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EXECUTIVE SUMMARY  
 

Stoel Rives LLP contracted Bison Engineering, Inc. to perform emissions testing at PCC 

Structurals, Inc.’s metal parts fabrication facility in Portland, Oregon. Testing was performed on 

the Heat Treat Furnace #23 to provide information to Stoel Rives LLP in support of legal counsel 

to PCC Structurals, Inc. This report presents emissions test data, describes the methods employed 

and details the quality assurance measures taken to ensure accurate data. Table 1 summarizes the 

test results. 

 

Table 1: Results Summary 

PM – particulate matter 

TSM – total selected metals 

Hg – mercury 

µg/dscm – micrograms per dry standard cubic meter 

lb/ton metal – pounds per ton of metal processed 

 

Note: The symbol ‘<’ indicates results which were calculated using the minimum detection limit for front half or 

back half results that were non-detect. For TSM results, ‘<’ indicates that that one or more values included in the 

sum was calculated using the minimum detection limit. 

  

PCC Structurals, Inc. 

Heat Treat Furnace #23 

Engineering Test Summary 

March 11, 2020 

Source Parameter Units Test Result 

Quick Draft Fan Inlet 

Filterable PM 
µg/dscm 115.95 

lb/ton metal 4.77E-03 

TSM 
µg/dscm < 36.00 

lb/ton metal < 1.48E-03 

Hg 
µg/dscm 1.55E-02 

lb/ton metal 6.39E-07 

Discharge Stack 

Outlet 

Filterable PM 
µg/dscm 89.88 

lb/ton metal 1.20E-02 

TSM 
µg/dscm < 25.63 

lb/ton metal < 3.42E-03 

Hg 
µg/dscm 4.05E-03 

lb/ton metal 5.42E-07 
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REVIEW AND CERTIFICATION  

 
All work, calculations, other activities, and tasks performed and documented in this report were 

carried out under my direction and supervision. This test project conforms to the requirements of 

Bison Engineering, Inc.’s quality manual and American Society for Testing and Materials (ASTM) 

D7036-04. 

 

 

Project Manager: Kelly Dorsi, PhD  

 

Title: Atmospheric Scientist  

 

Signature:  ________________________________________________ 

 

Date:  8/4/2020  

 

 

 

I have reviewed all testing details, calculations, results, conclusions, and other appropriate written 

material contained herein, and hereby certify that the presented material is authentic and accurate. 

 

 

Reviewer:  Lynn Dunnington  

 

Title:  Environmental Analyst  

 

Signature: ________________________________________________ 

 

Date:  8/4/2020  
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1.0 INTRODUCTION  
 

1.1 Project Summary and Objectives 
 

Stoel Rives LLP (Stoel), representative for PCC Structurals, Inc. (PCC) retained Bison 

Engineering, Inc. (Bison) to perform emissions testing on the Heat Treat Furnace #23 at PCC’s 

facility in Portland, Oregon. Bison conducted testing under the direction of Stoel following test 

methods described by the Oregon Department of Environmental Quality (ODEQ) and the U.S. 

Environmental Protection Agency (EPA) in Title 40 Code of Federal Regulations (CFR) Part 60, 

Appendix A. Testing was conducted on the Furnace #23 discharge stack outlet and the inlet to the 

quick draw fan. The pollutants measured include filterable PM, Hg and TSM including aluminum, 

antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, manganese, 

nickel, phosphorus, selenium, silver, thallium, vanadium, and zinc. Table 2 summarizes the test 

methods used during the test campaign. 

 

Table 2: Project Matrix 
 

PCC Structurals, Inc. 

Heat Treat Furnace #23 

Engineering Test Matrix 

March 11, 2020 

Source EPA Method Parameter Test Plan and Comments 

Quick Draft 
Fan Inlet and 

Discharge Stack 
Outlet 

1 
Sampling Location / 
Traverse Points 

One measurement per source prior 
to sampling. 

2 Volumetric Flow 

Concurrent with Method 29 
sampling. An assumed ambient 
molecular weight of 29 g/mol was 
used for flow calculations. 

4 Moisture Concurrent with Method 29. 

29 Filterable PM, TSM One 9-hour run. 

30B Hg 
Sorbent traps for mercury analysis 
were run concurrent with Method 
29 sampling. 
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1.2 Project Contacts 
 

Facility: PCC Structurals, Inc. 

Address: 4600 SE Harney Drive, Box EH00 

 Portland, OR 97206 

Contact: Sherry Uchytil 

Phone: Office (503) 777-7683 

Email: sherry.uchytil@pccstructurals.com 

 

Legal Counsel: Stoel Rives LLP 

Address: 760 SW Ninth Avenue, Suite 3000 

 Portland, OR 97205 

Contact: Thomas Wood 

Phone: Office (503) 294-9396 

Email: tom.wood@stoel.com 

 

Consultant: Bison Engineering, Inc. 

Address: 3143 E. Lyndale Ave. 

 Helena, MT 59601 

Contact: Kelly Dorsi 

Phone: Office (406) 442-5768 

Email: kdorsi@bison-eng.com 

 

 

1.3 Testing Personnel 
 

The Bison on-site testing team was led by Zach Harding, Qualified Source Testing Individual 

(QSTI), Project Scientist. He was assisted during field testing by Adam Bender, Qualified 

Individual (QI), Project Scientist and Jacob Rankin, QI, Environmental Engineer. Kelly Dorsi, 

PhD, Atmospheric Scientist, served as project manager. Lynn Dunnington, Environmental 

Analyst, performed a final quality assurance review of the data and test report. 

 

Sherry Uchytil, Environmental Specialist, was the primary contact for PCC. Ms. Uchytil was 

present on-site for the duration of the testing. PCC staff members were responsible for monitoring 

process parameters during testing. 
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2.0 SOURCE DESCRIPTION  
 

2.1 Facility Description 
 

PCC owns and operates a metal parts casting foundry in Portland, Oregon. The facility makes 

custom metal alloy components for aerospace, energy and commercial applications. The Heat 

Treat Furnace #23 is located on PCC’s Large Parts Campus (LPC), which consists of two business 

units: the super alloy casting plant (LPC-S) and the titanium casting plant (LPC-T). 

 

Furnace #23 burns natural gas to heat cast metal parts to 2300 °F in an argon shielded atmosphere. 

The furnace body is insulated with ceramic and kaowool liners. Exhaust air exits the furnace 

through two pipes. The exhaust from these pipes is captured by a domed hood and vented out 

through the rooftop discharge stack via a quick draft fan and venturi. During the venting process, 

both room and outside air from the rooftop is entrained into the oven exhaust to cool it. 

 

Inside Furnace #23, a cast metal part is placed on a metal hearth. A metal retort can is lowered 

over the part for the purpose of maintaining an argon atmosphere around the part. If argon gas 

escapes the retort, it is typically vented into the room. For the purposes of this test campaign, a 

temporary line was installed to release any argon into the domed fume hood to allow for the 

measurement of all PM, TSM and Hg emissions from the furnace. 

 

2.2 Emission Source Description 
 

Emissions were sampled at two locations: the Furnace #23 discharge stack and the inlet to the 

quick draft fan. The discharge stack is a vertical stack on the building rooftop. It is approximately 

10 feet tall and 20.0 inches inner diameter. The stack has two purpose-built sampling ports that are 

approximately six feet above the rooftop. Method 29 sampling was conducted through one port 

for the entire nine-hour run, while Method 30B sampling utilized the other port for the duration of 

the run. This was done to achieve an uninterrupted test run that coincided with a single batch 

heating cycle. 

 

PCC installed a piece of temporary horizontal ducting to the inlet of the quick draft fan to facilitate 

testing. The inlet duct was approximately five feet long and 10.0 inches inner diameter, with two 

sampling ports. As with the discharge stack, each port was dedicated to a single sample train for 

the duration of the test run. 

 

Figures 1 and 2 (below) present photos of the sampling locations on the day of the test. While on-

site, Bison verified that the discharge stack and inlet duct meet EPA Method 1 specifications; 

detailed Method 1 information is included in the appendices to this report. 
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3.0 EMISSION TEST RESULTS  
 

3.1 Summary of Results 
 

Bison performed emissions testing on the Heat Treat Furnace #23 during one, nine-hour batch 

heating cycle. Sampling for each method, at each location, ran continuously for the duration of the 

heating cycle. The tables on the following pages summarize the test results. Additional supporting 

material, including raw data, plant data, example calculations and calibration records, can be found 

in the appendices to this report. 
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Table 3: Outlet Test Results (continued) 
 

Parameter Units Run Results 

Lead 
µg/dscm < 0.963 

lb/ton metal < 1.28E-04 

Manganese 
µg/dscm 0.411 

lb/ton metal 5.48E-05 

Nickel 
µg/dscm 0.488 

lb/ton metal 6.51E-05 

Phosphorus 
µg/dscm < 0.898 

lb/ton metal < 1.20E-04 

Selenium 
µg/dscm < 0.192 

lb/ton metal < 2.57E-05 

Silver 
µg/dscm < 0.090 

lb/ton metal < 1.20E-05 

Thallium 
µg/dscm < 0.449 

lb/ton metal < 5.99E-05 

Vanadium 
µg/dscm < 0.056 

lb/ton metal < 7.43E-06 

Zinc 
µg/dscm 1.282 

lb/ton metal 1.71E-04 

TSM* 
µg/dscm < 25.63 

lb/ton metal < 3.42E-03 

*TSM results are the sum of results for all metal analytes, excluding mercury. For TSM results, ‘<’ indicates that 

that one or more values included in the sum was calculated using the minimum detection limit. 

PCCLP001022
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Table 4: Inlet Test Results (continued) 
 

Parameter Units Run Results 

Nickel 
µg/dscm 0.666 

lb/ton metal 2.74E-05 

Phosphorus 
µg/dscm < 14.948 

lb/ton metal < 6.15E-04 

Selenium 
µg/dscm < 0.398 

lb/ton metal < 1.60E-05 

Silver 
µg/dscm < 0.048 

lb/ton metal < 1.99E-06 

Thallium 
µg/dscm < 0.242 

lb/ton metal < 9.96E-06 

Vanadium 
µg/dscm < 0.026 

lb/ton metal < 1.05E-06 

Zinc 
µg/dscm 6.197 

lb/ton metal 2.55E-04 

TSM* 
µg/dscm < 36.00 

lb/ton metal < 1.48E-03 

*TSM results are the sum of results for all metal analytes, excluding mercury. For TSM results, ‘<’ indicates that 

that one or more values included in the sum was calculated using the minimum detection limit. 

 

3.2 Operating Conditions 
 

The Heat Treat Furnace #23 operated normally without pause for the duration of the nine-hour test 

run. Representatives of PCC recorded details of furnace operations during testing. The quantity of 

natural gas burned during testing was not recorded. PCC personnel compiled the raw process data 

and provided it to Bison for use in this report. Process data is presented in the report appendices.  

 

3.3 Field Observations 

 

No adverse or unusual environmental conditions were noted that are known to have influenced the 

outcome of these tests. Testing was not paused or interrupted during the nine-hour batch heating 

cycle. 

 

The metals emissions results reported in Tables 3 and 4 and the appendices to this report were 

calculated per EPA Method 29 specifications. Method 29 limits the mass of each metal in a sample 

blank that can be subtracted from the sample results in the blank correction calculations. In the 

case of aluminum, the amount detected in the filter blank and capture solution blank comprised a 

significant fraction of the total aluminum found in the field samples. Both were significantly higher 

than the Method 29 allowable blank weights. Method 29 results for aluminum are therefore biased 

high due to the allowable blank correction. Table 5 illustrates the differences in calculating net 

aluminum emissions using Method 29 allowable blank values versus the actual measured mass of 

aluminum in the sample blanks. Bison believes that the results shown in Table 5 are much more 

representative of actual aluminum emissions and recommends that this approach be used for any 

future Method 29 compliance testing that is conducted for aluminum.  
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Table 5: Alternative Blank-Corrected Aluminum Emissions 
 

PCC Structurals, Inc. 

Heat Treat Furnace #23 

Comparison of Aluminum Blank Correction Calculations 

March 11, 2020 

Source 
Blanks 

Description 

(A) 

FH Sample 

(B) 

FH Blank 

(C) 

FH Net 

(A-B) 

(D) 

BH Sample 

(E) 

BH Blank 

(F) 

BH Net 

(D-E) 

FH+BH Net 

(C+F) 

µg µg/dscm 
lb/ton 

metal 

Inlet 
Allowable 

123 
11.63 111.37 

44.9 
2.245 42.655 154.03 10.659 4.39E-04 

Actual 102 21 9.32 35.58 56.58 3.916 1.61E-04 

Outlet 
Allowable 

118 
11.63 106.37 

27.5 
1.375 26.125 132.50 16.997 2.27E-03 

Actual 102 16 9.32 18.18 34.18 4.385 5.85E-04 

Notes: 

All weights are in µg unless otherwise noted. 

Actual – actual weight of Al determined in blank analysis 

Allowable – maximum Al blank weight as allowed by Method 29 

FH – front half (Method 29 only) 

BH – back half (Method 29 only) 
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Bison also notes that breakthrough and field recovery test criteria were not met for Method 30B 

sampling at the quick draft fan inlet. Failed breakthrough and field recovery checks are often 

observed for sources with very low mercury concentrations and may be related to mercury 

contamination in the back half of the sample sorbent tube or reduced precision of low concentration 

spiked traps. Bison recommends that future compliance testing consist of at least three sample runs 

to improve the chances of meeting breakthrough and field recovery results for all sources sampled. 
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4.0 EMISSION TEST METHODS AND PROCEDURES  
 

4.1 Testing Methods and Procedures 
 

Bison testing personnel performed the following EPA methods as described in 40 CFR 60, 

Appendix A. 

 

EPA Reference Method 1, "Sample and Velocity Traverses for Stationary Sources." The 

objective of Method 1 is to determine a suitable location for testing and to determine the velocity 

and/or sample points for the source. The results of Method 1 sampling location and sample or 

velocity point measurement locations are included in the appendices.  

 
EPA Reference Method 2, "Determination of Stack Gas Velocity and Volumetric Flow Rate 

(Type-S Pitot Tube)." The objective of Method 2 is to determine volumetric flow. The average 

velocity, temperature, static pressure, and source area are used to calculate volumetric flow for the 

source. This method is incorporated within the performance of Method 29. Method 2, Section 8.6 

allows for the use of 29 g/mol as dry molecular weight for ambient sources, in lieu of performing 

actual measurements. 

 

EPA Reference Method 4, "Determination of Moisture Content in the Stack Gases." The 

objective of Method 4 is to determine the moisture content of a gas stream. This method is 

incorporated within the performance of Method 29. 

 

EPA Reference Method 29, "Determination of Metals Emissions from Stationary Sources" 

(Methods 2 & 4 Inclusive).  The objective of Method 29 is to determine particulate matter and 

metals emissions from a source. Method 29 is an isokinetic sampling method. The exhaust gas 

stream is sampled along a cross-section of the stack and metal emissions are captured within the 

front half and back half of the sampling system. The front half includes the nozzle, probe, filter-

bell, and glass fiber filter. The back half consists of the impinger solutions. The front half and back 

half samples are sent to a subcontracted lab for analysis. Filterable particulate matter 

concentrations are derived from analyses of the front half samples only. Both front and back half 

samples are analyzed for metals. Method 29 incorporates Method 2 “velocity measurements” and 

Method 4 “moisture measurements”. 

 

EPA Reference Method 30B, “Determination of Total Vapor Phase Mercury Emissions from 

Coal-Fired Combustion Sources using Carbon Sorbent Traps.” The objective of M30B is to 

determine elemental mercury and oxidized mercury emission from a source. 

 

4.2 Sample Handling and Analytical Procedures 
 

Field sample recoveries were performed by Bison personnel on-site. Method 29 filters and liquid 

fractions were hand-delivered by Bison to Chester LabNet in Tigard, Oregon, for analysis for TSM 

and filterable PM. Method 30B sorbent traps were sent by Bison to Ohio Lumex in Cleveland, 

Ohio for analysis on their low-level mercury analyzer. All analytical procedures complied with 

EPA methodology. 

