
I. INTRODUCTION 

Network Environmental, Inc. was retained by Grand Haven Board Of Light and Power of Grand Haven, 

Michigan to conduct an emission study at the Sims Generating Station. The purpose of the study was to 

determine the particulate and HCL emissions from the boiler to document compliance with EPA MATS and 

Michigan ROP# MI-ROP-B1976-2018. 

The pollutants monitored and test methods usedwere as follows: 

• Particulate (Filterable) - U.S. EPA Reference Method 5 MATS 

• Hydrogen Chloride (HCL) - U.S. EPA Reference Method 26A MATS 

• Exhaust Gas Parameters (air flow rate, temperature, moisture & density) - U.S. EPA Methods 1.-4 

The emission limits for this source are: 

Particulate~ 0.0.3 Lbs/mmBTU 

Hydrogen Chloride (HCL) - 0.0020 Lbs/mmBTU 

The sampling was conducted over the period of February 13 and 14, 2019. by R. Scott Cargill and Richard D. 

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

Morse of Grand Haven Board of Light and Power. 

Mr. Jeremy Howe of the Michigan Department of Environmental Quality -Air Quality Division was present 

to observe the testing and source operation. 
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II. PRESENTATION OF RESULTS 

II.1 TABLE 1 
PARTICULATE EMISSION RESULTS SUMMARY 

BOILER3 
GRAND HAVEN BLP 

GRAND HAVEN, MICHIGAN 
FEBRUARY 13, 2019 

. . 

·. 
L . . 

Cornpound ··Sample Tirne 
Air Flow Rate %coz<21. Lbs/Hr(3l Lbs/rnrnBTu<•l . DSCFM(l) I 

.. · 
. · . ' .. . . .. . . I • . .. · .. 

1 9:35-11:53 194,81.7 9.8 3.321 .0.0052 

. Particulate 2 12:38-14:58 201,791. 
. 

9.5 3,719 0.0058 

3 15:37-17:53 206,127 9.5 4.809 0.0074 

Average 200,912 9.6 3.950 0.0061 

(1) DSCFM = Dry Standard Cubic Feet Per Minute (Standard Temperature & Pressure= 68 °F.& 29.92 in. Hg) 
(2) %CO2 = Percent Carbon Dioxide On A Dry Basis 
(3) Lbs/Hr= Pounds of particulate per hour 
(4) Lbs/MMBTU = Pounds Per Million BTU of Heat Input (Calculated using Equation 2.4 from EPA Method 19 with an 

F,Qf 1,800), 
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II.2 TABLE 2 
HCI EMISSION RESULTS SUMMARY 

BOILER 3 
GRAND HAVEN BLP 

GRAND HAVEN, MICHIGAN 
FEBRUARY 14, 2019 

-- ~ 

- ' Air Flow Rate_• -
%COi2> Lbs/Hr<3l -Compound I Silmple Time 

- DSCFM(t) Lbs/mmBTLJ(4l 
- - -

- - - - - I - -

1 8:45-10:39 
-

200,595 9.8 0.092 1.40E"4 

2 10:56-13:01 196,195 9.8 0.214 3.34E-4 

' HCI 
- 3 -13:24-15:19 193,740 10.1 0.186 2.85E-4 

Average 196,843 - 9.9 0.164 2.53E"4 
-

-
-

(1) DSCFM = Dry Standard Cubic Feet Per Minute (Standard Temperature & Pressure= 68 'F & 29.92 in. Hg) 
(2) %CO2 = Percent Carbon Dioxide On A Dry Basis 
(3) Lbs/Hr = Pounds of particulate per hour 
(4) Lbs/MMBTU = Pounds Per Million BTU of Heat Input (Calculated usin_9 Equation 2.4 from EPA Method 19 with an 

F, of 1,800 

~ 
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III. DISCUSSION OF RESULTS 

The results of the testing are summarized in Tables 1 through 2 (Sections 11.1 through ]l.2) as follows: 

Table 1 - Particulate Emission Results 

• Air Flow Rate (DSCFM) - Dry Standard Cubic Feet Per Minute (S1P = 68 °F & 29.92 in. Hg) 

• % CO2 - Percent Carbon Dioxide 

• . Mass Emission Rates (Lbs/MMBTU) - Pounds Per Million BTU Of Heat Input (Calculated Using 

Equation 2.4 From EPA Method 19 With An F, Of 1,800) and Pounds Per Hour (Lbs/Hr). 

