
TXI OPERATIONS, LP 

HUNTER CEM%NT PLANT 

' US. ENVTRONMENTAL PROTECTION AGENCY INFORMATION 
REQUEST SECTION 11 4 OF THE CAA (42 U.S. C. section 741 4) 

MERCURYAND TOC CONTENT ANALYSIS OF P O R T W D  
CEMENTKILN FEED MATERIALS, FUELS, CEMENT KILN DUST 

(PART I OF 11- TOC ANALYSIS) 

JULY 2007 

PREPARED BY: 

Soc Lindholm 
TXI Operations, LP 

7781 FMR 1102 
New Brannfels, Texas 78132 

Phone: (512) 396-4244 ext. 263 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
RESEARCH TRIANGLE PARK, NC 2771 1 

. 8 MAY 2W7 

Mr. Leo Faciane 
TXI 
134 1 West Mocking Bird Lane 
Dallas, Texas 75247-69 13 

OFFICE OF 
AIR QUALITY PLANNING 

AND STANDARDS 

Re: Requirement to provide information according to Title 42 of the Unites States Code, 
Chapter 85, Subchapter I, Part A, section 7414 (42 U.S.C 7414) 

Dear Mr. Faciane: 

The U.S. Environmental Protection Agency (EPA) is collecting additional information 
about your industry, Portland Cement Manufacturing. This information is for the purpose of 
developing standards under Section 1 12 (d) of the Clean Air Act (CAA) for the industry, and 
assessing the Section 112(d) standards which EPA has already promulgated for the industry. 
Specifically, EPA is reconsidering the new and existing source mercury and total hydrocarbon 
standards in the Portland Cement Manufacturing NESHAP amendments promulgated on 
December 20,2007. See 71 FR 76553. Based on comments raised in the reconsideration, and 
a recent decision by the D.C. Circuit Court of Appeals in Sierra Club v. EPA, no. 03-1230 @.C. 
Cir. March 14,2007), EPA is gathering data to better assess the variability of mercury and total 
hydrocarbon emissions for individual kilns. 

We are requesting this information under the authority of Section 1 14 of the CAA (42 
U.S.C. section 74 14), and, as also authorized by Section 1 14, require that you send your 
completed surveys to us by 75 days fiom the receipt of this letter. Specifically, Section 1 14(g) 
allows EPA to require source owners to fiunish "such other information as the Administrator 
may reasonably require." Because this information relates directly to a critical issue for the 
Portland Cement Manufacturing NESHAP, namely the amount of intra-kiln variability associated 
with mercury and hydrocarbon emissions fiom Portland cement kilns, it is reasonable to require 
Portland cement facilities to generate and submit this information. 

In the enclosed survey, we request information on mercury and total organic carbon 
(TOC) content of portland cement kiln feed materials (including fly ash), fuels, cement kiln dust, 
and (for facilities with continuous monitors) total hydrocarbon emissions. We are also asking 
for copies of mercury and hydrogen chloride (HCI) emission test reports and any associated plant 
operation data obtained during the test necessary for evaluating that data. We are not requiring 
you perform any mercury or HCI stack tests as part of this request, we are only asking for reports 
of tests that have already been performed. Enclosure 1 includes survey forms that you should 
use to provide the information to us. Please complete one of the survey forms in Enclosure 1 
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L for each of your facilities unless any of those facilities is part of another company and is 
separately incorporated as a subsidiary or affiliate of your company. If any one of your facilities 
is separately incorporated, please do not complete any of the surveys in Enclosure 1 for that 
facility. 

As noted in Enclosure 1, we are requiring the data on the mercury and TOC contents of 
the kiln feed be provided for each facility operated by your company. For facilities with 
multiple kilns, you may choose to sample the feed to any one kiln if all kilns have exactly the 
same feed materials. However, please provide the feed material usage by individual kiln. For 
kilns with total hydrocarbon monitors, please provide the data for each individual kiln. Detailed 
instructions are included within the enclosure. 

Using the information you provide to us in these surveys, along with similar information 
we receive fiom other companies in your industry, we will determine the amount of mercury and 
total hydrocarbons typically emitted fkom cement kilns and the intra-kiln variability of those 
emissions. We are sensitive to the amount of time and effort required to complete these surveys. 
Therefore, we have tried to limit the information requested to only those features important to 
developing and reassessing the regulation so as to minimize the time you need to spend. I 
would like to assure you that nothing is being requested that we do not feel is necessary to 
achieve our goals stated above. You may respond "Not Applicable" to questions that do not 
apply to your facilities. 

Enclosure 2 contains a summary of our legal authority in Section 1 14 of the CAA to 
obtain the information requested in these surveys. If you believe that providing any specific 
information to us would reveal a trade secret, please identify this information clearly in your 
response. However, please do not label your entire response "Confidential" if only a portion 
includes trade secrets. You can see in Enclosure 2 the type of information that EPA may ask of 
you at a later time to prove that any information you hate so identified is truly confidential. 
Any information determined to be a trade secret will be protected by 18 U.S.C. 1905. If you do 
not claim as confidential any of the information in your returned survey, we can make this 
information available to the public without notifying you further (40 CFR Part 2.203, 
September 1,1976). Because Section 114 of the CAA does not allow emission data to be 
claimed as confidential, the emission data you provide to us can be made available to the public. 
A detailed explanation of what we consider to be emission data is contained in Enclosure 3. 

We have contracted RTI International (RTI) (Contract No. EP-D-06- 1 18) to help us 
gather information about your industry. Asnoted in Enclosure 4, we have designated RTI to be 
our authorized representatives. Therefore, RTI has the sarne'rights discussed above and in 
Enclosure 2 as EPA has.. This means that RTI will have access to all information provided to us 
in your completed survey. As a designated representative of the Agency, RTI must, by law, also 
abide by the requirements of 42 U,S.C. 7414(c) in regard to the confidentiality of what you claim 
to be trade secrets. 

Enclosure 5 summarizes our policies and procedures for handling trade secret information 
and describes how our contractor also is required to use the same procedures as we do. Because 



L our contractors or other authorized representatives are required to follow the requirements in 
Enclosure 4, we believe that we can ensure your rights and protect any privileged information 
you submit to us. 

Copies of these survey forms have been given to representatives of your industry for their 
comments. We have attempted to incorporate their comments and suggestions into the final 
version. If you have questions regarding the need for this survey or need clarification on the 
information we are requesting, please contact Mr. Keith Barnett with EPA's Office of Air 
Quality Planning and Standards at 9 19-54 1-5605 (e-mail barnett.keith(ii,e~a.nov). Questions 
relating to how to gather the data we are requesting (such as sampling locations, sampling 
intervals, and the like) also should be addressed to Mr. Barnett. As we discussed at our 
May 3,2007 meeting, it is natural that such interpretive questions will arise, and EPA will work 
with affected plants to mutually and reasonably resolve these questions. 

Please return the completed survey form(s) to Mr. Barnett at the following address by 
75 days from the receipt of this letter. However, if you can not meet this date due to 
unavoidable delays (such as a plant outage) we will grant an extension. Should you need an 
extension, please contact Mr. Barnett by phone or email with an estimated completion date and 
the reason(s) for the unavoidable delay. Mr. Barnett's address and other contact information 
are: 

Mr. Keith Barnett 
U.S. EPA Mailroom (D243-02) 
United States Environmental Protection Agency 
Office of Air Quality Planning and Standards 
Research Triangle Park, NC 2771 1 
91 9-541-5605 
Barnett. keith@epa.gov 

I am sure you understand how important it is for the EPA to use the very best information 
available to develop the most meaningful standard. Your help in providing this information is 
greatly appreciated. 

Sincerely, 

ef P&., 
dh Peter Tsirigotis 
0 Director 

Sector Policies and Programs Division 

5 Enclosures 

cc: John Steib, Texas Commission on Environmental Quality 
Tom Diggs, EPA Region VI 



Enclosure 1 

PORTLAND CEMENT MANUFACTURING 

MERCURY AND THC EMISSIONS INFORMATION COLLECTION 

GENERAL INSTRUCTIONS 

Please provide the information requested in the following forms. If you are unable to 

provide the information requested, please provide any information you believe may be relevant. 

Use additional copies of the request forms, as needed, for your response. 

If you believe the disclosure of the information requested would compromise a trade 

secret, clearly identify such information as discussed in the cover letter. Any information 

subsequently determined to constitute a trade secret will be protected under 18 U.S.C. 1905. If 

no claim of confidentiality accompanies the information when it is received by EPA, it may be 

made available to the public by EPA without further notice (40 CFR 2.203, September I, 1976). 

Because section 1 14(c) of the Clean Air Act exempts emission data from claims of 

confidentiality, the emission data you provide may be made available to the public. A definition 

8. of what the EPA considers emissions data is provided in 40 CFR 2.301(a)(2)(i) and in 

Enclosure 3. 

This request for information is divided into three parts: 

Part I - General Facility Information. Complete this part once for each facility. 

Part I1 - Mercury and total organic carbon (TOC) contents of kiln feed materials and mercury and 

total hydrocarbon (THC) test data. 

Part I11 -THC continuous monitor Data. 

Part IV - HCI Test Data. 

Parts I and I1 are to be completed for all facilities. Part I11 is to be completed for those facilities 

that operate a continuous emissions monitor for THC emissions. Part IV is to be completed for 

facilities that have performed emission'tests for HCl. Detailed instructions for each part follow. 



Questions regarding this information request should be directed to Mr. Keith Barnett at 

(919) 541-5605. 

Return this information request and any additional information to: 

Mr. Keith Barnett 
U.S. Environmental Protection Agency 
Office of Air Quality Planning and Standards 
Mail Code D234-02 
Research Triangle Park, North Carolina 277 1 1 

PART I: GENERAL FACILITY INFORMATION (Please fill out a separate form for each of 

your facilities) 

1. Name of legal owner of facility: TXI O~erationsy LP 

2. Name of legal operator of facility, if different from legal 

owner: same as above 

3. Address of K l e g a l  owner or-operator: 1341 W Mockingbird LN STE 700W 

Dallas, TX 75247-68 13 

4. Complete street address of facility (physical 

location): 7781 FMR 1102 

New Braunfels, TX 78132-3412 

5.  Provide facility mailing address if different from physical location: same as above 

6. Name and title of contact(s) able to answer technical questions about the completed 

survey: Soc Lindholm 

2 



I 

b 7. Contact(s) telephone number(s): (512) 396-4244 ext. 263 cell:(830) 708-9987 

and e-mail address(es): slindholm@txi.com 

8. What fuels are fired in the cement kilns (if you have multiple kilns at this facility, note 

which kilns burn which fuels) 

L/ coal pet coke d TDF natural gas other 

(specify ) 

9. If coal is fired, indicate which type of coal is utilized: 

- lignite - subbituminous (including waste coal) 

< bituminous (including waste coal or gob) - anthracite (including waste coal or culrn) 



10. ' Kiln identification (or designati0n);design kiln capacity (tpy of clinker production) for each kiln located at this facility 
(do not include any kilns that burn hazardous waste). 

the exhaust goes to bypass? 



L 1 1 .  For each kiln noted in Part I, question 10, provide the following information: 

'Examples: ~ow-NO, burners; selective catalytic reduction (SCR); 
selective non-catalytic reduction (SNCR) 

2~xamples: wet flue gas desulfurization (FGD; any type); dry scwbbing 
(any type); compliance (low sulfur) coal 

3~xamples: fabric filter; cold-side electrostatic precipitator (ESP) 
Examples: thermal oxidizer; ciirbon injection 



k e w  PART 11. MERCURY AND TOTAL ORGANIC CARBON CONTENT OF KILN FEED 

MATERIALS AND EMISSIONS TEST DATA 

For each individual raw material used ineach of your cement kilns, collect and analyze a daily 

sample for mercury total organic carbon for 30 days. The sampling does not have to be for 

30 continuous days, but we need a total of 30 days of data. For example, if your facility uses 

coal and petroleum coke as fuels, and limestone, shale, sand, and iron ore as feed materials, you 

would report the mercury concentration in each of these materials for each day. You should 

, include all feed materials, both mined materials and materials that might be perceived as waste 

materials; such as fly ash, cement kiln dust and mill scale. Also provide the amounts of each 

material used. You can report annual materials usage if daily usage figures are not available. 

For mercury the analysis methods should be EPA Method 747 1 with sample preparation by 

methods 7473 or 3052. The mercury detection limit should be 20 parts per billion or le'ss. The 

analysis method for TOC should be EPA Method 9060 or 9060A. If for any reason you have 

concerns or questions about these methods, you must (preferably by phone or email) contact: 

L 
Mr. Keith Barnett 
U.S. Environmental Protection Agency 
barnett.keith@,epa.gov 
919-541-5605 

You should report materials usage separately'for each kiln. If more than one kiln uses exactly 

the same raw materials you may provide one set of mercury analysis data per day for the kilns 

using identical feed materials, but materials usage figures need to be provided for each individual 

kiln. 

We are also requesting daily mercury analyses for the cement kiln dust collected in a control 

device, regardless of whether the dust is returned to the process. If some cement kiln dust is not 

returned to process we need the annual quantity of the dust that is not returned to the process. 

Please sample, analyze, and report any collected cement kiln dust from the alkali bypass (if 
' installed) separately fkom the.cement kiln dust collected in the PM control device. Also, report 



the amounts of alkali bypass cement kiln dust not returned to process separately from any other 

dust not returned to the process. 

All analyses and materials usage figures should be for the same time period, but note that you 

may report annual materials usage and dust removal figures if they are representative of the 30 

days of sampling. 

Concurrent fuel, raw material, and cement kiln dust sampling and analysis should be done by 

taking samples at approximately 8 hour intervals each day, for a total of three samples of each 

material each day. The samples need not be exactly 8 hours apart, and may be taken 

concurrently, rather than all at exactly the same time. Take the samples prior to blending the 

different raw materials, but as close to the blending step as possible. For each material sampled, 

the three 8-hour samples should be combined and analyzed as the daily sample for that material. 

Sample size, ID protocols, sampling methods, etc. are left to your discretion. As long is we can 

identify the material, sample day, kiln and analysis results and you can meet the mercury 

detection limit. Variations in these instructions due to site specific conditions are allowed, but 

we ask you notify the contact person previously noted prior to beginning the sampling. You may 

exceed the 75 day response requirement if it the result of unavoidable delay, but you must notify 

us of the delay and the reason(s). 

An example of what we need in your da& submission on mercury is shown below. In this case 

there is no alkali bypass, but it is estimated that 30,000 tons per year of the materials collected in 

the baghouse is not returned to the kiln. 

Example Data - Daily Analysis of Fuel agd Feed for Kiln No. 1 



Note that when you are below the detection limit you should use a < sign. Also note in this 

example that there was one Zday outage, and that the detection limit was typically 20 ppb, but in 

a few cases was reported as 10 ppb. 

. Kiln materials usage can be reported as shown below as long as the annual usage figures are 

representative of usage during the sampling period. If not, report usage during the sampling 

period. 

Raw Materials 

Limestone 
Shale 
Clay 

Annua! Usage 
(tonslyr) 

83,120 
141,100 
91,840 



In addition, we are asking for complete copies of any mercury andlor total hydrocarbons 

emission stack tests performed on youi cement kilns. We need a copy of the complete test report 

including test protocols, field data sheets, lab analysis sheets, and operating conditions of the kiln 

during testing. Note that we are asking for reports of tests already performed. We are not asking 

Iron Ore 
Coal 
Materials collected in baghouse 
not returned to the kiln 

you to perform a stack test at this time. If the kiln has been modified since the test and no longer 

matches the information in section 1. Please Provide information on the kiln as it was configured 

at the time of the emissions test. The operating conditions of interest are kiln feed rate or 

production rate, condition of the raw mill (on/off), amounts of cement kiln dust wasted (if any) 

during the tests, fuels fired and fuel firing rates, and any other operating conditions that you think 

may have affected the measured mercury and THC emissions during the test. 

90,400 
90,100 
30,000 

PART 111. THC CONTINUOUS MONITOR DATA 

If your facility is equipped with a monitor for total hydrocarbons, we need daily average THC 

emissions measured with the monitor over a 30-day period. The monitor should be installed and 

certified according to protocol PS-8A of Appendix B to 40 CFR Part 60 or the equivalent. We 

also need to know the fuels fired during that period. If the types of fiels varied, we also need to 

know during what time periods the different fuels were fired, and any other variations in kiln 

operating parameters that may have affected THC emissions. 

PART IV. HCl DATA 

We are asking for complete copies of any HCl emission stack tests performed on your cement 

kilns. We need a copy of the complete test report including test protocols, field data sheets, lab 

analysis sheets, and operating conditions of the kiln. The operating conditions of interest are kiln 

feed rate, production rate, condition of the raw mill (onloff), amounts of cement kiln dust wasted 



(if any) during the tests, fuels fired and fuel firing rates, and any other operating conditions that 

you think may have affected the measured HCI emissions during the test. 



Enclosure 2 

EPA's Information Gathering Authority 
Under Section 114 of the Clean Air Act 

Under Section 114 of the Act (42 U.S.C. 7414), Congress has given the U.S. Environmental 
Protection Agency broad authority to secure information needed "for the purpose of (i) developing or 
assisting in the development of any implementation plan under Section 1 10 or I 1 l(d), any standard of 
performance under Seotion 1 I I ,  or any emission standard under Section 112, (ii) determining whether any 
person is in violation of any such standard of any requirement of such a plan, or (iii) carrying out any 
provision of this Act." Amount other things, Section 114 authorizes EPA to make inspections, conduct 
tests, examine records, and require owners or operators of emission sources to submit information 
reasonably required for the purpose of developing such standards. In addition, the EPA Office of General 
Counsel has interpreted Section 114 to include authority to photograph or require submission of 
photographs of pertinent equipment, emissions, or both. 

Under Section 114, EPA is empowered to obtain information described by that section even if you 
consider it to be confidential. You may, however, request that EPA treat such information as confidential. 
information obtained under Section 114 and covered by such a request will ordinarily be released to the 
public only if EPA determines that the information is not entitled to confidential treatment.' Procedures to 
be used for making confidentiality determinations, substantive criteria to be used in such determinations, 
and special rules governing information obtained under Section 114 are set forth in 40 CFR Part 2 
published in the Federal Re~ister on September 1, 1976 (40 FR 36902). 

Pursuant to j 2.204(a) of EPA's Freedom of Information Act (FOJA) regulation, in the event a 
request is received, or it is determined that a request is likely to be received, or EPA desires to detemine 

i whether business information in its possession is entitled to confidential treatment even though no request 
for release of the information has been received, please be advised that EPA will seek, at that time, the 
following information to support your claim as required by § 2.204(e)(4) of EPA's FOIA regulations: 

I .  Measures taken by your company to guard against undesired disclosure of the information 
to others; 

2.. The extent to which the information has been disclosed to others, and the precautions taken 
in connection therewith; 

3 .  Pertinent confidentiality determinations, if any, by EPA or other Federal agencies, and a 
copy of any such determinations, or reference to it, if available; and 

4. Whether your company asserts that disclosure of the information would be Likely to result 
in substantial harmful effects on the business' competitive position, and if so, what those 
-1 effecfs would be, why they should be viewed as substantial, and an explanation of 
the causal relationship between disclosure and such h d l  effects. 

1 
Section 114 requires public availability of all emission data and authorizes disclosure of confidential 

information in certain circumstances. See 40 FQ 36902 - 36912 (September 1, 1976). 



Enclosure 3 
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Dated: February 1 4 ,  1 9 9 1 .  
Paul Lapeley, 
Director, Regula Cory 
Management Division.  
[FR Doc 9 1 - 4 1 1 3  Filed 2-20-91 ;  
8 : 4 5  am] 
BILLING CODE 858050.M 

Disclosure of Emission Data Claimed as 
Confidential Under Sections 110 and 114(c) of 
the Clean Air Act 

AGENCY: Environmental Protection Agency 
(EPA). 
ACTION: Notice of policy on public release of 
certain emission data submitted under 
sections 110 and 1 14(c) of the Clean Air Act 
(CAA). 

SUMMARY: Section 114(c) ofthe CAA 
excludes emission data fiom the general 
definition of trade seaet information. Certain 
classes of data submitted to the EPA under 
sections 110 and 1 1 q a )  of the CAA are 
emission data, and, as such, cannot be withheld 
fiom disclosure as wnfidmtial pursuant to 
sedion 1905 oftitle 18 ofthe United states 
Code. This notice clarSa, EPA's oumnt 
policy, and solicits comment regarding that 
policy and categories of data whicb it considers 
excluded &om a w e  secret d e f d o n .  
DATES: Written comments putaining to this 
notice are ques ted  by April 22,1991. 
ADDRESSES: Submit comments to: Nancy 
D. Riley, U.S. Environmental Protection 
Agency. Emission Standards Division, 
Pollutanl Assarnent Branch (MD-13), 
Research Triangle Park NC 2771 1. 
FOR FURTHER INFORMATION 
CONTACT: Timothy Mohin (telephone: 
(919) 5414349 cwnmerc iWS 629-5349) 
or Kann Blaaddd  (telephone: (919) 541- 
5503 -S 629-5503), Pollutant 
Asseswent Branch (MD-13), Emission 
Standards Division; or Thomas Rosendahl 
(telephone: (919) 541-5404 commerciaUFTS 
629 J404), National Air Data Branoh (MD- 
14), Technical Support Division; 
U.S. Environmental Protection Agency, 
Resear2h Triangle Park North Carolina 
27711. 
SUPPLEMENTARY INFORMATION: The 
EPA routinely uses the authority of sections 
1 10 and 1 1qa)  of the CAA to gather terbnical 
information fiom indwbik involved in 
operatiom that l e d t o  emission of pollutants to 
the ambient air. This information has been 
used, among other things, to better charaderize 
emitting facilities and to evaluaQ the need for 
and impacts of potential regulation. 

Informalion requests under seotions 110 and 
1 14(a) of the CAA typically include 
questions on uncontrolled and amtrolled 
mission rates and &ion patametas of the 

I pollutant or group of pollutants of concern. 

L 

The respondent+ sometimes claim that its 
nsponse constitutes uade seaet information, 
and thus, should be treated as confidential. 
Claims of confidentiality may be made under 
xction 114(c) of the C h i ,  which states "* 
upon a showing satisfaclory to the 
Administrator by any person that rpcords, 
repork, or informalion, or a parlicular pad 
thereof, (other than emission data) to which the 
Administrator has access under this sedion if 
made public, would divulge methods or 
processes entitled to protection as trade secrets 
of such person, the AdminisIrator shall 
comider such * * confidential in accordance 
with the purposes of sedion 1905 of title 18 of 
the United states Code * * *." Ifthe 
Adnkkhtor  so determines, the information is 
not disclosable to the public. 

However, sedion 1 14(c) of the CAA 
provides that information claimed to be a trade 
seaet but which wnstitutes emission data may 
not be withheld as confidential. Although 
typically the EPA evaluales wheiher 
information cunctitutes emission data on a 
case-by-case basis, it believes that some kinds 
of data will always constitute emission data 
withio the meaning of sedon 114(c). The 
purpose ofthis notice is to describe, without 
atlempting to be comprehensive, that 
information which the EPA generally considers 
to be emission data, and which m o t  qualify 
as con6dential under either sedion 11%~) or 
section 110 (as sdhrfh in41 CFR 51.321, 
51.322, and 51.323) ofthe CAA. The EPA is 
issuing this notice to clarify its policy and 
procedures, to facilitate the usi! ofthese data in 
automated data eystanr and wmputa-based 
simulation models, and to expedite processing 
of d a h  for wddentiality or requests for 
disclamre. 

The EPA preseatly determines that data 
submitted to it as emission data does not 
qualify as confidential if it meets the following 
definition under 40 CFR 2.301(a)(2)(i): 

a Definitions. For the purpose of this 
sedion, (1) Act meaa9,the Clean Air A& as 
amended, 42 U.S.C. 7401 et seq. (Z)(i) 
Emission data meam, with reference to any 
source of emission of any substance into the 
air- 

(A) Information necessary to delmnine the 
identity, amount, h p m c y ,  concentratioq or 
other charactaistics (to the extend related to 
air quality) of any emission which has been 
emitted by the source (or of any pollutant 
resulting hrn any emission by the source), or 
airy combination of the foregoing: 

(B) Wormation necegsary to determine the 
identity, ~ o u n f  6quency. concabdon, or 
other characltenstics (to the extan related to air 
quality) of the emission 

whi& tinder an applicable standard or 
limitation, the source was authorized to emit 
(includhg, lo the extent necessary for wch 
purposes, a description of the manner or rate of 
operation ofthe source), or any combinaiion of 
the foregoing. 

(C) A general description of the location 
andlor nature of the source to the erttent 
necessary to identify the source and to 
distinguish it &om dher sources (including, to 
the extent necessary for such purposes, a 
description of the device. installation, or 
operation constituting the source). 

The table below lists the specific data fields 
which the EPA presently considers 
to constitute emission data and provides a brief 
desoription of what each data field describes. 
The descriptions are intended to provide 
general information. This list is not 
exhaustive, and, thmfore, other data might be 
found, in a proper case, to constitute emission 
data 

Emission Dala Fields . 

Facility Identification: The following data 
fields are needed to establish the identity and 
location of emission sources. This shall also 
include a description or an identifier of the 
device, installation, or operation constituting 
the source. These data are used to locate 
sources for dispersion evaluation and exposure 
modeling. 
Plant Name and related point identifiers 
.Adbcss 
City 
a u d l  
AQCR (Air Quality Control Region) 
MSA PMSA CMSA (Metropolitan SIatistioal 

state 
zip Code 
Ownership and point of contact information 
Locdional Identifiers: 
Latitude & Longitude, or UTM Grid 
Coordiinates' 
SIC (Standard Industrial Classification) 
Emission point, device or operation description 
information 
SCC ( S o w  Classification Codes) 

Emission Parameters: The following data 
fieldp are a d d  to establish the characteristics 
of tbe emissions. This information is needed 
for the analyses ofdispersion and potential 
control equipment 
'Emission type 

(e.g, nature of emissions such as COa), 
particulate or a specific toxic compound, 
and origin of emissions such as process 
vents, storage tanks or equipment leaks) 

Emission'* 
(e.g., the amount released to the atrnosphm 

over time such as kgly or IWyr) 
Release height 
(eg., height above ground level where the 

pollutant is emitted to the atmosphere) 
Description ofterrain and surrounding 

structures 
(e.g., the site ofthe area agpciated with 

adjacent strua(urcs in squan metera and 
terrain descriptiods such as mountainous, 
urban, orrural) 

St& or vatt diameter at point of emissions 
(ag., the inside diameter ofwnt at the point 

of emission tothe atmosphere in meters) 
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Release velocity 
(e.g., velocity of release in dsec)  

Release temperature 
(e.g.. tempmature of release at point of 

release in degrees Kelvin) 
Frequency of release 

(e.g., how often a release occurs in events 
per YW) 

Duration of release 
(e.g.. the t h e  associated wilh a release to 

the almosphere) 
Concentration 

(e.g., the amount of an emission slream 
wnstituenl relative to other stream 
constituents expresed as parts per 
million (ppm), volume percent, or weight 
percent) 

W i t y  of the emissions stream or average 
molecular weight 
(e.g., density expressed as tinction or 

multiple of the density of air. molecular 
weight in glg-mole) 

Boiler or process design capacity 
(e.g.. the groa heating value of !%el 

input to a boiler at its maximum design 
rate) 

Emission estimation method 
(e.g., the method by which an emission 

estimate has been calculated such as 
m d a l  balance, source tesf use of AP- 
42 emission factors, elc.) 

Patent space heat 
(e.g., the percent of fuel used for space 

heating) 
Hourly maximum design rate 

(e-g., the greatest operating rate that would 

L be expected for a source in a 1-hour 
period) 

The EPA has determined Ulat these data are 
emission data and releasable upon request. 
This detrrminatiw applies to data currently 
held by EPA as well as to information 
submitted to EPA in the fuure. Future 
rcquesta for information under sections 110 
and 1 14 of the CAA will indicate that these 
emission data will not bs held confidential. 
This determination applies only to the data 
i i  in the table. Determinations will 
continue to be made on a case-by-case basis for 
data not specified in this generic detaminatim 

&r consideration of comments on this 
policy, a revised policy/detem+ation may be 
published 
Dated: February8,1991. 

Michael Sbapiio. . 
Acting Assistant Administrator for Air and 
Radiation. 
[FR Doc. 91-4114 Piled 2-20-91: 8:45 am] 
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Enclosure 5 

January 2002 

Summary of Procedures for 
Safeguarding Clean Air Act 

Confidential Business Information 

1. Purpose 

This memorandum describes U.S. Environmental Protection Agency (EPA), Office of 
Air Quality Planning and Standards (OAQPS) policy and procedures set forth for the handling of 
information claimed as Confidential Business Information (CBI), whether submitted voluntarily 
or obtained under Section 114 of the Clean Air Act (CAA), and governed by EPA regulations in 
40 Code of Federal Regulations (CFR), Part 2, Subpart B, and other EPA regulations and 
policies. 

2. Reference Documents: 

a. Clean Air Act, as amended. 
b. 40 C m  Chapter 1, Part 2, Subpart B - Confidentiality of Business Information. 
c. EPA Information Security Manual. 
d. Clean Air Act Confidential Business Information Security Manual (January 2002). 

3. Exception: 

This document was prepared as a summary of data gathering and handling procedures 
used by the OAQPS of the EPA. Nothing in this document shall be construed as superseding or 
being in conflict with any applicable regulations, statutes, or policies to which EPA is subject. 

4. Definition: 

Confidential Business Information - Information claimed by the provider to be 
confidential'. This information may be'identified with such titles as trade secret, secret, 
administrative secret, company secret, secret proprietary, privileged, administrative 
confidential, hmpany confidential, confidential proprietary, or proprietary. NOTE: These 
markings should not be confused with the classification markings of national security 
information identified in Executive Order 11 652. 



5. Background 

Section 114 (c) of the CAA, as amended, reads as follows: 

"Any records, reports, or information obtained under subsection (a) shall be available to the 
public, except that up011 a showing satisfactory to the Administrator by any person that records, 
reports, or information, or particular part thereof (other than emission data), to which the 
Administrator has access under this section if made public, would divulge methods or 
processes entitled to protection as trade secrets of such person, the Administrator shall consider 
such record, report, or information or particular portion thereof confidential in accordance with 
the purposes of Section 1905 of Title 18 of the United States Code, except that such record, 
report, or information may be disclosed to other officers, employees, or authorized 
representatives of the United States concerned with carrying out this Act or when relevant in 
any proceeding under this Act." 

The treatment of CBI by EPA, including data obtained under Section 114 of the CAA, 
is governed by 40 CFR Part 2. ~ h & e  regulations require EPA offices to include a notice with 
each request for information to inform the business of: (1) its right to assert a claim of 
confidentiality covering part or all of the information, (2) the method for asserting a claim, and 
(3) the effect of failure to assert .a claim at time of submission. In addition, the regulations: (1) 
set forth procedures for the safeguarding of confidential information, (2) contain provisions for 
providing confidential information to authorize representatives, (3) contain provisions for the 
release of information to the Congress, Comptroller General, other Federal agencies, State and 
local governments, and Courts, (4) permit the disclosure of infirmation within EPA to 
employees with an official need for the information, and (5) prohibit wrongful use of such 
information and cite penalties for wron&l disclosure. Further, the regulations contain the 
Agency's basic rule concerning the treatment of requests for information under the Freedom of 
Information Act (FOIA) (5 U.S.C. 552). 

6. Procedures: 

a. Request for Information. 

Each request for information made under the provisions of Section 114(a).is signed by 
the Division Director. The request includes standard enclosure "EPA's Information Gathering 
Authority under Section 114 of the Clean Air Act" 'which was designed to meet the 
requirement of 40 CFR Part 2 discussed above. 

b. Receipt ofCAACB1. 

Upon receipt of information for which confidential treatment has been requested, the 
OAQPS Document Control Officer @CO) logs in the material and a permanent file is 
established. If part of the material is claimed to be confidential, that portion should be marked 
"Subject to Confidentiality Claim." In compliance with Sections 2.204 and 2.208 of 40 CFR 



Part 2, the Group Leader responsible for the requested idformation reviews the information to 
determine the validity of the confidentiality claim as prescribed by the sections. If the 
information is clearly not confidential, the Group Leader prepares a letter for the signature of the 
responsible Division Director to notify the business of this finding. Information claimed as 
confidential is hand carried to the OAQPS CBI Office to be logged into the OAQPS CAA CBI 
tracking system and filed for safekeeping. The OAQPS CAA CBI tracking system provides a 
brief description of the material (submitter, subject, number of pages, etc.), identifies it with the 
correct project number or work assignment number, and lists those persons who are authorized to 
have access to the information. A record of personnel accessing the information (Attachment A) 
is also kept on filed. By regulation, coddential information must be so marked or designated by 
the originator. The EPA takes additional measures to ensure that the proprietary designation is 
uniformly indicated and immediately observable. All unmarked or undesignated information 
(except as noted below) may be authorized for public release. 

c. Storage of CAA CBI. 

Folders, documents, or material containing CAA CBI (k defined) shall be secured 
according to the instructions listed in the OAQPS Security Manual. In addition, the CBI storage 
area that has been identified specifically for that purpose is equipped with a supplementary 
locking device. The storage area and files are under the direct control of the OAQPS DCO. 

L 
Access to the storage area is limited to the DCO, Document Control Assistant, and the 

minimum number of persons required to effectively maintain normal business operations as 
directed by the Director, Planning, Resources, and Regional Management StafY(PRRMS). 

Files may be issued upon confirmation that the requesting individual is authorized to 
receive the information. All confidential files must be returned no later than close of business on 
the same day. The intended user must sign the CBI Control Record when checking out files. 

Individuals signing out confidential files are responsible for their safekeeping. Files must . 

never be left unattended. The.information must not be disclosed to any non-authorized 
personnel. 

Storage procedures for CAA CBI by an authorized representative of'EPA (see Section d. 
below) must be, at a minimum, as secure as those established for.EPA ofices within OAQPS. 
Whenever CBI is removed from the EPA files ta be transmitted to an authorized representative, a 
notation is made in the file's control record and transfer log indicating what information was 
transmitted, the date, and the recipient. The authorized representative returns a signed receipt to 
the DCO. 

d. Access to CAA CBI. 

Only authorized EPA employees may open or distribute CAA CBI. 



Only employees who require, have a need to know, and are authorized access to CAA 
CBI in the performance of their official duties are permitted to review documents and, upon 
receiving a confidential document, must sign and date the form shown in Attachment A to certify 
their access to the document. 

The Group Leader having primary responsibility for the CAA CBI provides a 
memorandum to the DCO designating those personnel authorized to access specific CBI. No 
person is automatically entitled to access based solely on grade, position, or security clearance. 
The names of persons granted access to CAA CBI are placed on the CAA CBI access list. The 
CAA CBI access list indicates the "specific" CBI each person is permitted to see. The access list 
is reviewed and updated periodically. 

Companies under contract to perform work for the EPA may be designated authorized 
representatives of EPA. As authorized representatives, contractors may be granted access to 
CAA CBI. The following conditions apply when it has been determined that disclosure is 
necessary: 

(1) The contractor designated as a representative and its employees (a) may use such 
confidential information only for the purpose of carrying out the work required, (b) must refiain 
from disclosing the information to anyone other than EPA without having received from EPA 
prior written approval of each affected business or of an EPA legal office, and (c) must return to 
EPA all copies of the information (and any abstracts or excerpts there from) upon request or 

L whenever the information is no longer required for the performance of the work. 

(2) The authorized contractor designated as a representative must obtain a written 
confidentiality agreement from each of its employees who will have access to the information. A, 
copy of each employee agreement (Attachment B) must be fbrnished to EPA before access is 
permitted. 

(3) The contractor designated as an authorized representative must agree that the 
conditions in the contract concerning the use and disclosure of CAA CBI are included for the 
benefit of, and shall be enforceable by, both EPA and any affected business having a proprietary 
interest in the informatioil. 

Information may be released to or accessed by EPA employees other than OAQPS 
employees only upon approval of the Director, PRRMS. 

Requests for CAA CBI fiom other Federal agencies, Congress,, the Comptroller General, 
Courts, etc., are.processed in accordance with 40 CFR Part 2;Subpart B. 

Requests under the FOIA are handled in accordance with 40 CFR Part 2, Subpart A. The 
FOIA Coordinator must be consulted prior to responding to any request for information if a 
claim of confidentiality has been asserted or if there is reason to believe that a claim might be 
made if the business knew release wai intended. ' 



e. Use and Disclosure of CAA CBI. 

The CAA CBI, as defined, may not be used in publications, supporting documentation, 
memoranda, etc., that become a part of the public domain, except as provided for in 40 CFR Part 
2, Subpart B. The CAA CBI may not be summarized without the approval of the Group Leader 
responsible for the CAA CBI. Any authorized reproductions must be logged into the CAA CBI 
document tracking system and treated according to the same procedures applicable to the 
original confidential material. Documents, materials, ,or extracts of information generated by 
EPA which contain CAA CBI must be stamped "Subject to Confidentiality Claim" and a cover 
sheet must be attached'to identify the material as CBI. 

f. Handling of Other Information. 

Reports, memoranda, documents, etc., prepared by EPA or its authorized representatives 
are not normally circulated outside EPA for comment or review prior to publication 'except in 
such cases as described in section 6 above. However, because industrial-data-gathering visits, 
plant inspections, and source testing can involve inadvertent receipt of CAA CBI, it is the policy 
of OAQPS to protect all parties involved in the following manner: 

(1) Prior to or at the inception of a plant inspection, data-gathering visit, or source test, 
EPA or its authorized representative discusses with a responsible industry official the 
information sought, how it is to be used, and how it is to be protected. A copy of this summary 
is usually provided to the industry oficial being consulted. 

(2) Following an inspection, visit, or test, a trip report is prepared to include, as 
practicable, all information received by EPA or its authorized representative during the visit or 
test. The report may be prepared by either EPA or its authorized representative. The draft report 
is clearly identified with an attached yellow cover sheet. A second copy of the draft trip report is 
forwarded by EPA to the responsible industry official for review. The responsible industry 
official is requested by cover letter to review the report, clearly mark any information considered 
to be confidential, and return the edited copy to the responsible EPA employee within the time 
specified. The original draft is kept in the CBI file until the edited copy is returned by the 
business firm. 

(3) When the reviewed copy is,returned to EPA, information designated confidential is 
placed in the CBI file's as described above. The original draft of the trip report is edited to delete 
the confidential information and the trip report is authorized for release. 

Attachments (2) 
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ATTACHMENT A: EXAMPLE RECORD FORM FOR CBI ACCESS 



CAA CBI Security Manual (Appendix H) 

CAA Form I (Rev. 01102) 

CAA CONFIDENTIAL BUSINESS INFORMATION 
CONTROL RECORD 

CONTROL NUMBER: DATE RECEIVED: RESPONSIBLE GROUP: 

DATE OF DOCUMENT: DOCUMENT AUTHOR: 

DESCRIPTION (PROVIDING ORGANIZATION, TITLE, SUBJECT, NUMBER OF COPIES, NUMBER OF PAGES) 

INITIALS: RETURN DATE: DESTRUCTION DATE: 

EACH PERSON WHO IS GIVEN ACCESS TO THIS DOCUMENT MUST FILL IN THE INFORMATION BELOW. 

CHECK-OUT 
SIGNATURE 

CHECK-IN 
SIGNATURE DATE DATE TIME TIME 



ENCLOSURE 5 

ATTACHMENT B: EXAMPLE AUTHORIZATION FORM FOR CBI ACCESS 



CAA CBI Security Manual (Appendix A) 

It is the responsibility of each Authorizing Official* to ensure that the employees under histher supervision who 
require access to CAA CBI : 

1. Sign the Confidentiality Agreement for Federal Employees 
2. Are fully informed regarding their security responsibilities for CAA CBI. 

I 3. Obtain access only to that CAA CBI required to perform their official duties 

FULLNAME . 

SSN 

- - - - -- 

S I G N A W  OF AUTHORIZING OFFICIAL* 1 TELBPHONE NO 

POSITION 

OFFICE 

1 DATE 

11. CONFIDENTIALITY AGREEMENT FOR FEDERAL EMPLOYEES 

I understand that, in accordance with my official duties, 1 will have access to certain Confidential Business 
Information submitted under the Clean Air Act (CAA) (42 U.S.C. 7401 et seq.) 

TITLE 

I understand that, under 18 U.S.C. 1905 and 18 U.S.C 19241 am liable for a possible fine of up to $1,000 andlor 
imprisonment for up to one year, if 1 willfully disclose CPLA Confidential Business Information to any person not 
authorized'to receive it. Additionally, I understand that, I may be subject to disciplinary action for violation of 
this agreement with penalties ranging up to and including dismissal. 

LOCATION 

I I am aware that, I may be subject to criminal penalties under 18 U.S.C. 1001 if1 have made any statement of 
material facts knowing that such statement is false or if I willfully conceal ahy material fact. I 

I 

I I agree that, upon the termination of my duties, transfer or departure from the Environmental Protection Agency, 
I will return all materials contaiaing CAA Confidential Business Information in my possession to the OAQPS 
CBI Office. 

I certify &at I have read and understand these procedures and those outlined in the CAA CBI Security Manual. I I 

I m.' THE UNDERSIGNED CERTIFIES THE ALL TRAINING AND TEST 
REQUIREMENTS HAVE BEEN MET BY THE EMPLOYEE. 

SIGNATURE 

I SIGNATURE CBI MANAGERlDCO 1 TELEPHONE NO. 1 DATE I 
I w. ANNUAL REc!ERTIFICATION: I certify thaf in conjunction with my duties, I require access to 

CAA CBI. I am current with all CBI handling procedures a d  security guidelines as outlined in the CCA CBI I 

-PHONE NO. DATE. 

Date 

Initial 

Date 

Initial 

Date ' 

Initial 

CAA CBI From 2 (Rev. 01/02) Must be Division Director (or equivalent) or above. 

Date 

Initial 

. 

Date 

Inital 

Date 

Initial 

Date 

Initial 

Date 

Initial 

Date 

Initial . 

