Calendar | Operating
Date Date Days Days

Time between Approval and Demonstration Start 0 6 7

Demonstration Period Start 7 96 90 %0

Periodic Report Due . 96 96 - -

Continue Demonstration Period 97 106 10 10

Kiln Outage 107 127 21

Demonstration Period Completion 128 207 80 80

Complete Demonstration Period Report 208 267 60

Total Duration: 268 180

The Demonstration Period will commence within 7 days of receipt of EPA’s final approval of this
Optimization Report. The Demonstration Period shall be completed within 180 Operating Days of
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commencement unless agthorization is obtained from EPA or the Seattle Plant provides notice to EPA
pursuant to Section IX of the Consent Decree (Temporary Cessation of Kiln Operation).

Within 90 days following the start of the Demonstration Period, Ash Grove will submit to EPA a Periodic
Demonstration Report documenting the 30-Day Rolling Average Emission Rate calculated from the
beginning of the Demonstration Period until the preparation of the periodic report.

Within 60 days following the completion of the Demonstration Period, Ash Grove will submit to EPA a
Demonstration Report proposing a 30-Day Rolling Average Emission Limit for K1 NO, based upon an
analysis of CEMS data and clinker production data collected during the Demonstration Period, while the
kiln was optimized in accordance with the Optimization Report. The Demonstration Report will be
prepared consistent with the requirements in Appendix A, Section 111, 3 (d and e) of the Consent Decree.
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SEEP STAQ\@ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

. B REGION 10
§ % 1200 Sixth Avenue, Suite 900
%_,_ N Seattle, WA 98101-3140
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¢ PROTE FEB -4 2015 OFFICE OF

COBMPLUANCE AND ENFORCEMENT

Reply to: OCE-127

Curtis Lesslie

Vice President Environmental Affairs
Ash Grove Cement Company

11011 Cody St.

Overland Park, KS 66210

Re: DQOJ No. 90-5-2-1-08221 Ash Grove Cement Co.,
Seattle, WA NOx Optimization Protoco! and Baseline data

Dear Mr. Lesslie:

On November 10, 2014, Ash Grove Cement Company (AGC) submitted an optimization protocol and
associated baseline data for its Seattle, Washington facility regarding the operation of its control device
for oxides of nitrogen (NOx) on the kiln pursuant to the consent decree referenced above. The Puget
Sound Clean Air Agency and the United States Environmental Protection Agency (collectively the
“Governments”), have reviewed the optimization protocol and associated baseline data as well as
additional information related to the protocol submitted by AGC on January 16, 20135.

Based upon the Governments’ review of the optimization protocol, the Governments approve the
protocol. Nothing in this letter shall preclude enforcement or additional requirements established within
future permits, or federal or state regulations. If you have any questions regarding this approval, please
call John Keenan of my staff at 206-553-1817.

Sincerely,
7 ﬁfé’%.?{ < De g‘,g/;'x-«rz;ﬁ/,
Scott E. Downey, Manager

Air and RCRA Compliance Unit

cC: Steve Ryan
Ash Grove Cement Company

TOI‘n WOOd - o C ! v
Stoel Rives LLP
Laurie Halverson FEB 09 2015
Puget Sound Clean Air Agency
- IRONMENTAL
LMHAENT‘
Stuart Clark

Washington State Department of Ecology






ASHGROVEGCEMENT COMPANY

—
e =

11011 Coby
OVERLAND PARK, KS 66210
PHONE 913/451-8900 FAX 913 /451-1686

CURTIS D. LESSLIE, PE

VICE PRESIDENT, ENVIRONMENTAL AFFAIRS WRITER'S DIRECT LINE — 913/319-6065

November 10, 2014

VIA CERTIFIED MAIL

7008 3230 0000 6712 3521 7008 3230 6712 3538

Chief, Environmental Enforcement Section Phillip Brooks

Environment and Natural Resources Division U.S. Environmental Protection Agency
U.S. Department of Justice MC 2242A

Box 7611 Ben Franklin Station 1200 Pennsylvania Ave. NW
Washington D.C. 20044-7611 Washington D.C. 20460

Re: DOJ No. 90-5-2-1-08221

Re: DOJ No. 90-5-2-1-08221 Ash Grove Cement Co.,
Seattle, WA NOx Optimization Protocol and Baseline Data

To Whom it May Concern:

As required by Appendix A, Paragraph I11.2.(a) of the Consent Decree, attached please find a
copy of the NOx Optimization protocol and a CD containing the baseline data for the kiln at our
Seattle, Washington plant.

Please do not hesitate to contact me at (913) 319-6065 if you have any questions.

Sincerely,

urtis D. Lésslie, P.E.
Vice President, Environmental Affairs
Ash Grove Cement Company

Enclosure

Cc: Steve Ryan
Thomas R. Wood
Carey Austell
John Keenan, USEPA Region X
Laurie Havorson, Purget Sound Clean Air Agency
Stuart Clark, Washington State Dept. of Ecology
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1.0 Introduction

2.0

Pursuant to the terms of the Consent Decree between Ash Grove Cement Company (Ash Grove),
the United States and certain Affected States, Ash Grove's cement plant located in Seattle,
Washington (the Seattle Plant) is required to establish kiln operating parameters that will be
followed during the Kiln Demonstration Period in order to ensure that nitrogen oxide (NO,)
emissions are minimized during the period used to establish the Seattle Plant's 30-Day Rolling
Average Emission Limit for NO,.

The kiln operating parameters to be observed during the Kiln Demonstration Period are to be
identified in the NO, Process Optimization Report prepared by Ash Grove for the Seattle Plant
Kiln #1 (K1). This document is to be prepared based on optimization trials conducted consistent
with a Process Optimization Protocol (Protocol) for K1. The Protocol is to be submitted to the
EPA by no later than the date by which the Baseline Data Report is submitted. The Protocol must
discuss how the Seattle Plant proposes to optimize key operating parameters so as to evaluate
appropriate means to minimize NO, emissions without causing unreasonable cost or an
exceedance of any other applicable emission limit and without materially impairing production
quality or guantity.

The following is Ash Grove’s proposed Protocol prepared consistent with Appendix A, Section
111 (2) (a) and (b) of the Consent Decree.

Optimization Protocol

Appendix A, Section I1l (2)(a) of the Consent Decree identifies several potential means of
minimizing the emission of NO, from cement kilns such as K1. Some of these procedures are
already being implemented at the Seattle Plant, some are not capable of being implemented due to
the design of K1 and others will be tested during the Process Optimization Period.

During each of these trial periods performed pursuant to the Protocol, emission and operational
data will be collected by the plant data collection systems. Data will be compiled during the
Baseline, Optimization and Demonstration periods.

Each of the trials will be performed independently and not concurrent with any other trial
scenarios identified herein. With the exception of the parameter that is specifically being targeted,
all other parameters will be held within the typical ranges as set by the plant to ensure optimum
clinker production, cost and quality.

Any of these trials can and may be interrupted or terminated at any time based on the safety
considerations of plant personnel or equipment, environmental limits, or if the clinker quality is
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3.0

compromised. If an interruption or termination of a trial does occur, written justification will be
provided in the Process Optimization Report.

Each of the potential NOx emission reduction measures identified in the Consent Decree are
listed below and assessed as to whether and how to implement trials.

Trial Scenario Discussions

Investigating adjustments to the combustion zone temperature to minimize NOx formation.

The Seattle Plant proposes to maintain the daily average 5th Stage exit temperature at 1555
degrees Fahrenheit and 1565 degrees Fahrenheit using a separate trial period to determine
whether doing so will result in a quantifiable reduction in the NOy emission rate. Each trial
will be performed for 9 consecutive operating days during which time the Seattle Plant will
take feasible steps to maintain the daily average 5th Stage exit temperature at this set point.
Part of the trial is to determine the feasibility of maintaining daily average 5th Stage exit
temperature at a particular set point on a long term basis while maintaining regulatory
compliance and avoiding impairment of production quality or quantity. If during the trial
period the daily average 5th Stage exit temperature significantly differs from the targeted set
point, the reasons for the variation will be detailed in the Optimization Report. Conclusions
as to whether it is feasible to operate at a particular 5th Stage exit temperature set point will
be included in the Optimization Report if the technique is found to result in material
reduction in the NO, emissions.

Investigating optimizing air flow and oxygen levels to reduce NO.

Seattle is one of the only cement kiln systems in the United States that has an in-line calciner
with excess air with a planetary cooler. This system is unique because it does not have
tertiary air and the best method of controlling the amount of oxygen in the calciner is to
adjust the fuel split between the main burner and the calciner. Due to this, it would be
extremely difficult to modify the air flow and the oxygen in the kiln for NOx optimization.
Changing these parameters could lead to detrimental effects to the carbon monoxide
emissions.

Determine if improvement of fuel efficiency has a positive effect on emissions of NO,.

The Seattle Plant is continuously striving to have the lowest fuel consumption, and therefore,
the highest fuel efficiency in order to minimize operating costs. Fuel costs account for a
substantial amount of the cost of producing clinker and so the Seattle Plant has tremendous
financial incentive to minimize heat input per ton of production. Therefore, further trials are
not necessary.
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iv. Investigation of adjusting K1 operating conditions including, but not limited to, introduction

of air at different locations in K1 to create reducing zones for NO, reduction and adjustments
to the primary air.

The design of Seattle's kiln system design does not enable the introduction of air at different
locations in K1 to create reducing zones for NO reduction. To introduce air at different
locations would involve major design modifications to the kiln system and would involve
incurring large capital costs. Therefore, the Seattle Plant believes that introduction of air at
different locations is not within the scope of the Optimization process.