Table 2 - HCI Emission Results 

• Air Flow Rate (DSCFM) - Dry Standard Cubic Feet Per Minute (STP = 68 °F & 29.92 in. Hg) 

• % CO2 - Percent Carbon. Dioxide 

• Mass Emission Rates (Lbs/MMBTU)- Pounds Per Million BTU Of Heat Input (Calculated Using 

Equation 2.4.From EPA Method 19 With An F, Of 1,800) and Pounds Per Hour (Lbs/Hr). 

IV. SAMPLING AND ANALYTICAL PROTOCOL 

The sampling location for the boiler exhaust was on the 160 inch diameter exhaust at a location that 

meets the minimum requirements of U.S. EPA Method 1. There were4 sample ports and 24 sampling 

polnts (6 per port) used for the testing. 

Prior to the sampling, a preliminary cyclonic/turbulent flow check was conducted on the exhaust stack. 

The sampling met the requirements of Method 1. 

Twenty four (24) sampling points (6 per port) were used for the isokinetlc sampling. The sampling point 

. dimensions for the isokinetic sampling were as follows: 

Sample Point 

1 

2 

3 

4 

5 

6 

4 

Dimension (Inches) 

3.36 

10.72 

18.88 

28.32 

40.00 

56.96 



IV.1 Particulate~ The particulate emission sampling was conducted by employing U.S. EPA Method 5 

MATS. This is an out of stack filtration method, where the sampling probe and filter are heated at 320 °F 

(plus or minus 25 °F). Each sample was 120 minutes in duration with a minimum sample volume of 2.0 

dry standard cubic meters collected. The samples were collected isokinetically on glass fiber filters. 

The nozzle/probe rinses & filters were analyzed for particulate by gravimetric analysis. All the quality 

assurance and quality control procedures listed in the method were incorporated in the sampling and 

analysis. Figure 1 is a diagram of the sampling train .. 

IV.2 HCI - 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 HCL was collected in the 

first two impingers of the sampling train, which contained 100 mis of 0.1 normal sulfuric acid. The probe 

rinse and the implnger catch were combined and analyzed for HCL using Ion-chromatography as described 

in the method. The filter was heated to between 248°F and 273°F 

Three (3) samples were collected from the exhaust. Each sample was ninety-six (96) minutes in duration 

with a mini.mum sample volume of 1.5 dry standard cubic meters. All the quality assurance and quality 

control requirements specified in the methods were incorporated in the sampling and analysis, A diagram 

of the sampling train is shown in Figure 2. 

IV.3 Exhaust Gas 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 1 through 

4. Air flow rates, temperatures and moistures were determined using the isokinetic sampling trains. Oxygen 

& carbon dioxide were determined by Orsat in order to determine gas density. 

Project Manager 
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This report was reviewed by: 

~~· ~ 
David D. Engelhardt 
Vice President 



°' 

Temperalure · 
Sensor· 

Healed 
Probe , 

s:Type 
Pilot Tube 

Slack Wall 

.··.· .. · ?2 
R.,, fl 

Manomeler 

Te·mperalure Sensor 
\. . . 

~• I (I]\• =- Probe 

Pilot Tube 

Filters 

Heated 
Filler Box 

ormce 

Manometer 

Condenser Coil 

I 

lceBalh/f~. I u1 
/L._ I 

Flask (ML Colleclor) 

Thermomelers 

I 
I .,.--1--Si!ica Gel Dryer 

I_P-

Vacuum Line -----

l 
Main Valve ... 

Vacuum Guage 

Afr light Pump 
Dry Gas Meler 

FIGURE 1 

EPA METHOD 5 

SAMPLING TRAIN 



--;---

Temperalure 
l;,onsor 

Slack Wall 

ll / -n ?1 
S-Type 

Nozzle Pftol TU-- -~ · ·_ : I:,: 
Pilot- 4 · 

, Manom.eler ...._,__ 

; ',I 

Temperalure Sensor 

\ ,----I . . 

~I I C!J[[, rl- Probe 

. '\ . . . . 

Pltol Tube 

FIiter 

1-iealod 
FIiier Box 

·., . .,. ' . 

l 

lmplngerTraln 

Silica Gel Dryer 

lmplngors 

Vacuum nm,/ 
Thormomelers 

Orllico 

◄-C0--1 J r I 

□ Mammolor 
Dry Gas Moler 

l 
Main Valve 

~ 

Varuum Guago 

Air llghl Pump 

FIGURE 2 

EPA 26A SAMPLING TRAIN 


