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-. I. JNTRODUCTION · -

- - f\letwork Environmental, Inc. was retained by Martin: Marietta Magnesia Specialties of Manistee~ Michigan 

"to ~o~duct an emission study at.their facility; The purpose of the study was to meettlie 2018 elllissi~n · · 

- .-.- -·te:sting requirements ~f R~riewable Oper~ting Perm"it(ROP) No. r-,U:-ROP-A3_900-20015b. -

. The scop~"ofthjs project was to determine the particuiate emissions from the· #3 Herreshoffexhaust and 
.. ·.- : . . .· . . . .. · .. • . .' . . .·.. . . . 

the #3 Rotary Ki_ln exhaust." Three (3) test runs were conducted on each exhaust. Each test run was 
.. . ,_ . . ' 

__ sixty (60) minutes_ in dutation. -

"The fol/o_wingtestmethods were employed to co~dug:the sampUng: -

- ·- Pa~icui~te ~u.S.EPA Refer~nce Methods 

• E::xhaLJst Gc;1s Patameters '."'-·µ,s. EPA Reference Methods !through 4 -

The S31Jlpling In the study was· conducted by Richardo.' Eerdmans and David D. Engeiharqt of Network -

--. ~nvironmental,tnc. on November .1 & '13, 20i8. Assisting in the ·study was Mr. Robert-Gutowski of 

t-1arti~_Marietta Magilesi~ Special_ties. Mr, Kurt Childs and 1\1~. Jer~rnyHowe of the MDEQAir Quality 

· Division were present to observe the testing:ancl source operation. -
., . .· ,. . . .· _.,. . 
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___ - ·PARnc~I.ATE ~~t;!;;~:Lie~~L~sSu:MMAR.Y .. -
·MARTIN MARIETTA MAGNESIA SPECIALTIES 

- -, -- _ -- MANISTEE, MICHIGAN -__ -•- • -
· -·: NOVEMBER.i &·:t3 2018: -

-_ - -_ - - - - - . I ·- -

--

1 i'l/1/18 08:27~09:33 - 37!292 0~018 .. :_ ., 0.021 _--_ 

#3 2 11/1/18 10:13-11:21 . 36,658 0;018 . -0.021 
Herreshoff . '" ·-

3· 11/1j18 11:58_;13:04 36,880 0.015 0.017 

. Average --- . 36,943 0.017 0.020 
"-' 

.. 

1 11/13/18.-- 09:06~10:io 12619 I , . 0.0083 0.012 

#3 
2- 11/13/lS 11: 17-12:23 13,123 0.-0080 ·. 0.011-

Rotary Kiln 3 11/13/18 _ - .-13:07-14:11 · -·13,187 0,0103 -0.015 

_Average · 12,!1°76. OJJ089 :0.013 

(l) DSCFM = Dry-Standard C:ubic Feet Per'Minute-(STP = 68°F&:29_92 in. Hg)_ 
-(2) Lbs/1000 Lbs.= Pounds of Particulate Per Thousand Pounds of Exhaust Gas On a Actt.ial Basis (Stack Conditions) 
(3) lbs/ 1000 Lbs, ·Dry ,,; Pounds of Particulate PerThousand Pounds of Exhaust Gas -Ora a -Dry Basis. - -
(4) Lbs/Hr= P6und$ of ParticiJl;!Jte Per-Hour · - - - - -

355 

3.52 

_2.82 

3:30 

0.69 

0.69 

· __ o~sg· 

0.76 

)> 
;ij 
Q ---1> -

. ~- .. 

'a 
;:a 
m 
m z 
-I 
~ ..... 
0 ·z 
0 
'Tl 

. ;:a 
m 
U) 
C: . 

. .-
u1_ 

;o 
·c·-m m n() 
~ m· 
~ -. _....,_. 
c::». 
~-

< m o· 



. ._ .. : . .-· . 