Adjustments to primary air might impact NO, emission rates. The Seattle Plant proposes to
perform two separate trial periods; the first during which the primary air fan amperage rate
will be set at 115 amp and the second during which the primary air fan amperage will be set
at 125 amps to determine if there is a quantifiable reduction in the NO, emission rate by
introducing primary air at the set rate. The amperage rate has a direct relationship with the
flowrate of the primary air fan. Each trial period will consist of 9 consecutive operating days.
Part of the trial is to determine the feasibility of maintaining the primary air fan amperage at a
particular set point on a long term basis while maintaining regulatory compliance and
avoiding impairment of production quality or quantity. If during the trial period the daily
average primary air fan amperage significantly differs from the targeted set point, the reasons
for the variation will be detailed in the Optimization Report. Conclusions as to whether it is
feasible to operate at a particular primary air fan amperage will be included in the
Optimization Report if the technique is found to result in material reduction in the NO,
emissions.

Investigation of the adjustment of the balance between fuels supplied to each burner at K1
and calciner to improve overall combustion while maintaining product quality.

Adjustment of the fuel balance between the kiln burner and the calciner burner might impact
NOx emissions rates. The Seattle Plant proposes to perform two separate trial periods; the
first during which the calciner fuel rate will be set at 15% of the total fuel input based on
mmBTU, and the second during which the calciner fuel rate will be set at 20% of the total
fuel input based on mmBTU. These trials will be used to assess whether there is a
guantifiable reduction in the NO, emission rate as a result of changing the balance of fuels
between the K1 burner and the calciner burner. Each trial period will consist of 9 consecutive
operating days. Part of the trial is to determine the feasibility of maintaining daily average
fuel balance at a particular set point on a long term basis while maintaining regulatory
compliance and avoiding impairment of production quality or quantity. If during the trial
period the daily average fuel balance significantly differs from the targeted set point, the
reasons for the variation will be detailed in the Optimization Report. Conclusions as to
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Vi.

whether it is feasible to operate at a particular fuel balance set point will be included in the
Optimization Report if the technique is found to result in material reduction in the NO,
emissions.

Investigation of adjustments to combustion to improve overall NO, levels by:

1. Adjusting the fuel fineness

3.

Adjustments to fuel fineness might impact NOx emission rates. The Seattle Plant
proposes to perform two separate trial periods; the first during which the both coal
fineness will be set to 78% passing on a 200 mesh screen, the second during which the
coal fineness will be set to 82 % passing on a 200 mesh screen. These trials will be used
to assess whether there is a quantifiable reduction in the NO, emission rate as a result of
changing coal mill fineness. Each trial period will consist of 9 consecutive operating
days. Part of the trial is to determine the feasibility of maintaining the coal fineness at a
particular set point on a long term basis while maintaining regulatory compliance and
avoiding impairment of production quality or quantity. If during the trial period the coal
fineness significantly differs from the targeted set point, the reasons for the variation will
be detailed in the Optimization Report. Conclusions as to whether it is feasible to operate
at a particular coal fineness will be included in the Optimization Report if the technique
is found to result in material reduction in the NO, emissions.

Adjusting the proportion of primary, secondary and tertiary air, where applicable,
supplied to the kiln system while maintaining product quality.

As mentioned previously, the design of Seattle's kiln system is an in-line calciner with
excess air with a planetary cooler. All air for the calciner is pulled through the discharge
end of the kiln and there is no tertiary air. This limits opportunities only to adjustments of
the primary and secondary air. This is already being done in section (iv) to the extent
possible. Therefore, further trials are not necessary in order to assess the impact of
adjustments of the proportions of primary, secondary or tertiary air.

Adjustments to the raw mix chemical and physical properties using onsite raw materials
to improve kiln stability and maintain product quality, including but not limited to,
fineness of the raw mix.

It is not practical to limit Seattle's ability to make quality clinker by adjusting the raw mix
chemical properties. The plant must adhere to the American Society for Testing and
Materials' (ASTM's) C150 Standard Specification for Portland Cement. It is important
that Seattle has the versatility to create a raw mix that will lead to pre-defined cement
requirements.
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Adjustments to raw meal fineness might impact NOx emission rates. The Seattle Plant
proposes to perform two separate trial periods; the first during which the raw meal
fineness will be set to 85% passing on a 200 mesh screen and the other during which the
raw meal fineness will be set at 89% passing on a 200 mesh screen. These trials will be
used to assess whether there is a quantifiable reduction in the NO, emission rate as a
result of changing the raw meal fineness. Each trial period will consist of 9 consecutive
operating days. Part of the trial is to determine the feasibility of maintaining daily
average raw meal fineness at a particular set point on a long term basis while maintaining
regulatory compliance and avoiding impairment of production quality or quantity. If
during the trial period the daily average raw meal fineness significantly differs from the
targeted set point, the reasons for the variation will be detailed in the Optimization
Report. Conclusions as to whether it is feasible to operate at a particular raw meal
fineness set point will be included in the Optimization Report if the technique is found to
result in material reduction in the NO, emissions.

The Seattle Plant does not believe that other changes in raw mix properties have a
reasonable potential to result in a quantifiable reduction in the NO, emission rate.

vii. Summary of Test Scenarios

During each of these trial periods the Seattle Plant will maintain other variables constant to

the maximum extent feasible. However, certain parameters (e.g., fuel feed/mix) are by their
nature variable and likely will vary during the trials as they would vary during any period of
normal operation.

Seattle will review the NO, emissions after the trials are completed and determine if a
combination trial of multiple parameters is required. Seattle will conduct up to three multiple
parameter trials, if desired, and will either include the aforementioned parameters or other
parameters observed during the Optimization Protocol. Each trial period will consist of 9
consecutive operating days. Part of the trial is to determine the feasibility of maintaining
these parameters at a particular set point on a long term basis while maintaining regulatory
compliance and avoiding impairment of production quality or quantity. If during the trial
period the parameters significantly differ from the targeted set point, the reasons for the
variation will be detailed in the Optimization Report. Conclusions as to whether it is feasible
to operate at these parameters will be included in the Optimization Report if the technique is
found to result in material reduction in the NO, emissions.
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3.0

The Seattle Plant proposes to implement the Optimization Protocol as follows:

Trial Duration (Operating Days)
5th Stage Exit Temperature 1555Deg F 9 days
5th Stage Exit Temperature 1565 Deg F 9 days
Primary Air Amps 115 9 days
Primary Air Amps 125 9 days
Fuel Splits 15% 9 days
Fuel Splits 20% 9 days
Coal 78% Fineness 9 days
Coal 82% Fineness 9 days
Raw Meal 85 % Fineness 9 days
Raw Meal 89 % Fineness 9 days
Total Duration: 90 days
Multiple Parameter Trial 1 (if desired) 9 days
Multiple Parameter Trial 2 (if desired) 9 days
Multiple Parameter Trial 3 (if desired) 9 days
Total D_uratlon (if Multiple Parameter Trials 117 days
are desired)

Optimization will commence within 30 days of receipt of EPA’s approval of this
Optimization Protocol. These trials will be performed consecutively and without overlap. The
duration of individual trial periods may be extended, at the Seattle Plant’s discretion, by one
or more Operating Days in order to ensure significant operating time occurs during most of
the Operating Days (an Operating Day constitutes any day on which K1 is operated). If no
material impact to NO, is observed after a reasonable period of time, the Seattle Plant may
curtail that trial period. Short breaks of one to three operating days may occur between trials.
Process Optimization trials shall be completed within 120 Operating Days of commencement
of the first trial period unless authorization is obtained from EPA or the Seattle Plant
provides notice to EPA pursuant to Section IX of the Consent Decree (Temporary Cessation
of Kiln Operation), in which case all Process Optimization trials shall be completed within
180 days of Ash Grove’s receipt of EPA’s approval of this Optimization Protocol.

Process Optimization Report

Within 30 days following the completion of the optimization period, Ash Grove will submit a
Process Optimization Report to the EPA demonstrating conformance with this protocol and
establishing operating parameters that will be observed during the K1 Demonstration Period. The
Process Optimization Report will be prepared consistent with the requirements in Appendix A,
Section 111 (2)(c) of the Consent Decree.
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Ash Grove Cement Company, Seattle Plant

Consent Decree case 2:13-cv-02299-JTM-DJW

Baseline data per Appendix A paragraph 3.B
Condition #

Time of Baseline
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Date

1/20/2014
1/21/2014
1/22/2014
1/23/2014
1/24/2014
1/25/2014
1/26/2014
1/27/2014
1/28/2014
1/29/2014
1/30/2014
1/31/2014

2/1/2014

2/2/2014

2/3/2014

2/4/2014

2/5/2014

2/6/2014

2/7/2014

2/8/2014

2/9/2014
2/10/2014
2/11/2014
2/12/2014
2/13/2014
2/14/2014
2/15/2014
2/16/2014
2/17/2014
2/18/2014
2/19/2014
2/20/2014
2/21/2014
2/22/2014
2/23/2014

i
Clinker

Bag Filter Inlet Production Kiln Feed To TQL
Temperature Rate Total

(deg F)

208.05
415.49
312.75
253.92
217.70
217.05
209.68
211.05
331.28
207.23
204.82
206.69
207.85
207.01
207.68
203.25
399.12
247.35
332.13
239.20

