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Acronyms and Abbreviations 
 

BHP  Break horse power 
Btu  British thermal unit 
BACT  Best available control technology 
CARB  California Air Resources Board 
CFR  Code of Federal Regulations 
CO  Carbon Monoxide  
CO2  Carbon Dioxide 
COA  City of Anaheim  
CFR  Code of Federal Regulations  
CPP  Canyon Power Plant 
CT  Combustion turbine 
DAHS  Data acquisition and handling  
TDS  Total dissolved solids  
DPF  Diesel particulate filter 
EPA  Environmental Protection Agency 
F.  Fahrenheit 
ICE  Internal combustion engine 
lbs/hr  pounds per hour 
lb/lb-mol pound per pound mol 
MW  mega watts 
MMBtu million British thermal units 
mmcf  million cubic feet 
NH3  ammonia  
NO  Nitrogen Oxide 
NOx  Oxides of Nitrogen 
NO2  Nitrogen Dioxide 
O2  Oxygen 
ppm  parts per million 
ppmc  parts per million corrected to 15% O2 
RATA  relative accuracy test audit  
ROG  Reactive Organic Compounds 
RTU  remote terminal unit  
scf  standard cubic feet (standard temperature = 68 degrees F) 
SCR  selective catalytic reactor  
SCAQMD South Coast Air Quality Management District  
unit  The term unit refers to the boiler/steam turbine 
VOC  Volatile Organic Compounds 
 

 



1.0  Facility Description: 
The City of Anaheim’s (COA) Canyon Power Plant (CPP) facility is located at 3071 Miraloma 
Avenue in Anaheim California. 
The facility consists of four natural gas fired General Electric, Model LM6000PC Sprint, simple 
cycle combustion turbine with water injection.  The gas turbine was designed with a maximum 
heat input of 479 MMBtu per hour with a 46 degree Fahrenheit (F.) inlet air temperature.  The 
units are equipped with an inlet air chiller designed to maintain the gas turbine inlet temperature 
at 46 degrees F. at full load.    
Each unit is capable of generating 50.95 megawatts.   
Carbon Monoxide (CO) emission from the gas turbine are controlled by utilizing a CO oxidation 
catalyst located between the gas turbine and the selective catalytic reactor (SCR).  The CO 
oxidation catalyst controls the unit’s CO and volatile organic compounds (VOC) emissions.  The 
catalyst is guaranteed to reduce the unit’s CO emission rate to a maximum of 4 ppm corrected to 
15% O2 (ppmc) and the VOC to 2 ppmc, both emission rates are based on a one (1) hour 
averages, dry basis at 15% O2.  The CO catalyst system was designed and supplied by 
Englehard/BASF. 
The NOx emissions from the gas turbine are controlled by the utilizing two (2) independent systems 
or techniques in series.  The first system utilized on this unit is the water injection system.   
Water is injected into the combustor suppressing the flame temperature and reducing the 1-hour 
average NOx concentration to approximately 25 ppmc at 15% oxygen prior to entry into the 
SCR.   
The second NOx control system utilized by the unit is the NH3/SCR system.  After passing through 
the CO catalyst, the exhaust gases pass through an ammonia injection grid on its way to the SCR.  
The ammonia (NH3) used at this facility is in the form a 19% by weight solution of ammonium 
hydroxide.   
The SCR catalyst utilized by the unit for NOx control was provided by Cormetech.  The reaction 
between the NH3 and the SCR catalyst reduces the existing NOx to elemental nitrogen and water, 
resulting in NOx concentrations in the exhaust gas at no greater than 2.5 ppmv at 15% O2 on a 1-
hour average.  The ammonia slip must be maintained below 5 ppm at 15% O2.  Each SCR is 
vented through a dedicated stack, which is 11.8 ft diameter and 86 ft high. 

The facility is also equipped with an 1141 BHP diesel emergency internal combustion engine 
(ICE) (black start engine) will be used to start up the plant in the event of a loss of grid power. 

The ICE, is a Caterpillar, Model C-27, rated at 1141 BHP and fired on ultra low sulfur diesel 
fuel.  The ICE, will serve to provide power to the plant during blackout conditions.  The engine 
is certified by the SCAQMD as an EPA Tier 2 engine on 12/31/2010.  The engine is required to 
be permitted, rather than registered, because CPP is a RECLAIM/Title V facility.   

