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BT Environmental Consulting, lnc. (BTEC) was retained by Tetra Tech Inc. (Tetra Tech) 
to conduct a performance test in conformance with Michigan Rule 972 "Emissions 
Standards For Existing Sewage Sludge Incineration Units" and 40 CPR Part 60 Subpart 
MMMM. The test progran1 consisted of sampling and analysis of stack exhaust gas 
concentrations and emission rates for filterable particulate matter (PM), multiple metals 
(Cd, Pb, and Hg), dioxins and furans (D/F), hydrogen chloride (HCl), carbon monoxide 
(CO), sulfur dioxide (S02), and oxides of nitrogen (NOx) from the Incinerator exhaust 
stack located at the City of Warren Wastewater Treatment Plant (WWTP). The emissions 
test program was conducted on June 14-15,2016. 

Testing consisted oftriplicate 84-minute test runs for PM and HCl, triplicate 120-minute test 
runs for metals and D/F, and triplicate approximate 120-minute test rw1s for CO, S02, and 
NOx. The emissions test program was required by MDEQ Air Quality Division Renewable 
Operating Permit (ROP) No. MI-ROP-Bl792-2016. The results of the emission test program 
are summarized by Table I. 

Table I 
Incinerator Overall Emission Summary 

Test Date: June 14-15, 2016 

Pollutant Emission Limit' Emission Rate' 
PM 80 mg/dscm 2.5 mg/dscm 

NOx 220 ppmv 203 ppmv 
S02 26ppmv 2.9 ppmv 
co 3,800 ppmv 3,380 ppmv 

Dioxins and Furans 
5.0 ng/dscm total or 4.8 ng/dscm total 
0.28 ng/dscm TEQ 0.14 ng/dscm TEQ 

Cadmium 0.095 mg/dscm 0.002 mg/dscm 
Metals Lead 0.3 mg/dscm 0.008 mg/dscm 

Mercury 0.28 mg/dscm 0.029mg/dscm 
HCl 1.2 ppmv 0.4 ppmv 

1: All emission limits and emission rates are corrected to 7% oxygen. 
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1. Introduction 

BT Environmental Consulting, Inc. (BTEC) was retained by Tetra Tech Inc. (Tetra Tech) 
to conduct a performance test in conformance with Michigan Rule 972 "Emissions 
Standards For Existing Sewage Sludge Incineration Units" and 40 CFR Part 60 Subpart 
MMMM. The test program consisted of sampling and analysis of stack exhaust gas 
concentrations and emission rates for filterable particulate matter (PM), multiple metals 
(Cd, Pb, and Hg), dioxins and furans (D/F), hydrogen chloride (HCl), carbon monoxide 
(CO), sulfur dioxide (S02), and oxides of nitrogen (NOx) from the Incinerator exhaust 
stack located at the City of Warren Wastewater Treatment Plant (WWTP). The emissions 
test program was conducted on June 14-15,2016. The purpose of this report is to 
document the results ofthe test program. 

AQD has published a guidance document entitled "Format for Submittal of Source 
Emission Test Plans and Repmts" (December 2013). The following is a summary of the 
emissions test program and results in the format suggested by the aforementioned 
document. 

La Identification, Location, and Dates of Test 

Sampling and analysis for the emission test program was conducted on June 14-15, 2016 at 
the WWWTP in Warren, Michigan. The test program included evaluation ofNOx, CO, 
S02, D/F, metals, PM, and HCl from the incinerator exhaust. 

l.b Purpose of Testing 

AQD issued Renewable Operating Petmit No. MI-ROP-B1792-2016 to WWWTP on June 
15, 2016. This permit limits emissions from each turbine as summarized by Table I. 

Table 1 
XIS JDg u tpte ear ewage u1ge IDISSIOll IIIli a lOllS E . f M If I H th S Sl d E . . L" "t f 

Pollutant 
PM 

NOx 
S02 
co 

Dioxin and Furans 

Metals 

HCl 
Alllmuts are corrected to 7% oxygen 
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Part 62 Subpart LLL Limit 
80 mg/dscm 
220ppmV 
26 ppmV 

3,800ppmV 
5.0 ng/dscm total or 0.28ng/dscm TEQ 

Cadmium 0.095 mg/dscm 
Lead 0.3 mg/dscm 

Mercury 0.28 mg/dscm 
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l.c Som·cc Description 

The City ofWan·en owns and operates a multiple hearth sewage sludge incinerator located 
in Warren, Michigan. The incinerator combusts natural gas and sewage sludge, a product 
of secondary and tertiary waste water treatment processes, also known as biosolids. The 
incinerator exhaust gases are passed through a wet scrubber prior to discharge to 
atmosphere. 