Tons/day

2,242.4
2,210.3
2,302.5
2,365.1
2,338.5
2,192.0
2,272.0
2,380.8
2,303.3
2,305.1
2,326.7
2,360.9
2,367.7
2,366.0
2,365.2
2,375.3
2,179.9
2,139.6
2,286.6
1,453.7

Kiln
tons/day

3,407.6
3,358.9
3,498.7
3,593.8
3,553.4
3,330.9
3,452.1
3,618.5
3,500.2
3,502.8
3,535.7
3,588.0
3,506.7
3,504.4
3,502.3
3,544.9
3,314.6
3,254.1
3,477.2
2,210.8

Limestone

%

82.36
80.45
79.84
81.62
81.54
81.05
81.13
80.39
80.61
81.77
80.95
80.62
80.32
80.71
80.57
81.20
83.30
82.78
81.88
80.79

Port Hardy

Silica

%

7.01
7.77
8.18
7.18
7.45
7.50
7.37
7.74
7.82
7.07
7.45
7.62
7.75
7.57
7.66
7.29
6.54
6.72
7.12
6.93

Raw Materials (%)

v

Cominco

Bottom Ash Slag

%

4.62
5.13
5.40
4.74
4.92
4.95
4.86
5.11
5.16
4.67
4.92
5.03
5.11
4.99
5.05
4.81
4.32
4.44
4.70
4.58

%

1.81
2.01
191
2.01
1.78
1.98
2.06
2.06
1.87
2.04
2.08
2.07
2.09
2.08
2.06
2.11
1.81
1.89
1.94
2.67

\")

Recycled
Iron (ERI)

%

1.81
2.01
1.91
1.21
1.07
1.19
1.24
1.24
1.12
1.23
1.25
1.24
1.26
1.25
1.23
1.26
1.09
1.13
1.17
1.60

Kleen Blast Sumas
Shale

Slag

%

0.00
0.00
0.00
0.81
0.71
0.79
0.83
0.83
0.75
0.82
0.83
0.83
0.84
0.83
0.82
0.84
0.72
0.76
0.78
1.07

%

2.38
2.64
2.78
2.44
2.53
2.55
2.51
2.63
2.66
2.40
2.53
2.59
2.63
2.57
2.60
2.48
2.22
2.28
2.42
2.36





20
20
20
20
20
20
21
22
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
24
25
26

2/24/2014
2/25/2014
2/26/2014
2/27/2014
2/28/2014
3/1/2014
3/2/2014
3/3/2014
3/4/2014
3/5/2014
3/6/2014
3/7/2014
3/8/2014
3/9/2014
3/10/2014
3/11/2014
3/12/2014
3/13/2014
3/14/2014
3/15/2014
3/16/2014
3/17/2014
3/18/2014
3/19/2014
3/20/2014
3/21/2014
3/22/2014
3/23/2014
3/24/2014
3/25/2014
3/26/2014
3/27/2014
3/28/2014
3/29/2014
3/30/2014
3/31/2014
4/1/2014
4/2/2014
4/3/2014
4/4/2014
4/5/2014
4/6/2014
4/7/2014
4/8/2014
4/9/2014

287.11
247.97
293.08

275.76
215.55
259.12

646.2
1,680.6
1,869.5

1,274.8
2,071.2
1,993.1

982.9
2,556.0
2,846.9

1,936.6
3,145.9
3,027.8

68.36
81.76
82.64

80.64
82.10
80.68

12.63
7.37
6.81

7.99
7.24
8.07

8.31
4.87
3.40

4.00
3.62
4.03

6.43
3.50
3.74

3.37
3.42
3.19

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

4.27
2.51
3.40

4.00
3.62
4.03





27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
57
58
59
60
60
61
62
63
64
65
66
67
68
69

4/10/2014
4/11/2014
4/12/2014
4/13/2014
4/14/2014
4/15/2014
4/16/2014
4/17/2014
4/18/2014
4/19/2014
4/20/2014
4/21/2014
4/22/2014
4/23/2014
4/24/2014
4/25/2014
4/26/2014
4/27/2014
4/28/2014
4/29/2014
4/30/2014

5/1/2014

5/2/2014

5/3/2014

5/4/2014

5/5/2014

5/6/2014

5/7/2014

5/8/2014

5/9/2014
5/10/2014
5/11/2014
5/12/2014
5/13/2014
5/14/2014
5/15/2014
5/16/2014
5/17/2014
5/18/2014
5/19/2014
5/20/2014
5/21/2014
5/22/2014
5/23/2014
5/24/2014

233.77
232.78
209.45
235.13
225.00
300.58
304.35
211.16
213.90
220.49
221.50
222.68
259.39
260.39
223.16
209.53
208.41
200.35
206.86
280.73
219.22
213.63
219.79
218.83
211.33
210.25
261.53
214.15
219.41
213.93
215.76

251.40
281.28
355.78

263.93
213.70
215.78
211.56
245.41
225.17
210.61
210.05
211.47

1,994.0
1,983.5
1,969.9
1,974.9
1,786.7
2,218.8
2,280.9
2,159.7
2,241.8
2,223.3
2,283.7
2,252.7

921.9
2,173.2
2,252.4
2,237.5
2,188.7
2,155.3
2,288.1
2,154.3
2,317.0
2,333.8
2,163.2
2,200.0
2,135.7
2,245.8
2,246.9
2,351.9
2,306.6
2,340.1
1,862.7

528.8
2,131.1
1,613.9

326.7
2,181.0
2,160.0
2,157.8
2,050.0
2,248.7
2,277.3
2,356.3
2,369.2

3,028.6
3,013.0
2,991.9
3,000.0
2,713.9
3,369.8
3,464.6
3,280.4
3,404.9
3,376.9
3,468.4
3,421.5
1,400.1
3,301.1
3,421.1
3,398.2
3,324.8
3,273.8
3,475.3
3,272.3
3,519.1
3,545.0
3,311.0
3,343.1
3,245.3
3,412.1
3,414.3
3,573.6
3,504.8
3,555.8
2,830.5

803.4
3,238.1
2,452.0

496.4
3,313.9
3,282.0
3,278.7
3,115.2
3,416.7
3,460.3
3,580.0
3,600.0

84.19
82.41
81.98
82.56
81.53
81.83
81.81
82.02
81.86
81.78
81.27
81.03
81.69
82.19
82.34
83.14
82.97
81.62
83.81
85.91
87.33
84.53
84.13
83.59
83.77
83.79
84.54
84.07
84.76
84.76
84.10

84.01
83.55
83.57

82.51
84.93
85.55
83.30
80.28
78.82
80.00
79.75
80.41

6.40
7.23
7.43
7.17
10.09
9.94
10.01
9.77
9.91
10.02
10.48
10.49
9.86
9.87
10.05
9.64
9.72
10.54
9.09
7.60
6.76
7.96
8.21
8.40
8.30
8.24
7.76
8.00
7.77
7.89
8.28

8.34
8.48
8.46

9.29
7.77
7.44
8.59
9.93
11.06
10.43
10.91
10.21

3.20
3.62
3.71
3.58
241
2.37
2.39
2.33
2.37
2.39
2.50
2.50
2.36
2.36
2.40
2.30
2.32
2.52
2.17
1.81
1.61
1.90
1.96
2.00
1.98
1.97
1.85
191
1.86
1.88
1.98

1.99
2.02
2.02

2.22
1.86
1.78
2.05
2.37
2.64
2.49
2.60
2.44

3.00
3.12
3.17
3.11
3.41
3.33
3.25
3.40
3.34
3.26
3.09
3.32
3.59
3.08
2.65
2.47
2.53
2.65
2.63
2.75
2.57
3.59
3.61
3.87
3.84
3.91
3.88
3.99
3.64
3.46
3.55

3.54
3.79
3.79

3.62
3.47
3.34
3.87
4.91
4.67
4.44
3.97
4.36

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3.20
3.62
3.71
3.58
2.56
2.52
2.54
2.48
2.52
2.54
2.66
2.66
2.50
2.50
2.55
2.45
2.47
2.68
231
1.93
1.72
2.02
2.08
2.13
2.11
2.09
1.97
2.03
1.97
2.00
2.10

2.12
2.15
2.15

2.36
1.97
1.89
2.18
2.52
2.81
2.65
2.77
2.59





70
71
72
72
72
72
72
72
72
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
%94
95
96
97
98
99
100
101
102
103
104
105
106
107

5/25/2014
5/26/2014
5/27/2014
5/28/2014
5/29/2014
5/30/2014
5/31/2014
6/1/2014
6/2/2014
6/3/2014
6/4/2014
6/5/2014
6/6/2014
6/7/2014
6/8/2014
6/9/2014
6/10/2014
6/11/2014
6/12/2014
6/13/2014
6/14/2014
6/15/2014
6/16/2014
6/17/2014
6/18/2014
6/19/2014
6/20/2014
6/21/2014
6/22/2014
6/23/2014
6/24/2014
6/25/2014
6/26/2014
6/27/2014
6/28/2014
6/29/2014
6/30/2014
7/1/2014
7/2/2014
7/3/2014
7/4/2014
7/5/2014
7/6/2014
7/7/2014
7/8/2014

211.77
222.19
326.20

249.69
208.92
201.63
202.39
198.93
198.07
200.69
275.73
214.50
206.40
207.21
213.41
222.58
258.51
210.23
278.58
217.08
215.43
214.02
226.29
285.51
211.08
209.10
208.04
206.68
215.43
215.68
211.00
212.84
317.92
229.93
212.03
217.84
214.74
294.63

