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EXECUTIVE SUMMARY

DTE Energy’s Environmental Management and Resources {EM&R) Field Services Group,
performed emissions testing on four (4} 3,600 Brake-HP diesel engines located at the Placid
Substation in Clarkston, Michigan. The fieldwork, performed on July 9-13, 2018 was conducted
to satisfy requirements of 40CFR Part 63 Subpart ZZZZ. Emission tests were performed on Units
12-1 to 12-5 for carbon monoxide (CO) destruction efficiency.

The results of the emissions testing are highlighted below:

CO Emissions Test Results
Placid Substation
July 9-13, 2018

7-9-18 12-1 813
7-10-18 12-2 811
7-13-18 12-3 79.4
7-12-18 12-4 83.3
7-11-18 12-5 80.3

Subpart ZZZZ Limit: Limit the concentration of CO in the stationary RICE exhaust to 23
ppmvd or less at 15% O2; or Reduce CO emissions by 70% or more

iii




3.0  SAMPLING AND ANALYTICAL PROCEDURES

DTE Energy obtained emissions measurements in accordance with procedures specified in the
USEPA Stondards of Performance for New Stationary Sources. The sampling and analytical
methods used in the testing program are indicated in the table below:

USEPA Method 3A Oxygen Instrumental Analyzer Method

NDIR Instrumental Analyzer

USEPA Method 10 Carbon Monoxide Method

3.1 OXYGEN AND CARBON MONOXIDE (USEPA METHODS 3A AND 10)

3.1.1 Sampling Method

Oxygen {O;) emissions were evaluated using USEPA Method 3A, “Gas Analysis for
Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular Weight {Instrumental Analyzer
Method}”. The Oz analyzer utilizes a paramagnetic sensor.

Carbon monoxide (CO) emissions were evaluated using USEPA Method 10,
“Determination of Carbon Moncxide Emissiohs from Stationary Sources”. The CO
analyzer utilizes a NDIR detector.

312 Oand CO Sampling Train
The EPA Methods 3A and 10 sampling systems at the inlet and outlet (Figure 2)
consisted of the following components:

{1) Single-point stainiess steel sampling probe with a cintered filter.

(2) Heated PTFE™ sampling line.

(3) Universal® and MAK® gas conditioners with a particulate filter.

(4) Flexible unheated PTFE sampling line.

{5) Servomex 1400 O2/CO; gas analyzer and TECO 48i NDIR CO gas analyzer.
(6) USEPA Protocol 1 calibration gases.

(7} Data Acquisition System.
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6.0 CERTIFICATION STATEMENT

| certify that | believe the information provided in this document is true, accurate, and
complete. Results of testing are based on the good faith application of sound professional
judgment, using techniques, factors, or standards approved by the Local, State, or Federal
Governing body, or generally accepted in the trade.”

AN o

Mark Grigereit,XSTi

This report prepared by: e, /\ %'
. Mr. Mark Grigpfreit, QSTI
Principal Engineer, Field Services Group
Environmental Management and Resources
DTE Energy Corporate Services, LLC

/—
This report reviewed by: / A%

Mr. Thoma‘g&ﬁ/c[@.r, QST!

Environmental Spedialist, Field Services Group
Environmental Management and Resources
DTE Energy Corporate Services, LLC
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Run-1 8:52-9:52 2.6
Run-2  10:07-11:07 2.6
Run-3 11:21-12:21 2.6

Avg: 2.6

TABLE NO. 2

July 10, 2018

0.004
0.003
0.004
0.004

11.3
113
112
11.3

% CARBON MONQOXIDE {CO) EMISSION TESTING RESULTS
Unit 12-2 Placid Substation

"f' Corrected for analyzer drift per USEPA method 7€

40CFR Part 63 Subpart 2227 Limit: 70% DE

o,




Run-1 8:37-9:37 2.6
Run-2 9:53-10:53 2.6
Run-3  11:08-12:.08 2.6

Avg: 2.6

TABLENO. 4
CARBON MONOXIDE (CO) EMISSION TESTING RESULTS

Unit 12-4 Placid Substation

July 12, 2018

11.3
11.3
113
11.3

' Corracted for analyzer drift per USEPA method 7E
AOCFR Part 63 Subpart 222Z Limit: 70% DE

Py
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5.8, Probe

Figure 2 — EPA Methods 3A/10
Placid Substation Diesel Generator
July 9-13, 2018
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LANSING

RICK SNYDER ’ . C. HEIDI GRETHER
GOVERNOR DIRECTOR

ﬁ STATE OF MICHIGAN _.;?,-_
@ DEPARTMENT OF ENVIRONMENTAL QUALITY L %A

May 1, 2018

Ms. Stefanie Zanke

DTE Energy Corporate Services
EMR

655 General Offices

2000 2nd Avenue

Deiroit, Michigan 48226

Dear Ms. Zanke:

SUBJECT: Diesel Engine Generator, Carbon Monoxide Catalyst Destruction Efficiency
Testing, SRN: B2795, B2796, B2802, B2803, B2804, B2807

The Department of Environmental Quality (DEQ), Air Quality Division has reviewed the
profocol for destruction efficiency testing of carbon monoxide (CO) catalysts installed on
diesel engine generators at six DTE Energy locations. Testing will be performed to show
compliance with the requirements of 40CFR Part 63 Subpart ZZ77.

Testing will be pérformed at the following facilities:

SRN Site - City - - Test date engines
B2803 .Placid _Clarkston July 8-13, 2018 DG11-1 through 11-5
B2802  Oliver Pigeon July 16-20, 2018 DG11-1 through 11-5

‘B2807 Putnam Mayville August 13-17 2018 DG11-1 through 11-5
B2795  Colfax Fowlerville Oct 1-5, 2018 DG11-1 through 11-5

B2796 St Clair  East China Twp Nov 13-14, 2018 ~ -~ DG12-1 & DG12-2
B2804 Wilmot Kingston Twp Nov 26-30, 2018 DG11-1 through DG11-8

The inlet and outlet of the catalysts will be tested in accordance with 40 CFR Part 60
Appendix A, Methods 3A and 10. Sample points will be selected in accordance with
Subpart ZZZZ Table 4. Destruction efficiency will be calculated on the basis of CO ppm
corrected to 15% oxygen

The following process data will be recorded during testing and included in the report:
Engine load in megawatis

Catalyst inlet temperature

Pressure drop across the catalyst

Crank case vacuum

Fuel use

The test report will include: ‘
« the analyzer calibration error, system bias, zero and calibration drift data, 1-minute
and run averages, all in a tabular format :
« The process data listed above.
Alf aborted or failed runs must be included in the report.

CONSTITUTION HALL « 525 WEST ALLEGAN STREET - P.O. BOX 30473 » LANSING, MICHIGAN 48308-7973
www.michigan.gev/deq = (800) 662-S278




DTE Energy

fg%

Apri} 24, 2018

Ms. Karen Kajiya-Mills

Toxics & Compliance Support Section

Michigan Department of Environmental Quality
Air Quality Division

Constitution Hall, 525 W. Allegan St.

Lansing, M[ 48933

Subject: Test Plan for 40 CFR Part 63 NESHAP Subpart Z2ZZZ RICE MACT
compliance emissions testing of six peaker sites in Michigan.

Dear Ms. Kajiva-Mills:

The Environmental Management & Resources (EMR) Field Services Group of DTE Energy
Corporate Services, LLC (DECS), is pleased to provide the following Test Plan for
compliance emissions testing of six DTE Electric peaking sites as required by 40 CFR Part
63 Subpart ZZZZ MACT standards and site specific ROP’s. The six locations to be tested
are Oliver, Placid, Putnam, Colfax, Wilmot, and St. Clair. Each site employs five 3600
Horse Power diesel engines with the exception of St. Clair (two engines). EMR will test
for carbon monoxide {CO) destruction efficiency on all 27 sources. The purpose of this
document is to provide the required testing information and to notify the Michigan
Department of Environmental Quality (MDEQ} of the upcoming testing.

DTE Energy Corporate Services, LLC’s Environmental Management & Resources (EMR)
Field Services Group will be performing the emissions testing. Mr. Thomas Snyder,
Environmental Specialist, with the Field Services Group of EMR prepared this Test Plan.