1.d Test Progt·am Contacts 

The contact for the source and test repmt is: 

Mr. Todd Schaedig, P.E. 
Facility Engineer 
City of Warren Wastewater Treatment Plant 
32360 Warkrop Ave. 
Warren, MI 48093 
586-264-2530 ext 8203 

Ms. Valerie Guenther P.E. 
Project Manager 
Tetra Tech Inc. 
710 Avis Drive, Suite 100 
Ann Arbor, Michigan 48108 
734-765-3984 (c) 734-213-4043 (w) 

Mr. Barry P. Bouliatme 
Senior Project Manager 
BT Environmental Consulting, Inc. 
4949 Femlee Avenue 
Royal Oak, MI 48073 
313-449-2361 

Names and affiliations for personnel who were present during the testing progratn are 
surnmat'ized by Table 2. 

Tetra Tech 
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Name and Title 

Ms. V a! erie Guenther 
Project Manager 

Mr. Matthew Young 
Project Manager 

Mr. Paul Diven 
Environmental Technician 

Mr. David Trahan 
Enviromnental Technician 

Mr. Mike Nummer 
Enviromnental Technician 

Mr. Jake Zott 
Enviromnental Technician 

Mr. Mark Dziadosz 

2. Summary of Results 

Table 2 
Test Personnel 

Affiliation 

Tetra Tech Inc. 
710 A vis Drive, Suite 100 
Ann Arbor, Michigan 48108 

BTEC 
4949 Fernlee 
Royal Oak, MI 48073 

BTEC 
4949 Fernlee 
Royal Oak, MI 48073 

BTEC 
4949 Femlee 
Royal Oak, MI 48073 
BTEC 
4949 Fernlee 
Royal Oak, MI 48073 
BTEC 
4949 Femlee 
Royal Oak, MI 48073 
MDEQ 
Air Quality Division 

Telephone 

(734) 765-3984 

(248) 744-9133 

(248) 548-8070 

(248) 548-8070 

(248) 548-8070 

(248) 548-8070 

(586) 753-3745 

Sections 2.a tluough 2.d summarize the results of the emissions compliance test program. 

2.a Operating Data 

Process data monitored during the emissions test program included sludge feed rate in wet 
tons per hour, pH at the venturi stage drain, water flow in gpm and differential pressure in 
inches of water colwnn across the VenturiPak unit and combustion chan1ber temperature of 
hearths 5, 6, & 7 in degrees Fahrenheit. The actual data that was recorded is compiled and 
averaged per the rule in Appendix F. 

2.b Applicable Permit 

The applicable permit for tins emissions test program is Renewable Operating Permit 
(ROP) No. MI-ROP-B1792-2016. 

Tetra Tech 
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2.c Results 

The overall results of the emission test program are summarized by Table 3 (see Section 
5.a). Detailed emission summaries can be found in Tables 4-6. 

3. Source Description 

Sections 3.a through 3.e provide a detailed description of the process. 

3.a Process Description 

The City of Warren owns and operates a multiple hearth sewage sludge incinerator located 
in Warren, Michigan. The incinerator combusts natural gas and sewage sludge, a product 
of secondary and tertiary waste water treatment processes, also known as biosolids. The 
incinerator exhaust gases are passed through a wet scrubber prior to discharge to 
atmosphere. 

3.b Process Flow Diagram 

Due to the simplicity of the incinerator, a process flow diagram is not necessary. 

3.c Raw and Finished Materials 

The process combusts dewatered biosolids which is H:d to the incinerator at a maximum 
rate of 7 wet tons per hour, which is equivalent to an 85% feed rate of 6.4 wet tons per 
hour. 

3.d Process Capacity 

The process combusts dewatered biosolids which is fed to the incinerator at a maximum 
rate of7.5 wet tons per hour, which is equivalent to an 85% feed rate of5.95 wet tons per 
hour. 

3.e Process Instrumentation 

Process data monitored during the emissions test program included sludge feed rate in wet 
tons per hour, pH at the venturi stage drain, water flow in gpm and differential pressure in 
inches of water column across the V enturiPak unit and combustion chamber temperature of 
hearths 5, 6, & 7 in degrees Fahrenheit. The actual data that was recorded is compiled and 
averaged per the rule in Appendix F. 

