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Re:  RESPONSE OF RJ INDUSTRIAL RECYCLING, INC. TO MAY 25,2016 VIOLATION NOTICE LETTER
SRIN: N7885, GENESEE COUNTY

Dear Mr. Hude:

RJ Industrial Recycling, Inc. (“RJT”) is in receipt of your May 25, 2016 letter identifying alleged air
pollution violations as a result of Visible Emissions readings taken May 24, 2016 by MDEQ in the
vicinity of RII’s business location at G5167 North Dort Highway, Flint Michigan. RJI appreciates
MDEQ’s commitment to addressing air emission issues, and bringing its concerns to RJI’s attention.
RJI is similarly committed to addressing air emission issues, and appreciates the opportunity of working
with MDEQ in seeking to rectify air emission problems.

You have asked that RJI initiate actions to address the alleged violations, and in its response to the
Violation Notice, identify the dates of the alleged violations; provide an explanation of causes and
durations of the alleged violations; whether the alleged violations are ongoing; summarize the actions
taken and which are proposed to be taken to correct the alleged violations; the dates by which these
actions will take place, and to identify the steps being taken to prevent recurrence of the alleged
violations.

SUMMARY RESPONSE

As you know, RJI has made a substantial investment over a number of years in the development of air
emission control technology, “SPARCS”, which USEPA has endorsed, and which RIJI wutilizes in
appropriate circumstances and conditions to reduce or eliminate VEs in connection with torch cutting of
certain materials and objects. Unfortunately, on May 24, 2016 the date upon which you visited the Dort
Highway business location, the SPARCS unit was inoperable due to need for mechanical repairs arising
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as a result of fan blade damage occurring during the prior week. RJI’s SPARCS unit was unavailable
due to these mechanical issues while awaiting replacement parts. (Ex. 1)

However, although unavailable for use, steps were immediately taken to control emissions from torching
operations at RII’s Dort Highway location, including use of its torch cutting Best Management Practices
(“BMPs”) which have also been endorsed by EPA as being effective in proactively limiting VEs. These
BMPs have been incorporated in its company policies. Additionally, arrangements were made for
delivery of a Buffalo Turbine from Woodhaven Michigan, to assist in controlling torch cutting
emissions, which arrived on May 26, and was installed for use commencing May 27, 2016. (Ex. 2)

You should also be advised that RJI has implemented a rigorous training program which it has
documented and submitted to EPA on a regular ongoing basis.

Finally, in an effort to proactively work with MDEQ in connection with air emission issues, RJI has
spoken to and is making arrangements with Eastern Technical Associates (“ETA™), the North Carolina
third-party frainer of certified VE-9 Observers, to visit RII’s business location at G5167 North Dort
Highway, Flint Michigan to conduct observations and site specific assessment of the VE sources at the
RJT Flint, location. This effort will help identify the sources and establish sound guidelines and training
for performing visible emission observations on them. RJI invites you and MDEQ) representatives from
the AQD to attend this session, so that cooperatively RJ1 and MDEQ), with ETA’s assistance, can arrive
at methods to avoid visible readings of comingled emissions in recognition of the fact that the torch
cutting operations at RJT involve multiple, mobile, non-stationary sources. ETA is unavailable to
conduct these activities at RJI’s business location, until early August. RJI trusts that MDEQ will
cooperatively undertake this opportunity.

Introduction

After MDEQ issued its Violation Notice letter RJI submitted a Freedom of Information Act (FOLA)
request to MDEQ to assist it in evaluating the information upon which MDEQ relied in issuing its
violation notice. In addition the FOIA request sought copies of all records of DEQ AQD relating to site
visits May 17-19 and 24, 2016, including but not limited to visible emissions (VE) readings, photos,
notes and other records; and records relating to SRN: N7885, Genesee County, Violation Notice May
25, 2016, and a copy of Method VE-9 manual/guidance utilized by AQD.