PCCLP001027
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COMPANY PCC

FACILITY LPCS

LOCATION Portland, OR

SOURCE Furnace #23 Outlet

DATE 03/11/20

METHOD 29

POLLUTANT PM and TSM

19
PCC220266 
2020 Furnace #23 Engineering Test Report

PCCLP001029



PCCLP001030



Pre Traverse Flow Information

Client: PCC

Location: Portland, OR

Source: Furnace #23 Outlet

Stack Temp: 100

1 0.17 5.0

2 0.21 8.0

3 0.32 11.0

4 0.32 6.0

5 0.36 5.0

6 0.43 4.0

7 0.20 0.0

8 0.15 0.0

9 0.13 0.0

10 0.09 4.0

11 0.06 5.0

12 0.06 5.0

13 0.04 5.0

14 0.05 0.0

15 0.05 0.0

16 0.05 0.0

17 0.10 0.0

18 0.23 0.0

19 0.40 4.0

20 0.34 6.0

21 0.26 5.0

22 0.24 0.0

23 0.16 0.0

24 0.17 0.0

Average: 0.19 3.0

Flow is found to be:

Non-cyclonic x

Cyclonic

Traverse 

Point

Velocity 

ΔP ("H2O)

Null 

Angle
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Isokinetic Field Data

Field Data Entry

Client: PCC Run: 1

Location: Portland, OR Start Time: 12:46

Source: Furnace #23 Outlet Environmental Conditions/Test Notes: End Time: 21:50

EPA Method: 29 55 deg f cloudy calm Date: 3/11/2020

Box Operator: AB

Technician(s): AB

Stack Dimensional Data: Equipment:

Circular Meterbox ID 12 Probe ID 3C Liner type glass

     Diameter 20.000 in Y factor 1.0003 Nozzle ID 0.313 Nozzle size 0.3127 inches

Rectangular ΔH@ 1.93 Hot box ID hb2 Nozzle area 0.000533 sq.ft.

     Width in Pitot Cp 0.84 Probe heat 250 F

     Length in Pitot ID 3c Filter heat 250 F

Stack Area 2.182 sq.ft.

Source Information: Leak Checks: Pre-test Post-test

Barometric Pressure 30.05 "Hg O2 20.90 % Pitot x x

Static Pressure -0.08 "H2O CO2 0.00 % Train leak rate, dcf 0.000 0.000

Ave. ΔP 0.191 "H2O Rec. Nz. 0.316 inches Leak check vacuum, "Hg 11 13

Stack Temperature 100 F

Assumed moisture 2 % Nozzle check for roundness:

Assumed meter temp. 60 F 1 2 3

Total number of points 24 0.313 0.312 0.313 inches

Time per point* 25 min Caliper ID# ws1

Total run time 544 min

Post Test Calculations: Moisture/Lab:

Sample volume 271.715 dcf Ave. ΔP 0.1 "H2O Filter U783 #

Wet mol. weight 28.7 Ms (actual) Ave. √ΔP 0.3128 "H2O Initial Final Gain

Actual H2O 1.27 % Ave. ΔH 0.882 "H2O Impingers, g 200.0 230 30.0

Std. meter vol. 275.283 dscf Ave. Ts 183.9 °F Silica gel, g 466.7 511.8 45.1

Isokinetic Average 100.3 % Ave. Tm 64.5 °F Total water gain: 75.1

Meter 

Volume (dcf)

0.000

1 25.0 11.500 0.07 113 56 0.69 0.69 1.5 255 50

2 50.0 23.130 0.08 153 60 0.74 0.74 1.5 250 52

3 75.0 34.110 0.07 168 63 0.64 0.64 1.5 253 58

4 100.0 45.600 0.08 172 65 0.73 0.73 1.5 251 50

5 125.0 55.900 0.06 158 70 0.56 0.56 1.5 253 53

6 150.0 66.150 0.06 169 72 0.55 0.55 1.5 249 54

7 175.0 77.680 0.08 174 71 0.73 0.73 2 251 55

8 200.0 88.800 0.07 167 74 0.65 0.65 1.5 254 55

9 225.0 101.750 0.10 169 74 0.93 0.93 2 251 54

10 250.0 114.960 0.10 139 73 0.97 0.97 2 251 55

11 275.0 128.300 0.10 175 73 0.92 0.92 1.5 256 56

12 300.0 139.720 0.08 173 71 0.73 0.73 1.5 255 54

13 325.0 152.810 0.11 210 68 0.95 0.95 2 253 54

14 350.0 165.930 0.11 210 67 0.95 0.95 2 252 54

15 375.0 179.670 0.13 226 65 1.09 1.09 2 254 54

16 400.0 193.640 0.13 223 61 1.08 1.08 2 255 52

17 425.0 206.980 0.12 213 59 1.01 1.01 2 251 51

18 450.0 219.700 0.11 205 57 0.93 0.93 2 252 50

19 475.0 233.200 0.13 210 56 1.09 1.09 2 251 50

20 500.0 247.470 0.14 205 55 1.18 1.18 2 248 50

21 525.0 261.770 0.14 207 54 1.18 1.18 2 251 51

22 544.0 271.715 0.12 206 54 1.01 1.10 2 250 53

23

24

Calc. ΔH Run ΔH

Vacuum 

("Hg)

Filter Box     

(°F)

Condenser 

Temp 

(≤68°F)Traverse Point

Time 

(min.)

Velocity 

ΔP 

("H2O)

Stack 

Temp. (°F)

Meter 

Temp. 

(°F)

*In order to correlate sampling with the batch heating cycle length, sampling time at 

point 22 was truncated and no sampling was conducted at points 23 and 24.
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Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: PCC Run: 1

Location: Portland, OR Start Time: 12:46

Source: Furnace #23 Outlet End Time: 21:50

Method: 29 Date: 3/11/2020

Time Meter ∆H Meter Traverse Dp Stack

min. ft
3

"H2O Tm  
o
F Point "H2O Ts 

o
F √Dp

0.000

25 11.500 0.69 56 1 0.07 113 0.2646

50 23.130 0.74 60 2 0.08 153 0.2828

75 34.110 0.64 63 3 0.07 168 0.2646

100 45.600 0.73 65 4 0.08 172 0.2828

125 55.900 0.56 70 5 0.06 158 0.2449

150 66.150 0.55 72 6 0.06 169 0.2449

175 77.680 0.73 71 7 0.08 174 0.2828

200 88.800 0.65 74 8 0.07 167 0.2646

225 101.750 0.93 74 9 0.10 169 0.3162

250 114.960 0.97 73 10 0.10 139 0.3162

275 128.300 0.92 73 11 0.10 175 0.3162

300 139.720 0.73 71 12 0.08 173 0.2828

325 152.810 0.95 68 13 0.11 210 0.3317

350 165.930 0.95 67 14 0.11 210 0.3317

375 179.670 1.09 65 15 0.13 226 0.3606

400 193.640 1.08 61 16 0.13 223 0.3606

425 206.980 1.01 59 17 0.12 213 0.3464

450 219.700 0.93 57 18 0.11 205 0.3317

475 233.200 1.09 56 19 0.13 210 0.3606

500 247.470 1.18 55 20 0.14 205 0.3742

525 261.770 1.18 54 21 0.14 207 0.3742

544 271.715 1.10 54 22 0.12 206 0.3464

Sampling Data Traverse Data

Note: In order to correlate sampling with the batch heating cycle, sampling time at point 22 was truncated and 

no sampling was conducted at points 23 and 24.
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Client: PCC Run: 1

Source: Furnace #23 Outlet Date: 03/11/20

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 544.0 min Circular

Sample Time Interval 25.0 min      Diameter 20.000 in

Meter Volume, Vm 271.715 dcf Rectangular

Water Volume 75.1 ml (g)      Width in

Nozzle Diameter, Nz 0.3127 in.      Length in

Nozzle Area 0.000533 sq.ft. Stack Area 2.182 sq.ft.

Traverse Data Molecular Weight:

Barometric Pressure, Pb 30.05 "Hg CO2 Average 0.00 %vd

Static Pressure -0.08 "H2O O2 Average 20.90 %vd

Pitot Factor, cp 0.84

Meter Cal Factor 1.0003 Y

Field Data Averages

Meter Stack

 ∆H 0.882 "H2O √Dp 0.3128 "H2O

Temperature, Tm 64.5
o
F Temperature, Ts 183.9

o
F

Temperature, Tm 524.5
o
A (

o
R) Temperature, Ts 643.9

o
A (R)

Pressure Meter, Pm 30.115 "Hg Pressure Stack, Ps 30.044 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, Vm(std) 275.283 dscf Velocity, Vs 19.41 fps

7.795 dscm Volume (actual) 2,541.2 acfm

Actual Volume, Vm(actual) 338.760 awcf 2,508.9 adcfm

Gas Stream Moisture Volume (standard) 125,543.6 wscf/hr

Moisture Vapor, Vw(std) 3.534 scf 123,949.2 dscf/hr

Moisture, Bws 0.0127 2,065.8 dscf/min

Moisture EPA M4 1.27 %v

EPA Method 3 Gas Density

Dry, Md 28.84 lb/lb-mole

Wet, Ms 28.70 lb/lb-mole

Percent Isokinetic 100.3 %

Laboratory Results

EPA Method 29 (PM)

Filterable PM 0.00070 grams Concentration, Cs 3.93E-05 gr/dscf

89.88 μg/dscm

24
PCC220266 
2020 Furnace #23 Engineering Test Report

PCCLP001034



EPA Method 29 (PM)

Filterable Particulate Matter

Laboratory Gravimetric Data

Client: PCC

Location: Portland, OR

Source: Furnace #23 Outlet

Run Sample Description g, #

Initial 

(grams)

Final 

(grams) Net Gain

Blank 

Correction

Corrected 

Gain (grams)

Probe Rinse (Acetone FH) 113 99.91507 99.91588 0.00081 1.09E-04 0.00070

Filter 19-U783 0.45123 0.45033 -0.00090 0.00000

Filterable PM (mg) 0.70

Total PM (mg) 0.70

Acetone Blank 465 50.20240 50.20285 0.00045 9.68E-07 g/g

1
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Source: Furnace #23 Outlet Sample Date: 03/11/20
Run: 1

Filter +
Client ID: Front Half Back Half
Analyte < Result < Result FH MDL BH MDL Units
Aluminum 118 27.5 3.75 1.50 µg/sample
Antimony 1.68 < MDL 1.25 0.500 µg/sample
Arsenic < MDL < MDL 1.75 0.700 µg/sample
Barium 4.52 0.608 0.125 0.050 µg/sample
Beryllium < MDL < MDL 0.050 0.020 µg/sample
Cadmium < MDL 0.422 0.100 0.040 µg/sample
Chromium 18.0 0.484 0.200 0.080 µg/sample
Cobalt < MDL 0.732 0.125 0.050 µg/sample
Copper 1.39 5.08 1.25 0.500 µg/sample
Lead < MDL 6.26 1.25 0.500 µg/sample
Manganese 2.76 0.582 0.075 0.030 µg/sample
Nickel 3.36 0.442 0.750 0.300 µg/sample
Phosphorus < MDL < MDL 5.00 2.00 µg/sample
Selenium < MDL < MDL 3.75 1.50 µg/sample
Silver < MDL < MDL 0.500 0.200 µg/sample
Thallium < MDL < MDL 2.50 1.00 µg/sample
Vanadium 0.334 < MDL 0.250 0.100 µg/sample
Zinc 6.84 6.93 0.750 0.300 µg/sample

Lab ID: 20-S353 20-S354
Sample Vol: 250 100 mL
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Source: Furnace #23 Outlet

Client ID: Filter MDL

BH Capture 

Soln. MDL

FH/BH 

Rinse MDL

Analyte < µg/sample

Filter MDL 

µg/sample <

5% HNO3/ 

10% H2O2 

µg/sample

5% HNO3/ 10% 

H2O2 MDL 

µg/sample <

0.1 N HNO3 

µg/sample

0.1 N HNO3 

MDL 

µg/sample

Aluminum 102 3.75 11.65 3.75 < MDL 1.50

Antimony < MDL 1.250 < MDL 1.25 < MDL 0.50

Arsenic < MDL 1.750 < MDL 1.75 < MDL 0.70

Barium 4.460 0.125 < MDL 0.13 < MDL 0.05

Beryllium < MDL 0.050 < MDL 0.05 < MDL 0.02

Cadmium < MDL 0.100 < MDL 0.10 < MDL 0.04

Chromium 1.650 0.200 0.3525 0.20 < MDL 0.08

Cobalt 0.374 0.125 < MDL 0.13 < MDL 0.05

Copper < MDL 1.250 < MDL 1.25 < MDL 0.50

Lead < MDL 1.250 < MDL 1.25 < MDL 0.50

Manganese 0.075 70.200 0.0778 0.08 < MDL 0.03

Nickel < MDL 0.750 < MDL 0.75 < MDL 0.30

Phosphorus < MDL 5.000 < MDL 5.00 < MDL 2.00

Selenium 4.530 3.750 < MDL 3.75 < MDL 1.50

Silver < MDL 0.500 < MDL 0.50 < MDL 0.20

Thallium < MDL 2.500 < MDL 2.50 < MDL 1.00

Vanadium < MDL 0.250 < MDL 0.25 < MDL 0.10

Zinc 3.780 0.750 < MDL 0.75 < MDL 0.30

Lab ID: 20-S680 EPA 29 Back Half EPA 29 Front Half

Sample Vol, ml: 250 250 100

Blank Values
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PCC Method 29 Metals Blank Calculations Run: 1

Furnace #23 Outlet

03/11/20 I II III IV V VI VII VIII

Sample* Blank* Blank* Sample* Blank* BH Blank* BH Blank* Allowable

FH FH FH BH BH Corrected Corrected BH

Species Wash+Filter Wash, µg Filter, µg Cap.Sol. Cap.Sol. Cap.Sol. Wash, µg Blank, µg Species

Volume(ml) 100 100 N/A 100 µg/mL 200 100

Al  118.000 < 1.5000  102.000  27.500  0.0466  9.320 < 1.5000 9.320 Aluminum

Sb  1.680 < 0.5000 < 1.250 < 0.500 < 0.0050 < 1.000 < 0.5000 0.000 Antimony

As < 1.750 < 0.7000 < 1.750 < 0.700 < 0.0070 < 1.400 < 0.7000 0.000 Arsenic

Ba  4.520 < 0.0500  4.460  0.608 < 0.0005 < 0.100 < 0.0500 0.000 Barium

Be < 0.050 < 0.0200 < 0.050 < 0.020 < 0.0002 < 0.040 < 0.0200 0.000 Beryllium

Cd < 0.100 < 0.0400 < 0.100  0.422 < 0.0004 < 0.080 < 0.0400 0.000 Cadmium

Cr  18.000 < 0.0800  1.650  0.484  0.0014  0.282 < 0.0800 0.282 Chromium

Co < 0.125 < 0.0500  0.374  0.732 < 0.0005 < 0.100 < 0.0500 0.000 Cobalt

Cu  1.390 < 0.5000 < 1.250  5.080 < 0.0050 < 1.000 < 0.5000 0.000 Copper

Pb < 1.250 < 0.5000 < 1.250  6.260 < 0.0050 < 1.000 < 0.5000 0.000 Lead

Mn  2.760 < 0.0300  0.075  0.582  0.0003  0.062 < 0.0300 0.062 Manganese

Ni  3.360 < 0.3000 < 0.750  0.442 < 0.0030 < 0.600 < 0.3000 0.000 Nickel

P < 5.000 < 2.0000 < 5.000 < 2.000 < 0.0200 < 4.000 < 2.0000 0.000 Phosphorus

Se < 3.750 < 1.5000  4.530 < 1.500 < 0.0150 < 3.000 < 1.5000 0.000 Selenium

Ag < 0.500 < 0.2000 < 0.500 < 0.200 < 0.0020 < 0.400 < 0.2000 0.000 Silver

Tl < 2.500 < 1.0000 < 2.500 < 1.000 < 0.0100 < 2.000 < 1.0000 0.000 Thallium

V  0.334 < 0.1000 < 0.250 < 0.100 < 0.0010 < 0.200 < 0.1000 0.000 Vanadium

Zn  6.840 < 0.3000  3.780  6.930 < 0.0030 < 0.600 < 0.3000 0.000 Zinc

Lab ID: 20-S353

EPA 29 

Front 

Half 20-S680 20-S354

EPA 29 

Back 

Half

Content: 0.1NHNO3 0.1NHNO3 0.1NHNO3 5%HNO3/ 5%HNO3/ 5%HNO3/ 0.1NHNO3

FH Filter & Probe Rinse 10%H2O2 10%H2O2 10%H2O2

100ml 0.1N HNO3 rinse BH Imps 1&2

Same as BH 100ml .1N HNO3 rinse Same as FH

Blank Wash 200ml 5%HNO3/10%H2O2 reagent Blank Wash

Blanks are prorated to reflect 100ml for HNO3 and 200ml for HNO3/H2O2

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.   