2,409.6
2,126.2
80.4

1,977.9
2,323.8
2,236.8
2,138.0
2,285.8
2,240.5
2,322.5
2,332.1
2,423.2
2,457.2
2,454.3
2,427.3
2,307.6
1,555.4
2,348.2
2,291.1
2,440.9
2,391.7
2,412.2
2,433.3
2,304.4
2,357.6
2,308.4
2,310.8
2,289.4
2,348.4
2,321.1
2,314.1
2,368.0
2,203.4
2,322.7
2,328.4
2,360.7
2,355.7
2,264.9

3,661.3
3,230.9
1221

3,006.5
3,532.2
3,399.4
3,249.5
3,474.0
3,404.9
3,530.0
3,544.4
3,682.7
3,734.6
3,730.4
3,689.4
3,507.2
2,363.8
3,568.9
3,482.5
3,709.6
3,635.2
3,666.3
3,698.4
3,502.4
3,583.5
3,508.4
3,511.5
3,479.2
3,569.3
3,527.5
3,517.2
3,580.1
3,346.1
3,527.7
3,536.4
3,585.2
3,577.9
3,439.7

80.81
80.48
78.66

78.67
81.69
82.14
82.50
81.06
79.96
80.84
80.46
82.12
82.85
82.33
83.30
81.92
81.45
80.74
81.05
81.75
80.02
80.42
80.14
80.24
80.74
81.22
81.72
81.08
81.33
81.30
81.42
82.61
82.78
81.29
81.38
81.10
81.39
80.54

9.93
10.17
11.13

10.04
6.68
5.86
5.76
6.51
7.23
6.47
6.86
5.38
5.01
5.18
4.45
5.93
6.42
7.02
6.89
6.73
7.69
7.41
7.57
7.50
7.21
6.84
6.43
6.63
6.56
6.64
6.57
5.95
5.59
5.90
5.82
5.55
5.00
6.03

2.37
2.43
2.66

6.69
4.45
3.91
3.84
4.34
4.82
4.32
4.57
3.59
3.34
3.46
2.97
3.95
4.28
4.68
4.59
4.49
5.13
4.94
5.04
5.00
4.81
4.56
4.29
4.42
4.38
4.43
4.38
3.97
3.73
3.93
3.88
3.70
3.33
4.02

4.37
4.34
4.73

4.60
3.72
3.45
3.45
3.59
3.44
3.46
3.45
3.23
3.78
3.34
3.23
3.56
3.82
4.62
4.06
3.69
3.85
3.92
3.95
3.98
3.93
3.81
3.60
3.90
3.75
3.65
3.62
3.51
3.29
3.65
3.84
3.85
3.96
4.07

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.52
2.58
2.83

0.00
3.47
4.64
4.46
4.49
4.55
4.91
4.66
5.68
5.02
5.70
6.06
4.63
4.03
2.94
3.40
3.34
3.32
3.31
3.30
3.28
3.32
3.56
3.96
3.97
3.98
3.99
4.01
3.96
4.61
5.23
5.08
5.80
6.32
5.35





108
108
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
133
133
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

7/9/2014
7/10/2014
7/11/2014
7/12/2014
7/13/2014
7/14/2014
7/15/2014
7/16/2014
7/17/2014
7/18/2014
7/19/2014
7/20/2014
7/21/2014
7/22/2014
7/23/2014
7/24/2014
7/25/2014
7/26/2014
7/27/2014
7/28/2014
7/29/2014
7/30/2014
7/31/2014

8/1/2014

8/2/2014

8/3/2014

8/4/2014

8/5/2014

8/6/2014

8/7/2014

8/8/2014

8/9/2014
8/10/2014
8/11/2014
8/12/2014
8/13/2014
8/14/2014
8/15/2014
8/16/2014
8/17/2014
8/18/2014
8/19/2014
8/20/2014
8/21/2014
8/22/2014

225.11

237.61
276.38
220.32
220.75
301.33
214.29
218.42
226.01
211.51
212.43
208.30
332.79
220.88
292.42
278.75
314.07
219.95
252.26
213.66
290.24
214.03
215.81
212.68
209.35
330.90

275.09
217.27
210.09
291.49
217.74
211.98
279.42
213.66
213.19
213.89
298.64
215.14
218.62
218.32

1,107.4

1,933.0
2,224.5
2,336.8
2,321.9
2,251.3
2,340.2
2,327.1
2,341.5
2,337.2
2,265.1
2,333.8
353.4
2,304.0
1,987.0
2,350.7
2,192.3
1,791.4
1,967.4
2,362.3
2,277.7
2,373.8
2,359.3
2,322.1
2,395.6
15.6

65.1
2,184.0
2,299.1
2,191.6
2,231.4
2,325.1
2,208.7
2,307.9
2,317.7
2,314.8
2,076.3
2,301.2
2,344.3
2,345.3

1,681.5

2,935.7
3,378.9
3,548.7
3,526.8
3,419.1
3,554.0
3,534.1
3,555.7
3,549.5
3,440.2
3,544.4
536.7
3,499.4
3,017.5
3,569.7
3,329.5
2,720.8
2,987.9
3,587.7
3,459.3
3,605.8
3,583.1
3,526.5
3,638.2
23.6

98.9
3,317.6
3,492.7
3,329.3
3,389.8
3,532.0
3,355.5
3,505.9
3,520.5
3,516.4
3,154.0
3,515.9
3,561.4
3,562.4

79.98

81.53
82.53
82.72
82.43
81.78
81.20
80.62
82.95
80.00
81.05
81.48
82.05
81.49
80.16
81.25
81.77
82.19
81.11
80.55
80.34
79.94
80.11
81.27
81.10
82.11

81.02
80.16
80.81
81.23
81.50
82.02
81.45
81.32
81.19
86.24
82.50
81.06
81.24

6.29

5.06
4.77
5.29
5.62
6.07
6.37
6.74
5.96
7.07
5.98
5.96
5.48
6.08
6.80
6.53
6.28
6.29
7.11
7.23
7.30
7.39
7.14
6.48
6.49
6.08

6.63
7.12
6.85
6.69
5.93
6.11
6.58
6.65
7.08
4.40
6.35
6.20
5.71

4.19

3.37
3.18
3.53
3.74
4.05
4.24
4.49
3.97
4.71
3.99
3.97
3.65
4.06
4.54
4.35
4.19
4.19
4.74
4.82
4.86
4.92
4.76
4.32
4.33
4.04

4.42
4.74
4.57
4.46
3.95
4.08
4.39
4.43
4.72
2.94
4.24
4.13
3.81

3.77

3.79
3.28
3.39
3.36
3.32
3.39
3.53
3.28
3.71
3.66
3.72
3.95
3.68
3.70
3.45
3.42
3.44
3.53
3.53
3.38
3.59
3.60
3.54
3.72
3.36

3.62
3.60
3.55
3.27
3.57
3.39
3.47
3.48
3.44
3.07
3.56
3.84
3.74

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

5.78

6.25
6.24
5.07
4.85
4.79
4.80
4.62
3.85
4.51
5.33
4.86
4.87
4.69
4.80
4.42
4.34
3.89
3.51
3.87
4.12
4.16
4.39
4.39
4.37
4.40

4.31
4.38
4.22
4.36
5.06
4.40
4.12
4.13
3.57
3.35
3.35
4.77
5.50





148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
174
174
175
176
177
178
179
180

8/23/2014
8/24/2014
8/25/2014
8/26/2014
8/27/2014
8/28/2014
8/29/2014
8/30/2014
8/31/2014

9/1/2014

9/2/2014

9/3/2014

9/4/2014

9/5/2014

9/6/2014

9/7/2014

9/8/2014

9/9/2014
9/10/2014
9/11/2014
9/12/2014
9/13/2014
9/14/2014
9/15/2014
9/16/2014
9/17/2014
9/18/2014
9/19/2014
9/20/2014
9/21/2014
9/22/2014
9/23/2014
9/24/2014
9/25/2014
9/26/2014

216.90
213.43
216.39
250.92
251.58
288.50
217.32
218.17
217.15
222.48
323.80
246.50
310.12
218.59
224.09
237.31
209.40
291.49
227.60
217.61
209.34
211.30
213.08
213.24
317.18
208.87
217.57

287.70
236.16
204.72
232.00
288.68
208.37

2,375.6
2,381.9
2,372.3
2,337.1
2,174.8
2,292.6
2,344.3
2,342.3
2,324.9
2,317.5
2,192.2
2,165.3
2,161.8
2,174.6
2,292.4
1,832.4
2,230.6
2,188.3
2,318.7
2,371.0
2,388.8
2,393.2
2,279.1
2,145.1
2,145.1
2,225.1
1,929.7

978.1
1,921.6
2,206.2
2,173.5
2,200.2
2,341.6

3,608.6
3,618.2
3,603.4
3,550.0
3,303.7
3,482.6
3,560.8
3,558.4
3,532.1
3,520.7
3,330.6
3,326.3
3,287.0
3,306.0
3,484.9
2,785.7
3,391.1
3,326.3
3,525.5
3,604.7
3,632.0
3,638.7
3,464.8
3,546.0
3,261.2
3,382.8
2,933.3

1,487.0
2,921.5
3,354.5
3,304.4
3,345.0
3,559.9

81.99
82.68
82.27
81.62
82.04
80.54
81.04
82.27
82.53
81.54
82.50
81.76
81.49
82.09
82.42
81.94
81.48
81.07
80.92
81.69
80.33
81.18
77.89
81.04
83.64
81.24
80.58