The black start engine will be used only in emergency situations where grid power from the 
COA’s 69 kV system is unavailable to start the CTs.  The black start engine will provide power 
to the turbine starter motors and various other necessary pieces of support equipment to get one 
of the gas turbines started.  Once one of the turbines has been started and providing power to the 



grid, the black start engine will be shut down.  

The SCAQMD’s rules limit operation of an emergency ICE to 50 hours per year. 

The black start engine incorporates a diesel particulate filter (DPF), which is required by LAER.  
The Caterpillar DPF is designed to control the particulate emissions from diesel engines.  The 
DPF consists of 2 filters, each 15-inches diameter by 15-inches long.  The DPF system has been 
verified by CARB under Executive Order DE-14-006-01 to reduce emissions of diesel 
particulate matter consistent with a Level 3 device (greater than or equal to 85 percent 
reduction), when used with ultra low sulfur diesel with 15 ppm or lower sulfur content.  As the 
DPF is CARB verified, a source test is not required.  With the DPF, the particulate matter 
emissions from the engine is reduced from 0.15 g/bhp-hr to 0.0225 g/bhp-hr.   

The DPF consists of a catalyzed cordierite ceramic honeycomb with hundreds of parallel 
channels, is designed to reduce emissions of particulate, carbon monoxide and hydrocarbons.  
The catalyst on the ceramic walls oxidizes carbon monoxide into carbon dioxide, and 
hydrocarbons into water and carbon dioxide.  The arrangement of the channels is such that the 
exhaust gases carrying the carbon particles are forced through the fine pores of the walls, which 
filter out the particles.  As the carbon particles are collected on the ceramic walls, the 
backpressure on the engine will increase.  When the temperature of the exhaust is equal to or 
greater than 300 ºC (572 ºF) for at least 30% of the duty cycle, the catalyst interacts with the 
collected particulates to burn the particulates into carbon dioxide and water vapor, which will 
pass through the DPF.   
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COMPLIANCE MATRIX 
 



 

 

 

CANYON POWER PLANT 
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ATTACHMENT 2 

FACILITY OPERATIONAL STATUS REPORT 



 

 

 
Overall Project Status 
Canyon Power Plant construction was completed in August 2011.  Units 3 and 4 were ready for 
commercial operation on July 27, 2011.  Units 1 and 2 were ready for commercial operation on 
September 15, 2011.  All four gas turbines completed commissioning and were in commercial 
operation for the entire compliance year 2018. 
 
No changes to the operational status of the facility implemented or planned in 2019 year.   
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ATTACHMENT 3 

CEC APPROVED POST CERTIFICATION CHANGES 



 

 

 
No California Energy Commission (CEC) approved post certification changes  

and no Title V revisions to report for CY 2019  
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ATTACHMENT 4 

MISSED SUBMITTAL DEADLINES 



 

 

Canyon Power Plant submitted all required compliance reports on the due 
dates and no missed submittal deadlines for CY 2019 
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ATTACHMENT 5 

PERMIT FILINGS AND PERMITS ISSUED  

DURING THE PERIOD 



 

 

 
 

Canyon Power Plant had no permit filings and no permits issued for CY 2019 
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ATTACHMENT 6 

PROJECTED COMPLIANCE TESTING  

FOR THE NEXT YEAR 

 



 

 

 
Projected Environmental Compliance Testing schedule in CY 2020: 
 

Compliance Test Frequency Scheduled Quarter 
NH3 Slip Test Annual 3Q; 4Q 
RATA Test Annual or Semi-Annual 3Q; 4Q 
Cooling Tower TDS/PM10 Quarterly All four Quarters 
Cooling Tower Legionella Quarterly All four Quarters 
Fuel H2S Test Monthly January through December 
Fuel Flow Accuracy Annual 2Q 
SCR Differential Pressure Annual 2Q 
SCR Inlet Temperature Annual 2Q 
NH3 Flow Meter Calibration Annual 2Q 
Linearity/CGA Test Quarterly All four Quarters 
Particulate Matter Source Test Tri-ennual 3Q; 4Q 
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ATTACHMENT 7 

ADDITIONS TO ON-SITE COMPLIANCE FILE 

 