Date 

Initial 

Date 

Initial 

' Date 

Initial 
' 



METHOD 9060A 

TOTAL ORGANIC CARBON 

1.0 SCOPE AND APPLICATION 

1 .I This method is used to determine the concentration of organic carbon in ground 
water, surface and saline waters, and domestic and industrial wastes. Some restrictions are 
noted in Secs. 2.0 and 3.0. 

1.2 This method is most applicable to measurement of organic carbon above 1 mg/L. 

2.0 SUMMARY OF METHOD 

2.1 Organic carbon is measured using a carbonaceous analyzer. This instrument 
converts the organic carbon in a sample to carbon dioxide (CO,) by either catalytic combustion 
or wet chemical oxidation. The CO, formed is then either measured directly by an infrared 
detector or converted to methane (CH,) and measured by a flame ionization detector. The 
amount of CO, or CH, in a sample is directly proportional to the concentration of carbonaceous 
material in the sample. 

2.2 Carbonaceous analyzers are capable of measuring all forms of carbon in a sample. 
However, because of various properties of carbon-containing compounds in liquid samples, the 
manner of preliminary sample treatment as well as the instrument settings will determine which 
forms of carbon are actually measured. The forms of carbon that can be measured by this 
method are: 

1. Soluble, nonvolatile organic carbon: e.g., natural sugars. 

2. Soluble, volatile organic carbon: e.g., mercaptans, alkanes, low molecular weight 
alcohols. 

3. Insoluble, partially volatile carbon: e.g., low molecular weight oils. 

4. Insoluble, particulate carbonaceous materials: e.g., cellulose fibers. 

5. Soluble or insoluble carbonaceous materials adsorbed or entrapped on insoluble 
inorganic suspended matter: e.g., oily matter adsorbed on silt particles. 

2.3 Carbonate and bicarbonate are inorganic forms of carbon and must be separated 
from the total organic carbon value. Depending on the instrument manufacturer's instructions, 
this separation can be accomplished by either a simple mathematical subtraction, or by 
removing the carbonate and bicarbonate by converting them to CO, with degassing prior to 
analysis. 

3.0 INTERFERENCES 

3.1 Carbonate and bicarbonate carbon represent an interference under the terms of 
this test and must be removed or accounted for in the final calculation. 

Revision 1 
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3.2 This procedure is applicable only to homogeneous samples which can be injected 
into the apparatus reproducibly by means of a microliter-type syringe or pipet. The openings of 
the syringe or pipet limit the maximum size of particle which may be included in the sample. 

L 
3.3 Removal of carbonate and bicarbonate by acidification and purging with nitrogen, 

or other inert gas, can result in the loss of volatile organic substances. 

4.0 APPARATUS AND MATERIALS 

4.1 Apparatus for blending or homogenizing samples -- Generally, a Waring-type 
blender is satisfactory. 

4.2 Apparatus for total and dissolved organic carbon 

4.2.1 Several companies manufacture analyzers for measuring carbonaceous 
material in liquid samples. The most appropriate system should be selected based on 
consideration of the types of samples to be analyzed, the expected concentration range, 
and the forms of carbon to be measured. 

4.2.2 No specific analyzer is recommended as superior. If the technique of 
chemical oxidation is used, the laboratory must be certain that the instrument is capable of 
achieving good carbon recoveries in samples containing particulates. 

5.0 REAGENTS 

5.1 ASTM T v ~ e  II water (ASTM D l  193) -- Water should be monitored for impurities, 

L 
and should be boiled and cooled to remove CO,. 

5.2 Potassium hvdroaen ~hthalate, stock solution, 1,000 mglL carbon -- Dissolve 
0.2128 g of potassium hydrogen phthalate (primary standard grade) in Type II water and dilute 
to 100.0 mL. 

NOTE: Sodium oxalate and acetic acid are not recommended as stock solutions. 

5.3 Potassium hvdroaen ~hthalate, standard solutions -- Prepare standard solutions 
from the stock solution by dilution with Type II water. 

5.4 Carbonate-bicarbonate, stock solution, 1,000 mg1L carbon -- Weigh 0.3500 g of 
sodium bicarbonate and 0.4418 g of sodium carbonate and transfer both to the same 100-mL 
volumetric flask. Dissolve with Type II water. 

5.5 Carbonate-bicarbonate, standard solution -- Prepare a series of standards similar 
to Step 5.3. 

NOTE: This standard is not required by some instruments. 

5.6 Blank solution -- Use the same Type II water as was used to prepare the standard 
solutions. 
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6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 Sampling and storage of samples in glass bottles is preferable. Sampling and 
LW storage in plastic bottles such as conventional polyethylene and cubitainers is permissible if it is 

established that the containers do not contribute contaminating organics to the samples. 

NOTE: A brief study performed in the EPA Laboratory indicated that Type II water stored in 
new, 1-qt cubitainers did not show any increase in organic carbon after 2 weeks' 
exposure. 

6.2 Because of the possibility of oxidation or bacterial decomposition of some 
components of aqueous samples, the time between sample collection and the start of analysis 
should be minimized. Also, samples should be kept cool (4 oC) and protected from sunlight and 
atmospheric oxygen. 

6.3 In instances where analysis cannot be performed within 2 hr from time of sampling, 
the sample is acidified (pH 2 2) with HCI or H2S04. 

7.0 PROCEDURE 

7.1 Homogenize the sample in a blender. 

NOTE: To avoid erroneously high results, inorganic carbon must be accounted for. The 
preferred method is to measure total carbon and inorganic carbon and to obtain the 
organic carbon by subtraction. If this is not possible, follow Steps 7.2 and 7.3 prior to 
analysis; however, volatile organic carbon may be lost. 

7.2 Lower the pH of the sample to 2. 

L 7.3 Purge the sample with nitrogen for 10 min. 

7.4 Follow instrument manufacturer's instructions for calibration, procedure, and 
calculations. 

7.5 For calibration of the instrument, a series of standards should be used that 
encompasses the expected concentration range of the samples. 

7.6 Quadruplicate analysis is required. Report both the average and the range. 

8.0 QUALITY CONTROL 

8.1 All quality control data should be maintained and available for easy reference or 
inspection. 

8.2 Employ a minimum of one blank per sample batch to determine if contamination or 
any memory effects are occurring. 

8.3 Verify calibration with an independently prepared check standard every 15 samples. 

8.4 Run one spike duplicate sample for every 10 samples. A duplicate sample is a 
sample brought through the whole sample preparation and analytical process. 
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9.0 METHOD PERFORMANCE 

9.1 Precision and accuracy data are available in Method 415.1 of Methods for Chemical 
k4& Analysis of Water and Wastes. 

10.0 REFERENCES 

1. Annual Book of ASTM Standards, Part 31, "Water," Standard D 2574-79, p. 469 (1976). 

2. Standard Methods for the Examination of Water and Wastewater, 14th ed., p. 532, 
Method 505 (1 975). 
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TOTAL ORGANIC CARBON 
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Determination of Total Organic Carbon in Sediment 
(Lloyd Kahn Method) 

July 27, 1988 

Prepared by: Lloyd Kahn, Quality Assurance Specialist 

Affiliation: U.S. Environmental Protection Agency, Region I .  
Environmental Services Division 
Monitoring Management Branch 

Edison, New Jersey 08837 



k, Determination of Total Organic Carbon in Sediment 

1. Scoue and Auulication 

1.1 This method describes protocols for the determination of organic carbon in ocean 
sediments. 

1.2 Although the detection limit ma vary with procedure or instrument, a minimum 
reporting value of 100 mglkg will be required for the ocean dumpingldredging 
program. 

1.3 Several types of determinations, which are considered equivalent are presented. 

1.4 Data are reported in mglkg on a dry weight basis. 

1.5 Wet combustion methods are not considered to be equivalent to the pyrolytic 
methods herein described. 

2. Summary of Method 

2.1 Inorganic carbon from carbonates and bicarbonates is removed by acid treatment. 

2.2 The organic compounds are decomposed by pyrolysis in the presence of oxygen 
or air. 

2.3 The carbon dioxide that is formed is determined by direct nondispersive infrared 
detection, flame ionization gas chromatography after catalytic conversion of the 
carbon dioxide to methane; thermal conductivity gas chromatography, differential 
thermal conductivity detection by sequential removal of water and carbon 
dioxide; or thermal conductivity detection following removal of water with 
magnesium perchlorate. 

3. Sample Handling and Preservation 

3.1 Collect sediments in glass jars with Teflon or aluminum foil. Cool and maintain 
at 4°C. Analyze within 14 days. 

4. Interferences 

4.1 Volatile organics in the sediments may be lost in the decarbonation step resulting 
in a low bias. 

4.2 Bacterial decomposition and volatilization of the organic compounds are 
minimized by maintaining the sample at 4OC, analyzing within the specified 
holding time, and analyzing the wet sample. 



5. Apparatus 

5.1 Drying oven maintained at 103'- 105OC. 

5.2 Analytical instrument options: 

5.2.1 Perkin Elmer Model 240C Elemental Analyzer or equivalent. 

5.2.1.1 In this instrument, the sample from Section 7.2 is pyrolyzed under pure oxygen, 
water is removed by magnesium perchlorate and the carbon dioxide is removed 
by ascarite. The decrease in signal obtained by differential thermal conductivity 
detectors placed between the combustion gas stream before and after the ascarite 
tube is a measure of the organic carbon content. 

5.2.2 Carlo Erba Model 1 106-CHN Analyzer or equivalent. 

5.2.2.1 In this apparatus, the sample is pyrolyzed in an induction type furnace, and the 
resultant carbon dioxide is chromatographically separated and analyzed by a 
differential thermal conductivity detector. 

5.2.3 LECO Models WR-12, WR-112, or CR- 12 carbon determinators or Models 600 
or 800 CHN analyzers. 

5.2.3.1 In the LECO WR-12, the sample is burned in a high frequency induction furnace, 
the carbon dioxide is selectively adsorbed at room temperature in a molecular 
sieve. It is subsequently released by heating and is measured by a thermal 
conductivity detector. The WR- 1 12 is an upgraded WR- 12 employing 
microprocessor electronics and a printer to replace the electronic digital 
voltmeter. 

5.2.3.2 In the LECO CR-12 carbon determinator, the sample is combusted in oxygen, 
moisture and dust are removed by appropriate traps and the carbon dioxide is 
measured by a selective, solid state, infrared microprocessor and the carbon 
content is displayed on a digital readout and recorded on an integral printer. 

5.2.3.3 In the LECO CHN-600 and CHN-800 elemental analyzers, the sample is burned 
under oxygen in a resistance furnace and the carbon dioxide is measured by a 
selective infrared detector. 

5.2.4 Dohrman Model DC-85 Digital High Temperature TOC Analyzer 

5.2.4.1 In this instrument, the sample is burned in a resistance furnace under oxygen, the 
interfering gases are removed by a spargerlscrubber system and the carbon 
dioxide is measured by non-dispersive infrared detectors and shown on a digital 
display in concentration units. 



5.3 No specific analyzer is recommended as superior. The above listing is for 
information only and is not intended to restrict the use of other unlisted 
instruments capable of analyzing TOC. The instruments to be used must have the 
following specifications: 

5.3.1 A combustion boat which is heated in a stream of oxygen or air in a resistance or 
induction-type furnace to completely convert organic substances to CO, and 
water. 

5.3.2 A means to physically or by measurement technique to separate water and other 
interferants from CO,. 

5.3.3 A means to quantitatively determine C02 with adequate sensitivity (100 mglkg), 
and precision (25% at the 95% confidence level as demonstrated by repetitive 
measurements of a well mixed ocean sediment sample). 

5.4 A strip chart or other permanent recording device to document the analysis. 

6. Reagents 

6.1 Distilled water used in preparation of standards and for dilution of samples should 
be ultra pure to reduce the carbon concentration of the blank. 

6.2 Potassium hydrogen phthalate, stock solution, 100 mg carbonlliter: Dissolve 
0.2128 g of potassium hydrogen phthalate (Primary standard Grade) in distilled 
water and dilute to 100.0 ml. 

6.3 Potassium hydrogen phthalate, standard solutions: prepare standard solutions 
from the stock solution by dilutions with distilled water. 

6.4 Phosphoric acid solution, 1 : 1 by volume. 

7. Procedure 

7.1 Weigh the well mixed sample (up to 500 mg) into the combustion boat or cup. 
Add 1: 1 phosphoric acid drop-wise until effervescence stops. Heat to 75OC. 

7.2 Analyze the residue according to the instrument manufacturer's instructions. 

7.3 Determine percent residue on a separate sample aliquot as follows: 

7.3.1 Heat a clean 25 ml beaker at 103- 105OC for one hour. Cool in desiccator, weigh 
to the nearest mg and store in desiccator until use. 

7.3.2 Add 1 g, weighed to the nearest mg, of an aliquot of the well-mixed sample. 



7.3.3 Dry and heat in the 103-105°C oven for 1 hour. Cool in desiccator. Weigh to the 
nearest mg. 

8. Calibration 

8.1 Follow instrument manufacturer's instructions. 

8.2 Prepare calibration curve plotting mg carbon vs. instrument response, using 4 
standards and a blank covering the analytical range of interest. 

9. Precision and Accuracy: 

9.1 The precision and accuracy will differ with the various instruments and matrices 
and must be determined by the laboratories reporting the data. To initiate a 
control chart, a representative sample of well-mixed sediment should be analyzed 
15 times to determine the analytical precision. Set up a control chart showing 3 
times the standard deviation limits for precision. 

9.2 Subsequently during analysis of environmental samples, take one sample per 
batch of 20 or less and run in quadruplicate. Calculate standard deviation and 
report with initial control chart data. 

9.3 If the sample being run in quadruplicate exceeds the 3 standard deviation limit, 
identify error and rerun environmental samples in that batch alone with the 
quadruplicate sample. 



BXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs. INC. 

Phone: 1512) 385-5886 

Analysys, Inc. Fax: (512)385-7411 

Chain sf Custody 

Sending Facility: 

Company Name: TXI Hunter Cement Contact: H. Borchers 1 T. Wi~ lev  

Address: 7781 FM 1102 Phone: 512-396-4244 Ix  229 or ~2701 

City 1 State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 78 132 

Reason for Request: EPA Request 



TXI Hunter Plant 
7781 FMI 1102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs, Inc. 

Phone: 1512) 385-5886 

Analysys, Inc. Fax: /512)385-7411 

Chain of Custody 

Sending Facility: 

Company Name: TXI Hunter Cement Contact: H, Borchers / T. Wicllev 

Address: 7781 FM 1 102 Phone: 512-396-4244 (x 229 or ~ 2 7 0 )  

City I State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 78132 

Reason for Request: EPA Request 



TXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs. Inc. 

Phone: /512) 385-5886 

Analysys, Inc. Fax: /512)385-7411 

Chain of Custody 

Sending Facilitv: 

Company Name: TXI Hunter Cement Contact: H. Borchers / T. Wiulev 

Address: 7781 FM 11 02 Phone: 512-396-4244 (x 229 or ~ 2 7 0 )  

City / State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 78132 

Reason for Request: EPA Reuuest 
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TXI Hunter Plant 
7781 FM 1 102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsys, Inc. 

Phone: /512) 385-5886 

Analysys, Inc. Fax: 151 21385-741 1 

Chain of Custody 

Sending Facility: 

Company Name: TXI Hunter Cement Contact: H. Borchers I T. Wialev 

Address: 7781 FM 11 02 Phone: 51 2-396-4244 (x 229 or ~2701 

City I State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 781 32 

Reason for Request: EPA Request 



TXII Hunter Plant 
7781 FM 1102 

New Braunfeis, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analysys, Inc. 

Phone (5121 385-5886 

Analysys, Inc. Fax: J5121385-7411 

Chain of Custody 

Sending Facility: 

Company Name: TXI Hunter Cement Contact: H. Borchers / T. Wialev 

Address: 7781 FM 1 102 Phone: 512-396-4244 (x 229 or x270) 

City / State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 781 32 

Reason for Request: EPA Reauest 



TXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 78132 

Receiving Facility: Analysys Inc. 

Sample submitted to: Analysys, Inc. 

Phone (5121 385-5886 

Analysys, Inc. Fax: /512)385-7411 

Chain of Custody 

Sending Facility: 

Company Name: TXI Hunter Cement Contact: H. Borchers / T. Wialev 

Address: 7781 FM 1 102 Phone: 51 2-396-4244 (x 229 or x2701 

City / State: New Braunfels, TX Fax: 512-396-7064 

Zip Code: 78132 

Reason for Request: EPA Reauest 



TXI ,Hunter Plant 
7781 FM 1102 

New Braumfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsys. Inc. 

Phone (5121 385-5886 

Analysys, Inc. Fax: l5121385-7411 

Chain of Gust~aly 

Sendinrr Facilitv: 

Company Name: TXI Hunter Cement Contact: H. Borchers I T. Winlev 

Address: 7781 FM 1102 Phone: 512-396-4244 (x 229 or x270) 

City / State: New Braunfels. TX . . Fax: 51 2-398-7064 

Zip Code: 78132 

Reason for Request: EPA Reauest 

Please send copy(s) with each batch of sample($) to the designated facility. 



TXII Hunter Plant 
7781 FM 4 102 

Mew Braunfelas, TX 98932 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Joe Leva 

Phone: Joe Levo (51 21 555-555 

Analysys, Inc. Fax: {512\555-5555 

Chain sf Custody 

Sending Facilitv: 
Company Name: TXI Hunter Cement Contact: H. Borchers / T. Wialev 

Address: 7781 FM 1102 Phone: 512-396-4244 (x 229 or x270) 

City / State: New Braunfels. TX Fax: 512-396-7064 

Zip Code: 78 132 

Reason for Request: EPA Reauest 

Please send copy(s) with each batch of sample($) to the designated facility. 



TXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Joe Levo 

Phone: J Q ~  Levo /512) 555-555 

Analysys, Inc. Fax: /512)555-5555 

seading Facility: 

Company Name: TXl Hunter Cement Contact: H. Borchers 1 T. Winlev 

Address: 7781 FM 1 102 Phone: 512-3963-4244 (x 229 or ~2701 

City 1 State: New Braunfels, TX Fax: $1 2-396-7064 

Zip Code: 78 132 

Reason for Request: EPA Request 

J 

Please send copy($) with each batch of sample(s) to the designated facility. 



TXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 781 32 

Receiving Facility: AnaDvsvs Ilnc. 

Sample submitted to: Joe Levo 

Phone: Joe Lavo (512) 555-555 

Analysys, Inc. Fax: [$I 2)$55-5555 

Chain ~f Custody 

Sendina Facility: 

Company Name: TXI Hunter Cement Contact: H. Borchers I T. Wialev 

Address: 7781 FM 1 102 Phone: 512-396-4244 (x 229 or ~2701 

City / State: New Braunfels. TX Fax: 51 2-396-7064 

Zip Code: 78132 

Reason for Request: EPA Reauest 

/ 

Please send copy(s) with each batch of sampfefs) to the designated facility. 



"PI Hunter Plant 
7781 FM 1 l Q 2  

New Braunfels, TX 78132 

Receiving Facility: Aoraivsvs Inc. 

Sample submitted to: Joe Levo 

Phone: Joe hevo (512) 555-555 

Analysys, Inc. Fax: L5121555-5555 

Chain of Custody 

Sending Facility: 

Company Name: TXI Hunter Cement Contact: p. Borchers I T. Winley 

Address: 7781 FM 1 102 Phone: 512-396-4244 (x 229 or ~270)  

City 1 State: Mew Braunfels, TX Fax: 512-396-7064 

Zip Code: 781 32 

Reason for Request: EPA Reauest 

V 

Please send copy{s) with each batch of sample(s) to the designated facility. 



TXI Hunter Plant 
7781 FM 1182 

New It3raunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Joe Levo 

Phone: Joe Levo (512) 555-555 

Analysys, Inc. Fax: (512)555-5555 

Chain of Custody 

Sendinn Faeilitv: 

Company Name: TXI Hunter Cement Contact: H. Borchers I T. Wialev 

Address: 7781 FM 1 102 Phone: 542-396-4244 (x 229 or x270) 

City / State: New Braunfels. TX Fax: 5 12-396-7064 

Zip Code: 78 132 

Reason for Request: EPA Reauest 

Please send copy(s) with each batch of sample@) to the designated facility. 



TXI Hunter Plant 
' 7781 FM 1102 

New Srarsanfels, TX 78132 

Receiving Facility: Analvs~s Inc. 

Sample submitted to: Joe Levo 

Phone: Joe Levo 1512) 555-555 

Analysys, Inc. Fax: i5121555-5555 

Chain of Custody 

Sending Facility: 

Company Name: TXI Hunter Cement Contact: H. Borchers 1 T. Wiulev 

Address: 7781 FM 1 102 Phone: 512-396-4244 (x 229 or ~2701 

City 1 State: New Braunfels, TX Fax: 512-396-7064 

Zip Code: 78 132 

Reason for Request: EPA Reauest 

Please send copy(~) with each batch of sample(~) to the designated facility. 



TXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 781 32 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs, Inc. 

Phone: (5121 385-5886 

Analysys, Inc. Fax: 15121385-741 1 

Chain of Custody 

Sendinn Facilitv: 

Company Name: TXI Hunter Cement Contact: H. Borchers 1 T. Winlev 

Address: 7781 FM 1 102 Phone: 512-396-4244 Ix 229 or ~270) 

City 1 State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 781 32 

Reason for Request: EPA Request 

Please send copy(s) with each batch of sample(s) to the designated facility. T L L  C" 



TXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs, Inc. 

Phone: 1512) 385-5886 

Analysys, Inc. Fax: /512)385-7411 

Chain of Custody 

Sendina Facilitv: 

Company Name: TXI Hunter Cement Contact: H. Borchers / T. Wialev 

Address: 7781 FM 1102 Phone: 51 2-396-4244 (x 229 or ~ 2 7 0 )  

City 1 State: New Braunfels, TX Fax: 5 12-396-7064 

Zip Code: 78132 

Reason for Request: EPA Resuest 

Please send copy(s) with each batch of sarnple(s) to the designated facility. ~ L G  *C 



"PI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 98132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs, Inc. 

Phone: /512) 385-5886 

Analysys, Inc. Fax: /512)385-7411 

Chain sf Custody 

Sendinq Facilitv: 

Company Name: TXI Hunter Cement Contact: H. Borchers I T. Wialev 

Address: 7781 FM 1 102 Phone: 512-396-4244 (x 229 or ~ 2 7 0 )  

City / State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 78132 

Reason for Request: EPA Request 

Please send copy(s) with each batch of sample(s) to the designated facility. TL b ' C 



TXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs, Inc. 

Phone: /512) 385-5886 

Analysys, Inc. Fax: /512)385-7411 

Chain of Custody 

Sending Facility: 

Company Name: TXI Hunter Cement Contact: H. Borchers 1 T. Wialev 

Address: 7781 FM 1 102 Phone: 512-396-4244 (x 229 or x270) 

City / State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 78132 

i Reason for Request: EPA Request 

Please send copy(s) with each batch of sample(@ to the designated facility. 7~ & C 



TXI Hunter Plant 
7781 FM 11 02 

New Braunfels, TX 781 32 

Receiving Facility: Analvsys Inc. 

Sample submitted to: Analvsvs, Inc. 

Phone: (512) 385-5886 

Analysys, Inc. Fax: l5121385-7411 

Chain of Custody 

Sending Facilitv: 

Company Name: TXI Hunter Cement Contact: H. Borchers / T. Wiqlev 

Address: 7781 FM 1 102 Phone: 512-396-4244 (x 229 or x2701 

City 1 State: New Braunfels. TX Fax: 51 2-396-7064 

Zip Code: 781 32 

Reason for Request: EPA Request 

Please send copy(s) with each batch of sample(s) to the designated facility. TL b . ' L  



TXI Hunter Plant 
7781 FM 1102 

Mew Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs. Inc. 

Phone: (512) 385-5886 

Analysys, Inc. Fax: (512)385-7411 

Chain of Custody 

Sending Facilitv: 

Company Name: TXI Hunter Cement Contact: H. Borchers 1 T. Wialev 

Address: 7781 FM 1 102 Phone: 51 2-396-4244 (x 229 or ~ 2 7 0 )  

City / State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 781 32 

Reason for Request: EPA Reauest 

- r -  

Please send copy(s) with each batch of sample(s) to the designated facility. TL &'(L 



TXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsys, Inc. 

Phone: (5121 385-5886 

Analysys, Inc. Fax: 15121385-741 1 

Chain of Custody 

Sendina Facility: 

Company Name: TXI Hunter Cement Contact: H. Borchers I T. Wialev 

Address: 7781 FM 11 02 Phone: 512-396-4244 (x 229 or x270) 

City I State: New Braunfels. TX Fax: 51 2-396-7064 

Zip Code: 781 32 

Reason for Request: EPA Request 

Please send copy($) with each batch of sample(s) to the designated facility. .7-~ L 'c 
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TXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs, Inc. 

Phone: /512) 385-5886 

Analysys, Inc. Fax: /512)385-7411 

Chain sf Custody 

Sending Facilitv: 

Company Name: TXl Hunter Cement Contact: H. Borchers 1 T. Wialev 

Address: 7781 FM 11 02 Phone: 512-396-4244 (x 229 or x270) 

City / State: New Braunfels, TX Fax: 5 12-396-7064 

Zip Code: 78132 

Reason for Request: EPA Request 

V 

Please send copy(s) with each batch of sample@) to the designated facility. -3 6 'C 



TXB Hunter Plant 
7781 FM 1102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs. Inc. 

Phone: 5512) 385-5886 

Analysys, Inc. Fax: (512)385-7411 

Chain of Cusfody 

Sending Facilily: 

Company Name: TXI Hunter Cement Contact: H. Borchers / T. Wialev 

Address: 7781 FM 1 102 Phone: 512-396-4244 (x 229 or x270) 

City 1 State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 78132 

Reason for Request: €PA Reauest 

d 
Please send copy(s) with each batch of sarnple(s) to the designated facility. = 6 ' C 



TXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analysvs, Inc. 

Phone: /512) 385-5886 

Analysys, Inc. Fax: 151 21385-741 1 

Chain of Custody 

Sending Facility: 

Company Name: TXI Hunter Cement 

Address: 7781 FM 1 102 

City I State: New Braunfels, TX 

Zip Code: 78132 

Reason for Request: EPA Request 

Contact: H. Botchers / T. Wiulev 

Phone: 512-396-4244 (x 229 or ~270)  

Fax: 51 2-396-7064 

Please send copy(s) with each batch of sample(s) to the designated facility. 7-L &"C 



TXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs. Inc. 

Phone: 1512) 385-5886 

Analysys, Inc. Fax: (512)385-7411 

Chain of Custody 

Sendinn Facilitv: 

Company Name: TXI Hunter Cement 

Address: 7781 FM 1 102 

City I State: New Braunfels, TX 

Zip Code: 78132 

Reason for Request: EPA Reauest 

Contact: H. Borchers 1 T. Wialev 

Phone: 512-396-4244 (x 229 or x270) 

Fax: 51 2-396-7064 

-/ 

Please send copy@) with each batch of sample(=) to the designated facility. / L 6 ' 



"%XI Hunter Plant 
7781 FM I 102 

New Braunfels, TI( 781 32 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs, Inc. 

Phone: 1512) 385-5886 

Analysys, Inc. Fax: /512)385-7411 

Chain of Custody 

Sending Facility: 

Company Name: TXI Hunter Cement Contact: H. Borchers / T. Wiqlev 

Address: 7781 FM 1 102 Phone: 512-396-4244 (x 229 or x270) 

City 1 State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 78132 

Reason for Request: EPA Reauest 

Please send copy(s) with each batch of sample(s) to the designated facility. 



TXI Hunter Plant 
7781 FM 1102 

Mew Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs, Inc. 

Phone: L5121 385-5886 

Analysys, Inc. Fax: /512)385-7411 

Chain of Custody 

Sending Facility: 

Company Name: TXI Hunter Cement Contact: H. Borchers / T. Wialev 

Address: 7781 FM 1 102 Phone: 512-396-4244 (x 229 or ~2701  

City l State: New Braunfels, TX Fax: 5 12-396-7064 

Zip Code: 781 32 

Reason for Request: EPA Reauest 

ct- 
Please send copy(s) with each batch of sample(s) to the designated facility. 72 L. 'C 



TXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs, Inc. 

Phone: (5121 385-5886 

Analysys, Inc. Fax: /512)385-7411 

Chain of Custody 

Sending Facility: 

Company Name: TXI Hunter Cement Contact: H. Borchers / T. Wialev 

Address: 7781 FM 1 102 Phone: 512-396-4244 (x 229 or ~270)  

City 1 State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 78132 

Reason for Request: EPA Request 

Please send copy(s) with each batch of sarnple(s) to the designated facility. -7-L- ' 



TXI Hunter Plant 
7781 FM 11 02 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs, Inc. 

Phone: (512) 385-5886 

Analysys, Inc. Fax: /512)385-7411 

Chain of Custody 

Sending Facilitv: 

Company Name: TXI Hunter Cement 

Address: 7781 FM 11 02 

City 1 State: New Braunfels, TX 

Contact: H. Borchers I T. Winlev 

Phone: 512-396-4244 (x 229 or ~ 2 7 0 )  

Fax: 51 2-396-7064 

Zip Code: 78132 

Reason for Request: EPA Reuuest 

Please send copy(s) with each batch of sarnple(s) to the designated facility. .7&&YC 



TXI Hunter Plant 
7781 FM 1102 

New Braunfels, TX 78132 

Receiving Facility: Analvsvs Inc. 

Sample submitted to: Analvsvs, Inc. 

Phone: 151 21 385-5886 

~ n a l ~ s y s ,  Inc. Fax: 15121385-741 1 

Chain sf Custody 

Sending Facilitv: 

Company Name: TXI Hunter Cement Contact: H. Borchers 1 T. Wiqlev 

Address: 7781 FM 1 102 Phone: 51 2-396-4244 (x 229 or x2701 

City 1 State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 78132 

Reason for Request: EPA Reauest 

Please send copy(s) with each batch of sample@) to the designated facility. 'T&L ' c 



TXI Hunter Plant 
7781 FM I 1  02 

New Braunfels, TX 78132 

Receiving Facility: Analysvs Inc. 

Sample submitted to: Analvsvs. Inc. 

Phone: /512) 385-5886 

Analysys, Inc. Fax: (5121385-7411 

Chain of Custody 

Sendina Facilitv: 

Company Name: TXI Hunter Cement Contact: H. Borchers / T. Wialev 

Address: 7781 FM 1 102 Phone: 512-396-4244 Ix 229 or ~2701 

City / State: New Braunfels, TX Fax: 51 2-396-7064 

Zip Code: 781 32 

Reason for Request: EPA Recluest 

Please send copy(s) with each batch of sample(s) to the designated facility. 7~&"~1, 







.fe//ecf Intelligent Environmental Choices - 
300 Bryce Canyon Drive Cedar Park, Texas 786 13-2308 Phone: (5 12) 335-4467 Fax: (5 12) 335-5774 e-mail: en-tellect@austin.rr.com 

L 
February 13, 2002 

Mr. Peter Goerdel 
EPA Region VI 
1445 Ross Avenue 
Dallas, TX 75202-2733 

RE: TXI Operations, L.P. 
Hunter Cement Plant 
Nctification of Source Status Tesiiiig 

Dear Mr. Goerdel: 

The purpose of this letter is to provide you notification that TXI Operations, LP intends 

to conduct area source status testing at the Hunter Cement Plant during the week of April 
15, 2002. The testing will be conducted pursuant to 40 CFR $63.1352. The testing will 
be conducted by Clean Air Engineering, Inc. which is based out of Palantine, Illinois and 
Houston, Texas. 

Name and Mailing Address of OwnerlOperntor 

L 
TXI Operations, L.P. 
Hunter Cement Plant 
7781 FM 1102 
New Braunfels, Texas 78132 

Address (physical location) 

778 1 FM 1 102; 8 miles north of New Braunfels 

Identification of the relevant standard and the source's 'compliance date 

The purpose of this test is to determine the sources status using the methods specified in 
$63.1352 for HCl and Organic HAPS. 

Compliance Date: June 10,2002 

Source Description and Pollutant Identification 

TXI Operations, L.P. operates a dry process cement manufacturing plant in Coma1 

a County near Hunter, Texas. The facility was permitted in 1979 and began operations in 



,i February 13, 2002 

1980. The kiln is equipped with a preheater and alkali bypass system. The facility is 

1, currently permitted to utilize coal, petroleum coke, natural gas and tire derived fuel and 
currently produces up to 101.2 tons/hr and 886,35 1 tonslyr of clinker. 

The plant also includes an in-line roller mill, finish mill, clinker cooler and other material 
handling equipment typical of a portland cement plant. 

The point source (EPN 1-DE-3) is the only source associated with emissions of organic 

HAPs, D/F and HC1. Metal HAPs are emitted from this source as-well-as various 

particulate emitting material processing and handling sources throughout the plant. " 

If you have any questions concerning this notification, please do not hesitate to contact 

either Gene Pettey at (512) 396-4244 or me at (512) 335-4467. 

Sincerely, 

Jay Lindholm , 
Vice President 

Law cc: Mr. Steve Hagle, TNRCC - Operating Pe~mits Division, Austin, Texas 
Mr. Richard Garcia, TNRCC - Region 13, San Antonio, Texas 
Mr. Gene Pettey, TXI - Hunter Cement Plant, New Braunfels, Texas 
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ENTELLECT ENVIRONMENTAL 
TXI OPERATIONS, L.P. 

Client Reference No: 63927 
CAE Project No: 9101 

TXI Operations, LP. contracted Clean Air Engineering to perform PC MACT (40 CFR 
Part 63, Subpart LLL) testing at their facility located in New Braunfels, Texas for 
compliance purposes. The testing will be performed to help in determining whether the 
plant can be considered an area source or a major source. 

The test parameters will include the following HAP pollutants: 
volatile organic compounds* (VOC); 

hydrogen chloride (HCl) 

flue gas composition (e.g., O,, CO,, H,O); 

flue gas temperature; 

flue gas flow rate. 

The testing will be performed using both a GC/FID as well as an FTIR. The specific 
compounds to be analyzed for will be: 

Benzene by GC/FID 
Toluene by G O  
Hexane by GCIFID 
Naphthalene by G O  or FTIR 
Phenol by GCFID or FTIR 
Xylene by GC/FID or FTIR 
Hydrogen Chloride by FTIR 
Formaldehyde by FIIR 

*The analytical method used will be determined based on detection limits of the G O  
and FTIR after the preliminary concentrations of the compounds is determined. 
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ENTELLECT ENVIRONMENTAL 
TXI OPERATIONS, L.P. 

Client Reference No: 63927 
CAE Project No: 9101 

The testing will take place at the Kiln Stack during the week of April 15,2002. 
Coordinating the field testing will be: 

Rex Coffman - TXI Operations, L.P. 
Edgar Sawyer - TNRCC 
Brenton Berridge - Clean Air Engineering 

Table 1-1: 
Summary of Testing 

Source 
Constltuent 

Sampling Permit 
Method Limit' 

Kiln Stack 
Total HCI & HAPS (ton/yr) EPA MI 8, M3201321 

' Permit limits obtained from PC MACT requirements. 

L 
Table 1-2: 

Proposed Testing Schedule 

Test R e ~ l i -  S a m ~ l e  
Day Activity Location Method caies ~ l n i e  
1-2 MobilizationISet-Up 

- 3  Calibrations and Preliminary Kiln Stack 1-4, 18, 
Sampling 3201321 

4 HAP Compounds Kiln Stack 1-4, 18, 3 60 min 
Raw Mill On 3201321 

5 HAP Compounds Kiln Stack 1-4, 18, 3 60 min 
Raw Mill Off 3201321 

6 Demobilization 

L 
Revision 0 



ENTELLECT ENVIRONMENTAL 
TXI OPERATIONS, L.P. 

Client Reference No: 63927 
CAE Project No: 9101 

TXI Operations, L.P. operates a dry process portland cement manufacturing plant in 
Coma1 County near Hunter, Texas. The facility will be permitted in 1979 and began 
operations in 1980. The kiln is equipped with a preheater alkali bypass system which is 
combined with the kiln exhaust into a single stack. The facility is currently permitted to 
utilize coal, petroleum coke, natural gas and tire derived fuel. The current production rate 
is up to 101.2 tonslhr and 886,351 tonslyr of clinker. There is also an in line rollerlraw 
mill which normally operates, but the kiln can operate for a limited time with it out of 
operation. 

The testing will be performed at the Kiln Stack. 

A schematic of the process indicating sampling locations is shown in Figure 2-1. 

BLENDED RAW MATERIAL 
FROM PRECALClNER 

L 
RB 

3 NUlD 
DWFr FAN 

Figure 2-1 : Process Schematic 

L 
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The sampling will follow procedures as detailed in U.S. Environmental Protection 
Agency (EPA) Methods 1,2,3,4,18 and 320. The following table summarizes the 
methods and their respective sources. 

Table 3-1: 
Summary of Sampling Procedures 

Title 40 CFR Part 60 Ao~endix A 
Method 1 "Sample and Velocity Traverses for Stationary Sources" 
Method 2 "Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube)" 
Method 3 . "Gas Analysis for the Determination of Dry Molecular Weight" 
Method 4 "Determination of Moisture Content in Stack Gasesw 
Method 18 "Measurement of Gaseous Organic Compound Emissions by Gas Chromatography" 

p 
Method 320 'Measurement of Vapor Phase Organic and Inorganic Emissions by Extractive Fourier 

Transform lnfrared (FTIR) Spectroscopy" 
Method 321 "Measurement of Gaseous Hydrogen Chloride Emissions at Portland Cement Kilns by 

Fourier Transform lnfrared (FTIR) Spectroscopyn 

These methods appear in detail in Title 40 of the Code of Federal Regulations (CFR). 

L These sampling, recovery and analytical procedures are summarired on pages 3-2 
through 3-9. 

All equipment will be calibrated at the Clean Air Engineering laboratory prior to shipment 
to the job site. The GC/FID will be pre-calibrated at the laboratory to develop response 
times and detection limits. A post-test calibration will be performed on the meter boxes at 
the conclusion of testing to verify that calibration will be maintained throughout the test 
program. 

L 
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ENTELLECT ENVIRONMENTAL 
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Client Reference No: 63927 
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SAMPLING POINT DETERMINATION 

Sampling point locations will be determined according to EPA Method 1. 

Table 3-2 outlines the sampling point configurations. Figure 3-1 through illustrates the 
sampling points and orientation of sampling ports for each of the sources tested in the 
program. 

Table 3-2: 
Sampling Points 

Run Points Minutes Total 
p e  ocati r 
UnitlStack Flows/Moistures 1-4 1-6 4 3 5 60 4-1 

The pollutant sampling will occur at the approximate center of the stack. 

L 
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- ENTELLECT ENVIRONMENTAL Client Reference No: 63927 

L TXI OPERATIONS, L.P. CAE Project No: 9101 

SAMPLING POINT DETERMINATION (CONTINUED) 

I.-1 84.50 in .------4 
Port 1 

I 
+ 
+ 
+ 

Port2 + + + + + + Port4 
- 

+ 

+ 
+ 

I I 
Port 3 

Traverse Point Port to Point Distance (in.) 
1 
2 
3 

Diameters upstream from disturbance: fl diameters Limit: 2 
Diameters downstream from disturbance: >2 diameters Limit: 0.5 

Figure 3-1: Kiln Stack Traverse Point Determination (EPA Method 1) 
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CAE Project No: 91 01 

EPA Method 2 will be used to determine the gas velocity and flow rate at the Stack. 
Figure 3-2 includes the components of the EPA Method 2 sampling apparatus. 

Each set of velocity determinations includes the measurement of gas velocity pressure and 
gas temperature at each of the EPA Method 1 traverse points. The velocity pressures are 
measured with a Type S pitot tube. Gas temperature measurements are made using a 
Type K thermocouple and digital pyrometer. 

GAS COMPOSITION AND MOLECULAR WEIGHT - EPA METHOD 3 

In order to determine the oxygen (0,) concentration, carbon dioxide (COJ concentration 
and gas molecular weight, a time-integrated sample of the gas will be obtained and 
analyzed in accordance with EPA Method 3. The gas sample will be collected into a vinyl 
sample bag from the moisture testing. The contents of the bag will be analyzed for 0, 
and CO, concentrations using an Orsat gas analyzer. 

L MOISTURE CONTENT - EPA METHOD 4 

The flue gas moisture content at the Stack will be determined in accordance with EPA 
Method 4. Figure 3-2 shows the major components of the EPA Method 4 sampling 
apparatus. The gas moisture will be determined by quantitatively condensing the water in 
a chilled knock-out jar train. The amount of moisture condensed is determined both 
volumetrically and gravimetrically. A dry gas meter will be used to measure the volume 
of gas sampled. The amount of water condensed and the volume of gas sampled is used 
to calculate the gas moisture content in accordance with EPA Method 4 calculations. 

After passing through the probe, the sample gas enters a knock-out jar condenser system 
for drying of the gas. The condenser system consists .of four leak-free glass knock-out 
jars and rubber leak-free connectors. The first two knockout jars each contain 100 . 
milliliters of distilled water. The third knock-out jar will be empty, and the fourth 
contains 300 grams of silica gel. All four of the knock-out jars will be placed in an ice 
bath for the duration of the test. 

The metering system includes a vacuum gauge, a leak-free pump, thermometers accurate 
to within &5.0°F and a dry gas meter accurate to within 2%. 

Before and after each test, the sample apparatus will be leak checked. A leakage rate of 
less than the 0.02 cfm will be considered acceptable. 

L 
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MOISTURE CONTENT (CONTINUED) 

Probe 
Thermometer 

/ 

Knock-Out Jars 

I I I 

Temperatures ( O F )  vacuum 1 . . 

Orifice Valve G&ii) 
Manometer 

Knock-Out Jar Contents 
1 ) 100 rnl water 
2) 100 ml water 
3) empty 
4) 300 g silica gel 

I Line 

Figure 3-2: Moisture Sampling Apparatus (EPA Method 4) 
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EPA METHOD 18 

EPA Method 18 will be used to measure concentrations of benzene, toluene, hexane, 
naphthalene, phenol and xylene. This method specifies the use of a variety of sampling 
techniques coupled with analysis by Gas Chromatography (GC) with a Flame Ionization 
Detector (FID). 