80.65
80.16
80.60
77.55
77.94
79.54

5.16
4.92
5.11
5.15
4.93
5.22
4.93
3.94
3.46
3.81
3.62
5.07
5.04
4.36
3.39
3.66
4.75
5.24
4.93
4.61
5.38
4.49
6.01
4.60
3.73
5.16
5.23

5.32
6.35
6.46
8.28
7.56
8.52

3.44
3.28
3.41
3.43
3.29
3.48
3.28
2.63
2.30
2.54
241
3.38
3.36
291
2.26
2.44
3.17
3.50
3.29
3.07
3.59
2.99
4.01
3.07
2.49
3.44
3.49

3.54
4.23
4.31
5.52
5.04
5.68

3.80
3.67
3.66
3.85
3.75
4.45
4.21
4.29
4.23
4.38
4.20
3.70
4.36
4.13
4.39
4.49
4.38
4.56
4.63
4.37
4.61
4.48
4.88
3.91
3.88
4.47
4.61

4.40
4.06
3.89
4.57
4.48
4.55

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

5.62
5.44
5.55
5.95
6.00
6.31
6.54
6.87
7.48
7.74
7.26
6.08
5.75
6.51
7.54
7.47
6.22
5.63
6.24
6.26
6.09
6.85
7.21
7.38
6.26
5.68
6.09

6.09
5.20
4.73
4.09
4.98
1.71





Nox
(ppm)

414.3
3719
371.1
476.8
282.9
325.3
347.7
277.2
282.3
357.4
368.3
328.5
386.7
335.3
317.3
350.9
399.8
372.1
424.1
330.2

Nox

Y,

Flue gas
flow rate

(Ib/ton clink (acfm)

4.098
3.610
3.842
4.705
2.696
3.285
3.584
2.891
2.825
3.889
3.860
3.371
3.919
3.380
3.209
3.418
3.767
3.874
4.330
3.036

184,046
205,546
208,692
196,633
192,846
192,804
200,333
205,079
203,521
205,471
198,371
198,675
195,863
195,396
197,079
189,613
191,321
194,450
200,221
166,741

Vi

Kiln Feed

SO3
%

0.20
0.21
0.22
0.20
0.19
0.19
0.17
0.17
0.18
0.18
0.20
0.18
0.18
0.19
0.18
0.18
0.19
0.18
0.18
0.18

Raw Meal
Fineness

200M
%

86.0
85.8
86.6
88.8
87.5
86.0
86.0
86.3
86.4
86.6
86.9
86.3
86.4
86.2
86.9

91.2
86.2
86.3

62.9
64.0
69.8
65.4
65.8
66.3
67.8
64.7
64.9
65.7
63.5
63.4
62.2
61.4
62.9
62.3
65.2
68.8
68.0
66.7

Coal
passing 200 Burning
Zone Temp Fifth Stage
(deg F)

Clinker C3S Mesh
% Passing

82.4
83.1
84.1
83.6
88.4

84.0
83.7
82.9
86.8
85.2
84.3
85.8
83.4
85.8

84.9
83.5
82.8
83.9

1580
1422
1815
2146
2018
2198
2142
2202
2183
2266
2325
2186
2100
2089
1960
2024
2058
1899
2195
1985

(deg F)

1560
1556
1556
1572
1568
1565
1564
1563
1563
1565
1565
1560
1563
1559
1560
1560
1560
1558
1560
1531

BE 02

1.95
1.34
5.62
1.80
2.70
1.79
1.95
2.60
1.64
1.26
1.30
1.57
1.62
1.93
3.46
2.40
2.40
2.40
2.40
2.40

Kiln Coal
(tph)

12.12
10.48
12.14
12.10
11.49
10.75
8.27

10.54
10.90
11.64
12.67
12.12
11.99
11.19
11.11
11.37
12.12
9.28

13.20
7.27

Xii

Kiln Gas
(scfm)

116

xii

Kiln Tires
(tph)

1.40
1.63
1.50
1.48
1.25
1.53
1.52
1.59
1.70
1.71
1.60
1.52
1.48
1.52
1.54
1.47
1.46
1.55
0.92
0.00

xii

Calciner
Coal

(tph)

2.66
2.26
2.58
3.09
3.55
3.16
2.60
3.36
2.73
2.17
1.97
2.39
2.28
2.37
3.26
2.96
2.83
2.66
2.75
2.21

xii

Calciner
Gas
(scfm)

22.6
21.9
22.7
22.9
22,5
22.5
93.7
22.2
21.7
21.6
21.8
22.3
22.3
22.5
22.8
22.8
231
23.2
23.0
22.7





153.5 3.104 107,608 0.28 81.9 2204 1278 11.25 2.76 1264 0.00 0.58 82.7

377.0 4.450 188,104 0.22 89.0 66.9 79.6 2025 1537 7.49 9.71 359 0.44 2.48 23.2
354.6 3.857 198,308 0.21 89.3 64.8 85.5 1946 1539 6.33 9.36 607 0.78 2.36 21.3
391.7 4.706 140,758 0.26 64.4 89.5 2313 1435 9.87 4.66 1277 0.33 1.56 0.0
352.6 3.510 187,421 0.21 86.1 67.0 85.6 2337 1561 0.45 8.47 461 1.46 2.72 0.0

407.8 3.998 188,558 0.22 86.3 65.8 82.7 2129 1561 0.20 9.70 72 1.48 2.11 0.0





445.4
369.8
377.2
457.7
409.3
356.7
467.2
453.8
497.1
324.5
364.0
296.9
298.8
349.7
342.1
330.4
419.4
477.3
449.4
289.2
341.1
345.3
368.7
367.2
286.1
335.7
406.2
465.1
383.7
321.6
344.8

195.2
303.8
216.7

114.2
332.6
310.0
316.7
370.2
371.4
396.5
363.1
385.7

4.214
3.679
3.736
4.511
3.932
3.538
4.801
4.429
4.883
3.218
3.575
3.048
4.593
3.562
3.456
3.318
4.232
4.633
4.273
2.800
3.353
3.492
4.140
3.943
3.098
3.475
4.367
4.795
3.814
3.309
3.468

4.750
3.348
2.418

3.178
3.785
3.483
3.423
3.955
3.819
4.083
3.746
3.946

177,233
188,296
185,854
181,875
172,670
195,838
207,908
185,900
197,867
199,304
202,583
207,375
141,360
194,288
198,338
198,079
196,396
184,567
192,821
196,238
203,033
201,342
202,458
200,967
202,792
200,475
201,192
202,588
204,950
209,842
207,184

109,713
207,642
216,706

81,133
210,500
208,696
200,371
177,413
198,821
198,283
205,188
206,604

0.22
0.22
0.21
0.21
0.20
0.21
0.19
0.19
0.19
0.21
0.20
0.19
0.18
0.20
0.17
0.16
0.24
0.17
0.18
0.18
0.18
0.17
0.18
0.19
0.19
0.19
0.20
0.20
0.20
0.20
0.20

0.22
0.22
0.22

0.23
0.20
0.19
0.19
0.20
0.21
0.21
0.22
0.23

84.3
83.3
84.4
84.9
86.2
84.7
85.1
85.6
86.1

85.6
87.6
86.7

87.8
88.3
88.3

87.7
86.5
87.7
86.6
87.7
86.3
86.6
86.6
88.5
88.3
87.8
87.2
83.8

87.2
86.6

88.2
87.5

88.2
88.1
87.9
88.0
87.3

64.9
60.0
61.5
66.5
67.6
65.4
63.3
63.9
69.7
64.6
63.5
65.8
63.8
63.5
66.6
65.7
70.3
63.4
63.0
66.6
66.6
62.7
65.4
68.9
62.0
60.1
66.8
68.4
66.8
64.6
57.8

60.2
59.6
63.5

64.2
62.2
62.1
61.1
61.3
60.9
62.1
61.1

83.8
87.6
86.1
85.4
89.8
90.6
88.4
91.0

88.9
88.3
91.1
86.9
83.6
85.7
88.7

86.5

86.5
88.0

88.2
85.8

86.1
82.4

82.3

81.1
75.3

87.2
84.1
86.7
83.0
77.9
82.5
84.4
89.4

1952
1668
1570
1523

2270
2211
2137
2193
2251
2305
2141
2206
2152
2315
2167

1899
2053
1816

1624
2185
2207
2160
2096
2173
2329
2165
2231

1556
1556
1551
1560
1557
1562
1566
1561
1556
1556
1556
1555
1389
1567
1565
1571
1554
1563
1563
1567
1569
1569
1563
1554
1559
1566
1550
1550
1564
1566
1576

1185
1560
1553

988
1559
1554
1558
1554
1557
1558
1553
1553

0.08
0.28
0.85
0.51
4.15
1.17
1.22
1.15
1.11
141
1.22
1.29
6.72
2.23
2.29
2.88
3.85
4.76
3.53
2.78
2.73
2.52
2.97
241
3.11
3.01
4.06
2.58
3.38
2.99
3.13

7.97
3.02
2.76

8.24
3.30
3.58
3.35
4.92
5.53
4.99
3.36
3.50

9.29
9.14
9.58
9.43
9.35
11.73
9.30
8.40
5.28
9.78
10.26
10.00
4.71
10.78
11.08
11.18
6.78
10.40
10.33
10.20
11.05
11.10
6.50
7.01
10.05
11.52
9.13
7.48
12.70
12.58
11.81