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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Furnace #23 Outlet Method 29 Metals Blank Calculations Run: 1 2 of 3

3/11/20

X XI XII XIII XIV XV

Allowable FH Blank 5% of FH Lessor of Greater of FH

FH Corrected Sample, µg XI or XII A or XIII Net

Species Blank, µg  µg Sample, µg Species

Al 11.630 102.000  5.900 5.900  11.63  106.370 Aluminum

Sb 0.000 0.000  0.084 0.000  11.63  1.680 Antimony

As 0.000 0.000 < 0.088 0.000  11.63 < 1.750 Arsenic

Ba 4.460 4.460  0.226 0.226  11.63  0.060 Barium

Be 0.000 0.000 < 0.003 0.000  11.63 < 0.050 Beryllium

Cd 0.000 0.000 < 0.005 0.000  11.63 < 0.100 Cadmium

Cr 1.650 1.650  0.900 0.900  11.63  16.350 Chromium

Co 0.374 0.374 < 0.006 0.006  11.63 < -0.249 Cobalt

Cu 0.000 0.000  0.070 0.000  11.63  1.390 Copper

Pb 0.000 0.000 < 0.063 0.000  11.63 < 1.250 Lead

Mn 0.075 0.075  0.138 0.075  11.63  2.685 Manganese

Ni 0.000 0.000  0.168 0.000  11.63  3.360 Nickel

P 0.000 0.000 < 0.250 0.000  11.63 < 5.000 Phosphorus

Se 4.530 4.530 < 0.188 0.188  11.63 < -0.780 Selenium

Ag 0.000 0.000 < 0.025 0.000  11.63 < 0.500 Silver

Tl 0.000 0.000 < 0.125 0.000  11.63 < 2.500 Thallium

V 0.000 0.000  0.017 0.000  11.63  0.334 Vanadium

Zn 3.780 3.780  0.342 0.342  11.63  3.060 Zinc

Allowable FH Blank Calculation:

A = (area of filter, sq. in.)*(1.4 µg/sq.in.)= µg A= 11.63 µg

if A>blank>0, use blank derived

if blank > A, use greater of A or 5% of sample µg or FH blank whichever is lessor.

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.   

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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Furnace #23 Outlet Method 29 Metals Blank Calculations Run: 1 3 of 3

3/11/20

XVI XVII XVIII XIX XX XXI XXII XXIII

Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH

BH Total sample, µg XVII or XVIII 1µg  or XIX Net Net Total Net

Species Blank, µg Sample, µg Sample, µg Sample, µg Species

Al  1.375  9.320  1.375  1.375  1.375  26.125  106.370  132.495 Aluminum

Sb  0.000  0.000 < 0.025  0.000  1.000 < 0.500  1.680 < 2.180 Antimony

As  0.000  0.000 < 0.035  0.000  1.000 < 0.700 < 1.750 < 2.450 Arsenic

Ba  0.000  0.000  0.030  0.000  1.000  0.608  0.060  0.668 Barium

Be  0.000  0.000 < 0.001  0.000  1.000 < 0.020 < 0.050 < 0.070 Beryllium

Cd  0.000  0.000  0.021  0.000  1.000  0.422 < 0.100 < 0.522 Cadmium

Cr  0.282  0.282  0.024  0.024  1.000  0.202  16.350  16.552 Chromium

Co  0.000  0.000  0.037  0.000  1.000  0.732 < 0.000 < 0.732 Cobalt

Cu  0.000  0.000  0.254  0.000  1.000  5.080  1.390  6.470 Copper

Pb  0.000  0.000  0.313  0.000  1.000  6.260 < 1.250 < 7.510 Lead

Mn  0.062  0.062  0.029  0.029  1.000  0.520  2.685  3.205 Manganese

Ni  0.000  0.000  0.022  0.000  1.000  0.442  3.360  3.802 Nickel

P  0.000  0.000 < 0.100  0.000  1.000 < 2.000 < 5.000 < 7.000 Phosphorus

Se  0.000  0.000 < 0.075  0.000  1.000 < 1.500 < 0.000 < 1.500 Selenium

Ag  0.000  0.000 < 0.010  0.000  1.000 < 0.200 < 0.500 < 0.700 Silver

Tl  0.000  0.000 < 0.050  0.000  1.000 < 1.000 < 2.500 < 3.500 Thallium

V  0.000  0.000 < 0.005  0.000  1.000 < 0.100  0.334 < 0.434 Vanadium

Zn  0.000  0.000  0.347  0.000  1.000  6.930  3.060  9.990 Zinc

Allowable BH Blank Calculation:

if 1.00µg >blank>0, use blank derived

if blank >1.00µg , use greater of 1.00 or  5% of sample ug or BH blank whichever is lessor 

* Blank Rules:

"<" indicates value is below the minimum detection limit (MDL)

If Blank is a "<" value it is treated as zero.   

If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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EPA Method 29 (PM)

Filterable Particulate Matter

Results Summary

Client: PCC

Source: Furnace #23 Outlet

Location: Portland, OR

1

3/11/2020

12:46

21:50

544

30.05

0.3127

100.3

275.283

7.795

20.00

2.182

0.00

20.90

-0.08

1.27

28.70

19.41

2,508.9

2,541.2

2,065.8

183.9

gr/dscf 3.93E-05

μg/dscm 89.88

lb/ton metal 1.20E-02

Metal Processed ton 0.526

Filterable Particulate

Mass

ADCFM

ACFM

Run 

Run End Time

Duration, min.

Nozzle Dia., in.

Barometric Pressure, "Hg

Date

Run Start Time

Production Data

Concentration, Cs

O2 %vd

Isokinetic Average, %

Sample Volume, dscf

Sample Volume, dscm

Stack Diameter, in.

Stack Area, sq.ft.

CO2 %vd

Stack Temperature, 
o
F

DSCFM

Static Press., "H2O

H2O %v

Wet Molecular Weight, lb/lb-mole

Velocity, FPS
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PCC Test: M29

Furnace #23 Outlet

Metals Results Summary

Species  µg  µg

Aluminum  132.495  16.997  2.27E-03  106.370  13.646  1.82E-03  26.125  3.352 4.47E-04 Al

Antimony < 2.180 < 0.280 < 3.73E-05  1.680  0.216  2.87E-05 < 0.500 < 0.064 < 8.56E-06 Sb

Arsenic < 2.450 < 0.314 < 4.19E-05 < 1.750 < 0.225 < 2.99E-05 < 0.700 < 0.090 < 1.20E-05 As

Barium  0.668  0.086  1.14E-05  0.060  0.008  1.03E-06  0.608  0.078  1.04E-05 Ba

Beryllium < 0.070 < 0.009 < 1.20E-06 < 0.050 < 0.006 < 8.56E-07 < 0.020 < 0.003 < 3.42E-07 Be

Cadmium < 0.522 < 0.067 < 8.93E-06 < 0.100 < 0.013 < 1.71E-06  0.422  0.054  7.22E-06 Cd

Chromium  16.552  2.123  2.83E-04  16.350  2.097  2.80E-04  0.202  0.026  3.46E-06 Cr

Cobalt < 0.732 < 0.094 < 1.25E-05 < 0.000 < 0.000 < 0.00E+00  0.732  0.094  1.25E-05 Co

Copper  6.470  0.830  1.11E-04  1.390  0.178  2.38E-05  5.080  0.652  8.69E-05 Cu

Lead < 7.510 < 0.963 < 1.28E-04 < 1.250 < 0.160 < 2.14E-05  6.260  0.803  1.07E-04 Pb

Manganese  3.205  0.411  5.48E-05  2.685  0.344  4.59E-05  0.520  0.067  8.90E-06 Mn

Nickel  3.802  0.488  6.51E-05  3.360  0.431  5.75E-05  0.442  0.057  7.56E-06 Ni

Phosphorus < 7.000 < 0.898 < 1.20E-04 < 5.000 < 0.641 < 8.56E-05 < 2.000 < 0.257 < 3.42E-05 P

Selenium < 1.500 < 0.192 < 2.57E-05 < 0.000 < 0.000 < 0.00E+00 < 1.500 < 0.192 < 2.57E-05 Se

Silver < 0.700 < 0.090 < 1.20E-05 < 0.500 < 0.064 < 8.56E-06 < 0.200 < 0.026 < 3.42E-06 Ag

Thallium < 3.500 < 0.449 < 5.99E-05 < 2.500 < 0.321 < 4.28E-05 < 1.000 < 0.128 < 1.71E-05 Tl

Vanadium < 0.434 < 0.056 < 7.43E-06  0.334  0.043  5.71E-06 < 0.100 < 0.013 < 1.71E-06 V

Zinc  9.990  1.282  1.71E-04  3.060  0.393  5.24E-05  6.930  0.889  1.19E-04 Zn

Total: < 199.78 < 25.63 < 3.42E-03 < 146.44 < 18.79 < 2.51E-03 < 53.34 < 6.84 < 9.13E-04

*Total metal processed: 0.526 tons

‘<’ denotes results which were calculated using the minimum detection limit for front half or back half results that were non-detect.

lb/ton metal* µg

Run 1

Total FH Net BH Net

 µg/dscm lb/ton metal*  µg/dscm lb/ton metal*  µg/dscm
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COMPANY PCC

FACILITY LPCS

LOCATION Portland, OR

SOURCE Furnace #23 Outlet

DATE(S) 03/11/20

METHOD 30B

POLLUTANT Mercury
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Method 30B Field Data
Field Data Entry

Client: PCC Run: 1
Location: Portland, OR Start Time: 12:46
Source: Furnace #23 Outlet End Time: 21:51
EPA Method: 30B Start Date: 3/11/2020
Box Operator: JCR End Date: 3/11/2020
Technician(s): JCR

Pre-Test Information:
Barometric Pressure: 30.18 "Hg

Test duration: 545 min

Equipment: Leak Checks: Pre-test Post-test
Probe ID: HG1 Side A Side B Side A Side B

Probe heat: 260 F Leak check vacuum, "Hg 16 16 16 16
Side A Side B Train leak rate, lpm 0.000 0.000 0.000 0.000

Meterbox ID: HLN2 HLN2
Y factor: 1.0090 0.9890

Desired sampling rate: 1.0 1.0 lpm Test Summary:
Trap ID#: OL492743 OLC050333 Side A Side B

Spiked @: 5 0 ng Sample Volume: 544.718 545.364 L
Orifice # (if used): Ave. Meter Temp: 72.8 73.7 F

Side A Sample B Sample A Sample B Sample A Sample B Sample A Sample B Sample A Sample B Sample A Sample B
12:46 0 0.000 0.000 113 113 56 56 0.1 0.1 260 260 1.000 1.000
12:51 5 4.700 4.710 113 113 57 58 0.1 0.1 260 260 0.940 0.942
12:56 10 10.260 10.360 113 113 59 60 0.1 0.1 260 260 1.112 1.130
13:01 15 14.840 14.800 113 113 60 61 0.1 0.1 260 260 0.916 0.888
13:06 20 19.780 19.400 113 113 62 62 0.1 0.1 260 260 0.988 0.920
13:11 25 25.060 25.130 153 153 63 64 0.1 0.1 260 260 1.056 1.146
13:16 30 30.020 30.130 153 153 63 65 0.1 0.1 260 260 0.992 1.000
13:21 35 34.950 35.110 153 153 64 66 0.1 0.1 260 260 0.986 0.996
13:26 40 39.900 40.090 153 153 65 67 0.1 0.1 260 260 0.990 0.996
13:31 45 44.860 45.080 153 153 66 68 0.1 0.1 260 260 0.992 0.998
13:36 50 49.880 50.100 168 168 67 70 0.1 0.1 260 260 1.004 1.004
13:41 55 54.900 55.110 168 168 68 70 0.1 0.1 260 260 1.004 1.002
13:46 60 59.920 60.130 168 168 69 71 0.1 0.1 260 260 1.004 1.004
13:51 65 64.950 65.150 168 168 70 71 0.1 0.1 260 260 1.006 1.004
13:56 70 69.980 70.170 168 168 71 72 0.1 0.1 260 260 1.006 1.004
14:01 75 75.000 75.170 172 172 71 74 0.1 0.1 260 260 1.004 1.000
14:06 80 80.020 80.180 172 172 71 75 0.1 0.1 260 260 1.004 1.002
14:11 85 85.010 85.200 172 172 72 75 0.1 0.1 260 260 0.998 1.004
14:16 90 90.030 90.200 172 172 73 76 0.1 0.1 260 260 1.004 1.000

Clock Time (24 hr)
Time 
(min.)

Meter Volume (L) Stack Temp. (°F) Meter Temp. (°F) Vacuum ("Hg) Sampling Rate (Lpm)Trap Temperature (°F)
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Side A Sample B Sample A Sample B Sample A Sample B Sample A Sample B Sample A Sample B Sample A Sample BClock Time (24 hr)
Time 
(min.)