 

 

GENERAL PLANT 
Cooling Tower Legionella test report 
Cooling Tower PM10 test reports 
Monthly Waste Water reports 
Monthly Potable water use reports 
Monthly Reclaim water use reports 
Monthly natural gas burn records 
Monthly natural H2S gas test reports  
Refrigerant monitor calibration report 
RECLAIM RTC holdings records 
 

CEC 
Quarterly reports 
Quarterly 1304 Report 
Annual report 
Potable water use records 
 

CAISO 
Certificate of Compliance  
 

CARB 
Greenhouse gas records 
Annual refrigerant report 
Annual SF6 use report 
 

DIESEL ENGINE 
Maintenance Reports 
Fuel purchase records 
Engine run-time records 
HiBack calibration report 
Engine tune up report 
 
EIA 
Annual/Monthly EIA 923 report 
Annual EIA 860 report 
 

EPA 
Part 98 Greenhouse Gas reports 
Certificate of Representation forms 
 

RECLAIM 
Daily submittals 
Monthly submittals 
Quarterly submittals 
SCAQMD QCER Forms 
SCAQMD 500-N Forms 

SCAQMD 500-SAM Forms 
SCAQMD 500-ACC Form 
SCAQMD APEP Form 
SCAQMD AER Report 
SCAQMD Rule 218 Semi-annual reports  
 
 

SCAQMD 
NOV & NTCs issued by the SCAQMD 
SCAQMD responses to 500-N forms 
 
 

UNIT 1: 
 
EPA 
Quarterly Acid Rain report 
Quarterly Acid Rain report & feedback report 
Annual Form 500-ACC 

Calibration Records 
Fuel flow meter calibration report 
Water flow meter calibration report 
NH3 flow meter calibration report 
SCR DP transducer calibration report 
SCR inlet temperature transducer Cal report 
SCR outlet temperature transducer Cal report 

Calibration gas logs 
Linearity test reports 
Part 75 RATA test reports 
RECLAIM RATA test reports  
Rule 218 (CO) RATA test reports  
NH3 slip test reports 

Tri-ennual compliance testing: 
VOC emissions; 
PM10 emissions; and 
ROG emissions 

 
 
 
 
 
 
 
 



 

 

UNIT 2: 

EPA 
Quarterly Acid Rain report 
Quarterly Acid Rain report & feedback report 
Annual Form 500-ACC 

Calibration Records 
Fuel flow meter calibration report 
Water flow meter calibration report 
NH3 flow meter calibration report 
SCR DP transducer calibration report 
SCR inlet temperature transducer Cal report 
SCR outlet temperature transducer Cal report 

Calibration gas logs 
Linearity test reports 
Part 75 RATA test reports 
RECLAIM RATA test reports  
Rule 218 (CO) RATA test reports  
NH3 slip test reports 

Tri-annual compliance testing: 
VOC emissions; 
PM10 emissions; and 
ROG emissions 
 

UNIT 3: 

EPA 
Quarterly Acid Rain report 
Quarterly Acid Rain report & feedback report 
Annual Form 500-ACC 

Calibration Records 
Fuel flow meter calibration report 
Water flow meter calibration report 
NH3 flow meter calibration report 
SCR DP transducer calibration report 
SCR inlet temperature transducer Cal report 
SCR outlet temperature transducer Cal report 

Calibration gas logs 
Linearity test reports 
Part 75 RATA test reports 
RECLAIM RATA test reports  

Rule 218 (CO) RATA test reports  
NH3 slip test reports 

Tri-ennual compliance testing: 
VOC emissions; 
PM10 emissions; and 
ROG emissions 

 
UNIT 4: 

EPA 
Quarterly Acid Rain report 
Quarterly Acid Rain report & feedback report 
Annual Form 500-ACC 

Calibration Records 
Fuel flow meter calibration report 
Water flow meter calibration report 
NH3 flow meter calibration report 
SCR DP transducer calibration report 
SCR inlet temperature transducer Cal report 
SCR outlet temperature transducer Cal report 

Calibration gases logs 
Linearity test reports 
Part 75 RATA test reports 
RECLAIM RATA test reports  
Rule 218 (CO) RATA test reports  
NH3 slip test reports 