4. Sampling and Analytical Procedures 

Sections 4.a through 4.d provide a summary of the sampling and analytical procedures 
used. 

Tetra Tech 
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4.a Sampling Train and Field Procedures 

Sampling and analytical methodologies for the emissions test program were separated into 
five categories as follows: 

(1) Measurement of exhaust gas velocity, molecular weight, and moisture content; 
(2) Measurement of exhaust gas filterable PM and HCl concentration using USEPA 

Method 5/26A 
(3) Measurement of exhaust gas metals concentration using USEP A Method 29 
( 4) Measurement of exhaust gas D/F concentration using USEP A Method 23 
(5) Measurement of exhaust gas 0 2, C02, NOx, S02 and CO concentration using 

USEP A Method 3A/6C/7E/l 0 

Sampling and analytical methodologies by category are summarized below. 

Exhaust Gas Velocity, Molecular Weight, and Moisture Content 

Stack gas velocity traverses were conducted in accordance with the procedures outlined in 
Method 1 and Method 2. S-type pi tot tubes with thermocouple assemblies, calibrated in 
accordance with Method 2, Section 4.1.1, were used to measure exhaust gas velocity 
pressures (using a manometer) and temperatures during testing. The S-type pitot tube 
dimensions outlined in Sections 2-6 through 2-8 were within specified limits, therefore, a 
baseline pitot tube coefficient of0.84 (dimensionless) was assigned. A diagram of the 
sample points is provided in Figure 1. 

Cyclonic flow checks were performed at each san1pling location. The existence of 
cyclonic flow is detennined by measuring the flow angle at each sample point. The flow 
angle is the angle between the direction of flow and the axis of the stack. If the average of 
the absolute values of the flow angles is greater than 20 degrees, cyclonic flow exists. The 
null angle was detennined to be less than 20 degrees at each sampling point. 

The Molecular Weight of the gas stream was evaluated according to procedures outlined in 
Title 40, Part 60, Appendix A, Method 3A. The 0 2/C02 content of the gas stream was 
measured using an 02/C02 analyzer. 

Exhaust gas was extracted as part of the sampling train. Exhaust gas moisture content was 
then determined gravimetrically. 

PM and HCI (USEPA Method 5/26A) 

40 CFR 60, Appendix A, Method 5, "Determination of Particulate Emissions from 
Stationmy" and 40 CFR 60, Appendix A, Method 26A, "Determination of Hydrogen 
Halide and Halogen Emissions from Stationary Sources" was used to measure PM and 
HCI concentrations and emission (see Figure 2 for a schematic of the sampling train). 

Tetra Tech 
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BTEC's Nutech® Model2010 modular isokinetic stack sampling systems consisted of(!) 
a glass nozzle, (2) a steel probe with glass liner, (3) a set offour Greenburg-Smith (GS) 
impingers with the first and third modified and second standard GS impingers, the first 
two containing 100 ml O.lN H2S04, the third empty, and a fourth modified GS impinger 
containing approximately 300 g of silica gel desiccant, ( 5) a length of sample line, and ( 6) 
a CleanAir® control case equipped with a pump, dry gas meter, and calibrated orifice. 

A sampling train leak test was conducted before and after each test run. After completion 
of the final leak test for each test run, the filter was recovered, and the probe, nozzle and 
the front half of the filter holder assembly were brushed and triple rinsed with acetone. 
The acetone rinses were collected in a pre-cleaned sample container. The impinger catch 
solution was then transferred to pre-cleaned sample containers. The impingers were then 
triple rinsed with deionized water (DI H20), and the rinses added to the H2S04 sample 
containers. The back-half of the filter holder was rinsed and added to the H2S04 sample 
container. The containers were labeled with the test number, test location, test date, and 
the level of liquid was marked on the outside of each container. 

Metals (USEP A Method 29) 

40 CFR 60, Appendix A, Method 29, "Determination of Metals Emissions From 
Stationary Sources" was used to measure metals concentrations and calculate appropriate 
emission rates (see Figure 3 for a schematic of the sampling train). 