Meter Volume (L) Stack Temp. (°F) Meter Temp. (°F) Vacuum ("Hg) Sampling Rate (Lpm)Trap Temperature (°F)

14:21 95 95.040 95.190 172 172 73 76 0.1 0.1 260 260 1.002 0.998
14:26 100 100.030 100.170 158 158 74 77 0.1 0.1 260 260 0.998 0.996
14:31 105 105.050 105.160 158 158 74 78 0.1 0.1 260 260 1.004 0.998
14:36 110 110.090 110.150 158 158 75 79 0.1 0.1 260 260 1.008 0.998
14:41 115 115.120 115.160 158 158 76 80 0.1 0.1 260 260 1.006 1.002
14:46 120 120.150 120.140 158 158 77 79 0.1 0.1 260 260 1.006 0.996
14:51 125 125.200 125.120 169 169 78 79 0.1 0.1 260 260 1.010 0.996
14:56 130 130.220 130.120 169 169 78 80 0.1 0.1 260 260 1.004 1.000
15:01 135 135.260 135.110 169 169 79 80 0.1 0.1 260 260 1.008 0.998
15:06 140 140.250 140.100 169 169 79 80 0.1 0.1 260 260 0.998 0.998
15:11 145 145.250 145.100 169 169 79 80 0.1 0.1 260 260 1.000 1.000
15:16 150 150.240 150.110 174 174 79 80 0.1 0.1 260 260 0.998 1.002
15:21 155 155.220 155.090 174 174 79 80 0.1 0.1 260 260 0.996 0.996
15:26 160 160.230 160.100 174 174 80 81 0.1 0.1 260 260 1.002 1.002
15:31 165 165.210 165.100 174 174 80 81 0.1 0.1 260 260 0.996 1.000
15:36 170 170.200 170.080 174 174 80 81 0.1 0.1 260 260 0.998 0.996
15:41 175 175.180 175.090 167 167 80 81 0.1 0.1 260 260 0.996 1.002
15:46 180 180.190 180.070 167 167 80 82 0.1 0.1 260 260 1.002 0.996
15:51 185 185.200 185.050 167 167 80 82 0.1 0.1 260 260 1.002 0.996
15:56 190 190.180 190.050 167 167 80 82 0.1 0.1 260 260 0.996 1.000
16:01 195 195.170 195.030 167 167 80 82 0.1 0.1 260 260 0.998 0.996
16:06 200 200.150 200.000 169 169 80 82 0.1 0.1 260 260 0.996 0.994
16:11 205 205.160 204.990 169 169 80 82 0.1 0.1 260 260 1.002 0.998
16:16 210 210.150 210.000 169 169 80 82 0.1 0.1 260 260 0.998 1.002
16:21 215 215.140 214.980 169 169 80 82 0.1 0.1 260 260 0.998 0.996
16:26 220 220.120 219.990 169 169 80 82 0.1 0.1 260 260 0.996 1.002
16:31 225 225.130 224.970 139 139 80 83 0.1 0.1 260 260 1.002 0.996
16:36 230 230.150 229.950 139 139 80 83 0.1 0.1 260 260 1.004 0.996
16:41 235 235.180 234.930 139 139 80 83 0.1 0.1 260 260 1.006 0.996
16:46 240 240.200 239.920 139 139 80 83 0.1 0.1 260 260 1.004 0.998
16:51 245 245.220 244.940 139 139 80 83 0.1 0.1 260 260 1.004 1.004
16:56 250 250.230 249.930 175 175 80 84 0.1 0.1 260 260 1.002 0.998
17:01 255 255.270 254.940 175 175 81 84 0.1 0.1 260 260 1.008 1.002
17:06 260 260.220 259.950 175 175 81 84 0.1 0.1 260 260 0.990 1.002
17:11 265 265.180 264.960 175 175 81 83 0.1 0.1 260 260 0.992 1.002
17:16 270 270.150 269.970 175 175 80 82 0.1 0.1 260 260 0.994 1.002
17:21 275 275.100 274.970 173 173 81 82 0.1 0.1 260 260 0.990 1.000
17:26 280 280.050 279.980 173 173 80 82 0.1 0.1 260 260 0.990 1.002
17:31 285 285.000 284.980 173 173 80 82 0.1 0.1 260 260 0.990 1.000
17:36 290 289.960 289.990 173 173 80 82 0.1 0.1 260 260 0.992 1.002
17:41 295 294.950 294.990 173 173 79 81 0.1 0.1 260 260 0.998 1.000
17:46 300 299.930 300.000 210 210 79 80 0.1 0.1 260 260 0.996 1.002
17:51 305 304.940 305.000 210 210 79 80 0.1 0.1 260 260 1.002 1.000
17:56 310 309.960 309.990 210 210 79 80 0.1 0.1 260 260 1.004 0.998
18:01 315 314.970 315.010 210 210 79 80 0.1 0.1 260 260 1.002 1.004
18:06 320 319.990 320.020 210 210 79 80 0.1 0.1 260 260 1.004 1.002
18:11 325 325.000 325.040 210 210 79 80 0.1 0.1 260 260 1.002 1.004
18:16 330 330.010 330.050 210 210 79 80 0.1 0.1 260 260 1.002 1.002
18:21 335 335.010 335.060 210 210 78 80 0.1 0.1 260 260 1.000 1.002
18:26 340 340.000 340.070 210 210 78 80 0.1 0.1 260 260 0.998 1.002
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Side A Sample B Sample A Sample B Sample A Sample B Sample A Sample B Sample A Sample B Sample A Sample BClock Time (24 hr)
Time 
(min.)

Meter Volume (L) Stack Temp. (°F) Meter Temp. (°F) Vacuum ("Hg) Sampling Rate (Lpm)Trap Temperature (°F)

18:31 345 345.020 345.080 210 210 78 80 0.1 0.1 260 260 1.004 1.002
18:36 350 350.030 350.100 226 226 77 79 0.1 0.1 260 260 1.002 1.004
18:41 355 355.010 355.090 226 226 77 77 0.1 0.1 260 260 0.996 0.998
18:46 360 360.050 360.090 226 226 77 76 0.1 0.1 260 260 1.008 1.000
18:51 365 365.040 365.100 226 226 77 75 0.1 0.1 260 260 0.998 1.002
18:56 370 370.050 370.110 226 226 77 74 0.1 0.1 260 260 1.002 1.002
19:01 375 375.050 375.120 223 223 76 74 0.1 0.1 260 260 1.000 1.002
19:06 380 380.040 380.130 223 223 75 73 0.1 0.1 260 260 0.998 1.002
19:11 385 385.030 385.150 223 223 74 73 0.1 0.1 260 260 0.998 1.004
19:16 390 390.050 390.150 223 223 73 71 0.1 0.1 260 260 1.004 1.000
19:21 395 395.060 395.140 223 223 72 71 0.1 0.1 260 260 1.002 0.998
19:26 400 400.050 400.130 213 213 70 70 0.1 0.1 260 260 0.998 0.998
19:31 405 405.000 405.120 213 213 69 70 0.1 0.1 260 260 0.990 0.998
19:36 410 410.010 410.110 213 213 69 69 0.1 0.1 260 260 1.002 0.998
19:41 415 415.030 415.100 213 213 69 68 0.1 0.1 260 260 1.004 0.998
19:46 420 420.020 420.130 213 213 69 67 0.1 0.1 260 260 0.998 1.006
19:51 425 425.000 425.150 205 205 68 66 0.1 0.1 260 260 0.996 1.004
19:56 430 430.010 430.160 205 205 68 66 0.1 0.1 260 260 1.002 1.002
20:01 435 435.000 435.170 205 205 68 66 0.1 0.1 260 260 0.998 1.002
20:06 440 439.990 440.180 205 205 68 65 0.1 0.1 260 260 0.998 1.002
20:11 445 444.990 445.190 205 205 67 65 0.1 0.1 260 260 1.000 1.002
20:16 450 449.980 450.200 210 210 67 65 0.1 0.1 260 260 0.998 1.002
20:21 455 454.980 455.210 210 210 67 65 0.1 0.1 260 260 1.000 1.002
20:26 460 459.990 460.220 210 210 67 65 0.1 0.1 260 260 1.002 1.002
20:31 465 465.000 465.230 210 210 66 65 0.1 0.1 260 260 1.002 1.002
20:36 470 470.020 470.240 210 210 66 65 0.1 0.1 260 260 1.004 1.002
20:41 475 475.060 475.250 205 205 65 64 0.1 0.1 260 260 1.008 1.002
20:46 480 480.050 480.250 205 205 65 64 0.1 0.1 260 260 0.998 1.000
20:51 485 485.000 485.260 205 205 65 64 0.1 0.1 260 260 0.990 1.002
20:56 490 489.960 490.280 205 205 65 64 0.1 0.1 260 260 0.992 1.004
21:01 495 494.950 495.280 205 205 65 64 0.1 0.1 260 260 0.998 1.000
21:06 500 499.920 500.290 207 207 65 64 0.1 0.1 260 260 0.994 1.002
21:11 505 504.900 505.300 207 207 64 64 0.1 0.1 260 260 0.996 1.002
21:16 510 509.890 510.300 207 207 64 64 0.1 0.1 260 260 0.998 1.000
21:21 515 514.880 515.310 207 207 64 64 0.1 0.1 260 260 0.998 1.002
21:26 520 519.860 520.320 207 207 64 64 0.1 0.1 260 260 0.996 1.002
21:31 525 524.850 525.330 206 206 64 64 0.1 0.1 260 260 0.998 1.002
21:36 530 529.820 530.340 206 206 63 64 0.1 0.1 260 260 0.994 1.002
21:41 535 534.800 535.340 206 206 63 64 0.1 0.1 260 260 0.996 1.000
21:46 540 539.750 540.350 206 206 63 64 0.1 0.1 260 260 0.990 1.002
21:51 545 544.718 545.364 206 206 63 63 0.1 0.1 260 260 0.994 1.003
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Method 30B
Mercury Concentration

Client: PCC
Location: Portland, OR  Side A 1 0090

Source: Furnace #23 Outlet Side B 0 9890
Test date: 3/11/2020

Spiked @ Section 1 Section 2 
Total 

Hg 
Total 

Hg 
DGM 

reading
Sample volume 

(corrected for Y) Bp
Meter 
Temp.

Sample 
Vol. Hg Conc.

Ave. Pair 
Hg Conc.

ng ng ng ng μg L L "Hg F dscm μg/dscm μg/dscm
A OL492743 5 0 5 7 1 2 1 9 1 90E-03 544 718 549 620 72 8 0 549 3 46E-03
B OLC050333 0 0 1 7 0 8 2 5 2 50E-03 545 364 539 365 73 7 0 538 4 64E-03

Trap Concentrations Example Calculations:
Run 1, Side A

1. Total Hg 1.9 ng 4. Standard Volume (DSCM) 0.549 DSCM
where Section 1: 5.7 ng where Sample vol.: 549.620 L

Section 2: 1.2 ng Tm: 72.8 F
Spike: 5.0 ng Bp: 30.18 "Hg

2. Conversion to μg
 1.90E-03 μg 5. Hg concentration μg/dscm
 3.46E-03 μg/dscm
where Total Hg ng: 1.9 ng where Total Hg: 1 90E-03 μg

DSCM: 0.549

3. Corrected sample volume 549.620 L 6. Average Pair Concentration 4.05E-03 μg/dscm
where DGM reading: 544.718 L where Side A: 0.003 μg/dscm

Y: 1.009 Side B: 0 005 μg/dscm

4 05E-033/11/2020

Meterbox Y:

30 181

SampleRun
Sample 

Date Trap ID

Total Hg = Section 1 + Section 2 - Spike =

= DGM reading x Meterbox Y factor =

Total Hg ng/1000 =

= Sample Vol. (L) x 528 °A
𝑇𝑇𝑇𝑇+460

x Bp/29.92 "Hg /1000 =

= Total Hg μg / Volume DSCM =

= (Side A Conc.+ Side B Conc.)/2 =
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Method 30B
Results QA/QC

Client: PCC
Location: Portland, OR

Source: Furnace #23 Outlet
Test date: 3/11/2020
Test type: C [C for compliance; R for RATA]

Spiked @ Section 1 Section 2 Total Hg Hg Conc. Breakthr.
Breakthr. 

Results
Crec  Spiked 
Compound

Spiked Hg 
Recovery R 

Value
Field 

Recovery
RD Paired 

Traps

Paired 
Trap 

Agree.
ng ng ng ng μg/dscm % PASS/FAIL μg/dscm % PASS/FAIL % PASS/FAIL

A OL492743 5 5 7 1 2 1 9 3 46E-03 21 1
See emissions 

limit

B OLC050333 0 1 7 0 8 2 5 4 64E-03 47 1
See emissions 

limit

1  Breakthrough Critera 2  Field Recovery Test

Every sample must meet the following critera for breakthrough % from Section 1 to Section 2 Determines the fraction of spiked Hg recovered (R)  Perform for at least three runs
 per field test  Average of three runs must be between 85 and 115%

Eq  30B-2
Eq  30B-6

Allowable 
Breakthrough %

Compliance 
Testing 

(μg/dscm)
RATA 

(μg/dscm) Eq  30B-7
10 > 1 > 1 
20 ≤1 ≤1; >0 5 3  Paired trap agreement

50 Hg conc  ≤30% 
of emission limit ≤0 5; >0 1 Eq  30B-5

If paired trains meet the relative deviation (RD) and other QA requirements, the
RM average: NA μg/dscm   average of the two Hg concs  may be used as an emissions test run value or as 

the reference method value for a RATA run

Allowable 
Relative Dev  

%
For Hg  conc  

(μg/dscm) M30B Table 9-1
10 > 1 
20 ≤1

or ≤0 2 
ug/dscm 
absolute 

difference in 
Hg concs

≤1

1 3/11/2020 14 647 91E-03 87 0 PASS

Run Sample
Sample 

Date Trap ID

PASS

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 % =
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 2 𝑛𝑛𝑛𝑛
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 1 𝑛𝑛𝑛𝑛

𝑥𝑥𝑥𝑥𝑥
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 (μ𝑔𝑔)
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 (𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑)

−
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 (μ𝑔𝑔)

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 (𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑)

𝑅𝑅 =
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ( 𝜇𝜇𝑔𝑔

𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑) 𝑥𝑥 𝑣𝑣𝑣𝑣𝑣𝑣. 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 (𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑)
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 (μ𝑔𝑔)

𝑥𝑥𝑥𝑥𝑥

RD = |𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶. 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐴𝐴−𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶.𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐵𝐵|
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶. 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐴𝐴+𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶.𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐵𝐵

𝑥𝑥𝑥𝑥𝑥

41
PCC220266 
2020 Furnace #23 Engineering Test Report

PCCLP001051



Method 30B

Emission Calculations

Client: PCC

Location: Portland, OR

Source: Furnace #23 Outlet

Test date: 3/11/2020

Ave. Pair Hg 

Conc. Stack Flow

μg/dscm dscf/hr* lb/ton metal**

*From direct stack measurements made during concurrent M29 runs.

**Total metal processed: 0.526

123,949

Stack 

Emissions

5.42E-07

Run

1 4.05E-03
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APPENDIX B: INLET TEST DATA  
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COMPANY PCC

FACILITY LPCS

LOCATION Portland, OR

SOURCE Furnace #23 Inlet

DATE 03/11/20

METHOD 29

POLLUTANT PM and TSM
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Pre Traverse Flow Information

Client: PCC

Location: Portland, OR

Source: Furnace #23 Inlet

Stack Temp: 61

1 0.19 0.0

2 0.18 0.0

3 0.12 0.0

4 0.10 0.0

5 0.09 0.0

6 0.10 0.0

7 0.09 0.0

8 0.07 0.0

9 0.09 0.0

10 0.09 0.0

11 0.08 0.0

12 0.08 0.0

13 0.19 0.0

14 0.12 0.0

15 0.13 0.0

16 0.08 0.0

17 0.09 0.0

18 0.10 0.0

19 0.08 0.0

20 0.10 0.0

21 0.09 0.0

22 0.10 0.0

23 0.10 0.0

24 0.09 0.0

Average: 0.106 0

Flow is found to be:

Non-cyclonic x

Cyclonic

Traverse 

Point

Velocity 

ΔP ("H2O)

Null 

Angle
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Isokinetic Field Data

Field Data Entry

Client: PCC Run: 1

Location: Portland, OR Start Time: 12:46

Source: Furnace #23 Inlet Environmental Conditions/Test Notes: End Time: 21:50

EPA Method: 29 55 deg f cloudy calm Date: 3/11/2020

Box Operator: AB

Technician(s): AB

Stack Dimensional Data: Equipment:

Circular Meterbox ID 11 Probe ID 2B Liner type glass

     Diameter 10.000 in Y factor 0.9699 Nozzle ID 0.387 Nozzle size 0.3867 inches

Rectangular ΔH@ 1.841 Hot box ID hb3 Nozzle area 0.000816 sq.ft.

     Width in Pitot Cp 0.99 Probe heat 250 F

     Length in Pitot ID 2b Filter heat 250 F

Stack Area 0.545 sq.ft.