The following lists our tentative testing dates, pending MDEQ approval of the Test Plan:

Oliver - 346 S. Gagetown Rd., Pigeon, Ml July 16-20, 2018
Placid - 4912 Edgar, Clarkston, Ml July 9-13, 2018
Putnam - 5660 Mertz, Mayville, M| ) August 13-17, 2018
Colfax - 4025 Gregory, Fowlerville, MI QOct. 1-5, 2018
Wilmot - 5977 E. Bevens Rd., Kingston Twp., Ml Nov. 26-30, 2018

St. Clair - 4901 Pointe Dr. East China Twp., Ml Nov. 13-14, 2018
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Test Plan ~ Diesel Peaking Facilities

Names, titles, and telephone numbers for the personnel directly involved
with this study are listed in the following table:

Specialist - EMR

Detroit, M1 48226

Name and Title Company Telephone
M. Stefanie Zanke SSESCS G;Enl\gfa! Offices
Associate Environmental 2000 2nd Avenue (734) 326-4852

Mr. Thomas Snyder
Environmental Specialist —
EMR Field Services

DECS-EMR

6100 West Warren Avenue
Room H136

Detroit, MI 48210

{313) 897-0899

Type of industriaf process or combustion facility:

Oliver - 346 S. Gagetown Rd., Pigeon, Ml

Placid - 4912 Edgar, Clarkston, Ml

Putnam - 5660 Meriz, Mayville, M|

Colfax - 4025 Gregory, Fowlerville, Ml

Wilmot - 5977 E. Bevens Rd., Kingston Twp., Mi

Each Peaker site employs five GM Electro-Motive Division MP45, 20 cylinder,
diesel fueled, 3600 horsepower compression ignition {Ci} engines designated
DG 11-1, 11-2, 11-3, 114, and 11-5. The sites are used as electrical
substations, which generate supplemental electrical power during peak

. electrical demand periods or when required for lcad stability. On site diesel

generators, produce the electrical power supply which is sent to the electric
grid. Each unit is capable of producing approximately 2.5MWoeross.

St. Clair - 4901 Pointe Dr. East China Twp., Ml

This Peaker site employs two engines of the same specifications, designated DG

12-1 and 12-2.
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Rated capacity and efficiency of the control device:

The Engines are rated at 3,600 Hp. The catalyst is capable of at least 70%
reduction of CO.

Applicable permit number and emission limits for the process to be tested:

Each engines’ emissions are limited by a MDEQ, Renewable Operating Permit (ROP),
and 40 CFR Part 63 NESHAP Subpart ZZ7Z MACT standards. The emission
requirements are; limit concentration of CO in the stationary RICE exhaust to
23ppmvd at 15% O or; reduce CO Emissions by 70% or more.

Permit Numbers:

Oliver — MI-ROP-B2802-2013
Placid — MI-ROP-2803-2013
Putnam — MI-ROP-B2807-2013
Colfax— Mi-ROP-B2795-2016
Wilmot — MI-ROP-B2804-2013

Identify afl pollutants to be measured:

The exhaust gas emission concentrations of CO will be measured while the
compressor engines are operating at maximum operating conditions {+/- 10% of
100% load).

Description of the sampling train(s) to be used, including schematic
dizgrams if appropriate:

Emissions testing will be performed at +/- 10% of 100% load via triplicate 60-
minute test runs on each engine. CO testing will be performed utilizing USEPA
Method 10. O testing will be performed utilizing USEPA Method 3A. Emission
rates will be calculated utilizing USEPA Method 19 stoichiometric calculations.

Detailed sompling and analysis procedures, including the appiicable
standard methods referenced:
Sampling and analysis methads will include the following:

Parameter Method Analytical Method

Molecular : |

: USEPA Method 3A Paramagnetic Analyzer
weight ; ;

co USEPA Method 10 NDIR Analyzer
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14. Field quality assurance/quality control procedures (e.g. — field bianks,
sample storage and transport methods):
The sampling team will prepare and calibrate field-sampling equipment and
perform quality assurance/quality control (QA/QC) consistent with the employed

USEPA methodology. CO testing will be performed utilizing appropriate analyzer
calibration ranges that satisfy criteria stated in USEPA Method 10.

15,  laboratory guality assurance/quaiity controf procedures utilized as part of
the testing:
Calibrations for USEPA Method 10 will follow protocol stated in USEPA Methods
and will utilize appropriate calibration gases. )

16.  Names and titles of personnel who will be performing the testing:
The testing will be performed by EMR’s Field Services Group.

Mr. Mark Grigereit, Principal Engineer, QSTI, EM&R Field Services

Mr. Thomas Snyder, Environmental Specialist, QSTI, EM&R Field Services
Mr. Mark Westerberg, Environmental Specialist, QSTI, EM&R Field Services
Mr. Fred Meinecke, Senior Technician, EM&R Field Services

Mr. Ken St.Amant, Senior Technician, QST], EM&R Field Services

The emission test report will include the items found on pages 3 and 4 of the MDEQ/Air
Quality Division’s Format for Submittal of Source Emission Test Plans and Reports. Included
in the report will be a site description with the reason for testing, source descriptions, a
summary of results, our sampling and analytical procedures, and test results and discussion.
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Carbon Monoxide (CO) Emissions Testing Results
Deisel Peaker 12-1
DTE Energy, Placid Substation
Clarkston, Michigan
Parameter Runl Run 2 Run3 Averapge

Sampling Date 07/09/18 07/08/18 07/08/18
Sampling Start Time 8:55-3:15, 9:33-1:13 10:27-11:27 11:40-12:40
Average Inlet O, Content (%, dry} 12.1 11.9 118 11.9
Average Inlet O, Content (%, dry, corrected}* 121 120 119 120
Average Inlet CO Concentration {ppmv, dry) 178.7 1931 2012 1510
Average Inlet CO Concentration {ppmv, dry, corected)® 178.9 193.2 200.7 190.9
Average [nlet CO Concentration {(ppmv @ 15% 02)2 1204 127.6 1320
Average Outlet O, Cantent (9%, dry} 120 115 11.9 11.9
Average Outlet O, Content (%, dry, corrected)® 121 120 118 12.0
Average Outlet CO Concentration (ppmy, dry) 35,6 365 371 364
Average Outlet CO Concentration {ppmv, dry, corrected)® 35.1 35.9 36.6 358
Average Cutlet CO Concentration {ppmv @ 15% O2)° 234 23.7 24.0
CO Destruction Efficiency 80.5% 81.4% 81.8% 81.3%

Acorrected for analyzer drift as per USEPA Method 7E
MW : megawatts

O; zoxygen

CO : carbon monoxide

ppmy : parts per cnillion on a volume-to-volume basis
Ib/hr : pounds per hour




Carbon Monozxide (CO) Emisslons Testing Results
Deisel Peaker 12-3
DTE Energy, Placid Substation
Clarksten, Michigan
Parameter Run 1 Run 2 Fb:n 3 Average
Sampling Date 07/13/18 07/13/18 07/13/18
Sampling Start Time 8:39-9:39 9:50-10:50 11:06-12:06
Average [nlet O, Content (%, dry) 113 113 112 i13
Average Inlet O, Cantent (%, dry, corrected)* 1.3 113 112 113
Average Inlet CO Concentration {ppmv, dry) 3203 325.8 3573 3344
Average Inlet CO Concentration {ppmyv, dry, corrected)* 320.7 3250 3574 3343
Average Inlet CO Concentration (ppmv @ 15% 02)* 197.3 2001 2179
Average Outlet O, Content (%, dry) 112 12 111 1tz
Average Outlet O, Content (%, dry, corrected)® 11.3 113 1.2 113
Average Outlet CO Concentration {pprmv, dry) 67.8 66.1 704 68.1
Average Outlet CO Concentration (ppmv, dry, corrected)” 68.2 66.8 712 68.7
Average Outlet CO Concentration (ppmv @ 15% 02)° 420 411 435
€O Destructien Efficlency 78.7% 79.5% 80.1% 79.4%

*corrected for analyzer drift as per USEPA Method 7E
MW : megawatts

0;:oxygen

€Q 1 carbon monexide

ppmyv : parts per miltion on a volsme-to-volume basis
Ib/hr: pounds per hour
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Carben Monoxide {CO} Emisslons Testing Results

Delsel Peaker 12-5
DTE Energy, Placid Substation
Clarkston, Michigan
Parameter Rund : Run 2 Run3 Average

Sampling Date 07/11/18 07/11/18 07/11/18
Sampling Start Time 8:40-9:40 9:51-10:51 11:05-12:05
Average Inlet 8, Content {%, dry} 1098 10.8 10.7 10.8
Average Inlet 0, Content (%, dry, corrected)® 11.0 108 10.8 109
Average Injet CO Concentration (ppmv, dry) 407.1 449.2 475.2 445.2
Average Infet CO Concentration {ppmv, dry, corrected)® 408.0 4480 477.8 444.6
Average [nfet CO Concentration (ppmv @ 15% 02)° 2423 263.2 2789
Average Outlet 0, Content (%, dry) 10,9 10.7 10.7 10.8
Average Outlet O, Content (%, dry, ccu'rected):l 11.0 10.9 10.8 10.8
Average Outlet CO Concentration {(ppmv, dry) 80.8 85.4 93.0 86.4
Average Outlet CO Concentration {ppmy, dry, corrected)” 81.4 86.7 94.6 87.6
Average Outlet CO Cancentration {ppmv @ 15% 02) 483 50.9 55.2
€O Destruction Efficiency 80.1% 80.7% 80.2% 80.3%