Based upon a review of the documents produced pursuant to FOIA, it appears that MDEQ’s VE-9
(Method 9) guidance is Appendix A-4 to 40 CFR sec 60 entitled METHOD 9-VISUAL
DETERMINATION OF THE OPACITY OF EMISSIONS FROM STATIONARY SOURCES
(attached as Ex 3). On its face, Method 9 appears to relate to “stationary sources”, which are defined by
40 CFR sec 60.2 as:

Stationary Source means any building, structure, facility, or installation which emits or may emit
any air pollutant.”
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Cutting torches are mobile pieces of equipment and not stationary sources. Nonetheless, if regulated
under VE-9, RJT has questions concerning the methodology utilized in performing the observations, and
has agreed to bring Eastern Technical Associates, to its Flint business location to enable cooperative
efforts by RJI and MDEQ, with ETA’s assistance, to arrive at methods to avoid visible readings of
comingled emissions, in recognition of the fact that the torch cutting operations at RJI involve multiple,
mobile, non-stationary sources. RJI hopes that MDEQ will accept its invitation to do so.

RIT is optimistic that upon review of RJI’s responses, MDEQ will reconsider the Violation Notice, or
otherwise determine that RJI has complied with the requirements of Rule 301 as well as the ACO,

The following is RJI’s response to each of the Rule/Permit Conditions for which MDEQ issued its
Violation Notice letter of May 25, 2016.

A. Cited Alleged Violation of Rule 301

(1) Rule 301-Smoke from Torch Cutting Operations Exceeded 51%

The May 25, 2016 lelter pertaining to the May 24, 2016 site visit comments that “during
the visible emissions readings, the maximum six minute opacity reading was 51.0%” RIJI
submits that opacity readings are extremely subjective but notes that the documents
furnished do not appear to specity the source of the visible emissions allegedly exceeding
the parameters of Rule 301. Based upon the narrative and the reports produced by
MDEQ pursuant to the Freedom of Information Act, there is no reference to the multiple
torch-cutting sources at the facility on May 24, 2016, or an attempt to distinguish
between or otherwise avoid comingling of emissions or plumes when making readings.

Proper measurement of opacity according to the rules requires a reading of the individual
source of the opacity. According to RJI’s records, on May 24, 2016 there were no less
than five different torch cutting sources, none of which appears to have been identified as
the source of the opacity readings. Notwithstanding this fact, RJI has undertaken to
minimize its emissions, and is re-examining the procedures employed, including possible
more frequent use of SPARCS at its facility, which was unfortunately out of service due
to fan blade damage occurring days before the site visit.

Given that it does not appear that the opacity readings upon which this alleged violation
was based identify the actual source of the emission, RJI believes that the opacity
readings used to support the violation are invalid. According to the Violation Notice
letter of May 25, 2016, the observations upon which the violation notice was based took
place on May 24, 2016. On that date, RIT’s records indicate that there were five
Torchmen using separate torches at the Dort Highway business property, at different
locations on the property.
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Not unlike a factory with separate stacks, the guidance documents referred to by MDEQ
[MDEQ’s VE-9 (Method 9) guidance is Appendix A-4 to 40 CFR sec 60 entitled
METHOD 9-VISUAL DETERMINATION OF THE OPACITY OF EMISSIONS
FROM STATIONARY SOURCES (attached as Ex 3)] requires that the actual source of a
plume be identified, isolated and examined to determine if there is an exceedance from a
particular source, after meeting all of the other visual requirements under the VE9
protocols. These protocols specifically require a line of site to the source of the plume,
and strict avoidance of comingling of emissions and plumes.

The records produced in conjunction with the VE9 readings taken by MDEQ do not
identify the source of the emission, and specifically indicate that the observation was
made “over a fence line”, indicating no eye contact or line of site to the alleged source of
the plume. Thus, there is no way to confirm the accuracy of the opacity readings, where
there were five separate Torchmen operating. Accordingly, RJI respectfully requests that
MDEQ dismiss the alleged violation of Rule 301, and participate in the ETA evaluation.

[+

Cited Alleged Violations of EPA Administrative Consent Qrder (ACO):

1 ACO Paragraph 23: Paragraph 23 of the ACO requires that RJ Torching
develop a training program on all aspects of the Best Management Practices for Torch
Cutting Operations, and that its employees who conduct torch cutting, and appropriate
supervisors and managers, complete the training. In addition, refresher training is
required at least annually, and RIT is required to document completion of the training for
each such employee by date and signature.