Source Information: Leak Checks: Pre-test Post-test

Barometric Pressure 30.05 "Hg O2 20.90 % Pitot x x

Static Pressure 0.06 "H2O CO2 0.00 % Train leak rate, dcf 0.000 0.000

Ave. ΔP 0.11 "H2O Rec. Nz. 0.354 inches Leak check vacuum, "Hg 12 10

Stack Temperature 60 F

Assumed moisture 1 % Nozzle check for roundness:

Assumed meter temp. 60 F 1 2 3

Total number of points 24 0.387 0.386 0.387 inches

Time per point 25 min Caliper ID# ws1

Total run time 544 min

Post Test Calculations: Moisture/Lab:

Sample volume 525.416 dcf Ave. ΔP 0.086 "H2O Filter U782 #

Wet mol. weight 28.77 Ms (actual) Ave. √ΔP 0.292 "H2O Initial Final Gain

Actual H2O 0.69 % Ave. ΔH 2.196 "H2O Impingers, g 200.0 200.0 0.0

Std. meter vol. 510.292 dscf Ave. Ts 56 °F Silica gel, g 467.6 543.3 75.7

Isokinetic Average 98.4 % Ave. Tm 72.2 °F Total water gain: 75.7

Meter 

Volume (dcf)

267.606

1 25.0 285.200 0.06 59 60 1.49 1.49 2 263 54

2 50.0 307.320 0.08 57 68 2.02 2.02 2 260 56

3 75.0 331.600 0.10 55 76 2.58 2.58 2.5 260 64

4 100.0 352.200 0.06 54 74 1.54 1.54 2 259 51

5 125.0 373.600 0.07 58 76 1.79 1.79 2 258 52

6 150.0 394.700 0.06 59 82 1.55 1.55 2 257 54

7 175.0 419.000 0.08 61 78 2.05 2.05 2.5 259 55

8 200.0 443.590 0.08 62 85 2.07 2.07 3 260 59

9 225.0 469.630 0.10 62 85 2.59 2.59 3 260 56

10 250.0 496.820 0.10 58 83 2.60 2.60 3 258 56

11 275.0 521.800 0.09 59 80 2.32 2.32 3 259 57

12 300.0 547.360 0.09 58 79 2.32 2.32 3.5 262 56

13 325.0 572.300 0.10 58 73 2.55 2.55 3.5 259 57

14 350.0 597.660 0.09 58 74 2.30 2.30 3 258 56

15 375.0 623.450 0.10 56 69 2.54 2.54 3 261 58

16 400.0 650.700 0.11 54 67 2.79 2.79 3.5 260 55

17 425.0 674.920 0.08 53 66 2.03 2.03 3 260 52

18 450.0 699.400 0.08 53 64 2.02 2.02 3 258 52

19 475.0 724.000 0.10 53 63 2.53 2.53 3 260 51

20 500.0 749.000 0.09 50 63 2.29 2.29 3 260 52

21 525.0 772.380 0.08 47 61 2.04 2.04 3 261 49

22 544.0 793.022 0.09 47 62 2.30 2.30 3 261 55

23

24

Calc. ΔH Run ΔH

Vacuum 

("Hg)

Filter Box     

(°F)

Condenser 

Temp 

(≤68°F)Traverse Point

Time 

(min.)

Velocity 

ΔP 

("H2O)

Stack 

Temp. (°F)

Meter 

Temp. 

(°F)

*In order to correlate sampling with the batch heating cycle timing, sampling time at 

point 22 was truncated and no sampling was conducted at points 23 and 24.
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Isokinetic Field Data

Field Data and Calculations

Emissions and Gas Stream Characteristics

Client: PCC Run: 1

Location: Portland, OR Start Time: 12:46

Source: Furnace #23 Inlet End Time: 21:50

Method: 29 Date: 3/11/2020

Time Meter ∆H Meter Traverse Dp Stack

min. ft
3

"H2O Tm  
o
F Point "H2O Ts 

o
F √Dp

267.606

25 285.200 1.49 60 1 0.06 59 0.2449

50 307.320 2.02 68 2 0.08 57 0.2828

75 331.600 2.58 76 3 0.10 55 0.3162

100 352.200 1.54 74 4 0.06 54 0.2449

125 373.600 1.79 76 5 0.07 58 0.2646

150 394.700 1.55 82 6 0.06 59 0.2449

175 419.000 2.05 78 7 0.08 61 0.2828

200 443.590 2.07 85 8 0.08 62 0.2828

225 469.630 2.59 85 9 0.10 62 0.3162

250 496.820 2.60 83 10 0.10 58 0.3162

275 521.800 2.32 80 11 0.09 59 0.3000

300 547.360 2.32 79 12 0.09 58 0.3000

325 572.300 2.55 73 13 0.10 58 0.3162

350 597.660 2.30 74 14 0.09 58 0.3000

375 623.450 2.54 69 15 0.10 56 0.3162

400 650.700 2.79 67 16 0.11 54 0.3317

425 674.920 2.03 66 17 0.08 53 0.2828

450 699.400 2.02 64 18 0.08 53 0.2828

475 724.000 2.53 63 19 0.10 53 0.3162

500 749.000 2.29 63 20 0.09 50 0.3000

525 772.380 2.04 61 21 0.08 47 0.2828

544 793.022 2.30 62 22 0.09 47 0.3000

Sampling Data Traverse Data

Note: In order to correlate sampling with the batch heating cycle, sampling time at point 22 was truncated and no sampling 

was conducted at points 23 and 24.
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Client: PCC Run: 1

Source: Furnace #23 Inlet Date: 03/11/20

Field Data Input Continued

Moisture Data Stack Dimensional Data:

Total Test Time 544.0 min Circular

Sample Time Interval 25.0 min      Diameter 10.000 in

Meter Volume, Vm 525.416 dcf Rectangular

Water Volume 75.7 ml (g)      Width in

Nozzle Diameter, Nz 0.3867 in.      Length in

Nozzle Area 0.000816 sq.ft. Stack Area 0.545 sq.ft.

Traverse Data Molecular Weight:

Barometric Pressure, Pb 30.05 "Hg CO2 Average 0.00 %vd

Static Pressure 0.06 "H2O O2 Average 20.90 %vd

Pitot Factor, cp 0.99

Meter Cal Factor 0.9699 Y

Field Data Averages

Meter Stack

 ∆H 2.196 "H2O √Dp 0.2920 "H2O

Temperature, Tm 72.2
o
F Temperature, Ts 56.0

o
F

Temperature, Tm 532.2
o
A (

o
R) Temperature, Ts 516.0

o
A (R)

Pressure Meter, Pm 30.211 "Hg Pressure Stack, Ps 30.054 "Hg

Field Data Calculations

Meter Box Capture EPA Method 2 Stack Gas Flowrate:

Standard Volume, Vm(std) 510.292 dscf Velocity, Vs 19.09 fps

14.450 dscm Volume (actual) 624.2 acfm

Actual Volume, Vm(actual) 500.121 awcf 619.9 adcfm

Gas Stream Moisture Volume (standard) 38,497.3 wscf/hr

Moisture Vapor, Vw(std) 3.562 scf 38,231.7 dscf/hr

Moisture, Bws 0.0069 637.2 dscf/min

Moisture EPA M4 0.69 %v

EPA Method 3 Gas Density

Dry, Md 28.84 lb/lb-mole

Wet, Ms 28.77 lb/lb-mole

Percent Isokinetic 98.4 %

Laboratory Results

EPA Method 29 (PM)

Filterable PM 0.00168 grams Concentration, Cs 5.07E-05 gr/dscf

115.95 μg/dscm
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EPA Method 29 (PM)

Filterable Particulate Matter

Laboratory Gravimetric Data

Client: PCC

Location: Portland, OR

Source: Furnace #23 Inlet

Run Sample Description g, #

Initial 

(grams)

Final 

(grams) Net Gain

Blank 

Correction

Corrected 

Gain (grams)

Probe Rinse (Acetone FH) 108 119.11058 119.11236 0.00178 1.05E-04 0.00168

Filter 19-U782 0.44034 0.44011 -0.00023 0.00000

Filterable PM (mg) 1.68

Total PM (mg) 1.68

Acetone Blank 465 50.20240 50.20285 0.00045 9.68E-07 g/g

1
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Source: Furnace #23 Inlet Sample Date: 03/11/20
Run: 1

Filter +
Client ID: Front Half Back Half
Analyte < Result < Result FH MDL BH MDL Units
Aluminum 123 44.9 3.75 1.50 µg/sample
Antimony 2.38 < MDL 1.25 0.500 µg/sample
Arsenic < MDL 1.46 1.75 0.700 µg/sample
Barium 4.86 4.86 0.125 0.050 µg/sample
Beryllium < MDL < MDL 0.050 0.020 µg/sample
Cadmium < MDL 0.070 0.100 0.040 µg/sample
Chromium 4.56 0.740 0.200 0.080 µg/sample
Cobalt < MDL 6.63 0.125 0.050 µg/sample
Copper 1.39 6.17 1.25 0.500 µg/sample
Lead < MDL 1.84 1.25 0.500 µg/sample
Manganese 2.48 6.27 0.075 0.030 µg/sample
Nickel 3.34 6.29 0.750 0.300 µg/sample
Phosphorus < MDL 211 5.00 2.00 µg/sample
Selenium 8.65 < MDL 3.75 1.50 µg/sample
Silver < MDL < MDL 0.500 0.200 µg/sample
Thallium < MDL < MDL 2.50 1.00 µg/sample
Vanadium < MDL 0.119 0.250 0.100 µg/sample
Zinc 6.32 87.0 0.750 0.300 µg/sample

Lab ID: 20-S351 20-S352
Sample Vol: 250 100 mL
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Source: Furnace #23 Inlet

Client ID: Filter MDL
BH Capture 

Soln. MDL
FH/BH 
Rinse MDL

Analyte < µg/sample
Filter MDL 

µg/sample <

5% HNO3/ 

10% H2O2 

µg/sample

5% HNO3/ 10% 

H2O2 MDL 

µg/sample <

0.1 N HNO3 

µg/sample

0.1 N HNO3 

MDL 
µg/sample

Aluminum 102 3.75 11.65 3.75 < MDL 1.50

Antimony < MDL 1.250 < MDL 1.25 < MDL 0.50

Arsenic < MDL 1.750 < MDL 1.75 < MDL 0.70

Barium 4.460 0.125 < MDL 0.13 < MDL 0.05

Beryllium < MDL 0.050 < MDL 0.05 < MDL 0.02

Cadmium < MDL 0.100 < MDL 0.10 < MDL 0.04

Chromium 1.650 0.200 0.3525 0.20 < MDL 0.08

Cobalt 0.374 0.125 < MDL 0.13 < MDL 0.05

Copper < MDL 1.250 < MDL 1.25 < MDL 0.50

Lead < MDL 1.250 < MDL 1.25 < MDL 0.50

Manganese 0.075 70.200 0.07775 0.08 < MDL 0.03

Nickel < MDL 0.750 < MDL 0.75 < MDL 0.30

Phosphorus < MDL 5.000 < MDL 5.00 < MDL 2.00

Selenium 4.530 3.750 < MDL 3.75 < MDL 1.50

Silver < MDL 0.500 < MDL 0.50 < MDL 0.20

Thallium < MDL 2.500 < MDL 2.50 < MDL 1.00

Vanadium < MDL 0.250 < MDL 0.25 < MDL 0.10

Zinc 3.780 0.750 < MDL 0.75 < MDL 0.30

Lab ID: 20-S680 EPA 29 Back Half EPA 29 Front Half
Sample Vol, ml: 250 250 100

Blank Values
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PCC Method 29 Metals Blank Calculations Run: 1
Furnace #23 Inlet
03/11/20 I II III IV V VI VII VIII

Sample* Blank* Blank* Sample* Blank* BH Blank* BH Blank* Allowable
FH FH FH BH BH Corrected Corrected BH

Species Wash+Filter Wash, µg Filter, µg Cap.Sol. Cap.Sol. Cap.Sol. Wash, µg Blank, µg Species
Volume(ml) 100 100 N/A 100 µg/mL 200 100

Al  123.000 < 1.5000  102.000  44.900  0.0466  9.320 < 1.5000 9.320 Aluminum
Sb  2.380 < 0.5000 < 1.250 < 0.500 < 0.0050 < 1.000 < 0.5000 0.000 Antimony
As < 1.750 < 0.7000 < 1.750  1.460 < 0.0070 < 1.400 < 0.7000 0.000 Arsenic
Ba  4.860 < 0.0500  4.460  4.860 < 0.0005 < 0.100 < 0.0500 0.000 Barium
Be < 0.050 < 0.0200 < 0.050 < 0.020 < 0.0002 < 0.040 < 0.0200 0.000 Beryllium
Cd < 0.100 < 0.0400 < 0.100  0.070 < 0.0004 < 0.080 < 0.0400 0.000 Cadmium
Cr  4.560 < 0.0800  1.650  0.740  0.0014  0.282 < 0.0800 0.282 Chromium
Co < 0.125 < 0.0500  0.374  6.630 < 0.0005 < 0.100 < 0.0500 0.000 Cobalt
Cu  1.390 < 0.5000 < 1.250  6.170 < 0.0050 < 1.000 < 0.5000 0.000 Copper
Pb < 1.250 < 0.5000 < 1.250  1.840 < 0.0050 < 1.000 < 0.5000 0.000 Lead

Mn  2.480 < 0.0300  0.075  6.270  0.0003  0.062 < 0.0300 0.062 Manganese
Ni  3.340 < 0.3000 < 0.750  6.290 < 0.0030 < 0.600 < 0.3000 0.000 Nickel
P < 5.000 < 2.0000 < 5.000  211.000 < 0.0200 < 4.000 < 2.0000 0.000 Phosphorus

Se  8.650 < 1.5000  4.530 < 1.500 < 0.0150 < 3.000 < 1.5000 0.000 Selenium
Ag < 0.500 < 0.2000 < 0.500 < 0.200 < 0.0020 < 0.400 < 0.2000 0.000 Silver
Tl < 2.500 < 1.0000 < 2.500 < 1.000 < 0.0100 < 2.000 < 1.0000 0.000 Thallium
V < 0.250 < 0.1000 < 0.250  0.119 < 0.0010 < 0.200 < 0.1000 0.000 Vanadium

Zn  6.320 < 0.3000  3.780  87.000 < 0.0030 < 0.600 < 0.3000 0.000 Zinc

Lab: 20-S351
EPA 29 
Front Half 20-S680 20-S352

EPA 29 
Back Half

Content: 0.1NHNO3 0.1NHNO3 0.1NHNO3 5%HNO3/ 5%HNO3/ 5%HNO3/ 0.1NHNO3

FH Filter & Probe Rinse 10%H2O2 10%H2O2 10%H2O2

100ml 0.1N HNO3 rinse BH Imps 1&2
Same as BH 100ml .1N HNO3 rinse Same as FH

Blank Wash 200ml 5%HNO3/10%H2O2 reagent Blank Wash

Blanks are prorated to reflect 100ml for HNO3 and 200ml for HNO3/H2O2

* Blank Rules:
"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.   
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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Furnace #23 Inlet Method 29 Metals Blank Calculations Run: 1 2 of 3
3/11/20

X XI XII XIII XIV XV
Allowable FH Blank 5% of FH Lessor of Greater of FH

FH Corrected Sample, µg XI or XII A or XIII Net
Species Blank, µg  µg Sample, µg Species

Al 11.630 102.000  6.150 6.150  11.63  111.370 Aluminum
Sb 0.000 0.000  0.119 0.000  11.63  2.380 Antimony
As 0.000 0.000 < 0.088 0.000  11.63 < 1.750 Arsenic
Ba 4.460 4.460  0.243 0.243  11.63  0.400 Barium
Be 0.000 0.000 < 0.003 0.000  11.63 < 0.050 Beryllium
Cd 0.000 0.000 < 0.005 0.000  11.63 < 0.100 Cadmium
Cr 1.650 1.650  0.228 0.228  11.63  2.910 Chromium
Co 0.374 0.374 < 0.006 0.006  11.63 < -0.249 Cobalt
Cu 0.000 0.000  0.070 0.000  11.63  1.390 Copper
Pb 0.000 0.000 < 0.063 0.000  11.63 < 1.250 Lead

Mn 0.075 0.075  0.124 0.075  11.63  2.405 Manganese
Ni 0.000 0.000  0.167 0.000  11.63  3.340 Nickel
P 0.000 0.000 < 0.250 0.000  11.63 < 5.000 Phosphorus

Se 4.530 4.530  0.433 0.433  11.63  4.120 Selenium
Ag 0.000 0.000 < 0.025 0.000  11.63 < 0.500 Silver
Tl 0.000 0.000 < 0.125 0.000  11.63 < 2.500 Thallium
V 0.000 0.000 < 0.013 0.000  11.63 < 0.250 Vanadium

Zn 3.780 3.780  0.316 0.316  11.63  2.540 Zinc

Allowable FH Blank Calculation:
A = (area of filter, sq. in.)*(1.4 µg/sq.in.)= µg A= 11.63 µg
if A>blank>0, use blank derived
if blank > A, use greater of A or 5% of sample µg or FH blank whichever is lessor.