*corrected for analyzer drift as per USEPA Method 7€
MW : megawatts

O, : oxygen

CO : carbion monaxide

ppmv : parts per million on & volume-to-volume basls
Io/ht : pounds par howr




DTE Energy Placid Station, Unit 12-1
July 9, 2018

Time 02 out CO out

02in




Neaisd”

DTE Energy Placid Station, Unit 12-1
luly 9, 2018

Time 02 out COout 02in COin
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DTE Energy Placid Station, Unit 12-1
July 9, 2018

Time 02 out CO out 02in




DTE Energy Placid Station, Unit 12-2

July 10, 2018
Time

7:54
7:55
7:56
7:57
7:58
7:59
8:00
8:01
8:02
8:03
8:04
8:05
8:06
8:07
8:08
8:09
8:10
8:11
8:12
8:13
8:14
8:15
8:16
8:17
8:18

8:20
8:21
8:22
8:23
8:24
8:25
8:26
8:27
8:28
8:30
8:31
8:32
8:33
8:34
8:35
8:36
8:37
8:38
8:39
8:40
8:41

02 out
%
14.40
0.06
0.04
0.00
3.60
12.92
37.93
12.74
16.11
0.07
0.00
-0.01
-0.02
0.54
-0.01
-0.03
-0.03
10.20
0.04
0.02
0.01
6.79
9.91
9.92
9.92
10.74
11.20
11.24
1121
11.21
11.24
11.24
11.24
11.27
11.23
11.25
11.26
11.26
11.30
11.28
11.27
11.28
1125
11.27
1181
1331
11.30

CO out
ppm
0.9
13
03
0.2
0.3
03
0.3
0.0
0.0
116
445
47.7
47.4
47.0
34.1
26.8
26.6
27.5
43.7
28.0
27.1
24.0
5.9
07
0.6
49
42.6
50.0
50.0
50.0
50.0
50.0
50.0
50.0
70.0
67.0
37.7
4.4
18.0
458
83.7
98.4
83.2
79.0
309
26.7
34.8

02in

2061
1033

0.04

0.04
3.25
17.81
17.84
11.70
10.19
2.55
0.05
0.05
0.05
6.71
7.71
0.05
0.05
16.21
1141
0.22
0.15
0.14
8.93
5.93
5.94
8.94
10.66
11.25
11.28
1125
11.25
11.28
11.27
11.22
11.30
11.27
11.25
11.24
11.24
11.27
11.24
11.24
11.25
11.24
11.26
11.28
11.27

COin
kpm
i0
0.8
0.4
0.4
0.4
0.7
0.9
c.4
0.1
220.4
486.4
486.6
488.7
461.8
113.5
282.4
284.6
180.2
353
269.9
284.2
284.5
138.9
1.8
0.9
0.7
63.5
314.6
311.4
318.2
323.7
308.3
3111
313.8
307.4
3217
317.2
8255
325.2
316.8
316.3
326.2
3215
3273
3236
3111
3145




DTE Energy Placid Station, Unit 12-2
July 10, 2018

Time 02 out CO out 02in Coin
% ppm % ppm
; s rmon e s




DTE Energy Placid Station, Unit 12-2

July 10, 2018

€O out

02in
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DTE Energy Placid Station, Unit 12-2

July 10, 2018

Time 02 out CO out OZin COin

% epm % ppm

12:37 20.76 1.0 13.37 220.8
12:38 20.76 1.0 20.58 12.2

Average Results

02 out €O out 02in COin

% Bom % ppm

Run1 11.47 62.3 11.21 328.8
Run2 11.17 62,3 11.21 327.7

Run3 1111 63.8 11.15 3417
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DTE Energy Placid Station, Unit 12-3
July 13, 2018
Time 02 out COout 02in Coin
% ppm % ppm
’ . : & epan

7 >'
=

GRADTASREASARS

68.7
9:40 8.20 68.5
9:41 0.04 60.2
9:42 0.02 47.8
9:43 0.02 47.2
9:44 3.1 46.5
9:45 9.91 20.8

9:46 9.93 1.4

e




DTE Energy Placid Station, Unit 12-3
July 13, 2018

Time 02 out CO out

02in

Coin
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DTE £nergy Placid Station, Unit 12-3
July 13, 2018
Time 02 out COout 02in
% ppm %
12:17 8.93 0.6 9.98

Average Results
02 out CO out O2in

% 21121} %
Run i 11.20 67.8 11.28
Run2 11.20 66.1 11.30

Run3 11.12 704 11.21

COin
BRm
0.2

COin
Bpm
320.3
325.8
357.3

i




DTE Energy Placid Station, Unit 12-4
July 12,2018

Time 02 out CO out
%

: 11.09 60.9
9:38 11.08 61.2
9:39 11.04 61.8

0O2in

%
e T




DTE Energy Placid Station, Unit 12-4
July 12, 2018

Time 02 out CO out 02in

COin




DTE Energy Placid Station, Unit 12-4

July 12, 2018
Time

12:10
12:11
12:12
12:13
12:14
12:15
12:16
12:17
12:18
12:18
12:20
12:21
12:22
12:23

Run 1
Run 2
Run 3

02 out
%
8.24
0.03
0.01
0.00
1.60
9.93
9.85
9.95
9.95
14.08
20.78
20.80
20.80
20.80

02 out
%
11.21
11.17
11.21

CO out
kpm
57.4
55.4
47.7
47.0
47.0
29.9

28
0.5
0.5
0.5
0.7
0.9
11
11

02in
%
10.88
0.40
0.25
0.07
0.06
7.84
9.97
9.98
9,99
8.99
14.53
20.80
20.83
20.83

Average Results

€O out
ppm
56.8
58.8
56.4

02in
%
11.30
11.26
11.28

COin
pem
371.1
321.8
2843
2817
284.8
201.2
6.1
0.9
0.9
0.8

11
1.1
12

COin
ppm
338.7
355.8
345.8
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DXTE Energy Placid Station, Unit 12-5

July 11, 2018

COin

OZin

COout

02 out

Time

10.78 86.1 10.91 408.3
10.25

9:41
9:42

208.8

50.5

9.85



DTE Energy Placid Station, Unit 12-5
July 11, 2018

Time 02 out CO out




DTE Energy Placid Station, Unit 12-5

July 11, 2018
Time

12:05
12:06
12:07
12:08
12:09
12:10
12:3%
12:12
12:13
12:14
12:15
12:16
12:17
12:18
12:19
12:20
12:21
12:22
12:23
12:24
12:25
12:26
12:27
12:28
12:29
12:30
12:31
12:32
12:33

Run 1
Run 2
Run3

02 out
%
10.64
10.67
10.66
10.67
10.67
10.70
10.70
10.67
10.69
10.64
10.67
10.66
10.68
10.71
10.70
10.70
10.71
10.67
10.69
i0.28
9.94
9.94
9.93
89.94
8.97
0.06
0.02
0.02
15.09

02 out
%
10.86
10.74
10.68

CO out OZin
pBm %
100.0 10.69
100.0 10.72
92.0 10.71
78.7 10.74
78.5 10.73
78.8 10.76
76.0 10.76
758 10.74
774 10.75
80.3 10.70
80.4 10.72
78.1 10.73
77.8 10.74
78.2 10.77
76.8 10.77
75.4 10.76
749 10,78
753 10.75
77.3 10.74

68.3 10.60
153 2.96
0.7 9.96
0.5 9.96
05 9.96
05 9.96
11.4 5.32
432 0.07
470 0.05
453 3.82
Average Results

CO out 02in

bpm %

80.8 10.90
85.4 10.80
93.0 10.74

COin
bpm
502.5
487.5
480.9
469.3
473.7
471.6
463.0
465.8
476.2
493.7
497.8
483.2
483.8
469.3
462.9
450.8
458.4
462.9
478.6
418.5
25.8
1.0
0.9
0.7
0.6
41.6
273.7
284.1
284.2

coin
ppm
407.1
449.2
479.2




Airgas.