Tri-ennual compliance testing: 
VOC emissions; 
PM10 emissions; and 
ROG emissions 
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ATTACHMENT 8 

UN-PLANNED FACILITY CLOSURE PLAN REVIEW 

 



 

 

An “Un-Planned Facility Closure Plan” was drafted and submitted to the California 
Energy Commission (CEC) in the First Quarter of 2014.  At this time, no revisions or 
changes are required. 
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ATTACHMENT 9 

 
Notice of Violation and Notice to Comply  

Issued in CY 2019 



 

 

Notices of Violation  
Issued by the SCAQMD in the CY 2019 

 
NONE 



 

 

Notices to Comply  
Issued by the SCAQMD in the CY 2019 

 
NONE 



 

 

SCAQMD FORM 500-N 
Title V – Deviations, Emergencies & Breakdowns 

Submitted by Canyon Power Plant 
 









































SCAQMD Form 500-N Deviation Date:  09/07/2019 
Identify issue:  DAHS Computer server failed 
Canyon Power Plant:  Unit 1-4/ID# 153992 
Notification:  578653 
 
Question 8 - Describe the incident and identify each piece of equipment: 
 
On September 7, 2019 Greg Strong, Canyon Technician, was called to operate Canyon’s turbine at 
approximately 1400 hrs.  An on-line passing Calibration was performed at approximately 1500 hrs for all 
four units.  At 1825 hrs, Greg heard beeping sounds coming from the DAHS computer followed by a 
computer lock up and terminal failure.  The technician attempted to reboot the DAHS computer to no 
avail. The four units were immediately shut down and placed in forced outage for the duration of the 
DAHS loss.   
 
All analyzers in the CEMS shack that monitor each of the turbines were in working condition and were 
not affected by the DAHS computer crashing.   
 
On Monday, September 9, 2019, the DAHS software vendor CEMTEK KVB-Enertec was contacted to 
assist with repairing or replacing Canyon’s DAHS computer.  A new computer arrived on Tuesday, 
September 10, 2019, however, the old computer was unable to operate and the vendor could not access 
the data to reconfigure the new computer.  In-house testing was performed but the old computer was 
not able to reboot.  The old computer was delivered to an outside company for recovery of the data 
from the drives.   
 
 
Question 10 – What was the probable cause of the incident? 
 
The probable cause was due to a cache controller RAID malfunction.   
 
 
Question 13 – Describe the steps taken to correct the problem: 
 
The software vendor KVB-Enertec was contacted to assist with the repairing or replacing of the DAHS 
computer.  A new computer was received on Tuesday, September 10, 2019 and installed.  The old 
computer was delivered to a facility to recover data from internal drives since the computer was not 
operable with the RAID 5 cache malfunction.  The new computer was successfully reconfigured with the 
recovered data.  
 
Question 16 – Facility retuned to compliance. 
 
The DAHS computer returned to compliance on Friday, September 13, 2019 at 1130 hrs.  All daily RTUs 
were submitted to SCAQMD.  The four units operated on September 14, 2019 without issue.   
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ATTACHMENT 10 

CONDITION HAZ-1 



 

 

List of Hazardous Materials contained at the facility: 
 

• Aqua Ammonia 19% 
• Batteries 
• Bromine 
• Calibration gases for the CEMS 
• CO2 
• Diesel Fuel 
• Fire suppression chemicals 
• Florescent light bulbs 
• Freon for the chiller systems R-123 
• Gas Turbine oil 
• Gas compressor oil 
• Reagents for the water treatment system 
• SF6 in switch gear  
• Anti-scalent RL 9007 
• Sodium Hydroxide 
• ChemTreat BL124 
• Microbiocide ChemTreat CL2156 
• Closed System Buffer Formula 6150 
• ChemTreat CL6855 
• 12.5% Sodium Hypochlorite Solution 
• RL 1125 
• Simple Green 
• ChemTreat CL41 
• ChemTreat CL6855 
• Formula 2530LT 
• Conntect 5000  
• Powerback Concentrate with Anti-Foam Agent 

 



1a* 201 202 203 204 205 206 207* 208 209 210a 210b 215
CERSID ChemicalLocation CLConfidential MapNumber GridNumber ChemicalName TradeSecret CommonName EHS CASNumber PFCodeHazardClass SFCodeHazardClass LargestContainer