At the Stack a VOST sampling meter will be used to pull gas through one charcoal and 
one XAD sample tubes in order to concentrate the sample to obtain lower detection limits. 
Figure 3-3 illustrates the sampling train which will be used. The sample tubes will be 
desorbed on-site using carbon disulfide. 

An aliquot of the desorbed sample will then be injected into the GC injection port for 
analysis. The chromatographic method (e.g. oven.temperature program) will 
simultaneously begin. 

The Recovery Study required by Method 18 will be performed by running a colocated 
train simultaneously with the sample train for 3 runs. The second train will have the 
adsorbent tubes spiked with the compounds of interest to show the recovery efficiency. 

Data from the chromatograms will be reduced by identifying peaks and matching their 
retention times with those of the known standards. Peak areas will be calculated using 
computer integration. Results will be calculated by mathematically comparing the area of 
the sample to the area of the standards using a least-squares regression analysis.. Results 
will be calculated as total micrograms of each analyte. 

Standards for the GCIFID analysis will be made by dissolving known amounts of each 
analyte in carbon disulfide. Concentrations will be determined as micrograms/milliliter 
for each analyte. 

Calibration response curves will be prepared using a least-squares regression analysis. 
At least three calibration points will be generated for the response curves for each 
compound. At least three injections will be performed for each calibration point. The 
percent difference of each injection from the mean of all injections will be less than rt 5%. 
The relative standard deviation for the results of each injection for each calibration point 
will be less than + 5%. 

1, 
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VOLATILE EMISSIONS TESTING (CONTINUED) I 
Stack 
Wall I 

Heated Teflon 

Vacuum Line 

Figure 3-3: Stack Sampling Apparatus (EPA Method 18) 
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HYDROGEN CHLORIDE AND HAPS TESTING - 
EPA METHOD 320/321 

The gaseous hydrogen chloride, formaldehyde and the tentative 3 additional HAP 
compound emissions will be determined using procedures detailed in EPA Method 
3201321. Figure 3-4 illustrates the EPA Method 3201321 sampling apparatus. An 
integrated sample will be extracted from the gas stream through a heated probe, heated 
filter, Teflon sample line and heated pump. The sample then enters a heated manifold that 
introduces a known quantity of sample into the FTIR cell. FTIR performance will be 
verified using a 20 ppm ethylene calibration transfer standard (CTS) prior to and after 
each sampling event per Method 320 and 321. A calibration gas containing sulfur 
hexafluoride and hydrogen chloride will be used for analyte spiking. The calibration gas 
and CTS will be introduced into the probe tip. All flows will be controlled with 
calibrated flow meters. The sample will be continuously extracted with FTIR absorbance 
scans every six minutes or less. 

Infrared absorption spectroscopy is performed by directing an infrared beam through a 
sample to a detector. The frequency-dependent infrared absorbance of the sample is 
measured by comparing this detector signal to a signal obtained without a sample in the 
beam path (background). There is a linear relationship between infrared absorption and 
compound concentration. This frequency dependent relationship is known as 
absorptivity. The absorptivity is measured by preparing standard samples in the 
laboratory of compounds at known concentrations and detector conditions. A correlation 
is then made between the standards (reference spectra) and the sample gas analysis. The 
relative intensities determine the sample gas concentrations. 

The FllR analyzer consists of a medium-high resolution interferometer, heated fixed path 
absorption cell, a mercury cadmium telluride (MCT) detector (liquid nitrogen cooled), 
electronics package and computer. The gas transport path inside the FTIR is heated to 
180°C, while the absorption cell is maintained at 150°C. 

The interferometerlelectronics package is operated at a nominal spectral resolution of 0.5 
wavenumber (0.5 cm*'). The heated absorption cell is a fixed pathlength of 10 meters. 
The mirrors and cell interior are gold plated. The IR beam splitter and all optical 
windows are made of zinc selenide. 

The method is self-validating by performing field spikes with a known concentration of 
the target compound. The QAIQC procedures can be found in reference in Methods 320 
and 321. 

L 
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O D @  0 

HYDROGEN CHLORIDE (CONTINUED) 

Mass Flow 

Gases 

Computerized Data 

Pump 

Heated Manifold 

Figure 3-4: FTlR Hydrogen Chloride Sampling Apparatus (EPA Method 321) 
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REPORT ON PC MACT COMPLIANCE TESTING 

Performed for: 
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KILN STACK 
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Revision 0: May 26,2002 

To the best of our knowledge, the data presented in this report are accurate and complete. 

Submitted by, Reviewed by, 

Brenton E. Berridge, P.E- Eric Rodriguez 
Manager, Houston Regional Office Prolect Manager 
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TXI Operations, L.P. contracted Clean Air Engineering to perform PC MACT 
(40 CFR Part 63, Subpart LLL) testing at their facility located in New Braunfels, Texas 
for compliance purposes. The testing was performed to help in determining whether the 
plant can be considered an area source or a major source. 

volatile organic compounds (VOC); 

hydrogen chloride (Ha) 
flue gas composition (e.g., O,, CO,, H,O); 

flue gas temperature; 

flue gas flow rate. 

The testing was performed using both a GC/FID as well as an FTIR. The specific 
compounds analyzed for were: 

Compound Analyzer Method 
Benzene GC/FID 18 
Hexane GC/FID 18 
Naphthalene GC/FID 18 
Phenol GC/FID 18 
Toluene GC/FID 18 
Xylene GC/FID 18 
Hydrogen Chloride FTIR 321 

_ Formaldehyde FTIR 320 

The testing took place at the Kiln Stack on April 17 through 19. Coordinating the field 
testing were: 

Kerri Ken - TXI Operations, L.P. 
Jay Lindholm - Entellect Environmental 
Brenton Bemdge - Clean Air Engineering . 
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Table 1-1: 
Summary of Test Results - Sampling 

Constituent Method 
Average Permit 
Emission Limit' 

Kiln Stack. Raw Mill On 
Total HAPS (tonlyr) EPA M18, M3201321 12.20 25 

Kiln Stack. Raw Mill OR 
Total HAPS (tonlyr) EPA MI 8, M3201321 13.72 25 

' Permit limits obtained from PC MACT requirements. 

The Method 18 testing was performed using sorbent tubes and anlyzed on-site with a 
GC/F'ID. The first 3 runs (Raw Mill On) were performed with a charcoal tube followed 
with an XAD tube. During the analysis it was found that the phenol was trapped in the 
charcoal tube and an acceptable spike recovery was not obtained. It was decided to 
change the order of the tubes (XAD followed by charcoal) in order to solve the problem. 
A trial spike showed that this would work. The Raw Mill On condition was sampled 
again (Runs 7 through 9) in order to get the recoveries. The duplicate trains were run 
during Runs 1 through 6 and are numbered as 1B through 6B. The spike recoveries are 
shown in the Appendix, Section B. 

The majority of the compounds analyzed for with the GC/FID were at non-detect levels. 
The results are reported using these minimum detect values calculated according to 
Method 18. Due to the low detection levels obtained by using the sorbent tube 
procedure, the emissions were in compliance with the area source requirements. 

Runs 1 A through 6A and 7 through 9 were used in the averages. The "B" runs are only 
used to show the recovery percentages. Only the Phenol results from Runs 1 through 3 
are not used in the average as they did not pass the recovery requirements. 

The duplicate trains were operated at the same point 4 feet into the stack a the same 
location. The setup used for both trains is shown in Section 4. 

The results of the Method 18 data are shown in the Appendix Section F, however due to 
the size of the backup data, it is provided on CD-ROM at the end of the report. The R I R  
data is provided in this section as well with the actual spectra archived at Clean Air 
Engineering. 

The test conditions and results of analysis are presented in Tables 2-1 through 2-4 on 
pages 2- 1 through 2-4. 
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Intelligent Environmental Choices 

Bryce Canyon Drive Cedar Park, Texas 786 13-2308 Phone: (5 12) 335-4467 Fax: (5 12) 335-5774 e-mail: en-tellect@austin.rr.com 

June 3,2002 

Mr. Peter Goerdel 
EPA Region VI 
1445 Ross Avenue 
Dallas, TX 75202-2733 

RE: TXI Operations, L.P. 
Hunter Cement Plant 
TNRCC Account No. CS-0018-B 
Area Source Determination Results 

Dear Mr. Goerdel: 

The purpose of this letter is to provide you notification that TXI Operations, LPYs Hunter 
Cement Plant has conducted the required testing to show that this facility is an area 
source under the PC MACT rules (40 CFR Part 63, Subpart LLL). The testing was 
conducted during the week of April 15, 2002. The testing was conducted pursuant to 40 

L CFR $63.1352 by Clean Air Engineering, Inc. which is based out of Palantine, Illinois 
and Houston, Texas. Following testing all potental HAP emissions including organic 
HAPs, HCI, metal HAPS and dioxin and fi~ran emissions were totaled. The total HAP 

potential emissions at this facility were determined to be 14 tonslyr. No individual HAP 

emissions exceeded 10 tonslyr and the aggregate emissions are less than 25 tonslyr. 
Therefore, this facility is defined as an area source. A summary of HAP emissions and 

the determination of the roller mill up versus the roller mill down is provided in 
Attachment A of this document. The determination of metal HAP emissions is provided 
in Attachment B of this document. Finally, the test report from the organic HAPs and 
HC1 testing is included as Attachment C. 

Name and Mailing Address of Owner/Operator 

TXI Operations, L.P. 
Hunter Cement Plant 
7781 FM 1102 

New Braunfels, Texas 78 132 

Address (physical location) 

I, 
7781 FM 1102; 8 miles north of New Braunfels 



June 3,2002 

Identification of the relevant standard and the source's compliance date 

The purpose of this test is to determine the sources status using the methods specified in 
$63.1352 for HC1 and Organic HAPS. 

Compliance Date: June 14,2002 

Source Description and Pollutant Identification 

TXI Operations, L.P. operates a dry process cement manufacturing plant in Coma1 

County near Hunter, Texas. The facility was permitted in 1979 and began operations in 

1980. The kiln is equipped with a preheater and alkali bypass system. The facility is 

currently permitted to utilize coal, petroleum coke, natural gas and tire derived fuel and 
currently produces up to 101.2 t o n s h  and 886,35 1 tonslyr of clinker. 

The plant also includes an in-line roller mill, finish mill, clinker cooler and other material 

handling equipment typical of a portland cement plant. 

The point source (EPN 1-DE-3) is the only source associated with emissions of organic 
HAPS, D/F and HC1. Metal HAPS are emitted from this source as-well-as various 
particulate emitting material processing and handling sources throughout the plant. 

If you have any questions concerning this notification, please do not hesitate to contact 

either Gene Pettey at (5 12) 396-4244 or me at (512) 335-4467. 

Sincerely, 

Jay Lindholm 
Vice President 

cc: Mr. Steve Hagle, TNRCC - Operating Permits Division, Austin, Texas 
Mr. Edgar Sawyer, TNRCC - Region 13, San Antonio, Texas 
Mr. Gene Pettey, TXI - Hunter Cement Plant, New Braunfels, Texas 
Mr. Rex Coffman, TXI - Midlothian Cement Plant, Midlothian, Texas 



Attachment A 
Emission Summary of HAPS 



EMISSION SUMMARY OF HAPS 
FOR THE HUNTER CEMENT PLANT 

Organic HAPS + HCl 

Metals From all Sources 

Dioxin and Furan Emissions 

Total HAPS Emissions 

* - Mill up Versus Mill down equals 90% mill up to 10% mill down 



Historical Mill Up Versus Mill Down 
Hunter Cement Plant 

1996-1 997 June-May 8063.7 

1997-1998 June-May 8361.2 

1998-1999 June-May 7657 

1999-2000 June-May 7725 

2000-2001 June-May 7983 

7957.98 7165.36 



Attachment B 
HAP Metals Emissions Summary 









Attachment C 
Organic and HCI HAP Test Report 
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Table 2-1: 
Kiln Stack - HAP Concentrations by Method 18, Raw Mill On 

Run No. 1 A 2A 3A Average 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

April 17 April 17 April 17 
12:OO 13:58 15:42 
13:OO 14:58 16:47 

Gas Conditions 
O 2  Oxygen (dry volume %) 10.5 10.5 10.4 10.5 
CO, Carbon dioxide (dry volume %) 16.5 16.1 16.3 16.3 
B, Moisture (%by volume) 18.48 18.95 18.71 18.71 
Q~ Volumetric flow rate, standard (dsdm) 151,900 161,300 168.900 160,700 

BENZENE 
C Concentration (pprndv) 
E Emission rate (Ibhr) 
E Emission rate(tons1yr)' 

HEXANE 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

NAPHTHALENE 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr) ' 

PHENOL2 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons1yr)' 

TOLUENE 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

XYLENE (rn-, p-) 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

XYLENE (0-) 
C Concentration (pprndv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

< Indicates the value was below the detection limit. These values are used in the calculations. 
' Calculation based on 8,760 operating hours per year 

Phenol did not pass the spike recovery requirements and is not used in the average. 
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Table 2-1 (continued): 
Kiln Stack - HAP Concentrations by Method 18, Raw Mill On 

Run No. 7 8 9 Average 

Date (2002) 
Start Time (approx) 
Stop Time (approx) 

April 19 April 19 April 19 
08:45 1O:OO 11:ll 
09:52 11:03 12:15 - 

O2 Oxygen (dry volume %) 10.5 10.5 10.5 10.5 
C02 Carbon dioxide (dry volume %) 16.4 16.3 16.3 16.3 
B, Moisture (46 by volume) 17.89 17.59 17.49 17.66 
Qa Volumetric flow rate, standard (dscfm) 171,200 169,000 167,700 169,300 

BENZENE 
C Concentration (ppmdv) 
E Emission rate (Iblhr) 
E Emission rate(tons/yr)' 

HEXANE 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons1yr) 

NAPHTHALENE 
C Concentration (ppmdv) 
E Emission rate (Iblhr) 

I l*a E Emission rate(tons/yr)' 

PHENOL 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

TOLUENE 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

XYLENE (rn-, p-) 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons1vr)' 

XYLENE (0-) 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

c Indicates the value was below the detection limit. These values are used in the calculations. 
Calculation based on 8,760 operating hours per year 

L 
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, Kiln Stack - HAP Concentrations by Method 320 81 321, Raw Mill On I 
Run No. 1  2  3  Average 

Date (2002) 
Start Time , Stop Time 

April 17 April 17 April 17 
10:51 13:42 15:30 
12:58 14:48 16:31 

Gas Conditioqg 
O2 Oxygen (dry volume %) 10.5 10.5 10.4 10.5 

I B, Moisture in sample ( % by volume ) 18.48 18.48 18.48 18.48 
t QBtd Volumetric flow rate, standard (dscfm)' 151,900 161,300 168,900 160,700 

1 HYDROGEN CHLORIDE (M321) 
C, Concentration from FTlR analysis (ppmwv) 0.51 0.83 0 .37  0.57 
C, Concentration moisture corrected (ppmdv) 0.63 1 .02  0.45 0.70 
E Emission rate (Iblhr) 0.5 4  0.93 0 .44  0.64 
E Emission rate ( t~n ly r )~  2.36 4.08 1.91 2.78 

FORMALDEHYDE (M320) 
C, Concentration from FTlR analysis (ppmwv) 1.39 1 .37  1.08 1.28 I, C, Concentration moisture corrected (ppmdv) 1.71 1 .68  1.32 1.57 
E Emission rate (Iblhr) 1.21 1 .27  1 .05  1.18 
E Emission rate 5.31 5 .55  4.58 5.15 

Volumetric flow rates obtained from concurrent Methods 1-4 testing. 
Based on 8,760 hourshear of operation. 

1, 
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Kiln Stack - HAP Concentrations by Method 18, Raw Mill Off I 
Run No. 4A 5A 6A Average 1 
Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

April 18 April 18 April 18 
10:05 12:lO 14:36 
11:ll 13:18 15:40 

Gas Conditions 
O2 Oxygen (dry volume %) 9.90 10.1 10.0 10.0 
C02 Carbon dioxide (dry volume %) 15.5 15.6 15.6 15.6 
B, Moisture (%by volume) 20.35 19.20 18.27 19.27 
Q a Volumetric flow rate, standard (dscfm) 121,800 118,000 122,000 120,600 

BENZENE 
C Concentration (pprndv) 
E Emission rate (Iblhr) 
E Emission rate(tons/yr)' 

HEXANE 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons1yr)' 

NAPHTHALENE 
C Concentration (pprndv) 
E Emission rate (Ibhr) L E Emission rate(tons/yr)' 

PHENOL 
C Concentration (pprndv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

TOLUENE 
C Concentration (pprndv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

XYLENE (m-, p-) 
C Concentration (pprndv) 
E Emission rate (Ibkr) 
E Emission rate(tons&r)' 

XYLENE (0-) 
C Concentration (ppmdv) 
E Emission rate (Iblhr) 
E Emission rate(tons1yr) ' 

c Indicates the value was below the detection limit. These values are used in the calculations. 
Calculation based on 8,760 operating hours per year 
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Kiln Stack - HAP Concentrations by Method 320 & 321, Raw Mlll Off I 
j Run No. 4 5 6 Average 
i I 

Date (2002) 
Start Time 
Stop Time 

April 18 April 18 April 18 
10:05 12:lO 14:36 
11:l l  13:18 15:40 - 

! O2 Oxygen (dry volume %) 9.9 10.1 10.0 10.0 
B, Moisture in sample ( % by volume ) 20.35 19.20 18.27 19.27 

! Qstd Volumetric flow rate, standard (dsdm)' 121,800 118,000 122,000 120,600 

HYDROGEN CHLORIDE (M321) 
C, Concentration from FTIR analysis (ppmwv) 1.33 2.13 2.18 1 .88  
C, Concentration moisture corrected (ppmdv) 1.67 2.64 2.67 2 .32  
E Emission rate (Iblhr) 1.15 1.77 1.85 1 .59  
E Emission rate ( t~n/yr)~ 5.06 7.74 8.09 6.96 

FORMALDEHYDE (M320) 

b C, Concentration from FTlR analysis (ppmwv) 1.28 1.05 1 .28  1 .20  
C, Concentration moisture corrected (ppmdv) 1.61 1 .30  1.57 1.49 
E Emission rate (Ib/hr) 0.92 0.72 0.89 0.84 
E Emission rate ( t~ntyr)~ 4.01 3.14 3.91 3 .69  

' Volumetric flow rates obtained from concurrent Methods 1-4 testing. 
Based on 8,760 hourslyear of operation. 

L 
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Table 2-1: 
Kiln Stack - HAP Concentrations by Method 18, Raw Mill On 

Run No. 1 A 2A 3A Average 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

April 17 April 17 April 17 
12:OO 13:58 15:42 
13:OO 14:58 16:47 

m s  Conditions 
O 2  Oxygen (dry volume %) 
COP Carbon dioxide (dry volume %) 
B, Moisture (% by volume) 
Q m  Volumetric flow rate, standard (dscfm) 

BENZENE 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons1vr)' 

HEXANE 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons1yr)' 

NAPHTHALENE 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

PHENOL2 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

TOLUENE 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

XYLENE (m-, p-) 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons&r)' 

XYLENE (0-) 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons1yr)' 

< Indicates the value was below the detection limit. These values are used in the calculations. 
' Calculation based on 8.760 operating hours per vear . . 

Phenol did not pass the spike recovery requirements and is not used in the average. 
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Kiln Stack - HAP concentrations by ~ e t h o d  18, Raw Mill On I 
Run No. 7 8 9 I 
Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

April 19 April 19 April 19 
08:45 1O:OO 11:11 
0952 11:03 12:15 - 

0 Oxygen (dry volume %) 10.5 10.5 10.5 10.5 
COz Carbon dioxide (dry volume %) 16.4 16.3 16.3 16.3 
B, Moisture ( O h  by volume) 17.89 17.59 17.49 17.66 
Qa Volumetric flow rate, standard (dscfm) 171.200 169,000 167,700 169,300 

BENZENE 
C Concentration (pprndv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

HEXANE 
C Concentration (pprndv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

NAPHTHALENE 
C Concentration (ppmdv) 
E Emission rate (Ibihr) 
E Emission rate(tons/yr)' 

PHENOL 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

TOLUENE 
C Concentration (pprndv) 
E Emission rate (Ibhr) 
E Emission rate(tons1yr) 

XYLENE (m-, p-) 
C Concentration (ppmdv) 
E Emission rate (Ibihr) 
E Emission rate(tons1yr)' 

XYLENE (0-) 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

c Indicates the value was below the detection limit. These values are used in the calculations. 
Calculation based on 8,760 operating hours per year 
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Table 2-2: 
Kiln Stack - HAP Concentrations by Method 320 & 321, Raw Mill On I 

Run No. 1 2 3 Average 

Date (2002) 
Start Time 
Stop Time 

April 17 April 17 April 17 
10:51 13:42 1530 
12:58 14:48 16:31 - 

O2 Oxygen (dry volume %) 
B, Moisture in sample ( % by volume ) 
Qed Volumetn'c flow Ate; standard (dscfm)' 151,900 161,300 168,900 160,700 

HYDROGEN CHLORIDE (M321) 
C, Concentration from FTlR analysis (ppmwv) 0.51 0.83 0.37 0.57 
C, Concentration moisture corrected (ppmdv) 0.63 1.02 0.45 0.70 
E Emission rate (IWhr) 0.5 4 0.9 3 0.44 0.64 
E Emission rate 2.3 6 4.0 8 1.91 2.78 

FORMALDEHYDE (M320) 

'L C, Concentration from FTlR analysis (ppmwv) 1.39 1.37 1.08 1.28 
C, Concentration moisture corrected (ppmdv) 1.71 1.68 1.32 1.57 
E Emission rate (IWhr) 1.21 1.27 1.05 1.18 
E Emission rate (t~n/yr)~ 5.31 5.5 5 4.5 8 5.15 

' Volumetric flow rates obtained from concurrent Methods 1-4 testing. 
"ased on 8,760 hourshear of operation. 

L 
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Table 2-3: I ~ - -~~ -- - -  

Kiln Stack - HAP Concentrations by Method 18, Raw Mill Off 

Run No. 4A 5A 6A Average 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

April 18 April 18 April 18 
10:05 12:lO 14:36 
11:ll  13:18 15:40 

Gas Conditions 
O2 Oxygen (dry volume %) 9.90 10.1 10.0 10 .0  
C02  Carbon dioxide (dry volume %) 15.5 15.6 15.6 15 .6  
8, Moisture (% by volume) 20.35 19.20 18.27 19 .27  
Q M ~  Volumetric flow rate, standard (dscfm) 121,800 118,000 122,000 120,600 

BENZENE 
C Concentration (ppmdv) 
E Emission rate (Iblhr) 
E Emission rate(tons/yr)' 

HEXANE 
C Concentration (ppmdv) 
E Ernission rate (Ibhr) 
E Emission rate(tons/yr)' 

NAPHTHALENE 
C Concentration (ppmdv) 
E Emission rate (Iblhr) 'L E Emission rate(tonshr)' 

PHENOL 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

TOLUENE 
C Concentration (ppmdv) 
E Emission rate (Iblhr) 
E Emission rate(tons1yr)l 

XYLENE (rn-, p-) 
C Concentration (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate(tons/yr)' 

XYLENE (0-) 
C Concentration (ppmdv) 
E Emission rate (Ibihr) 
E Emission rate(tons1yr)' 

< Indicates the value was below the detection limit. These values are used in the calculations. 
' Calculation based on 8,760 operating hours per year 
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Table 2-4: 
Kiln Stack - HAP Concentrations by ~ e t h o d  320 & 321, Raw Mill Off 

Run No. 4 5 
Average I 

Date (2002) 
Start Time 
Stop Time 

April 18 April 18 April 18 
10:05 12:lO 14:36 
11:11 13:18 15:40 

Gas Condition$ 
0 2  Oxygen (dry volume %) 9.9 10.1 10.0 10.0 
B, Moisture in sample ( % by volume ) 20.35 19.20 18.27 19.27 
Q d d  Volumetric flow rate, standard (dscfm)' 121,800 118,000 122,000 120,600 

HYDROGEN CHLORIDE (M321) 
C, Concentration from FTlR analysis (ppmwv) 1.33 2 .13  2 .18  1.88 
C, Concentration moisture corrected (ppmdv) 1.67 2 .64  2 .67  2.32 
E Emission rate (IWhr) 1.15 1 .77  1.85 1.59 
E Emission rate (ton/yr)' 5.06 7 .7  4 8.09 6.96 

FORMALDEHYDE (M320) 
C, Concentration from FTlR analysis (ppmwv) 1.28 1 .05  1.28 1 .20  
C, Concentration moisture corrected (ppmdv) 1.61 1 .30  1 .57  1.49 
E Emission rate (Ibhr) 0.92 0.72 0.8 9 0.84 
E Emission rate ( t ~ d y r ) ~  4.01 3.14 3.91 3.69 

Volumetric flow rates obtained from concurrent Methods 1-4 testing. 
Based on 8,760 hourslyear of operation. 

L 

Revision 0 



TXI OPERATIONS, L.P. 
I HUNTER CEMENT PLANT 

Client Reference No: 63927 
CAE Project No: 91 01 

1 

I 
I 

TXI Operations, L.P. operates a dry process portland cement manufacturing plant in 
Comal County near Hunter, Texas. The facility was permitted in 1979 and began 
operations in 1980. The kiln is equipped with a preheater alkali bypass system which is 

I combined with the kiln exhaust into a single stack. The facility is currently permitted to 
utilize coal, petroleum coke, natural gas and tire derived fuel. The current production rate 
is up to 101.2 tonslhr and 886,351 tonslyr of clinker. There is also an in line rollerlraw 
mill which normally operates, but the kiln can operate for a limited time with it out of 
operation. 

I The testing will be performed at the Kiln Stack. 

A schematic of the process indicating sampling locations is shown in Figure 3-1. I 

BLENDED RAW MATERIAL 
FROM PRECALCINER 

-- 

Figure 3-1: Process Schematic 
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The sampling followed procedures as detailed in U.S. Environmental Protection Agency I - - 

(EPA) ~ e t h o d s  1,2,3,b, 18,320 and 321. The following table summarizes the 
methods and their respective sources. 

Table 4-1: 
Summary of Sampling Procedures 

Title 40 CFR Part 60 Aopendix A 
Method 1 "Sample and Velocity Traverses for Stationary Sources" 
Method 2 "Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube)" 
Method 3 "Gas Analysis for the Determination of Dry Molecular Weight" 
Method 4 "Determination of Moisture Content in Stack Gases" 
Method 18 "Measurement of Gaseous Organic Compound Emissions by Gas Chromatography" 

Title 40 CFR Part 63 &pendixA 
Method 320 "Measurement of Vaoor Phase Oraanic and lnoraanic Emissions bv Extractive Fourier 

Transform lnfrared ( ~ I R )  ~ ~ e c t r ~ c o ~ ~ "  
w 

Method 321 "Measurement of Gaseous Hydrogen Chloride Emissions at Portland Cement Kilns by 
Fourier Transform lnfrared (FTIR) Spectroscopy" 

These methods appear in detail in Title 40 of the Code of Federal Regulations (CFR). 

( Major aspects of the sampling, recovery and analytical procedures are summarized on 
pages 4-2 through 4-9. 

All equipment was calibrated at the Clean Air Engineering laboratory prior to shipment to 
the job site. A post calibration was performed on each meter box at the conclusion of 
testing to verify that calibration was maintained throughout the test program. Calibration 
sheets can be found in Appendix Section C. 

L 
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SAMPLING POINT DETERMINATION 

Sampling point locations were determined according to EPA Method 1. 

Table 4-2 outlines the sampling point configurations. Figure 4-1 illustrates the sampling 
points and orientation of sampling ports for each of the sources tested in the program. 

Table 4-2: 
Sampling Points 

Run Points Minutes Total 
Lo ti s '  t p- er Poi inutes Fiaur 
Kiln Stack Flows/Moistures 1-4 1-6 4 3 5 60 4-1 

L 
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Port 4 

k-184.50 in.-4 

Port 1 t 
I 

North 

+ 
Gas Flow + out of Page 

+ 
I 

Port 3 
Traverse PoiM Port to Point Distance (in,,) 

1 54.6 
2 27.0 
3 8.0 

Diameters to upstream disturbance: 7.2 
Diameters to downstream disturbance: 9.8 

Limit: 2.0 
Limit: 0.5 

Figure 4-1: Kiln Stack Sampling Point Determination (EPA Method 1) 
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I 
I 

VELOCITY AND VOLUMETRIC FLOW RATE - EPA METHOD 2 

EPA Method 2 was used to determine the gas velocity and flow rate at the Stack. Figure 
I 4-2 includes the components of the EPA Method 2 sampling apparatus. 

Each set of velocity determinations included the measurement of gas velocity pressure 
, and gas temperature at each of the EPA Method 1 traverse points. The velocity pressures 
I were measured with a Type S pitot tube. Gas temperature measurements were made 

using a Type K thermocouple and digital pyrometer. 

GAS COMPOSITION AND MOLECULAR WEIGHT - EPA METHOD 3 

i In order to determine the oxygen (0,) concentration, carbon dioxide (Cod concentration 
and gas molecular weight, a time-integrated sample of the gas was obtained and analyzed 
in accordance with EPA Method 3. The gas sample was collected into a vinyl sample bag 

I from the moisture testing. The contents of the bag was analyzed for 0, and CO, 
j concentrations using an Orsat gas analyzer. 

L MOISTURE CONTENT - EPA METHOD 4 

The flue gas moisture content at the Stack was determined in accordance with EPA 
Method 4. Figure 4-2 shows the major components of the EPA Method 4 sampling 
apparatus. The gas moisture was determined by quantitatively condensing the water in a 
chilled knock-out jar train. The amount of moisture condensed was determined both 
volumetrically and gravimetrically. A dry gas meter was used to measure the volume of 
gas sampled. The amount of water condensed and the volume of gas sampled was used 
to calculate the gas moisture content in accordance with EPA Method 4 calculations. 

After passing through the probe, the sample gas entered a knock-out jar condenser 
system for drying of the gas. The condenser system consisted of four leak-free glass 
knock-out jars and rubber leak-free connectors. The first two knockout jars each 
contained 100 milliliters of distilled water. The third knock-out jar was empty, and the 
fourth contained 300 grams of silica gel. All four of the knock-out jars were placed in an 
ice bath for the duration of the test. 

The metering system included a vacuum gauge, a leak-free pump, thermometers accurate 
to within +-5.0°F and a dry gas meter accurate to within 2%. 

Before and after each test, the sample apparatus was leak checked. A leakage rate of less 
than the 0.02 cfm was considered acceptable. 
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Thermometer 
Probe I 

Temperatures ( O F )  
By-Pass Main 
Valve Valve 

Vacuum Line 

Knock-Out Jar Contents 
1) 100 mI water 
2) 100 ml water 
3) empty 
4) 300 g silica gel 

Figure 4-2: Moisture Sampling Apparatus (EPA Method 4) 
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SPECIATED VOLATILE ORGANIC COMPOUNDS - 
EPA METHOD 18 

EPA Method 18 was used to measure concentrations of benzene, toluene, hexane, 
naphthalene, phenol and xylene. This method specifies the use of a variety of sampling 
techniques coupled with analysis by Gas Chromatography (GC) with a Flame Ionization 
Detector (FID). 

At the Stack a VOST sampling meter was used to pull gas through one XAD and one 
charcoal sorbent sample tubes in order to concentrate the sample to obtain lower detection 
limits. Figure 4-3 illustrates the sampling train which was used. The sample tubes were 
desorbed on-site using methanol and carbon disulfide, respectively. 

An aliquot of the desorbed sample was then injected into the GC injection port for 
analysis. The chromatographic method (e.g. oven temperature program) was 
simultaneously begin. 

The Recovery Study required by Method 18 was performed by running a colocated train 
simultaneously with the sample train for 3 runs. Three additional runs were performed at 

I i, the Raw Mill On condition due a poor spike recovery for Phenol during the first 3 runs. 
The second train had the sorbent tubes spiked with the compounds of interest to show the 
recovery efficiency. 

Data from the chromatograms was reduced by identifying peaks and matching their 
retention times with those of the known standards. Peak areas were then calculated using 
computer integration. Results are calculated by mathematically comparing the area of the 
sample to the area of the standards using a least-squares regression analysis. Results 
were calculated as total micrograms of each analyte. 

Standards for the GC/FID analysis were made by dissolving known amounts of each 
analyte in methanol or carbon disulfide. Concentrations were determined as 
micrograms/milliliter for each analyte. 

Calibration response curves were prepared using a least-squares regression analysis. At 
least three calibration points were generated for the response curves for each compound. 
At least three injections were performed for each calibration point. The percent difference 
of each injection from the mean of all injections was less than + 5%. The relative 
standard deviation for the results of each injection for each calibration point was less 
than + 5%. 
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VOLATILE EMISSIONS TESTING (CONTINUED) 

Stack 
Wall 

Figure 4-3: Stack Sampling Apparatus (EPA Method 18) 
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HYDROGEN CHLORIDE AND FORMALDEHYDE TESTING - 
EPA METHOD 3201321 

The gaseous hydrogen chloride and formaldehyde emissions were determined using 
procedures detailed in EPA Method 3201321. Figure 4-4 illustrates the EPA Method 
3201321 sampling apparatus. An integrated sample was extracted from the gas stream 
through a heated probe, heated filter, Teflon sample line and heated pump. The sample 
then entered a heated manifold that introduced a known quantity of sample into the FTIR 
cell. FTIR performance was verified using an ethylene calibration transfer standard 
(CTS) prior to and after each sampling event per Method 320 and 321. A calibration gas 
containing sulfur hexafluoride and hydrogen chloride was used for analyte spiking. The 
calibration gas and CI'S were introduced into the probe tip. All flows were controlled 
with calibrated flow meters. The sample was continuously extracted with FTIR 
absorbance scans every six minutes or less. 

Infrared absorption spectroscopy is performed by directing an infrared beam through a 
sample to a detector. The frequency-dependent infrared absorbance of the sample is 
measured by comparing this detector signal to a signal obtained without a sample in the 
beam path (background). There is a linear relationship between infrared absorption and 

L compound concentration. This frequency dependent relationship is known as 
absorptivity. The absorptivity is measured by preparing standard samples in the 
laboratory of compounds at known concentrations and detector conditions. A correlation 

I 

I is then made between the standards (reference spectra) and the sample gas analysis. The 
relative intensities determine the sample gas concentrations. 

The FTIR analyzer consists of a medium-high resolution interferometer, heated fixed path 
absorption cell, a mercury cadmium telluride (MCT) detector (liquid nitrogen cooled), 
electronics package and computer. The gas transport path inside the FTIR is heated to 
1 80°C, while the absorption cell is maintained at 150°C. 

The interferometer/electronics package is operated at a nominal spectral resolution of 0.5 
wavenumber (0.5 cm"). The heated absorption cell is a fixed pathlength of 10 meters. 
The mirrors and cell interior are gold plated. The IR beam splitter and all optical 
windows are made of zinc selenide. 

The method is self-validating by performing field spikes with a known concentration of 
the target compound. The QNQC procedures can be found in reference in Methods 320 
and 321. 
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HYDROGEN CHLORIDE (CONTINUED) 

Analyte Spike 
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Computerized Data 
Acquisition System 

Heated Manifold 

Figure 4-4: FTlR Hydrogen Chloride Sampling Apparatus (EPA Method 321) 

Revision 0 



TXI OPERATIONS, L.P. 
HUNTER CEMENT PLANT 

Client Reference No: 63927 
CAE Project No: 9101 

SAMPLE CALCULATIONS .............................................................................................. A 
PARAMETERS ............................................................................................................... B 
CALIBRATION DATA.. ................................................................................................... .C 
FIELD DATA ................................................................................................................. .D 
FIELD DATA PRINTOUTS ............................................................................................... E 
LABORATORY DATA ..................................................................................................... F 

........................................................................................................ OPERATING DATA .G 
................................................................................................................. PROTOCOL.. .H 

....................................................................................................................... RESUMES I 

Revision 0 



TXI OPERATIONS, L.P. 
HUNTER CEMENT PLANT 

<- 

.L 
Client Reference No: 63927 

CAE Project No: 9101 

Revision 0 



TXI OPERATIONS, L.P. 
HUNTER CEMENT PLANT 

, 

Client Reference No: 63927 
CAE Project No: 9101 

rL SAMPLE CALCULATIONS 
KILN STACK, RAW MILL OFF, RUN 4 

The tables presenting the results are generatad electronically from raw data. It may not be possible to exactly duplicate these 
results using a calculator. The reference method data, results and all calculations are carried to sixteen decimal places 

throughout. The final table is formatted to an appropriate number of significant figures. 

