
BEST ENVIRONMENTAL                   Livermore, California 

  

Source Test Report 
 

 

TEICHERT AGGREGATES 
Truckee, CA 

 

 

Asphalt Batch Plant 

 NOx, CO, TOG and PM10, Emission Results 

Permit# 88-36-08 
 

 

Test Date: August 17, 2022 

Report Date: September 16, 2022 

 

 

Performed and Reported by: 

BEST ENVIRONMENTAL 

339 Stealth Court 

Livermore, CA 94551 

Phone: (925) 455-9474 

Fax: (925) 455-9479 

 

 

Prepared For: 

Teichert Aggregates 

3500 American River Drive 

Sacramento, CA 95851 

Attn: Mr. Nicholas Armstrong 

 

 

For Submittal To: 

Northern Sierra AQMD 

200 Litton Drive., Suite 320 

Grass Valley, CA 95945 

Attn: Mr. Sam Longmire 

 

 

 





BEST ENVIRONMENTAL                   Livermore, California 

Z:\Reports\SA\2022\Tiechert Truckee\Report.DOC iii 

TABLE of CONTENTS 

SECTION 1. INTRODUCTION .................................................................................................................................. 1 

1.1. TEST PURPOSE ...................................................................................................................................................................... 1 
1.2. TEST LOCATION .................................................................................................................................................................... 1 
1.3. TEST DATE(S) ....................................................................................................................................................................... 1 
1.4. TEST PARAMETERS AND METHODS ........................................................................................................................................ 1 
1.5. SAMPLING AND OBSERVING PERSONNEL ............................................................................................................................... 1 

SECTION 2. SUMMARY OF RESULTS ................................................................................................................... 2 

2.1. EMISSION RESULTS ............................................................................................................................................................... 2 
2.2. ALLOWABLE EMISSIONS ........................................................................................................................................................ 2 
2.3. COMMENTS:  DISCUSSION OF QUALITY ASSURANCE AND ERRORS ......................................................................................... 2 

SECTION 3. SOURCE OPERATION ........................................................................................................................ 3 

3.1. PROCESS DESCRIPTION .......................................................................................................................................................... 3 
3.2. PROCESS AND CONTROL OPERATING PARAMETERS DURING TESTING ....................................................................................... 3 
3.3. NORMAL OPERATING PARAMETERS ....................................................................................................................................... 3 
3.4. TESTING OR PROCESS INTERRUPTIONS AND CHANGES ............................................................................................................ 3 

SECTION 4. SAMPLING AND ANALYSIS PROCEDURES ................................................................................. 4 

4.1. PORT LOCATION .................................................................................................................................................................... 4 
4.2. POINT DESCRIPTION/LABELING – PORTS/STACK ..................................................................................................................... 4 
4.3. METHOD DESCRIPTION, EQUIPMENT, SAMPLING, ANALYSIS AND QA/QC ................................................................................ 4 

TABLE 1 NOX, CO AND TOG RESULTS ..................................................................................................................... 7 

TABLE 2 TSP RESULTS .................................................................................................................................................. 8 

APPENDICES ....................................................................................................................................................................  

A. Calculations & Nomenclature .............................................................................................................. A-1 
B. Laboratory Reports .............................................................................................................................. B-1 
C. Field Data Sheets ................................................................................................................................. C-1 
D. Strip Charts Records ............................................................................................................................ D-1 
E. Calibration Gas Certificates ................................................................................................................. E-1 
F. Equipment Calibration Records ........................................................................................................... F-1 
G. Stack Diagrams .................................................................................................................................... G-1 
H. Sampling System Diagrams ................................................................................................................. H-1 
I. Source Test Plan ................................................................................................................................... I-1 
J. Permit to Operate .................................................................................................................................. J-1 

  



BEST ENVIRONMENTAL                   Livermore, California 

Z:\Reports\SA\2022\Tiechert Truckee\Report.DOC iv 

Source Test Information 

Source Owner:   Teichert Aggregates 

3500 American River Drive 

Sacramento, CA 95851 

Source Location:   Teichert Aggregates Martis Valley Facility 

13879 Joerger Road 

Truckee, California. 