2.40
11.45
11.08

2.47
10.12
10.13
10.74
10.44
12.63
12.53
11.00
12.48

973
45
10

1159
847

1375
1759
50
42
19

776

530
356
64

335

323
205

1.49
1.48
1.45
1.50
1.46
1.52
1.45
1.47
1.43
1.33
1.48
1.49
0.58
1.43
1.40
1.30
0.73
0.20
1.03
1.38
1.50
1.45
1.41
1.46
1.53
1.31
0.07
0.61
1.03
1.46
1.53

0.34
1.50
1.21

0.20
1.48
1.45
1.26
0.00
0.00
0.09
1.03
0.91

1.80
2.04
1.98
2.42
2.92
3.32
3.07
3.22
2.74
2.64
2.21
2.37
1.38
2.29
2.27
2.50
1.46
2.71
2.30
2.30
2.55
2.52
2.25
2.32
2.35
2.28
2.47
2.07
2.63
2.44
2.62

0.73
2.51
2.16

0.54
2.49
2.47
2.55
3.03
3.37
3.34
2.57
2.55

0.0
0.0
0.0
0.1
0.3
0.2
0.1
0.1
0.1
0.1
0.0
0.1
0.1
0.3
0.3
0.2
454.9
0.6
0.1
0.0
0.0
0.0
0.1
0.1
0.5
0.6
0.0
63.9
22.9
23.1
9.6

0.1
0.0
0.0

0.1
14.5
26.2

0.2

0.0

0.0

0.0

0.3

0.4





377.7
389.0
124.9

360.8
433.6
473.8
486.4
401.8
394.5
416.9
425.8
499.6
388.6
309.6
369.5
398.9
416.7
359.6
333.6
378.7
439.6
433.8
268.8
275.6
267.8
276.3
294.6
360.3
321.5
284.2
288.2
367.4
397.8
416.9
334.9
360.5
250.0
319.6

3.847
3.981
5.883

4.059
4.562
5.383
5.563
4.512
4.405
4.667
4.888
5.616
4.276
3.399
4.097
4.564
4.720
3.998
3.786
4.179
4.810
4.547
2.771
2.900
2.767
2.941
3.022
3.738
3.318
2.878
3.036
3.982
4.243
4.423
3.499
3.780
2.697
3.495

214,642
197,546
75,665

188,808
203,738
209,933
207,204
210,933
208,108
213,046
211,267
210,850
213,642
212,733
211,950
213,250
161,429
205,608
211,825
209,917
203,967
199,179
200,067
206,217
198,917
199,354
194,983
191,825
196,304
189,871
195,671
206,967
207,533
204,888
201,950
205,379
208,404
210,829

0.24
0.23

0.24
0.23
0.25
0.25
0.25
0.21
0.22
0.20
0.21
0.19
0.18
0.19
0.17
0.18
0.17
0.18
0.20
0.21
0.20
0.19
0.18
0.18
0.17
0.18
0.18
0.19
0.23
0.25
0.28
0.25
0.24
0.22
0.20
0.19
0.20

87.1
88.6

87.2
87.9
88.3
88.1
89.7
87.1

86.0
86.5
86.4
85.5
88.3
88.4
87.3
86.6
87.7
88.9
89.3
87.5

88.4
86.7
86.7
86.1
86.4
87.4
88.3
88.7
88.3
89.9
87.2
87.6
86.9
90.0

62.0
65.0

60.5
62.6
68.6
69.3
66.5
70.5
69.5
71.4
67.1
66.9
68.5
66.0
69.8
68.9
68.9
66.5
66.8
71.2
68.0
58.7
63.9
61.9
64.2
64.6
65.0
64.0
62.2
67.7
66.9
67.6
69.8
64.9
63.8
63.5
70.0

88.9
82.7

79.7

75.1
81.6
78.4
67.0
79.3
88.0
82.5
85.7
87.7
85.4
81.7
76.0
85.5
80.1
83.8
81.5
80.4

2224
2178
2119

1881
2063
2188
2238
2130
2161
2164
2064
2283
2144
2066
2096
2111
2104
2036
1967
2052
2152
2198
2047
1913
1985
2039
2012
2168
2362
2364
2374
2117
2155
2248
2204
2208
2137
2263

1553
1546
1274

1548
1554
1542
1542
1545
1542
1545
1543
1548
1543
1542
1543
1542
1492
1548
1547
1557
1556
1555
1553
1554
1556
1554
1557
1562
1567
1563
1556
1552
1557
1559
1559
1565
1561
1562

3.38
5.03
8.09

5.50
4.63
5.15
4.58
5.08
4.77
5.12
6.50
4.35
4.50
3.77
3.68
4.51
5.56
4.40
4.26
6.85
5.56
11.39
2.89
3.28
4.32
3.44
3.32
2.88
2.44
2.35
2.23
3.65
5.83
4.21
4.40
3.63
3.15
3.40

13.27
11.28
0.56

9.54
10.05
0.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.44
6.93
5.50
8.00
8.57
10.22
8.66
10.89
11.52
10.48
7.97
9.88
11.23
11.33
11.08
11.09
10.85

36
35
823

1015
567
4096
3973
4216
4119
4206
4192
4480
4674
4752
4674
4203
2930
4058
3932
4193
4078
3235
1587
1412
649
561
117
560
61
42
336
1084
264
33
31
57
27
27

1.00
0.87
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.26
0.20
0.50
0.53
0.73
0.94
1.00
1.20
1.30
1.26
1.23
1.25
1.13
0.85
0.63
0.58
0.55
0.51
0.52
0.57
0.77
1.07
1.18

2.69
2.42
0.14

2.34
2.63
0.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.43
1.67
2.81
2.82
2.74
2.77
2.93
2.85
291
3.16
2.87
3.05
3.00
3.00
2.93
2.74

0.5
0.5
0.0

0.3
2.5
988.4
1063.5
1040.8
1044.2
1107.0
1181.9
1207.5
973.5
892.6
901.3
986.0
778.5
1142.3
1094.8
1101.7
989.4
934.8
811.7
521.4
2.6
2.7
2.9
2.5
1.6
2.2
2.9
3.0
14
2.0
2.4
1.7
2.8
3.4





347.7

351.5
376.6
368.8
345.0
335.7
458.5
362.7
406.4
356.7
225.4
274.5
208.4
470.7
388.0
360.2
370.4
448.1
337.0
345.2
297.7
288.4
312.9
390.3
297.7

36.3
198.5
213.9
251.9
274.8
311.5
286.1
354.4
324.0
331.8
223.1
260.6
343.4
277.4

3.678

3.858
4.019
3.820
3.684
3.751
5.023
3.780
4.313
3.888
2.452
2.959
4.130
4,975
4.406
3.734
3.969
4.692
3.929
3.558
3.164
2,711
3.325
4.253
3.209
3.878

7.210
2.146
2.324
2.770
3.037
3.448
2.902
3.860
3.551
3.616
2.425
2.793
3.331
2.928

198,967

194,642
207,538
200,558
202,750
213,633
200,746
196,308
201,729
205,583
208,667
211,433
97,500
204,588
207,865
217,388
210,983
188,310
168,129
195,529
202,117
197,483
201,154
200,900
206,392
158,800

73,300
198,750
200,042
213,658
206,796
208,188
213,017
209,679
212,113
212,708
209,317
210,375
209,913
209,263

0.19

0.18
0.19
0.18
0.20
0.20
0.20
0.18
0.18
0.18
0.18
0.17
0.19
0.18
0.19
0.22
0.20
0.18
0.23
0.25
0.29
0.28
0.26
0.25
0.22
0.23

0.22
0.23
0.24
0.23
0.25
0.24
0.24
0.22
0.22
0.22
0.22
0.22
0.21

87.0
86.5
86.3
85.5
86.7
87.0

85.3
86.3
87.1
86.9
86.6
86.3
86.3
86.2
87.8
88.6
89.1
89.6
89.0
88.7
86.8
88.6

89.9
86.7
87.6

88.5
86.1
86.3
86.5
87.6
86.5
87.1
89.2

60.4

70.0
69.5
66.7
68.1
67.4
66.4
65.3
68.5
70.9
58.7
63.1
69.0
69.3
66.4
65.0
67.8
67.8
66.9
63.0
63.5
62.0
63.9
61.5
61.4
57.5

63.3
60.1
62.4
69.4
65.7
64.6
66.5
69.0
65.2
64.2
62.3
65.5
64.8

76.7

77.5
75.6
77.9
81.3
81.6
89.3
87.8
77.4
79.5
75.8
74.6
83.8
81.6
80.5
79.4
83.1
79.6
84.7
83.2
83.8
81.3
82.4
82.2
86.8
85.7

84.2
82.5
86.0
85.3
89.3
85.7
82.4
87.4
75.7
87.2
85.0
84.8

2297

1936
2008
2088
2157
2016
2227
2140
2193
2307
2142
1986
2160
2229
2082
2062
2042
2199
1561
1447
1416
1412
1466
1565
1511
1844

1473
1403
1409
1431
1481
1661
1529
1570
1627
1597
1408
1423
1616
1432

1556

1543
1560
1566
1562
1561
1565
1561
1565
1569
1565
1562
1252
1563
1541
1554
1554
1530
1509
1557
1559
1562
1563
1567
1564
1536

991
1567
1564
1574
1567
1565
1570
1568
1564
1563
1564
1567
1570
1565

3.00

5.23
4.86
4.91
4.48
1.97
2.33
4.42
3.12
5.37
2.97
3.37
4.41
3.90
3.97
2.95
2.49
2.86
3.56
4.43
3.18
3.61
3.40
3.33
2.83
10.60