1 . Volume of water collected (wscf) 

'wstd = (O.M~O~)(V,) 
= (0.04707)(176.0) 
= 8.28 wscf 

Where: 
v, total volume of liquid collected in impingers and silica gel (ml) 
Vwstd volume of water collected at standard conditions (ft?) 
0.04707 conversion factor (glml) 

2. Volume of gas metered, standard conditions (dscf) 

= 32.43 dscf 

Where: 
Pbar barometric pressure (in. Hg) 
Tm average dry gas meter temperature ("F) 
vm volume of gas sample through the dry gas meter at meter conditions (ft3) 
vm* volume of gas sample through the dry gas meter at standard conditions (ft?) 
y ~ gas meter correction factor (dimensionless) 
AH average pressure drop across meter box orifice (in. H20) 
17.64 conversion factor ("Rlin. Hg) 
13.6 conversion factor (in. H20/in. Hg) 
460 OF to O R  conversion constant 

3. Sample gas pressure (in. Hg) 

= 29.26 in. Hg 

Where: 
barometric pressure (in. Hg) 
sample gas static pressure (in. H,O) 
absolute sample gas pressure (in. Hg) 

13.6 conversion factor (in. H,O/in. Hg) 
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CAE Project No: 9101 

SAMPLE CALCULATIONS (CONTINUED) 

4. Actual vapor pressure (in. Hg)' 
pv = Ps 

= 29.26 in. Hg 
Where: 

p, vapor pressure, actual (in. Hg) 
ps absolute sample gas pressure (in. Hg) 

5. Moisture content (%) 

Bwo 
- - "wstd x 100% 

Vmstd + "wstd 

Where: 
B wo proportion of water vapor in the gas stream by volume (96) 
Vmstd volume of gas sample through the dry gas meter at standard conditions (ft?) 
" W S I ~  volume of water collected at standard conditions (ft3) 

6. Saturated moisture content (%) 

Where: 
Bws proportion of water vapor in the gas stream by volume at saturated conditions (%) 
ps absolute sample gas pressure (in. Hg) 
p, vapor pressure, actual (in. Hg) 

Whichever moisture value is smaller is used for B, in the following calculations, 

' For effluent gas temperatures over 212"F, P, is assumed to be equal to P,. 
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[ .L SAMPLE CALCULATIONS (CONTINUED) 

7. Molecular weight of dry gas stream (lbflb-mole) 

Where: 
Md 
Mc% 
Mo2 

MCO+N2 
co2 
0 2  
CO+N2 
100 

= 30.88 
lb 

lb . mole 

dry molecular weight of sample gas (lb/lb-mole) 
molecular weight of carbon dioxide (1bAb.mole) 
molecular weight of oxygen (1bAb-mole) 
molecular weight of carbon monoxide and nitrogen (1bAb-mole) 
proportion of carbon dioxide in the gas stream by volurne (%) 
proportion of oxygen in the gas stream by volume (%) 
proportion of carbon monoxide and nitrogen in the gas stream by volurne (%) 
conversion factor (%) 

8. Molecular weight of sample gas (lb/lb.mole) 

li- Ms = (MJ(1- ~ w o )  + ( M H * O ) ( B ~ ~ )  

= (30.88)(1- 0.2035) + (1 8.0)(0.2035) 

= 28.26 
lb 

Ib . mole 

Where: 
Bwo proportion of water vapor in the gas stream by volume 
Md dry molecular weight of sample gas (lb/lb.mole) 

Mklp molecular weight of water (Ib/lb.mole) 

Ms molecular weight of sample gas, wet basis (lb~lb~mole) 
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SAMPLE CALCULATIONS (CONTINUED) 

9. Velocity of sample gas (ft/sec) 

ft 
= 19.9 - 

sec 

Where: 

ft (IbAb -mole)(in. Hg) 
velocity pressure constant - 

s (OR)(". H20) . - -, 
pitot tube coefficient 
molecular weight of sample gas, wet basis (1bAb.mole) 

ps absolute sample gas pressure (in. Hg) 
Ts average sample gas temperature (OF) 
v~ sample gas velocity (ft/sec) 
JAP average square roots of velocity heads of sample gas (in. H20) 
460 OF to OR conversion constant 

10. Total flow of sample gas (acfrn) 

Qa = (60)(As)(Vs) 

= (60)(185.66)(19.9) 

= 221,800 acfm 

Where: 

a cross sectional area of sampling location (ft2) 
volumetric flow rate at actual conditions (acfm) 

v s sample gas velocity (ft/sec) , 

60 conversion factor (seclmin) 
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CAE Project No: 9101 

C L  

SAMPLE CALCULATIONS (CONTINUED) 

1 1. Total flow of sample gas (dscfm) 

= 12 1,800 dscfm 

Where: 
B wo proportion of water vapor in the gas stream by volume 
ps absolute sample gas pressure (in. Hg) 
Q volumetric flow rate at actual conditions (acfm) 
Qstd volumetric flow rate at standard conditions, dry basis (dscfm) 
Ts average sample gas temperature ("F) 
17.64 conversion factor ('Rlin. Hg) 
460 O F  to O R  conversion constant 

1 2. Volatile organic concentration, benzene (ppmdv)' 

= 0.15 ppmdv 

Where: 
'ppmdv concentration of compound i (ppmdv) 
m, mass of compound i (pg) 
vmtd volume of gas sample through the dry gas meter at standard conditions (e) 
mi molecular weight of compound i (lbnb-mol) 
385.3 conversion factor (dscfnb-mol) 
1 E6 conversion factor (ppm) 
453.59E6 conversion factor (pg/lb) 

Hexane 86.18 (lbnb-mol) 
Naphthalene 128.17 (lbnb-mol) 
Phenol 94.1 1 (lbnb-mol) 
Toluene 92.14 (lb/lb-mol) 
X ylene 106.2 (lb/lb-mol) 

L 
The calculations for the other M18 compounds are done in a similar manner 
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CAE Project No: 9101 

SAMPLE CALCULATIONS (CONTINUED) i 

13. Concentration correction, Benzene (moisture corrected to ppmwv)' 

= 0.12 ppmwv 

Where: 
Bwo proportion of water vapor in the gas stream by volume 
Cpprndv concentration calibrated for drift (ppmdv) 
Cppmwv concentration calibrated for drift (ppmwv) 

14. Emissions rate, Benzene (Iblhr)' 

Where: 
Cpprndv ' measured concentration of compound i (ppmwv) ~~~~ emission rate (lblhr) 
Qstd volumetric flow rate at standard conditions, dry basis (dscfm) 
111 molecular weight of compound i 
1E6 conversion factor (p m) 
385.3 conversion factor ( flb-mole) 
60 

fi! 
conversion factor (rninfhr) 

The calculations for all the other compounds are done in a similar manner 
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T -  

-L SAMPLE CALCULATIONS (CONTINUED) 

15. Emissions rate, Benzene (tonlyr)' 

ton 
= 0.94 - 

. yr 

Where: 
Etontyr emission rate ( lbh)  
E~~ihr emission rate ( lbh)  
8,760 conversion factor (hrlyr) 
2,000 conversion factor (lblton) 

16. Spike recovery, Benzene (%)2 

Where: 
SR spike recovery for compound i (%) 
'spiked.i concentration of spiked train, compound i (ppmdv) 
'spike.i concentration of spike, compound i (ppmdv) 
C,,,piked,i concentration of unspiked train, compound i (ppmdv) 

The calculations for all b e  other compounds are done in a similar manner 
The calculations for the other MI 8 compounds are done in a similar manner 
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TXI - HUNTER 
Clean Air Project No. 91 01 

. Kiln Stack 
Raw Mill On 

VELOCITY AND MOISTURE PARAMETERS 

Run No. 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

Sampling Condltions 
Ya Dry gas meter correction factor 
C, Pitot tube coefficient 
P, Static pressure (in. H,O) 
A, Sample location area (ff) 
P, Barometric pressure (in. Hg) 
0, Oxygen (dry volume %) 
CO, Carbon dioxide (dry volume %) 
V, Liquid collected (ml) 
V, Volume metered, meter conditions (ft3) 
T, Dry gas meter temperature (OF) 
T, Sample temperature (OF) 
AH Meter box orifice pressure drop (in. H,O) 
O Total sampling time (min) 

L Flow Results 
V,, Volume of water collected (ff) 
V,, Volume metered, standard (ff) 
P, Sample gas pressure, absolute (in. Hg) 
P, Vapor pressure, actual (in. Hg) 
B, Moisture in sample (% by volume) 
B, Saturated moisture (% by volume) 
~ A P  Velocity head (din. H,O) 
Ma MW of sample gas, dry (Ibllb-mole) 
M, MW of sample gas, wet (Ibilb-mole) 
V, Velocity of sample (ftlsec) 
Q, Volumetric flow rate, actual (acfm) 
QSa Volumetric flow rate, standard (dscfm) 

April 17 April 17 
12:OO 1358 
13:lO 15:04 

April 17 
15:42 
16:47 

L 
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TXI - HUNTER 
Clean Air Project No. 91 01 
Kiln Stack 
Raw Mill Off 

VELOCITY AND MOISTURE PARAMETERS 

Run No. 4 5 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

Sampling Conditions 
Yd Dry gas meter correction factor 
C, Pitot tube coefficient 
P, Static pressure (in. H,O) 
$ Sample location area (ff) 
P, Barometric pressure (in. Hg) 
0, Oxygen (dry volume,%) 
CO, Carbon dioxide (dry volume %) 
V, Liquid collected (ml) 
V, Volume metered, meter conditions (ff) 
T, Dry gas meter temperature (OF) 
T, Sample temperature (OF) 
AH Meter box orifice pressure drop (in. H,O) 
O Total sampling time (min) 

Flow Results 
V,, Volume of water collected (ff) 
V,,, Volume metered, standard (ff) 
P, Sample gas pressure, absolute (in. Hg) 
P, Vapor pressure, actual (in. Hg) 
B, Moisture in sample (% by volume) 
B, Saturated moisture (% by volume) 
~ A P  Velocity head (din. H,O) 
Md MW of sample gas, dry (Ibtlb-mole) 
Ms MW of sample gas, wet (Ibtlb-mole) 
V, Velocity of sample (Wsec) 
Q, Volumetric flow rate, actual (acfm) 
Qs, Volumetric flow rate, standard (dscfm) 

April 18 April 18 
10:05 12:lO 
11:11 13:18 

April 18 
14:36 
15:40 
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TXI - HUNTER 
Clean Air Project No. 91 01 
Kiln Stack 

Run No. 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

VELOCITY AND MOISTURE PARAMETERS 

Sampling Conditions 
Y, Dry gas meter correction factor 
C, Pitot tube coefficient 
P, Static pressure (in. H20) 
A, Sample location area (ff) 
P, Barometric pressure (in. Hg) 
O2 Oxygen (dry volume %) 
CO, Carbon dioxide (dry volume %) 
V, Liquid collected (ml) 
V, Volume metered, meter conditions (ff) 
T, Dry gas meter temperature (OF) 
T, Sample temperature ( O F )  

AH Meter box orifice pressure drop (in. H20) 
O Total sampling time (min) 

(L Flow Results 
V,, Volume of water collected (ft3) 
V,,, Volume metered, standard (ff) 
P, Sample gas pressure, absolute (in. Hg) 
P, Vapor pressure, actual (in. Hg) 
6, Moisture in sample (O/O by volume) 
B, Saturated moisture (% by volume) 
~ A P  Velocity head (din. H,O) 
M, MW of sample gas, dry (Ibnb-mole) 
M, MW of sample gas, wet (Ibllb-mole) 
V, Velocity of sample (ftlsec) 
Q, Volumetric flow rate, actual (acfm) 
Q,, Volumetric flow rate, standard (dscfm) 

April 19 April 19 April 19 
08:45 10:OO 11:11 
0952 11 :03 12:15 

L 
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TXI - HUNTER 
Clean Air Project No. 9101 
Kiln Stack 
Raw Mill On 

VOLATILE ORGANICS PARAMETERS 

Run No. 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

Sam~llna Loeations 
P, Barometric pressure (in. Hg) 
V, Volume metered, meter conditions (liter) 
V, Volume metered, meter conditions (P) 
AH Meter box orifice pressure drop (in. H,O) 

Y, Dry gas meter correction factor 
T, Dry gas meter temperature (OF) 

-s 
V,,, Volume metered, standard (ft3) 

Results from Velocitv and Moisture Parameters 
0, Oxygen (dry volume %) 
CO, Carbon dioxide (dry volume %) 
Bw0 Moisture (% by volume) 
Q, Volumetric flow rate, actual (acfm) 
Q, Volumetric flow rate, standard (dscfm) 

BENZENE 
IJg 

C Concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(lb1hr) 
E Emission rate(tons1yr)' 

HEXANE 

IJg 
C Concentration (pprndv) 
C Concentration (pprnwv) 
E Emission rate(lb/hr) 
E Emission rate(tons1yr)' 

NAPHTHALENE 

IJg 
C Concentration (pprndv) 
C Concentration (ppmwv) 
E Emission rate(lb/hr) 
E Emission rate(tons1yr)' 

April 17 April 17 
12:OO 13:58 
13:OO 14:58 

< Indicates the value was below the detection limit. These values are used in the calculations. 
1 Calculation based on 8,760 operating hours per year 

April 17 
15:42 
16:47 



TXI - HUNTER 
Clean Air Project No. 9101 
Kiln Stack 

[L Raw MillOn 
VOLATILE ORGANICS PARAMETERS 

Run No. 1A 2A 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

April 17 April 17 
12:OO 13:58 
13:00 14:58 

m ~ l i n a  Locatiom 
P, Barometric pressure (in. Hg) 29.25 29.25 
V, Volume metered, meter conditions (liter) 21.40 23.00 
V, Volume metered, meter conditions (ft3) 0.76 0.81 
AH Meter box orifice pressure drop (in. H,O) 1.20 1 .OO 
Y, Dry gas meter correction factor 0.9935 0.9935 
T, Dry gas meter temperature ("F) 88 89 

Calculated Results 
V,, Volume metered, standard (ft3) 

Results from Velocity and Moisture Parameters 
0, Oxygen (dry volume %) 10.5 10.5 
CO, Carbon dioxide (dry volume %) 16.5 16.1 
B,, Moisture (% by volume) 18.48 18.95 
Q, Volumetric flow rate, actual (acfm) 255,300 272,400 (u Q Volumetric flow rate, standard (dscfm) 151,900 161,300 

PHENOL 

Pg 
C Concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(lb/hr) 
E Emission rate(tons/yr)' 

TOLUENE 

C1g 
C Concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(1bhr) 
E Emission rate(tons1yr)' 

XYLENE (m-, p) 
C19 

C Concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(1bhr) 
E Emission rate(tons1yr)' 

April 17 
15:42 
16:47 

c Indicates the value was below the detection limit. These values are used in the calculations. 
1 Calculation based on 8,760 operating hours per year 



TXI - HUNTER 
Clean Air Project No. 91 01 
Kiln Stack 
Raw Mill On 

Run No. 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

VOLATILE ORGANICS PARAMETERS 

Sam~liria Locations 
Pb Barometric pressure (in. Hg) 
V, Volume metered, meter conditions (liter) 
V, Volume metered, meter conditions (ff) 
AH Meter box orifice pressure drop (in. H,O) 

Y, Dry gas meter correction factor 
T, Dry gas meter temperature (OF) 

Calculated Results 
V,,, Volume metered, standard (ft3) 

Results from Velocitv and Moisture Parameters 
O2 Oxygen (dry volume %) 
CO, Carbon dioxide (dry volume %) 
B,, Moisture (% by volume) 
Q, Volumetric flow rate, actual (adm) 
Q, Volumetric flow rate, standard (dscfm) 

XY LENE (0-) 

IJg 
C Concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(lb1hr) 
E Emission rate(tons1yr)' 

April 17 April 17 
12:OO 13:58 
13:OO 14:58 

April 17 
15:42 
16:47 

< Indicates the value was below the detection limit. These values are used in the calculations. 
1 Calculation based on 8,760 operating hours per year 



TXI - HUNTER 
Clean Air Project No. 9101 - Kiln Stack 

%w 
Raw Mill On 

Run No. 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

SPIKED TRAINS AND RECOVERIES 

April 17 April 17 
12:OO 13:58 
13:OO 14:58 

Sam~lina Conditions 
P, Barometric pressure (in. Hg) 29.25 29.25 
Vm Volume metered, meter conditions (liter) 22.80 22.80 
V, Volume metered, meter conditions (V) 0.81 0.81 
AH Meter box orifice pressure drop (in. H,O) 1.20 1 .W 
Y, Dry gas meter correction factor 0.9896 0.9896 
Tm Dry gas meter temperature ( O F )  90 92 - 
Vm,s, Volume metered, standard (V) 

BENZENE 
pg (spike plus actual concentration) 
pg (spike concentration) 

C Concentration of spiked train (ppmdv) 0.40 0.46 
F' C Concentration of spike (pprndv) 0.34 0.36 
L L C Concentration of unspiked train (ppmdv) 0.10 0.04 

Spike Recovery (%) 89.8% 1 13.7% 

HEXANE 
pg (spike plus actual concentration) 
pg (spike concentration) 

C Concentration of spiked train (pprndv) 0.1 8 0.26 
C Concentration of spike (pprndv) 0.22 0.24 
C Concentration of unspiked train (ppmdv) 0.02 0.02 

Spike Recovery (%) 78.6% 101.2% 

NAPHTHALENE 
pg (spike plus actual concentration) 15.75 14.27 
pg (spike concentration) 20.02 17.79 

C Concentration of spiked train (ppmdv) 0.14 0.1 3 
C Concentration of spike (pprndv) 0.18 0.16 
C Concentration of unspiked train (ppmdv) 0.01 0.01 

Spike Recovery (%) 74.5% 75.8% 

April 17 
15:42 
16:47 



TXI - HUNTER 
Clean Air Project No. 9101 
Kiln Stack 
Raw Mill On 

SPIKED TRAINS AND RECOVERIES 

Run No. 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

April 17 April 17 
12:W 1358 
13:OO 14:58 

April 17 
15:42 
16:47 

Samplina Conditions 
P, Barometric pressure (in. Hg) 
V, Volume metered, meter conditions (liter) 
V, Volume metered, meter conditions (P) 
AH Meter box orifice pressure drop (in. H,O) 
Y, Dry gas meter correction factor 
T,,, Dry gas meter temperature ( O F )  

Calculated Results 
V,,, Volume metered, standard (ft3) 

PHENOL 
pg (spike plus actual concentration) 
pg (spike concentration) 

C Concentration of spiked train (ppmdv) 
C Concentration of spike (pprndv) 
C Concentration of unspiked train (ppmdv) 

Spike Recovery (%) 

TOLUENE 
pg (spike plus actual concentration) 
pg (spike concentration) 

C Concentration of spiked train (pprndv) 
C Concentration of spike (pprndv) 
C Concentration of unspiked train (ppmdv) 

Spike Recovery (%) 

XYLENE (m-, p-) 
pg (spike plus actual concentration) 
pg (spike concentration) 

C Concentration of spiked train (pprndv) 
C Concentration of spike (pprndv) 
C Concentration of unspiked train (pprndv) 

Spike Recovery (%) 



TXI - HUNTER 
Clean Air Project No. 9101 

I Kiln Stack 
Raw Mill On 

Run No. 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

SPIKED TRAINS AND RECOVERIES 

a - Conditions 
Pb Barometric pressure (in. Hg) 
V, Volume metered, meter conditions (liter) 
V, Volume metered, meter conditions (ff') 
AH Meter box orifice pressure drop (in. H,O) 
Y, Dry gas meter correction factor 
Tm Dry gas meter temperature ("F) 

Calculated Results 
V,,, Volume metered, standard (V) 

XYLENE (0-) 

pg (spike plus actual concentration) 
pg (spike concentration) 

6 C Concentration of spiked train (ppmdv) 
C Concentration of spike (ppmdv) 

4.L C Concentration of unspibd train (ppmdv) 
Spike Recovery (%) 

April 17 April 17 
12:W 13:58 
13:W 14:58 

April 17 
15:42 
16:47 



TXI - HUNTER 
Clean Air Project No. 91 01 
Kiln Stack 
Raw Mill Off 

VOLATILE ORGANICS PARAMETERS 

Run No. 4A 5A 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

April 18 
10:05 
11:ll 

April 18 
12:lO 
13:18 

April 18 
14:36 
15:40 

Sam~l ina Conditiong 
P, Barometric pressure (in. Hg) 
V, Volume metered, meter conditions (liter) 
V, Volume metered, meter conditions (V) 
AH Meter box orifice pressure drop (in. H,O) 
Y, Dry gas meter correction factor 
T Dry gas meter temperature (OF) 

Salculated Results 
V,,sm Volume metered, standard (ft3) 

Results from Velocity and Moisture Parameters 
O2 Oxygen (dry volume %) 
CO, Carbon dioxide (dry volume %) 
B,, Moisture (% by volume) 
Q, Volumetric flow rate, actual (acfm) 
Q, Volumetric flow rate, standard (dscfm) 

BENZENE 

lJ9 
, C concentration (ppmdv) 

C Concentration (ppmwv) 
E Emission rate(lb/hr) 
E Emission rate(tons/yr)' 

HEXANE 

lJ9 
C Concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(lb/hr) 
E Emission rate(tons/yr)' 

NAPHTHALENE 

lJS 
C concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(lb/hr) 
E Emission rate(tons1yr)' 

c Indicates the value was below the detection limit. These values are used in the calculations. 
1 Calculation based on 8,760 operating hours per year 



TXI - HUNTER 
Clean Air Project No. 91 01 
Kiln Stack L Raw Mill Off 

VOLATILE ORGANICS PARAMETERS 

Run No. 4A 5A 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

April 18 April 18 
10:05 12:lO 
11:ll 13:18 - 

P, Barometric pressure (in. Hg) 29.25 29.25 
V, Volume metered, meter conditions (liter) 19.40 16.50 
V, Volume metered, meter conditions (ff) 0.69 0.58 
AH Meter box orifice pressure drop (in. H,O) 1.10 1.1 0 
Y, Dry gas meter correction factor 0.9935 0.9935 
T, Dry gas meter temperature ("F) 82 88 

v 
V,,8, Volume metered, standard (ft3) 

Results from Velocity and Moisture Parameters 
O2 Oxygen(dryvolume%) 
CO, Carbon dioxide (dry volume %) 
B,, Moisture (% by volume) 
Q, Volumetric flow rate, actual (acfm) 
Q, Volumetric flow rate, standard (dscfm) 

PHENOL 

PS 
C Concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(lb/hr) 
E Emission rate(tons1yr)' 

TOLUENE 

PS 
C Concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(lb1hr) 
E Emission rate(tons1yr)' 

XYLENE (m-, p-) 

PS c6.22 c6.22 
C Concentration (ppmdv) c0.08 c0.09 
C Concentration (ppmwv) ~ 0 . 0 6  c0.07 
E Emission rate(lb/hr) cO.15 40.1 8 
E Emission rate(tons/yr)' c0.68 cO.78 

April 18 
14:36 
15:40 

L 
c Indicates the value was below the detection limit. These values are used in the calculations. 
1 Calculation based on 8,760 operating hours per year 



TXI - HUNTER 
Clean Air Project No. 91 01 
Kiln Stack 
Raw Mill Off 

VOLATILE ORGANICS PARAMETERS 

Run No. 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

Mmplina Conditions 
P, Barometric pressure (in. Hg) 
V, Volume metered, meter conditions (liter) 
Vm Volume metered, meter conditions (V) 
AH Meter box orifice pressure drop (in. H,O) 
Y, Dry gas meter correction factor 
Tm Dry gas meter temperature (OF) 

Calculated Results 
V,,s, Volume metered, standard (ft3) 

Results from Velocitv and Moisture Parameters 
O2 Oxygen (dry volume %) 
CO, Carbon dioxide (dry volume %) 
Bw0 Moisture (% by volume) 
Q, Volumetric flow rate, actual (acfm) 
Q, Volumetric flow rate, standard (dscfm) 

XYLENE (0-) 

P9 
C Concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(lb/hr) 
E Emission rate(tons1yr)' 

April 18 April 18 
10:05 12:lO 
11:ll 13:18 

April 18 
14:36 
15:40 

< Indicates the value was below the detection limit. These values are used in the calculations. 
1 Calculation based on 8,760 operating hours per year 



TXI - HUNTER 
Clean Air Project No. 91 01 
Kiln Stack 

1, Raw Mill Off 
SPIKED TRAINS AND RECOVERIES 

Run No. 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

April 18 April 18 
10:05 12:lO 
11:ll 13:18 

April 18 
14:36 
15:40 - 

Pb Barometric pressure (in. Hg) 
Vm Volume metered, meter conditions (liter) 
Vm Volume metered, meter conditions (V) 
AH Meter box 6rifice pressure drop (in. H,O) 
Y, Dry gas meler correction factor 
T,,, Dry gas meter temperature ( O F )  

v 
V,, Volume metered, standard (ft3) 

BENZENE 
pg (spike plus actual concentration) 
pg (spike concentration) 

C Concentration of spiked train (ppmdv) 
I C Concentration of spike (ppmdv) 

.L C Concentration of unspiked train (ppmdv) 
Spike Recovery (%) 

HEXANE 
pg (spike plus actual concentration) 
pg (spike concentration) 

C Concentration of spiked train (ppmdv) 
C Concentration of spike (ppmdv) 
C Concentration of unspiked train (ppmdv) 

Spike Recovery (%) 

NAPHTHALENE 
pg (spike plus actual concentration) 
pg (spike concentration) 

C Concentration of spiked train (ppmdv) 
C Concentration of spike (ppmdv) 
C Concentration of unspiked train (ppmdv) 

Spike Recovery (%) 



TXI - HUNTER 
Clean Air Project No. 91 01 
Kiln Stack 
Raw Mill Off 

SPIKED TRAINS AND RECOVERIES 

Run No. 48  5B 6B 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

April 18 
l a 0 5  
11:11 

April 18 
12:lO 
13:18 

April 18 
14:36 
15:40 

Samplina Conditions 
P, Barometric pressure (in. Hg) 
V, Volume metered, meter conditions (liter) 
V, Volume metered, meter conditions (ft3) 
AH Meter box orifice pressure drop (in. H,O) 
Y, Dry gas meter correction factor 
T, Dry gas meter temperature ("F) 

Calculated~esults 
V,,, Volume metered, standard (ft3) 

PHENOL 
pg (spike plus actual concentration) 
pg (spike concentration) 

C Concentration of spiked train (ppmdv) 
C Concentration of spike (ppmdv) 
C Concentration of unspiked train (ppmdv) 

Spike Recovery (%) 

TOLUENE 
pg (spike plus actual concentration) 
pg (spike concentration) 

C Concentration of spiked train (ppmdv) 
C Concentration of spike (ppmdv) 
C Concentration of unspiked train (ppmdv) 

Spike Recovery (%) 

XYLENE (m-, p-) 
pg (spike plus actual concentration) 
pg (spike concentration) 

C Concentration of spiked train (ppmdv) 
C Concentration of spike (ppmdv) 
C Concentration of unspiked train (ppmdv) ' 

Spike Recovery (%) 



TXI - HUNTER 
Clean Air Project No. 9101 
Kiln Stack 
Raw Mill Off 

Run No. 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

SPIKED TRAINS AND RECOVERIES 

lina Conditions 
PI, Barometric pressure (in. Hg) 
V, Volume metered, meter conditions (liter) 
V, Volume metered, meter conditions (f?) 
AH Meter box orifice pressure drop (in. H,O) 
Yd Dry gas meter correction factor 
T, Dry gas meter temperature (OF) 

Calculated~esults 
V,, Volume metered, standard (ft3) 

XYLENE (0-) 

pg (spike plus actual concentration) 
pg (spike concentration) 

C Concentration of spiked train (ppmdv) 
f 

C Concentration of spike (ppmdv) 
;I, C Concentration of unspiked train (ppmdv) 

Spike Recovery (%) 

April 18 April 18 April 18 
10:05 12:lO 14:36 
11:ll 13:18 15:40 



TXI - HUNTER 
Clean Air Project No. 91 01 
Kiln Stack 
Raw Mill On 

VOLATILE ORGANICS PARAMETERS 

Run No. 7 8 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

April 19 April 19 
08:45 10:W 
09:52 11:03 

April 19 
1l:ll 
12:15 

w i n a  Conditions 
P, Barometric pressure (in. Hg) 29.25 29.25 
V, Volume metered, meter conditions (liter) 28.20 25.90 
V, Volume metered, meter conditions (V) 1 .OO 0.91 
AH Meter box orifice pressure drop (in. H,O) 1.10 1.10 
Yo Dry gas meter correction factor 0.9896 0.9896 
T, Dry gas meter temperature ( O F )  85 84 

v 
V,,,, Volume metered, standard (ff) 

Results from Velocitv and Moisture Parameters 
O2 Oxygen (dry volume %) 10.5 10.5 
COB Carbon dioxide (dry volume %) 16.4 16.3 
B, Moisture (% by volume) 17.89 17.59 
Q, Volumetric flow rate, actual (acfm) 285,600 280,600 
Q,, Volumetric flow rate, standard (dscfm) 171,200 169,000 

BENZENE 
IJg 

C Concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(1bhr) 
E Emission rate(tons/yr) 

HEXANE 

IJg 
C Concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(lb1hr) 
E Emission rate(tons1yr) 

NAPHTHALENE 

IJg 
C Concent ration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(1bhr) 
E Emission rate(tons1yr) 

< Indicates the value.was below the detection limit. These values are used in the calculations. 
1 Calculation based on 8,760 operating hours per year 



TXI - HUNTER 
Clean Air Project No. 91 01 
Kiln Stack 

,i*, Raw Mill On 
VOLATILE ORGANICS PARAMETERS 

Run No. 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

April 19 
08:45 
0952 

April 19 
1o:oo 
11 :03 

April 19 
11:ll 
12:15 - 

P, Barometric pressure (in. Hg) 
V, Volume metered, meter conditions (liter) 
V, Volume metered, meter conditions (V) 
AH Meter box orifice pressure drop (in. H,O) 
Y, Dry gas meter correction factor 
T, Dry gas meter temperature ( O F )  - 
V,,, Volume metered, standard (f?) 

Results from Velocity and Moisture Parameters 
O2 Oxygen (dry volume %) 
CO, Carbon dioxide (dry volume %) 
B, Moisture (% by volume) 
Q, Volumetric flow rate, actual (acfm) 
Q, Volumetric flow rate, standard (dscfm) 

PHENOL 
IJg 

C Concentration (ppmdv) 
C Concentration (ppmw) 
E Emission rate(lb/hr) 
E Emission rate(tons1yr) 

TOLUENE 
IJg 

C Concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(1bhr) 
E Emission rate(tons1yr) 

XYLENE (m-, p-) 

IJS 
C Concentration (ppmdv) 
C Concentration (ppmw) 
E Emission rate(lb1hr) 
E Emission rate(tons1yr) 

L 
c Indicates the value was below the detection limit. These values are used in the calculations. 
1 Calculation based on 8,760 operating hours per year 



TXI - HUNTER 
Clean Air Project No. 91 01 
Kiln Stack 
Raw Mill On 

VOLATILE ORGANICS PARAMETERS 

Run No. 

Date (2002) 
Start Time (approx.) 
Stop Time (approx.) 

a CondltIons 
P, Barometric pressure (in. Hg) 
V, Volume metered, meter conditions (liter) 
V, Volume metered, meter conditions (V) 
AH Meter box orifice pressure drop (in. H,O) 
Y, Dry gas meter correction factor 
T, Dry gas meter temperature ( O F )  

Calculated Results 
V,,, Volume metered, standard (ft3) 

Results from Velocity and Moisture Parameters 
0, Oxygen (dry volume %) 
CO, Carbon dioxide (dry volume %) 
B,, Moisture (% by volume) 
Q, Volumetric flow rate, actual (acfm) 
Q,, Volumetric flow rate, standard (dscfm) 

XYLENE (0-) 

lJ9 
C Concentration (ppmdv) 
C Concentration (ppmwv) 
E Emission rate(lb1hr) 
E Emission rate(tons1yr) 

April 19 
08:45 
09:52 

April 19 
1o:w 
1 1 :03 

April 19 
11:ll 
12:15 

c Indicates the value was below the detection limit. These values are used in the calculations. 
1 Calculation based on 8,760 operating hours per year 



TXI - HUNTER 
Clean Air Project No. 9101 
Kiln Stack :- ~ 9 a w  Mill On 

Run No. 

Date (2002) 
Start Time 
Stop Time 

FTlR PARAMETERS 

1 2 3 Average 

April 17 April 17 April 17 
10:51 13:42 15:30 
12:58 14:48 16:31 - 

T, Temperature (OF) 247 246 246 246 
O2 Oxygen (dry volume %) 10.5 10.5 10.4 10.5 
C02 Carbon Dioxide ( dry volume % ) 16.5 16.1 . .  16.3 16.3 
B, Moisture in sample ( % by volume ) 18.48 18.48 18.48 18.48 
Q. Volumetric flow rate, actual (acfm)' 255,300 272,400 284,000 270,567 
Q,* Volumetric flow rate, standard (dscfrn)' 151,900 161,300 168,900 160,700 

HYDROGEN CHLORIDE (M321) 
C, Concentration from FTlR analysis (ppmwv) 
C, Concentration moisture corrected (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate (t~n/yr)~ 

C, Concentration from FTlR analysis (ppmwv) 
C, Concentration moisture corrected (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate (t~n/yr)~ 

' Volumetric flow rates obtained from concurrent Methods 1-4 testing. 
Based on 8,760 hourslyear of operation. 

Revision 0 



TXI - HUNTER 
Clean Air Project No. 91 01 
Kiln Stack 
Raw Mill Off 

Run No. 

Date (2002) 
Start Time 
Stop Time 

FTlR PARAMETERS 

4 5 6 Average 

Gas Conditions 
T, Temperature ("F) 
0, Oxygen (dry volume %) 
C02 Carbon Dioxide ( dry volume % ) 
B, Moisture in sample ( % by volume ) 
Q, Volumetric flow rate, actual (acfm)' 
QStd Volumetric flow rate, standard (dscfm)' 

HYDROGEN CHLORIDE (M321) 
C, Concentration from FTlR analysis (ppmwv) 
C, Concentration moisture corrected (ppmdv) 
E Emission rate (Ibhr) 
E Emission rate ( t~n/yr )~ 

April 18 April 18 April 18 
10:05 12:lO 14:36 
11:ll 13:18 15:40 

FORMAIDEHYDE (M320) 
C,, Concentration from FTlR analysis (ppmwv) 1.28 1.05 1.28 1.20 
C,, Concentration moisture corrected (ppmdv) 1.61 1.30 1.57 1.49 

J 
E Emission rate (Ibhr) 0.92 0.72 0.89 0.84 
E Emission rate (todyr)' 4.01 3.14 3.91 3.69 

' Volumetric flow rates obtained from concurrent Methods 1-4 testing. 
Based on 8,760 hourslyear of operation. 

Revision 0 
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TXI OPERATIONS, L.P. Client Reference No: 63927 
HUNTER CEMENT PLANT CAE Project No: 9101 

A A A A 
C 



SAMPLE PROBE CALIBRATION DATA 

Probe Type: SPlPE I.D. number: 67SP-120-02 

/- - Thermocouple Cailbratlon I 
L Reference Type: TC Reference I.D. No: LAB 1 Pyrometer I.D. No: LAB 1 Degrees: F 

Specification 

%Difference 5 1.5 

Does assembly meet specifications? YES / NO -) If "NOn thermocouple must be repiaced. Yes 

I Geometrlc Pitot Callbratlon I 

Is pitot assembly in good repair? YES I NO If "NO" explain: Yes 
If repairs are required, pitot does not meet specificetion. 

Measurement Specif lcatlon 

z 0.09 inches 

Does assembly meet specifications? YES / NO .. b-3~ 
I t 1  
121 

<lo0 al= 2 

c0.125 

W= 0.005 inches 

I All specifications are from EPA-600/9-76-005, section 3.1 I 

a2= 0 

<0.031 

i PROBE Cp = YES Calibrated by: C. Bechtold Date: 111 5102 

CS 01 1 Probe/Pitot Cal 
BB, Dpt 67-4/1198 

Clean Air Engineering 



DATE: 41 1 1 102 

Meter Box Full Test Calibration 
Operator: R.R. 

0.951 3.00 -1.80 1 .OOOO 0.0 10.000 10.000 247 224 257.350 10.126 68.5 68.5 68.5 86.0 76.0 81 .O 10.36 0.9989 1.8132 

0.0 5.000 5.000 260.814 265.874 5.060 68.5 68.5 68.5 80.0 12.53 1.0017 1.7682 ---- ----- --- 
0.395 0.50 -1.20 1 .OOOO 0.0 5.000 5.000 265.874 270.922 5.048 68.5 68.5 68.5 80.0 76.0 78.0 12.48 1.0040 1.7541 

0.681 1.50 -1.50 1.0000 0.0 10.000 10.000 274511 284.632 10.121 68.5 68.5 68.5 84.0 76.0 80.0 14.46 1.0020 1.7661 

0.684 1.50 -1.50 1 .OW0 0.0 10.000 10.000 284.632 294.769 10.137 68.5 68.5 68.5 85.0 76.0 80.5 14.41 1.0014 1.7540 

AVERAGE 1 .OO 15 1.7793 

Nomenclature 

pb Barometric Pressure (in. Hg) 
Q Flow Rate (cfm) 
AH Orifia Pressure Differential (in H20) 
AE' Inlet Pressure Differential (in. H20) 

Vd Gas Meter Volume - Dry (f@) 

Vds Standard Meter Volurne - Dry (f$) 

Td Average Meter Box Temperature ("F) 

To Outlet Meter Box Temperature ("F) 

Tds Average Standard Meter Temperature VF) 

Yd Meter Conection Factor (unitless) 

Yds Standard Meter Correction Factor (unitless) 

AH8 Orific~ Pressure Differential giving 0.75 cfm 
of air at 6g0Fand 29.92 in. Hg (in H20) 

Clean Air Engineering 

Vacuum Gauge Thermometers 

Equations 

I 
AH@ = 

Q = 
17.44 (V.1 0%) 
flds + 460)(Q) 



Pyrometer No.: 85- 1 Office: Palatine, Il 
Calibrated By: R.R. Client: 
Date: 411 1 102 Job Number: 

Pyrometer Reading 

I 600 O F  602 O F  I 

Calibration Reference Information 

Reference Used: Omega CL23A Serial No: T-225950 
Calibrated By: Omega Engineering;Inc. Date: 311 5/02 
Report No: RF-T-225950 

/ 

Clean Air Engineering 



CAE Project No. 9113 
Location Of Test Houston 
Date Of Test 4/23/02 
Operator Name C. Bechtold 

Meter Box Critical Orifice Post-Test Calibration Data 

Meter No. 85-1 Orifice 1.D 84-A-3 Leak Checks 
Yd 1.0015 Orifice K' 0.5679 Neg. Press. x Pass 

delta H 1.7793 Orifice 1 1/20/0 1 Fail 
Full-Test 4111102 Cal. Date 
Cal.Date Pos. Press. x Pass 

Fail 

Leak Checks Must Have No Movement Of Manometer For One Minute. 
All Leak Checks Must Pass In order for Test to be Valid. 

Barom. Press.(Pb) 29.1 0 in.Hg 

Cal. Error must be less than or eaual to 5 % 

Operator Signature : C. Bechtold 

FllM 

1 
2 
3 

Elapsed 
Time 

(minutes) 

0.0 
5 
1 0  
1 5  

Average Yi 
delta Yi must be less than or equal to 2 % Cat. Error 

Meter 
Volume 

(dcf) 
619.1 1 
622.92 
626.72 
630.54 

0.9776 
-2.381 9 

Meter Temp. 
Ambient 

Temp. 
Tamb 

( F) 
7 7 
78 
7 8 

Inlet 

(F) 
7 8 

7 8 
8 1 
82 

Outlet 

(F) 
77 
77 
7 8 
7 8 

Orifice 

delta H 

(in.W.C) 
1.8 
1.8 
1.8 

Vacuum 
(in.H.G) 

16  
16 
16 

Net Run 

Time 

(minutes) 
5 
5 
5 

Net Meter 
Volume 
for Run- 

v m  

(dcf) 
3.81 
3.8 

3.82 

Avg. 
Meter 

Temp. for 
Run-Tm 

( F) 
77.5 
79.5 
80 

DGM 
Calibration 
Factor-Yi 

0.9755 
0.9808 
0.9766 

Percent 
Variation 

for 
delta Yi 

-0.21 67 
0.3248 

-0.1 080 



Vost Meter ~ u l l  1st Calibration 
DATE: 91510 1 Operator: M . V .  

AVERAGE 1 0.9935 1 I 

Nomenclature 

Pb Barometric Pressure (in. Hg) 

Q How Rate (cfrn) 
AH Orifice Presure Differential (in. H20) 
AP Inlet Pressure Differential (in H20) . 

Vd Gas Meter Volume - IIry (M) 
Vds Standard Meter Volunr, - Dry (ft3) 

Td Average Meter Box Temperature (OF) 

To Outlet Meter Box Temperature (OF) 

Tds Average Standard Meter Temperature ("F) 

Yd Meter Corlcction Factor (unitless) 

Yds Standard Meter Correction Factor (unitless) 

AH8 Orifice Presure Differential giving 0.75cfm 
of air at 6&'F a ~ d  29.92 in. Hg (in. H20) 

Vacuum Gauge Thermometers 
Equations 

Clean Air Engineering 



Pyrometer No.: 71-V15 Office: Palatine, I1 
Calibrated By: M . V .  Client: 
Date: 9/5/0 1 Job Number: 

Calibration Reference Information 

Reference Used: Omega CL23A Serial No: T-225950 
Calibrated By: Omega Engineering;Inc. Date: 3/15/01 
Report No: RF-T-225950 

Clean Air Engineering 





Pyxometer No.: 84-Vl OfJSice: Palathe, n 
Calibmted By: M . V .  Client: 
m. 3 P a W  Job Numk 

Calibration Reference Information 

Reference Used; Omega U 2 3 A  Serial No; T-225950 
Calibrated By : Omega Engheaing;hc. Date: 3/15/01 
Report No: RF-T-225950 



b 

C 

(L 

- 
CERTIFIED MASTER CLASS lm, Scott Specialty Gases single-cemped Calibdon Standad 

290 COMBERMC- Fax: z 4 a - m 4  

CERTIFICATE OF ACCURACY: certified Master Class Calibration Standard 

Product Information Customer 
Project No.: 05-8877 1-001 
Item No.: 05020001 290PA CLEAN AIR ENGINEERING 
P.O. NO.: 5 1  499-71-65000 DON ALLEN 

500 W. WOOD STREET 
Cylinder Number: 1 A7839 PALATINE, IL 60067 
Cylinder S~ze: A 
Certification Date: 0211 212002 
Expirat~on Date: 0211 212004 

CERTIFIED CONCENTRATION 
Concentration Accuracy 

Component Name (Moles) (+ I -%)  

ETHYLENE 20.1 PPM 2 
NITROGEN BALANCE 

-- 
TRACEABILITY 
Traceable To 

NlST 

APPROVED BY. 



Scott Specialty Gases 
ed 1290 COMBERMERE STREET 

From : TROY MI 48083 
Phone: 248-589-2950 Fax: 248-589-2134 

C E R T I F I C A T E  O F  A N A L Y S I S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CLEAN AIR ENGINEERING PROJECT #: 05-88241-003 
DON ALLEN PO#: 51471-71-65000 
500 W. WOOD STREET ITEM # :  0501813 AL 

DATE: 1/28/02 
PALATINE IL 60067 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CYLINDER # :  AM058557 
FILL PRESSURE: 02000 PSIG 

PURE MATERIAL: NITROGEN 

GRADE : ZERO GAS 

PURITY: 99.998% 

IMPURITY 
THC 

ANALYST : 4 ' d  

MAXIMUM 
CONCENTRATIONS 
0.5 PPM 



r 

L 

L 
I 

CUSTOM CLASS 
Scott Specialty Gases 

1290 COMBERMERE STREET,TROY,MI 48083 Phone: 248-589-2950 Fax: 248-589-21 34 

CERTIFICATE OF ACCURACY: Custom Class Calibration Standard 

Product Information Customer 
Project No.: 05-901 22-003 
Item No.: 0502H3034852A CLEAN AIR ENGINEERING 
P.O. NO.: 5 1 569-71 -65000 DON ALLEN 

500 W. WOOD STREET 
Cylinder Number: NXA9354 PALATINE, IL 60067 
Cylinder Size: A 
Certification Date: 04/02/2002 
Expiration Date: 10/01/2002 

CERTIFIED CONCENTRATION 
Concentration Accuracy 

Component Name (Moles) (+I-%) 

HYDROGEN CHLORIDE 149. PPM 5 
SULFUR HEXAFLUORIDE 5.U PPM U3 
NITROGEN BALANCE 

TRACEABILITY 

Description Traceability Type Traceable To 

BLEND PROCESS TRACEABILITY WEIGHT NIST 
ANALYTICAL TRACEABILITY GAS STANDARDS 

APPROVED BY: DATE: 4-  2 - z  



TXI OPERATIONS, L.P. 

- HUNTER CEMENT PLANT 

L 

Client Reference No: 63927 
CAE Project No: 91 01 

L 

Revision 0 



Cross-Section of Test Location 

I 2 [UP1 9 0 .  

I 

I Probe Operator . &d, f ;, I 

TEST LOCATION: m~ CYCLONIC FLLW CHECK PAGE i ) ~  \ 
FIELD DATA SHEET - 

UNIT: Sn+c/C I 

- Probel.D.No. &,w-&totCp R . X ~  
Pitot Leak Check ~efore: w~f te r :  Good Bad 

Client ~f ( 
Plant l-fd/U 7~ fL 

Start ~ ime:  7: 26 Istop~me: 4:SL I 

Project NO. 7 13 E) 
Date 4 / I  d6 t 

Total of abosulute values of a I Average of abosulute values 
-.1 - - - -  - 

Procedure: Position the pitot perpendicular to the expected direction of gas flow (0 degrees reference). . --- - 
If zero, acceptable flow condition exists, if not zero, rotate the pitot up to +/- 90 degrees (rotation angle called alpha a) 
Determine and record the value of the rotation angle (a) to the nearest degree. See reference method 1, section 2.4. Clean Air Engineering 
Calculate the average of the absolute values of a. Assign values of zero to points which require no rotation. If the average of a is DS OOX Cyclonic Check 
greater than 20 degrees . the overall condition of the flow is unacceptable and an alternative method of velocity and sample 

I 
CNVS/TRGR2-1112195 

traversing must be used. 
I 

Meter Operator 2 &,,Je p 
I I  - 



ORSAT READINGS 

Repeat the analysis procedure until the results of any three analyses differ by no more than 0.2 percent by volume. Average 
the three acceptable values and report the results to the nearest 0.1 percent. Calculate Fo to verify results. 

TEST LOCATION: LL) 5 m <  PAGE \ OF 1 
Fo = 20.9 - %O? 