BTEC's Nutech® Model2010 modular isokinetic stack sampling system consisted of(!) 
a Teflon coated stainless steel nozzle, (2) a glass probe, (3) six Greenburg-Smith (GS) 
impingers with the first two filled with I 00 ml of a 5% HN03 I 10% H202 solution, an 
empty impinger, then two with 100 ml of a 4% KMn04 I 10% H2S04 solution, and a 
modified impinger filled with approximately 300 grams of silica gel. (4) a length of 
sample line, and (5) a Nutech® control case equipped with a pump, dry gas meter, and 
calibrated orifice. 

Upon completion of the final leak test for each test run, the filter was recovered, and the 
nozzle and the front half of the filter holder assembly were brushed and triple rinsed with 
100 ml of O.lN HN03. The rinses were collected in a pre-cleaned sample container and 
prepared for transport. 

The back half of the filter housing and first t!n·ee impingers were triple rinsed with 100 ml 
ofO.lN HN03. The fourth impinger (empty) was rinsed with 100 ml of0.1N HN03. The 
fifth and sixth impingers were triple rinsed with I 00 ml ofKMN04, followed by a triple 
rinse with 100 ml of H20 and placed in their respective sample containers. The impingers 
were then triple rinsed with 25 ml of 8N HC! and placed in sample container with 200 ml 
H20. 

Tetra Tech 
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Dioxins and Furans (USEP A Method 23) 

40 CFR 60, Appendix A, Method 23, "Determination of Polychlorinated Dibenzo-p­
dioxins and Polychlorinated Dibenzofurans from Municipal Waste Combustors" was used 
to evaluate CDD/CDF concentrations (see Figure 4 for a schematic of the sampling train). 

The Method 23 sampling train consisted of (1) a borosilicate glass or quartz nozzle, (2) a 
steel probe w/ glass liner, (3) a heated quartz fiber filter assembly, (4) a glass recirculating 
ice water condenser system, (5) a XAD-2 sorbent trap, (6) an empty pot bellied impinger, 
(7) a set of four GS impingers, (8) a length of sample line, and (9) a Nutech® control case 
equipped with a pump, dry gas meter, and calibrated orifice. 

Prior to each test, the first and second impingers were filled with 100 ml ofHPLC water, 
the third impinger was empty, and the fourth impinger contained approximately 300 g of 
silica gel desiccant. 

Upon completion of the final leak test for each test run, the filter was recovered, and the 
nozzle and the front half of the filter holder assembly were brushed and triple rinsed with 
Acetone and MeC12. The rinses were collected in a pre-cleaned sample container. 

The back half of the filter housing was rinsed with acetone and MeC12. The Condenser 
was soaked in MeC12 for 5 minutes with three separate portions and recovered into the pre­
cleaned sample container. A repeat of this rinse method using toluene was performed and 
added to the sample container. 

0 2, C02, NOx, S02 and CO (USEPA Method 3A/6C/7E/10) 

The NOx content of the gas stream was measured using a Thetmo Model42i NOx gas 
analyzer. The CO content of the gas stream was measured using a TECO 48 CO gas 
analyzer. The S02 content was measured using a Western Research S02 gas analyzer. The 
02/C02 content was measured using a Servomex 4000 gas analyzer. The gas stream was 
drawn through a stainless-steel probe with a heated in-line filter to remove any particulate, 

a heated Teflon® sample line, through a refrigerated Teflon® san1ple conditioner to 
remove the moisture from the sample before it entered the gas analyzers. Data was 
recorded on a PC equipped with data acquisition software. Recorded NOx concentrations 
were averaged and reported for the duration of each test (as drift corrected per Method 7E). 
A drawing of the sampling train used for the testing program is presented as Figure 5. 

In accordance with Method 7E, a 4-point (zero, low, mid, and high) bias check and 
calibration check was performed on the analyzer prior to initiating the test program. 
Following each test run, a 2-point (zero and high) calibration dl·ift check was perfonned. 
The NOx analyzer was operated at the 0-500 ppm range. The CO analyzer was operated at 
the 0-5000 ppm range. The S02 analyzer was operated in the 0-100 ppm range. 

Tetra Tech 
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4.b Recovery and Analytical Procedures 

Descriptions of the recovery procedures are provided in section 4 .a for each sampling 
method. 

4.e Sampling Ports 

A diagram of the stack showing sampling ports in relation to upstream and downstream 
disturbances is included as Figure 1. 

4.d Traverse Points 

A diagram of the stack indicating traverse point locations and stack dimensions is included 
as Figure 1 

5. Test Results and Discussion 

Sections 5.a through 5.k provide a sununary of the test results. 

