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I. INTRODUCTION

- Network EnVirohmental, Inc.‘wasretained by the Grand Haven Boa‘rd of Light ‘and Power ‘to condUCt an
emission stu,dy’at the J.B. Sims Generating 'StatiOn.‘ The purpose of«the study was to determine the

| particulate and hydrochloric acid (HCI) emissions from the boiler to document compliance with EPA MATS

~ and Michigan ROP No. MI-RQP-81976-2018. | G e

The following emission limits have been established for this source:

~ Polutant | ~ Emission Limit

. Particulate A - . 0.03 ‘Lbs/MMBTU
HCl | ~0.0020 Lbs/MMBTU

The foIIowing reference test methods were employed to conduct the emission samp|ing:

. ‘Partlculate (Fllterable) U.S. EPA Method 5 MATS
e HC-U.S. EPA Method 26A MATS .

e« Exhaust Gas Parameters (a|r flow rate, temperature, morsture & den5|ty) U.S. EPA Methods 1
through 4.

The sa‘mpling‘Was performed over the period of June 11-12, 2019 ,by R. Scott Cargill-and Richard D.

- Eerdmans of Network Environmental, Inc.. Assisting.in the study were Mr. Paul Cederquist and Mr. Chris

e ~ Morse of the Grand Haven Board of Light and Power. Mr. Jeremy Howe of the Michigan Department of

- Environment, Great Lakes and Energy (EGLE) Air Quality Division was present to observe the samplmg

'~ and source operatlon



II. _PRESENTATION OF RESULTS

II.1 TABLE1

PARTICULATE EMISSION RESULTS SUMMARY

BOILER 3

GRAND HAVEN BLP

- GRAND HAVEN, MICHIGAN

JUNE 11, 2019

| rowrate | |  prticute Emission Rates
Time .ol pSeEM @ | %€ @b o s et s e )
el e | Lbs/Hr® | Lbs/MMBTU®™. |
1| 08:04-10:20 199359 | 110 210 | 00029
2! 110:58-13:16 | 206,026 | 11.0 169 | 00022
3 | 13:51-16:07 205598 11.0 214 0.0028
Average 203,661 110 1.98 0.0027

(1)
(2)
(3
(4)

DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 oF & 29.92 in. Hg)
%CO0; = Percent Carbon Dioxide On A Dry Basis v

Lbs/Hr = Pounds Of Particulate Per Hour

Lbs/MMBTU = Pounds Of Particulate Per Million BTU of Heat Input

Calculated Using Equatlon 19 6 Found In EPA

‘Method 19 For CO; On A Dry Basis Wlth An F Factor Of 1,800 DSCF/MMBTU.




I1.2 TABLE 2
HCI EMISSION RESULTS SUMMARY
BOILER 3
GRAND HAVEN BLP
GRAND HAVEN, MICHIGAN
JUNE 12, 2019

G)
(4)
©

Mg/M3 = Milligrams Of HCI Per Dry Standard Cubic Meter
Lbs/Hr = Pounds Of HCI Per Hour

Lbs/MMBTU = Pounds Of HCl Per Million BTU of Heat Input
' Method 19 For COz On A Dry Basis Wlth AnF Factor Oof1 800 DSCF/MMBTU.

| ArFlowRate | | Ha | HOlEmissionRates
- DSCFM @ | % CO2 ('2‘)_/ Concentratlon:r b o D
7 ) Mg/M3 (3) > A bs/Hr (4) Lbs/MMBTU (5):‘;3_
1 ’ 07:58-09:58 -196,002 10.8 ~ 0.060 -0.044 6.27E-05"
2 10:21:-1‘2:15_ 194,055 11.3 0.074 ~ 0.054 ' 7.34E-05
3 ‘12:'31-14:181 ‘ 192,905’ 11.0 0.054 0.039‘ ~ 5.53E-05
Average ' _ 194 321 11.0 0.063 0.046 : 6.38E-05
(1) DSCFM = Dry Standard Cubic Feet Per Minute (STP = 68 °F & 29 92in. Hg)
(2)  %CO, = Percent Carbon Dioxide On A Dry Basis

Calculated Usmg Equatron 19-6 Found In EPA -




III.DISCUSSION OF RESULTS

The results of the emission sampling are summarized in Tables 1 and 2 (Section L1 & I1.2). The results

are presented as follows:

) III.1V Particulate Emission Results Summary (Table 1)
: Tabyle"l summarizes the particulate emission results for the boiler as follows:
| ‘." Sample |
o Time
e Air Flow Rate (DSCFM) Dry Standard Cubic Feet Per Minute (STP 68 °F & 29. 92 in. Hg)
. ‘Carbon Dioxide (CO2) Concentration (%) — : Percent Carbon Dioxide On A Dry Basis
e Particulate Mass Emission Rate (Lbs/Hr) — Pounds of Particulate Per Hour :
. f'P_articu/late‘Mass'Emission Rate (Lbs/MMBTU) ‘Pounds’ Of Particulate Per Million. BTU of Heat
' ’, ’Input Calculated Usmg Equation 19-6 From EPA Method 19 For CO; On A Dry Basrs W|th AnF
Factor Of 1,800 DSCF/MMBTU

A more detailed breakdown of eacAh individ,UaI particulate sample can be found \in Appendix A.