%CO2 
Client -n( { 
Plant ttJMdL 

r Acceptable ranges for Fo: 

Project Number ?LO / 
Unit 1 

Coal: Anthracite and lignite 1.01 6-1.1 30 
Bituminous 1.083-1.230 

Oil: Distillate 1.260-1.41 3 
Residual 1.210-1.370 

, Orsat ID 3 5 - 5 d 7  (blbh ~ r )  

Gas: Natural 1.600-1.836 
Propane 1.434-1 586 
Butane 1.405-1.553 

Wood: 1.000-1.120 

FuelType 6- -t Leak Check ~ a s s e q d  



. ORSAT READINGS 

TEST LOCATION: I C ~ L  d 5m~ PAGE OF ( - - 
d 

Repeat the analysis procedure until the results of any three analyses differ by no more than 0.2 percent by volume. Averr 
the three acceptable values and report the results to the nearest 0.1 percent. Calculate Fo to verify results. 
Acceptable ranges for Fo: 

Coal: Anthracite and lignite 1.016-1 .I30 
Bituminous 1.083-1.230 

Oil: Distillate 1.260-1.413 
Residual 1.21 0-1.370 

Gas: Natural 1.600-1 .a36 
Propane 1.434-1 386 
Butane 1.405-1 553 

Wood: 1.000-1.120 
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C Method 18 - A d c  bing Tubes 
Location: 5 ~ 1 ~  h n :  SB Field Data Sheet Q ]  Page t o, I 

I Ambient Temp. (OF) 87 , (P I 
Bar. Press. Zq. 2g -1 mar) 
Probe Length I 

Probe Material 5.j. / i ~ b  

Client fi\ 

ICS Bag ID No. k< v 

Tube No: < 6 1 ~ ~ ~ 8 :  .qu I 
2 :. 

Project Numbercj , 
t 

Cross-Secti on of Test Locat ion 

( 

(IJUP q o L  

3 

Tube No: 9,3 k$ (5 
I .  - 

T u b ~ ~ l T p B -  

Area (It 3, 

I&F. 6 

q j ~ e  I 

DS 01 8T Organic Tubes 
CNVSlKVSP.fl2-2/7/94 

Plant \4lr h kr 
Date , r 

Port Len (in.) 

ZY 
I Start Time: (2.. ( o 1 Stop Time: (xfi mtmd 

Unit 1 
Inlet I Out let1 @ 

IN "3 of page 

Meter Operator 

Meter Box Number @ &(- \j ( 
V 

Yd /, ygq(, 
w 

Leak Rate Before 0 -0 cflm O / 3 "Hg 
~ e m f l e r  cflm - 

: Minl pi: : 
Clock.Time 

Average 

. . . . . .  
:lriitid :V.iu . . . . . . . .  i / .  . . .  .2:. . .! . . . . . .  

. C I ; s ~ l e ~ o l t m e  . . . . . . . . .  . . . . . . .  
3," (L) . . . . . . .  

2~73.0 

q f  - 4 . B  a= 
1 - q o  / T~ 3 3  

2 760.0 
ZWI,/ $~/BR L/Z 

Bb /gc Y z  
- - 8" 
7?ID8 
V ' 

€3 "I 
' u 

7.3. 4 4  '4 6.r /RL-~  ' iz  
0 6'4 /v 3 

- 
# 

. . . . .  : Rovi . .  me . . . . .  . . . . . . .  . U.m 

&sc&mple.. . . . . . . . . . . . . . . . .  
temperature at. : 

.'. PN:FatMe!*: : . . . . . .  :T"i : (P9. . .  : 

. .  k t h  : : 
: :?9"?P.. 

?F : 

~f J 

: : Wmp: : 
. .  Vacwn. . . . . . . . . . . . . . .  . (in.. Mg). 

0,53 
I 

I 

9 I /41 
91 14 r 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  .No)es. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

hf-t-5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
: :Orif ice : 
. . w i n g .  
: (in KO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IL \ 
\o 
6 
ZP 
qq 
3b b 
?< t~ 

t n 
45 
Q 
f i  
\ rb 

Total 

?'- 











Method 18 - Adsorbing Tubes 
Location: b n :  Field Data Sheet Page of I 

Leak Rate Before0 . O cftm O 6 IHg 

Leak patsAfter ctlm O -Hg  

DS OlBT Organic Tubes 
CNVSNSP.RZ-2/7/94 

- t 
Cross-Secli on of Test Local ion 

v(Jv 
m UP 

Meter Box Number 

Ambient Temp. (OF) B y  6 
Bar. Press. 2 .  - 7 5 a 1 mbar) 

Probe Length 5 - < 
- 

Robe Material 5 - 5 / 1 &+, 
1- Bag ID No. f i  \p, - d u  

Tube No: L l ~ q  A 
Tube No: <\I I J ~  A 
Tube No: 

I Start Time: 1 I : I 1 -P Time: J ~ ~ ~ A R W F J T J  

Type: Xw 
Type: c h  & 
-F r. 
I ype: 

3 

Area (ft 3, 

1K 6 
h 

:Minlbl : : :  

Clock.Tirne 

F 
16 

c 5 -  

20 
z< 

Average (67 / 
, 

. . . . . . .  
I itid oiurne. 

: f W O $ .  1 . .  . .  . . . . . . . . . . . . . . . .  
e ~ . m p l e v o l " m e  . . . . - . .  . . . . .  

:v,(C): . . . . . . .  

~905 8 
Z866.? 
</yo q ..I 
26 l L b  
8619.? 

Port Len (in.) 

ZcC 

:Rimp:: ,  
. .  Vacuclm. . . . . . . . . . . . . . .  
. fin..Mg). . . . . . . . . . . . . . .  

lp 
5- 
0 
i( 

(Bs Flow 
IN 
of page 

3r I/ 
Yo /I 

'K b 
Sb [D 

ID  
60 (1  

Total 

&&,,,,ple.. . . . . . . . . . . . . . .  
.temperatureat. 

. .  Dpl: Get Me!?' : : 
Tk.(3.. 

q / @ o t  
8 ?/Rz 

B?/m 
/87- 

AS/R? 
9 7/37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
:Orificb: 
,sefling. 

. {in 40) : . . . . . .  
1, I 

I 

i 

: ~ 6 ~ : : : :  . we.. . . . . . . . .  
' .  U.m . . . . . . . . . . .  

o. r 
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I 
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v 

Y S  
t'z 
y.3 
y 3  
3 

I . .  k t h : : .  
: : Te"?F . . .  ?F 

$3 
7 

q3 
43  

Y 7 
ZA 20,. 7 7 

I 
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Clean Air 
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Revision 0 



Field Data Printout 

Location: Kiln Stack 
- Test Run: 1 - Raw Mill On 

Client: TXI - Hunter L Project NO: 9101 
Test Date: 4/17/02 

Meter AH Q: 1,7793 
Meter Y,: 1.001 5 
Pitot C,: 0.84 
Static P: 0.1 

Leak Rate Before: 0.002 cfm @ 18"Hg 
Leak Rate After: 0.002 cfrn @ 10"Hg 

Bar. Press. (in. Hg): 29.25 
Actual Moisture (%): 18.5 

Method: 1-4 
Testing Type: FlowiMoisture O2 (dry volume %): 10.5 

C02 (dry volume %): 16.5 
Area (ff): 185.66 Start Time (approx.): 12:OO 

Stop Time (approx.): 13:lO 
H,O (condensate, ml): 154.9 

H,O (silica, g): 15.4 

Revision 0 

, 

Traverse 
Point 

2-01 
2-02 
2-03 
1-01 
1-02 
1-03 
4-01 
4-02 
4-03 
3-01 
3-02 
3-03 

Final , 

Piot 
AP8 

(in. H,O) 
0.14 
0.13 
0.19 
0.14 
0.12 
0.23 
0.10 
0.09 
0.08 
0.1 0 
0.08 
0.09 

0.3474 , 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 , 

Sample 
AH 

(in. H20) 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.00 
1.00 
1.00 
1.00 
1 .OO 
1.00 

1.25 , 

Metered 
(v) 

298.82 
302.47 
305.87 
309.17 
312.52 
31 6.03 
319.34 
322.15 
324.88 
327.77 
330.65 
333.37 
336.19 

37.37 , 

Stack 
T. 

(OF) 
248 
248 
246 
247 
247 
246 
247 
247 
246 
247 
248 
247 

247 , 

A 
(calculated) 
(din. H,O) 

0.37 
0.36 
0.44 
0.37 
0.35 
0.48 
0.32 
0.30 
0.28 
0.32 
0.28 
0.30 

Volume 
(calculated) 

(tt?) 
3.65 
3.40 
3.30 
3.35 
3.51 
3.31 
2.81 
2.73 
2.89 
2.88 
2.72 
2.82 

Dry Gas 
Tm h 

(OF) 
92 
92 
92 
92 
90 
90 
89 
88 
87 
86 
86 
85 

88 

Meter 
T,, 
( O F )  

90 
90 
89 
88 
88 
86 
86 
86 
85 
85 
85 
84 

I 



Field Data Printout 

Location: Kiln Stack 
Test Run: 2 - Raw Mill On 

Client: TXI - Hunter 
Project No: 9101 
Test Date: 4/17/02 

Meter AH Q: 1 .7793 
Meter Y,: 1.0015 
Pitot C,: 0.84 
Static P: 0.1 

Leak Rate Before: 0.002 cfm Q 12Hg 
Leak Rate After: 0.002 cfm Q 8Hg 

Bar. Press. (in. Hg): 29.25 
Actual Moisture (Oh) :  18.9 

Method: 1-4 
Testing Type: Flow/Moisture 4 (dry volume %): 10.5 

C02 (dry volume %): 16.1 
Area (ft2): 185.66 Start Time (approx.): 13:58 

Stop Time (approx.): 15:04 
H,O (condensate, ml): 146.0 

H20 (silica, g): 11.6 

Revision 0 

Traverse 
Point 

2-01 
2-02 
2-03 
1-01 
1-02 
1-03 
4-01 
4-02 
4-03 
3-01 
3-02 
3-03 

Final 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 

Pitot 
Ap8 

(in. H20) 
0.13 
0.12 
0.21 
0.15 
0.15 
0.25 
0.12 
0.10 
0.10 
0.13 
0.12 
0.10 

0.37 , 

Sample 
AH 

(in. H20) 
1.00 
1 .OO 
1.00 
1 .OO 
1 .W 
1 .OO 
1.00 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1 .OO 

1.00 

Metered 
( f f )  

336.27 
339.07 
34 1.89 
344.69 
347.51 
350.30 
353.09 
355.89 
358.67 
361.45 
364.25 
367.02 
369.80 

33.53 

Stack 
T, 
en 
246 
246 
246 
247 
247 
246 
247 
246 
246 
247 
247 
246 

246 

Dry Gas 
Tm h 

(OF) 
87 
87 
87 
88 
88 
88 
89 
89 
89 
89 
89 
89 

87 

~AP, 
(calculated) 
(din. H20) 

0.36 
0.35 
0.46 
0.39 
0.39 
0.50 
0.35 
0.32 
0.32 
0.36 
0.35 
0.32 

Meter 
Tm, 
(OF) 
86 
86 
86 
86 
86 
86 
86 
87 
87 
87 
87 
87 

I 

Volume 
(calculated) 

(fts) 
2.80 
2.82 
2.80 
2.82 
2.79 
2.79 
2.80 
2.78 
2.78 
2.80 
2.77 
2.78 



Field Data Printout 

Location: Kiln Stack 
--- Test Run: 3 - Raw Mill On 

L Client: TXI - Hunter 
Project No: 9101 
Test Date: 4/17/02 

Meter AH @ : 1.7793 
Meter Y,: 1.001 5 
Pitot C,: 0.84 
Static P: 0.1 

Leak Rate Before: 0.003 cfm 8 OHg 
Leak Rate After: 0.002 cfm @ 7"Hg 

Bar, Press. (in. Hg): 29.25 
Actual Moisture (%): 18.7 

Method: 1-4 
Testing Type: Flow/Moisture O2 (dry volume %): 10.4 

CO, (dry volume %): 16.3 
Area (ff ): 185.66 Start Time (approx.): 15:42 

Stop Time (approx.): 16:47 
H,O (condensate, ml): 140.4 

H,O (silica, g): 14.3 

L 

Revision 0 

I 

Traverse 
Point 

2-01 
2-02 
2-03 
1-07 
1-02 
1-03 
4-01 
4-02 
4-03 
3-01 
3-02 
3-03 

I Final , 

Dry Gas 
Tm h 
PF) 
89 
88 
88 
89 
89 
89 
89 
89 
89 
88 
88 
88 

88 

~AP, 
(calculated) 
(din. HzO) 

0.37 
0.37 
0.48 
0.39 
0.40 
0.52 
0.37 
0.35 
0.32 
0.37 
0.36 
0.33 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 , 

Meter 
Tm , 
PF) 
87 
87 
87 
88 
88 
88 
88 
88 
88 
87 
87 
87 

Volume 
(calculated) 

(v) 
2.75 
2.80 
2.81 
2.79 
2.78 
2.81 
2.79 
2.77 
2.79 
2.79 
2.79 
2.81 

PRot 
Ap8 

(in. HzO) 
0.14 
0.14 
0.23 
0.15 
0.16 
0.27 
0.14 
0.12 
0.10 
0.14 
0.13 
0.1 1 

0.39 , 

Sample 
AH 

(in. H,O) 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1.00 
1.00 
1.00 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1 .OO 

1.00 , 

Metered 
(ft') 

369.89 
372.64 
375.44 
378.25 
381.04 
383.82 
386.63 
389.42 
392.19 
394.98 
397.77 
400.56 
403.37 

33.48 , 

Stack 
T, 

VF) 
245 
245 
244 
246 
245 
245 
245 
247 
245 
247 
246 
246 

246 , 



Fleld Data Printout 

Location: Kiln Stack 
Test Run: 4 - Raw Mill Off 

Client: TXI - Hunter 
Project No: 9101 
Test Date: 411 8/02 ' 

Meter AH @: 1 .n93 
Meter Y,: 1.001 5 
Pitot C,: 0.84 
Static P: 0.1 

Leak Rate Before: 0.002 cfm @ 9"Hg 
Leak Rate After: 0.002 cfm @ 10"Hg 

Bar. Press. (in. Hg): 29.25 
Actual Moisture (%): 20.3 

Method: 1-4 
Testing Type: Flow/Moisture O2 (dry volume %): 9.9 

C02 (dry volume %): 15.5 
Area (ft2): 185.66 Start Time (approx.): 10:05 

Stop Time (approx.): 1 1 :11 
H20 (condensate, ml): 158.8 

H,O (silica, g): 17.2 

Revision 0 

Traverse 
Point 

3-01 
3-02 
3-03 
2-01 
2-02 
2-03 
1-01 
1-02 
1-03 
4-01 
4-02 
4-03 

I Final 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

, 60.0 

Pitot 
Ap8 

(in. H20) 
0.13 
0.12 
0.17 
0.07 
0.07 
0.06 
0.08 
0.08 
0.06 
0.08 
0.07 
0.06 

, 0.2914 

Sample 
AH 

(in. H20) 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1.00 
1 .OO 
1 .OO 
1.00 
1 .OO 
1 .OO 
1 .OO 
1 .OO 

------- 
I 1.00 

Metered 
(flJ) 

403.44 
406.28 
409.10 
41 1.93 
414.78 
417.57 
420.42 
423.36 
426.1 9 
428.93 
431 -76 
434.57 
437.36 

, 33.92 

Stack 
Ts 

(OF) 
258 
260 
258 
298 
302 
301 
298 
299 
298 
298 
295 
295 

I 288 

Dry Gas 
Tm h 

(OF) 
81 
81 
83 
83 
84 
86 
85 
83 
83 
83 
85 
85 

, 82 

~AP, 
(calculated) 
(din. H20) 
0.36 
0.35 
0.41 
0.26 
0.26 
0.24 
0.28 
0.28 
0.24 
0.28 
0.26 
0.24 

Meter 
Tm, 
(OF) 
78 
78 
79 
80 
80 
81 
81 
81 
81 
81 
82 
82 

Volume 
(calculated) 

(ff) 
2.84 
2.82 
2.83 
2.85 
2.79 
2.85 
2.94 
2.83 
2.74 
2.83 
2.81 
2.79 



Field Data Printout 

Location: Kiln Stack -- Test Run: 5 - Raw Mill Off 
Client: TXI - Hunter 

(*C Project No: 9101 
Test Date: 411 8/02 

Meter AH @: 1.7793 
Meter Y,: 1.0015 
Pitot C,: 0.84 
Static P: 0.1 

Leak Rate Before: 0.002 cfm @ 12"Hg 
Leak Rate After: 0.002 cfm @ 9"Hg 

Bar. Press. (in. Hg): 29.25 
Actual Moisture (Oh):  19.2 

Method: 1-4 
Testing Type: FlowNoisture Oz (dry volume %): 10.1 

C02 (dry volume %): 15.6 
Area (ftz): 185.66 Start Time (approx.): 12:lO 

Stop Time (approx.): 13:18 
H,O (condensate, ml): 148.0 

HzO (silica, g): 6.7 

L 

Revision 0 

A 
(calculated) 
(din. HzO) 

0.32 
0.28 
0.22 
0.30 
0.30 
0.28 
0.30 
0.30 
0.26 
0.26 
0.28 
0.24 

Volume 
(calculated) 
(ff') 

2.68 
2.74 
2.72 
2.72 

- 2.74 
2.67 
2.84 
2.60 
2.67 
2.74 
2.63 
2.60 

Traverse 
Point 

4-01 
4-02 
4-03 
1-01 
1-02 
1-03 
2-01 
2-02 
2-03 
3-01 
3-02 
3-03 

, Final , 

Dry Gas 
Tm h 

("F) 
89 
89 
89 
91 
91 
88 
86 
86 
87 
87 
87 
87 

87 

Pitot 
Ap8 

(in. H,O) 
0.10 
0.08 
0.05 
0.09 
0.09 
0.08 
0.09 
0.09 
0.07 
0.07 
0.08 
0.06 

0.28 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 

Meter 
T,, 
( O F )  

85 
85 
86 
86 
87 
87 
85 
85 
85 
85 
85 
85 

Sample 
AH 

(in. H,O) 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1.00 
1 .OO 

, 1.00 

Metered 
(ff') 

437.45 
440.13 
442.87 
445.59 
448.31 
451.05 
453.72 
456.56 
459.16 
461.83 
464.57 
467.20 
469.80 

32.35 

Stack 
T, 
(OF) 
297 
297 
295 
297 
296 
296 
295 
295 
296 
288 
295 
294 

, 295 



Field Data Printout 

Location: Kiln Stack 
Test Run: 6 - Raw Mill Off 

Client: TXI - Hunter 
Project No: 9101 
Test Date: 411 8/02 

Meter AH Q: 1 . n 9 3  
Meter Y,: 1.001 5. 
Pitot C,: 0.84 
Static P: 0.1 

Leak Rate Before: 0.002 cfm Q 14"Hg 
Leak Rate After: 0.004 cfm Q 11 "Hg 

Bar. Press. (in. Hg): 29.25 
Actual Moisture (%): 18.3 

Method: 1 4  
Testing Type: Flowi?vloisture O2 (dry volume %): 10.0 

CO, (dry volume %): 15.6 
Area (ft2): 185.66 Start Time (approx.): 14:36 

Stop Time (approx.): 15:40 
H20 (condensate, ml): 131.2 

H20 (silica, g): 14.0 

Stack 
T8 
0 

295 
296 
296 
296 
297 
297 
297 
296 
296 
296 
296 
296 

296 

Dry 
Tm , 
0 

85 
87 
87 
87 
87 
87 
87 
88 
89 
89 
89 
89 

Traverse 
Point 

1-01 
1-02 
1-03 
2-01 
2-02 
2-03 
3-01 
3-02 
3-03 
4-01 
4-02 
4-03 

Final 

s Meter 
Tm ea 
0 

85 
85 
85 
85 
85 
86 
86 
86 
86 
87 
87 
87 

f 

Sample 
AH 

(in. H,O) 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1.00 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1.00 
1 .OO 

1 .OO 

Metered 
(ff) 

469.92 
472.63 
475.32 
478.02 
480.69 
483.38 
486.05 
488.76 
491.42 
494.12 
496.81 
499.51 
502.19 

32.27 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 

Revision 0 

~ A P ~  
(calculated) 
(din. H,O) 

0.26 
0.26 
0.22 
0.33 
0.28 
0.28 
0.32 
0.32 
0.28 
0.30 
0.30 
0.28 

Piot 
Aps 

(in. H20) 
0.07 
0.07 
0.05 
0.1 1 
0.08 
0.08 
0.10 
0.10 
0.08 
0.09 
0.09 
0.08 

0.29 

Volume 
(calculated) 

(ft3) 
2.71 
2.69 
2.70 
2.67 
2.69 
2.67 
2.71 
2.66 
2.70 
2.69 
2.70 
2.68 



Field Data Printout 

Location: Kiln Stack 
Test Run: 7 - Raw Mill On 

Client: TXI - Hunter 
Project No: 9101 
Test Date: 411 9/02 

Meter AH@: 1 .n93 
Meter Y.,: 1.0015 
Pitot C,: 0.84 
Static P: 0.1 

Leak Rate Before: 0.002 cfm O 10"Hg 
Leak Rate After: 0.002 cfm @ 1OUHg 

Bar. Press. (in. Hg): 29.25 
Actual Moisture (%): 17.9 

Method: 1-4 
Testing Type: Flow~oisture O2 (dry volume %): 10.5 

C02 (dry volume %): 16.4 
Area (ft2): 185.66 Start Time (approx.): 08:45 

Stop Time (approx.): 09:52 
H,O (condensate, ml): 138.2 

H20 (silica, g): 10.3 

L 

Revision 0 

I 

Traverse Run Pitot Sample 
AH 

(in. H,O) 
1.00 
1.00 
1.00 
1 .OO 
1.00 
1.00 
1.00 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1.00 

1.00 I 

2-01 
2-02 
2-03 
1-01 
1-02 
1-03 
4-01 
4-02 
4-03 
3-01 
3-02 
3-03 

Final a 

Metered 
(ff) 

502.42 
505.30 
508.09 
510.81 
513.58 
516.35 
51 9.1 1 
521.86 
524.61 
527.36 
530.1 1 
532.92 
535.59 

33.17 I 

0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 , 

APs 
(in. H,O) 

0.15 
0.14 
0.14 
0.17 
0.16 
0.15 
0.16 
0.16 
0.13 
0.16 
0.15 
0.15 

0.3892 I 

Stack 
Ta 

( O F )  

246 
247 
247 
247 
248 
247 
246 
246 
247 
246 
247 
246 

247 , 

75 
75 
76 
76 
n 
78 
77 
77 
77 
77 
77 
n 

76 

74 
74 
74 
74 
74 
75 
75 
75 
75 
75 
75 
75 

0.39 
0.37 
0.37 
0.41 
0.40 
0.39 
0.40 
0.40 
0.36 
0.40 
0.39 
0.39 

2.88 
2.79 
2.72 
2.77 
2.77 
2.76 
2.75 
2.75 
2.75 
2.75 
2.81 
2.67 

--  



Field Data Printout 

Location: Kiln Stack 
Test Run: 8 - Raw Mill On 

Client: TXI - Hunter 
Project No: 9101 
Test Date: 411 9/02 

Meter AH@: 1.7793 
Meter Y,: 1.0015 
Pitot C& 0.84 ' 

Static P: 0.1 
Leak Rate Before: 0.002 cfm @ 12"Hg 

Leak Rate After: 0.002 cfm @ 10"Hg 

Bar. Press. (in. Hg): 29.25 
Actual Moisture (%): 17.6 

Method: 1-4 
Testing Type: FlowNoisture O2 (dry volume %): 10.5 

C02 (dry volume %): 16.3 
Area (ff): 185.66 Start Time (approx.): 10:OO 

Stop Time (approx.): 1 1 :03 
H20 (condensate, ml): 137.1 

H,O (silica, g): 9.3 

Revision 0 



Fleld Data Prlntout 

Location: Kiln Stack 
-- , Test Run: 9 - Raw Mill On 

-1, 
Client: TXI - Hunter 

Project No: 9101 Method: 1-4 
Test Date: 411 9/02 Testing Type: Flowhloisture 

Meter AH@: 1.7793 
Meter Y,: 1.001 5 Area (ft2): 185.66 
Pitot C,: 0.84 
Static P: 0.1 

Leak Rate Before: 0.003 cfm O 11 "Hg 
Leak Rate After: 0.002 cfm @ 8"Hg 

Bar. Press. (in. Hg): 29.25 
Actual Moisture (%): 17.5 

4 (dry volume %): 10.5 
C02 (dry volume %): 16.3 
Start Time (approx.): 1 1 :11 
Stop Time (approx.): 12:15 

H,O (condensate, ml): 135.0 
H,O (silica, g): 9.8 

L 

Revision 0 

, 

Traverse 
Point 

2-01 
2-02 
2-03 
1-01 
1-02 
1-03 
4-01 
4-02 
4-03 
3-01 
3-02 
3-03 

Final , 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 I 

Pitot 
Ape 

(in. H,O) 
0.15 
0.14 
0.14 
0.15 
0.16 
0.15 
0.15 
0.15 
0.14 
0.14 
0.13 
0.13 

0.38 , 

Sample 
AH 

(in. H20) 
1.00 
1 .OO 
1 .OO 
1 .OO 
1 .W 
1 .OO 
1 .OO 
1 .OO 
1 .OO 
1.00 
1 .OO 
1 .OO 

------- 
1.00 , 

Metered 
(w) 

569.32 
572.1 4 
575.04 
577.82 
580.64 
583.47 
586.32 
589.1 2 
591.93 
594.73 
597.51 
600.28 
603.04 

33.72 I 

Stack 
T, 

PF) 
245 
246 
245 
246 
247 
247 
247 
246 
247 
246 
246 
246 

246 , 

Dry Gas 
Tm ,I 
( O F )  

81 
83 
83 
83 
84 
86 
86 
87 
86 
86 
87 
87 

83 

A 
(calculated) 

0.39 
0.37 
0.37 
0.39 
0.40 
0.39 
0.39 
0.39 
0.37 
0.37 
0.36 
0.36 

Meter 
Tm, 
(OF) 

79 
80 
80 
81 
82 
82 
83 
83 
83 
83 
83 
83 

I 

Volume 
(calculated) 

(it3) 
2.82 
2.90 
2.78 
2.82 
2.83 
2.85 
2.80 
2.81 
2.80 
2.78 
2.77 
2.76 



Field Data Printout 

Location: Kiln Stack Method: 18 Bar. Press. (in. Hg): 29.25 
Test Run: 1A - Raw Mill On Collection Medium: Sotbent Tubes 

Client: TXI - Hunter 
Project No: 91 01 
Test Date: 411 7/02 

Meter Yd: 0.9935 

Leak Rate Before: 0.0 Lpm @ 10"Hg 

Start Time (approx.): 12:OO 
Stop Time (approx.): 13:OO 

Revision 0 



Field Data Printout 

-. 
Location: Kiln Stack Method: 18 Bar. Press. (in. Hg): 29.25 

L Test Run: 1 B - Raw Mill On Collection Medium: Sorbent Tubes 
Client: TXI - Hunter 

Project No: 9101 
Test Date: 4/17/02 

Meter Yd: 0.9896 

Leak Rate Before: 0.0 Lpm Q 1OWHg 

L 
Revision 0 

Start Time (apptox.): 12:OO 
Stop Time (approx.): 13:OO 

1 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 1 

Metered 
(L) 

2599.6 
2602.1 
2604.5 
2606.1 
2607.8 
261 0.2 
261 1.8 
261 3.7 
2615.5 
2617.7 
261 9.0 
2620.5 
2622.4 

22.80 1 

Sample 
AH 

(in. H,O) 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

--- 
1.20 1 

Volume 
(calculated) 

(L) - 
2.50 - 
2.40 
1.60 
1.70 
2.40 
1.60 
1.90 
1.80 
2.20 
1.30 
1.50 
1.90 

I 

Dry Gas 
Tmm 
(OF) 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

Meter 
T,,,,,, 
( O F )  

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

71 



Field Data Printout 

Location: Kiln Stack Method: 18 Bar. Press. (in. Hg): 29.25 
Test Run: 2A - Raw Mill On Collection Medium: Sotbent Tubes 

Client: TXI - Hunter 
Project No: 9101 
Test Date: 411 7/02 

Meter Yd: 0.9935 

Leak Rate Before: 0.0 Lpm @ 15Wg 

Start Time (approx.): 13:58 
Stop Time (approx.): 14:58 

Revision 0 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

1 60.0 

Sample 
AH 

(in. H,O) 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 

1 1.00 

Metered 
(L) 

8526.6 
8528.5 
8530.2 
8531.6 
8533.6 
8535.9 
8538.1 
8540.0 
8542.1 
8543.8 
8545.8 
8547.7 
8549.6 

1 23.00 

Dry Gas 
Tm 
(OF) 
89 
89 
89 
89 
89 
89 
89 
89 
89 
89 
89 
89 

1 89 II 

Meter 
T,, 
(OF) 

89 
89 
89 
89 
89 
89 
89 
89 
89 
89 
89 
89 

Volume 
(calculated) 

(L) 
1.90 
1.70 
1.40 
2.00 
2.30 
2.20 
1.90 
2.10 
1.70 
2.00 
1.90 
1.90 

I 



Field Data Printout 

Location: Kiln Stack Method: 18 Bar. Press. (in. Hg): 29.25 
Test Run: 28 - Raw Mill On Collection Medium: Sorbent Tubes 

Client: TXI - Hunter 
Project No: 91 01 
Test Date: 4/17/02 

Meter Yd: 0.9896 Start Time (approx.): 1358 
Stop Time (approx.): 1458 

Leak Rate Before: 0.0 Lpm @ 10"Hg 

L 
Revision 0 

1 II 

Volume 
(calculated) 

(L) 
2.10 
2.00 
1.90 
1.70 
1.80 
2.00 
1.70 
1.80 
1.90 
1.70 
1.40 
1.70 

I 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 1 

Sample 
AH 

(in. H,O) 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1 .O 
1.0 
1 .O 

1.00 1 

Metered 
(L) 

2622.80 
2624.90 
2626.90 
2628.80 
2630.50 
2632.30 
2634.30 
2636.00 
2637.80 
2639.70 
2641 -40 
2642.80 
2644.50 

21.70 1 

Dry Gas 
Tm.ln 

(OF) 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 

92 

Meter 
T,,,, 
(OF) 

92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 



Field Data Printout 

Location: Kiln Stack Method: 18 Bar. Press. (in. Hg): 29.25 
Test Run: 3A - Raw Mill On Collection Medium: Sorbent Tubes 

Client: TXI - Hunter 
Project No: 91 01 

J 
Test Date: 411 7/02 

Meter Yd: 0.9935 

Leak Rate Before: 0.0 Lpm @ 10"Hg 

Start Time (approx.): 15:42 
Stop Time (approx.): 16:47 

Revision 0 

I 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 1 

Sample 
AH 

(in. H,O) 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1 .I 
1.1 
1.1 

1.10 1 

Metered 
(L) 

8549.90 
8551.70 
8553.20 
8554.60 
8556.00 
8558.00 
8559.10 
8560.70 
8562.70 
8564.40 
8566.10 
8568.00 
8569.60 

19.70 1 

Volume 
(calculated) 

(L) 
1 .a0 
1.50 
1.40 
1.40 
2.00 
1.10 
1.60 
2.00 
1.70 
1.70 
1.90 
1.60 

1 11 

Dry Gas 
Tm, 
("F) 
89 
89 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 

Meter 
T 
(OF) 
89 
89 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 



Field Data Printout 

Location: Kiln Stack Method: 18 Bar. Press. (in. Hg): 29.25 
Test Run: 3B - Raw Mill On Collection Medium: Sorbent Tubes 

Client: TXI - Hunter 
Project No: 9101 
Test Date: 411 7/02 

Meter Yd: 0.9896 

Leak Rate Before: 0.0 Lpm @ 10Wg 

Start Time (approx.): 15:42 
Stop Time (approx.): 16:47 

L 
Revision 0 

I 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 I 

Sample 
AH 

(in. H,O) 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1.10 1 

Metered 
(L) 

2644.70 
2646.20 
2648.00 
2649.80 
2652.1 0 
2654.00 
2655.40 
2657.10 
2659.30 
2660.70 
2662.40 
2664.30 
2665.30 

20.60 1 

Volume 
(calculated) 

(L) 
1.50 
1.80 
1.80 
2.30 
1.90 
1.40 
1.70 
2.20 
1.40 
1.70 
1.90 
1 .OO 

I 

Dry Gas 
Tm,k 
(OF) 
93 
93 
93 
93 
93 
93 
94 
94 
94 
94 
94 
94 

94 

Meter 
T 
( O F )  

93 
93 
93 
93 
93 
93 
94 
94 
94 
94 
94 
94 

11 



Field Data Printout 

Location: Kiln Stack Method: 18 Bar. Press. (in. Hg): 29.25 
Test Run: 4A - Raw Mill Off Collection Medium: Sorbent Tubes 

Client: TXI - Hunter 
Project No: 9101 
Test Date: 411 8/02 

Meter Yd: 0.9935 

Leak Rate Before: 0.0 Lrn @ 12"Hg 

Revision 0 

Start Time (approx.): 10:05 
Stop Time (approx.): 11 :11 

Volume 
(calculated) 

(L) 
2.10 
2.10 
1.50 
1.70 
1.70 
1.40 
1.60 
1.30 
1.50 
1.60 
1.60 
1.30 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

/ 60.0 I 

Metered 
(L) 

8570.8 
8572.9 
8575.0 
8576.5 
8578.2 
8579.9 
8581.3 
8582.9 
8584.2 
8585.7 
8587.3 
8588.9 
8590.2 

1 19.40 

Sample 
AH 

(in. H,O) 
1.1 
1.1 
1.1 
1.1 
1 .I 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1 1.10 II 

Dry Gas 
Tm.tn 
("0 
80 
80 
82 
82 
82 
83 
83 
83 
83 
83 
83 
83 

1 82 

Meter 
T , ,  
(OF) 
80 
80 
82 
82 
82 
83 
83 
83 
83 
83 
83 
83 



Field Data Printout 

Location: Kiln Stack Method: 18 Bar. Press. (in. Hg): 29.25 
Test Run: 4 8  - Raw Mill Off Collection Medium: Sorbent Tubes 

Client: TXI - Hunter 
Project No: 91 01 
Test Date: 411 8/02 

Meter Yd: 0.9896 

Leak Rate Before: 0.0 Lpm Q 15"Hg 

Start Time (approx.): 10:05 
Stop Time (approx.): 1 1 :11 

k 
Revision 0 



Field Data Printout 

Location: Kiln Stack Method: 18 Bar. Press. (in. Hg): 29.25 
Test Run: 5A - Raw Mill Off Collection Medium: Sorbent Tubes 

Client: TXI - Hunter 
Project No: 9101 
Test Date: 4/18/02 

Meter Yd: 0.9935 

Leak Rate Before': 0.0 Lm @ 10"Hg 

Start Time (approx.): 12:10 
Stop Time (approx.): 13:18 

Revision 0 

1 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 1 

Sample 
AH 

(in. H,O) 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1 .I 
1.1 
1 .I 
1.1 

1.10 1 

Metered 
(L) 

8592.4 
8594.2 
8595.9 
8597.3 
8598.5 
8599.8 
8600.9 
8602.0 
8603.1 
8604.1 
8605.4 
8607.3 
8608.9 

16.50 1 

Dry Gas 
Tmin 
("F) 
88 
88 
88 
89 
90 
90 
88 
88 
88 
88 
88 
88 

88 II 

Meter 
T,, 
( O F )  

88 
88 
88 
89 
90 
90 
88 
88 
88 
88 
88 
88 

Volume 
(calculated) 

(L) 
1.80 
1.70 
1.40 
1.20 
1.30 
1.10 
1.10 
1.10 
1 .OO 
1.30 
1.90 
1.60 

I 



Field Data Printout 

Location: Kiln Stack Method: 18 Bar. Press. (in. Hg): 29.25 
Test Run: 58  - Raw Mill Off Collection Medium: Sorbent Tubes 

Client: TXI - Hunter 
Project No: 91 01 
Test Date: 411 8/02 

Meter Yd: 0.9896 

Leak Rate Before: 0.0 Lpm @ 13"Hg 

Start Time (approx.): 12:10 
Stop Time (approx.): 13:18 

L 
Revision 0 

II 

Volume 
(calculated) 

(L) 
1.60 
1.50 
1.40 
1.30 
1.60 
1.20 
1.50 
4.00 
3.10 
1.90 
2.90 
1.60 

I 1 

Dry Gas 
Tm,h 
(OF) 
91 
91 
9 1 
9 1 
90 
88 
88 
86 
84 
84 
84 
84 

88 

Sample 
AH 

(in. H,O) 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1.10 1 

Run 
Tim6 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
350 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 1 

Meter 
T 
("F) 
91 
91 
91 
9 1 
90 
88 
88 
86 
84 
84 
84 
84 

Metered 
(L) 

2691.4 
2693.0 
2694.5 
2695.9 
2697.2 
2698.8 
2700.0 
2701.5 
2705.5 
2708.6 
2710.5 
2713.4 
2715.0 

23.60 1 



Field Data Printout 

Location: Kiln Stack Method: 18 Bar. Press. (in. Hg): 29.25 
Test Run: 6A - Raw Mill Off Collection Medium: Sotbent Tubes 

Client: TXI - Hunter , 

Project No: 9101 
Test Date: 411 8/02 

Meter Yd: 0.9935 

Leak Rate Before: 0.0 Lm Q 1OUHg 

Start Time (approx.): 14:36 
Stop Time (approx.): 15:40 

Revision 0 

I 

Metered 

(L) 
861 1.1 0 
8614.30 
861 7.00 
8619.10 
8620.90 
8623.30 
8625.70 
8627.90 
8630.30 
8632.50 
8634.50 
8636.50 
8638.50 

1 27.40 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

/ 60.0 

Sample 
AH 

(in. H,O) 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 

1 1.20 

Dry Gas 
Tm,h 
(OF) 
87 
87 
87 
87 
87 
87 
87 
87 
89 
89 
89 
89 

1 88 I1 

Meter 
T 
( O F )  

87 
87 
87 
87 
87 
87 
87 
87 
89 
89 
89 
89 

Volume 
(calculated) 

(L) 
3.20 
2.70 
2.10 
1.80 
2.40 
2.40 
2.20 
2.40 
2.20 
2.00 
2.00 
2.00 



Field Data Printout 

Location: Kiln Stack Method: 18 Bar. Press. (in. Hg): 29.25 
Test Run: 6B Raw Mill Off Collection Medium: Sorbent Tubes 

Client: TXI - Hunter 
Project No: 9101 
Test Date: 411 8/02 

Meter Yd: 0.9896 Start Time (approx.): 14~36 
Stop Time (approx.): 1540 

Leak Rate Before: 0.0 Lpm Q 10"Hg 

L 
Revision 0 

11 

Volume 
(calculated) 

(L) 
2.90 
2.80 
2.60 
2.40 
2.00 
2.20 
2.50 
2.50 
2.40 
2.20 
2.20 
2.20 

I 

Metered 
(L) 

2717.3 
2720.2 
2723.0 
2725.6 
2728.0 
2730.0 
2732.2 
2734.7 
2737.2 
2739.6 
2741.8 
2744.0 
2746.2 

1 28.90 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

I 60.0 

Dry Gas 
Tmln 

("F) 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 

1 92 

Sample 
AH 

(in. H,O) 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 

1 1.20 

Meter 
T,,,,,, 
("F) 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 



Field Data Printout 

Location: Kiln Stack Method: 18 Bar. Press. (in. Hg): 29.25 
Test Run: 7 - Raw Mill On Collection Medium: Sotbent Tubes 

Client: TXI - Hunter 
Project No: 91 01 
Test Date: 411 9/02 

Meter Yd: 0.9896 

Leak Rate Before: 0.0 Lpm Q 14"Hg 

Start Time (approx.): 08:45 
Stop Time (approx.): 09:52 

Revision 0 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

I 60.0 

Sample 
AH 

(in. H,O) 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

I 1.10 

Dly Gas 
Tw 
("F) 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 

1 85 

Metered 
(L) 

2746.3 
2749.1 
2751.7 
2754.0 
2756.0 
2757.7 
2760.2 
2763.8 
2765.5 
2767.7 
2770.0 
2772.2 
2774.5 

1 28.20 II 

Meter 
T,, 
(OF) 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 

Volume 
(calculated) 

(L) 
2.80 
2.60 
2.30 
2.00 
1.70 
2.50 
3.60 
1.70 
2.20 
2.30 
2.20 
2.30 

I 



Field Data Printout 

Location: Kiln Stack Method: Bar. Press. (in. Hg): 29.25 
Test Run: 8 - Raw Mill On Collection Medium: Sorbent Tubes 

Client: TXI - Hunter 
Project No: 9101 
Test Date: 4/19/02 

Meter Yd: 0.9896 

Leak Rate Before: 0.0 Lpm @ 15Wg 

Start Time (approx.): 10:OO 
Stop Time (approx.): 1 1 :03 

Revision 0 

1 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

60.0 1 

Sample 
AH 

(in. 
1.1 
1 .I 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1.10 1 

Metered 
(L) 

2775.4 
2778.2 
2780.1 
2781.8 
2783.7 
2785.3 
2787.7 
2790.0 
2792.3 
2794.6 
2796.8 
2799.0 
2801.3 

25.90 

Dry Gas 
Tmin 

(OF) 

84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 

84 II 

Meter 
- T 

(OF) 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 

Volume 
(calculated) 

(L) 
2.80 
1.90 
1.70 
1.90 
1.60 
2.40 
2.30 
2.30 
2.30 
2.20 
2.20 
2.30 

I 



Field Data Printout 

Location: Kiln Stack Method: Bar. Press. (in. Hg): 29.25 
Test Run: 9 - Raw Mill On Collection Medium: Sorbent Tubes 

Client: TXI - Hunter 
Project No: 9101 
Test Date: 411 9/02 

Meter Yd: 0.9896 

Leak Rate Before: 0.0 Lpm Q 15'Hg 

Start Time (approx.): 11 :11 
Stop Time (approx.): 12:15 

Revision 0 

Run 
Time 
0.0 
5.0 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
55.0 
60.0 