5.a Results Tabulation 

The overall results of the emissions test program are summarized by Table 3. Detailed 
results for the emissions test program are stmrmarized by Tables 4 through 6. 

Table 3 
Incinemtor Overall Emission Summary 

Test Date: June 14-15,2016 

Pollutant Emission Limie Emission Rater--
PM 80 mg/dscm 2.5 mg/dscm 

NOx 220ppmv 203 ppmv 
S02 26 ppmv 2.9ppmv 
co 3,800 ppmv 3,380 ppmv 

Dioxins and Furans 
5. 0 ng/ dscm total or 4. 8 ng/ dscm total 
0.28 ng/dscm TEQ 0.14 ng/dscm TEQ 

Cadmium 0.095 mg/dscm 0.002 mg/dscm 
Metals Lead 0.3 mg/ dscm 0.008 mg/dscm 

Mercury 0.28 mg/dscm 0.029 mg/dscm 
HCl 1.2ppmv 0.4ppmv 

1: All emission limits and emission rates are corrected to 7% oxygen. 

5.b Discussion of Results 

All emissions are below their corresponding limits. 

Tetra Tech 8 
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S.c Sampling Procedure Variations 

On June 14 during Run 1 of the PM/HCl testing the computer recording CEM data crashed 
and consequently all CEM data for the mn was lost. The drift corrected oxygen values 
measured for Run 2 and Run 3 were averaged together and used for Run 1 in order to 
calculate PM and HCl emission rates corrected to 7% oxygen. 

A blank correction was not applied to the Method 29 results. The uncorrected laboratory 
results bias the metals concentrations high, but the results are over an order of magnitude 
below the corresponding emission limit, therefore blank correction is not necessary. 

S.d Process or Control Device Upsets 

No upset conditions occurred during testing. 

S.e Control Device Maintenance 

There was no control equipment maintenance performed during the emissions test 
progran1. 

S.f Re-Test 

The emissions test program was not a re-test. 

S.g Audit Sample Analyses 

An audit sample for cadmilllll, lead, and mercury was sent to Maxxan1 for analysis. 

S.h Calibration Sheets 

Relevant equipment calibration docUlllents are provided in Appendix B. 

S.i Sample Calculations 

Sample calculations are provided in Appendix C. 

S.j Field Data Sheets 

Field documents relevant to the emissions test program are presented in Appendix A 

S.k Laboratory Data 

Laboratory analytical results are presented in Appendix E. Raw CEM data is 
provided electronically in Appendix D. 

Tetra Tech 
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T!lblc4 
Incinerator Partlcul!ltc Matter !Inti HCI Emission U!!tes 

CompuiJy WWTP 
Source Dcsi~nl-ltlou Inchtel'ator 

Test Dote 6/14/2016 6/1412016 6/14(!016 

Test Run Time I 0:06~ II ;36 12:20-13:52 14:35-16:04 

Meter/Nuzzle ln(ormution P-1 P-2 P-3 -

Meter Temperature Tm (F) "/8.5 82.3 81.3 

Meter Pressure - Pm (in. Hg) 29.6 29.6 29.6 

Measured Sample Volume (Vm) 84.2 90.6 82.6 

Sample Volume (Vm-Std ft3) 81,4 87.1 79.4 

Sample Volume (Vm-Std m3) 2.31 2.47 2.25 

Condensate Volume (Yw·sld) 2.980 3.753 3.574 

Gus Density (Ps{std) lbstnJ) (wet) 0.0762 0,0760 0.0759 

Gas Density (Ps(stq) lb.'llf\3) (dry) 0.0772 0.0772 0.0772 

Total weight ofs<~mplcd gas (m g l!Js) (wet) 6.43 6.90 6.30 

Total weight of sampled gas (m g lbs} (dry) 6.29 6.73 6.13 
Nozzk Size- An (sq. ft.) 0.001336 0.001336 0.001336 