Source Description: One Hot Mix Asphalt Plant with Rotary Dryer and Baghouse 

Permit: Permit #88-36-08 

Test Parameters & Limits:  Average Test Results 

NOx: 10.85 tons/year   6.79 tons/year 

CO: 70.70 tons/year  14.49 tons/year 

TOG: 17.85 tons/year   17.85 tons/year  

TSP: 0.04 gr/dscf   0.027 gr/dscf 

TSP 0.1gr/DSCF @ 12% CO2  0.10 gr/dscf 

TSP: 6.27 tons/year  0.115 tons/year 

 

Source Testing Firm:   BEST ENVIRONMENTAL 

     339 Stealth Court 

     Livermore, CA  94551 

Phone:     (925) 455-9474 

Fax:      (925) 455-9479 

Email:     bestair@best-enviro.com 

Contact:    Bobby Asfour 

Testing Date(s): August 17, 2022 

Analytical Laboratories:  Best Environmental (Particulate) 

     339 Stealth Court 

Livermore, CA 94551 
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SECTION 1. INTRODUCTION 

1.1. Test Purpose 

Best Environmental (BE) was contracted by Teichert Aggregates to perform NOx, CO, TOG 

and PM10 emissions testing on one natural gas fired Asphalt Batch Plant to comply with NSAQMD 

and the Permit to Operate (PTO) #88-36-08. The test parameters were Total Suspended Particulate 

(TSP), Oxide of Nitrogen (NOx), Carbon Monoxide (CO), Total Organic Gases (TOG), Oxygen 

(O2) and Carbon Dioxide (CO2).  TSP is commonly referred to as Particulate Matter.  A copy of the 

permit is included in the appendices. 

1.2. Test Location 

The testing was conducted at the baghouse exhaust outlet, which is located at the Teichert 

Aggregates, Martis Valley Facility, 13879 Joerger Road, Truckee, California. 

1.3. Test Date 

Testing was conducted on August 17, 2022 

1.4. Test Parameters and Methods 

The following emission parameters were measured: 

Parameter Monitoring & Analytical Protocols 

NOx, CO, & O2 EPA Methods 7E, 10 & 3A 

TOG EPA Method 18 

Volumetric Flow Rate CARB Methods 1-4 

TSP CARB Method 5 

 

1.5. Sampling and Observing Personnel 

Sampling was performed by Suhail Asfour and Burt Kusich of BE.  Although notified of the 

test date the Northern Sierra Air Quality Management District (NSAQMD) was not present during 

the test. 
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SECTION 2. SUMMARY OF RESULTS 

2.1. Average Test Results 

Table 2.1 summarizes the Baghouse Average Test Results.  Triplicate 67.5-minute runs were 

performed for the particulate matter test.  Triplicate 30-minute runs were performed for the gaseous 

emissions test parameters.  Testing was conducted according to approved CARB and Environmental 

Protection Agency (EPA) test methods.  Individual particulate matter and gaseous test results are 

presented in Tables 1 and 2 respectively on pages 7 & 8. 

 

Table 2.1.: Average Test Results 

Baghouse 

Permit 88-36-08 

Parameter Average Permit Limits 

NOx, tons/year 6.79 10.85 

CO, tons/year 14.49 70.70 

TOG, tons/year <0.12 17.85 

TSP. gr/DSCF 0.027 0.04 

TSP, gr/DSCF @ 12% CO2) 0.10 0.1 

TSP, tons/year 0.115 6.27 

2.2. Allowable Emissions 

See Table 2.1 above.  The test results show that all emissions are with-in the emission limits 

shown in the Permit to Operate. 