10445230 RO WATER TREATMENT N 1 E-1, F-1 N ANTISCALENT RL 9007 N 350
10445230 AMMONIA STORAGE TANK 1 D-3 N AQUA AMMONIA (19%) N 5 31 10000
10445230 BENEATH BACK-UP GENERATOR N 1 D-4 N DIESEL FUEL N 2 500
10445230 IN TURBINE ENGINES and DRUM STORAGE AREA N 1 B5, F3-6 N MOBIL JET OIL II N 3 150
10445230 ELECTRIC GENERATORS AND DRUM STORAGE AREA N 1 B5, F3-6 N MOBIL DTE LIGHT OIL N 4 500
10445230 HYDRAULIC STARTERS AND DRUM STORAGE AREA N 1 B5, F3-6 MOBIL DTE 25 OIL N 4 55
10445230 NATURAL GAS COMPRESSORS AND DRUM STORAGE AREA N 1 B5, F1-G1 N MOBIL PEGASUS 805 OIL N 4 55
10445230 IN TRANSFORMERS N 1 G 3-6, MINERAL OIL N 4 5680
10445230 RO WATER TREATMENT Y 1 D2 SODIUM HYDROXIDE CAUSTIC SODA 50% N 5 330
10445230 NEAR COOLING TOWER AND IN DRUM STORAGE AREA N 1 D-2 N BIOCIDE (CHEMTREAT CL41) N 330
10445230 NEAR COOLING TOWER AND IN DRUM STORAGE AREA 1 B5, E2 N SODIUM HYPOCHLORITE SOLUTION N 5 330
10445230 WAREHOUSE AND NEAR EXHAUST TOWERS N N CALIBRATION GAS N 150
10445230 DRUM STORAGE AREA 1 B5 PROPANE PROPANE N 74-98-6 8 290
10445230 SUBSTATION BUILDING N 1 D7, E7 SULFUR HEXAFLUORIDE N SF6 N 2551-62-4 2400
10445230 IN FIRE FIGHTING EQUIPMENT - VARIOUS AREAS N 1 C5, D4, F1, G1 CARBON DIOXIDE N CO2 N 124-38-9 437
10445230 Chiller Enclosure 1 E-2 Freon R-123 N Freon N 306-83-2 920
10445230 WATER TREATMENT N 1 E-1 N MICROBIOCIDE CL206 CHEMTREAT N 120
10445230 WATER TREATMENT N N ChemTreat BL 124 N 5 320
10445230 WATER TREATMENT N N ChemTreat CL 2156 N 5 320
10445230 WATER TREATMENT N N ChemTreat CL6855 N 5 320
10445230 DRUM STORAGE AREA N Simple Green N 55

Location Information Chemical Identification Fire Code Hazard Class Information
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ATTACHMENT 11 

CONDITION HAZ-8 



 

 

In the annual compliance report, the project owner shall include the following statements:  
 
 
 
“All current project employee and appropriate contractor background investigations have 
been performed and that updated certification statements have been appended to the 
operations security plan”. 
 

All current project employee and appropriate contractor background investigations 
have been performed and that updated certification statements have been appended 
to the operations security plan. 

 
 
“The operations security plan includes all current hazardous materials transport vendor 
certifications for security plans and employee background investigations”. 

 
The operations security plan includes all current hazardous materials transport 
vendor certifications for security plans and employee background investigations. 
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SOIL & WATER USE REPORT-7 
 



 

 

Monthly Water Reading Reports  



Company: Period Start: 1/1/2019
Plant Location: Period End: 12/31/2019
City/State/Zip:

Annual Annual Monthly Monthly Monthly Monthly Monthly Monthly Average
Total Total Average Average Minimum Minimum Maximum Maximum Gallons

Gallons Acre Feet Gallons Acre Feet Gallons Acre Feet Gallons Acre Feet Per Day
19,563,004 60.04 1,630,250 5.00 1,003,135 3.08 2,457,344 7.54 53,895

Company: Period Start: 1/1/2018
Plant Location: Period End: 12/31/2018
City/State/Zip:

Annual Annual Monthly Monthly Monthly Monthly Monthly Monthly Average
Total Total Average Average Minimum Minimum Maximum Maximum Gallons