·. --III.' DISCUSSION()~ R~SULTS 

•~iI.i Particulate· Emission Results 

The total particulate emission results are summarized in Tabie 1 (Section II.1). A more detailed 

,· - -presentation of the particulate sampling can, be_ found in Appendix A .. ·Table 1 consists of the f~llowing .. 
. . .: •. . . 

· __ information:. 

• Source 

-. ' ... • ··sample 
·' . _: 

·. ·-. ' . 
-Date 

, ·Time·. 

• AirFi~w Rates- in ter~s 'of Dry Standa~d Cubic Feet Per Minute (DSC:FM) (where standard : . 
. . . 

temperature and pressure= 68 °F & 29.92 in. Hg) 

• .. Particulate Concentrati,ons in terms of Pounds bf Particulate Per Thousand Pounds of Exhaust 

Gas On A Actual Basis (L.bs/1000 Lbs) 
·._ .. . Particul~te Concentrations in te~ms of Poundsof Pa~iculate Per Thousand Pounds of Exhaust 

.- ·. .. ·_: -· :_ -.- - . . ·•-·; 

Gas On A.Dry Basis (Lbs/1000 Lbs, Dry) 

• Particulate Mass -E~ission Rates in terms of.Pounds of Particulate Per Hc;,ur (Lb~/Hr} · 

·- IIL2 Emission.Limit 

~Permit No; MI-ROP-A3900-20~5b has established the following 'partic_Lilate emission limits for these -­
soµrces: ' . . . : ' . ' . . . -_. . . . ' 

.· . : : . : ·. ·- -

~ : : #3 Herreshoff _: Partic'ulate: · 0.055 Lbs/1000 Lbs of e_xhaust gases 

' . ' -- #JRotary Kiln~ Particulate:· 0.13 lbs/1000 Lbs dfdry exha·ust gases 
·.. ' . ' . '. . 

. . . . -· . . .. 

. IV. ·:soUR.CE DESCRIPTION , 

' · #3 Herreshoff: , Exhaust air froin the herreshoff I~ first.passed through an electrostatic precipitator {ESP} 

·•- .. before:belng emitted to the atmosphere through the 77 inch LD. exhaust~tack. Also passing through the_ 

>' ' ESP and the exh~uststa~k are the exhausts .from the #2 & #3 Shaft Kilns.' . . . . . . 

· · #3 Rotary Kiln:· _ Exhaust air from tt)e #3 Rotary Kiln is fi~st pass~d through an electrostatic precipltator (ESP) 

; :before being emitted to ttie atmosphere through the '42 inch I.D. exhauststack. 

I 
I 
' ' ' Ii 

- I' - , 
l! 
![ 

- I 
'' -i 

!i 

I 
I 
~ 

. ~ 
I 
! 

I 
ij 
1, 

I 



·. ·.. .· ·. . .• ·. ' . . 

. ·The soi.m:e bperating param~ters were mpnitored by Martin Marietta Magnesia Speci~lties staff ~nd ·cari be 

found in Appendix B; 

--.' V. SAMPLING AND ANALYTICAL PROTOCOL 

· · The sampling location for~the #3 Herreshoff was onthe-77 inch LD. exhaust stack at a location _ 

-- . ~pproximate.ly eight(8} ductdiameters downstrean, and, fiv~ (5) duct diamete~ upstrea1t1 frq~the near~ _ -

'-~listt.frbances; Twelve (12) sampling points (six per port) were used for the particulate and c1ir flow: 

...... -_ determinations; A diagram ofthe sampling location can be found in Appendix F. 
! - . . . . 

P~ior to the: sampling/a preliminary velodty tr~verse, cyclonic/turb_ul~ntflow c~eck,and moi,sture t~in were. 
. ' 

conducted. The measurement location and air flows met the criteria establlshed in U.5; EPA Reference -· 

••·Method L. 

·-- ·.The sampling/traverse pointswere as follows: · 
' . ·.· . - . . .. - ,· \' . 