2.3. Comments:  Discussion of Quality Assurance and Errors 

Quality assurance procedures listed in the above referenced test methods and referenced in 

the Source Test Plan are performed and documented.  The QA/QC procedures are described in 

Section 4.3 of the report.  Documentation of the QA/QC is provided in Appendix A, B, E & F. 

TOG is defined as non-methane, non-ethane organic compounds. TSP is defined as total 

particulate (particulate collected in the front and back half of the sample train). 

The tons/year emission rates were calculated based on 2000 hours of yearly production. 
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SECTION 3. SOURCE OPERATION 

3.1. Process Description 

The Asphalt Batch Plant is equipped with a 135 MMBtu/hr Natural gas burner. As the plant 

demands product, rock is injected into the drum/dryer mixer to begin the asphalt production process. 

The air and emissions are filtered and pulled into the bag house where vacuum-style bags filter out 

the particulate. The emissions were then drawn through a fan, which draws a negative static all the 

way back to the burner and exits the stack. 

3.2. Process and Control Operating Parameters 

The plant produced an average of ~270 tons per hour of asphalt during the test program. 

Tons per hour readings were taken from a digital read-out in the control room.. The dryer burner was 

operated at ~44% of rated capacity. The product produced during the testing was 1/2” and 3/4” 

aggregate fiber asphalt using PG 64-28 asphalt oil. 

3.3. Normal Operating Parameters 

The asphalt plant produces product on demand normally 12 hours per day for up to 2000 

hours per year. 

3.4. Testing or Process Interruptions and Changes 

There were no delay or interruptions during testing. 
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SECTION 4. SAMPLING AND ANALYSIS PROCEDURES 

4.1. Port Location 

Emissions from the baghouse were sampled through three 4-inch ports on the rectangular 

stack; the ports are located 5 stack diameters downstream and <1 stack diameter upstream from the 

stack silencer. 

The dimensional cross section of the stack is 36.25 X 53.75-inches (Area SQFT =13.531) 

4.2. Point Description/Labeling – Ports/Stack  

The CEM and particulate testing was performed using three ports with nine sample points per 

port.  

4.3. Method Description, Equipment, Sampling, Analysis, and QA/QC 

Sampling and analytical procedures of the performed sample methods were followed as 

published in the CARB Stationary Source Test Methods Volume I and the EPA “Quality Assurance 

Handbook for Air Pollution Measurement Systems” Volume III, US EPA 600/4-77-027b. 

 

The following is an overview of the Testing Performed 

Parameter Location Method(s) Duration 
# of 

Runs 

NOx, CO, CO2 & O2 Exhaust EPA Methods 7E, 10 & 3A 40 mins 3 

TOG Exhaust EPA Method 18 40 mins 3 

Flow Rate, DSCFM Exhaust CARB Methods 1-4 67.5 mins 3 

PM Exhaust CARB Method 5 67.5mins 3 

EPA Method 7E, 10 & 3A were used to monitor O2, CO, and NOx, respectively.  Sampling 

is performed by extracting exhaust flue gas from the stack, conditioning the sample, and analyzing it 

by continuous monitoring gas analyzers.  The sampling system consists of a stainless steel sample 

probe, Teflon® sample line, glass-fiber particulate filter, glass moisture-knockout condensers in ice, 

Teflon® sample transfer tubing, diaphragm pump and a stainless steel/Teflon® manifold and flow 

control/delivery system.  A constant sample and calibration gas supply pressure of 5 PSI was 

provided to each analyzer to avoid pressure variable response differences.  The entire sampling 

system was leak checked prior to and at the end of the sampling program. 

The BE sampling and analytical system was checked for linearity with zero, mid and high 

span calibrations, and was checked for system bias at the beginning and end of the test day.  System 

bias was determined by pulling calibration gas through the entire sampling system.  Individual test 

run calibrations were performed externally to eliminate bias corrections, and they used the 

calibration gas that most closely matches the stack gas effluent.  The calibration gases were selected 

to fall approximately within the following instrument ranges; 80 to 90 percent for the high 
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calibration, -60 percent for the mid range and zero.  Zero, calibration and bias drift values are 

determined for each test and the results are corrected for analyzer drift. 