* Blank Rules:
"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.   
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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Furnace #23 Inlet Method 29 Metals Blank Calculations Run: 1 3 of 3
3/11/20

XVI XVII XVIII XIX XX XXI XXII XXIII
Allowable Blank BH 5% of BH Lessor of Greater of BH FH FH+BH

BH Total sample, µg XVII or XVIII 1µg  or XIX Net Net Total Net
Species Blank, µg Sample, µg Sample, µg Sample, µg Species

Al  2.245  9.320  2.245  2.245  2.245  42.655  111.370  154.025 Aluminum
Sb  0.000  0.000 < 0.025  0.000  1.000 < 0.500  2.380 < 2.880 Antimony
As  0.000  0.000  0.073  0.000  1.000  1.460 < 1.750 < 3.210 Arsenic
Ba  0.000  0.000  0.243  0.000  1.000  4.860  0.400  5.260 Barium
Be  0.000  0.000 < 0.001  0.000  1.000 < 0.020 < 0.050 < 0.070 Beryllium
Cd  0.000  0.000  0.004  0.000  1.000  0.070 < 0.100 < 0.170 Cadmium
Cr  0.282  0.282  0.037  0.037  1.000  0.458  2.910  3.368 Chromium
Co  0.000  0.000  0.332  0.000  1.000  6.630 < 0.000 < 6.630 Cobalt
Cu  0.000  0.000  0.309  0.000  1.000  6.170  1.390  7.560 Copper
Pb  0.000  0.000  0.092  0.000  1.000  1.840 < 1.250 < 3.090 Lead

Mn  0.062  0.062  0.314  0.062  1.000  6.208  2.405  8.613 Manganese
Ni  0.000  0.000  0.315  0.000  1.000  6.290  3.340  9.630 Nickel
P  0.000  0.000  10.550  0.000  1.000  211.000 < 5.000 < 216.000 Phosphorus

Se  0.000  0.000 < 0.075  0.000  1.000 < 1.500  4.120 < 5.620 Selenium
Ag  0.000  0.000 < 0.010  0.000  1.000 < 0.200 < 0.500 < 0.700 Silver
Tl  0.000  0.000 < 0.050  0.000  1.000 < 1.000 < 2.500 < 3.500 Thallium
V  0.000  0.000  0.006  0.000  1.000  0.119 < 0.250 < 0.369 Vanadium

Zn  0.000  0.000  4.350  0.000  1.000  87.000  2.540  89.540 Zinc

Allowable BH Blank Calculation:
if 1.00µg >blank>0, use blank derived
if blank >1.00µg , use greater of 1.00 or  5% of sample ug or BH blank whichever is lessor 

* Blank Rules:
"<" indicates value is below the minimum detection limit (MDL)
If Blank is a "<" value it is treated as zero.   
If Sample is a "<" it used for emission rate calculations but the final answer contains a "<" to demonstrate the value is unknown
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EPA Method 29 (PM)

Filterable Particulate Matter

Results Summary

Client: PCC

Source: Furnace #23 Inlet

Location: Portland, OR

1

3/11/2020

12:46

21:50

544

30.05

0.3867

98.4

510.292

14.450

10.00

0.545

0.00

20.90

0.06

0.69

28.77

19.09

619.9

624.2

637.2

56.0

gr/dscf 5.07E-05

μg/dscm 115.95

lb/ton metal 4.77E-03

Metal Processed ton 0.526Production Data

Concentration, Cs

O2 %vd

Isokinetic Average, %

Sample Volume, dscf

Sample Volume, dscm

Stack Diameter, in.

Stack Area, sq.ft.

CO2 %vd

Stack Temperature, 
o
F

DSCFM

Static Press., "H2O

H2O %v

Wet Molecular Weight, lb/lb-mole

Velocity, FPS

Filterable Particulate

Mass

ADCFM

ACFM

Run 

Run End Time

Duration, min.

Nozzle Dia., in.

Barometric Pressure, "Hg

Date

Run Start Time
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PCC Test: M29

Furnace #23 Inlet

Metals Results Summary

Species  µg  µg

Aluminum  154.025  10.659  4.39E-04  111.370  7.707  3.17E-04  42.655  2.952  1.21E-04 Al

Antimony < 2.880 < 0.199 < 8.20E-06  2.380  0.165  6.78E-06 < 0.500 < 0.035 < 1.42E-06 Sb

Arsenic < 3.210 < 0.222 < 9.14E-06 < 1.750 < 0.121 < 4.98E-06  1.460  0.101  4.16E-06 As

Barium  5.260  0.364  1.50E-05  0.400  0.028  1.14E-06  4.860  0.336  1.38E-05 Ba

Beryllium < 0.070 < 0.005 < 1.99E-07 < 0.050 < 0.003 < 1.42E-07 < 0.020 < 0.001 < 5.69E-08 Be

Cadmium < 0.170 < 0.012 < 4.84E-07 < 0.100 < 0.007 < 2.85E-07  0.070  0.005  1.99E-07 Cd

Chromium  3.368  0.233  9.59E-06  2.910  0.201  8.28E-06  0.458  0.032  1.30E-06 Cr

Cobalt < 6.630 < 0.459 < 1.89E-05 < 0.000 < 0.000 < 0.00E+00  6.630  0.459  1.89E-05 Co

Copper  7.560  0.523  2.15E-05  1.390  0.096  3.96E-06  6.170  0.427  1.76E-05 Cu

Lead < 3.090 < 0.214 < 8.80E-06 < 1.250 < 0.087 < 3.56E-06  1.840  0.127  5.24E-06 Pb

Manganese  8.613  0.596  2.45E-05  2.405  0.166  6.85E-06  6.208  0.430  1.77E-05 Mn

Nickel  9.630  0.666  2.74E-05  3.340  0.231  9.51E-06  6.290  0.435  1.79E-05 Ni

Phosphorus < 216.000 < 14.948 < 6.15E-04 < 5.000 < 0.346 < 1.42E-05  211.000  14.602  6.01E-04 P

Selenium < 5.620 < 0.389 < 1.60E-05  4.120  0.285  1.17E-05 < 1.500 < 0.104 < 4.27E-06 Se

Silver < 0.700 < 0.048 < 1.99E-06 < 0.500 < 0.035 < 1.42E-06 < 0.200 < 0.014 < 5.69E-07 Ag

Thallium < 3.500 < 0.242 < 9.96E-06 < 2.500 < 0.173 < 7.12E-06 < 1.000 < 0.069 < 2.85E-06 Tl

Vanadium < 0.369 < 0.026 < 1.05E-06 < 0.250 < 0.017 < 7.12E-07  0.119  0.008  3.39E-07 V

Zinc  89.540  6.197  2.55E-04  2.540  0.176  7.23E-06  87.000  6.021  2.48E-04 Zn

Total: < 520.24 < 36.00 < 1.48E-03 < 142.26 < 9.84 < 4.05E-04 < 377.980 < 26.158 < 1.08E-03

*Total metal processed: 0.526 tons

‘<’ denotes results which were calculated using the minimum detection limit for front half or back half results that were non-detect.

lb/ton metal* µg

Run 1

Total FH Net BH Net

 µg/dscm lb/ton metal*  µg/dscm lb/ton metal*  µg/dscm
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COMPANY PCC

FACILITY LPCS

LOCATION Portland, OR

SOURCE Furnace #23 Inlet

DATE(S) 03/11/20

METHOD 30B

POLLUTANT Mercury
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Method 30B Field Data
Field Data Entry

Client: PCC Run: 1
Location: Portland, OR Start Time: 12:46
Source: Furnace #23 Inlet End Time: 21:51
EPA Method: 30B Start Date: 3/11/2020
Box Operator: JCR End Date: 3/11/2020
Technician(s): JCR

Pre-Test Information:
Barometric Pressure: 30.18 "Hg

Test duration: 545 min

Equipment: Leak Checks: Pre-test Post-test
Probe ID: HLN HG Side A Side B Side A Side B

Probe heat: 250 F Leak check vacuum, "Hg 17 16 17 16
Side A Side B Train leak rate, lpm 0.000 0.000 0.000 0.000

Meterbox ID: BIL1 BIL1
Y factor: 1.010 0.980

Desired sampling rate: 1.0 1.0 lpm Test Summary:
Trap ID#: OL492739 OLC050305 Side A Side B

Spiked @: 5 0 ng Sample Volume: 545.373 545.298 L
Orifice # (if used): Ave. Meter Temp: 61.4 63.6 F

Side A Sample B Sample A Sample B Sample A Sample B Sample A Sample B Sample A Sample B Sample A Sample B
12:46 0 0.000 0.000 59 59 57 61 0.25 0.1 250 250 1.000 1.000
12:51 5 4.960 5.000 59 59 58 63 0.25 0.1 250 250 0.992 1.000
12:56 10 9.700 10.070 59 59 59 63 0.25 0.1 250 250 0.948 1.014
13:01 15 14.810 14.800 59 59 60 62 0.25 0.1 250 250 1.022 0.946
13:06 20 20.300 19.860 59 59 60 62 0.25 0.1 250 250 1.098 1.012
13:11 25 25.070 25.050 57 57 60 63 0.25 0.1 250 250 0.954 1.038
13:16 30 29.840 30.080 57 57 61 64 0.25 0.1 251 251 0.954 1.006
13:21 35 35.120 34.980 57 57 61 64 0.25 0 1 251 251 1.056 0 980
13:26 40 39.870 40.200 57 57 62 64 0.25 0 1 251 251 0.950 1.044
13:31 45 45.430 44.630 57 57 62 65 0.25 0.1 250 250 1.112 0.886
13:36 50 50.020 50.100 55 55 63 66 0.25 0.1 250 250 0.918 1.094
13:41 55 55.040 55.090 55 55 63 68 0.25 0.1 250 250 1.004 0.998
13:46 60 60.000 59.980 55 55 63 68 0.25 0.1 250 250 0.992 0.978
13:51 65 65.100 65.010 55 55 64 68 0.25 0.1 250 250 1.020 1.006
13:56 70 70.700 70.200 55 55 64 69 0.25 0.1 250 250 1.120 1.038
14:01 75 75.330 75.160 54 54 64 71 0.25 0.1 250 250 0.926 0.992
14:06 80 80.260 80.150 54 54 64 72 0.25 0.1 250 250 0.986 0 998
14:11 85 85.300 85.190 54 54 65 72 0.25 0 1 250 250 1.008 1.008
14:16 90 89.790 90.120 54 54 65 74 0.25 0 1 250 250 0.898 0 986

Clock Time (24 hr) Time (min.)

Meter Volume (L) Stack Temp. (°F) Meter Temp. (°F) Vacuum ("Hg) Sampling Rate (Lpm)Trap Temperature (°F)
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Side A Sample B Sample A Sample B Sample A Sample B Sample A Sample B Sample A Sample B Sample A Sample BClock Time (24 hr) Time (min.)

Meter Volume (L) Stack Temp. (°F) Meter Temp. (°F) Vacuum ("Hg) Sampling Rate (Lpm)Trap Temperature (°F)

14:21 95 94.860 95.060 54 54 65 74 0.25 0.1 250 250 1.014 0.988
14:26 100 100.020 100.050 58 58 65 73 0.25 0.1 250 250 1.032 0.998
14:31 105 105.010 105.030 58 58 66 73 0.25 0.1 250 250 0.998 0.996
14:36 110 110.000 110.020 58 58 66 73 0.25 0.1 250 250 0.998 0.998
14:41 115 114.980 114.990 58 58 66 73 0.25 0.1 250 250 0.996 0.994
14:46 120 120.000 119.870 58 58 66 73 0.25 0.1 250 250 1.004 0.976
14:51 125 124.990 124.960 59 59 66 72 0.25 0.1 250 250 0.998 1.018
14:56 130 130.300 130.070 59 59 67 72 0.25 0.1 249 250 1.062 1.022
15:01 135 134.670 135.190 59 59 67 71 0.25 0 1 249 250 0.874 1.024
15:06 140 139.720 140.180 59 59 67 71 0.25 0.1 250 250 1.010 0.998
15:11 145 144.840 145.180 59 59 67 71 0.25 0.1 250 250 1.024 1.000
15:16 150 149.910 150.150 61 61 67 71 0.25 0.1 250 250 1.014 0.994
15:21 155 155.010 155.160 61 61 67 71 0.25 0.1 250 250 1.020 1.002
15:26 160 160.130 160.190 61 61 67 71 0.25 0.1 250 250 1.024 1.006
15:31 165 165.110 165.210 61 61 67 71 0.25 0.1 250 250 0.996 1.004
15:36 170 170.100 170.240 61 61 67 71 0.25 0.1 250 250 0.998 1.006
15:41 175 175.110 175.220 62 62 67 71 0.25 0.1 250 250 1.002 0.996
15:46 180 180.090 180.200 62 62 67 71 0.25 0.1 250 250 0.996 0.996
15:51 185 185.100 185.200 62 62 67 71 0.25 0.1 250 250 1.002 1.000
15:56 190 190.080 190.190 62 62 67 71 0.25 0.1 250 250 0.996 0.998
16:01 195 195.050 195.170 62 62 67 71 0.25 0.1 250 250 0.994 0.996
16:06 200 200.120 200.160 62 62 67 71 0.25 0.1 250 250 1.014 0.998
16:11 205 205.010 205.160 62 62 67 71 0.25 0.1 250 250 0.978 1.000
16:16 210 209.960 210.150 62 62 67 71 0.25 0.1 250 251 0.990 0.998
16:21 215 214.900 215.130 62 62 67 71 0.25 0.1 250 251 0.988 0.996
16:26 220 219.820 220.130 62 62 67 70 0.25 0.1 250 251 0.984 1.000
16:31 225 224.890 225.110 58 58 67 70 0.25 0.1 250 249 1.014 0.996
16:36 230 229.960 230.100 58 58 67 70 0.25 0.1 250 250 1.014 0.998
16:41 235 235.060 235.060 58 58 67 70 0.25 0.1 250 250 1.020 0.992
16:46 240 240.020 240.070 58 58 67 70 0.25 0.1 250 250 0.992 1.002
16:51 245 245.000 245.010 58 58 67 70 0.25 0.1 250 250 0.996 0.988
16:56 250 250.010 249.950 59 59 67 70 0.25 0.1 250 250 1.002 0.988
17:01 255 254.940 254.900 59 59 67 70 0.25 0.1 250 250 0.986 0.990
17:06 260 259.900 259.910 59 59 67 68 0.25 0.1 250 250 0.992 1.002
17:11 265 264.870 264.940 59 59 66 68 0.25 0.1 250 250 0.994 1.006
17:16 270 269.830 269.990 59 59 66 68 0.25 0.1 250 250 0.992 1.010
17:21 275 274.810 275.030 58 58 66 66 0.25 0.1 250 250 0.996 1.008
17:26 280 279.800 280.120 58 58 66 65 0.25 0.1 250 250 0.998 1.018
17:31 285 284.860 285.200 58 58 66 65 0.25 0.1 250 250 1.012 1.016
17:36 290 289.790 290.260 58 58 66 65 0.25 0.1 250 250 0.986 1.012
17:41 295 294.780 295.320 58 58 66 65 0.25 0.1 250 250 0.998 1.012
17:46 300 299.760 300.350 58 58 65 64 0.25 0.1 250 250 0.996 1.006
17:51 305 304.850 305.300 58 58 65 64 0.25 0.1 250 250 1.018 0.990
17:56 310 309.900 310.280 58 58 65 64 0.25 0.1 250 250 1.010 0.996
18:01 315 314.990 315.270 58 58 65 64 0.25 0.1 250 250 1.018 0.998
18:06 320 320.100 320.250 58 58 65 64 0.25 0.1 250 250 1.022 0.996
18:11 325 325.080 325.240 58 58 65 64 0.25 0.1 250 250 0.996 0.998
18:16 330 330.150 330.210 58 58 65 65 0.25 0.1 250 250 1.014 0.994
18:21 335 335.070 335.200 58 58 65 64 0.25 0.1 250 250 0.984 0.998
18:26 340 340.020 340.160 58 58 65 64 0.25 0.1 250 250 0.990 0.992
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Side A Sample B Sample A Sample B Sample A Sample B Sample A Sample B Sample A Sample B Sample A Sample BClock Time (24 hr) Time (min.)