Isokinetic Variation- I 101.8 100.9 lOLl 

Stack Data 

Average Stack Temperature- Ts (F) 89.3 94.8 96.3 

Molecular Weight Stack Gas- dry (M(j) 29.9 29.9 29.9 

Molecular Weight Stack Gas~wct (Ms) 29.5 29.4 29.4 

Stack Gus Specific Gravity (Gs) !.OIS Ull5 1.014 

Percent Moisture (Bws) 3.53 4.13 4.31 

Water Vapor Volume (fraction) 0.0353 0.04 !3 0.0431 

Pressure- Ps ("Hg) 29.3 29.3 29.3 

Average Stack Velocity ~Vs (ft/scc) 13.1 14.3 13.1 

Area of Stack (f\2) 12.4 12.4 12.4 

Oxygen(%) 10.71 11.9) 9.49 

Exb{t\!St Gm; l"lqwrate 

Flowrate ftJ(Actual) 9,740 10,685 9,762 

Flowrate ft3 (Standard Wet) 9,181 9,971 9,085 

Flowrate ft3 (Standard Dry) 8,857 9,559 8,694 

Flowrate m3 (standard dry) 251 271 246 

TQtllll'nrtlculntc Wt!iehts fm2) 

Nozzle/Probcll1iltt!r 4.1 6.4 1.9 

Toial P«rticulatc Cnnceritration 
lb/1000 lb (wet) 0.001 0.002 0.001 

lb/1000 lb (d<y) 0.001 0.002 0.001 

mgldscm (dry) 1.8 2.6 0.8 

mg/dscm (dry) @7%02 2.4 4.0 1.0 
'Tidscf 0,0008 0.0011 0.0004 

Total Particulate l!:llli~~ion UatC 
Jb/ hr 0.06 0.09 0,03 -

To'talllCI Weight ug) 

Sample Catch 910.00 980.00 870.00 

Blank correction 0.00 0.00 0.00 

Total 910.00 980.00 870.00 

TOtal HCI C~neentnltion 

lb/1000 lb (d<y) 0.0003 0.0003 0.0003 

mg/dscm (dry) 0.4 0.4 0.4 
PPMV (d<y) 0.3 0.3 0.3 
PPMV (dr)r) @)7%02 0.4 0.4 0.3 
T(ltal UCI EmissiOn Uatc 

lb/ hr 0,01 0.01 0.01 

Averfli!;C 

80.7 
29.6 
85.8 

$2.7 
2.34 

3.436 
0.0760 

0.0772 

6.54 
6.38 

0.001336 
101.3 

93.4 
29.9 

29.4 
1.016 

3.99 
0.0399 

29.3 
13.5 

12.4 

10.7 

10,062 
9,412 

9,037 
256 

4.1 

0.001 
0.001 

1.7 
2.5 

0.0008 

0.06 

920.00 

0.00 
920,00 

0,0003 

0.4 
0.3 
0.4 

0.01 Rev. 13.0 
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Temperature 1in (F) 
Pressure- Pm (in. Hg) 

Sample Volume (Vm) 
Volume (Vm-Std ll3) 
Volume (Vm-Std m3) 

Volume (Vw-std) 
Density (P~(std) !Uslft3) (wet) 
Densily (Ps(std) lbsftl3) (dry) 

gas (m g lbs) (wet) 

' gas (m g lbs) {dry) 
; -An (sq. ll.) 

Temperature- Ts (F) 
Weight Stack Gas- dry (Md) 
Weight Stack Gas-wet (Ms) 

Gravity (Gs) 

' (Bws) 

Wet) 
Dry) 
dry) 