Gallons Acre Feet Gallons Acre Feet Gallons Acre Feet Gallons Acre Feet Per Day
106,201 0.33 4,425 0.01 0.00 0.00 13,600 0.04 146

Annual Annual Annual Annual
Total Total Total Total

Acre Feet Gallons Acre Feet Gallons
2017 73.21 23,854,364 0.41 134,469
2018 73.09 23,817,912 6.99 2,277,132
2019 60.04 19,563,004 0.33 106,201

Average 68.78 22,411,760 2.58 839,267
Min 60.04 19,563,004 0.33 106,201
Max 73.21 23,854,364 6.99 2,277,132

Anaheim, CA  92806

Potable Water Usage

Annual Data
Portable WaterRecycle Water

3071 E. Miraloma Ave.

City of Anaheim/Canyon Power Plant
3071 E. Miraloma Ave.
Anaheim, CA  92806

Recycle Water Usage

City of Anaheim/Canyon Power Plant



Company: City of Anaheim Period Start: 1/1/2019
Plant Location: 3071 E. Miraloma Ave. Period End: 12/31/2019
City/State/Zip: Anaheim, CA  92806

Start End Total Month Daily Month
Date Cubic-ft Cubic-ft Cubic-ft gal gal Acre-ft

1/1/2019 17,633,900.00 17,768,000 134,100.00 1,003,135.05 32,359.20 3.08
2/1/2019 17,768,000.00 18,096,500 328,500.00 2,457,344.25 87,762.29 7.54
3/1/2019 18,096,500.00 18,256,800 160,300.00 1,199,124.15 38,681.42 3.68
4/1/2019 18,256,800.00 18,496,700 239,900.00 1,794,571.95 59,819.07 5.51
5/1/2019 18,496,700.00 18,631,100 134,400.00 1,005,379.20 32,431.59 3.09
6/1/2019 18,631,100.00 18,851,600 220,500.00 1,649,450.25 54,981.68 5.06
7/1/2019 18,851,600.00 19,127,500 275,900.00 2,063,869.95 66,576.45 6.33
8/1/2019 19,127,500.00 19,422,000 294,500.00 2,203,007.25 71,064.75 6.76
9/1/2019 19,422,000.00 19,697,900 275,900.00 2,063,869.95 68,795.67 6.33

10/1/2019 19,697,900.00 19,887,600 189,700.00 1,419,050.85 45,775.83 4.35
11/1/2019 19,887,600.00 20,044,500 156,900.00 1,173,690.45 39,123.02 3.60
12/1/2019 20,044,500.00 20,249,100 204,600.00 1,530,510.30 49,371.30 4.70

Annual Total: 2,615,200.00 19,563,003.60 60.04
Average: 217,933.33 1,630,250.30 53,895.19 5.00

Monthly Minimum: 134,100.00 1,003,135.05 3.08
Monthly Maximum: 328,500.00 2,457,344.25 7.54

Recycled Water Usage



Company: City of Anaheim Period Start: 1/1/2019
Plant Location: 3071 E. Miraloma Ave. Period End: 12/31/2019
City/State/Zip: Anaheim, CA  92806

HCF-1

Start End Total Month Daily Month
Date Cubic-ft Cubic-ft Cubic-ft gal gal Acre-ft

1/1/2019 828,400.00 828,500 100.00 748.05 24.13 0.00
2/1/2019 828,500.00 828,500 0.00 0.00 0.00 0.00
3/1/2019 828,500.00 828,500 0.00 0.00 0.00 0.00
4/1/2019 828,500.00 828,500 0.00 0.00 0.00 0.00
5/1/2019 828,500.00 828,500 0.00 0.00 0.00 0.00
6/1/2019 828,500.00 828,500 0.00 0.00 0.00 0.00
7/1/2019 828,500.00 828,500 0.00 0.00 0.00 0.00
8/1/2019 828,500.00 828,500 0.00 0.00 0.00 0.00
9/1/2019 828,500.00 828,500 0.00 0.00 0.00 0.00

10/1/2019 828,500.00 828,600 100.00 748.05 24.13 0.00
11/1/2019 828,600.00 828,600 0.00 0.00 0.00 0.00
12/1/2019 828,600.00 828,600 0.00 0.00 0.00 0.00