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

S

Airgas Great Lakes region
Afrgas USA, L1C

12560 Combexmere Dr.

Troy, M1 48083

Airgas.com

Customer: RSC/DTE

Part Number: EO3NIBOE15ACTW2 Reference Number: 32-401052924-1

Cylinder Number: CC485772 Cylinder Volume: 150.9 CF

Laboratory: 112 - Troy-32 (SAP) - M1 Cylinder Pressure: 2015 PSIG

PGVP Number: B62017 Valve Ouflet: 580

Gas Code: C02,02,BALN Cetrlification Date:  Dec 06, 2017
Expiration Date: Dec 06, 2025

Cerllfication performad In accordance with “EPA Traceabllity Protocol for Assay and Cerfifleation of Gaseous Calibration Standards (May 2012)" document EFA
600/R-12/531, using the assay procedures [Isted, Analylical Mathodology does not require caprection for enalytical Intesference. This cylinder bias a lotal analytical

uncerainly as stated below with a confidence level of 95%, There ars no significant kmpurities which affect the use of this mixture, All Uons are on a
volumelvolurss basis unless otherwise noted. ‘
Do Not Uss This Ezlindarbebw 100 Esig. le. 0.7 meg@ggs.
ANALYTICAL RESULTS
Component Requested Actual : Protocol Total Relative Assay
Concentration Concentration Method Uncertainty Dates
CARBON DIOXIDE 10.00 % 10.06 % &1 +/~ 1% NIST Traceable 1210612017
OXYGEN 10.00 % 10.00 % Gt +/- 1% NIST Traceable 12/08/2017
NITROGEN Balance
CALIBRATION STANDARDS
Type LotID Cylinder No Concenfration Uncertainty Expirafion Date
NTRM 13060807 CCat3544 13.359 % CARBON DIOXIDE/NITROGEN +-0.6% May 09, 2019
s NTRM 08060226 CC263080 8.961 % OXYGEN/NITROGEN +-0.3% Nov 08, 2018
Y S A
7 ANALYTICAL EQUIPMENT
Instrument/Make/Mode!l Analytical Principle Last Multipoint Calibration
CO2 SIEMENS ULTRAMAT 6 ERN 173 Nondispersive Infrared(NDIR} Nov 27, 2017
02 FS, SIEMENS OXYMAT 6 E/N 182 Paramagnetic Nov 17, 2017

Triad Data Available Upon Request

.,

Approved for Release

Page 1 of 32-401052824-1




Airgas Great Lakes region

¥ ‘Airgas DSA, LLC
Airgas. i
n Alr Ligulds company m g:l:,mqao&;
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Customer: RSC/DTE ENERGY
Part Number; EO3NIS4E15AC041 Reference Number: 32-400807127-1
Cylinder Number: CC210738 Cylinder Volume: 157.6 CF
Laboratory: 112 - Royal Oak-32 (SAP) - MI Cylinder Pressure: 2015 PSIG
PGVP Number: 862016 Valve Qutiet: 590
Gas Cade: €02,02,BALN Certification Date: Nov 16, 20186

Expiration Date: Nov 16, 2024

w
Certification performed In accordance with “EPA Tmceahlilty Protoco for Assay and Cerification of Gaseous Callbralion Standards (May 2012)" docurnent EPA

S00/R-12/531, using the assay pr Iiste gy does not require for This cylinder has a total anajytical
uncertaknly as shwd below with -mnﬁdenca Ievelofssx There are no significant Impurilies which affect the use of thls calibeation mixture. All areona
volume/volume basis unless otherwlse noted.
Do ot se This Cler beiow 100 gl e 07 egepascat
ANALYTICAL RESULTS . =
Component Requested Actual Protocol Total Relative Assay
Cornicentration Concentration Method Uncertainty Dafes
CAREON DIOXIDE 18.00 % 17.84% Gt +/~1.1% NiST Traceable 1116/2016
OXYGEN 18.00 % 17.93 % G1 +/-1.0% NIST Traceable 11/16/2016
NITROGEN Balance
T T S T e P ST SO e T,
CALIBRATION STANDARDS
Type LotiD Cylinder No Concenfration Uncertainty Expiration Date
NTRM 13060812 CC416634 24.04 % CARBON DIOXIDENITROGEN +20.6% May 16, 2019
NTRM 160605-10 XC021734B 23.204 % OXYGEN/NITROGEN +-0.2 Dec24, 2021
— O .
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Cafibration
COZ SIEMENS ULTRAMAT & E/N 173 Nondlspersive Infrared(NDIR) Nov 09, 2016
02 FS, SIEMENS OXYMAT 6 E/N 182 Paramagnelic Oct 17, 2016

Triad Data Avallable Upon Request

Approved for Release Page 1 of 32~400807127-1




lasbes

Airgas

N

3
I
7

CERTIFICATE OF ANALYSIS .
Grade of Produet: EPA Protocol

Airgas USA,LLC
2009 Bellafre Ave.

" Royal Oek, Ml 4B067-8020
248-335-8020
www.alrgas.com

Customer: RSC/DTE ENERGY

Part Number: E02NIS9E15A3193 Reference Number: 32-400200861~1
Cylinder Number: ~ XC0251198 Cylinder Volume: 144.3CF
Laboratory: MIC - Royal Cak-32 (SAP) - M1 Cylinder Pressure; 2015 PSIG
PGVP Number: B62013 Valve Qutlef: 350

Gas Code: CO,BALN - Certification Date: ~ May 21, 2013

Expiration Date: May 21, 2021

ot riamisii o pim——

Cerfiflcation performed In accordance with "EPA Traceabilty Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
B00/R-12/631, using the assay procedures listed. Analytical Methodology dpes not requira correction for analyficat Intsrfersrice. This cylinder has a {otal analytical

uncerialnty as stated below with a canfldence lsvel of 85%. There are no significant lmpg[l@g;_ which affect the uge of this callbration mixture. Al concentrations-erz ona. - -

volume/volume basls upless otherwise noted.

Do Not Use This cmder below 100 psE. le. 0.7 megapasmrs.

; ANAXLYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Congcentration Concentration Method Uncertainty Dates
CARBON MONOXIDE 26.00 PPM 26.37 PPM 1 +/- 1,0% NIST Traceable 05/21/2013
NITROGEN Balance b
e
CALIBRATION STANDARDS
5 Type LotiD Cylinder No Concentration Uncertainty ’ Explration Date
Y NTRM 09061810 ©C273571 24.35 PPM CARBON MONOXIDE/NITROGEN  +/- 0.6% Oct 02, 2013
ANALYTICAL EQUIPMENT )
InstrumentiMake/Model Analytical Principle Last Multipoint Calibration
l E/N 54, 100ppmFS CO, Nicolet 6700 FTIR May 15, 2013

Triad Data Avallable Upon Request
Notes:

'Approv'ed for Release

TR - B e

Page 1 of 324002008611




rd

o CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol

Customer: DTE

‘Part Number:

Cylinder Number: ~ CC313053
Laboratery:

PGVP Number: B62011
Gas Code: APPVD

EO02NI9BE15AC2F5

MIC - Royal Oak-32 (SAF) - Mt

Reference Number:
Cylinder Volume:
Cylinder Pressure:
Valve Quilet:
Analysis Date:

Expiration Date: Sep 06, 2014

Alrgas Great Lakes
2008 Bellalre Ave,

Royal Oak, Ml 48067
www.airges.com

42-112348215-4
144 CuFt.

2015 PSIG

350

Sep 086, 2011

Cettification performed In accordance with "EPA Traceability Prolocal (Sept. 1987)" using the assay procedures Bsted. Analytical Methodology does not require correction for
analytical interferences. This cylinder has a tofa] analytical uncertalnly as staled below with a confidence Jevel of 35%. There are no significant impurities which affect the use

of this. mixture, All lons are on a volume/volume Basfs unless othenwise noted.
Do Not Use This Cylindar below 150 psig.le. 1 Mega Pascal
ANALYTICAL RESULTS
Compoenent Requested Actual Protocol Total Relative
Concentration Concentration Method Uncertainty
CARBON MONOXIDE $5.00 PPM 93.67 PPM G1 +/- 1% NIST Tracaable
NITROGEN Balance
CALIBRATION STANDARDS
x| Type Lot ID Cylinder No Congentration Expiration Date
¢ NTRM 09088503 CC280417 98,88PPM CARBON MONOXIDE/NITROGEN Feb 01, 2013
ANALYTICAL EQUIPMENT
Instrument/Mzake/Model Analytical Principle Last Multipoint Calibration

l E/N 54, 100ppmFS GO, Nicolet 6700

Fourler Transform infrared (FTIR)

Aug 20, 2011

Triad Data Available Upon Request

NotW 348C

Apprévéd for Release

Page 1 of 32-1123482154




Airgas

7 Ajrgas USA,LLC

ey 2008 BELLAIRE AVE
} CERTIFICATE OF ANALYSIS OO i 40e7
Grade of Product: EPA Protocol Agas.com
Customer: RSC/DTE ENERGY
Part Number: EO2NISSE15A03L6 Reference Number: 32-400572732-1
Cylinder Number: ~ XC008284B Cyfinder Volume: 144.3 CF
L.aboratory: MIC - Royal Oak-32 (SAP) - M1 Cylinder Pressure: 2015 PSIG
PGVP Number: BB2015 Vaive Cutlet: 350
Gas Code: CO,BALN Certification Date:  Jul 24, 2015
Expiration Date:  Jul 24, 2023 —————
Ceriification performed In dance wilh "EPA T ty Protocol for Assay and Certilcation of Gaseocus Calibration Standards (May 2012)" documant EFA
B00/R-12/531, using the assay procedures listed. Analyfical Methodology does not require correcion for anatytical Intecference. This cylinder has a totel analytica)
uncertainty as slated below with a confidence level of $5%. There are no significant lmpurities which affect the use of thls mixture, All tra xFeona
volume/volume basls Unless otherwise noted.
Do Net Use This gﬂnder below 100 psig. .o. 0.7 megapascals.
ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay
1 Conceniration Concentration Method Uncertainty Dates