TableS 
Incinerator Metals Emission Rates 

WWWTI' 
Incinerator 

61J5fl016 

9:59-12:07 

80,0 

29.4 
111.4 
106.5 
3.04 
3.249 

11.0764 
0.0773 

8.,39 

8.23 
0.001315 

99.9 

91.9 
29.9 
29.6 
1.021 
2.96 

0.0296 
29.2 
12.4 

12.4 
11.25 

9,271 
8,655 
8,399 

238 

4.0 
15.4 
50.8 

1.32E-03 
1.90E-03 

4.12E-06 
5.l!E-03 
7.36E-03 

1.36E-05 
1.69E-02 

6/15/2016 

13:14-15:21 

92.3 
29.4 
112.7 
105.3 
2.98 

2.754 
om65 
0.0773 

8.27 
8.14 

0.001315 
99.6 

98.6 
29.9 
29.6 
1.023 
2.55 

0.0255 
29.2 
12.4 
12.4 

11.08 

9,264 
8,545 
8,327 
236 

4.3 
16.8 
68.5 

1.43E-03 
2.03£-03 

4.55E-06 
5.63E-03 
7.97E-03 

1.86E-05 
2,30E-02 

6/15fl016 

16:05-18:ll 

94.8 
29.4 
! 14.7 
106.7 
3.02 

3.895 
0.0762 
0.0773 

8.43 
8.25 

0.001315 
101.1 

96.3 
29.9 

29.5 
1.019 
3.52 

0.0352 
29.2 
12.5 

12.4 
11.08 

9,299 

8,614 
8,311 
235 

4.5 
18.6 
65.2 

1.50E-03 
2.13E-03 

4.97£-06 
6.16£-03 
8.71£-03 

1.74£-05 
2.16£-02 

89.0 

29.4 
113.0 
106.2 
3.01 

3.299 
0.0761 
0.0773 

8.36 
8.21 

0.001315 
100.2 

95.6 
29.9 
29.6 
1.021 
3.01 

0.0301 
29.2 
12.4 

12.4 
ll.l 

9,278 

8,605 
8,346 

236 

4.3 
16.9 
61.5 
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Company 
Source P.t-~signa,timi 
TcstDato 

Mcfer/No:.zle Infol'm~ti<in 

Meter Temperature Tm (F) 
Meter Pressure- Pm (in. Hg) 
Measured Sample Volume (Vm) 
Sample Volume (Vm-Std 1\3) 
Sample Volume (Vm-Std m3) 
Condensate Volume (Vw-std) 
Gas Density (Ps(std) lbs/ft3) (wet) 
Gas Density (Ps(std) lbs/f\3) (dry) 
Total weight of sampled gas (m g lbs) (wet) 
Total weight of sampled gas (m g lbs) (dry) 
Nozzle Size- An (sq. ft.) 
Isokinetic Variation- I 

stack Data 

Average Stack Temperature - Ts (F) 
Moleculac Weight Stack Gas- dry (Md) 
Molecular Weight Stack Gas-wet (Ms) 
Stack Gm; Specific Gravity (Gs) 
Percent Moisture (Bws) 
Wutcr Vapor Volume (fraction) 
Pressure- Ps ("Hg) 
Average Stack Velocity -Vs (ft/sec) 
Area of Stack (ft2) 

Exhaust Gois Flow rate 

Flowrate ft3(Actual) 
Flowrate ft3 (Standard Wet) 
Flowrate ft3 (Standm·d Dry) 
Flowrate m' (standard dry) 

Table6A 
Incinerator Dioxins and Furans Emission Rates 

WWTP 
htcincrator 

6/15/2016 6{15/2016 6{15/2016 

P-1 P-2 p:3 

70.8 80.2 82.1 
29.4 29.4 29.4 
107.7 110.4 107.9 
105.0 105,8 103.0 
2.97 2.99 2.92 
3.598 4.267 4.305 
0.0763 0,0761 0,0761 
0.0773 0.0773 0.0773 
8.28 8.38 8.17 
8.12 8.18 7.97 

0.001336 0.001336 0.001336 
100.3 100.4 101.1 

90.4 96.2 94.0 
29.9 29.9 29.9 
29.5 29.5 29.4 
1.020 1.017 1.017 
3.31 3.88 4.01 

0.0331 0.0388 0.0401 
29.2 29.2 29.2 
12.0 12.3 11.9 
12.4 12.4 12.4 

8,963 9,172 8,842 
8,391 8,497 8,224 
8,113 8,167 7,895 
230 231 224 

Avera e 

77.7 
29.4 
108.7 
104.6 
2.96 

4.056 
0.0762 
0.0773 

8.28 
8.09 

0.001336 
100.6 

93.5 
29.9 
29.5 
1.018 
3.73 

0.0373 
29.2 
12.1 
12.4 

8,992 
8,371 
8,058 
228 
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Parameter 

Test Run Date 
Test Run Time 

Oxygen Concentration (%) 
Oxygen Concentration(%, drift corrected as per USEPA 7E) 
Carbon Dioxide Concentration (%) 
Carbon Dioxide Concentration (o/o. drift corrected as per USEPA 7E) 

Outlet Oxides of Nitrogen Concentration (ppmv) 
Outlet NOx Concentration (ppmv, corrected as per USEPA 7E) 
Outlet NOx Concentration (ppmv, corrected to 7% 0,) 

Outlet Carbon Monoxide Concentration (ppmv) 
Outlet CO Concentration (ppmv, corrected as per USEPA 7E) 

Outlet CO Concentration (ppmv, corrected to 7% 0,) 

Outlet Sulfur Dioxide Concentration (ppmv) 