Response:

RJ Torching, as a member of the Responsible Recyclers Association, helped craft the
torch cutting Best Management Practices (“BMPs™) which were supplied to USEPA and
incorporated in Appendix A. These BMPs are routinely followed by RJI and its
employees. RIT provided a copy of the Best Management Practices document to USEPA
because they were then presently being utilized by RJT prior to the time the ACO was
entered into. The BMPs had been incorporated into and were the basis for the training
program referred to in ACO Paragraph 23. The training program is in place and RIT’s
requisite employees undertake annual training, as documented in the sign-in sheets for
such training which have been submitted to EPA. Accordingly, RJI submits that the
alleged violation of ACO Paragraph 23 be reconsidered and removed from the Violation
Notice.

Since entry of the ACO, RJ Torching has implemented daily documentation of not only
the implementation of the training, but verification that the requisite Torchmen have
completed the training, (“EPA ACO Compliance Worksheets” submitted to EPA provide
dated information concerning torch cutting activities which may take place on that date;
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documented adherence to the BMPs; confirmation of current training of each Torchman;
and confirmation of daily weather readings affecting torch cutting operations).

For the further reasons set forth in its response to the alleged violation of Rule 301
(above), RIT respectfully requests that MDEQ dismiss its violation notice based upon the
alleged violation of ACO Paragraph 23, since this alleged violation is dependent upon a
Rule 301 violation.

(2) ACO Appendix A, Paragraph 8: Paragraph 8 states that R J Torching shall
ensure that its employees are aware of what materials are likely to produce higher VEs
when torch cut and shall develop protocols to manage VEs when cutting those materials.

Response:

R J Torching trains its employees who are engaged in torch cutting to recognize
potentially high VE materials and how to manage reduce or eliminate VE’s. Fach day, a
specially designed worksheet (EPA ACO Compliance Worksheet [“worksheet])
developed by R J Torching to help it document its compliance with and meet the goals of
the ACO, is prepared at the beginning of the work day.

First, RJT documents whether torch cutting operations will be performed that day. If so,
an additional eleven factual determinations must be made and recorded on the worksheet:

(1) is the site map posted; (2) has the daily weather report been obtained
and reviewed (for weather conditions that might affect torch-cutting
operations); (3) confirm whether each of the Torchmen are current in their
VE reduction protocol and work procedures (including BMPs) training;
(4) determine whether a shear can be utilized in lieu of or to reduce
torching; (5) determine whether SPARCS Unit is required; (6) confirm
that preventive maintenance has been completed on all torch equipment
that day; (7) confirm that housekeeping in the area of torch cutting has
been completed; (8) confirm that fire prevention equipment is in place; (9)
confirm that all fluids and non-metals have been drained or removed from
metal objects to be torched; (10) confirm and record the opacity level from
SPARCS exhaust (if SPARCS is used); and (11) verify that the horn is in
place at the torching area.

Based upon R J Torching’s experience working with various metals, and consistent with
its BMPs and company policies, it considers the metallurgical properties and size of
metal objects before torch-cutting, employing mechanical means such as shears where
possible to avoid torch cutting. Consistent with its BMPs, RIT also removes
extrancous/combustible objects (where practicable) and drains all known fluids where
possible before torch cutting objects.
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In addition, R J Torching has discontinued the torch cutting of cast iron as much as
possible but instead resells it, loads it out whole, breaks it or does not acquire the
material. Finally, consistent with its BMPs, R J Torching utilizes SPARCS to torch cut
when, based upon its experience, and due to the object’s metallurgical properties and
size, emissions are expected to exceed the VE limit. In this way R J Torching seeks to
reduce or eliminate emissions and to avoid exceeding the VE limit.

On the date of MDEQ’s observations, the SPARCS unit was down for repairs, and
unavailable for utilization. In its place, alternative methods were employed to assist in
controlling emissions. Accordingly, RJI submits that the alleged violation of ACO
Appendix A, Paragraph 8 be reconsidered and removed from the Violation Notice.

3) ACO Appendix A, Paragraph 10: Paragraph 10 states RJ shall utilize the
SPARCS units, which are designed to reduce opacity from torch-cutting operations. EPA
has determined that SPARCS is an emission control technology, which, if properly
maintained and utilized, should result in significant reduction of particulate emissions and
opacity from torch-cutting operations to comply with the Michigan Clean Air Act and
Rule 333.1301 of the Michigan SIP.