EPA Methods 7E, 10 & 3A met the following QA/QC method requirements: 

System Criteria 

Instrument Linearity   ≤2% Calibration Span or ±0.5 diff. 

Instrument Bias   ≤5% Calibration Span or ±0.5 diff. 

NO2 Converter Efficiency  ≥90% 

System Response Time  ≤2 minutes 

Test Criteria 

Instrument Zero Drift   ≤3% Calibration Span or ±0.5 diff. 

Instrument Span Drift   ≤3% Calibration Span or ±0.5 diff. 

 

The following reference method continuous monitoring analyzers were used: 

Parameter Make   Model  Principle 

O2   CAI   200  Paramagnetic 

CO2  CAI   200  Paramagnetic 

NOx  CAI    600CLD Chemiluminescence 

CO  TECO   48i  NDIR 

All BE calibration gases are EPA Protocol #1.  The analyzer data recording system consists 

of a computer data acquisition system (DAS) and a strip chart recorder. A NOx converter efficiency 

test showed that the converter was >90% efficient.  

EPA Method 18 is used to determine carbon speciated compounds (C1 to C6+) emissions by 

gas chromatograph / Flame Ionization Detection (GC/FID). Gaseous emissions are drawn through a 

Teflon sample line to a tedlar bag located in a rigid leak proof bag container. Sample is drawn into 

the bag by evacuating the container to stack gas pressure to allow sample flow without using a pump 

to avoid contamination. Negative pressure is adjusted to maintain an integrated sample flow between 

20 to 60 minutes. The bag samples are taken to a laboratory and analyzed within 72 hours. The 

results are reported as methane with a detection limit of 0.5 ppm for non-methane non-ethane 

organic compounds. 

CARB Method 1 This method is used to determine the duct or stack area and appropriate 

traverse points that represent equal areas of the duct for sampling and velocity measurements. The 

point selection is made based on the type of test (particulate or velocity), the stack diameter and port 

location distance from flow disturbance. 

CARB Method 2 is used to determine stack gas velocity using a standard or S-type pitot 

tube and inclined manometer or magnahelic.  Temperature is monitored using a K-type 

thermocouple and calibrated Omega temperature meter. Leak checks are performed before and after 

each traverse to validate the results.  Thermometer calibrations are performed using an Omega 
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Model CL-300 calibrator.  Geometric calibrations of S-type pitots are performed and records are 

submitted with the report.  

CARB Method 3 is used to determine the molecular weight of the stack gas.  The %O2 and 

%CO2 concentrations are used and are measured with EPA Method 3A. 

 

CARB Method 4 is used to determine the moisture content in the gas stream by extracting a 

sample and condensing the moisture in the impingers and the silica gel trap of the Method 5 sample 

trains.  The moisture gained is determined volumetrically and gravimetrically.  Results are recorded 

on the field data sheet.  A sample is pulled using a leak tight pump.  Volume is measured with a 

calibrated dry gas meter. Pre-and post-test leak checks are performed for each run. 

CARB Method 5 is used to determine the filterable and condensable Particulate emissions. 

The sampling equipment consists of a stainless steal nozzle, a BE constructed heated stainless steal 

probe w/stainless steal liner, heated filter box and filter holder with glass fiber filter, followed by a 

Teflon line and umbilical to four Greenburg-Smith impingers, a pump and a meter control module. 

The first and second impingers are filled with 100 mL of DI water. A third impinger is left empty 

and the fourth impinger contains silica gel desiccant to dry the gas before the pump and gas meter. 

The entire system must be leak free before pulling stack gas though at a rate suitable for the stack 

flow rate. Following sampling, the filters are collected and sent to the BE laboratory for analysis. 