1 60.0 

Sample 
AH 

(in. H,O) 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1 .I 
1.1 

1 1.10 

Metered Dry Gas Meter Volume 
(L) Trn,in T (calculated) 

2802.1 (L) 
2804.8 2.70 
2806.9 2.10 
2809.4 2.50 
281 1.6 2.20 
2813.7 2.10 
2815.8 2.10 
2818.5 2.70 
2820.3 1.80 
2822.3 2.00 
2824.9 
2827.2 
2829.7 

1 27.60 1 

88 
88 

87 

88 
88 

11 

2.60 
2.30 
2.50 

1 



TXI OPERATIONS, L.P. 
HUNTER CEMENT PLANT 

Client Reference No: 63927 
CAE Project No: 91 01 

L 
Revision 0 



TX1 Hunter Cement 
Clean Air Project No: 9101 

Summary of Results 
Laboratory Analyses 

Run Number 1A 2A 3A 4A 5 A 6A 7 8 9 
ne (total pg) XAD Front 1 12 4.17 4 .17  4.17 4 .1  7 41.17 4.17 4.17 4 .17  4 .17  

XAD Back 112 4.17 4 .17  4.17 4 .17  4 .17  ~ 1 . 1 7  4.17 4 .17  4.17 
Charcoal Front 112 e l  .29 4.29 4.29 e l  .29 e l  .29 4.29 e l  .29 4.29 4.29 
Charcoal Back 112 e l  .29 e l  .29 c1.29 <I .29 e l  .29 e l  .29 4 .29  el .29 e l  .29 

Total ( ~ g )  4.29 e l  .29 e l  .29 d .29 4 .29  4.29 4 .29  4 .29  4 .29  

Benzene (total pg) XAD Front 112 e l  .07 41.07 4.07 4.07 4 .07  4.07 e l  .07 4.07 ~ 1 . 0 7  
XAD Back 112 4.07 e l  .07 4 .07  4 .07  4.07 e l  .07 ~1 .07 4.07 4 .07  

Charcoal Front 112 3.78 ~3.06  ~3.06  5.63 ~3.06 10.66 62.98 26.71 6.50 
Charcoal Back 112 ~ 3 . 0 6  ~3.06  43.06 ~3.06  c3.06 4.06 4.47 ~3.06  4.06 

Total (pg) ~ 6 . 8 4  ~3.06  ~3.06 4.69 <3.06 43.73 67.45 40.85 ~9.56 

Toluene (total pg) XAD Front 112 e l  .78 4 .78  4 .78  el .78 4.78 e l  .78 e l  .78 4 .78  4 .78  

XAD Back 112 e l  .78 e l  .78 e l  .78 el .78 e l  .78 4 .78  e l  .78 el .78 ~ 1 . 7 8  
Charcoal Front 112 4 .55  ~2 .55  4 .55  8.55 4 .55  4 .55  2.81 4 .55  4.55 
Charcoal Back 112 4 . 5 5  4 .55  4.55 8.55 4 . 5 5  4 .55  4.55 4 . 5 5  ~2 .55  

Total hg) 4.55 4 .55  4 .55  4.55 4 .55  4 .55  4.36 ~2 .55  4.55 

m, p-Xylenes (total ~ g )  XAD Front 112 ~3.01  ~3.01 ~3.01  <3.01 <3.01 4.01 ~3.01 ~3.01 4.01 
XAD Back 112 4 .01  ~3.01 ~3.01  ~3.01 e3.01 <3.01 <3.01 <3.01 ~3.01 

Charcoal Front 112 ~6.22  ~6.22  ~6.22 e6.22 ~6.22  <6.Z ~6 .22  <6.22 4.22 
Charcoal Back 1R ~6 .22  ~ 6 . 2 2  ~6.22  <6.22 ~6.22  ~6.22  <6.22 ~6 .22  4.22 

Total ( ~ g )  ~ 6 . 2 2  ~6.22  ~ 6 . 2 2  ~6.22 ~6.22  ~6 .22  <6.22 ~6 .22  4 .22  

o-Xylene (total kg) XAD Front 112 <0.61 ~0.81 ~0.81 ~0.81 ~0.81 <0.81 e0.81 <0.81 <0.81 
XAD Back 112 ~0.81 ~0.81 ~0.61  ~0.81 ~0.81 ~0.81 ~0 .81  <0.81 c0.81 

Charcoal Front l l2 4 .10  ~3.10 ~3 .10  <3.10 4 .10  ~3 .10  3.16 4 .10  ~3 .10  
Charcoal Back l l2 <3.10 4.10 ~3.10  ~3.10  ~3.10 ~3.10  4 .10  43.10 ~3.10 

Total ~3 .10  ~3 .10  ~3 .10  ~3.10 4 .10  ~3.10  ~6.27 4 . 1 0  e3.10 

L "' ") 
XAD Front 112 4 .70  4.70 e l  .70 e l  .70 d .70 e l  .70 4 .70  4 .70  4.70 
XAD Back 112 4.70 4.70 e l  .70 4.70 e l  .70 e l  .70 4.70 ~ 1 . 7 0  4.70 

Charcoal Front l R  ~4.91  <4.91 ~4.91 ~4 .91  ~4.91 ~4.91 ~4.91 ~4.91 ~4.91 
Charcoal Back 112 <4.91 ~4.91 ~4.91 ~4.91 ~4.91 ~4.91 ~4.91 e4.91 ~4.91 

Total (pg) . ~4.91 ~4.91  ~4.91  4.70 e l  .70 4.70 4 .70  ~ 1 . 7 0  4.70 

Naphthalene (total pg) XAD Front 112 e l  .06 4 .06  4 .06  e l  .06 e l  .06 e l  .06 c l  .06 el  .06 ~1 .06  
XAD Back 112 e l  .06 e l  .06 e l  .06 el .06 <1 .M <I .06 4 .06  e l  .Ct6 ~1 .06  

Charcoal Front 112 ~0.87 4 .87  ~0.87  8.87 ~0.67 ~0.87 1.69 ~0 .87  d .87  
Charcoal Back 112 ~0.87 ~0.87  <0.87 ~0.87  ~0.87 ~0.87 ~0.87  ~0 .87  4.87 

Total ( ~ g )  4.06 4.06 <I .06 4.06 <I  .06 e l  .06 4.57 ~ 1 . 0 6  cl .06 



TXI Hunter Cement 
Clean Air Project No: 9101 

Summary of Results 
Spiked Run Labratory Anaiyae6 and Splke Recoveries 

Run Number 1 B 2B SB 48  56 68 
Hexane (total pg) XAD Front 1R 4.17 4 . 1 7  4.17 4.17 4.17 ~ 1 . 1 7  

XAD Back 1/2 4.17 c1.17 e1.17 4.17 4.17 4.17 
Charcoal Front l/2 12.64 18.39 29.34 18.70 18.61 30.94 
Charcoal Back l R  4.29 4 . 2 9  4 2 9  ~ 1 . 2 9  4.29 4.29 

Total (I@ 43.93 49.66 40.62 ~19.98 ~19.89 42.23 

Regular Run Amount (pg) 4.29 ~ 1 . 2 9  4.29 29128 429 4.29 

Sptke Amount (pg) 16 36 1818 2818 2488 21.04 2893 
*,~"jr+,.&ve;y &jf:-;ja7, c- *W3'%%" 

;%3& ,? 
Is Recovery Between 70% and 130°/.? Yes Yes Yes Yes Yes Yes 

Benzene (total pg) %AD Front 1/2 4 . 0 7  4 . 0 7  4.07 2.40 2.78 ~ 1 . 0 7  

XAD Back lh? 4 . 0 7  4 . 0 7  4.07 2.21 4.46 4.07 
Charcoal Front l/2 24.40 2824 4021 4213 30.83 4120 
Charcoal Back l R  4.06 ~3.06 4.06 4.06 4.06 4.06 

Total b g )  47.46 41.31 4 0 2 1  e49.61 ~41.15 4 4 2 6  

Regular Run Amount (pg) 4.84 4.06 4.06 4.69 4.08 43.73 

Spike Amount (pg) 
''-&yy -.- 23.36 24.53 47.90 38.93 35.45 31.02,.  

%& &&&J&) ,,:...:-. :z?:. c ~ . . ; - . < & ~ ~ ~ ~ " & J ~ ~ ~ j  3'- d 
Is Recovery Between 70% and 130%? Yes Yes Yes Yes Yes Yes 

Toluene (total pg) XAD Front 1/2 4 .78  ~ 1 . 7 8  4.76 5.18 6.28 4 .78  

XAD Back 1/2 4 .78  4 .78  c1.78 4.04 6.12 4.76 
Charcoal Front l R  24.91 21.61 34.52 14.67 8.00 14.49 
Charcoal Back 1/2 4.55 4 .55  4.55 4.55 4.55 Q55 

Total ( ~ 9 )  47.46 44.16 47.06 46.44 42.93 47.04 

Regular Run Amount (pg) 4.55  4.55 4 5 5  4 . 5 5  4 . 5 5  4.55 

Spike Amount (pg) 24.76 22.51 36.01 27.78 22.72 17.67 BP;isR'&VBj (w',,;,l; .: , ,,,.; ,,:; '." ' i ' . '" . ., "'Ca-"'.i ' . .C "&'iL'? .,..r-: ,..a,.,. 3-w* ,. . .:.'. 5:. . " . "".'? ' .  -*& ), . . ,$ $q:s".?i" 'n ,n ~.r',?n-;,F, 

,. : ..'., ! :: ~;:J3@-,, .- 2<*$:%*id,:;i~ ** L . ~ ~ ~ ~ & ~ l % ~ $ L  ..,.<, 
Is Recovery Between 70% and 130x7 Yes Yes Yes Yes Yes Yes 

m, p-Xylenes (total pg) XAD Front 112 43.01 c3.01 4.01 25.18 28.00 23 45 

XAD Back 1/2 ~ 3 . 0 1  4 .01  4.01 4.41 3.20 15.53 
Charcoal Front lL? 29.89. 42.58 62.74 8.11 6.09 10.45 
Charcoal Back 112 2.45 ~6 .22  4.22 ~6.22 4.22 4.22 

Total (llg) ~35.38 48.80 ~88.96 43.83 43.51 55.64 

Regular Run Amount (pg) 4.22 c6.22 ~6 .22  4 2 2  c8.22 ~6.22 
Sptke Amount (pg) 39.65 43.07 6793 47.00 41.78 y.23 

S p l b  Reco~ey  (9 , . J ),- . ,z,jaS?4 ; m "*,i?$ , $ i ~ $ i & & $ ~ ~ ~ ~ ~ = f K p 4 , 6 ! +  
Is Recovery Between 70% and 130%7 Yes Yes Yes Yes Yes Yes 

o-Xylene (total pg) XAD Front 1/2 ~0 .61  4.81 4.81 8.97 14.74 11.13 

XAD Back 1/2 ~0 .81  4.61 4.81 3.19 0.69 4.63 
Charcoal Front 112 20.12 24.03 42.15 3.93 3.52 4.74 
Charcoal Back 112 4 .10  c3.10 4 . 1 0  ~ 3 . 1 0  4 . 1 0  4.10 

Total ( ~ g )  43.22 47.13 ~ 4 5 2 5  ~19.20 -22.05 43.60 

Regular Run Amount (pg) c3 10 c3 10 4 10 c3 10 4 .10  c3 10 

Sp~ke Amount (pg) 25.12 25.12 4648 21.15 21 15 2247 

Splb Recovery (%) , -y.g% -L &.~.Bw . -- r.&.* ,.. .' -*;'1%1%-., .& -- Bt* 
Is Recovery Between 70% and 13017 Yes Yes Yes Yes Yes Yes 

Phenol (total pg) XAD Front l /2 4.70 4.70 4.70 16.80 14.71 19.91 

XAD Back 1/2 4 .70  ~ 1 . 7 0  4 .70  ~ 1 . 7 0  ~ 1 . 7 0  4.70 
Charcoal Front l R  ~4 .91  c4.91 ~4.91 ~4.91 ~ 4 . 9 1  ~4.91 
Charcoal Back l/2 ~4 .91  ~4 .91  ~4.91 ~4 .91  ~4.91 c4.91 

Total bg )  c4.91 ~4 .91  ~4.91 ~18.50 ~18.41 41.61 

Regular Run Amount (pg) c4 91 ~4 91 ~4 .91  e l  70 c1 70 c1.70 

Sptke Amount (pg) 1926 24.07 
, . 1749 . 2 -_~.3:_- _<,E;~:, "--  . -..,....a ti- 

*lbRecovery(%) * . ,,a* 7 5 ~ % ~ & % & 7  .;~P@av*;~ ,::T$% 
1s Recovery Between 70% and 130x7 No No NO Yes Yes Yes 

Naphthalene (total pg) XAD Front 112 11 .06 ~ 1 . 0 6  ~1 .06  7.96 13.85 22.92 

XAD Back 112 4.06 4.06 ~1 .06  4 .06  ~ 1 . 0 6  4.06 

Charcoal Front lh? 14.87 13.40 20.24 4 . 8 7  4 .87  c0.87 

Charcoal Back l/2 4 .87  ~ 0 . 8 7  ~0.67 4 .87  4 . 8 7  4 .87  

Total (pg) 45.75 44.27 41.11 ~9.02 44.91 43.98 

Regular Run Amount (pg) ~ 1 . 0 6  ~ 1 . 0 6  ~ 1 . 0 6  4.06 ~ 1 . 0 6  4.06 

Spike Amount (p 

3 p i b  Recovery 
Is Recovery Between 70% and 130%7 Yes Yes Yes Yes Yes Yes 



D. Rhoades 
TXI Hunter Cement 

91 01 

Soike Calculations - . . . - - - . - - . - -. - . . - 
Charcoal Tube Number 1 38 1 

D. Rhoades 
Client TXI Hunter Cement 

Compound 
Spike Spike 

Concentration Amount Amount 
Compound 
Hexane 
Benzene 
Toluene 
m-Xylene 
D-Xvlene 

Spike Calculations 
Icharcoal Tube Number I 28 1 

(pglml) 
9,091 

o-Xylene 
Phenol 
Na~hthalene 

l Date I 17-Aarl 

11,682 
11,254 
11,069 
1 1.575 

(111) 
3.1 

12,561 
13,746 
11.120 

IProject Number I 9101 1 

- - .- 

Analyst 
Client 

(11s) 
28.2 

4.1 
3.2 
3.0 
3.0 

.. . .  . 
D. Rhoades 

TXI Hunter Cement 

47.9 
36.0 
33.2 
34.7 

3.7 
3.3 
2.4 

46.5 
45.4 
26.7 



Spike Calculations 
XAD Tube Number I Sample -26 
Date 18-Aor 
Analyst I D. Rhoades 
Client I TXI Hunter Cement 
IProject Number I 9101 1 

Spike Calculations 
~ X A D  Tube Number I 5 ~ 1  

S~ ike  Calculations 

Analyst 
Client 
Proiect Number 

XAD Tube Number 

Client TXI Hunter Cement 

- - 

D. Rhoades 
TXI Hunter Cement 

91 01 

XAD Tube Number 

D. Rhoades 
Client TXI Hunter Cement 



TXI-Hunter 
Kiln Stack 

- Raw Mill On 
Summary of FTlR Results 

Run No. 1 2 3 
Start Daterrime 411 7/02 12:OO 411 7/02 13:58 411 7/02 15:43 
End Date~Time 411 7/02 13:Ol 4/17/02 15:Ol 411 7/02 16:47 

Method 321 
Hydrogen Chloride (ppmwv) 0.51 0.83 0.37 

Method 320 
Formaldehyde (ppmwv) 

Revision 0 



TXI-Hunter 
Kiln Stack, Raw Mill On 
Methods 3201321 .FTIR METHOD SETUP 

Method Name: HCI Kansas 
Method Path: C:UOBS\TXI\KANSAS\HCL KANSAS.ME 
Method Type: AutoQuant 3.0 

Non-Linear Analysis mode 
Temperature & Pressure Adjustments: ON 
Mass Emission Computations: OFF 

Method Parameters: 
Wavenumber range: 650.00 - 4500.00 
Fingerprint zoom: 650.00 - 1400.00 
Path Length = 7.2 
Interfere Criterion = 2500 

Gain number = 1 
Apodization = Triangle 
Phase Correct = Mertz 
Resolution = 0.5 
Baseline Correction: Linear 

Compound: Ammonia 
Reference Temperature = 25 
Reference Pressure = 1 
Alarms: Disabled 
Output: Disabled 

Spectrum: NH3-12.SPC 
Primary: Yes 
Reference concentration = 52.60 
Region # I  : 1043.04 - 1057.22 
Region #2: 1061.38 - 1078.68 
Region #3: 1083.18 - 1098.76 
Region #4: 1101.70 - 1106.14 
Region #5: 11 20.94 - 1 124.20 

Compound: C02 
Reference Temperature = 180 
Reference Pressure = 0.973741 
Alarms: Disabled 
Output: Disabled 

Spectrum: C02-20%.SPC 
Primary: Yes 
Reference concentration = 155.60 
Region #I :  1006.01 - 1 1 14.47 
Region #2: 3417.52 - 3521.07 

Compound: Ethylene 
Reference Temperature = 121 
Reference Pressure = 1 
Alarms: Disabled 
Output: Disabled 

Spectrum: ETY-HI 9A.SPC 
Primary: Yes 
Reference concentration = 207.60 
Region # I :  81 9.51 - 936.81 
Region #2: 990.16 - 11 15.33 



TXI-Hunter 
Kiln Stack, Raw Mill On 
Methods 3201321 FTlR METHOD SETUP 

- Compound: Formaldehyde 

L Reference Temperature = 150 
Reference Pressure = 1 
Alarms: Disabled 
Output: Disabled 

Spectrum: FORM-21 .SPC 
Reference concentration = 79.00 
Region # I  : 2731 .OO - 2747.00 
Region #2: 2755.00 - 2770.00 
Region #3: 2803.00 - 2816.00 

Spectrum: FORM-20.SPC 
Reference concentration = 135.00 
Region #l : 2731 .OO - 2747.00 
Region #2: 2755.00 - 2770.00 
Region #3: 2803.00 - 2816.00 

Spectrum: FORM-1 9.SPC 
Primary: Yes 
Reference concentration = 237.00 
Region #I: 2731 .OO - 2747.00 
Region #2: 2755.00 - 2770.00 
Region #3: 2803.00 - 2816.00 



TXI-Hunter 
Kiln Stack, Raw Mill On 
Methods 3201321 

Compound: HCI 
Reference Temperature = 180 
Reference Pressure = I 
Alarms: Disabled 
Output: Disabled 

FTlR METHOD SETUP 

Spectrum: HCL-180-7PPMM.SPC 
Reference concentration = 7.30 
Region # I  : 2696.05 - 2708.94 
Region #2: 2723.1 1 - 2732.14 
Region #3: 2746.31 - 2757.91 
Region #4: 2766.94 - 2781 .I 1 
Region #5: 2792.71 - 2805.60 
Region #6: 2813.34 - 2828.80 
Region #7: 2836.54 - 2849.43 

Spectrum: HCL-180-19PPMM.SPC 
Reference concentration = 18.60 
Region # I  : 2697.79 - 2707.23 
Region #2: 2722.33 - 2734.60 
Region #3: 2745.92 - 2758.19 
Region #4: 2769.51 - 2782.73 
Region #5: 2792.16 - 2802.54 
Region #6: 2816.70 - 2825.19 
Region #7: 2838.40 - 2847.84 

Spectrum: HCL-180-42PPMM.SPC 
Primary: Yes 
Reference concentration = 42.40 
Region # I  : 2698.1 2 - 2708.43 
Region #2: 2723.16 - 2731.26 
Region #3: 2747.46 - 2754.83 
Region #4: 2769.56 - 2779.87 
Region #5: 2792.39 - 2801.97 
Region #6: 2815.96 - 2824.80 
Region #7: 2837.32 - 2846.89 

Spectrum: HCL-H1A.SPC 
Reference concentration = 161.70 
Region # I  : 2697.14 - 2707.01 
Region #2: 2723.17 - 2732.14 
Region #3: 2746.50 - 2757.28 
Region #4: 2768.94 - 2782.41 
Region #5: 2793.18 - 2805.74 
Region #6: 2814.72 - 2828.18 
Region #7: 2838.96 - 2846.14 



TXI-Hunter 
Kiln Stack, Raw Mill On 
Methods 3201321 FTlR METHOD SETUP 

-L Compound: SF6 
Reference Temperature = 121 
Reference Pressure = 1 
Alarms: Disabled 
Output: Disabled 

Spectrum: SF6-H5A.SPC 
Primary: Yes 
Reference concentration = 3.86 
Region # I  : 907.35 - 996.47 

Spectrum: SF6-HI 3A.SPC 
Reference concentration = 11.02 
Region # I  : 907.35 - 996.47 

Spectrum: SF6-H17A.SPC 
Reference concentration = 33.1 0 
Region # I  : 907.35 - 1016.28 

Compound: Water 
Reference Temperature = 181 
Reference Pressure = 1.00164 
Alarms: Disabled 
Output: Disabled 

Spectrum: 1 OPCTH20.SPC 
Reference concentration = 70.00 
Region # I  : 1 108.00 - I 151 .OO 
Region #2: 2951 .OO - 2999.61 

Spectrum: 20PCTH20.SPC 
Primary: Yes 
Reference concentration = 140.00 
Region #1: 1108.00 - 1151.00 
Region t2: 2952.00 - 2998.00 



TXI-Hunter 
Kiln Stack 
Method 320 321 Raw Data 

Raw Mill On Temperature & Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

COO01 4/17/02 7:30 0.015 0.03 0 5.37E-03 0 0.08 0.166 0.08 0.052 0.06 0 7.23E-04 0 5.16E-03 
COO02 411 7/02 7:30 0 0.03 0 5.95E-03 0 0.08 0.245 0.08 0 0.07 0.001 7.38E-04 0 5.55E-03 
COO03 4/17/02 7:35 0.056 0.02 0 5.27E-03 0.044 0.06 0.032 0.08 0 0.08 0 5.61E-04 0.008 4.39E-03 
COO04 411 7/02 7:36 0 0.02 0 4.86E-03 0.003 0.07 0.15 0.09 0.007 0.11 0 6.23E-04 0.003 3.60E-03 
COO05 4/17/02 7:36 0.001 0.03 0 5.45E-03 0.095 0.06 0.193 0.1 0.05 0.11 0 6.36E-04 0.002 4.23E-03 
COO06 4/17/02 7:37 0.034 0.02 0 6.24E-03 0.069 0.1 0.016 0.07 0.083 0.14 0 8.05E-04 0.007 4.37E-03 
COO07 411 7/02 7:39 0 0.06 0 0.01 19.822 0.16 0.202 0.21 0.178 0.15 0.014 4.86E-03 0.016 9.08E-03 
COO08 411 7/02 7:40 0 0.06 0 0.01 20.029 0.16 0.397 0.21 0.113 0.14 0.012 4.96E-03 0.012 9.17E-03 
COO09 411 7/02 7:40 0 0.06 0 0.01 20.189 0.15 0 0.2 0.19 0.11 0.012 4.99E-03 0.012 8.55E-03 
COO10 411 7/02 7:41 0 0.06 0 9.79E-03 20.305 0.16 0.077 0.22 0.243 0.11 0.014 5.12~-03 0.012 0.01 
Cool I 411 7/02 7:42 0 0.06 0 0.01 20.239 0.18 0.233 0.22 0.253 0.08 0.013 5.23E-03 0.002 8.35E-03 Ethylene to Cell 
COO12 411 7/02 7:45 0 0.06 0 0.01 19.924 0.17 0.192 0.24 0.187 0.09 0.013 5.31E-03 0.004 0.01 
COO1 3 411 7/02 7:46 0 0.06 0 0.01 20.145 0.17 0.077 0.23 0.149 0.09 0.012 5.29E-03 0.004 8.61E-03 



TXI-Hunt - 
Kiln Stac 

Raw Mill On Temperature & Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

COO51 411 7/02 8:05 0 0.05 0 7.28E-03 0 0.13 0 0.1 3.14 0.16 0.211 3.14E-03 0.01 7.63E-03 
COO52 411 7/02 8:05 0 0.05 0 7.30E-03 0 0.13 0 0.1 3.271 0.16 0.212 3.08E-03 0.003 5.61E-03 
COO53 4/17/02 8:06 0 0.05 0 7.16E-03 0 0.12 0 0.08 3.254 0.17 0.21 3.08E-03 0.004 7.03E-03 
COO54 4/17/02 8:06 0 0.05 0 7.42E-03 0 0.13 0 0.1 3.141 0.17 0.21 3.14E-03 0.008 6.51E-03 
COO55 411 7/02 8:13 0 0.05 0 6.60E-03 0 0.08 0 0.09 0 0.25 0.001 1.23E-03 0.006 4.80E-03 
COO56 411 7/02 8: 16 0 0.02 0.001 4.61E-03 0 0.06 0.05 0.07 0.024 0.06 0 5.51E-04 0 4.48E-03 
COO57 4/17/02 8:17 0.071 0.02 0.01 4.25E-03 0 0.07 0.105 0.08 0 0.07 0 7.39E-04 0 4.05E-03 
COO58 4/17/02 8:17 0.079 0.03 0 5.51E-03 0 0.07 0 0.11 0.13 0.07 0 8.53E-04 0 5.42E-03 
COO59 4/17/02 8:17 0.044 0.02 0 4.94E-03 0 0.06 0.014 0.08 0 0.07 0 7.43E-04 0 4.24E-03 
COO60 411 7/02 8:18 0 0.02 0 5.07E-03 0 0.07 0.103 0.07 0 0.08 0 7.llE-04 0 4.32E-03 
COO61 4/17/02 8:21 0 0.02 0 4.28E-03 0.053 0.05 0.161 0.08 0.033 0.04 0.001 4.91E-04 0 4.34E-03 
COO62 4/17/02 8:21 0 0.02 0 4.61E-03 0.318 0.06 0.107 0.08 0.077 0.06 0 8.53E-04 0 3.91E-03 
COO63 4/17/02 8:27 0.196 0.12 0.001 0.05 0 0.31 1.288 0.3 0.402 0.17 0 3.31E-03 0.032 0.02 
COO64 4/17/02 8:27 0.186 0.13 0 0.05 0 0.31 1.27 0.29 0.379 0.16 0 3.18E-03 0.036 0.02 
COO65 4/17/02 8:28 0.21 0.13 0.003 0.05 0 0.3 1.159 0.29 0.317 0.16 0 3.10E-03 0.038 0.02 
COO66 4/17/02 8:30 0.223 0.13 0 0.07 20.178 0.37 1.429 0.33 0.537 0.18 0.004 5.62E-03 0.083 0.03 
COO67 4/17/02 8:30 0.237 0.13 0 0.05 20.476 0.33 1.305 0.31 0.378 0.16 0.004 5.44E-03 0.037 0.02 
COO68 4/17/02 8:31 0.274 0.1 3 0 0.05 20.419 0.32 1.289 0.29 0.356 0.16 0.004 5.48E-03 0.032 0.02 Ethylene to Probe 
COO69 4/17/02 8:31 0.215 0.14 0 0.05 20.438 0.33 1.34 0.31 0.327 0.18 0.004 5.50E-03 0.022 0.02 



TXI-Hunter 
Kiln Stack 
Method 320 321 Raw Data 

Raw Mill On Temperature & Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Enor+- 

COlOl 4/17/02 9:29 7.043 0.96 1 1.832 0.21 2.245 2.29 1.943 0.57 10.134 0.77 1.028 0.03 16.791 0.1 
C0102 4/17/02 9:31 6.893 0.91 12.044 0.2 1.525 2.2 1.939 0.56 9.919 0.72 1.03 0.03 16.599 0.08 
C0103 4/17/02 9:33 7.147 0.94 11.942 0.2 1.949 2.27 1.985 0.57 12.732 0.97 1.024 0.03 16.557 0.1 
CO104 4/17/02 934 6.816 0.91 12.004 . 0.2 2.346 2.25 2.089 0.57 14.432 1.08 1.023 0.03 16.279 0.1 1 
C0105 4/17/02 9:36 6.676 0.88 12.127 0.19 0.972 2.14 1.95 0.55 14.114 1 1.024 0.03 16.401 0.08 
C0106 4/17/02 9:38 7.234 1.14 12.28 0.22 0.39 2.3 1.938 0.57 8.192 0.64 0.464 0.02 18.308 0.08 
C0107 4/17/02 9:40 7.471 1.41 12.493 0.28 0 2.44 1.829 0.57 3.166 0.44 0 0.02 20.061 0.07 
C0108 4/17/02 9:41 7.952 1.46 12.245 0.3 0.212 2.5 1.79 0.58 2.173 0.43 0 0.02 20.49 0.08 
C0109 4/17/02 9:43 7.922 1.46 12.381 0.28 1.53 2.56 1.817 0.6 1.815 0.46 0 0.02 20.315 0.1 1 
COllO 4/17/02 9:45 7.828 1.42 12.557 0.27 6.338 2.64 2.061 0.64 1.754 0.5 0 0.02 19.961 0.25 
COll l  411 7/02 9:46 7.734 1.45 12.588 0.28 0 2.5 1.683 0.58 1.317 0.53 0 0.02 20.164 0.08 
C0112 411 7/02 9:48 7.602 1.42 12.496 0.27 0.623 2.47 1.821 0.59 1.234 0.49 0 0.02 20.075 0.12 
C0113 4/17/02 950 5.059 0.85 10.918 0.27 1.913 1.77 1.703 0.55 5.829 0.32 1.478 0.03 13.808 0.09 
C0114 4/17/02 9:52 6.806 0.92 12.009 0.19 1.916 2.18 1.854 0.59 7.601 0.38 0.959 0.02 16.537 0.11 
COll5 411 7/02 953 7.46 0.98 11.976 0.2 5.176 2.3 2.491 0.63 8.875 0.74 0.961 0.03 16.322 0.22 
C0116 4/17/02 955 7.505 0.94 12.035 0.2 3.589 2.24 2.254 0.6 9.275 0.74 0.957 0.03 16.397 0.16 
C0117 4/17/02 957 7.453 0.96 11.931 0.2 2.681 2.23 2.118 0.59 11.492 0.84 0.96 0.03 16.388 0.12 
C0118 4/17/02 959 7.292 0.94 12.038 0.2 1.584 2.17 1.921 0.57 13.326 0.88 0.959 0.02 16.435 0.09 
C0119 4/17/02 1O:OO 7.248 0.96 11.876 0.2 2.006 2.19 2.122 0.58 16.097 1.05 0.956 0.02 16.316 0.12 
C0120 4/17/02 10:02 7.171 0.9 12.185 0.2 0.773 2.15 1.88 0.56 16.419 1.08 0.954 0.02 16.433 0.08 
C0121 411 7/02 10:04 7.04 0.9 12.038 0.2 1.193 2.21 1.862 0.56 18.194 1.27 0.953 0.02 16.542 0.09 
C0122 4/17/02 10:06 6.984 0.94 11.795 0.2 1.793 2.26 1.991 0.58 20.096 1.38 0.954 0.02 16.713 0.1 

0.19 
0.1 1 
0.08 
0.09 
0.08 
0.09 
0.07 
0.08 HCI Spike to Probe 
0.1 

0.12 
0.1 

0.1 1 
0.11 
0.08 
0.07 
0.08 
0.07 
0.07 
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0.07 
0.07 
0.07 



Kiln Stack ' 
Method 320 321 Raw Data 

Raw Mill On Temperature & Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

C0151 4/17/02 11 :06 6.765 1.36 12.654 0.26 0.999 2.45 1.428 0.57 1.189 0.75 0 0.02 20.035 0.08 
C0152 4/17/02 11:08 6.98 1.34 12.622 0.26 2.401 2.45 1.5 0.58 1.207 0.72 0 0.02 19.941 0.12 

C0153 4/17/02 11:09 6.98 1.33 12.535 0.25 5.159 2.49 1.833 0.61 1.287 0.7 0 0.02 19.806 0.2 

C0154 411 7/02 11 :11 7.244 1.34 12.752 0.25 8.511 2.56 2.149 0.65 1.469 0.64 0 0.02 19.752 0.31 
C0155 4/17/02 11:13 7.263 1.34 12.647 0.25 5.756 2.54 1.821 0.61 1.214 0.77 0 0.02 19.861 0.2 

C0156 4/17/02 11:14 7.29 1.34 12.674 0.25 6.51 2.53 1.833 0.62 1.221 0.66 0 0.02 19.916 0.23 

C0157 4/17/02 11:16 7.546 1.32 12.633 0.25 5.989 2.42 1.784 0.62 1.134 0.56 0 0.02 19.899 0.21 
C0158 4/17/02 11:18 7.61 1.35 12.515 0.25 4.262 2.39 1.51 0.6 1.013 0.55 0 0.02 19.909 0.15 
C0159 4/17/02 11:20 7.509 1.36 12 508 0.25 4.562 2.45 1.586 0.6 1.029 0.57 0 0.02 19.898 0.18 
C0160 4/17/02 11:21 7.749 1.38 12.532 0.26 5.13 2.5 1.651 0.6 1.019 0.61 0 0.02 19.963 0.18 
C0161 4/17/02 11:23 7.548 1.37 12.483 0.25 6.294 2.54 1.705 0.61 1.099 0.64 0 0.02 19.906 0.22 
C0162 4/17/02 11:25 7.256 1.4 12.383 0.26 4.385 2.55 1.627 0.6 0.958 0.65 0 0.02 20.079 0.16 
COi63 4/17/02 11:27 7.049 1.38 12.508 0.25 4.416 2.49 1.572 0.6 0.948 0.64 0 0.02 20.046 0.16 
C0164 4/17/02 11.28 7.14 1.39 12.39 0.25 3.572 2.46 1.643 0.59 0.896 0.6 0 0.02 20.083 0.15 
C0165 4/17/02 11:30 7.037 1.4 12.265 0.26 5.142 2.51 1.82 0.61 0.988 0.63 0 0.02 20.048 0.21 
C0166 4/17/02 11:32 7.124 1.41 12.303 0.26 2.881 2.49 1.551 0.58 0.853 0.67 0 0.02 20.165 0.14 
C0167 411 7/02 11 :34 7.032 1.4 12.428 0.25 4.492 2.54 1.918 0.61 0.997 0.72 0 0.02 20.055 0.21 
C0168 4/17/02 11 :35 7.095 1.39 12.286 0.25 5.386 2.52 2.003 0.62 0.947 0.7 0 0.02 19.952 0.22 
C0169 4/17/02 11:37 7.218 1.44 12.26 0.27 3.058 2.49 1.577 0.58 0.792 0.66 0 0.02 20.382 0.15 
C0170 4/17/02 11:39 6.964 1.42 12.341 0.26 3.401 2.5 1.653 0.59 0.815 0.67 0 0.02 20.145 0.15 
C0171 4/17/02 11:41 6.779 1.41 12.339 0.25 2.991 2.49 1.589 0.58 0.812 0.68 0 0.02 20.128 0.13 
C0172 4/17/02 1 1:42 6.883 1.44 12.256 0.26 3.521 2.55 1.676 0.59 0.849 0.71 0 0.02 20.197 0.17 
C0173 411 7/02 1 1 :44 6.99 1.4 12.193 0.26 8.947 2.66 2.779 0.71 1.383 0.8 0 0.02 19.711 0.44 
C0174 4/17/02 11:46 7.089 1.43 12.132 0.25 4.754 2.58 1.996 0.61 0.955 0.76 0 0.02 20.056 0.23 
C0175 4/17/02 11:48 6.751 1.42 12.101 0.26 2.545 2.5 1.67 0.58 0.749 0.72 0 0.02 20.228 0.13 
C0176 4/17/02 11 :49 6.494 1.42 12.259 0.26 4.349 2.52 1.828 0.61 0.887 0.72 0 0.02 20.149 0.22 

C0177 4/17/02 11:51 6.862 1.4 12.373 0.26 6.112 2.53 2.179 0.65 1.048 0.73 0 0.02 20.019 0.3 

C0178 411 7/02 11 :53 7.165 1.43 12.337 0.26 6.7 2.56 2.279 0.64 1.052 0.77 0 0.02 20.015 0.3 

C0179 4/17/02 11 :55 6.992 1.38 12.297 0.26 2.942 2.46 1.88 0.59 0.794 0.77 0 0.02 20.051 0.18 
C0180 4/17/02 1156 7.193 1.48 12.05 0.27 1.072 2.51 1.525 0.57 0.696 0.74 0 0.02 20.233 0.09 

0.14 
0.21 Run 1 
0.1 Run 1 12:OO - 13:OO 
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Kiln Stack 
P 

Method 320 321 Raw Data 

Raw Mill On Temperature 8 Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

C0251 4/17/02 13:30 7.082 1.1 1 12.818 0.22 0 1.92 1.455 0.57 3.935 0.37 0.32 0.02 18.818 0.06 
C0252 4/17/02 13:30 7.019 1.12 12.593 0.23 0 1.92 1.686 0.55 3.879 0.37 0.322 0.02 18.856 0.06 
C0253 4/17/02 13:31 6.971 1.12 12.506 0.23 0 1.92 1.654 0.55 3.79 0.37 0.321 0.02 18.876 0.06 
C0254 4/17/02 13.31 6.932 1.09 12.619 0.21 0 1.88 1.555 0.55 3.733 0.37 0.32 0.02 18.86 0.06 
C0255 4/17/02 13:31 6.729 1.05 12.607 0.21 0 1.84 1.773 0.55 3.566 0.63 0.323 0.02 18.812 0.06 
C0256 4/17/02 13:32 6.606 1.05 12.538 0.21 0 1.86 1.797 0.53 3.545 0.64 0.322 0.02 18.767 0.06 
C0257 4/17/02 13:32 6.586 1.09 12.513 0.21 0.008 1.87 1.593 0.54 3.543 0.61 0.323 0.02 18.734 0.06 
C0258 4/17/02 13:33 6.473 1.08 12.603 0.22 0 1.86 1.557 0.54 3.542 0.6 0.323 0.02 18.713 0.06 
C0259 4/17/02 13:33 6.538 1.14 12.491 0.23 0 1.94 1.454 0.55 3.425 0.6 0.322 0.02 18.647 0.06 
C0260 4/17/02 13:34 6.629 1.12 12.626 0.23 0.017 1.92 1.491 0.56 3.404 0.6 0.323 0.02 18.693 0.06 
C0261 4/17/02 13:34 6.484 1.07 12.576 0.22 0.028 1.87 1.613 0.55 3.387 0.59 0.323 0.02 18.668 0.06 
C0262 4/17/02 13:35 6.52 1.12 12.334 0.22 0.033 1.89 1.637 0 53 3.315 0.57 0.323 0.02 18.618 0.06 
C0263 4/17/02 13:35 6.534 1.1 12.604 0.22 0.126 1.9 1.507 0.54 3.405 0.57 0.321 0.02 18.656 0.06 
C0264 4/17/02 13:35 6.587 1.1 12.68 0.22 0.121 1.89 1.591 0.54 3.424 0.57 0.319 0.02 18.781 0.06 
C0265 4/17/02 13:36 6.446 1.09 12.598 0.22 0.213 1.87 1.639 0.54 3.281 0.55 0.321 0.02 18.731 0.06 
C0266 4/17/02 13:36 6.459 1.08 12.465 0.22 0.196 1.87 1.749 0.54 3.304 0.57 0.321 0.02 18.708 0.06 
C0267 4/17/02 13:37 6.604 1.09 12.567 0.22 0.111 1.87 1.644 0.54 3.353 0.55 0.319 0.02 18.874 0.06 
C0268 411 7/02 13:37 6.44 1.14 12.48 0.23 0.363 1.94 1.429 0.54 3.374 0.57 0.316 0.02 18.901 0.06 
C0269 4/17/02 13:38 6.219 1.08 12.737 0.22 0.505 1.88 1.538 0.54 3.337 0.56 0.316 0.02 18.8 0.06 
C0270 4/17/02 13:38 6.136 1.06 12.705 0.22 0.371 1.88 1.624 0.54 3.271 0.59 0.316 0.02 18.678 0.06 
C0271 4/17/0213:38 6.167 1.08 12.601 0.21 0.388 1.92 1.536 0.54 3.246 0.6 0.317 0.02 18.71 0.06 
C0272 4/17/02 13:39 6.151 1.05 12.531 0.21 0.376 1.88 1.586 0.54 3.209 0.58 0.315 0.02 18.616 0.06 
C0273 4/17/02 13:39 6.187 1.08 12.444 0.22 0.302 1.9 1.589 0.53 3.213 0.61 0.317 0.02 18.642 0.06 
0 2 7 4  4/17/02 13:40 6.261 1.07 12.597 0.22 0.609 1.9 1.507 0.54 3.307 0.6 0.318 0.02 18.764 0.06 
C0275 4/17/02 13:40 6.377 1 .I 1 12.461 0.22 0.629 1.98 1.394 0.55 3.287 0.64 0.316 0.02 18.786 0.06 
C0276 4/17/02 13:41 6.352 1.06 12.56 0.22 0.508 1.94 1.509 0.54 3.221 0.63 0.319 0.02 18.834 0.06 
1~0277 4/17/02 13:41 6.319 1.08 12.579 0.22 0.643 1.93 1.414 0.54 3.302 0.61 0.315 0.02 18.934 0.06 I 
C0278 4/17/02 13:41 6.442 1.05 12.682 0.23 0.556 1.91 1.353 0.55 3.314 0.62 0.318 0.02 18.766 0.06 
C0279 4/17/02 13:42 6.326 1.05 12.488 0.23 0.837 1.93 1.511 0.55 3.247 0.63 0.318 0.02 18.624 0.06 
C0280 411 7/02 13:42 6.324 1 .I 12.536 0.22 0.937 1.96 1.44 0.56 3.291 0.62 0.319 0.02 18.778 0.06 
C0281 411 7/02 13:43 6.14 1.1 12.589 0.23 0.63 1.93 1.422 0.55 3.248 0.59 0.318 0.02 18.783 0.06 
C0282 4/17/02 13:43 6.051 1.07 12.648 0.22 0.526 1.9 1.464 0.55 3.211 0.57 0.319 0.02 18.742 0.06 
C0283 4/17/02 13:44 5.872 0.99 12.078 0.2 0.863 1.81 1.451 0.53 3.259 0.58 0.62 0.02 17.523 0.06 