Response:

This paragraph must be read in conjunction with Paragraph 19 of Appendix A fo the
ACO which provides that torch cutting shall be conducted in a SPARCS unit when, due
to the scrap metallurgical properties and size, emissions are expected to exceed the VE
Iimit. RJI does utilize SPARCS, when, consistent with the ACQ, it determines that
SPARCS should be utilized. (Please see RJID’s response to item 2 above, which it
incorporates by reference). However, on May 24, 2016 the SPARCS unit was down for
repairs, and unavailable for utilization. In its place, alternative methods were employed to
assist in controlling emissions.

) ACO Paragraph 19: “RI shall conduct torch cutting in a SPARCS unit at any
time when, due to the scraps metallurgical properties and size, emissions are expected to
exceed the VE limit.”

Response:

On May 24, 2016 the SPARCS unit was down for repairs, and unavailable for utilization.
In its place, alternative methods were employed to assist in controlling emissions.
Additionally, arrangements were made for delivery of a Buffalo Turbine from
Woodhaven Michigan, to assist in controlling torch cutting emissions, which arrived on
May 26, and was installed for use commencing May 27, 2016. Please see RJI’s response
to item 2 above, which it incorporates by reference.
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Conclusion

For the reasons set forth above, RII respectfully requests that MDEQ reconsider its Violation Notice
letter dated May 25, 2016, and agree to participate in the Eastern Technical Associates site specific
assessment of the VE sources at the RJI’s business location in Flint, MI. to help identify the sources of
visible emissions and establish sound guidelines for performing visible emission observations on them.

RIT is continuing to implement new procedures to improve its abilities to minimize air emission
problems, and has undertaken to address each of the issues raised by MDEQ, which were separately
investigated by RIL. As a result, RJT has made improvements to its procedures and has improved the
monitoring and supervision of its BMPs.

RJT will continue to cooperate with MDEQ and work to improve its procedures so that VE’s can be
further reduced.

Very truly, |,
KO}“ZS@?TI?WYSOCIG p.C.
/ /L //

G{E }(?EF CURRAN, I1T

GFC/med

Enclosure

VIA US FIRST CLASS MAIL (WITH ENCLOSURES)

AND EMAIL TO huden@mighigan.gov (WITHE ENCLOSURES)

ce: RJ Torching, Inc., Mr. Jason Roughton (Via Email)

MEMBER OF LAWYERS ASSOCIATED WORLDWIDE.
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From: John VanZandt
Sent: Monday, May 23, 2016 5:24 PM

To: Jason <Jason@rjind.com>

Ce: Jeff Simpson <jsimpson@ rjind.com?>; Ken Brooks <kbrooks@riind.com»>
Subject: End of Day Recap 5-23-16

{

End of Day Recap
Hot Issues: n/a
Problems: The fan blades on the SPARCS unit burned up when the filiers caught five

over the weekand. Figgins is replacing them from the spare motor units we
have here. We'll need to order replacement blades from Cincinnati Fans.
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From: John VanZandt
Sent: Thursday, May 26, 2016 5:02 PM

Tos Jason <Jason@ind.comr> _
Ce: Jeff Simpson <jsimpson@iind.com:>; Ken Brooks <kbrooks@rjind.com:>

Subject: End of Day Recap 5-26-16

End of Day Recap
Hot Issues; n/a
Problems: n/a

Current Daily Issues:

Smoke-We got the Buffalo Turbine from Woodhaven this morning. It is
running and working well, Randy got on Marvin to get the SPARCS unit |
finished. We got it set up this afternoon and will begin using it tomorrow
morning. We pulled Thomas off of the stainless machines he was cutting
and have him working for the nonferrous garage.
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While we have {plen steps fo ensure fra naccnracy of this Tnteruet version of the docurnerd, It Is uot the offictal
verston. Pleasa refer to the offictal verston in the IR pablicatlon, which qppems on the Governimeni Printing
Office's eCFR website: i

(hitp:/ fwww.ecir.gov/ceb-binftext-
[dx?5iD=4d37645086ce3f30e12820c2fh3 1 7fag me=true&noda=pt40.8.608En=dIv5.)