CARBON MONOXIDE 480.0 PPM 488.6 PPM [c] +/- 0.8% NIST Treceable 0712412015
I NITROGEN — Balance

CALIBRATION STANDARDS .
Type Lot D Cylinder No Concentrafion Uncertainty Expiration Date

NTRM 12062408 CC159564 487.1 PFM CARBON MONOXIDE/NITROGEN +/-0.6%

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

. %, | ERUS4 Nicolet 6700 CO FTIR Jul 13, 2015 ]

Jun 22, 2018

Triad Data Avallable Upon Request

1

1 Approved for Release Page 1 of 32-400572732-1




CO and O, Calibration Sheet

Qutlet
Plant: Placid co Calibration response, ppm Analyzer
Calibration | Diract System injectlon** cal. error, System bias,
Location: Unit 12+1 gas conc,, { Injection| Pretest| PostT 1| PostT 2| PostT 3] % of Drift, % of span % of span
ppm s Test1| Test2 | Test3| Pretest | PostT 1| PostT 2| PostT 3
0,00 0.00 0.04 0.60 0.60 0.60 i 1.2 0.0 0.0 0.1 1.3 1.3 1.3
Date: 7i9/2018 47.57 47.50 -0.1 i :
26.37 2630 | 26.80 | 26.90 | 27.00 | 26.80 -0.1 0.0 0.2 -0.4 1.3 1.3 1.5 1.1
Test #: Runs 1-3
o2} Calibration response, ppm Analyzer
Operator: TSIMGIFM Calibration | Direct System injection™ cal. errot, System bias,
gas conc,, |injection| Pretest]| PostT 1| PostT 2| PostT 3| % of Drift, % of span % of span
Monitor: TECO 48i ppm span__| Test1[] Test 2 [ Test 3| Pretest| PostT 1] PostT 2] PostT 3
Servomex 1440 0.0 0.1 0.1 0.1 0.1 0.0 i 0.0 0.1 -0.3 -0.2 -0,2 -0.1 0.4
17.9 18.0 0.2
10.0 10.1 10.0 10.0 10.0 10.0 0.1 0.2 -0.2 0.4 -0.3 ~0.1 -0.3 -0.2
CO= 47.57 Response Time = 30
Span value, O,= 17.83

** Run zero and elther mid ar high calibrafion gas, whichever one Is claser to actual stack concentration.

Analyzer cal, error, % of span = (dir. inj. cal. response, ppm - cal. gas conc., ppm)X100%/(span value, ppm): Limit = 2%,
Drift, % of span = (sys. Inj. final cal. response, ppm ~ sys. inj. initial cal, response, ppmX100%/(span value, ppm): Limit = 3%.
System blas, % of span= (relevant sys. inj. cal. resp., ppm - dir. inj. cal. resp., ppm)X100%/(span value, ppm): Limit = 8%.
System response time (96% of response from zero to high cal, gas), sec. = 30

P




COand O, Callbration Sheet

Infet
Piant: Placid co Calibration response, ppm Analyzer
Calibration | Direct System injection** cal. error, System bias,
Location: Unit 12-2 gas conc,, |injection| Pretest| PostT 1} PostT 2| PostT 3] % of Drift, % of span % of span
ppm span | Test1| Test2 | Test 3| pretest] PostT 1] PostT 2| PostT 3
0.0 041 4 5 0.1 0.0 -0.1 0.2 0.3 0.3 0.2
Date: 7/10/2018 488.6 487.9 X
284.1 284.5 | 284.0 | 284.0 | 2857 | 285.1 0.1 0.0 0.3 0.1 -0.1 -0.1 0.2 0.1
Test #: Runs 1-3
Q, Calibration respanse, ppm Analyzer
Operator: MGIFM Galibration | Direct System injection™ cal. error, System bias,
gas conc., |injection| Pratest| PostT 1} PostT 2| PostT 3] % of Drift, % of span % of span
Monitor: TECO 48i ppm span | Test1] Test 2 | Test 3| Pretest | PostT 1] PostT 2] PostT 3
Servomex 1440 0.0 0.1 0.2 0.0
17.9 17.8 i
10.0 10.2 9.8 10.0 9.9 10.0 1.1 0.1 -0.2 0.2 -1.4 -1.3 -1.5 -1.3
co= 488.6 Response Time = 30
Spanvaiue, 0,= 17.88

** Run zero and either mid or high calibration gas, whichever one s closer to actual stack concentration,

Analyzer cal. error, % of span = (dir. inj. cal. response, pprm - cal. gas conc., ppm)X100%/(span value, ppm): Limit =2%.
Drift, % of span = {sys, in]. final cal. response, ppm - sys. in]. Initial cal. respanse, ppm}X100%/(span value, ppm): Limit=3%.
System blas, % of span= (relevant sys. inj. cal. resp., ppm - dir. inj. cal, resp., ppm)X100%/(span value, ppm): Limit = 5%.
System rasponse time (85% of response from zero to high cal. gas), sec. = 30
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COand O, Calibration Shest

Outlet
Plant: Placid co Calibration response, ppma Analyzer
Calibration | Direct System injection™ cal, error, System hias,
Location: Unit 12-3 gas cone.,, |injection| Pretest| PostT 1| PostT 2| PostT 3 % of Drift, % of span % of span
ppm Test11 Test2 | Test 3| Pretest [ PostT 1] PostT 2] PostT 3
0.00 0.00 0.70 | 0.70 0.60 0.60 il 0.0 -0.1 0.0 0.7 0.7 0.8 0.8
Date: 71132018 93.67 92,90 -0.8

47.57 46.80 | 47.70 | 47.30 | 4720 1 47,20 0.8

Test #: Runs 1-3
} 0, Calibration response, ppm Analyzer
Operator: TSMG/FM Calibration | Direct System injection™ cal, error, System bias,
gas conc., |Injection] Pretest! PosiT 1| PostT 2} PostT 3| % of Drift, % of span % ofspan
Monitor: TECO 481 ppm span_ | Test1| Test2 | Test 3] Pretest|PostT 1| PostT 2] Postr 3
Servomex 1440 0.0 0.0 0.0 0.0 0.0 0.1
17.9 18,0 i
10.0 10.0 9.9 9.9 9.9 9.9 -0.2 0.1 01 0.0 0.4 -0.4 -0.4 0.4
CO= 93,67 Response Time = 30

Spanvalue, O,= 17.93

** Run zero and either mid or high calibration gas, whichever one is closer to actual stack concentration.

Analyzer cal, error, % of span = (dir. Inj. ¢al. response, ppm - cal, gas cong,, ppm)X100%i{(span value, ppm): Limit = 2%.
Drift, % of span = (sys. inj. final cal. response, ppm - sys. in}. initial cal. respense, ppm)X100%/(span value, ppm): Limit=3%.
System blas, % of gpan= (relevant sys. inj. cal. resp., ppm - dir. in). cal. resp., ppmyX100%/(span value, ppm): Limit= 5%.
Systern response time (95% of response from zero o high cal, gas), sec. = 30




Plant:

Location:

Date:

Test #:

Operator:

Monitor:

Span value,

CO and C; Callbration Sheet

Inlet
Placid co Calibration responss, ppm Analyzer
Calibration | Direct System injection™ cal. error, System bias,
Unit 12-4 gas conc,, | Injection| Pretest] PostT 1| PostT 2{ PostT 3| % of Drift, % of span % of span
ppm span | Test1| Test2 | Test 3| Pretest [ PostT 1| PostT 2] PostT 3
0.0 0.4 ¢} 0.9 0.9 0.0 0.0 0.0 0.1 0.1 0.1
71122018 488.8 486.2 0.8
284.1 2832 | 2828 | 2855 | 2852 | 284.1 -0.2 0.6 0.1 -0.2 -0.1 0.5 0.4 0.2
Runs 1-3
O, Calibratlon response, ppm Analyzer
MG/FM Calibration | Direct System Injection* cal. error, System blas,
gas conc., {Injection| Pretest| PostT 1| PostT 2| PostT 3| % of Drift, % of span % of span
TECO 481 ppm span | Test1| Test2 | Test 3| Pretest| PostT 1] PostT 2| PostT 3
Servomex 1440 0.0 0.0 -0.1
17.9 17.9
10.0 10.0
Co= 488.6 Response Time = 30
Q,= 17.85