Meter Volume (L) Stack Temp. (°F) Meter Temp. (°F) Vacuum ("Hg) Sampling Rate (Lpm)Trap Temperature (°F)

18:31 345 344.980 345.130 58 58 65 65 0.25 0.1 250 250 0.992 0.994
18:36 350 349.910 350.110 56 56 65 65 0.25 0.1 250 250 0.986 0.996
18:41 355 354.950 355.100 56 56 64 64 0.25 0.1 250 250 1.008 0.998
18:46 360 360.010 360.110 56 56 64 64 0.25 0.1 250 250 1.012 1.002
18:51 365 365.110 365.100 56 56 63 64 0.25 0.1 250 250 1.020 0.998
18:56 370 370.150 370.100 56 56 63 64 0.25 0.1 250 250 1.008 1.000
19:01 375 375.190 375.090 54 54 62 63 0.25 0.1 250 250 1.008 0.998
19:06 380 380.250 380.100 54 54 60 63 0.25 0.1 250 250 1.012 1.002
19:11 385 385.200 385.100 54 54 60 63 0.25 0.1 250 250 0.990 1.000
19:16 390 390.200 390.110 54 54 60 63 0.25 0.1 250 250 1.000 1.002
19:21 395 395.180 395.120 54 54 60 61 0.25 0.1 250 250 0.996 1.002
19:26 400 400.190 400.130 53 53 58 59 0.25 0.1 250 250 1.002 1.002
19:31 405 405.150 405.140 53 53 58 58 0.25 0.1 250 250 0.992 1.002
19:36 410 410.080 410.160 53 53 56 57 0.25 0.1 250 250 0.986 1.004
19:41 415 414.940 415.180 53 53 56 56 0.25 0.1 250 250 0.972 1.004
19:46 420 419.890 420.190 53 53 56 56 0.25 0.1 250 250 0.990 1.002
19:51 425 424.850 425.210 53 53 55 55 0.25 0.1 250 250 0.992 1.004
19:56 430 429.850 430.200 53 53 55 56 0.25 0.1 250 250 1.000 0.998
20:01 435 434.870 435.190 53 53 54 54 0.25 0.1 250 250 1.004 0.998
20:06 440 439.900 440.190 53 53 54 53 0.25 0.1 250 250 1.006 1.000
20:11 445 444.950 445.200 53 53 53 53 0.25 0.1 250 250 1.010 1.002
20:16 450 450.030 450.200 53 53 53 53 0.25 0.1 250 250 1.016 1.000
20:21 455 455.000 455.180 53 53 53 53 0.25 0.1 250 250 0.994 0.996
20:26 460 460.060 460.190 53 53 53 53 0.25 0.1 250 250 1.012 1.002
20:31 465 465.100 465.180 53 53 53 53 0.25 0.1 250 250 1.008 0.998
20:36 470 470.090 470.180 53 53 52 53 0.25 0.1 249 250 0.998 1.000
20:41 475 475.110 475.170 53 53 52 52 0.25 0.1 249 250 1.004 0.998
20:46 480 480.120 480.190 50 50 52 52 0.25 0.1 249 250 1.002 1.004
20:51 485 485.100 485.200 50 50 52 52 0.25 0.1 249 250 0.996 1.002
20:56 490 490.140 490.190 50 50 51 52 0.25 0.1 250 250 1.008 0.998
21:01 495 495.150 495.200 50 50 51 51 0.25 0.1 250 250 1.002 1.002
21:06 500 500.160 500.210 50 50 51 51 0.25 0.1 250 250 1.002 1.002
21:11 505 505.200 505.220 47 47 51 50 0.25 0.1 250 250 1.008 1.002
21:16 510 510.190 510.230 47 47 50 50 0.25 0.1 250 250 0.998 1.002
21:21 515 515.210 515.250 47 47 50 50 0.25 0.1 250 250 1.004 1.004
21:26 520 520.250 520.250 47 47 50 50 0.25 0.1 250 250 1.008 1.000
21:31 525 525.290 525.270 47 47 50 50 0.25 0.1 250 250 1.008 1.004
21:36 530 530.300 530.280 47 47 50 50 0.25 0.1 250 250 1.002 1.002
21:41 535 535.310 535.290 47 47 49 50 0.25 0.1 250 250 1.002 1.002
21:46 540 540.340 540.290 47 47 49 49 0.25 0.1 250 250 1.006 1.000
21:51 545 545.373 545.298 47 47 48 49 0.25 0.1 250 250 1.007 1.002
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Method 30B
Mercury Concentration

Client: PCC
Location: Portland, OR  Side A 1 0100

Source: Furnace #23 Inlet Side B 0 9800
Test date: 3/11/2020

Spiked @ Section 1 Section 2 
Total 

Hg 
Total 

Hg 
DGM 

reading
Sample volume 

(corrected for Y) Bp
Meter 
Temp.

Sample 
Vol. Hg Conc.

Ave. Pair 
Hg Conc.

ng ng ng ng μg L L "Hg F dscm μg/dscm μg/dscm
A OL492739 5.0 6 2 3.5 4.7 4.70E-03 545.373 550.827 61.4 0.563 8.35E-03
B OLC050305 0.0 1 2 11.1 12.3 1.23E-02 545.298 534.392 63.6 0.544 2.26E-02

Trap Concentrations Example Calculations:
Run 1, Side A

1. Total Hg 4.7 ng 4. Standard Volume (DSCM) 0.563 DSCM
where Section 1: 6.2 ng where Sample vol.: 550.827 L

Section 2: 3.5 ng Tm: 61.4 F
Spike: 5.0 ng Bp: 30.18 "Hg

2. Conversion to μg
 4.70E-03 μg 5. Hg concentration μg/dscm
 8 35E-03 μg/dscm
where Total Hg ng: 4.7 ng where Total Hg: 4.70E-03 μg

DSCM: 0.563

3. Corrected sample volume 550.827 L 6. Average Pair Concentration 1 55E-02 μg/dscm
where DGM reading: 545.373 L where Side A: 0.008 μg/dscm

Y: 1.010 Side B: 0 023 μg/dscm

SampleRun
Sample 

Date Trap ID
1

Meterbox Y:

30.183/11/2020 1.55E-02

Total Hg = Section 1 + Section 2 - Spike =

= DGM reading x Meterbox Y factor =

Total Hg ng/1000 =

= Sample Vol. (L) x 528 °A
𝑇𝑇𝑇𝑇+460

x Bp/29.92 "Hg /1000 =

= Total Hg μg / Volume DSCM =

= (Side A Conc.+ Side B Conc.)/2 =

65
PCC220266 
2020 Furnace #23 Engineering Test Report

PCCLP001075



Method 30B
Results QA/QC

Client: PCC
Location: Portland, OR

Source: Furnace #23 Inlet
Test date: 3/11/2020
Test type: C [C for compliance; R for RATA]

Spiked @ Section 1 Section 2 Total Hg Hg Conc. Breakthr.
Breakthr. 

Results
Crec  Spiked 
Compound

Spiked Hg 
Recovery R 

Value
Field 

Recovery
RD Paired 

Traps

Paired 
Trap 

Agree.
ng ng ng ng μg/dscm % PASS/FAIL μg/dscm % PASS/FAIL % PASS/FAIL

A OL492739 5 6 2 3 5 4 7 8 35E-03 56 5 FAIL
B OLC050305 0 1 2 11 1 12 3 2 26E-02 925 0 FAIL

1  Breakthrough Critera 2  Field Recovery Test

Every sample must meet the following critera for breakthrough % from Section 1 to Section 2 Determines the fraction of spiked Hg recovered (R)  Perform for at least three runs
 per field test  Average of three runs must be between 85 and 115%

Eq  30B-2
Eq  30B-6

Allowable 
Breakthrough %

Compliance 
Testing 

(μg/dscm)
RATA 

(μg/dscm) Eq  30B-7
10 > 1 > 1 
20 ≤1 ≤1; >0 5 3  Paired trap agreement

50 Hg conc  ≤30% 
of emission limit ≤0 5; >0 1 Eq  30B-5

If paired trains meet the relative deviation (RD) and other QA requirements, the
RM average: NA μg/dscm   average of the two Hg concs  may be used as an emissions test run value or as 

the reference method value for a RATA run

Allowable Relative 
Dev  %

For Hg  conc  
(μg/dscm) M30B Table 9-1

10 > 1 
20 ≤1

or ≤0 2 ug/dscm 
absolute difference 

in Hg concs
≤1

PASS

Run Sample
Sample 

Date Trap ID
1 3/11/2020 46 085 39E-03 60 6 FAIL

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 % =
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 2 𝑛𝑛𝑛𝑛
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 1 𝑛𝑛𝑛𝑛

𝑥𝑥𝑥𝑥𝑥
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 (μ𝑔𝑔)
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 (𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑)

−
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 (μ𝑔𝑔)

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 (𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑)

𝑅𝑅 =
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ( 𝜇𝜇𝑔𝑔

𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑) 𝑥𝑥 𝑣𝑣𝑣𝑣𝑣𝑣. 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 (𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑)
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 (μ𝑔𝑔)

𝑥𝑥𝑥𝑥𝑥

RD = |𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶. 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐴𝐴−𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶.𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐵𝐵|
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶. 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐴𝐴+𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶.𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐵𝐵

𝑥𝑥𝑥𝑥𝑥
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Method 30B

Emission Calculations

Client: PCC

Location: Portland, OR

Source: Furnace #23 Inlet

Test date: 3/11/2020

Ave. Pair 

Hg Conc. Stack Flow

μg/dscm dscf/hr* lb/ton metal**

*From direct stack measurements made during concurrent M29 runs.

** Total metal processed: 0.526 tons

38,231.7

Stack 

Emissions

6.39E-07

Run

1 1.55E-02
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APPENDIX C: LABORATORY REPORTS 
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Sample Client Sample Sample Acetone

ID ID Site Date Volume (mL) Probe Rinse Filter Comments

Lab Blank 0.02

Method Blank 0.09

19‐U782 M5/M29 Inlet PCC 3/11/20 ‐0.23

20‐S348 M5 PR Inlet PCC 3/11/20 108 1.78

19‐U783 M5/M29 Outlet PCC 3/11/20 ‐0.90

20‐S349 M5 PR Outlet PCC 3/11/20 113 0.81

Bison Engineering

Project: PCC220366
Method 5 Data  ‐ Report # 20‐116

Net Weight (mg)

Analysis performed by: CHESTER LabNet
12242 SW Garden Place ♦ Tigard, OR 97223

(503) 624-2183 ♦ www.chesterlab.net
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             Client:        B020 - Bison Engineering
             Report Number: 20-116
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        20-S351
             Client ID:     Inlet FH
             Site:          PCC
             Sample Date:    3/11/20

                 Analyte           Result        DL         Units
                             
              Aluminum, ICP        123.         3.75      µg/sample
              Antimony, ICP          2.38       1.25      µg/sample
              Arsenic, ICP          < DL        1.75      µg/sample
              Barium, ICP            4.86       0.125     µg/sample
              Beryllium, ICP        < DL        0.050     µg/sample
              Cadmium, ICP          < DL        0.100     µg/sample
              Chromium, ICP          4.56       0.200     µg/sample
              Cobalt, ICP           < DL        0.125     µg/sample
              Copper, ICP            1.39       1.25      µg/sample
              Lead, ICP             < DL        1.25      µg/sample
              Manganese, ICP         2.48       0.075     µg/sample
              Nickel, ICP            3.34       0.750     µg/sample
              Phosphorus, ICP       < DL        5.00      µg/sample
              Selenium, ICP          8.65       3.75      µg/sample
              Silver, ICP           < DL        0.500     µg/sample
              Thallium, ICP         < DL        2.50      µg/sample
              Vanadium, ICP         < DL        0.250     µg/sample
              Zinc, ICP              6.32       0.750     µg/sample

             

             Lab ID:        20-S352
             Client ID:     Inlet BH
             Site:          PCC
             Sample Date:    3/11/20

                 Analyte           Result        DL         Units
                             
              Aluminum, ICP         44.9        1.50      µg/sample
              Antimony, ICP         < DL        0.500     µg/sample
              Arsenic, ICP           1.46       0.700     µg/sample
              Barium, ICP            4.86       0.050     µg/sample
              Beryllium, ICP        < DL        0.020     µg/sample
              Cadmium, ICP           0.070      0.040     µg/sample
              Chromium, ICP          0.740      0.080     µg/sample
              Cobalt, ICP            6.63       0.050     µg/sample
              Copper, ICP            6.17       0.500     µg/sample
              Lead, ICP              1.84       0.500     µg/sample
              Manganese, ICP         6.27       0.030     µg/sample
              Nickel, ICP            6.29       0.300     µg/sample
              Phosphorus, ICP      211.         2.00      µg/sample
              Selenium, ICP         < DL        1.50      µg/sample
              Silver, ICP           < DL        0.200     µg/sample
              Thallium, ICP         < DL        1.00      µg/sample
              Vanadium, ICP          0.119      0.100     µg/sample
              Zinc, ICP             87.0        0.300     µg/sample

             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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             Client:        B020 - Bison Engineering
             Report Number: 20-116
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        20-S353
             Client ID:     Outlet FH
             Site:          PCC
             Sample Date:    3/11/20

                 Analyte           Result        DL         Units
                             
              Aluminum, ICP        118.         3.75      µg/sample
              Antimony, ICP          1.68       1.25      µg/sample
              Arsenic, ICP          < DL        1.75      µg/sample
              Barium, ICP            4.52       0.125     µg/sample
              Beryllium, ICP        < DL        0.050     µg/sample
              Cadmium, ICP          < DL        0.100     µg/sample
              Chromium, ICP         18.0        0.200     µg/sample
              Cobalt, ICP           < DL        0.125     µg/sample
              Copper, ICP            1.39       1.25      µg/sample
              Lead, ICP             < DL        1.25      µg/sample
              Manganese, ICP         2.76       0.075     µg/sample
              Nickel, ICP            3.36       0.750     µg/sample
              Phosphorus, ICP       < DL        5.00      µg/sample
              Selenium, ICP         < DL        3.75      µg/sample
              Silver, ICP           < DL        0.500     µg/sample
              Thallium, ICP         < DL        2.50      µg/sample
              Vanadium, ICP          0.334      0.250     µg/sample
              Zinc, ICP              6.84       0.750     µg/sample

             

             Lab ID:        20-S354
             Client ID:     Outlet BH
             Site:          PCC
             Sample Date:    3/11/20

                 Analyte           Result        DL         Units
                             
              Aluminum, ICP         27.5        1.50      µg/sample
              Antimony, ICP         < DL        0.500     µg/sample
              Arsenic, ICP          < DL        0.700     µg/sample
              Barium, ICP            0.608      0.050     µg/sample
              Beryllium, ICP        < DL        0.020     µg/sample
              Cadmium, ICP           0.422      0.040     µg/sample
              Chromium, ICP          0.484      0.080     µg/sample
              Cobalt, ICP            0.732      0.050     µg/sample
              Copper, ICP            5.08       0.500     µg/sample
              Lead, ICP              6.26       0.500     µg/sample
              Manganese, ICP         0.582      0.030     µg/sample
              Nickel, ICP            0.442      0.300     µg/sample
              Phosphorus, ICP       < DL        2.00      µg/sample
              Selenium, ICP         < DL        1.50      µg/sample
              Silver, ICP           < DL        0.200     µg/sample
              Thallium, ICP         < DL        1.00      µg/sample
              Vanadium, ICP         < DL        0.100     µg/sample
              Zinc, ICP              6.93       0.300     µg/sample