Method 9 - Visual Pretermination of the Opacily of Emissions From Stationary Sources

Many statlonary sources discharga visible emissions into the aimosphere; thesa emissions are usually in
the shepe of a phune. This method involves the determination of plume opacity by qualified observers.
The methed includes procedures for the frainiug and certification of observers, and procedures to be wsed
in the Heid for determination of phims opacity. The appeatance of 2 plume as viewsd by an observer
depends upon a tumber of variables, some of which may be comirollable and some of which may not be
controliable in the fisld, Variables which can be confroiled to an axtent to which they no longer exart a
significant influence upon plums sppearancs fnclude: Angle of the observer with respsct to the plume;
angle of the observer with respect to the sup; point of observation of attached and detached steam plume;
and angle of the observer with respect fo a plume emitted from a rectangular stack with a large length to
width ratio, The method includes spoctfic criteria applicable te thess variables.

Other variables which may not be controllsble in the feld are luininescence atd color confrast betwesn
the plume and the background against which the plume 1s viewed. These variables exett an influence
upon the appearance of a plume as viewsd by an observer, and can affact the ability of the observar to
accurately assign opacity vahes to the observed phune, Studies of fie theory of plome opacity and fisld
studies haye dernonsirated that a phuve Is most visible ard presends the preatest apparent opacity when
viewed ageinst 3 contrasting backgronad. Tt follows from this, and is confirmed by feld tiials, that the
opacity ofa plume, viewsd smder corditions whers a contrasting background is present can be assigned
with the greafest degrea of accaracy, However, the potentisl for a posiive error is also the greatest when a
plums is viewed vader such conivasting conditions, Under condiiions presenting 2 less conirasting
backprownd, the apparent opacity of a plurne is Ioss and approachss zero as the colot and tuminescence
conirast decrease toward zoro. As aresult, sipnificant nepative bias and negative srrors can be made when
aplume Is viewed under less conirasting conditions. A negative bias decreases rather than increases the
possibilify that a plast operator will be cited for a violation of epacity sisndards dus to chserver error,

Studies have been undertaken to determine the magnitade of positive errors which can be made by
sialified observers whils reading phumes undes cotirasiing conditions and using the procedurss sef forth
in fhis method. The resulis of these studies (feld irials) which involve 2 total 0T 769 sets of 25 readings

each are as follows;

{1) For biack plumes (133 sets at & smoke generafor), 100 pevcent of the seis were tead with a pasitive
arrort of less than 7.5 percent opaciiy; 99 percent were read with a positive stror of less than § percent

opasity.

{2 Vor white plumes (170 sefs at 4 stooke generator, 168 seis af a cosl-fired power plant, 298 seis st a
sulfurie acid plant), 99 percent of the sels woie read with a positive error of less than 7.5 percent opaciiy;
95 pereent were 1ead with a positive error of less than 5 percent opacity, The positive observational exror
associated with ax averags of twenly-fve readings is thesefore esizbiisted, The accuracy of the method
nrust be tzken info aceount when determining possible violations of applicable opacity siandards,

*Fora sef, posttive error-average opacity determined by observer’ s 25 obsarvations-average opacity determined
from transmissometer’s 75 recordings.
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L Principle and Applicability

1.1 Principle. The opacity of emissions from stationary sources is defermined visually by a qualified
observer.

1.2 Applicability. This method is applicable for the determination of the opaeity of emissions from
statfonary sources pursuant to §60.11¢h) and for qualifying observers for visually defermining opacity of

emissions,

2. Procedures

The observer qualified in accordance with section 3 of this method shail use the following procedures for
visually determining the opacity of emissfons:

2.1 Posttion, The qualified observer shall stand atf a distance sufficient to provide a clest view of the
smissions with the son orfenfed in the 140° sector {o his back, Consistent with maintaining the above
requirement, the observer shall, as much as possible, make his obsetvations from a position such that his
line of vision is approximately perpendicular to the plume direction, and when observing opacity of
emissiong from rectangular ouilets {e.g,, roof monitars, open baghouses, noncireular stacks),
approzimately perpendicular to the longer axis of the outles. The observer's line of sipht should not
melude more than one plume af a time when multiple stacks are involved, and in any case the observer
should make his observaiions with his line of sight perpendicular to the longer axis of such a sef of
muitiple stacks (e,g, stub stacks on baghouses).