IIL.2 HCl Emission Results SummarY'(Table 2)
“Table 2 surnmarizes the HCl emission resuits for the boiler as follows:
e Sample ' | '
o Time , -
e Air Flow Rate (DSCFM) - Dry Standard Cublc Feet Per Minute (STP 68 °F & 29 92 m Hg)
. Carbon D|0X|de (CO2) Concentration (%) - Percent Carbon Dioxide On A Dry Basis
e HC Concentration (Mg/M3) N Mllllgrams Of HCl Per Dry Standard Cubic Meter
o HCl Mass Emission Rate (Lbs/Hr) Pounds of HCI Per Hour o ,
e HCI Mass Emission Rate (Lbs/MMBTU) Pounds Of HCI Per Mrlllon BTU of Heat Input. .
B Calculated Using Equatlon 19 6 From EPA Method 19 For CO2 On A Dry Ba5|s With An F Factor Of
1,800 DSCF/MMBTU. ’ ‘ '

A more detailed breakdOwn of each individual HCl sample can be found in Appendix A.

III 3 Emlsswn lelts

The foIIowmg em155|on |ImltS have been establlshed for this source:



. Pollutant | EmissionLimit .

Particulate ) ' 0.03 Lbs/MMBTU
HCI 0.0020 Lbs/MMBTU

~ The results of the particulate and HCI emission sampling are well below all of the established emission
I|m|ts ‘ ‘

" IV. SAMPLING AND ANALYTICAL PROTOCOL

The sampling location for the boiler exhaust is on the 160 inch diameter eXhaust at a location that rneets
‘;‘the mlnlmum requirements of US. EPA Method 1. There are 4 sample ports. Twenty-Four (24) samplmg -
) pomts (6 per port) were: used for the isokinetic sampling. The sampling point dlmen5|ons were as '
~ follows:

Sa’m“gle Point L Dimension (Inches) ‘

I 3.36
2 | 10.72
3 18.88
4 28.32
5 40,00
6 56.96

"~ Prior to the em|SS|on testing, prellmlnary veIoaty/cycIomc (turbulent) flow measurements/checks were

c conducted AII the sampling Iocatlons and flows passed the reqwrements of Methods 1 and 2.

IV 1 Partlculate The partlculate emission sampllng was conducted in accordance wrth u.s. EPA
: gMethod 5 MATS. ThlS isan out stack filtration method using a heated fllter and probe (heated at 320 °F

| ! plus or mlnus 25 °E). The samples were collected lsokmetlcally on ﬂlters Three (3) samples were

~ collected ’from the boiler exhaust. Each sample was one hundred twenty (120) mmutes in'duration and -

. had a minimum sample vqume of two (2 O) dry standard cubic meters (DSCM)



'k The nozzle/probe rinses and filters were analyzed gravimetrically for particulate in accordance with
Method 5 MATS.  All the quality assurance and quality control procedures listed in the methods were

incorporated in the sampling and analysis.  The particulate sampling train is shown in Figure 1.

- IV.2' Hydrochloric Acid'— The HCl emission sampling was conducted in accordance with U, S EPA

Method 26A MATS. The sampling was performed isokinetically in accordance with the method The filter

and probe were heated to between 248 °F and 273 °F. The HCl was collected in the first two impingers of

- the sampling train, which contained 100 mls of 0.1 normal sulfuric aC|d. The probe rinse and the i |mp|nger

- catch from the impingers were combined and anaiyzed for HCl using Ion-chromatOQraphy as described in
 the method. ' ' o

: "Three (3) samples were collected from the boiler exhaust. Each sample was ninety-six (96) minutes in
durat|on and had a m|n|mum sample volume of 1.5 dry standard cubic meters (DSCM) All the quallty
assurance and quality control reqwrements specified in the method were mcorporated in the samphng and

: analySIs A dlagram of the sampllng train is shown in Figure 2.
IV 3 Exhaust Gas Parameters The exhaust gas parameters (air flow rate, temperature moisture and =
e denS|ty) were determmed in con]unctlon with the other. sampllng by employing U. S EPA Methods 1 through

-4,

Air fI,ow_‘ rates, temperatures and moistures were determined using the isokinetic sampling trains. Bag

- samples were collected from the exhaust of these trains and analyzed by ORSAT to determine the oxygen

: and carbon dioxide concentrations All the quality assurance and quallty control procedures listed in the

methods were mcorporated in the sampllng and analys:s

 This report was prepared by: e . Thispeport was reviewed by:

‘David D. Engelhardt | Lo - 4
~ Vice President ~ L - ‘ President
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