Outlet S02 Concentration (ppmv, corrected as per USEP A 7E) 

Outlet S02 Concentration (ppmv, corrected to 7 % 0 2) 

ppmv = parts per million on a volume-to-volume basis 

·Equations 

Concra.:7%o2 =Cone* (20.9 -7)/(20.9- %02) 

Table 7 
Incinerator NOx, S02, CO Concentrations 

Tetra Tech 
Warren~ Michigan 

BTEC Project No. 16-4839 
Sampling Dates: June 14-15,2016 

Run 1 Run2 Run3 

6/15/2016 6/15/2016 6/15/2016 
14:05-15:27 15:57-17:18 17:34-18:56 

11.35 11.13 11.10 
11.25 11.08 11.08 

6.86 7.05 6.76 
6.76 6.97 6.68 

129.38 

I 
139.62 156.85 

129.35 139.70 158.38 

186.32 197.74 224.18 

I 
3,010.43 2,()48.93 2,061.91 
3,026.33 2,042.94 2,040.71 

4,359.17 2,891.74 2,888.58 

1.00 -0.06 -0.37 

1.93 1.81 2.37 

2.78 2.56 3.35 

Average 

11.19 
11.14 
6.89 
6.80 

I 
141.95 
142.48 

202.75 

2,373.76 
2,369.99 

3,379.83 

0.19 

2.04 

2.90 

Rev. 2.0 
518/2012 BC 



~ECinc. 

l 
Flow 

Site: 
Incinerator Exhaust 
WWTP 
Warren, Michigan 

~ 30 feet 

0 

~ 12 feet 

Sampling Date: 
June 14·15, 2016 

diameter::: 49.25 inches 

Points 

Figure No.1 

Not lo Scale 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Distance" 
1.0 

3.3 
5.8 
8.7 
"12.3 
17.5 
31.7 
36.9 
40.5 
43.4 
46.0 
48.2 

BT Environmental Consulting. Inc. 
4949 Fern lee Avenue 
Royal Oak, Michigan 48073 



<::i!Ec Inc. 

Site: 
USEPA Method 5/26A 
WWTP 
Warren. Michigan 

Heated Filter Box 

& nozzle 

0 
lUJ 

Sampling Date: 
June 14, 2016 

Figure No.2 

100 ml 0.1 N H2S04 Empty 

= = 

Rig 

1 z 3 4 5 

~~~~ 
~ 

smca Gel 

Off 
QOo 

.G' 
@ 

@ @ 

BT Environmental Consulting, Inc. 
4949 Fernlee Avenue 
Royal Oak, Michigan 48073 



<:!lEe Inc. 

Site: 
USEPA Method 29 
iWWTP 
'warren, Michigan 

Sampling Date.: 
June 15, 2016 

Heated Filter Box 

0 
[£!) 

Figure No.3 

5%HN03/ 
10% H202 

Empty 
(optional) 

= ~ 
-~ ~ ~On 

.~ 
@ 

@> @ 

4% KMn04/ 
1D% H2SD4 

BT Environmental Consultint~lnc. 
4949 Fernlee A venue 
Royal Oak, Ml 48073 



~ECinc. 

Site: 
USEPA Method 23 
WWTP 

1Warren, Michigan 

Heated Filter Box 

nozzle 

0 
1!:!] 

Sampling Date: 
June 15,2016 

Figure No.4 

Horizontal 

Empty 

XAD resin trap 

100 ml HPLC Water 

Rig 
~ a c 6 t£= I 0S 11 

~ 
li£l ; Off 

~Onl 

.tt 
@ 

@ @ 

Empty 

BT Environmental Consulting, Inc. 
4949 Femlee Avenue 
Royal Oak, Michigan 48073 

Silica Ge! 



~ECinc .. 

0 

Moisture Removal System 

Western Research 
S02 Analyzer 

Vent TECO 60i 
Multigas Analyzer 

TECO 421 
NO/NOx 
C hemiluminecent Analyzer 

Flow Controller 

Mid High Zero 

Calibration Gas 

Site: 
USEPA Method 6C, 7E, and 10 
WWTP 
Warren, Michigan 

Figure No.5 
Sampling Date: 
June 14-15, 2016 

Data Acquisition System, Laptop 
PC, & Pdaq Software 

BT Environmental Consultin Inc. 
4949 Fernlee Avenue 
Royal Oak, Ml 48073 