“ Run zero and elther mid or high calibration gas, whichever one s closer 10 actual stack contentration,
Analyzer cal. srror, % of span = (dir. inj. cal. response, ppm - cal. gas conc., ppm)X100%/(span valus, ppm): Limit = 2%.
Drift, % of span = (sys. inj. final cal. response, ppm - sys. inj. initial cal. response, ppm)X100%/(span value, ppm}: Limit=3%.
System bias, % of span= (relevant sys. inj. cal. resp., ppm - dir. In). cal. resp., ppm)X100%/(span value, ppm): Limit = 5%.
System response time (85% of response from zero fo high cal. gas), sec. = 30
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Plant:

Locatlon:

Date:

Test#:

Operator:

Monitor:

Span value,

CO and G, Calibration Sheet

Outiet
Placid CcO Callbratlon response, ppm Analyzer
Callbration | Direct System injection™ cal, error, System bias,
Unit 12-5 gas cone., |injection| Pretest| PostT 1| PostT 2| PosiT 3| % of Drift, % of span % of span
PPl Test 1 | Test 2 | Test 3] Protest ] PostT 1 | PostT 2| PostT 3
0.00 0.10 0.70 0.60 0.60 0.50 i «0.1 0.0 -0.1 0.6 0.5 0.5 04
71172018 93.67 93.50 |i -0.2
47.57 47.00 | 47.00 | 47.20 | 47.10 | 47.00 -0.6 0.2 -0.1 -0.1 0.0 0.2 0.1 0.0
Runs 1-3
0, Calibration response, ppm Analyzer
TSIMG/EM Calibration | Direct System Injection™ cal, error, System bias,
gas cone, [Injection| Pretest| PostT 1| PostT 2| PostT3| % of Drift, % of span % of span
TECO 481 ppm span_ | Test1! Test2 | Test 3| Pretest] PostT 1] PostT 2] PostT 3
Servomex 1440 0.0 0.0 0.0 0.0
17.¢ 18.0
10.0 10.0
CO= 93.67 Response Time = 30
0, = 17.93

= Run zero and either mid or high calibration gas, whichever one is closer to actual stack concentration.
Analyzer cal. error, % of span = (dir. inj. cal, response, ppm - cal. gas conc,, ppm)X100%/(span value, ppm): Limit=2%,
Drift, % of span = (sys. In). finai cal. response, ppm - sys. inj. initial cal. response, ppm)X100%/(span value, ppm): Limit= 3%.
System bias, % of span= (relevant sys. Inj. cal. resp., ppm - dit. inj. cal. resp., ppm)X100%/(span value, ppm): Limit = 5%,
System response time (85% of respense from zero to high cal. gas), sec. = 30

P,
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EXAMPLE CALCULATIONS
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APPENDIXE

OPERATIONAL DATA




N’ et

CDL Placid Unit 12-2

10-Jul-18
Pressure Drop
Catalyst Inlet Crank Case Across Catalyst (in.
Date Temp (F) Vacuum (in, H20}  H20) * (0.01)
7/10/2018 11:27 728.7 0.18 0.0002
7/10/2018 11:12 728.7 0.67 0.0029
7/10/2018 10:57 7287 0.6 0.0035
7/10/2018 10:42 728.7 0.63 0.0042
7/10/2018 10:27 700.8 0.51 0.0042
7/10/2018 10:12 700.8 0.56 0.0026
7/10/2018 9:57 700.8 0.6 0.0043
7/10/2018 9:42 700.8 0.63 0.0016
7/10/2018 9:27 672.2 0.53 0.0047
7/10/2018 9:12 672.2 0.61 0.0045
7/10/2018 8:57 672.2 0.57 0.0039
7/10/2018 8:42 672.2 0.53 0.0025
7/10/2018 8:27 650.4 0.52 0.0027
7/10/2018 8:12 650.4 0.58 0.0034
7/10/2018 7:57 650.4 0.58 0.004
7/10/2018 7:42 650.4 05 0.0033
7/10/2018 7:27 653.2 0.55 0.0043
7/10/2018 7:12 653.2 0.44 0.0035
7/10/2018 6:57 653.2 0.7 0.0025

DAS 01:15 behind {i.e. 6:57 DAS Time = 8:12 EST}




CDL Placid Unit 12-4

12-Jul-18
Pressure Drop
Catalyst Inlet Crank Case Across Catalyst (in.
Date Temp (F) Vacuum {in. H20} ~ H20} * (0.01)
7/12/2018 13:24 760.4 2.16 0.0043
7/12/2018 13:09 760.4 2.14 0.0051
7/12/2018 12:54 754.3 2,17 0.0039
7/12/2018 12:39 7543 2.18 0.0044
7/12/2018 12:24 754.3 2.23 0.0047
7/12/2018 12:09 754.3 2.18 0.0055
7/12/2018 11:54 735.1 2.19 0.0046
7/12/2018 11:39 735.1 2.24 0.0052
7/12/2018 11:24 735.1 211 0.0054
7/12/2018 11:09 735.1 2.12 0.0046
7/12/2018 10:54 734.2 2.15 0.0061
7/12/2018 10:39 734.2 2.22 0.0054
7/12/2018 10:24 734.2 2.23 0.0046
7/12/2018 10:09 734.2 2.24 0.0044
7/12/2018 9:54 702.7 2.08 0.0046
7/12/2018 9:39 702.7 211 0.004
7/12/2018 9:24 7027 2.12 0.0038
7/12/2018 9:09 7027 243 0.0036

DAS 00:20 ahead (i.e. 9:09 DAS Time = 8:49 EST)




U.S. Department of Commerce Local Climatological Data Naticnal Centers for Environmental Information

T

National Qcsanic & Atmospheric Administration Hou”y Preclpitation 151 Patton Avenue
National Environmental Satellite, Data, and [nformation Service me 2018 Asheville, North Caralina 28801
Current Location: Elev; 876 ft. Lat: 42,6650 N Lon: -83.4181° W Genarated on 08/15/2018
Slation: PONTIAC OAKLAND GO INTERNATIONAL AIRPORT, MI US 94817
Date For Hour (LST) Ending at Date
JAM | 2AM [ 3AM | 4AM | 5AM | 6AM | 7AM | 8AM | 9AM {10AM | 11AM |NOON| fPM | 2PM | 3PM | 4PWM | EPM | 6PM | 7PM | 8PM | 9PM | 10PM | 11PM| MID
01 0.07 {51
02 02 |
03 03
04 04
05 05
08 08
07 o7
08 08
08 09
0 10
1 b}
2 2
3 0.01 | 0.01 T 3 13
14 il 0.02 T 14
15 T 18
16 0.63 Q.11 T 18
7 17
18
19
0.01 0.04 T 20
T T 0.03 0.1 0.04 T 0.01 0.0% 0,09 T T 21
T T T I 0.02s | 0.02 0.02 | 0.01 T T T T T 22
23 23
24 24
25 25
26 T 26
27 T T 27
28 28
28 29
30 T T 30
31 T 0.06 0.08 0.30 0.01 T 0.01 0.08 0.30 31
Maximum Shott Duration Precipitation
Time Petiod (Minutes) 5 10 15 20 30 45 60 80 400 120 150 180
Precipliation (inches) 0.22 0.41 0.52 0.89 0.63 0.63 0.63 0.63 0.63 0.63 0.63 0.63
Ending Date Time 2018-07-18 2018-07-16 2018-07-16 2018-07-16 2018-07-16 2018-07-16 2018-07-16 2018-07-16 2018-07-18 2018-07-16 2018-07-16 2018-07-~18
(yyyy-mm-dd hh:mi) 15:24 15:29 16:31 15:33 15:35 16:38 15:35 156:35 18:35 16:35 16:35 16:35

Hourly, daily, and mon'h.z totals on the Dally Summary pags and the Houdy Precipltalion Table are shown ks rognrhd tha instrumantation T =Traca

atthoe site, ({owevsr. dgas nat edit hourfy valuea far (s ASOS sites, but may edit the dally asd monthiy totals for selected siias which 8 = Suspact

will be reflacled on the Dally Summary page, ;
M

TEr

Toneous
K = No preciphaton observed
Missing

i,



U.S. Department of Commerce Local Climatological Data National Centers for Enviconmental Information