411 7/02 13:46 0.478 0.1 6 0 0.06 20.512 0.34 1.259 0.32 2.655 0.43 0.004 5.79E-03 0.075 0.02 
C0285 4/17/02 13:47 0.435 0.16 0 0.06 20.569 0.34 1.303 0.31 2.457 0.42 0.004 5.78E-03 0.061 0.02 
C0286 4/17/02 13:47 0.391 0.17 0 0.06 20.332 0.34 1.284 0.32 2.303 0.42 0.002 6.05E-03 0.068 0.03 Ethylene to Probe 
C0287 4/17/02 13:48 0.428 0.16 0 0.06 20.23 0.34 1.285 0.32 2.115 0.41 0.002 6.10E-03 0.07 0.02 
C0288 4/17/02 13:48 0.426 0.17 [III 0 0.06 20.31 0.34 1.494 0.32 2.032 0.4 0.003 6.06E-03 0.064 0.02 
C0289 4/17/02 13.48 1.309 0.37 1.526 0.18 18.525 1.84 1.611 0.36 3.375 0.98 0.002 0.02 2.809, 0.05 
C0290 4/17/02 13:49 2.312 0.38 4.521 0.32 16.773 2.19 1.288 0.44 3.757 0.54 0 0.02 5.749 0.06 
C0291 4/17/02 13:49 2.465 0.39 5.001 0.29 16.6 2.14 1.32 0.44 3.114 0.97 0 0.02 6.231 0.06 
C0292 4/17/02 13:50 2.503 0.39 5.063 0.3 16.74 2.15 1.329 0.43 2.67 0.96 0 0.02 6.295 0.06 

C0296 4/17/02 13:51 0.468 0.17 0 0.07 20.73 0.4 1.329 0.32 1.444 0.6 0 5.92E-03 0.102 0.03 Ethylene to Cell 
C0297 4/17/02 13:52 0.431 0.16 0 0.06 20.52 0.35 1.288 0.32 1.335 0.53 0.001 5.86E-03 0.073 0.03 
C0298 4/17/02 13:52 0.93 0.36 0.874 0.08 18.724 0.98 1.415 0.27 1.788 0.67 0 9.21E-03 1.963 0.03 



TXI-Hunter 
Kiln Stack 
Method 320 321 Raw Data 

Raw Mill On Temperature 8 Pressure Adjusted Concentrations in pprn 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

C0301 4/17/02 1355 6.878 1.3 12.533 0.26 0 2.05 1.565 0.53 1.931 0.53 0 0.02 19.943 0.06 
C0302 4/17/02 13:55 6.877 1.31 12.447 0.25 0 2.06 1.505 0.53 1.809 0.54 0 0.02 19.891 0.06 
C0303 4/17/02 1356 6.929 1.27 12.542 0.25 0 2.02 1.497 0.54 1.718 0.52 0 0.02 19.93 0.06 
C0304 411 7/02 13:56 6.884 1.3 12.466 0.26 0 2.05 1.502 0.53 1.674 0.54 0 0.02 19.997 0.05 
C0305 4/17/02 13:57 6.826 1.26 12.615 0.25 0 2 1.647 0.53 1.59 0.54 0 0.02 19.946 0.06 

0.06 
0.06 Run 2 



T X l - ~ u n t q  
Kiln Stack 
Method 320 321 Raw Data 

Raw Mill On Temperature 8 Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

C0351 4/17/02 14:44 6.351 1.28 12.659 0.24 1.037 2.08 1.319 0.53 0.484 0.7 0 0.02 19.673 0.06 
C0352 4/17/02 14:46 6.469 1.25 12.829 0.24 1.071 2.05 1.277 0.53 0.504 0.72 0 0.02 19.628 0.06 
C0353 4/17/02 14:47 6.289 1.27 12.739 0.24 0.947 2.09 1.33 0.54 0.471 0.78 0 0.02 19.678 0.06 
C0354 4/17/02 14:49 6.337 1.26 12.817 0.24 1.316 2.11 1.267 0.54 0.522 0.85 0 0.02 19.709 0.06 
C0355 4/17/02 1451 6.348 1.25 12.718 0.23 1.121 2.1 1.333 0.53 0.452 0.87 0 0.02 19.647 0.06 
C0356 4/17/02 1453 6.225 1.23 12.829 0.23 1.167 2.07 1.396 0.53 0.441 0.86 0 0.02 19.606 0.06 
C0357 4/17/02 1454 6.31 1 1.27 12.879 0.24 1.095 2.09 1.322 0.54 0.477 0.84 0 0.02 19.663 0.06 
C0358 4/17/02 14:56 6.357 1.28 12.8 0.24 1.047 2.1 1.276 0.54 0.427 0.84 0 0.02 19.674 0.06 
C0359 4/17/02 14:58 6.194 1.26 13.01 0.24 1.305 2.1 1.262 0.55 0.464 0.9 0 0.02 19.703 0.06 
C0360 4/17/02 15:OO 6.361 1.28 12.892 0.24 1.494 2.13 1.223 0.55 0.422 0.95 0 0.02 19.647 0.06 
C0361 4/17/02 15:Ol 6.318 1.26 12.84 0.24 0.99 2.1 1.322 0.54 0.423 0.96 0 0.02 19.554 0.06 
C0362 4/17/02 15:03 0.943 0.33 0.706 0.3 2.155 2.53 2.064 0.4 24.332 3.54 5.499 0.08 1.926 0.07 
!C0363 4/17/02 1504 0.924 0.59 2.235 0.14 0.934 2.36 1.657 0.33 53.461 3.56 4.627 0.07 4.038 0.06 
C0364 4/17/02 15:W 3.834 0.81 11.809 0.18 1.136 1.6 1.654 0.52 36.461 2.45 1.038 0.02 15.184 0.06 
C0365 4/17/02 1505 5.233 1.02 12.69 0.22 0.588 1.8 1.485 0.54 15.451 1.76 0.402 0.02 17.821 0.06 
C0366 4/17/02 15:05 5.752 1.04 12.875 0.21 0.677 1.82 1.45 0.55 6.503 0.54 0.316 0.02 18.112 0.06 HCI Spike to Probe 
C0367 4/17/02 15:05 5.986 1.03 13.015 0.21 0.704 1.8 1.539 0.56 5.3 0.5 0.303 0.02 18.144 0.06 
C0368 4/17/02 15:06 6.137 1.07 12.893 0.22 0.839 1.83 1.412 0.55 4.667 0.49 0.3 0.02 18.115 0.06 
C0369 4/17/02 15:06 6.103 1.04 13.028 0.22 0.848 1.8 1.624 0.55 4.2 0.48 0.32 0.02 18.062 0.06 
C0370 4/17/02 1507 6.02 1.01 12.853 , 0.22 0.535 1.78 1.658 0.54 4.003 0.48 0.346 0.02 17.936 0.06 
C0371 411 7/02 1507 5.93 1 12.88 0.21 0.822 1.76 1.531 0.54 4.011 0.48 0.333 0.02 17.895 0.06 
C0372 411 7/02 15:08 5.997 1.02 12.663 0.21 1.128 1.8 1.566 0.55 3.918 0.48 0.336 0.02 17.9 0.06 
C0373 4/17/02 15:08 5.92 0.99 12.784 0.21 1.329 1.77 1.567 0.54 3.866 0.48 0.338 0.02 17.817 0.06 
C0374 4/17/02 15:08 6.051 1.02 12.712 0.21 1.2 1.81 1.572 0.54 3.824 0.49 0.338 0.02 17.886 0.06 
C0375 4/17/02 15:09 6.201 1 12.684 0.22 1.301 1.8 1.639 0.54 3.723 0.49 0.337 0.02 17.809 0.06 
C0376 4/17/02 15:09 6.283 1.02 12.733 0.22 1.27 1.82 1.639 0.56 3.636 0.49 0.339 0.02 17.93 0.06 
C0377 4/17/02 1510 6.344 1.02 12.707 0.21 1.227 1.82 1.533 0.54 3.558 0.9 0.338 0.02 17.872 0.06 
C0378 4/17/02 15:lO 6.285 1.01 12.707 0.21 1.191 1.81 1.71 0.55 3.544 0.91 0.337 0.02 17.818 0.06 
C0379 4/17/02 15:ll 6.257 1.04 12.772 0.22 1.279 1.84 1.627 0.54 3.601 0.9 0.337 0.02 17.766 0.06 
C0380 4/17/02 151 1 6.176 1.05 12.554 0.22 1.294 1.85 1.53 0.54 3.482 0.89 0.335 0.02 17.768 0.06 

C0384 411 7/02 15: 14 0.4 0.17 0 0.07 21.046 0.36 1.253 0.31 2.876 0.74 0.001 5.32E-03 0.082 0.02 
C0385 4/17/02~15:14 0.363 0.17 0 0.06 21.021 0.34 1.347 0.31 2.566 0.69 0.001 5.53E-03 0.075 0.02 
C0386 4/17/02 1515 0.347 0.17 0 0.06 21.058 0.34 1.223 0.31 2.406 0.66 0 5.57E-03 0.061 0.02 
C0387 4/17/02 15:15 0.405 0.17 0 0.06 20.877 0.34 1.289 0.31 2.165 0.65 0 5.75E-03 0.061 0.02 
C0388 4/17/02 1515 0.325 0.17 0 0 .  20.795 0.34 1.4 0.32 2.079 0.62 0 6.19E-03 0.057 0.02 
C0389 4/17/02 15:16 0.393 0.17 0 0.06 20.835 0.34 1.285 0.32 1.978 0.63 0 6.03E-03 0.051 0.02 
C0390 4/17/02 15:16 0.354 0.17 0 0.06 20.812 0.33 1.396 0.32 1.921 0.62 0 6.02E-03 0.061 0.02 Ethylene to Probe 
C0391 4/17/02 1517 0.31 0.18 0 0.06 20.584 0.39 1.209 0.3 1.813 0.62 0 6.59E-03 0.05 0.02 
C0392 4/17/02 15:17 0.893 0.33 0.676 0.06 19.607 0.96 1.352 0.28 2.141 0.87 0 8.96E-03 1.579 0.03 
C0393 4/17/02 1518 3.306 0.64 10.054 0.15 11.338 1.47 1.844 0.49 3.83 0.51 0 0.01 11.066 0.05 
C0394 4/17/02 15:18 3.355 0.66 10.596 0.15 9.974 1.48 1.759 0.5 4.051 0.52 0 0.01 11.739 0.05 
C0395 4/17/02 15:18 3.359 0.66 10.263 0.15 9.605 1.52 1.756 0.49 4.044 0.54 0 0.01 11.465 0.05 
C0396 4/17/02 15:19 2.463 0.48 6.674 0.23 14.365 2.17 1.535 0.41 2.652 1.23 0 0.02 7.655 0.06 
C0397 4/17/02 15:20 0.547 0.32 0.34 0.29 20.362 2.23 1.504 0.36 1.375 1.59 0.003 0.02 1.343 0.06 
C0398 4/17/02 1520 0.472 0.22 0.016 0.2 20.589 1.73 1.489 0.35 1.054 1.38 0.003 0.01 0.621 0.05 
C0399 4/17/02 15:21 0.306 0.17 0 0.12 21.119 1.22 1.061 0.35 0.936 1.19 0.002 8.9lE-03 0.298 0.04 
C0400 4/17/02 1521 0.135 0.16 0 0.07 21.332 0.82 0.851 0.33 0.561 1.02 0 6.22E-03 0.123 0.03 



TXI-Hunter 
Kiln Stack 
Method 320 321 Raw Data 

Raw Mill On Temperature & Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

C0401 4/17/02 1522 0.077 0.17 0 0.04 20.89 0.5 1.168 0.29 0.51 0.87 0.003 5.02E-03 0.027 0.02 
(20402 4/17/02 1522 0.144 0.14 0 0.03 20.405 0.31 1.132 0.27 0.532 0.75 0.007 6.08E-03 0 0.02 
CWO3 4/17/0215:23 0.164 0.11 0 0.02 20.418 0.31 0.618 0.28 0.383 0.65 0.016 7.04E-03 0 0.02 
C0404 4/17/02 1523 0.166 0.1 0 0.02 20.218 0.37 0.688 0.28 0.233 0.57 0.018 7.OlE-03 0 0.02 Ethylene to Cell 
(20405 4/17/02 1523 0.207 0.1 0 0.02 20.326 0.45 0 0.25 0.218 0.51 0.013 8.50E-03 0 0.02 
(20406 4/17/02 15:24 0.11 0.1 0 0.02 20.496 0.49 0.202 0.24 0.165 0.47 0.015 8.67E-03 0 0.02 

5.32E-03 
0.06 Run 3 
0.06 
0.06 Run 3 1542 - 16:47 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.43 
0.42 
0.42 
0.42 
0.42 
0.42 
0.42 
0.07 
0.07 
0.07 
0.07 
0.06 
0.06 
0.07 
0.08 
0.07 
0.1 

0.07 
0.08 
0.07 



TXI-~untf 
Kiln Stack 
Method 320 321 Raw Data 

Raw Mill On Temperature 8 Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Enor+- 

C0451 4/17/02 16:37 6.883 1.24 12.827 0.25 1.878 2 1.286 0.56 0.53 0.25 0 0.02 19.707 0.08 
C0452 4/17/02 16:38 6.901 1.27 12.799 0.25 1.007 1.99 1.072 0.56 0.441 0.24 0 0.02 20.029 0.07 
C0453 4/17/02 16:40 5.485 2.04 13.838 0.58 2.062 4.71 1.168 0.59 0 0.46 0 0.03 19.772 0.43 
C0454 4/17/02 16:42 6.107 1.18 13.076 0.24 0.549 1.86 1.034 0.55 0.36 0.25 0 0.02 19.759 0.06 
C0455 4/17/02 16:44 5.274 2.05 14.092 a59 2.23 4.72 1.148 0.61 0 0.45 0 0.03 19.853 0.43 
C0456 4/17/02 16:45 6,479 1.21 13.021 0.25 0.331 1.89 0.946 0.55 0.359 0.24 0 0.02 19.918 0.06 

0.05 
0.05 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 HCI Spike to Probe 
0.06 
0.06 
0.06 
0.09 
0.12 
0.08 
0.07 
0.1 1 
0.1 

0.08 
0.09 
0.08 
0.07 
0.06 
0.06 
0.06 
0.07 
0.07 
0.07 
0.07 
0.08 
0.07 
0.06 
0.06 
0.07 
0.06 
0.07 
0.07 
0.06 
0.07 
0.07 



TXI-Hunter 
Kiln Stack 
Method 320 321 Raw Data 

Raw Mill Temperature L Pressure Adjusted Concentrations in pprn 
Ammonia Error+- C02 Error+- Ethylene Error+- Forrnaldel 

17:08 7.2 1 12.9 0.22 1.146 1.72 
17:08 7.093 0.97 13.092 0.22 0.769 1.66 

4/17/02 17:08 6.974 0.93 12.78 0.22 0.428 1.63 
4/17/02 17:09 6.832 0.88 12.848 0.21 0.425 1.58 
4/17/02 17:09 6.822 0.93 12.682 0.21 0.652 1.64 
4/17/02 17:lO 6.703 0.93 12.54 0.21 0.401 1.63 
4/17/02 17:lO 6.584 0.89 12.758 0.21 0.717 1.6 
4/17/02 17:l l  6.493 0.89 12.757 0.22 0.908 1.61 
4/17/02 17:l l  6.478 0.91 12.766 0.21 0.944 1.62 
4/17/02 17:ll 6.439 0.92 12.778 0.21 1.164 1.63 
4/17/02 1732 6.485 0.9 12.883 0.22 1.166 1.6 
4/17/02 1732 6.569 0.89 12.864 0.22 1.646 1.61 
4/17/02 1733 6.644 0.95 12.62 0.22 1.817 1.69 
4/17/02 1733 6.661 0.96 12.653 0.22 1.63 1.68 
4/17/02 17:14 6.553 0.88 12.82 0.21 1.311 1.6 
4/17/02 17:14 6.582 0.86 12.926 0.22 1.277 1.59 
4/17/02 17:14 6.592 0.89 12.726 0.21 0.951 1.61 
4/17/02 17:15 6.538 0.88 12.814 0.22 0.951 1.58 
4/17/02 1735 6.416 0.85 13.045 0.21 1.121 1.56 
4/17/02 17:16 6.361 0.86 13.013 0.21 1.061 1.57 
4/17/02 1736 6.426 0.87 12.812 0.21 0.932 1.59 
4117102 17:17 6.455 0.83 12.981 0.21 0.943 1.54 
4/17/02 17:17 6.622 0.86 12.801 0.21 1.57 1.61 
4/17/0217:17 7.415 1.07 13.46 0.23 0.902 1.76 
4/17/02 17:18 7.694 1.1 13.502 0.24 0.165 1.79 
411 7/02 17: 18 7.69 1.1 13.515 0.23 0.221 1.78 
4/17/0217:19 7.736 1.15 13.316 0.25 0.439 1.85 
4/17/0217:19 7.506 1.04 13.125 0.23 0.977 1.76 
4/17/02 17:20 6.889 0.81 13.046 0.21 1.608 1.55 
4/17/02 17:20 6.668 0.8 12.818 0.21 1.947 1.56 
411 7/02 17:20 6.6 0.82 12.762 0.2 1.715 1.58 
4/17/02 17:21 6.621 0.8 12.91 1 0.21 1.463 1.57 
4/17/02 17:21 6.632 0.83 12.85 0.22 1.533 1.58 
4/17/02 17:22 6.701 0.83 12.805 0.21 1.839 1.59 
4/17/02 17:22 6.864 0.84 12.914 0.21 1.645 1.6 
4/17/02 17:23 6.962 0.84 12.965 0.21 1.671 1.59 
4/17/02 17:23 6.917 0.85 13.009 0.21 1.75 1.6 
4/17/02 17:24 7.01 1 0.87 12.669 0.21 1.507 1.63 
4/17/02 17:24 7.079 0.84 12.692 0.21 1.439 1.59 
411 7/02 17:24 7.1 42 0.83 12.585 0.2 1.425 1.58 
4/17/02 17:25 6.947 0.82 12.619 0.21 1.833 1.58 
411 7/02 17:25 6.949 0.83 12.737 0.21 1.58 1.58 
4/17/02 17:26 6.851 0.85 12.663 0.21 1.651 1.61 
4/17/02 17:26 6.982 0.83 12.662 0.21 1.47 1.59 
4/17/02 17:27 6.931 0.83 12.667 0.22 1.421 1.59 
4/17/02 17:27 7.142 0.91 12.703 0.21 1.815 1.67 
411 7/02 17:27 7.38 0.95 13.066 0.21 1.346 1.71 
4/17/02 17:28 7.352 0.99 13.099 0.22 1.561 1.72 
4/17/02 17:28 7.285 1.01 13.038 0.21 1.456 1.74 
4/17/0217:29 7.101 0.96 13.121 0.21 1.121 1.67 

hyde Error+- 
1.312 0.58 

1.4 0.57 
1.263 0.56 
1.17 0.57 

1.223 0.55 
1.115 0.55 
1.123 0.56 
0.99 0.55 

1.216 0.55 
1.134 0.55 
1.263 0.57 
1.329 0.56 
1.308 0.55 
1.315 0.55 
1.255 0.57 
1.074 0.56 
1.246 0.55 
1.128 0.57 
1.339 0.57 
1.228 0.56 
1.097 0.56 
1.092 0.57 
1.267 0.57 
1.302 0.56 
1.175 0.58 
1.219 0.57 
1.194 0.57 
1 .I59 0.56 
1.288 0.58 
1.188 0.57 
1.173 0.57 
1.308 0.56 
1.213 0.57 
1.29 0.56 

1.401 0.57 
1.353 0.57 
1.363 0.57 
1.35 0.56 

1.308 0.56 
1.187 0.56 
1.168 0.56 
1.247 0.56 
1.217 0.55 
1.134 0.56 
1.173 0.55 
1.309 0.55 
1.325 0.56 
1.327 0.57 
1.336 0.56 
1.156 0.56 

HCI Error+- SF6 Error+- 
7.952 0.27 0.472 0.02 
7.798 0.27 0.494 0.02 
7.972 0.27 0.585 0.02 
8.507 0.32 0.606 0.02 
8.764 0.32 0.61 0.02 
8.814 0.32 0.611 0.02 
8.873 0.33 0.607 0.02 
9.044 0.34 0.603 0.02 
9.012 0.35 0.608 0.02 
8.994 0.35 0.604 0.02 
9.096 0.36 0.607 0.02 
9.217 0.35 0.606 0.02 
9.158 0.35 0.606 0.02 
9.405 0.37 0.635 0.02 

12.771 0.48 0.721 0.02 
15.463 0.59 0.738 0.02 
16.489 0.59 0.745 0.02 
19.47 0.72 0.745 0.02 

20.549 0.75 0.745 0.02 
20.723 0.74 0.747 0.02 
20.864 0.73 0.744 0.02 
21.012 0.74 0.744 0.02 
21.648 0.7 0.676 0.02 
8.819 0.39 0.149 0.02 
5.864 0.27 0.034 0.02 
4.817 0.25 0.012 0.02 
4.216 0.24 0 0.02 
3.957 0.23 0.24 0.02 
5.837 0.25 0.764 0.02 
8.627 0.34 0.854 0.02 

13.593 0.46 0.718 0.02 
12.108 0.43 0.81 0.02 
14.46 0.51 0.826 0.02 

16.922 0.57 0.776 0.02 
18.114 0.62 0.769 0.02 
19.729 0.7 0.762 0.02 
20.312 0.72 0.76 0.02 
20.476 0.72 0.755 0.02 
20.661 0.71 0.756 0.02 
21.011 0.72 0.75 0.02 
21.541 0.73 0.751 0.02 
21.659 0.73 0.746 0.02 
21.679 0.71 0.745 0.02 
21.411 0.69 0.74 0.02 
21.816 0.69 0.738 0.02 
21.394 0.66 0.66 0.02 
14.158 0.46 0.502 0.02 
9.316 0.32 0.463 0.02 
8.758 0.31 0.451 0.02 
8.377 0.32 0.451 0.02 

Water EI 
18.052 
18.092 
17.733 
17.583 
17.616 
17.64 

17.631 
17.536 
17.617 
17.581 
17.591 
17.554 
17.519 
17.546 
17.255 
17.137 
17.175 
17.137 
17.172 
17.136 
17.035 
17.051 
17.304 
19.324 
19.61 9 
19.653 
19.756 
18.87 

16.894 
16.556 
16.569 
16.475 
16.641 
16.695 
16.804 
16.827 
16.819 
16.946 
16.977 
16.939 
16.912 
16.924 
17.027 
16.966 
16.932 
17.291 
17.81 3 
17.995 
17.996 
17.988 



n l - ~ u n t c  
Kiln Stac 
Method 320 321 Raw Data 

Raw Mill On Temperature & Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02  Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

0.02 
0.02 
0.02 
0.02 Ethylene to Probe 
0.02 



TXI-Hunter 
Kiln Stack 
Method 320 321 Raw Data 

Raw Mill On Temperature & Pressure Adjusted Concentrations in ppm 
- Ammonia Error+- C02 Error+- Ethylene Error+- Formalde 

C0601 4/17/02 1755 5.479 0.74 12.975 0.21 3.704 1.65 
C0602 4/17/02 1756 6.525 0.86 12.539 0.22 2.312 1.72 
C0603 4/17/02 1756 6.623 0.84 12.637 0.23 2.049 1.65 
CEO4 4/17/0217:57 6.747 0.8 12.703 0.22 1.687 1.6 
C0605 4/17/02 1757 6.715 0.8 12.632 0.21 1.5 1.58 
C0606 4/17/02 1758 6.746 0.83 12.456 0.21 1.965 1.61 
C0607 4/17/02 1758 6.786 0.85 12.651 0.21 2.087 1.62 
C0608 4/17/02 1758 6.721 0.84 12.531 0.21 1.711 1.58 
C0609 4/17/02 1759 6.74 0.82 12.532 0.22 1.649 1.59 
CM10 4/17/02 1759 6.615 0.83 12.654 0.21 1.441 1.57 
C0611 4/17/02 18:OO 6.473 0.8 12.894 0.22 1.647 1.52 
C0612 4/17/02 18:OO 6.483 0.84 12.624 0.21 1.586 1.56 
C0613 4/17/02 18:Ol 6.496 0.81 12.871 0.21 1.8 1.51 
C0614 4117102 18:Ol 6.62 0.8 12.821 0.21 1.713 1.51 
C0615 4/17/02 18:02 6.686 0.84 12.582 0.21 2.157 1.6 
C0616 4/17/02 18:02 6.922 0.82 12.778 0.2 2.587 1.59 
C0617 4/17/02 18:02 7.145 0.91 12.69 0.21 2.259 1.66 
C0618 4/17/02 18:03 7.254 0.93 12.88 0.23 2.244 1.69 
C0619 411 7/02 18:03 7.14 0.91 12.729 0.22 1.801 1.66 
C0620 4/17/02 18:04 7.126 0.9 13.021 0.22 1.8 1.63 
C0621 4/17/02 18:M 6.989 0.91 12.868 0.22 1.802 1.64 
C0622 4/17/02 18:05 6.89 0.89 12.83 0.21 1.687 1.64 
C0623 4/17/02 18:05 6.944 0.88 12.645 0.21 1.419 1.62 
C0624 4/17/02 18:05 7.001 0.9 12.588 0.22 2.721 1.67 
C0625 4/17/02 18:06 7.241 0.92 12.775 0.22 5.55 1.74 
C0626 4/17/02 18:06 7.217 0.94 12.779 0.22 3.041 1.71 
Cd627 4/17/02 18:07 7.186 0.95 12.616 0.23 1.95 1.68 
C0628 4/17/02 18:07 7.105 0.9 12.846 0.21 1.584 1.62 
C0629 4/17/02 18:08 7.18 0.89 12.717 0.22 1.597 1.61 
C0630 4/17/02 18:08 7.146 0.89 12.613 0.22 1.354 1.6T 
C0631 4/17/02 18:08 7.227 0.93 12.468 0.22 2.394 1.65 
(20632 4/17/02 18:09 7.204 0.88 12.758 0.21 1.405 1.58 
C0633 4/17/02 18:09 7.034 0.88 12.725 0.22 1.172 1.56 
C0634 4/17/02 18:lO 7.092 0.88 12.691 0.21 2.067 1.6 
C0635 4/17/02 18:lO 7.295 0.9 12.695 0.22 3.248 1.65 
C0636 4/17/02 18:ll 7.204 0.92 12.62 0.22 1.735 1.6 
C0637 4/17/02 18:ll 7.029 0.87 12.753 0.22 1.163 1.54 
C0638 4/17/02 18:ll 7.03 0.88 12.73 0.22 1.231 1.55 
C0639 4/17/02 1832 7.081 0.91 12.539 0.22 1.388 1.6 
COW0 4/17/02 18:12 7.124 0.92 12.531 0.22 3.061 1.66 
C0641 4/17/02 1833 7.225 0.93 12.347 0.21 4.469 1.7 
CM42 4117102 18:13 7.283 0.94 12.366 0.23 4.397 1.71 
C0643 4/17/02 18:14 7.222 0.94 12.424 0.21 3.116 1.69 
(20644 4/17/02 18:14 6.963 0.9 12.516 0.21 1.687 1.63 
COW5 4/17/02 18:15 6.933 0.89 12.441 0.21 1.642 1.64 
C0646 4/17/02 18:15 7.001 0.94 12.347 0.21 1.227 1.67 
C0647 4/17/02 18:15 6.951 0.91 12.681 0.22 1.411 1.63 
C W 8  4/17/02 18:16 6.888 0.9 12.606 0.21 1.282 1.63 
C0649 4/17/02 18:16 6.981 0.87 12.84 0.22 2.127 1.64 
C0650 4/17/02 18:17 7.005 0.91 12.751 0.22 2.169 1.66 

ror+- HCI Error+- SF6 Error 
0.58 65.96 1.38 0.945 
0.56 55.011 1.19 0.85 
0.56 48.543 1.16 0.84 
0.57 44.409 1.17 0.841 
0.57 41.461 1.19 0.854 
0.55 39.201 1.18 0.848 
0.57 37.792 1.21 0.846 
0.55 36.264 1.24 0.842 
0.55 35.068 1.21 0.844 
0.56 34.489 1.27 0.843 
0.56 33.735 1.33 0.842 
0.56 32.934 1.29 0.841 
0.57 32.514 1.33 0.84 
0.57 32.011 1.31 0.837 
0.56 31.596 1.24 0.837 
0.58 31.443 1.21 0.788 
0.56 28.897 1.17 0.591 
0.57 26.624 1.11 0.545 
0.55 25.292 1.14 0.54 
0.56 24.393 1.15 0.54 
0.56 23.424 1.17 0.538 
0.55 23.137 1.17 0.54 
0.56 22.012 1.16 0.539 
0.57 21.889 1.14 0.541 
0.58 21.722 1.13 0.543 
0.57 21.333 1.1 0.536 
0.56 20.643 1.13 0.538 
0.56 20.308 1.13 0.541 
0.57 20.02 1.15 0.546 
0.55 18.168 1.04 0.541 
0.57 19.318 1.08 0.542 
0.55 16.868 1.03 0.543 
0.56 14.981 0.96 0.541 
0.56 16.88 1.04 0.541 
0.59 16.399 1.01 0.545 
0.57 14.877 0.96 0.54 
0.56 13.068 0.88 0.541 
0.57 13.123 0.89 0.54 
0.56 13.143 0.84 0.537 
0.56 14.054 0.85 0.54 
0.57 15.078 0.84 0.542 
0.58 14.685 0.8 0.543 
0.57 13.819 0.76 0.537 
0.55 11.518 0.63 0.536 
0.56 11.753 0.59 0.534 
0.55 9.995 0.53 0.53 
0.56 10.197 0.56 0.534 
0.55 9.519 0.51 0.533 
0.57 11.514 0.57 0.533 
0.57 11.504 0.56 0.535 

Water Error+- 
16.098 0.08 
16.464 0.08 
16.436 0.08 
16.412 0.07 
16.356 0.07 
16.333 0.07 
16.393 0.07 
16.405 0.07 
16.366 0.07 
16.41 0.07 

16.476 0.07 
16.403 0.07 
16.486 0.07 
16.448 0.07 
16.421 0.07 
16.582 0.09 
17.26 0.08 

17.487 0.08 
17.462 0.07 
17.481 0.07 
17.468 0.07 
17.492 0.07 
17.451 0.07 
17.351 0.09 
17.355 0.15 
17.433 0.09 
17.527 0.08 
17.454 0.07 
17.359 0.07 
17.397 0.07 
17.335 0.09 

17.4 0.07 
17.475 0.07 
17.441 0.09 
17.41 0.12 

17.427 0.08 
17.365 0.07 
17.479 0.07 
17.649 0.07 
17.537 0.1 1 
17.331 0.14 
17.377 0.14 
17.384 0.13 
17.456 0.08 
17.574 0.08 
17.679 0.07 
17.657 0.07 
17.547 0.07 
17.315 0.09 
17.355 0.09 



TXI-Hunte 
Kiln Stack 
Method 320 321 Raw Data 

Raw Mill On Temperature 8 Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

C0651 4/17/0218:17 6.819 0.92 12.6 0.22 1.222 1.64 1.109 0.56 10.339 0.54 0.534 0.02 17.356 0.07 
(20652 4/17/02 18:18 6.881 0.89 12.744 0.21 1.088 1.59 1.057 0.57 9.402 0.53 0.538 0.02 17.295 0.07 
C0653 4/17/02 18:18 6.8 0.85 12.803 0.21 1.049 1.57 1.144 0.56 9.507 0.53 0.535 0.02 17.216 0.07 
C0654 4/17/02 18:18 6.749 0.89 12.584 0.21 1.744 1.63 1.168 0.56 10.125 0.53 0.537 0.02 17.17 0.07 
C0655 4/17/02 18:19 6.686 0.89 12.483 0.21 2.249 1.65 1.208 0.55 11.993 0.6 0.538 0.02 17.077 0.08 
C0656 4/17/02 18:19 6.498 0.88 12.556 0.22 2.111 1.61 1.356 0.55 11.241 0.61 0.568 0.02 16.986 0.08 
(20657 4/17/0218:20 6.421 0.81 12.337 0.21 2.127 1.58 1.248 0.56 19.543 0.96 0.782 0.02 16.249 0.07 
C0658 4/17/02 18:20 6.394 0.77 12.482 0.2 1.738 1.55 1.141 0.56 22.225 1.05 0.843 0.02 16.109 0.07 
C0659 4/17/02 18:21 6.36 0.77 12.463 0.2 1.784 1.52 1.263 0.56 24.005 1.07 0.855 0.02 16.062 0.07 
C0660 4/17/02 18:21 6.334 0.81 12.457 0.21 1.825 1.57 1.209 0.55 24.884 1.08 0.861 0.02 15.977 0.07 
C0661 4/17/02 18:21 6.34 0.78 12.687 0.2 1.568 1.52 1.301 0.55 25.425 1.11 0.856 0.02 15.963 0.07 
C0662 4/17/02 18:22 6.369 0.76 12.542 0.21 1.355 1.48 1.235 0.55 25.786 1.11 0.855 0.02 15.905 0.07 
C0663 411 7/02 18:22 6.325 0.74 12.634 0.21 1.374 1.49 1.029 0.55 26.326 1.11 0.861 0.02 15.907 0.07 
C0664 4/17/02 18:23 6.351 0.76 12.644 0.21 1.594 1.51 1.173 0.55 26.983 1.1 0.857 0.02 16.005 0.07 
C0665 4/17/02 18:23 6.46 0.81 12.569 0.21 2.243 1.57 1.218 0.57 27.243 1.07 0.854 0.02 16.215 0.08 
C0666 4/17/02 18:24 6.363 0.81 12.489 0.2 1.97 1.57 1.128 0.56 27.34 1.04 0.852 0.02 16.154 0.08 
C0667 4/17/02 18:24 6.234 0.76 12.724 0.21 1.479 1.5 0.997 0.55 27.427 1.1 1 0.849 0.02 16.152 0.07 
C0668 4/17/02 18:24 6.151 0.79 12.527 0.21 1.618 1.55 1.269 0.55 27.413 1.03 0.846 0.02 16.056 0.07 
(20669 4/17/02 18:25 6.238 0.81 12.421 0.2 3.485 1.6 1.295 0.57 27.876 0.98 0.851 0.02 15.972 0.11 
C0670 4/17/02 18:25 6.329 0.82 12.316 0.22 5.442 1.64 1.515 0.58 28.38 0.96 0.858 0.02 15.903 0.16 
C0671 4/17/02 18:26 6.413 0.84 12.507 0.2 4.401 1.64 1.404 0.58 28.218 0.94 0.856 0.02 15.959 0.13 
C0672 4/17/02 18:26 6.46 0.82 12.741 0.2 2.784 1.61 1.237 0.58 28.397 0.93 0.853 0.02 16.098 0.1 
C0673 4/17/02 18:27 6.523 0.79 12.806 0.2 1.33 1.57 1.103 0.56 28.288 0.9 0.848 0.02 16.202 0.08 
C0674 4/17/02 18:27 6.547 0.78 12.683 0.2 0.577 1.52 1.095 0.55 28.145 0.92 0.847 0.02 16.235 0.07 
C0675 4/17/02 18:28 6.487 0.79 12.73 0.21 0.009 1.5 0.986 0.55 28.245 0.94 0.848 0.02 16.197 0.07 
C0676 4/17/02 18:28 6.439 0.74 13.168 0.2 0.039 1.47 1.016 0.56 28.306 0.96 0.854 0.02 16.157 0.07 
~0677 4/17/02 18:28 6.498 0.77 12.83 0.2 0.192 1.53 1.047 0.56 28.824 0.92 0.855 0.02 16.188 0.07 
C0678 4/17/02 18:29 6.347 0.82 12.578 0.2 1.089 1.61 - 1.07 0.57 28.947 0.86 0.853 0.02 16.226 0.09 
C0679 4/17/02 18:29 6.355 0.82 12.426 0.2 2.122 1.62- 1.259 0.57 29.078 0.86 0.859 0.02 16.036 0.12 
C0680 4/17/02 18:30 6.513 0.79 12.718 0.21 3.161 1.59 1.435 0.58 29.479 0.91 0.862 0.02 15.92 0.16 
C0681 4/17/02 18:30 6.381 0.82 12.791 0.19 0.743 1.55 1.253 0.57 29.31 0.97 0.859 0.02 16.234 0.1 
(20682 4/17/02 18:31 6.413 0.84 12.634 0.2 0.621 1.56 1.245 0.57 29.253 0.94 0.856 0.02 16.223 0.1 
C0683 4/17/02 18:31 6.501 0.82 12.605 0.2 0.547 1.54 1.123 0.57 29.436 0.96 0.855 0.02 16.309 0.1 
C0684 4/17/02 18:31 6.496 0.82 12.539 0.19 0.347 1.54 1.075 0.55 29.072 0.95 0.847 0.02 16.359 0.08 
C0685 4/17/02 18:32 6.474 0.81 12.635 0.2 0.017 1.54 1.144 0.55 29.389 0.97 0.851 0.02 16.387 0.08 
C0686 4/17/02 18:32 6.231 0.75 12.487 0.19 1.388 1.5 1.178 0.56 30.55 0.98 1.01 0.02 15.593 0.1 
(20687 4/17/02 18:33 6.467 0.9 12.627 0.2 2.002 1.73 1.301 0.58 30.138 1.02 0.537 0.02 16.987 0.1 

C0690 4/17/02 18:35 0.819 0.26 0.867 0.31 19.603 2.22 0.866 0.42 1.78 0.39 0.039 0.02 1.656 0.06 
C0691 4/17/02 18:35 0.478 0.19 0.346 0.21 19.996 1.66 1.099 0.35 1.261 0.28 0.021 0.02 0.79 0.05 
C0692 4/17/02 18:35 0.323 0.16 0.21 0.13 20.274 1.14 0.549 0.33 0.858 0.19 0.014 0.01 0.371 0.04 Ethylene to Cell 
C0693 4/17/02 18:36 0.171 0.16 0.125 0.07 20.72 0.73 0.24 0.33 0.478 0.22 0.008 7.98E-03 0.183 0.03 
C0694 4/17/02 18:36 0.046 0.15 0.099 0.04 20.389 0.45 0.314 0.32 0.4 0.29 0.008 5.92E-03 0.084 0.02 
C0695 4/17/02 18:37 0.097 0.13 0.041 0.03 19.986 0.3 0.416 0.32 0.354 0.37 0.01 5.46E-03 0.013 0.02 
C0696 4/17/0218:37 0.084 0.1 0.015 0.02 19.589 0.35 0.145 0.31 0.264 0.45 0.018 5.84E-03 0 0.02 



TXI-Hunter 
Kiln Stack 
Raw Mill Off 

Summary of FTlR Results 

Run No. 4 5 6 
Start Daterrime 411 8/02 1O:Ol 411 8/02 12:lO 411 8/02 14:44 
End DateKime 411 8/02 1 1 :06 411 8/02 13:17 411 8/02 1544 

Method 321 
Hydrogen Chloride (ppmwv) 1.33 2.13 2.18 

Method 320 
Formaldehyde (ppmwv) 

Revision 0 



TXI - Hunter 
Kiln Stack, Raw Md@F 
Method 3201321 FTlR METHOD SETUP 

Method Name: H-as 
Method Path: C:-I\KANSAS\HCL KANSAS.ME 
Method Type: AUWIDBKU 3.0 

Non-Linear Analyshmde 
Temperature 81 P m m e  Adjustments: ON 
Mass Emission C w t i o n s :  OFF 

Method Parameters; 
Waverrrnber range: 650.00 - 4500.00 
F i n g e m  zoom: 650.00 - 1400.00 
Path W@h = 7.2 
InterfemSriterion = 2500 

Gain fnnlber = 1 
A p o d i w n  = Triangle 
PhaseGbrrect = Mertz 
Resolubn = 0.5 
BaselkCorrection: Linear 

Compound: Ammoil& 
Refereme Temperature = 25 
Refereme Pressure = 1 
Alarms:@sabled 
Output Wsabled 

Spectrum NH3-12.SPC 
Primary: Yes 
Reference concentration = 52.60 
Region # l  : 1043.04 - 1057.22 
Region #2: 1061.38 -, 1078.68 
Region #3: 1083.18 - 1098.76 
Region #4: 1101.70 - 1106.14 
Region #5: 1 120.94 - 1 124.20 

Compound: C02 
Reference Temperature = 180 
Refer- Pressure = 0.973741 
Alarms: Disabled 
Output Oisabled 

Spectrum C02-20%.SPC 
Primary: Yes 
Reference concentration = 155.60 
Region #1: 1006.01 - 11 14.47 
Region #2: 3417.52 - 3521.07 



TXI - Hunter 
Kiln Stack, Raw Mill Off 
Method 3201321 
Compound: Ethylene 

Reference Temperature = 121 
Reference Pressure = 1 
Alarms: Disabled 
Output: Disabled 

FTlR METHOD SETUP 

Spectrum: ETY-HI 9A.SPC 
Primary: Yes 
Reference concentration = 207.60 
Region #I :  819.51 - 936.81 I 

Region #2: 990.16 - 11 15.33 

Compound: Formaldehyde 
Reference Temperature = 150 
Reference Pressure = 1 
Alarms: Disabled 
Output: Disabled 

Spectrum: FORM-21 .SPC 
Reference concentration = 79.00 
Region #1: 2731 .OO - 2747.00 
Region #2: 2755.00 - 2770.00 
Region #3: 2803.00 - 2816.00 

Spectrum: FORM-20.SPC 
Reference concentration = 135.00 
Region #A: 2731 .OO - 2747.00 
Region #2: 2755.00 - 2770.00 
Region #3: 2803.00 - 2816.00 

Spectrum: FORM-1 9.SPC 
Primary: Yes 
Reference concentration = 237.00 
Region #1: 2731 .OO - 2747.00 
Region #2: 2755.00 - 2770.00 
Region #3: 2803.00 - 2816.00 