2.2 Field Records, The observer shall secord the name of the plant, emission locafion, type facilily,
vhaerver's name and affiliation, a sketch of the observer's position relative fo the source, and the date ona
field data sheet (Figure 9-1). The iime, estimated distance to the emission location, approximate wind
direction, estimated wind speed, description of the sky conditfon (presence and color of clouds), and
phmme background are recorded on a field data sheet at the Hime opacity readings are irdilated abd

completad,

2.3 Observations, Opacity observations shall be made at the point of greatest opacity in that portion of the
plume whers condensed water vaper Is not present. The observer shall not loak continuionsly af the plame,

bt tostead shall observe the plume momentarily at 15-second intervals,

2.3.1 Attached Steam Plures. When condensed water vaper is present within the plume as i emerges
from the emission outlet, opacity abservations shall be made beyeud the point in the plutme at which
condensed water vapor s no longer visibla, The observer shall record the approximate distance from the
emission ontlet to the point in the plume at which the cbservations are made.

2.3.2 Detached Steam Plums. When water vapor in the plume condenses and becomes visible at a distinet
distance from the emission outlet, the opacity of emissions should be evaluated af the emission outlet
prioy to the condensation of water vapor and the formation of the steam plume,

2.4 Recording Observations, Opacity observations shail be recorded to fhe nearest 3 pereent at 15-second

intervals on an dbgervational record sheet. (Ses Figore 9-2 for an example.) A minimum of 24
observations shall be recorded. Each momentary cbservation recorded shall be deemed to represent the

average opacity of emissions for a 15-second perfod,

Fatal
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2.5 Data Reduction. Opacity shall be determined as an average of 24 consecutive observations recorded at
15-zecond intervals, Divide the observations recorded on the tecord shest into sets of 24 consectiive
obgervations, A setis composed of any 24 conzsscutive observations, Sets need nof be conseentive i tize
arud in o case shall two sets overlap. For each set of 24 observations, caleulate the average by summing
ihe opacity of the 24 cbservations and dividing this sum by 24, If an applicable standard specifies an
avetaging time requiting mote than 24 observations, caleulate the average for alf observations made
diwing the specified time period, Record the average opacity on a record sheet, (Sse Figare 9--1 for an

examipla.)

3. Ordlifications gnd Testing

3.1 Certification Requivements. To receive cerlification as a qualified observer, a candidate must be tested
and demanstrate the ability to assipn opacily readings In 5 percent increments to 25 different black
plumes and 25 different white phumes, with an error not to exceed 15 percent opacity on any one reading
and an average error not to exceed 7.5 percent opacity in each category, Candidates dhall be fested
according to the procedures described in section 3.2. Smoke generators nsed pursnant {o sectlon 3.2 shall
be equipped with a smoke mefer which meefs the requirements of section 3.3. .

The certification shall be valid for & perfod of 6 months, at which time the quatifieation procedura must be
repeated by any observer in order to refain certification.

3.2 Cextification Procedure. The certification test consists of showing the camdidate a complefe ron of S0
plumes—25 black phiross and 25 whife plumes—generated by a smoke generator, Plumes within cach set
of 25 black and 25 whife rons shall be presented in randoim order. The candidate assigns an opacity value
to each plume and records his observation on a suitable form. At the completion of each run of 50
readings, the seore ofthe candidate is determined, If a candidate falls to qualify, the complete um of 50
readings must be repeated in apy retest. The sitoke test may be administered a8 part of a smoke schaol or
fraining program, and may be preceded by training or familiartzation muns of the smoke genarator during
which candidates ars shown black and white plumes of known opacity.