. . 
Sample Point-

.1 
·- 2 

3· 

4 

5 

6. 

. Dimension (Inches) 

3.38, 

1L24 

22:79 -

54.20 

65.75 
··:·. -.. 

73.61 

-- : __ .The'sampling location for the #3_ Rota~ Kiln was on.the 42 inch I.D. exhau~tstackat a iocationthat 

·• -- exceeqed t:he 8 ,ductdiameters_downstrean, and 2 du~t diameters upstream.requirement of U'.s-. EPA 

- ,· Method ~- Twelv~ (12)sampling pOints'were used for the particulclte and air flow det~rmination~. A 

-_-,- -·•--- di~gram ofthe -~ampli~g'_location can :be ,found in Appendix F. 

· ·, P:riot tcithe·sampling, a•preliminaryvelo~ify trayerse, cydonic/tu'rbulentflow check and moisture train were 
.. - . - . . . . . . . . . . --· 

•conducted. The measurement location and air flows met the criteria established in U.S. EPA R~ference -_-
-~ethod 'L' . . . - . . . . . . . . . . . ·- . . 
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The sam:pling/traverse points-were as follows: 

Sample Point 

t 
2 

3 

4, 

5 

6 

Dimension {Inches) 

. L84 

6.13 

12.43 

. 29.~6 

35.86 

40.15-

·,: V~l Particulate -The total pa~icu;ate emi~sl.on' sampling was c~nducted in accordance ~;th U.S. EPA. _ 

.. · R~ference Meth~d 5. ~ethod 5 is an out 'of stack filtration m~thod; -Three' (3)-sarnples were ~ollected frorri 

. ;ach onh~ sources. ,Each sample was :sixty (60) minutes in, duration, and .had a minir:num sample volume _ 

. -· .••. · ofthirty (30) dry stand~rd cubic feet.- The sample~ Were collected i~kinetically from l;he ~xh~usts through _ , 

'- a heated probe :and collected on a heated filter (maintained at 250 ~F plus or minus 25 °F). The fil~ers and_ 

prob~/nozzle rinses werer anaiyzed for totalp~rticul~te by gravimetric analysis. AH the quality assurance . 

arid' q u~lity control proced~res: lis~ed in' t~e method ~~re incorporcited in the sampling and analy~is. The • - -

. . particulate sampling train ·is shown iii Figure 1, · ·. 

\1.2 · Exhc1ust Geis Pc1rameters ...: Th_e exhaust gas parameters ( air flow rate,·ternperature, · moisture and 

' density) wer~ deter~in,ed in conj~nctlon with the other sa~pli~gby erilpl6ying U.S. _EPA Methods 1 through 

4 .. Air fl~w- rates, temperatures and moistures were determined using the Method 5 sampling train. ' 

' . • Integrated bag-samples were collected off of the Method 5 sampiing train and ~nalyzed by ()rsat analysis in' 

• ~rder tp determine the oxygen (02) and carbondi~;ide _(CO2) coliten~-of the ~haust ga~s; Ali the quality 

i:issuranc~ ahd-ttuality contrql procedure,s listed in the methods were incorporated in the sampling and - -

.analysis; 

: - : This r~port wa~ :prepared-by: 

. ~10 __ · ~----
' David'D. Engelha_rdt 
. '\/ice President .. · . 
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pilol .. ·. -..,. . 
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· iTemperature Sensor . · 
. \ 

§ I ®~-~-Probe 
Pilol Tube. 

Heated 
Filler Box . · 

Manometer .. 

.. Condenso,. Coil. 

I 

lceBalh/ ·.A·-.:· .. · .. ·:: .u 
/ --. I. 

Flask (ML Collector} 

Thermometers 

Vacuum Line · · 

Air Tight Pump 
Dry Gas Meter 

i=,g.,.re 1: 
,,.•' ' .. '• 

. 1 '• ' • 

· · Paq,s;:Ulate · .. 
· · Sampling Train 