Filterable particulate is determined gravimetrically from the probe/nozzle acetone rinse and filter, 

following evaporation and desiccation of these fractions. Condensable gaseous particulate emissions 

that pass through the filter (rated at 99.95% efficient for 0.3μm particulates) are collected and 

recovered from the sample line and back-half of the filter holder and from the first two impingers 

containing de-ionized water. The organic condensable particulate fraction is separated using a 

dichloromethane rinse, which is evaporated desiccated and weighed. The remaining aqueous fraction 

is also evaporated, desiccated, and weighed to determine the inorganic condensable particulate 

fraction.  

Sampling QA/QC: consists of pitot leak checks per CARB Method 2. Sampling system leak 

checks are performed before and after each test run. The sampling system leak checks are performed 

per CARB Method 4. The impingers are kept in ice to maintain the temperature of the gas exiting the 

last impinger to below 68°F. The dry gas meter, pitot, thermocouples, gauges, and nozzles are all 

calibrated according to the methods and with a frequency of between 6 to 12 months as specified in 

CARB QA/QC Volume VI, Table 3. Nozzles are calibrated to within 0.001" diameter and are 

inspected for damage prior to each test. Reagent blanks are collected using the same lot reagents, 

same proportions and techniques as the test samples. Analytical QA/QC consisted of a reagent blank. 

All gravimetric work is performed on calibrated analytical balances. 
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TABLE #1

Teichert Aggregate - Truckee

TEST 1 2 3 AVERAGE LIMIT

Test Date 08/17/22 08/17/22 08/17/22

Test  Start Time 0725-0808 0948-1036 1141-1225

Standard Temp., °F 68 68 68

Asphalt Production, tons/hr 250 280 280 270

Production Limit, hrs/year 2,000 2,000 2,000

Production Limit, tons/year 700,000 700,000 700,000

Flow Rate, DSCFM (Method 5) 38,223 36,123 37,468 37,272

O2, % 15.41 14.67 15.35 15.14
CO2, % 2.73 3.74 3.44 3.30

NOx, ppm 20.85 29.35 25.05 25.08

NOx, lbs/hr 5.80 7.72 6.84 6.79

NOx, lbs/day 69.63 92.66 82.03 81.44

NOx, lbs/ton 0.023 0.028 0.024 0.025

NOx, lbs/MMBtu 0.082 0.102 0.098 0.094

NOx, Tons/year 5.80 7.72 6.84 6.79 10.85

CO, ppm 57.85 108.87 97.68 88.13

CO, lbs/hr 9.80 17.43 16.22 14.49

CO, lbs/day 117.62 209.18 194.69 173.83

CO, lbs/ton 0.039 0.062 0.058 0.053

CO, lbs/MMBtu 0.139 0.231 0.232 0.201

CO, Tons/year 9.80 17.43 16.22 14.49 70.70

TOG, ppm <1.00 <1.00 1.90 <1.30

TOG, lbs/hr <0.10 <0.09 0.18 <0.12

TOG, lbs/day <1.16 <1.10 2.16 <1.47

TOG, lbs/ton <0.0004 <0.0003 <0.0006 <0.0005

TOG, lbs/MMBtu <0.001 <0.001 <0.003 <0.002

TOG, Tons/year <0.10 <0.09 0.18 <0.12 17.85

Note: lbs/day is based on a 12 hour day

MW = Molecular Weight lbs/hr = pounds per hour

DSCFM = Dry Standard Cubic Feet Per Minute lbs/day = pounds per 12 hour day

ppm = Parts Per Million Concentration lbs/ton = pounds per ton of asphalt produced

lbs/hr = Pound Per Hour Emission Rate tons/year = tons per year

CO = Carbon Monoxide (MW = 28)

NOx = Oxides of Nitrogen as NO2 (MW = 46)

TOG = Total Non-Methane, non-ethane organic compounds (MW = 16)

lbs/MMBtu = Pounds per million BTU

   CALCULATIONS:

