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. · Network Environmental, Inc: was _retained by the .Grand Haven Board of Light and Power to conduct c1n . 

. ~mission study atthe J.B; Sims Generating Station.· The purpose of the study was to determine the 

. .particulate ~nd hyorochloric acid (HCI) emissions from the boiler to. cibcument compliance with EPA MATS 
. . . 

_9hd Michi~an ROP No; MI-ROP-Bf976-20l8. 

·:: The following eniissioriUmits have. be~n established for this .source: 

0;03 Lbs/MMBTU 

HCI 0;0020 Lbs/MM.BTU . 

The t:ollowing reference test methods were employed to condqct the emission sampling: 

. • Particulate (FilferabJe) _:: U.S. EPA Method 5 MATS_· 

HC:I -t/.S. EPA Method 26A MATS . · 

• ·. Exhaust Gas,Paral']leters (airflow rate, temperature, moisture &, deosity) --: U.S. EPA Methods 1 

through 4. 

l"hesahlpling was-performed over the period of June 11-12, 2019 by R. Stott Cargilf:and Richard [), 
''( ' ' ' t j - • - ' < ' ' '._ -, • 'I ., • . - ', •- ,, . 

. · ~erdm_ans pf Network Environmental, Jnc., Assisting. in the.study were Mr .. Paul Cederquist and Mr. Chris · 

Morse qfthe"Grand H~Veri Bpard of Light and PdweL Mr~Jererny Howe of the Michigan Department of 
') ' ' • C - 0 - • 

Environment, Great Lakes and Energy {EGLE) -Afr Quality.Division was present to observe the samplin_g 
,, ' • ' l ' ' • • ·, • ' • ,, • ,- -

1 



• C II. PRESENTATION OF RESULTS 

. . . . ~I.1 . TABLJ: 1 . .. . . . . 
. PARTICULATE ,!;MISSION ltESULTS SUMMARY 

· 1058-13:16 

·•· 13:!51-16:07· 

,BOILER,3 
.. • .GRAND HAVEN BLP . 
G~ND HAVEN, MICHIGAN 

JUNE.11, 2019. 

11.0 

205,598, .. 11.0 

203,6.61 11.0 

DS,CFM~ Dry Standard Cubic i=eetPer Minute (STP = 68. °F & 29.92 in. Hg) . 
%C00= Percent Carbon Dioxide On A Dry Basis · · 

1.69 

2.14 

1.gs· 

' .0.0022 

0;0028 

.0.0027. 

Lbs/Hr = :Po1:,mds Qf Particulate Per Hour· . . . . . . . - . •. • 
Lbs/MM BTU == pounds Of Particulate Per Milli.on BTU-bf Heat Input. Calcul;;ited Using Equation 19•6 Founp In ~PA 
Method 19 for CO{OnA Dry Basis With An F Factor Of l,800 DSCF/MMBTU. . . . . . 

_, - ' ' . . ' . ' 

.,. 



II.2 , .. TABLE 2 
HCI EMISSION RESU.LTS.SUMMARY 

BOILER3 . 
GRAND HAVEN BLP 

GRAND HAVEN, MICHIGAN 
JUNE 1~, 2019 

•••··~;~~1:.Jt~1~siq~(J?.~t~si,.' 
_- ~-:};_:~-.'.. :~: ,: --; ::~i-I 

·.· 0.044 6.27E-QS 

10:21~12:15 194,055. 11.3 0.074 o:os4 .7j4E.:65 .· 

12:)1-1.4:18 192 905" 
' -- , ' · · 11.0 0.054. 0.039 

', 

5.53E-05 
' 194,321. 11.0 0.063 o .. 046 · 6.38E.;.05 

'(1) • bSCFM ,; DryStandarcl Cubic FeetPer Minute (STP ==. 68 °F & 29.92 in. Hg) 
,,(2). _P/0C02 = Percen~ C~rbon bJoxideOn A Dry Basis · · 
. (3) Mg/M3 = Milligrams Of HCI Per Dry Standard CubicMeter 
~. (4) lbs/Hr = :Pounds Of HCI Per Hour . . . . . . ·.. . . . . 