National Oceanic & Atnospheric Administration Daily Summa ry 1561 Patton Avenue
National Envirenmental Satellite, Data, and Information Service ‘Kﬂy 2018 Asheville, North Carolina 28301
Current Location: Elev; 976 ft. Lal: 42.6850" N Lon: -83.4181° W Generatad an 08/15/2018
Station: PONTIAC OAKLAND CO INTERNATIONAE AIRPORT, Mi US 84817
D Temperature (F) Phores | sun(sm) Weather Precipitation in) | FIESS® | wing wn—i?—%&ﬁ
: Max | Min | Avg | Dep | ARH | ADP | AWB | Heat | Cool | Rise | Set Weather Type TLC Sé‘;ﬁ” g:;g @{,ﬂ’ ASV_L?_ sAQ;gd _st;g& Psg‘k SS;;I::;:I Ssg‘t.
1 2 3 4 5 6 7 8 8 10 kil 12 13 14 15 16 17 18 18 20 21 22 23
(] <] 7 82 104 0 17 | 0450 | 2015 [TSRA 0.07 2881 8.3 30 180 p23 200
02 8 &g B | 63 ) 13 | 0500 | 2015 0.00 28.94 7.2 20 290 16 290
03 90 65 7 | 51 0 12 | 0500 | 205 |FG 0.00 2843 68 18 100 14 080
04 92 7 82 1 100 0 47§ 0501 | 2015 |HZ 0.00 2948 5.1 19s 1802 14 180
05 | 94 | 78 84 | 118 0 19 | o502 § 2045 |BRHZ 0.00 2942 94 26 210 24 210
08 | 78 ) 6% | 84 0 4 | 0502 § 2014 0.00 29.24 11.3 2 350 21 020
o7 78 | 522 | 65 | 72 [ 0 | 0503 { 2014 0.00 - 2930 53 19 110 14 140
08 87 53 70 | 23 0 5 | osod | 2013 0.00 2923 40 1% 130 13 140
® 80 &80 75 27 0 10 ] 0504 | 2013 [FG 0.00 29,11 72 20 240 17 270
0 8 65 | 75 | 26 L) 10 | 0505 | 2013 0.00 2902 76 7 020 18 30
11 &4 58 71 <14 0 & 0506 | 2012 0.00 29,08 538 21 020 16 030
12 B4 56 70 | 24 0 5 | oso7 | 2012 0.00 29.15 as 20 160 16 150
13 91 65 7 | 68 0 13 | 0507 | 2011 |RA 0.02 29.08 84 18 210 14 210
14 84 69 77 | 48 0 12| 0508 | 2010 |RA 0.02 29.00 43 18 270 3 270
15 7] 70 8t 88 0 16 | 0508 { 2010 T 28.95 38 16 140 13 150
16 9 70 82 | 08 0 17_| 0$10 | 2009 |7$ RAFG 8R 074 28.85 54 a7 200 28 300
17 B0 62 7 | 14 [ 6 | os11 | 2008 0.00 28.92 0.1 24 320 20 320
18 ) s8 | &9 | 34 0 4 | o512 | 2008 0.00 29.03 41 14 270 10 070
19 8 57 | 10 | 24 0 5 ] 0512 | 2007 ) 0.00 28,99 65 19 200 14 128
20 82 62 72 | -04 0 7 ] 0513 | 2006 [RA 0.02 28.82 100 | 27s 140s 21 148
21 72 &7 69 | 33 ) 4 | 0514 | 2005 |RADZBR 0.29 2872 8.1 24 160 17 170
22 ) 62 67 | 53 [ 2 | o515 | 2004 |RA 0.07 28.79 74 25 360 18 050
28 [ 62 7] 43 [ € | 0516 | 2004 |TS 0.00 29.84 2.2 12 140 9 30
24 B 69 78 28 ) 40 0617 | 2003 {BR 0.00 28.88 4.4 18 290 14 300
25 8 66 | 76 | 38 0 41 | os4s | 2002 |BR 0,00 2888 55 18 2% 14 310
26 & s | 74 | 18 0 o 1} ostg | 2001 IS T 28,81 100 20 280 22 280
27 78 60 70 | 2% [ § 10520 | 2000 |RA T 2850 ag 23 a0 20 300
28 79 58 68 | -1 0 4| os21 | 18859 v 0.00 29,02 63 20 260 16 280
28 83 80 72 | oo 0 7 | o522 | 1958 0.00 29,04 35 15 290 12 280
0 80 &0 70 { 20 0 5 | o523 | 4057 |FG T 20,03 44 28 180 13 140
31 80 81 74 | 08 Q 6 1 o524 | 1955 [RADZFGBR 083 20.97 58 20 070 14 070
839 | 832 | 736 Monthly Averages | Totals 2,065 29.00 § 3004 | 63
1 4.0 14 Departure from Normal (1981-2010) -0.77s
Degree Days Number of days with...
Monthly Season-to-date Temperature o s
Totat Deparfure Total Departure Max. s Min g " SRow Winalhisr
Heating 0 6 0 >=90° | <=32° <=32° |  <=0° 5=0.01"__ | >=0A" P T-Storms__|_Heavy Fog
Coollng 285 36 514 8 | 1] 0 { [} 8 | 3
Date of 5-sec to 3-sec wind equipment change Sea Level Pressura Greatest...
Date Time 24-Hr... s Denth
NA Maximum I 3041 07 0904 Brecip I Snoyiall oW bep
Minimum | 29.73 20 1684 0.83
Date
31-31 | I

Station Augmentation
Name:N/A Lat N/A Lon; N/A Elevation: N/A Distance: N/A Elaments; N/A Equipment: N/A




U.8, Department of Commerce
National Oceanic & Atmospherlc Administration
National Environmental Satelite, Data, and Information Service

Local Climatological Data

Hourly Observations

Natlonal Centars for Environmental Information
151 Patton Avenve

July 2018 Asheville, North Carolina 28801
Cusrent Location: Elev: 976 ft. Lal: 42,6650" N Len: -83.4181* W Generated on 08/16/2018
Station; PONTIAC DAKLAND CO INTERNATIONAL AIRPORT, MI US 94817
D Dry Bulb Wet Bulb Dew Polnt " . ¢ Net3- | Sea Alti-
a | Time ﬁ?r; o Sdlm t‘;’lil§i- Weathor Typs (see documentation) ?(em_nlp Temp Temp ,_ﬁf:.‘ g’;‘e"edd W’Dﬁd Alind | Station Erusg. Hr | Level | Report E{:g meter
L | 48T | 1ypy | Conditions | bilty AUTAW [ MW ®© | ® [ @[ @] @] % o) Eeg 0P| guHg | Tend | Shangs Frese| Type | ) | Seting
11 2 | 3 7 B 5 7 | 8 | § | 6 | 11| 421 45 | 14 | & | 16 [ 18 19 120 | 21 | 22 | 2
10 | 00 7__ICLR00 | 10.00 71| 217 | 63 1178 | 86 | 144 | 83 | 3 | 250 2002 | 8 | +0.02 [30.04 | FM-156] 0,00 | 30.07
oo 7 ISCT:04 85| 10.00 71 | 947 | 63 | 170 | 57 | 189 | 81 | & | 240 29.01 30.03 | FM-15 | 0,00 | 30,08
0 [ 0263 | 7 JCLR:00 | 10.00 71 | 917 | 65 | 173 | 56 | 144 | 68 | & | 240 26,00 30,02 | FM-16 | 0,00 | 30.05
10 [ 0353 |7 |BKN:07 55 | 10.00 72 | 222 | 65 | 481 ] 60 | 166 68 | 5 | a00 55.00 | 5 | +0.01 120,08 | FM-46] 0.00 | 30.05
10 | o453 | 7 |FEND2ES 110,00 71 | 217] 64 179 ] 60 |58 ] s8 | 5 | 200 29,00 30,03 | FM-15| 0.00 | 30.05
FEW.02 50
10| 0s53 | 7 |FEW.02100] 10.00 72 | 222 65 | 184 ] &1 | 1614 | 88 | & | 300 29,01 20,03 | FM15 | 0.00 | 3008
SCT:04 250
FEW02 55
10 |ossa| 7 |scTo4so |40.00 74 {233 | 66 | 188 | 61 | 164 | 84 | 8 | as0 2002 | 3 | -002 13004 ]|FM-ts| 0.00 | 3007
SCT:04 260
BKN:07 65
10 |orsa| 7 IBrNo7es |10.00 74 | 203 | o6 J4b0 | 61 |61 ] 8¢ | 8 | 050 29.08 30.05 | FM15 | 0.00 | 3008
BKNIOT 250
SCT:04 70
10| 0883 | 7 |scT0495 |410.00 77 | 260| 84 | 179 | 66 {133] 48 | 7 | ov0 20.02 30.05 | FM-15 | 0.00 | a0.07
BKN:07 260
FEW.02 60
10 | 0es3 | 7 |FEW02 100 10.00 81 | 272 e {474 | s0 [d00| 34 | 8 | 040 2002 | 8 | +000 {3005 |FM15| 000 | 3007
SGT:04 140
FEW:02 36
10 | 1083 | 7 |FEw:o260 | 1008 ss |28a| 63 | 175 | 50 | 00| 32 | 10 | o20 29.02 3005 | FM-15 | 0.00 | 0,07
SCT:04 260
10 [ 1163 | 7 |BENOTAT | 10.00 84 | 280! 64 [ 177 | s0 [100| 31 | 5 | 020 2003 30,06 | FM-15 | 0.00 | a0.08
10 | 1268 | v (EENOZH 40,00 95 | 204 | 66 | 484 | 61 | 106 | 31 | 14 | 30 2008 | 0 | -001 |30.06|FM-15| 0.00 | 30.08
FEW07 60
10 | 1353 | 7 [FEWo0280 | 10.00 86 |200 | 66 | 188 | 53 | 117 32 | o |wRe| 21 | 2001 2003 | FM15] 0.00 | 20.06
BKN.07 250
FEW:02 50 |
101453 ] 7 |FEwio280 [“0.00 86 {a00] 65 | 183 | 51 | 106 | a0 | 15 | s50 | 22 | 20.00 2002 | FM-15 | 0.00 | 2005
SCT:06 250
10 | 1553 |7 |SGT.04 250 | 10.00 86 | 300 | 64 | 178 | 49 | 04 | 28 | 11 | 350 | 22 | 28.00 | 6 | +0.03 | 2002 | FM-15| _0.00 | 30.05
10 | 1es3 | 7 |ESAO21401 40,00 83 | 283 | 63 |75 | 50 | 100 52 | 13 |30 | a1 | 2000 30,03 | FM-16 | 0.00 | 30.05
FEW:02 140
101783 | 7 |EEWO2MO1 40,00 82 | 278 | 63 | 173 | 80 |00 33 | 10 | 380 29.04 3003 | FM-15 | 0.00 | 20.08
FEW.0Z 140
10 | 1063 | 7 |EEVEO21491 4000 80 | 267 | 63 [172| &1 | 106 | a7 | 10 | 380 2900 | 0 | -001 [3003)|FM45[ 0.00 | 3005
FEW02 140
10 | 953 | 7 |EEVE021491 19,00 76 | 244 | 62 | 165 | 52 |44 | 43 | 7 | 060 28,04 30,04 | FM-15] 0.00 | 30.06
SCT:04 140
10 |z088 | 7 [SSLOE1A0 | 10.00 72 | 222| 60 [ 155| 51 | 106 | 48 | & | o080 29.02 30,05 | FM-15 | 0.00 | 30,07
SCT:04 140
1o |2tse | 7 |FOERUN | 1000 70 | 214 | 58 |81 51 [ 108 ] 51 | 3 | om0 2004 | 3 | -004 [30.07|FM5| 0.00 | 3009
10 [ 2283 | 7 [SEEOA1A0 14000 68 | 200 | 88 {147} 51 [ 108 | 85 | 3 | o050 29,04 30,07 | FM-16 | 0.00 | 30,08
10 | 7353 | 7 |CLR:00 | 16.00 65 | 183 | 57 | 140 | &1 | 106 ] &1 | 8 | 040 29.04 30,07 | FM-15 | 0.00 | 30,08