5.19
2.56
1.54
2.10
3.81
3.64
2.96
4.24
4.93
4.79
1.93
1.96
3.15
2.48

10.95

8.25
9.85
11.29
10.59
11.79
9.56
10.79
11.04
10.97
10.55
11.15
2.86
8.84
8.63
10.02
9.01
9.55
8.13
10.41
10.05
10.34
10.44
10.23
10.36
3.00

0.56
9.45
9.72
8.05
9.85
9.88
8.50
8.83
7.76
7.81
8.81
9.98
10.75
9.97

17

622
262
24
185
26
669
29
28
34

1035
473
278

52
371
36

o

66
15
374

1140
292

478
73

629
88
41

o o

62

1.23

0.73
0.90
1.02
1.18
1.23
1.23
1.00
0.94
0.97
1.14
1.23
0.26
1.27
1.01
1.06
0.93
0.93
0.73
0.79
1.26
1.32
1.27
0.85
1.11
0.50

0.00
1.32
1.48
1.29
1.18
1.23
1.25
1.18
1.24
1.25
1.33
1.30
1.22
1.50

2.34

2.61
2.76
2.70
2.70
2.43
2.64
2.93
2.88
2.85
2.75
2.76
0.72
2.46
2.27
2.50
2.63
2.39
2.33
2.96
2.86
2.81
2.71
2.72
2.84
1.16

0.12
2.42
2.72
2.72
2.61
2.72
2.28
2.40
2.46
2.53
2.49
2.52
2.41
2.48

3.2

3.3
2.0
3.6
4.6
4.8
5.4
4.4
3.7
4.3
4.9
4.6
1.2
4.7
3.3
3.6
2.4
3.8
4.7
6.4
6.3
8.2
6.1
5.4
7.0
2.0

0.6

7.2

9.1

9.0
10.2
9.4

7.0

9.5

9.6
10.5
1.9

0.1

0.0

0.2





288.4
266.6
278.1
267.2
273.6
282.7
290.3
270.7
3123
295.3
224.5
270.7
269.7
240.5
271.0
379.9
247.3
280.9
313.8
283.5
335.7
322.8
390.0
331.5
185.4
214.3
236.4

224.1
353.3
205.1
215.3
272.3
365.1

3.045
2.814
2.933
2.813
2.807
2.957
3.036
2.818
3.252
3.072
2.410
2.801
2.808
2.596
2.846
4.240
2.696
2.963
3.187
2.800
3.096
3.234
3.924
3.420
1.944
2.262
2.476

3.342
3.619
2.152
2.257
2.824
3.517

208,488
208,071
207,704
206,117
195,163
208,188
207,758
208,329
209,096
207,758
216,204
200,925
213,296
203,696
204,046
189,087
208,575
207,467
198,771
197,379
202,325
199,533
197,338
202,588
211,246
205,554
200,352

114,321
179,167
200,913
199,479
205,242
195,550

0.20
0.20
0.21
0.22
0.21
0.21
0.21
0.17
0.17
0.17
0.17
0.16
0.17
0.15
0.16
0.15
0.16
0.17
0.18
0.17
0.15
0.14
0.13
0.13
0.23
0.16
0.16

0.21
0.17
0.17
0.17
0.18
0.18

87.2
88.0
86.4
87.5

88.7
89.1
88.7
87.8
87.2
87.7
86.8
87.5
87.0
89.9
87.6
87.1
86.7
86.7
86.6
85.3
85.1
83.3
85.2
85.4
87.7
88.2

86.1
86.2
85.3
85.2
85.8

61.8
64.6
62.7
62.8
64.4
64.0
63.8
64.0
63.4
63.7
64.1
65.4
63.8
63.9
65.5
64.4
67.2
63.5
63.1
62.3
61.3
62.5
63.3
62.8
66.1
65.3
66.3

66.98
66.46
65.99
62.15
61.43
58.67

86.4

89.1
82.1

76.2
79.2
78.0
79.4
83.1
80.6
76.7
84.2
82.0

78.8
80.2
78.8
86.3
81.6
85.8
81.8
75.1
75.7
68.2
79.0
80.4

77.4
64.6
71.2
75.6

1442
1437
1411
1447
1528
1418
1503
1407
1427
1430
1404
1420
1405
1419
1402
1691
1464
1499
1507
2341
2965
2806
2984
2896
2112
2051
2092

2192
2117
2039
2014
2160
1691

1565
1566
1564
1565
1563
1565
1567
1564
1565
1566
1566
1563
1564
1569
1565
1558
1567
1559
1566
1566
1566
1565
1567
1571
1569
1577
1570

1249
1565
1569
1575
1573
1568

2.41
2.48
3.00
2.21
1.90
1.77
2.75
2.73
2.25
9.20
2.70
3.90
2.44
3.63
3.75
3.50
2.32
2.60
1.32
1.65
3.86
4.73
2.43
2.57
2.30
1.93
3.17

4.97
3.04
2.70
1.66
1.48
1.53

10.00 0
9.80 25
9.61 0
9.39 36
7.59 607
9.94 0
10.13 17
9.50 0
9.17 8
9.18 0
9.22 0
8.00 481
9.08 0
9.39 0
9.69 0
8.45 399
4.06 2254
9.76 120
9.55 0
8.27 505
9.97 0
10.02 0
9.58 0
9.03 325
9.17 43
9.49 0
9.64 24
1.54 1776
6.53 874
9.54 1
8.94 0
9.18 0
9.45 0

1.37
1.25
1.24
1.34
1.24
1.25
1.25
1.24
1.26
1.38
1.48
1.25
1.27
1.53
1.35
0.88
1.21
1.16
1.39
1.35
0.92
0.63
1.24
1.22
1.26
1.34
1.07

0.36
1.00
1.25
1.47
1.34
1.28

2.66
2.51
2.69
2.78
2.55
2.50
2.52
2.75
2.75
2.71
2.41
2.30
2.43
2.40
2.62
2.09
1.15
2.24
2.61
2.68
2.75
2.98
2.46
2.53
2.47
2.59
2.50

0.95
1.86
2.46
2.47
2.51
2.53

0.0
0.0
0.0
0.4
0.1
0.0
0.1
0.1
0.1
0.5
0.3
0.2
0.0
0.2
0.1
0.3
486.1
11
0.1
0.1
0.0
0.0
0.2
0.1
0.0
0.1
0.2

69.0
115.2
0.3
0.5
0.5
0.5





xii

Gas Heat
Value
btu/scfm

944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944

xii

Coal Heat
Value
btu/lb

10,494
10,494
10,494
10,494
10,494
10,494
10,494
10,494
10,494
10,494
10,494
10,494
10,494
10,494
10,494
10,494
10,494
10,494
10,494
10,494

xii

Tire Heat
Value
btu/lb

12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909

xiii

Xiii

% Fuel

% Fuel Kiln Calciner

83.6%
84.7%
84.1%
81.5%
78.3%
80.0%
81.2%
78.5%
82.4%
86.4%
87.8%
85.1%
85.5%
84.3%
79.7%
81.4%
82.8%
82.7%
83.6%
80.0%

16.4%
15.3%
15.9%
18.5%
21.7%
20.0%
18.8%
21.5%
17.6%
13.6%
12.2%
14.9%
14.5%
15.7%
20.3%
18.6%
17.2%
17.3%
16.4%
20.0%

Xiv

Primary Air Kiln Run

Fan
(amps)

116.0
114.7
116.2
119.5
122.3
123.1
121.4
122.0
120.6
119.6
120.5
121.9
128.3
128.7
127.5
124.2
126.1
123.5
123.6
119.8

Time
hours

24.0
24.0
24.0
24.0
24.0
23.9
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
15.8

XV

Kiln Start
Up Mode
hours

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
54

XV
Kiln Shut
Down
Mode
hours

0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.5

XV XVi

Kiln
Downtime Comments

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.4
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0






944
944
944

944
944
944

10,494
10,494
10,494

10,494
10,494
10,494

12,909
12,909
12,909

12,909
12,909
12,909

88.5%
81.5%
83.2%

84.5%
80.9%
84.8%

11.5%
18.5%
16.8%

15.5%
19.1%
15.2%

94.0
114.1
117.4

101.0
114.1
120.2

9.2
214
22.6

15.6
24.0
24.0

11.6
2.1
11

7.8
0.0
0.0

3.3
0.5
0.3

0.5
0.0
0.0

24.0
24.0
24.0
24.0
24.0
24.0
0.0
0.0
0.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
0.0
0.0
0.0