(5) · Lbs/MMB1U = Pounds Of HCI Per: Million BTU of Heat Input Cak:ulated Using Equation 19-6 Fou!ld In EPA 
Method·l9 For CO2 On A Dry Basis With Ah F FactorOf 1,800 DSCF/MMBTU. . 
,_ • ' , - ' • ' ' - I 

~ I J 



III. DISCUSSION OF RESULTS 

The results of\he emission sampling are summarized in Tables.1 and 2 (Section I~.i ·& 11.2). The results 
. . 

. are. presented as follows: 
,- ,J ;·, ., ; 

UI.1 · .. Particulate Emission Results Summary {Table 1) 
I• • I ' ' • ,, 

Table 1 summarizes the particulate_ emission results- for the boiler as follows: 
,·_ ,' ' - ' . ' ' ' 

'
0 

•·· SampJ~ 

• . TilT)e . 

,~ , 'Air Flo;, Rat~ (DSCFIYl) - Dfy Standard Cubic Feef Per Minute (STP == 68 °f & 29.92 in. Hg). 
" • ' , ,. I \ ' • 

• ,Caroon Dioxide·(c02),Cor,centration (%)~Percent Carbon Dioxide On A DryBasis 
,: ,..•, 1 • - ( . '• :' - . ' ,' - I ' ' - • - - • • _, 

• .. Particulate Mass Emission Rate (Lbs/Hr) ~ Pounds of Particulate Per Hour _. . . . 

. •. · particulat~·MassEm;ssion Rate (Lbs/MMBTU) ,-Pounds Of Particulqte P~r MillionJ3TU of Hei:]t 

. 'Input.' Calculated Usihg Equation 19-6 From EPA Method 19 For_ CO2 On A Dry Ba~is With An F_ 

fa~tqrOfl,800 D$CF;'MMSTU . 

. ; Amore d~tail~d 'oreakdovmof each individ_ual particulate sample can be found in Appendix A. 

·: __ III~:Z ACI Emission Results Summary'.(Table 2) 

· .·•· .. Table 2 summarizes the. HCI emission results.-for the boiler. as follows: 
I - - • 

· .. ·.•·•·Sample · 

• ,Tin:ie 

', . • .Air Flow Rate (DSCFM) - Dry Standard Cubic Feet Per Minute (STP = 68 °F & 29;92 in. Hg} 
;•· ' ' - . ' ·- - , . - . - ' ' 

•· ·. Carbon Dioxide (C02}Concentration (% )- Percent Carbon Qioxide On A Dry Basis. 

•· HCLConce~tration (MglM3) ~ Miliigrams Of HCI Per Dry Standard Cubic Meter .-· 

.-.• ~' ·,Hq Mass 1Emission Rate{Lbs/Hr).:-:-Pounds of. HO Per Hour 

• , HCI Mass~ Emission: Rate (Lbs/MMBTU) - Pounds Of HCI Per MIiiion BTU of Heat Input. , 
-1 '_-. ', .- ,' ' ' ' • ',-- ' ,· , ' 

· -· .Cali;:ulated Using Equation ,19-6 From EPA Meth;d '19 For CO2 On A Dry.Basis With An F Factor Of 

I {~~OODSCF/r::1MBTU., 

A mor-e det~il~d breakd<:,wn ofeach in~ivid~al HCI sample can be fbund in Appendix A. 

• C III.3 'Emi~siohlimi~s 

ThefoJlowing~~rrii~siqn llmits_hav~ been established for this source: .· 



Partic'ulate 0.03 Lbs/MMBTU 

HCI 0;0020 Lbs/MMBTU 

_ The results bf the Jarticulate and HCI emi~sion samplin§J are well oelow all ,of the established emission 
f' . • ,1 .,. ,•-• ' , • I _ 

.-limits, 

• , .c ' ' 

.. IV. ·._ SAM;LINGAND•~NALYTICAL PROTOCOL 

- . ,· -

lhe iampling· location forth-e boiler exhaust'is on the 160 inch dlameter exhaust at a location that meets 

' - the\ninirnUm reqtiir~rnents of US,· EPA Method L - Ther~ are4 sa~pl~ ports. Twenty-Four-(24) ~ampling .· 

points (6 per pcirtY~ereusedforthe isokfnetit sampling. - The sampling pointdim~nsions w~re as 
foflows: ·• -- . .- . . ·-

S~mple Point -

-1 

2-

,3 

.4 
-- 5. 