TXI - Hunter 
Kiln Stack, Raw Mill Off 
Method 3201321 

fk .̂ompound: \ HCI 
Reference Temperature = 180 
Reference Pressure = 1 
Alarms: Disabled 
Output: Disabled 

FTlR METHOD SETUP 

Spectrum: HCL-180-7PPMM.SPC 
Reference concentration = 7.30 
Region #1: 2696.05 - 2708.9.4 
Region #2: 2723.1 1 - 2732.14 
Region #3: 2746.31 - 2757.91 
Region M: 2766.94 - 2781.1 1 
Region #5: 2792.71 - 2805.60 
Region #6: 281 3.34 - 2828.80 
Region #7: 2836.54 - 2849.43 

Spectrum: HCL-180-19PPMM.SPC 
Reference concentration = 18.60 
~ e g i o n  #I: 2697.79 - 2707.23 
Region #2: 2722.33 - 2734.60 
Region #3: 2745.92 - 2758.19 
Region M: 2769.51 - 2782.73 
Region #5: 2792.16 - 2802.54 
Region 4%: 281 6.70 - 2825.19 
Region #7: 2838.40 - 2847.84 

Spectrum: HCL-180-42PPMM.SPC 
Primary: Yes 
Reference concentration = 42.40 
Region #1: 2698.12 - 2708.43 
Region #2: 2723.16 - 2731.26 
Region #3: 2747.46 - 2754.83 
Region M :  2769.56 - 2779.87 
Region #5: 2792.39 - 2801.97 
Region #6: 281 5.96 - 2824.80 
Region #7: 2837.32 - 2846.89 

Spectrum: HCL-H1A.SPC 
Reference concentration = 161.70 
Region #1: 2697.14 - 2707.01 
Region #2: 2723.17 - 2732.14 
Region #3: 2746.50 - 2757.28 
Region #4: 2768.94 - 2782.41 
Region #5: 2793.18 - 2805.74 
Region #6: 2814.72 - 2828.1 8 
Region #7: 2838.96 - 2846.14 



TXI - Hunter 
Kiln Stack, Raw Mill Off 
Method 3201321 FTlR METHOD SETUP 
Compound: SF6 

Reference Temperature = 121 
Reference Pressure = 1 
Alarms: Disabled 
Output: Disabled 

Spectrum: SFG-H5A.SPC 
Primary: Yes 
Reference concentration = 3.86 
Region # I  : 907.35 - 996.47 

Spectrum: SF6-H13A.SPC 
Reference concentration = 1 1.02 
Region #A: 907.35 - 996.47 

Spectrum: SF6-H17A.SPC 
Reference concentration = 33.10 
Region #1: 907.35 - 101 6.28 

Compound: Water 
Reference Temperature = 181 
Reference Pressure = 1.00164 
Alarms: Disabled 
Output: Disabled 

Spectrum: 1 OPCTH20.SPC 
Reference concentration = 70.00 
Region #1: 1108.00 - 1151 .OO 
Region #2: 2951 .OO - 2999.61 

Spectrum: 20PCTH20.SPC 
Primary: Yes 
Reference concentration = 140.00 
Region #1: 1108.00 - 1151 .OO 
Region #2: 2952.00 - 2998.00 



mi-Hunt< 
Kiln Stack 
Methods 3201321 Raw Data 

Raw Mill Off Temperature 8 Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

Ic0031 4/18/02 9:11 1.816 0.14 0.025 0.04 19.739 0.5 0.911 0.3 0.927 0.53 0.002 7.27E-03 0.062 0.02 Ethvlene to Probe I 

2.02 1.14 0.03 15.04 0.1 
1.85 0.885 0.02 15.914 0.08 HCI Spike to Probe 



TXI-Hunter 
Kiln Stack 
Methods 3201321 Raw Data 

Raw Mill Off Temperature 8 Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethvlene Error+- Formaldehvde Error+- HCI Error+- SF6 Error+- Water Error+- 

0.46 
0.46 Run 4 
0.46 

0.12 
0.1 1 
0.1 1 HCI Spike to Probe 

0.1 
0.16 
0.44 
0.46 
0.48 



Kiln ~ tacka  
Methods 3201321 Raw Data 

Raw Mill Off Temperature 8 Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

C0101 4/18/02 11:31 53.76 2.48 16.103 0.55 0 5.13 1.109 0.67 9.142 1.91 0.391 0.05 20.211 0.45 
C0102 4/18/02 11:33 52.746 2.46 15.974 0.56 0 5.11 1.136 0.67 9.043 1.86 0.386 0.05 20.222 0.45 
C0103 4/18/02 11:35 52.717 2.46 16.219 0.56 0 5.1 1.076 0.69 8.943 1.87 0.378 0.05 20.092 0.45 

C0106 4/18/02 11:44 1.212 0.16 0 0.05 20.672 0.69 0.752 0.31 2.409 0.91 0.002 6.80E-03 0.09 0.03 
C0107 4/18/02 11:46 1.053 0.16 0 0.05 20.613 0.68 0.954 0.31 2.203 0.84 0.002 6.87E-03 0.089 0.03 Ethylene to Probe 
C0108 4/18/02 11:47 1.003 0.16 0 0.05 20.368 0.61 0.988 0.3 2.049 0.72 0.002 6.90E-03 0.086 0.03 

. - 

C0112 4/18/0211:57 0.461 0.11 0 0.02 19.699 0.24 0 0.22 0.284 0.55 0.015 6.59E-03 0 0.01 
C0113 4118102 11:59 0.404 0.1 1 0 0.02 19.557 0.26 0 0.22 0.261 0.49 0.014 6.91E-03 0 0.01 Ethylene to Cell 
C0114 4/18/02 12:Ol 0.38 0.11 0 0.02 19.426 0.28 0 0.22 0.211 0.47 0.014 7.28E-03 0 0.01 
C0115 4/18/02 12:03 0.3 0.11 0 0.02 19.41 0.28 0 0.22 0.195 0.5 0.014 7.35E-03 0 0.01 
C0116 4/18/02 12:07 53.878 2.59 16.3 0.61 0 5.39 1.338 0.68 2.144 1.07 0 0.06 21.183 0.47 

0.47 
0.48 Run 5 
0.48 
0.49 Run 5 12:lO - 13:18 
0.5 

0.49 
0.48 
0.48 
0.48 
0.48 
0.5 

0.49 
0.48 
0.48 
0.48 
0.48 
0.47 
0.47 
0.47 
0.47 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 



TXI-Hunter 
Kiln Stack 
Methods 3201321 Raw Data 

Raw Mill Off Temperature & Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

C0151 4/18/02 13:08 55.419 2.68 15.669 0.66 0 5.57 1.005 0.69 1.839 1.09 0 0.06 21.907 0.49 
C0152 4/18/02 13:lO 55.43 2.69 15.715 0.66 0 5.56 0.936 0.69 1.808 1.03 0 0.06 21.939 0.48 
C0153 4/18/02 13:ll 55.873 2.68 15.674 0.65 0 5.55 1.061 0.69 1.874 1.03 0 0.06 21.981 0.49 
C0154 4/18/02 13:13 54.83 2.65 15.639 0.64 0 5.48 1.326 0.67 1.773 1.07 0 0.06 21.819 0.48 
C0155 4/18/02 13:15 54.643 2.66 15.551 0.64 0 5.49 1.141 0.67 1.795 1.11 0 0.06 21.784 0.48 

C0161 4/18/02 13:27 47.709 1.37 14.728 0.25 0 2.4 0.996 0.63 31.57 2.11 0.931 0.04 18.102 0.1 1 HCI Spike to Probe 
C0162 4/18/02 13:29 47.885 1.36 14.812 0.24 0 2.39 1.128 0.63 33.039 2.24 0.935 0.04 18.05 0.11 
C0163 4/18/02 13:31 48.309 1.39 14.849 0.25 0 2.41 1.086 0.63 34.155 2.32 0.942 0.04 18.016 0.12 
C0164 4/18/02 13:32 48.624 1.39 15.044 0.25 0 2.4 1.099 0.64 35.35 2.2 0.954 0.04 18.068 0.12 
C0165 4/18/02 1334 48.573 1.38 14.592 0.24 0 2.43 1.097 0.62 36.452 2.18 0.959 0.04 17.787 0.12 
C0166 4/18/02 13:39 51.716 1.56 15.883 0.29 0 2.61 1.093 0.65 23.949 1.8 0.4 0.04 19.811 0.12 
C0167 4/18/02 13:41 52.385 1.58 15.761 0.29 0 2.66 1.008 0.65 22.097 1.89 0.396 0.04 19.97 0.1 1 
C0168 4/18/02 13:42 52.016 1.52 15.605 0.29 0 2.58 1.049 0.64 20.842 1.99 0.397 0.04 19.889 0.12 
C0169 4/18/02 13:44 52.582 1.56 15.596 0.28 0 2.62 1.118 0.66 20.636 2.04 0.399 0.04 19.806 0.13 
C0170 4/18/02 13:46 54.964 1.63 15.486 0.27 0 2.73 1.556 0.67 21.459 2.09 0.405 0.05 19.764 0.22 
C0171 4/18/02 13:48 53.481 2.47 15.517 0.56 0 5.08 1.021 0.65 18.661 2.48 0.395 0.05 20.016 0.45 
.C0172 4/18/02 13:49 53.444 2.48 15.569 0.57 0 5.11 1.084 0.67 19.518 2.14 0.401 0.05 20.066 0.45 
C0173 4/18/0213:57 1.618 0.17 0 0.05 20.338 0.43 0.919 0.29 3.103 0.38 0.003 7.06E-03 0.091 0.02 
C0174 4/18/02 13:58 1.274 0.17 0 0.05 20.212 0.42 0.906 0.29 2.526 0.39 0.003 7.14E-03 0.087 0.02 
C0175 4/18/02 14:OO 1 .I32 0.17 0 0.05 19.742 0.43 0.85 0.29 2.304 0.4 0.002 7.57E-03 0.082 0.02 
C0176 4/18/02 14:02 1.003 0.17 0 0.05 19.496 0.45 0.731 0.29 2.098 0.42 0.002 7.78E-03 0.09 0.02 Ethylene to Probe 
C0177 4/18/02 14:04 0.963 0.17 0 0.05 19.308 0.47 0.958 0.3 2.014 0.46 0.002 7.99E-03 0.084 0.02 

C0182 4/18/02 14:16 0.264 0.12 0 0.02 19.125 0.3 0.061 0.16 0.215 0.81 0.01 8.50E-03 0 0.01 
IC0183 4/18/02 14~17 0.207 0.12 0 0.02 19.367 0.29 0.122 0.15 0.207 0.9 0.01 8.24E-03 0 1.00E-02 Ethylene to Cell I 

C0190 4/18/02 14:35 61.76 2.76 15.659 0.68 0 5.59 1.211 0.7 6.305 1.2 0 0.07 21.413 0.49 
C0191 4/18/02 14:37 62.724 2.79 15.711 0.68 0 5.65 1.336 0.7 6.918 1.26 0 0.07 21.53 0.5 
C0192 4/18/02 14:39 61.083 2.73 15.796 0.67 0 5.56 1.192 0.69 4.91 1.18 0 0.07 21.512 0.5 
C0193 4/18/02 14:40 59.027 2.69 15.842 0.67 0 5.49 1.12 0.69 3.606 2.06 0 0.06 21.559 0.49 
C0194 4/18/02 14:42 58.078 2.66 15.897 0.66 0 5.53 1.263 0.69 3.137 0.41 0 0.06 21.603 0.48 
C0195 411 8/02 1444 57.172 2.62 16.294 0.64 0 5.46 1.309 0.69 2.975 0.35 0 0.06 21.492 0.48 Run 6 
C0196 4/18/02 14:46 56.84 2.62 16.317 0.64 0 5.48 1.134 0.69 2.914 0.44 0 0.06 21.472 0.48 
C0197 4/18/02 14:47 56.644 2.63 16.171 0.64 0 5.51 1.259 0.7 2.825 0.56 0 0.06 21.554 0.48 Run 6 14:36 - 15:40 
C0198 4/18/02 14:49 57.526 2.68 16.523 0.65 0 5.51 1.331 0.71 2.985 1.26 0 0.06 21.454 0.48 
C0199 4/18/02 14:51 57.077 2.63 16.247 0.64 0 5.42 1.259 0.7 2.763 1.63 0 0.06 21.462 0.48 
C0200 4/18/02 14:53 57.019 2.64 16.333 0.64 0 5.43 1.216 0.7 2.656 1.64 0 0.06 21.549 0.48 



TXI-Hunter 
Kiln Stack 

Raw Mill ( 3ff Temperature 8 Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

4/18/02 1455 56.928 2.63 16.42 0.64 0 5.49 1.305 0.7 2.682 0.36 0 0.06 21.423 0.48 
4/18/02 1457 57.322 2.63 16.325 0.65 0 5.44 1.153 0.7 2.583 1.49 0 0.06 21.3 0.47 
4/18/02 1459 57.297 2.62 16.225 0.66 0 5.39 1.219 0.7 2.573 1.77 0 0.06 21.224 0.47 
4/18/02 15:Ol 57.929 2.67 16.085 0.66 0 5.45 1.398 0.69 2.697 1.95 0 0.06 21.137 0.49 
4/18/02 15:02 59.488 2.7 16.174 0.67 0 5.51 1.57 0.7 2.794 1.99 0 0.06 21.156 0.5 
4/18/02 15:04 58.064 2.67 16.292 0.66 0 5.47 1.291 0.7 2.589 2 0 0.06 21.219 0.48 
4/18/02 15:06 57.651 2.66 16.152 0.66 0 5.44 1.162 0.69 2.608 2.02 0 0.06 21.335 0.48 
4/18/02 15:08 57.348 2.65 16.196 0.66 0 5.41 1.285 0.69 2.737 2.11 0 0.06 21.04 0.48 
4/18/02 15:09 50.889 1.48 15 0.25 0 2.48 1.808 0.66 2.884 1.91 0 0.04 17.35 0.27 
4/18/02 151 1 45.277 1.47 15.732 0.25 0 2.4 1.321 0.63 2.29 1.75 0 0.04 19.181 0.13 
4/18/02 15:13 36.103 1.28 15.197 0.23 0 2.12 1.465 0.6 2.041 1.71 0 0.03 18.506 0.1 1 
4/18/02 15:15 34.045 2 1  15.057 0.22 0 2.08 1.404 0.59 1.874 1.71 0 0.03 18.063 0.1 
4/18/02 1516 34.932 1.23 15.233 0.23 0 2.16 1.334 0.59 1.794 1.74 0 0.03 18.029 0.09 
4/18/02 1518 35.527 1.21 15.072 0.21 0 2.14 1.296 0.59 1.732 1.76 0 0.03 17.894 0.09 
411 8/02 1520 36.022 1.2 14.683 0.21 0 2.14 1.312 0.58 1.696 1.79 0 0.03 17.559 0.09 
4/18/02 1522 36.695 1.19 14.545 0.21 0 2.12 1.332 0.59 1.728 1.79 0 0.03 17.276 0.09 
411 8/02 15:23 38.026 1.22 14.684 0.21 0 2.17 1.297 0.59 1.705 1.75 0 0.03 17.254 0.09 
4/18/02 15:25 39.661 1.23 14.789 0.22 0 2.26 1.227 0.6 1.72 1.74 0 0.03 17.3 0.09 
4/18/02 1527 40.928 1.29 14.605 0.22 0 2.31 1.221 0.6 1.623 1.75 0 0.03 17.333 0.09 
411 8/02 1529 41 546 1.28 14.894 0.23 0 2.24 1.233 0.61 1.601 1.77 0 0.03 17.413 0.1 
4/18/02 1530 41.562 I .29 14.877 0.22 0 2.21 1.218 0.61 1.63 1.57 0 0.03 17.569 0.09 
4/18/02 1532 39.271 1.26 15.019 0.23 0 2.08 1.218 0.62 1.612 1.32 0 0.03 17.73 0.09 
4/18/02 15:34 44.47 1.39 15.576 0.24 0 2.28 1.167 0.63 1.642 1.69 0 0.04 19.052 0.1 
4/18/02 15:35 53.189 2.45 16.48 0.59 0 5.11 1.278 0.69 1.839 2 0 0.05 20.631 0.45 
4/18/02 1537 55.568 2.47 16.354 0.59 0 5.15 1.133 0.69 2.044 2.04 0 0.05 20.609 0.45 
4/18/02 1539 56.958 2.5 16.3 0.6 0 5.21 1.258 0.68 2.247 2.14 0 0.05 20.457 0.46 
4/18/02 15:41 58.12 2.51 16.196 0.59 0 5.21 1.172 0.68 2.223 2.16 0 0.06 20.389 0.45 
4/18/02 1342 56.274 2.45 16.215 0.58 0 5.11 1.088 0.68 2.169 2.12 0 0.05 20.345 0.45 

0.09 

0.1 HCI Spike to Probe 

1~0247 411 8/02 16:25 1.11 0.21 0 0.05 19.881 0.59 0.744 0.26 3.461 1.54 0.118 6.79E-03 0.063 0.02 Ethvlene to Probe I 



TXI-Hunter 
Kiln Stack 
Methods 3201321 Raw Data 

Raw Mill Off Temperature & Pressure Adjusted Concentrations in ppm 
Ammonia Error+- C02 Error+- Ethylene Error+- Formaldehyde Error+- HCI Error+- SF6 Error+- Water Error+- 

1~0251 4/18/02 16:36 0.349 0.15 0 0.02 19.888 0.33 0 0.2 0.182 1.27 0.012 9.07E-03 0 0.01 Ethylene to Cell I 



Kiln Stack 
Method 3201321 QA SUMMARY 

HCI Spikes 

RUN 
File No. 
Date/Time 

SF6 TANK 
SF6 FLOW 
CELL PRESSURE 

SF6 MEASURED IN SAMPLE 

DILUTION FACTOR 
SAMPLE FLOW 

HCI 
PPM HCI. IN TANK 
HCI Expected in sample, from spike 
HCI Measured in sample, including spike 
HCI Measured in sample, prespike 
HCI Measured in sample, postspike 
Native HCI Measured in sample. Avg 
% RECOVERY 
(Acceptable= 70% - 130%) 

Calibration Transfer Standard 
CTS 
RUN 

]TO Cell 
File # 
Date. time 

Effetiie Pathlength, meters 

CTS, Ethylene, ppm v 
PPM Ethylene in tank = 20.1 
(Acceptable=l9.1 - 21 . l) 
To probe tip 
File # 
Date, time 

CTS, Ethylene, ppm v 
PPM Ethylene in tank = 20.1 
(Acceptable=l9.1 - 21.1) 

Raw Mill On Pre Run 1 
C0132 

4/17/02 10:23 

5.1 
0.8 

1 

0.94 

0.184 
4.4 

149 
28:44 
23.04 
1.305 
1.305 
1.305 
80.3% 

Raw Mill On Post Run 1 
C0242 

411 7/02 13:26 

5.1 
0.3 

1 

0.33 

0.065 
4.6 

149 
9.70 
7.25 

0 
0 
0 

74.7% 

Raw Mill On Post Run 1 

C0227 
411 7/02 13:17 

7 

20.2 

C0234 
411 7/02 13:22 

20.6 

Raw Mill On Post Run 2 
C0366 

411 7/02 15:05 

5.1 
0.3 

1 

0.32 

0.062 
4.8 

149 
9.23 
6.50 

0 
0 
0 

70 4% 

Raw Mill On Post Run 2 

C0404 
411 7/02 1523 

7 

20.2 

C0390 
411 7/02 15:16 

20.8 

Raw Mill On Post Run 3 
C0469 

411 7/02 165.4 

5.1 
0.7 

1 

0.75 

0.147 
4.7 

149 
22.27 
22.52 
0.352 
0.352 
0.352 

in i  i o ~  

Raw Mill On Post Run 3 

C0692 
411 7/02 18:35 

7 

20.3 

C0557 
411 7/02 17:35 

20.3 



TXI - Hunter 
Kiln Stack 
Method 3201321 QA SUMMARY 

HCI Spikes 

RUN 
File No. 
DateKime 

SF6 TANK 
SF6 FLOW 
CELL PRESSURE 

SF6 MEASURED IN SAMPLE 

DILUTION FACTOR 
SAMPLE FLOW 

HCI 
PPM HCI. IN TANK 
HCI Expected in sample, from spike 
HCI Measured in sample, including spike 
HCI Measured in sample, prespike 
HCI Measured in sample, postspike 
Native HCI Measured in sample. Avg 
% RECOVERY 
(Acceptable= 70% - 130%) 

Calibration Transfer Standard 
CTS 

l;:Lll 
File # 
Date. time 

Effective Pathlength, meters 

CTS, Ethylene, ppm v 
PPM Ethylene in tank = 20.1 
(Acceptable=lg.l - 21.1) 
To probe tip 
File # 
Date, time 

CTS. Ethylene, ppm v 
PPM Ethylene in tank = 20.1 
(Acceptable=lS.l - 21.1) 

- 
Raw Mill Off Pre Run 4 
COO43 
411 8102 9:36 

5.1 
0.8 

1 

0.89 

0.174 
4.6 

149 
27.41 
24.13 
1.875 
1.875 
1.875 

87.3% 

Raw Mill Off Pre Run 4 

COO04 
411 8/02 8:05 

7.2 

20.0 

COO31 
411 8102 9: 1 1 

19.7 

Raw Mill Off Post Run 4 

C0113 
411 8/02 1 1 :59 

7.6 

19.6 

C0107 
411 8102 11 :46 

20.6 

Raw Mill Off Post Run 5 

C0183 
4/18/02 14:17 

7.6 

19.4 

C0176 
411 8/02 14:02 

19.5 

Raw Mill Off Post Run 6 

C0251 
411 8/02 16:36 

7.6 

19.9 

C0247 
4/18/02 16:25 

19.9 
- 
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TXI OPERATIONS, LP 
HUNTER CEMENT PLANT 

AREA SOURCE DEMONSTRATION 
PROCESS DATA SUMMARY 

Coal Coal Coal Coal 
Mill A Mill B Mill B Mill B 

Test Kiln Peed Iron Precip Inlet Gas Coal CoallCoke Twr Aux Puel TDP Coal Coke 
Date Time Condition Run tonslhr tonslhr i p cflmin tonslhr tonslhr gaUmin tonslhr tonslhr tonslhr 

411 7/02 1200-1 300 Mill Up 1 174.78 9.45 251.30 84.2 1 2.92 6.14 0.00 0.07 4.91 1.23 

4/17/02 1358-1458 Mill Up 2 174.88 9.44 253.28 76.82 3.49 6.03 0.00 0.07 4.82 1.21 

411 7/02 1542-1 647 Mill Up 3 174.78 9.42 247.67 82.94 3.43 6.02 0.00 0.06 4.82 1.20 

411 8/02 1005-1 1 1 1 Mill Down 4 148.67 7.71 332.80 33.31 3.35 6.08 5.99 0.07 4.86 1.22 

4/18/02 1210-1318 MillDown 5 148.67 7.71 332.80 33.31 3.35 6.08 5.99 0.07 4.86 1.22 

411 8/02 1436-1 540 Mill Down 6 150.16 6.50 309.43 33.61 3.44 6.04 6.01 0.07 4.83 1.21 

411 9/02 0845-0952 Mill Up 7 174.70 7.57 252.37 35.62 2.92 6.22 5.99 0.54 4.97 1.24 

411 9/02 1000-1 103 Mill Up 8 180.38 7.94 250.01 26.44 2.90 6.16 5.99 0.83 4.93 1.23 

4/19/02 11 11-1215 Mill Up 9 177.63 7.74 244.08 18.89 3.45 6.13 6.00 1.02 4.9 1 1.23 
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ENTELLECT ENVIRONMENTAL 
TXI OPERATIONS, L.P. 

Client Reference No: 63927 
CAE Project No: 91 01 

TXI Operations, L.P. contracted Clean Air Engineering to perform PC MACT (40 CFR 
Part 63, Subpart LLL) testing at their facility located in New Braunfels, Texas for I 
compliance purposes. The testing will be to help in determining whether the 
plant can be considered an area source or a major source. 

The test parameters will include the following HAP pollutants: 
volatile organic compounds* (VOC); 

hydrogen chloride (HCl) 

flue gas composition (e.g., O,, CO,, H,O); 

flue gas temperature; 

flue gas flow rate. 

The testing will be performed using both a GC/FID as well as an FTIR. The specific 
compounds to be analyzed for will be: 

Benzene by GCFID 
Toluene by GCFID 
Hexane by GC/FID 
Naphthalene by GCFID or FTIR 
Phenol by GCFID or FTIR 
Xylene by G C F D  or FTIR 
Hydrogen Chloride by FTIR 
Formaldehyde by FTIR 

*The analytical method used will be determined based on detection limits of the GC/FID 
and FTIR after the preliminary concentrations of the compounds is determined. I 

L 
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ENTELLECT ENVIRONMENTAL 
TXI OPERATIONS, L.P. 

Client Reference No: 63927 
CAE Project No: 91 01 

TXI Operations, L.P. operates a dry process portland cement manufacturing plant in 
I Coma1 County near Hunter, Texas. The facility will be permitted in 1979 and began 
I operations in 1980. The kiln is equipped with a preheat& alkali bypass system which is 

combined with the kiln exhaust into a single stack. The facility is currently permitted to 
utilize coal, petroleum coke, natural gas and tire derived fuel. The current production rate 
is up to 101.2 tonslhr and 886,351 tonslyr of clinker. There is also an in line rollerlraw 
mill which normally operates, but the kiln can operate for a limited time with it out of 
operation. 

1 
The testing will be performed at the Kiln Stack. 

I A schematic of the process indicating sampling locations is shown in Figure 2-1. 

Figure 2-1 : Process Schematic 

-- 
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ENTELLECT ENVIRONMENTAL 
TXI OPERATIONS, L.P. 

Client Reference No: 63927 
CAE Project No: 91 01 

SAMPLING POINT DETERMINATION I 
Sampling point locations will be determined according to EPA Method 1. I 
Table 3-2 outlines the sampling point configurations. Figure 3-1 through illustrates the 
sampling points and orientation of sampling ports for each of the sources tested in the 
program. 

Table 3-2: 
Sampling Points 

Run Points Minutes Total 

Unit 1 Stack FlowsIMoistures 1-4 1-6 4 3 5 60 4-1 

The pollutant sampling will occur at the approximate center of the stack. 

Revision 0 



ENTELLECT ENVIRONMENTAL 
TXI OPERATIONS, L.P. 

Client Reference No: 63927 
CAE Project No: 91 01 

VELOCITY AND VOLUMETRIC FLOW RATE - EPA METHOD 2 

EPA Method 2 will be used to determine the gas velocity and flow rate at the stack.-: 
Figure 3-2 includes the components of the EPA Method 2 sampling apparatus. 

Each set of velocity determinations includes the measurement of gas velocity pressure and 
gas temperature at each of the EPA Method 1 traverse points. The velocity pressures are 
measured with a Type S pitot tube. Gas temperature measurements are made using a 
Type K thermocouple and digital pyrometer. 

GAS COMPOSITION AND MOLECULAR WEIGHT - EPA METHOD 3 

In order to determine the oxygen (0,) concentration, carbon dioxide (CO,) concentration 
and gas molecular weight, a time-integrated sample of the gas will be obtained and 
analyzed in accordance with EPA Method 3. The gas sample will be collected into a vinyl 
sample bag from the moisture testing. The contents of the bag will be analyzed for 0, 
and CO, concentrations using an Orsat gas analyzer. 

The flue gas moisture content at the Stack will be determined in accordance with EPA 
Method 4. Figure 3-2 shows the major components of the EPA Method 4 sampling 
apparatus. The gas moisture will be determined by quantitatively condensing the water in 
a chilled knock-out jar train. The amount of moisture condensed is determined both 
volumetrically and gravirnetrically. A dry gas meter will be used to measure the volume 
of gas sampled. The amount of water condensed and the volume of gas sampled is used 
to calculate the gas moisture content in accordance with EPA Method 4 calculations. 

After passing through the probe, the sample gas enters a knock-out jar condenser system 
for drying of the gas. The condenser system consists of four leak-free glass knock-out 
jars and rubber leak-free connectors. The first two knockout jars each contain 100 
milliliters of distilled water. The third knock-out jar will be empty, and the fourth 
contains 300 grams of silica gel. All four of the knock-out jars will be placed in an ice 
bath for the duration of the test. 

The metering system includes a vacuum gauge, a leak-free pump, thermometers accurate 
to within k5.0°F and a dry gas meter accurate to within 2%. 

Before and after each test, the sample apparatus will be leak checked. A leakage rate of 
less than the 0.02 cfm will be considered acceptable. 

Revision 0 



I ENTELLECT ENVIRONMENTAL 
TXI OPERATIONS, L.P. 

Client Reference No: 63927 
CAE Project No: 9101 

SPECIATED VOLATILE ORGANIC COMPOUNDS - 
EPA METHOD 18 - 

EPA Method 18 will be used to measure concentrations of benzene, toluene, hexane, 
naphthalene, phenol and xylene. This method specifies the use of a variety of sampling 
techniques coupled with analysis by Gas Chromatography (GC) with a Flame Ionization 
Detector (FID). 

At the Stack a VOST sampling meter will be used to pull gas through one charcoal and 
one XAD sample tubes in order to concentrate the sample to obtain lower detection limits. 
Figure 3-3 illustrates the sampling train which will be used. The sample tubes will be 
desorbed on-site using carbon disulfide. 

An aliquot of the desorbed sample will then be injected into the GC injection port for 
analysis. The chromatographic method (e.g. oven temperature program) will 
simultaneously begin. 

The Recovery Study required by Method 18 will be performed by running a colocated 
train simultaneously with the sample train for 3 runs. The second train will have the 
adsorbent tubes spiked with the compounds of interest to show the recovery efficiency. 

Data from the chromatograms will be reduced by identifying peaks and matching their 
retention times with those of the known standards. Peak areas will be calculated using 
computer integration. Results will be calculated by mathematically comparing the area of 
the sample to the area of the standards using a least-squares regression analysis.. Results 
will be calculated as total micrograms of each analyte. 

Standards for the GC/FID analysis will be made by dissolving known amounts of each 
analyte in carbon disulfide. Concentrations will be determined as micrograms/milliliter 
for each analyte. .. - 

Calibration response curves will be prepared using a least-squares regression analysis. 
At least three calibration points will be generated for the response curves for each 
compound. At least three injections will be performed for each calibration point. The 
percent difference of each injection from the mean of all injections will be less than A 5%. 
The relative standard deviation for the results of each injection for each calibration point 
will be less than + 5%. 

L 
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HYDROGEN CHLORIDE AND HAPS TESTING - 
EPA METHOD 3201321 --- 
The gaseous hydrogen chloride, formaldehyde and the tentative 3 additional HAP 
compound emissions will be determined using procedures detailed in EPA Method 
3201321. Figure 3-4 illustrates the EPA Method 3201321 sampling apparatus. An 
integrated sample will be extracted from the gas stream through a heated probe, heated 
filter, Teflon sample line and heated pump. The sample then enters a heated manifold that 
introduces a known quantity of sample into the FTIR cell. FTIR performance will be 
verified using a 20 ppm ethylene calibration transfer standard (CTS) prior to and after 
each sampling event per Method 320 and 321. A calibration gas containing sulfur 
hexafluoride and hydrogen chloride will be used for analyte spiking. The calibration gas 
and CTS will be introduced into the probe tip. All flows will be controlled with 
calibrated flow meters. The sample will be continuously extracted with FTIR absorbance 
scans every six minutes or less. 

Infrared absorption spectroscopy is performed by directing an infrared beam through a 
sample to a detector. The frequency-dependent infrared absorbance of the sample is 
measured by comparing this detector signal to a signal obtained without a sample in the 

' L earn path (background). There is a linear relationship between infrared absorption and 
compound concentration. This frequency dependent relationship is known as 
absorptivity. The absorptivity is measured by preparing standard samples in the 
laboratory of compounds at known concentrations and detector conditions. A correlation 
is then made between the standards (reference spectra) and the sample gas analysis. The 
relative intensities determine the sample gas concentrations. 

The FTIR analyzer consists of a medium-high resolution interferometer, heated fixed path 
absorption cell, a mercury cadmium telluride (MCT) detector (liquid nitrogen cooled), 
electronics package and computer. The gas transport path inside the FTIR is heated to 
180°C, while the absorption cell is maintained at 150°C. 

The interferometer/electronics package is operated at a nominal spectral resolution of 0.5 
wavenumber (0.5 cm"). The heated absorption cell is a fixed pathlength of 10 meters. 
The mirrors and cell interior are gold plated. The IR beam splitter and all optical 
windows are made of zinc selenide. 

The method is self-validating by performing field spikes with a known concentration of 
the target compound. The QNQC procedures can be found in reference in Methods 320 
and 321. 
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Brenton E. Berridge, P.E. 
Manager, Houston Regional Office 

I 
I Professional Profile 

Mr. Berridge has nine years of experience in both compliance and diagnostic Environmental 
I Protection Agency (EPA) source testing. He has been involved in projects utilizing EPA Part 60, 
I 63 and 75 methods as well as NIOSH, SW, OSHA and ASTM methods. Mr. Berridge has been 

involved with all aspects of compliance projects, ranging from selection of appropriate testing 
methods to data reduction and reporting. Diagnostic projects have involved process optimization 
to improve emissions, reduce raw material and fuel usage and quality improvements for 
production lines. He has been involved in many negotiations with Regulatory Agencies 
including new method development. 

Relevant Experience 
Bayer Corporation; Orange Plant, TX 
Diagnostic projects aimed toward increased production rates through adjustments in process 
conditions. This project included gas chromatography, EPA Methods 1-4,25A and specialized 
flow techniques to measure difficult gas streams. The plant boilers were also optimized to 
prepare for upcoming state NOx RACT regulations. Yearly compliance tests are also performed 
on several production lines to keep the plant in compliance. 

ENRON Engineering and Construction, Republic of Turkey 
Responsible for development and implementation of a combined compliance and performance 
guarantee test program for a combined cycle power plant in accordance with EPA and World 
Bank regulations as well as procedures acceptable to the Turkish Government. Managed project 

L following EPA Methods 1,2, 3, 3A, 4, 5, 6C, 7E and 10 as well as Specifications 2 ,3  and 4. 
Also, handled international shipping and travel. Involved in expert testimony for sellerlowner 
negotiations involving plant CEM system. 

Ogden Martin Systems; Hennepin, MN 
HWI Compliance testing was performed for lead (BIF Method 0012), mercury (NIOSH Method 
101A), particulate (Method 5) ,  dioxinlfurans (Method 23/0010), hydrogen chloride (EPA 
Method 26) and emission monitor certification for O,, CO,, SO,, NO,, CO and THC 
(EPA Methods 3A, 6C, 7E, 10 and 25A). 

Fleischmann's Yeast; Memphis Plant, TN 
Performed around the clock hydrocarbon and hydrogen sulfide testing for two weeks in order to 
model entire batch cycle. This allowed us to calculate the total batch emissions so that an 
appropriate permit could be written as an industry standard. A continuous flow monitoring 
system was developed to provide real-time volumetric flow rate data. 

Diamond Shamrock; McKee Facility, TX 
Compliance work aimed at quantifying plant emissions form process heaters and sulfur recovery 
units. Performed EPA Methods 1-5,6C, 7E, 8, 10 and 19. Also negotiated with state to allow 
deviation from standard methods. 

Professional Certifications/Licenses and Affiliations 
Professional Engineering Liscence No. 85383 
Certified Visual Emissions Reader in the State of Texas 
Member of the Society for Professional Engineers 
40 Hour OSHA training 

Education 
Bachelor of Science in General Engineering, 1991 
University of Illinois, Urbana, Illinois 



David Bedikian 
Field Technician 

1 Professional Profile 
Mr. Bedikian has just under six months of field testing experience involving Environmental 

I Protection Agency (EPA) Methods 1 through 29. Mr. Bedikian's responsibilities include 
pre & post-test equipment calibration, packing, laboratory set up and analysis, shipping, 
maintenance, equipment setup and field testing. 

Relevant Experience 

Reliant Energy; Jewett, Texas 
Performed RATA compliance testing on the Plant CEM systems for CO,; SO,, and NOx 
constituents following EPA Methods 3A, 6 ,  and 7E on one unit in the plant. RATA testing 
was also performed for the flow meter following EPA Method 2H. 

I 
I 

Fomey Corporation; Channelview Power Plant 
Compliance testing was performed on two natural gas fued turbines with HRSG using 
Methods 1-4,51202, and Conditional Test Method (CTM) 27 for ammonia. 

Education 
Texas A&M University, College Station, Texas 

L Mechanical Engineering 
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Relevant Experience 
Enviropace Ltd. 
Project Location: Hong Kong Chemical Waste Treatment Facility, Tsing Yi, Hong Kong 
A trial burn was performed to demonstrate the destruction removal efficiency of certain POHCs 
as well as the air emissions of a commercial hazardous waste incinerator. The following 
sampling was performed: SW846 Method 0030 & 0050 and EPA Methods 1-5,8,11,23 and 29 
under two different load conditions. The Hong Kong Productivity Council was also trained in 
stack emission sampling for their future air testing projects. 

Vertac Site Contractors 
Project Location: Dioxin Superfund Site, Jacksonville, Arkansas 
A trial burn on a rotary kiln Thermal Destruction Unit (TDU) was performed as well as waste 
feed sampling and flue gas sampling. Aqueous and solid feeds were sampled at nine locations. 
The flue gas sampling took place at the stack and the following emissions were determined: 
particulate, hydrogen chloride, dioxinlfurans, and hexachlorobenzene. 

Continental Cement 
Project Location: Hannibal, Missouri 
A trial burn on a cement kiln burning hazardous waste was performed. Flue gas sampling, 
Principal Organic Hazardous Constituent (POHC) spiking of SF6, and certification of the 
Continuous Emission Monitoring (CEM) system was conducted. The constituents sampled in 
the flue gas were particulates, HC1, metals, hexavalent chromium, dioxinlfuran, SF6, semi- 
volatile organics and volatile organics. In addition to the flue gas sampling, Clean Air 
Engineering also conducted the sulfur hexafluoride (SF6) spiking and CEM certification of their 
oxygen, carbon monoxide and total hydrocarbons monitoring system. 

Ogden Martin Systems 
Project Location: Kent County Resource Recovery Facility; Grand Rapids, Michigan 

L Compliance testing was performed on two units of the 625 ton-per-day Kent County Waste-to- 
Energy facility. The testing included particulate, sulfur dioxide, nitrogen oxides, opacity, carbon 
dioxide, hydrogen fluoride, total hydrocarbons, hydrogen chloride, sulfuric acid mist, metals, 
hexavalent chromium and dioxin/furan determinations. 

Ogden Martin Systems 
Project Location: Huntington Resource Recovery Facility 
Compliancelstart-up testing was conducted at the municipal solid waste-to-energy facility. The 
compliance testing was performed at the SDA inlet and the FF outlet. 

Gossman Consulting, Inc. 
for a Portland Cement Association facility 
Performed compliance and diagnostic testing on a cement kiln. Particulate, PCDDsPCDFs, 
metals, THC and methane testing was conducted. In addition, gaseous monitoring of HCl, NH, 
and VOC emissions from the stack was performed using FTIR HCl and VOC Methods for 
Cement Kilns. A gas sample was continuously extracted from the stack and delivered to an 
FTIR analyzer which measured the concentration of HCl, NH,, acetaldehyde, benzene, 
chlorobenzene, ethylene, formaldehyde, hexane, methylene chloride, naphthalene, phenol, 
styrene, toluene, o-xylene, m-xylene and p-xylene in the gas on a wet volumetric basis. 

US Army A CWA Project 
Designed and maintained continuous emission monitoring system to detect products of 
decompostion from nerve agentkhemical weapons decommissioning phase I demonstration 
projects. Projects utilized remotely operated systems for gas dilution conditioning and online gas 
chromatography. 



Douglas D. Rhoades 
Senior Project Manager 

Professional Profile 
Mr. Rhoades has been with Clean Air Engineering since September 1983. In that time, he has 
been involved with hundreds of testing projects. Some examples of the types of projects include: 

Boiler Efficiency Testing 
Performance Improvement Projects Developed for Particulate Control Devices 
Scrubber Performance Guarantee Work 
Plume and Opacity Investigations 
Directional Gas Flow Traverse Work 
Hazardous Waste Trial Burn Test Projects 

Recently, Mr. Rhoades was the Project Manager for a test program conducting boiler efficiency 
testing for Babcock & Wilcox at the Kincaid Energy LLC. Testing was performed to measure 
the levels of NOx, 0% CO and CO, as well as the air heater leak rate. In addition, NOx and CO 
at 3% 0, and at lbI10 Btu as well as the air heater leak rate was generated realtime. 

Mr. Rhoades also spent four years (beginning in 1990) working with Dr. Roy Bickelhaupt in 
Clean Air Engineering's particulate characterization laboratory. This work incorporated both 
laboratory investigations and field evaluations of problems encountered with electrostatic 
precipitators (ESPs) and other particulate collection devices. The laboratory portion of this work 
includes: 

Particle Size Distribution Determinations 
Computer Modeling and Consultations on Modifying Ash Chemistry and 
Resistivity for Enhancement of Particulate Collection Efficiency 
Computer Modeling and Consultations on Improving ESP Performance 
Consultations and Problem Solving 

The field portion of this work included: 

In-Situ Determinations of Ash Resistivity and Particle Size Distribution 
Consultations on Improving Particulate Collection Performance 

Prior to this position, Mr. Rhoades initialized the Clean Air Engineering Project Planning and 
Quality Assurance Department. This included the planning and scheduling of each Clean Air 
Engineering field test project and training personnel involved with testing. He also worked in 
the Research and Development Group initializing a VOC laboratory. During this time, the Clean 
Air Engineering Method 25 (Non-Methane Organics) analysis laboratory was developed. 

Before joining Clean Air Engineering, Mr. Rhoades worked for the University of Missouri at 
their hazardous waste treatment, storage and disposal facility. He developed a program to 
sample all university-owned transformers for PCB contamination. He was also involved with a 
dioxin task force addressing various contaminated sites in the state of Missouri. 
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