3.3 Smoke Generator Specifications, Any smoke gensrator used for the purposes of section 3.2 shall be
equipped with a smoke meter mstalled to measure opacity across the diameter of ths smoke generator
stack, The smolce mefer output shall display instack opacity based upon a pathlength equat o the stack:
sxit diameter, on a full 9 fo 100 percent chart recorder scale, The smoke meter optical design and
performancs shall meet the specifications shown in Table 91,

The smoke meter shali be calibrated as prescribed in seetion 3.3.1 prior to the conduct of sach smoke
reading test. Af the completion of each fest, the zevo and span deift shall bs checked and if the drifi
axcesds &1 percent opacity, the condition shall be correoted prior to conducting sny subsequent fest rims.
The smoks meter shall be demonsirated, at the time of Installation, to meet the spscifieatfons Hsted in
Table 9--1, This demonstration shall be repeated following any subsequent repair or replacement of the
photocell or associated electronic cireuitry including the chart recorder or onfput meter, or evety 6

months, whichever oconrs first,

Table -I—8molte Mefer Design and Performance Specifications

Parameter Specification

7. Light sounce fncandescent lamp operated at nominal rated voltage,

b. Spectrat response of photocell [Photopic (daylight speciral vesponse of the himnan eye—Citation 3).

c. Angle of viaw 159 maximum fotal anple.
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d. Anglo of projection 15° mastimurg total angle.
e, Calibratlon eror 3% opacity, maximum,
. Zero and span drif] 1% opacily, 30 minmtes.
. Response tiae 5 seconds.

3.3.1 Cakbraiion. The smoke meter is eallbrated after allowing 2 minimum of 30 minvies warmup by
alternately producing strwlated opacity of 0 percent and 106 percent, When stable response at 0 percent
or 100 percent i3 noted, the smoke meter is adjusted to produce an output of 0 percent or 100 parcent, as
appropriste, This calibration shall be repeated il stable 0 percent and 100 percent readings ate
preduced without adinstment. Simulated 0 percent and 100 percent opacity values may be produced by
altereately switching the power to the light source on and off while the smoke gonerator is not producing

smoke.

33,2 Srmoke Meter Evaluation. The smoke meter design and performance are to be svaluated as follows:

3.3.2.1 Light Source, Veriy from manufactorer's data and from voliage measurements made af the lamp,
as installed, that the lamp is operated within +5 percent of the nominal rated voltage.

3,3.2.2 Spectral Response of Photocell, Verify from manufacturer's data that the photoceil has a photopic
response; Le., the spectial sensitivity of the cell shall closely approximaie the skmdard spectral-luminosity

carve for photople vision which is refersnced in (b) of "Table 9--1.
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Figare 9-2—Observation Reeord
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3.3.2.3 Angle of View. Check consituction peometry to enswe that the total angle of view of the smoke
phunte, as sean by the photoeell, doss not exceed: 15°, Thetotal angle of view may bs caloulated from:
@& = 2 ten /2L, where @=1total angle of view; d=the sum of the phoiocell dlameter+ the diameter of
the Hmiting apertoie; and L = the distance from the photocel} to the limiting aperture. The Timitng
aperture s the point in the pafh between the photocell and the smoke plume where the angle of view is
most restricted. In smoke penerator smoke meters this is normally an orifice plate.

3.3.2.4 Angle of Projection. Check construction peometry to ansure that the fotal angle of projection of
the lasnp on the stnoke plome does not exceed 15°, The tofal angle of projection may be caloulaied fromu:
& = 2 tan"\d/2L, where ® = total angle of projection; d=the smin of the length of the lamp fllament + the
diamaeter of the limiting aperture; and T, = the distance from the lamp to the Imiting apexture.

3.3.2.5 Celibration Error. Using reutral-density fitters of known opacity, check the error between the
ectual response and the theeretical linsar response of the smoke metey, This check s accompHshed by
first calibrating the smoke meter according to 3.3.1 and then inserting a sexies of threa neuiral-density
filters of nominal opacity of 20, 50, and 75 percent in fhe smoke meter pathlength, Filters calibrated
within +2 percent shall beused, Care should be taken when inserting the filters fo pravent siray light from
affecting the meter. Make a total of five nonconsecutive readings for each filter, The maximurm error on

any ore reading shall be 3 percent opacity.

3.3.2.6 Zero and Span Diift Defermine the zero and span d&rifi by celibrating and operating the stmoke
generator in a normal manner over a 1-bour perlod, The drifl is measured by checldng the zero and span

at the end of this period.

3.3.2.7 Response Time. Determine the response time by producing tha series of five simulated 0 parcent
and 100 peroent opacity values and observing the time requited to reach stzble response. Opacity values
of 0 percent and 100 pereent may be simulated by alternately switching the power to the light source off
and on while fhe smoke generator is net operating.
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