A~




U.S. Department of Commerce . l.ocal Climato!ogical Data National Centers for Environmental Information
National Oceanic & Atmospheric Administration H our]y Observafions 151 Patton Avenue
National Environmental Satellite, Data, and Information Service JuEy 2018 Asheville, North Carolina 26801
Current Location: Elev: 876 ft. Lat: 42.6650" N Lon; -63.4181" W Generated on 08/15/2018
Statlon: PONTIAC QAKLAND CO INTERNATIONAL AIRPORT, MI US 94817
D Dry Bulb Wat Bulb Dew Point : . Net3- | Sea i Adti-
a I_"S“ ] 5:; . sdkz X-il?l' Weather Type (see documentation} Temp Temp Temp l-ﬁfr!l Swplgadd \Agad é"ﬁ;‘i S;?g&n Elfesg' chHr Level R1gpori r;rgg{) metor
& | (18T | Type | Conditions | bility AUTAW | MW M@ | ® [ @ |\ | © | % |MPH) Peg |MPH) Gnag | T | GRIES (TS| VRS | gny | SO0
1] 2 4 5 5 7 8 | 9 1 40 1 1 [ 12 | 43 | 44 | 16 | 16 7 0 19 20 | 31 | 33 | 23
iz | 0053 CLR:00 10.00 60 | 156 | 85 | 128 | 51 | 106 | 72 | 0 | 000 2916 | 0 | -0.02 |30.18 | FM-16] 0.00 | 3036 |
15 | 0163 CLRi60 10,00 59 | 150 | 65 [ 428 | 62 | 144 | 78 | 0 | 600 29.14 30.48 | FM-15] 0.00 | 30.19
12 | 0253 | 7 _|CLR:06 | 10,00 59 | 150 | 56 | 134 | 54 | 122 | 83 | 0 | 000 29.15 30.18 | FM-15] 0.00 | 30.20
12 | 0358 | 7 |CLR:00 _ [10.00 57 | 139 | 54 | 124 | 52 | 114 | 83 | 0 | 000 2946 | 6 | +0.00 |30.10 | FM-15} 0.00 | 30.20
12 | 0453 | 7 |FEW02 250] 10,00 57 | 156 | €5 |27 | s3 | 167 | 87 | 0_| 600 28,14 0.18 | FM-15 | 0.00 | 20.18
12 | 0663 | 7 |BKN:07 260 ] 10.00 80| 15 7| 64 | 1221 80 _| 0 | 600 29.15 0.48 [FM15 | 0.00 | 30.20
12 | 0653 BKN:07 250 | 10.00 66| 18. 6 | 66 | 183 | 70 | 0 | 000 2916 | 3 | 0,02 |3020 | FM-16] 0.00 | 3022
2 [ o7 7__|SCT:04 250 | 10.0 69 | 20, 6 | 57 | 139 ] 66 | 8 | 120 29.18 30.21 | FMA5 | 000 | 30.23
08 SCT:04 250 | 10,0¢ 73 | 228 | 63 | 174 | 67 | 138 | 57 | 0 | 000 29,16 30.22 | FM45 | 0.00 | 30,23
09 SCT:04 250 | 10.0€ 77 | 250 | 64 | 178 | 56 | 13.3 | 48 | 5 | 210 2046 | 1| -0.01 |3022 | FM-15] 0,00 | 30.23
FEW.02 60
12 | 1053 | 7 |ERNS7 a0 | 10.00 80 {267 | 64 | 177 | s {117 | 38 | 8 | 210 29,21 30.24 | FM-15 | 0.00 | 30.28
FEW.02 60
12 | 1158 | 7 |ERNIOZ20 | 1000 80 | 267 | 83 | 174 | s2 |11 ]| 38 | 3 |VRe 20.18 3022 | FM-15| 000 | 3028
12 | 1253 | 7 |EEVAO280 | 10.00 82 | 276 65 |83 | 54 |122)| a8 | 5 |vre 2045 | 8 | +0.02 [3020 |FM16| 000 | 3021
FEW-02 150
12 | 1353 | 7 |REVOZ159] 4000 8t | 272 65 {161 | 64 |122)] a8 | ¢ | 140 29.16 3049 | FM15 | 0.00 | 20.20
12 | 1453 | 7 |EEMD2150) 4000 84 | 289 | 66 [ 187 | 54 |122]| 28 | 8 |[VRB 2045 3048 | FM-18 | 0.00 | 20.20
12| 1858 | 7 |OVC:06 250] 10.00 82 | 278 | 65 [ 186 | 55 | 128 ] 40 | 5 | VRB 2944 | 6 | +0.02 |30.48 |FM-15] 0.00 | 30.19
FEW.02 130 p
12| 1653 | 7 |Ouhos aay] 1000 82 | 278 | 65 [ 106 | 656 | 128 | 40 | 7 | 180 29.12 20,16 | FM-15 | o.00 | 3047
SCT:04 180
12| 1rss | 7 |3VEOLII ) 1000 80 | 267 | 65 J185 | s6 | 183 ] 44 | o | 140 29,41 3044 | FM15] 0.00 | 30,16
i2 | 1a5s | 7 |BXNOTA01 4000 79 | 264 | 63 | 172 | &2 | 111 a9 | & | 160 2043 | 5 | +0.0f |3046|FM15] 000 | 3048
12 | 1953 | 7 |BKN:07 120 | 10,00 76 | 266 | 61 | 163.] A9 | 64 | 36 | & | 140 2912 30.15 | FM-15 ] 0.00 | 3047
12 [ 2063 | 7 |OVCi08 110] 10,00 77 1260 | 61 1163 | 8 | 100 | 30 | & | 130 2012 30.14 | FM45 | 0.00_| 30.47
12 [ 2163 | 7 |OVC:08100] 10.00 75 | 238 | 61 1162 | &1 | 106 | 43 | 5 | 150 2942 | & | +0.01_|30.45 | FM-45] 0.00 | 30.17
12| 2253 | 7 |SKREOT1001 1000 73 {228 ] 61 |160 | 62 | 144 ] 48 | s | 160 29.13 30.16 | FM-16 | 0.00 | 30.18
12 | 2353 | 7 |CLR:00 10,00 71 | 207 | 61 1158 | 55 | 4171 55 | 6 | 170 2913 30.16 | FM-15 | 0,00 | 30.48