944 10,494 12,909 86.1% 13.9% 126.9 24.0 0.0 0.0 0.0
944 10,494 12,909 84.3% 15.7% 125.9 24.0 0.0 0.0 0.0
944 10,494 12,909 85.2% 14.8% 127.8 24.0 0.0 0.0 0.0
944 10,494 12,909 82.3% 17.7% 128.0 24.0 0.0 0.0 0.0
944 10,494 12,909 79.3% 20.7% 123.2 22.2 0.0 0.3 1.5 Pyrometer Failed New Replacement is on Order
944 10,494 12,909 80.4% 19.6% 127.3 23.9 0.0 0.1 0.0 Pyrometer Failed New Replacement is on Order
944 10,494 12,909 80.3% 19.7% 120.6 24.0 0.0 0.0 0.0 Pyrometer Failed New Replacement is on Order
944 10,494 12,909 76.1% 23.9% 123.7 24.0 0.0 0.0 0.0 Pyrometer Failed New Replacement is on Order
944 10,494 12,909 79.4% 20.6% 120.9 24.0 0.0 0.0 0.0 Pyrometer Failed New Replacement is on Order
944 10,494 12,909 81.2% 18.8% 125.7 24.0 0.0 0.0 0.0 Pyrometer Failed New Replacement is on Order
944 10,494 12,909 84.5% 15.5% 127.6 24.0 0.0 0.0 0.0 Pyrometer Failed New Replacement is on Order
944 10,494 12,909 83.3% 16.7% 126.2 24.0 0.0 0.0 0.0 Pyrometer Failed New Replacement is on Order
944 10,494 12,909 82.9% 17.1% 106.9 10.9 6.4 1.5 5.3 Pyrometer Failed New Replacement is on Order
944 10,494 12,909 84.6% 15.4% 124.5 23.9 0.0 0.1 0.0 Pyrometer Failed New Replacement is on Order
944 10,494 12,909 84.9% 15.1% 124.2 24.0 0.0 0.0 0.0 Pyrometer Failed New Replacement is on Order
944 10,241 12,909 83.7% 16.3% 124.9 24.0 0.0 0.0 0.0 Pyrometer Failed New Replacement is on Order
944 10,241 12,909 79.2% 20.8% 120.9 24.0 0.0 0.0 0.0 Pyrometer Failed New Replacement is on Order
944 10,241 12,909 79.9% 20.1% 125.5 24.0 0.0 0.0 0.0 Pyrometer Failed New Replacement is on Order
944 10,241 12,909 83.5% 16.5% 126.5 24.0 0.0 0.0 0.0 Pyrometer Failed New Replacement is on Order
944 10,241 12,909 83.9% 16.1% 124.2 24.0 0.0 0.0 0.0 Quadtek Burning Zone Pyrometer Repairs In Progress
944 10,241 12,909 83.6% 16.4% 124.4 24.0 0.0 0.0 0.0 Quadtek Burning Zone Pyrometer Repairs completed
944 10,241 12,909 83.7% 16.3% 122.8 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,241 12,909 83.6% 16.4% 119.2 23.7 0.1 0.3 0.0 Kiln BZT Coming from Quadtek
944 10,241 12,909 83.6% 16.4% 124.4 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,241 12,909 83.6% 16.4% 123.4 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,241 12,909 85.2% 14.8% 124.5 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,241 12,909 84.0% 16.0% 123.7 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,241 12,909 85.4% 14.6% 122.3 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,241 12,909 84.0% 16.0% 121.0 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,241 12,909 85.3% 14.7% 122.2 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,241 12,909 83.9% 16.1% 124.5 18.9 0.0 0.1 5.0 Kiln BZT Coming from Quadtek

24.0
944 10,241 12,909 87.3% 12.7% 93.0 6.9 16.8 0.3 0.0 Kiln BZT Coming from Quadtek
944 10,241 12,909 84.2% 15.8% 121.3 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,241 12,909 85.4% 14.6% 120.3 18.5 0.0 0.0 5.5 Kiln BZT Coming from Quadtek

24.0
944 10,241 12,909 88.5% 11.5% 87.1 5.2 18.8 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,241 12,909 83.7% 16.3% 121.2 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,436 12,909 82.7% 17.3% 117.8 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,436 12,909 82.8% 17.2% 118.1 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,436 12,909 79.0% 21.0% 117.6 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,436 12,909 78.9% 21.1% 121.2 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,436 12,909 79.1% 20.9% 123.0 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,436 12,909 83.6% 16.4% 127.4 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek
944 10,436 12,909 84.7% 15.3% 130.4 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek






944
944
944

944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944
944

10,436
10,436
10,436

10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436
10,436

12,909
12,909
12,909

12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909
12,909

84.5%
83.7%
95.1%

84.0%
81.4%
80.2%
78.9%
80.2%
79.8%
79.2%
78.0%
78.8%
82.8%
84.2%
83.8%
81.4%
79.5%
78.9%
79.2%
80.4%
82.0%
82.5%
82.8%
78.0%
80.1%
80.4%
81.5%
80.7%
80.5%
81.3%
80.6%
78.5%
79.6%
79.6%
80.1%
80.2%
81.0%
81.8%

15.5%
16.3%
4.9%

16.0%
18.6%
19.8%
21.1%
19.8%
20.2%
20.8%
22.0%
21.2%
17.2%
15.8%
16.2%
18.6%
20.5%
21.1%
20.8%
19.6%
18.0%
17.5%
17.2%
22.0%
19.9%
19.6%
18.5%
19.3%
19.5%
18.7%
19.4%
21.5%
20.4%
20.4%
19.9%
19.8%
19.0%
18.2%

132.1
127.2
72.3

120.5
125.1
125.2
125.0
125.2
125.3
125.4
124.6
124.9
125.7
125.5
124.9
1241
107.5
123.8
121.7
123.9
123.9
124.3
122.6
122.0
121.7
121.2
121.8
123.3
124.0
123.0
120.6
120.4
124.8
131.2
130.8
130.2
130.1
129.6

24.0
21.8
1.5

22.3
23.5
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
17.3
24.0
24.0
24.0
24.0
24.0
24.0
24.0
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Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek
Kiln BZT Coming from Quadtek





944 10,436 12,909 84.2% 15.8% 131.0 11.2 0.0 0.3 12.5 Kiln BZT Coming from Quadtek
24.0 Kiln BZT Coming from Quadtek
24.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 80.6% 19.4% 117.9 21.9 1.9 0.3 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 80.9% 19.1% 121.6 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 82.3% 17.7% 122.6 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 82.2% 17.8% 123.0 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 84.6% 15.4% 121.8 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 82.9% 17.1% 123.4 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 80.5% 19.5% 124.3 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 80.9% 19.1% 123.6 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 81.1% 18.9% 124.8 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 81.3% 18.7% 124.1 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 82.1% 17.9% 123.6 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 89.2% 10.8% 103.4 4.4 8.7 0.3 10.6 Kiln BZT Coming from Quadtek

944 10,436 12,909 82.5% 17.5% 125.1 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 82.3% 17.7% 118.0 21.5 0.6 0.5 1.4 Kiln BZT Coming from Quadtek

944 10,436 12,909 81.9% 18.1% 124.6 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 79.4% 20.6% 123.6 24.0 0.0 0.0 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 81.9% 18.1% 119.2 23.0 0.5 0.5 0.0 Kiln BZT Coming from Quadtek

944 10,436 12,909 81.1% 18.9% 118.4 20.8 3.2 0.0 0.0 Both Quadtek and IR Pyrometer failed during Kiln Outage
944 10,436 12,909 79.4% 20.6% 123.5 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 80.1% 19.9% 126.9 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 80.8% 19.2% 124.4 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 81.5% 18.5% 123.1 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 80.8% 19.2% 123.0 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 80.5% 19.5% 122.0 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 79.9% 20.1% 120.2 0.2 0.1 0.3 23.5 Both BZT Pyrometers down Working on Parts/Repairs

24.0 Both BZT Pyrometers down Working on Parts/Repairs
24.0 Both BZT Pyrometers down Working on Parts/Repairs
24.0 Both BZT Pyrometers down Working on Parts/Repairs

944 10,436 12,909 96.9% 3.1% 85.4 1.4 15.6 0.5 6.5 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 82.9% 17.1% 122.9 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 80.8% 19.2% 122.2 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 79.9% 20.1% 127.7 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 81.3% 18.7% 131.9 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 80.6% 19.4% 132.1 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 83.6% 16.4% 128.7 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 81.3% 18.7% 127.6 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 79.1% 20.9% 131.3 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 78.5% 21.5% 129.9 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 80.8% 19.2% 127.6 23.8 0.0 0.3 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 82.1% 17.9% 131.2 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
944 10,436 12,909 83.6% 16.4% 129.6 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs

944 10,436 12,909 82.9% 17.1% 128.0 24.0 0.0 0.0 0.0 Both BZT Pyrometers down Working on Parts/Repairs
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Kiln BZT Installed, Calibration is off

Kiln BZT Installed, Calibration is off

Kiln BZT Back on IR Pyrometer

Kiln IR Pyrometer Failed
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11011 Copby
OVERLAND PARK, KS 66210
PHONE 913/451-8900 FAX 913/451-1686

CURTIS D. LESSLIE, PE

VICE PRESIDENT, ENVIRONMENTAL AFFAIRS WRITER'S DIRECT LINE — 913/319-6065

June 30, 2016

Via Certified Mail: 7015 1520 0002 7169 8347 Via FED EX: 8024 4648 0613

Chief, Environmental Enforcement Section Phillip Brooks

Environment and Natural Resources Division U.S. Environmental Protection Agency
U.S. Department of Justice MC 2242A

Box 7611 Ben Franklin Station 1200 Pennsylvania Ave. NW
Washington D.C. 20044-7611 Wiashington D.C. 20460

Re: DOJ No. 90-5-2-1-08221

Re: DOJ No. 90-5-2-1-08221 Ash Grove Cement Co.,
Seattle, WA NOx Demonstration Period Report and Data

To Whom it May Concern:

As required by Appendix A, Paragraph 111.3.(d) of the Consent Decree, attached please find a
copy of the NOx Demonstration Period Report and a CD containing the demonstration period
data for the kiln at our Seattle, Washington plant.

Please do not hesitate to contact me at (913) 319-6065 if you have any questions.

Sincerely,

Curtis D. Lesslie, P.E.
Vice President, Environmental Affairs
Ash Grove Cement Company

Enclosure

Cc: Steve Ryan
Thomas R. Wood
Carey Austell
Stuart Clark, WA State Dept of Ecology
Laurie Halvorson, Puget Sound Clean Air Agency
John Keenan, U.S. EPA Region 10
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