6 

Dimensio~ (Inches)· 

- ' 3.36 

10.72 

18.88 

28.32 

40,00 

- 56.96 

Pri~J.to th~ e111ission te,sting; preliminary velocity/cyclonic (turbulent). flow measurem~ots/checks werE!. 

All the s~nipling locations and flows passedthe 'requirements of M~thods i and 2; 

Particulate-The particulate emission sampling'was conducted in accordance.with U;S; EPA_ 

·, Mettiod 5. MATS. Jhis is an out-sta_ck filtration>method using. a heat~ci filter an·d_ probe (heatl':!d at320 °F _ 
' '·· 'c < - •• ''· -', ' • 'I ' - ,- - . ' 

· plu~,or minus 25 °F): .- The samples were collected isqkinetically·on filters.•· · Thre~(3) samples were 

· -collected fr9rn the bbUe(exhaust . Each sample was one-hundred twenty ( 120} mi,nutesin: duration and 
•' ' ' / , -• _< • - ~ • ', '.•' • •• { \ ' ~, - J ,•• ' • , • • • ' ' ' • ' • \ C 

: had amininium sample volume of two (2.0) dry stanqard cubit meters (DSCM}. · 
,I' ' . - ,, ,-- - . ·, - ,_, , , ' ' .. ' - _,, 

5 



· · The ~ozile/probe rinses and filters we(e analyzed gravimetrically for. particulate in accordance with 

J Method 5 MATS. All the quality assurance and quality control procedur~s listed in the methods were 

incor~oratedin the sampling and analysis. The particuiate sampiing train. is shown in Figure 1. ·. 

. . 

IV.2 , Hydrochloric Acid ~.The HCLemission sampling .was conducted in accordanc~ with U.S. EPA 

· Methocl 26A MATS. ·. The sampling was performed isokinetically in accordan~ewith the method. · The filter 

and pr~be wer~.heated to between 248 °F and 273°F. The HCI ,was co_llected in the first n'\10 impingers of; . 

· · · · .. the sampling train, which contained 100 mis of0.t n()rmal sulfuric acid. The probe rinse and the i111piriger 

• '. q:1t~h from. tlie impingers were combined and anaiyzed for HCI. using Ion~chromatography as described in 

th~ method. 

Three (3) samples were collected from the boiler exhc1ust. Each sai:nple was ninety~six (96} minutes in . · " ' . ' ' ,_ -, . . 

durationand had a minimum sample volume of LS dry standardcubicm.eters (DSCM) ... • All the quality .. 
j_ ' • • ,-_ - " ,, -- I, ' ' 

. ;~s~~ran~ear;idquality control requirements specified in the method were incorporated inthe sampling and 

, analysis. A diagr~mo~ the sa111pling train is shown i.n Figure 2; 

. · )V,3 E~h~ustGas Parameters -The exhaust gas parameters (air.flow rate, temperature, moisture and. 

. density} were determined in conjunction with the other sampling by employing U.S. EPA Methods lthrough •. -- ' . ,' ' . . ' ' ' ·- . 

4. 

< Air flow rates, temperatures and moistures w~re determined using the· isokinetic sampling trains, Bag . 

. s~n,ples
1

w~re c~llected from the exhaust of t~ese trains and analyzed by ORSAT to determine the oxygen . 
• 1 ·, • , • - • , ' , - ' /, -' , --,- - ~ , • _ • , < • , , I ' , • • ' , 

arid carbon dioxide concentrations. .All the quality assurance and quality c~ntroLprocedures listed in the 
,_ :, ·, -· . > '' . ' " -

· .. methodp °were, intorpor~ted. in the sampli119 and analysis. 

:Dayid~b. Engelhardt · 
' Vic;e President 
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