Emission Rate, lbs/hr = ppm * MW * DSCFM * 60 / 379E6

Emission Factor, lbs/ton = (lbs/hr) / (tons/hr)

Emission Rate, tons/year = [(lbs/hr) * (hrs/year limit)] / 2000

Emission Rate, lbs/day = lbs/hr * 12

lbs/MMBtu  = Fd * M.W.* ppm * 2.59E-9 * (20.9 / 20.9-%O2))

Fd = 8710

Asphalt Batch Plant-Baghouse Outlet

NOx, CO and TNMHC Emissions Results

PTO #88-36-08

Outlet Emissions

  7
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TABLE #2

Tiechiert Truckee

Baghouse

 TSP Emissions Results

RUN # 1 2 3 AVERAGE LIMITS

TEST DATE 08/17/22 08/17/22 08/17/22

TEST TIME 740-856 948-1059 1134-1250

PRODUCTION LIMIT, TPY 7,000 7,000 7,000

PRODUCTION RATE, TPH 250 280 280 270

SAMPLE VOLUME (DSCF) 43.163 43.008 42.134 42.769

ISOKINETIC  (%) 101.7 107.2 101.3 103.4

DUCT TEMP., (°F) 191.0 191.0 191.0 191.0

VELOCITY (ft/sec) 95.45 95.37 95.63 95.48

FLOW RATE (ACFM) 77,494 77,429 77,637 77,520

FLOW RATE (DSCFM) 38,223 36,123 37,468 37,272

H2O (volume %) 25.39 29.43 27.00 27.27

O2 (volume %) 15.41 14.67 15.35 15.14

CO2 (volume %) 2.73 3.74 3.44 3.30

Total F.H. Particulate Conc. (gr/DSCF) 0.028 0.022 0.020 0.023

Total F.H. Particulate Emissions (Lbs/hr) 9.254 6.745 6.542 7.514

Organic Particulate Conc. (gr/DSCF) 0.0007 0.0010 0.0008 0.0008

Organic Particulate Emissions (Lbs/hr) 0.238 0.322 0.248 0.269

Inorganic Particulate Conc. (gr/DSCF) 0.0029 0.0029 0.0035 0.0031

Inorganic Particulate Emissions (Lbs/hr) 0.944 0.911 1.119 0.991

Tot. Particulate Conc. (gr/DSCF) 0.032 0.026 0.025 0.027 0.04

Tot. Particulate Conc.(gr/DSCF)@12%CO2 0.14 0.08 0.09 0.10 0.1

Tot. Particulate Conc. (mg/DSCM) 72.90 58.97 56.36 62.74

Tot. Particulate Emissions (Lbs/hr) 10.436 7.978 7.909 8.774

Tot. Particulate Emissions (Lbs/day) 104.36 79.78 79.09 87.74

Tot. Particulate Emissions (tons/year) 0.146 0.100 0.099 0.115 6.27

Tot. Particulate Emission Factor (Lbs/ton) 0.042 0.028 0.028 0.033

WHERE

DSCF = Sample Volume in Dry Standard Cubic Feet

ACFM = Actual Cubic Feet per Minute

DSCFM = Dry Standard Cubic Feet per Minute

H2O, volume % = Stack gas percent water vapor 

gr/DSCF = Particulate concentration in grains per DSCF

F.H. Particulate = Filterable Particulates

Organic Particulate = Condensible Organic Particulate (solvent extract)

Inorganic Particulate = Condensible Inorganic Particulate (Acids & Sulfates)

TPH = Tons per Hour

CALCULATIONS

Lbs/hr Emission Rate = 0.00857 * gr/DSCF * DSCFM

Lbs/ton Emission Factor = lbs/hr / TPH

Tot. Particulate Concentration (@ 12% CO2) = gr/DSCF * 12/Co2%

Emission Rate, lbs/day = lbs/hr * 12

Emission Rate, tons/year = [(lbs/ton) * (tons/year limit)] / 2000

PTO #88-36-08

TSP Emissions
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