             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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ICP RAW DATA 
 

Available upon request 
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             Client:        B020 - Bison Engineering
             Report Number: 20-196
             ═══════════════════════════════════════════════════════════════════════

             Lab ID:        20-S680
             Client ID:     Filter Blank

                 Analyte           Result        DL         Units
                             
              Aluminum, ICP        102.         3.75      µg/sample
              Antimony, ICP         < DL        1.25      µg/sample
              Arsenic, ICP          < DL        1.75      µg/sample
              Barium, ICP            4.46       0.125     µg/sample
              Beryllium, ICP        < DL        0.050     µg/sample
              Cadmium, ICP          < DL        0.100     µg/sample
              Chromium, ICP          1.65       0.200     µg/sample
              Cobalt, ICP            0.374      0.125     µg/sample
              Copper, ICP           < DL        1.25      µg/sample
              Lead, ICP             < DL        1.25      µg/sample
              Manganese, ICP         0.075     70.2       µg/sample
              Nickel, ICP           < DL        0.750     µg/sample
              Phosphorus, ICP       < DL        5.00      µg/sample
              Selenium, ICP          4.53       3.75      µg/sample
              Silver, ICP           < DL        0.500     µg/sample
              Thallium, ICP         < DL        2.50      µg/sample
              Vanadium, ICP         < DL        0.250     µg/sample
              Zinc, ICP              3.78       0.750     µg/sample

             

                   Analysis performed by:    CHESTER LabNet
                                                            12242 SW Garden Place ♦ Tigard, OR 97223 ♦ (503) 624-2183 ♦ www.chesterlab.net
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CHESTER LabNet 
12242 SW Garden Place 

 Tigard, OR 97223 
503-624-2183 

 www.chesterlab.net  

 

No 
Chain of Custody  

Provided 
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RAW DATA 

 
Available upon request 
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Sorbent Trap Analysis Report

Date | Company | Bison Engineering Method | EPA 7473

Analyst[s] | James Zoller Contact | Kelly Dorsi Method Uncertainty | ± 10%

Project | 2021303 Phone | 406-202-5232 MDL | 0.27ng

Turnaround | Standard Email | kdorsi@bison-eng.com LOQ | 2ng

Trap ID
Pre-Filter 

Mass [ng]

AGS Mass 

[ng]

Section 1 Mass 

[ng]

Section 2 Mass 

[ng]

Total Mass 

[ng]1

Section 3 Mass 

[ng]

Spike Level 

[ng]

Breakthrough 

[%]2

Spike Recovery 

[%]3 Source Notes
Affected 

Section

OL492739 6.2 3.5 9.7 5 56.5% #23 Inlet

OLC050305 1.2 11.1 12.3 903.1% #23 Inlet

OL492743 5.7 1.2 6.9 5 21.0% #23 Outlet

OLC050333 1.7 0.8 2.5 48.6% #23 Outlet

3 
For PS12B only Spike Recovery = S3 / Spike Level

RData invalidation qualifier - refer to notes

1  
Total Mass = PF+AGS+S1+S2

2 Breakthrough = S2 / [PF+AGS+S1]

3/31/20

NELAP Accreditation #E871092 | Ohio Lumex Co., Inc. | 30350 Bruce Industrial Pkwy  | Cleveland, OH 44139 | 1 440 264 2500 | lab@ohiolumex.com 104
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James Zoller Temperature [oC]    | 680

Flow Rate [L/min]    | 1

Analyzer   | MDL [ng]    | 0.27

Cell type   | SD    | 1.5

Trap ID
PF Mass        

[ng]

AGS Mass       

[ng]

Section 2 Mass 

[ng]

Section 3 Mass 

[ng]

Section 4 Mass 

[ng]

Spike Level

[ng]

Affected 

Section

1 OL492739 3.5 5

2 OLC050305 11.1

3 OL492743 1.2 5

4 OLC050333 0.8

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Std. [ng] Std. [ng] Calculated [ng] Kit Used

2 100.0 102.2 Concentration [µg/mL] Exp. Date

5 0.1 12/13/2020

50 1 12/13/2020

100 10 12/13/2020

500 100 12/13/2020

1000 1 (Independent) 12/13/2020

Std. [ng] Std. [ng] Area/Mass

100.0 1 454

Analyst Signature Date
By signing this report I confirm that the above data are true to the best of my knowledge.

5Subject to change, for analyst convenience only

200330_JPZ_Bison_Engineering_2021303

1Performed daily prior to analysis of sorbent traps, Refer to SOP for Instrument Calibration for acceptance criteria

Immediately report any QA/QC failures or anything suspicious to the QA/QC 

Manager

2Performed immediately after calibration curve is verified, must come within 10% of expected value

P2-HG681569

Pipette Identification RF Pipette ID (if different from cal)

ER3

Lot Std. ID Calculated [ng] Lot Std. ID

P2-HG681569 101.9 P2-MEB678302

Independent Calibration Verification2 Response Factor (Method 30B Only)4

3Performed between every 10 samples for method 30B and after every analytical batch

4Response factor value must fall between the LOQ and MDL

P2-HG683300 see cal. report

P2-HG683300 see cal. report

P2-MEB686387 see cal. report

P2-MEB686387 see cal. report

P2-MEB678302 see cal. report P2-MEB686387

P2-MEB678302 see cal. report P2-MEB678302

Daily Calibration1 Continuing Calibration Verifications3 Active Hg Standard Bank5

Lot Std. ID Calculated [ng] Lot Std. ID

Lot Std. ID

Additional Notes

Bison Engineering 03/30/20

1.7 #23 Outlet

1.2 #23 Inlet

5.7 #23 Outlet

Other  Reagents

Sodium Carbonate

Iodinated Activated Carbon

0000212240

4C09

P2-MEB686387

P2-HG683300

P2-MEB682112

Analyst    |

File Name    |

473

Medium

Section 1 Mass 

[ng]
Source Notes

6.2 #23 Inlet

A Field 6

Version 1.2 ALR 2/17/2020 Electronic Bench Sheet for Sorbent Trap Analysis For M30B and PS12B done by using EPA M7473

3/30/2020
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3/30/2020 report_20200330_133805

file:///C:/Users/Analyst/Desktop/330.html 1/2

Calibration Report

Report created 30.03.2020 13:38:05

Instrument RA915+ Serial
number

473

Calibration created 30.03.2020 12:06:32

Calibration name 200330_JPZ_2-1000

Results
N Mercury mass, ng S-Sblank Ref.data, ng/g Calculated, ng/g d, %
1 1.00 440200 1000.0 1028.1 2.8
2 0.50 222200 500.0 518.9 3.8
3 0.10 42300 100.0 98.8 -1.2
4 0.05 22020 50.0 51.4 2.9
5 0.01 2014 5.0 4.7 -5.9
6 0.00 837 2.0 2.0 -2.3

 

Calibration S - Sblank = a∙m

Algorithm WLSM

Correlation coefficient 0.999983

Residual standard deviation 10.714518

Coefficient a = 428200.0000

Blank Sblank = 0.0000
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APPENDIX D: PLANT OPERATING RECORDS 

112
PCC220266 
2020 Furnace #23 Engineering Test Report

PCCLP001122



 

 

 

 

  

 

 

  

 

 

LPCS Heat Treat Furnace #23 Production Data 

Date March 11, 2020 

Casting Weight 1,051 lbs 
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APPENDIX E: CALIBRATIONS AND CERTIFICATIONS 
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Project #: PCC220366

IN OFFICE PRE-TEST CALIBRATION

Reference Standard Used:
Standard ID Serial number Adjusted on: Calibration due:

Helena mercury 
barometer BIS01 3/6/2020

Must be properly 
adjusted prior to 

every use

Field Barometer Verification:
Barometer ID: B1

Reference Value (in Hg) Observed (in Hg) Correction*
Tolerance          

(+/- 0.1  in Hg)**
26.18 26.13 -0.05 PASS

*Correction is the difference between the observed and reference values
**EPA Method 5, Section 6.1.2 and EPA Method 2, Section 6.5.

Technician: JCR

Date: 3/6/2020

Y:\SOURCE\Calibrations\BLANK CALIBRATION FORMS\Calibration Form Combined
Version: 7/30/2019

Field Barometer
Calibration Form
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Field Balance and Weights
Calibration Form

Project #: PCC220366
IN OFFICE PRE-TEST CHECKS
Date: 3/6/2020
Performed by: JCR

Environmental conditions in the lab:
Temperature  °F Pressure  "Hg

68 26.18

Reference Standard(s) Used:
Standard ID Serial number(s) Calibrated on: Calibration due:

500g and 200g weight 
set 10696 1/23/2019 2/20/2021

Verification of Field Balance Against Reference Standard Weights:
Balance ID: HS1

Nominal Value (g) Observed (g) Correction*
Tolerance       
(+/- 0.5g)**

200 200.1 0.1 PASS
500 500.0 0.0 PASS

Verification of Field Standard Weights :
Weights ID:

Nominal Value (g) Observed (g) Correction*
Tolerance       
(+/- 0.5g)**

200 200.0 0.0 PASS
500 500.1 0.1 PASS

*Correction is the difference between the observed and nominal mass values
**EPA Method 5, Section 6.3.4 Page 1 of 2

HS FW 1
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ONSITE BALANCE VERIFICATION
Date: 3/10/2020
Performed by: JCR

Environmental conditions onsite:
Temperature  °F Pressure  "Hg

48 30.05

Field Balance Verification:
Balance ID: HS1
Weights ID: HS FW 1

Nominal Value (g) Observed (g) Correction*

PASS/FAIL       
Tolerance       
(+/- 0 5g)

500 500.0 0.0 PASS
200 200.0 0.0 PASS

*Correction is the difference between the observed and nominal mass values

Technician: JCR

Date: 3/10/2020

Y:\SOURCE\Calibrations\BLANK CALIBRATION FORMS\Calibration Form Combined
Version: 7/30/2019 Page 2 of 2
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Project #: PCC220366
IN OFFICE PRE-TEST CHECKS
Date: 3/6/2020
Performed by: JCR

 Reference Standard Used:
Standard ID Serial number Calibrated on: Calibration due:
HLN1 Aurora 77160806226 1/25/2019 2/20/2021

Caliper Verification:
Field Caliper ID: WS1
Inside Diameter

Reference Value 
(inches) Observed (inches) Correction*

Tolerance      
(+/- 0.0050 

inch)
0.278 0.278 0.000 PASS

*Correction is the difference between the observed and reference values

Outside Diameter

Reference Value 
(inches) Observed (inches) Correction*

Tolerance      
(+/- 0.0050 

inch)
0.373 0.374 0.001 PASS

*Correction is the difference between the observed and reference values

Y:\SOURCE\Calibrations\BLANK CALIBRATION FORMS\Calibration Form Combined
Version: 7/30/2019

Field Caliper
Calibration Form
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Project #: PCC220366

POST-TEST CHECKS

Reference Standard Used:

Standard ID Serial number(s) Calibrated on: Calibration due:

Omega T-318009 6/12/2019 6/12/2020

Temperature Meter Mode:

Thermocouple ID

Continuity           

(x = pass)

Observed Temp 

(°F)

Reference 

Temp (°F) Correction*

Tolerance       

(+/- 2°F)**

2B Stack Temp x 68.3 0.4 PASS

3C Stack Temp x 67.9 0.8 PASS

2B Probe Liner x 69.0 0.3 PASS

3C Probe Liner x 69.1 0.4 PASS

HB2 x 67.8 0.9 PASS

HB3 x 67.6 1.1 PASS

GN2 x 68.3 0.4 PASS

GN3 x 68.5 0.2 PASS

Meter Box 11 x 67.9 0.8 PASS

Meter Box 12 x 67.8 0.9 PASS

Low Flow Box 1 x 67.9 0.8 PASS

Low Flow Box 2 x 67.8 0.9 PASS

Calibration Output Mode:

Switch the Omega from 'Meter Input' to 'Calibration Output' mode. Test the meter box temperature 

readout by sending a voltage output equivalent to a temperature similar to stack temperature.

Meter Box ID

Reference Temp 

Output (°F)

Meter Box 

Readout (°F) Correction*

Tolerance       

(+/- 2°F)**

11 300 0.0 PASS
12 300 0.0 PASS

*Correction is the difference between the observed and reference values

**Alt-011 6/21/94 Alternative Method 2 Thermocouple Calibration Procedure:

Continuity Check - confirm the thermocouple is reading at the tip by subjecting it to a change in 

temperature (e.g. removing it from the stack, or touching it with a your hand). 

Single-point temperature check at ambient temperature, or any temperature, within the 

range specified by the manufacturer.

Technician: JCR

Date: 3/13/2020

Y:\SOURCE\Calibrations\BLANK CALIBRATION FORMS\Calibration Form Combined

Version: 7/30/2019

Thermocouple 

Calibration Form

300.0

68.7
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S-Type Pitot Tube Geometric Calibration

Pitot ID: 2B

A 0.9295
B 0.3755
C 0.982
D 0.376
E 0.9835

ø 86.66

ø 86.88

A 0.9465
B 0.7255
C 1.1655
D 0.714
E 1.1695

ø 87.34

ø 88.39

F= 0.07 (  F  <  0.125  ) G= 0.00         (  G  <  0.032  )

Results of the Post-Test Pitot Inspection (mark with x below):

No change x

Damaged

New Calibration

Technician: JCR Date: 3/13/2020

Date of Geometric Calibration (< 6 months): 11/22/2019
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S-Type Pitot Tube Geometric Calibration

Pitot ID: 3C

A 0.9385
B 0.374
C 0.9895
D 0.3725
E 0.9765

ø 86.61

ø 84.58

A 0.942
B 0.6105
C 1.109
D 0.6105
E 1.114

ø 88.50

ø 89.05

F= 0.07 (  F  <  0.125  ) G= 0.00         (  G  <  0.032  )

Results of the Post-Test Pitot Inspection (mark with x below):

No change x

Damaged

New Calibration

Technician: JCR Date: 3/13/2020

Date of Geometric Calibration (< 6 months): 11/22/2019
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Probe Calibration

Probe ID: 2B
Date of calibration (< 6 months): 11/22/2019

Measure (Inch)

Dt: 3/8 Dt = 0.187  to  0.375
Dn: 1/2 Dn  =  0.5
a: 1 a  ≥  0.750

Pa: 1/2 Pa  = Pb
Pb: 1/2
b: 1 B  ≥  0

c: 4 2/5 c  ≥  3.0
d: 6 d  ≥  3.0
e: 4/5 e  ≥  0.750

or

f: f  ≥  2.0

Results of the Post-Test Probe Inspection (mark with x below):

No change x

Damaged

New Calibration

Technician: JCR Date: 3/13/2020

Y:\SOURCE\Calibrations\BLANK CALIBRATION FORMS\Calibration Form Combined
Version: 7/30/2019
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Probe Calibration

Probe ID: 3C
Date of calibration (< 6 months): 11/22/2019

Measure (Inch)

Dt: 3/8 Dt = 0.187  to  0.375
Dn: 1/2 Dn  =  0.5
a: 3/4 a  ≥  0.750

Pa: 1/2 Pa  = Pb
Pb: 1/2
b: 1 B  ≥  0

c: 4 2/9 c  ≥  3.0
d: 14 d  ≥  3.0
e: 4/5 e  ≥  0.750

or

f: f  ≥  2.0

Results of the Post-Test Probe Inspection (mark with x below):

No change x

Damaged

New Calibration

Technician: JCR Date: 3/13/2020

Y:\SOURCE\Calibrations\BLANK CALIBRATION FORMS\Calibration Form Combined
Version: 7/30/2019
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