Annual Total: 200.00 1,496.10 0.00
Average: 16.67 124.68 4.02 0.00

Monthly Minimum: 0.00 0.00 0.00
Monthly Maximum: 100.00 748.05 0.00

HCF-2

Start End Total Month Daily Month
Date Cubic-ft Cubic-ft Cubic-ft gal gal Acre-ft

1/1/2019 211,862.00 211,865.00 3.00 22.44 0.72 0.00
2/1/2019 211,865.00 213,250.00 1,385.00 10,360.49 370.02 0.03
3/1/2019 213,250.00 214,093.00 843.00 6,306.06 203.42 0.02
4/1/2019 214,093.00 215,436.00 1,343.00 10,046.31 334.88 0.03
5/1/2019 215,436.00 217,045.00 1,609.00 12,036.12 388.26 0.04
6/1/2019 217,045.00 218,312.00 1,267.00 9,477.79 315.93 0.03
7/1/2019 218,312.00 219,116.00 804.00 6,014.32 194.01 0.02
8/1/2019 219,116.00 220,349.00 1,233.00 9,223.46 297.53 0.03
9/1/2019 220,349.00 221,967.00 1,618.00 12,103.45 403.45 0.04

10/1/2019 221,967.00 223,785.00 1,818.00 13,599.55 438.70 0.04
11/1/2019 223,785.00 225,321.00 1,536.00 11,490.05 383.00 0.04
12/1/2019 225,321.00 225,859.00 538.00 4,024.51 129.82 0.01

Annual Total: 13,997.00 104,704.56 0.32
Average: 1,166.42 8,725.38 288.31 0.03

Monthly Minimum: 3.00 22.44 0.00
Monthly Maximum: 1,818.00 13,599.55 0.04

Summary for both meters
Annual Total: 14,197.00 106,200.66 0.33

Average: 591.54 4425.03 146.17 0.01
Monthly Minimum: 0.00 0.00 0.00
Monthly Maximum: 1,818.00 13,599.55 0.04

Potable Water Usage



TO     Anaheim Public Utilities Dept. CUSTOMER ID: 20250 METER ID: 21024735

         Attn: Al Shaikh RATE: $552 / AF UNIT: GALLONS

         201 S. Anaheim Blvd. Suite #601 ACCOUNT: 1001.41500 MULTIPLIER: X1000

         Anaheim, CA 92805 AGMT NO: 6075 FISCAL YEAR: 2018-2019

  READ DATE: 2/28/2019

LOCATION:

MONTH: JULY 2018 AUGUST 2018 SEPT 2018 OCT 2018 NOV 2018 DEC 2018

(1)   Beginning Read 136,971 141,149 145,803 145,803 147,896 150,051

(2)  Ending Read 141,149 145,803 145,803 147,896 150,051 151,312

Total Units (Gallons x1000) 4,178,000 4,654,000 0 2,093,000 2,155,000 1,261,000

Total Acre Feet 12.82 14.29 0.00 6.42 6.63 3.90

AMOUNT DUE: $7,076.64 $7,888.08 $0.00 $3,543.84 $3,659.76 $2,152.80

LOCATION:

MONTH: JAN 2019 FEB 2019 MAR 2019 APR 2019 MAY 2019 JUNE 2019

(1)   Beginning Read 151,312 152,312 154,774 156,113 157,901 159,043

(2)  Ending Read 152,312 154,774 156,113 157,901 159,043 160,867

Total Units (Gallons x1000) 1,000,000 2,462,000 1,339,000 1,788,000 1,142,000 1,824,000

Total Acre Feet 3.07 7.56 4.11 5.49 3.51 5.60

AMOUNT DUE: $1,694.64 $4,173.12 $2,268.72 $3,030.48 $1,937.52 $3,091.20

OCWD/Anaheim Distribution & Sale of GWRS Water 

Supplied

CANYON POWER PLANT (CPP)

CANYON POWER PLANT (CPP)



TO     Anaheim Public Utilities Dept. CUSTOMER ID: 20250 METER ID: 21024735

         Attn: Al Shaikh RATE: $602 / AF UNIT: GALLONS

         201 S. Anaheim Blvd. Suite #601 ACCOUNT: 1001.41500 MULTIPLIER: X1000

         Anaheim, CA 92805 AGMT NO: 6075 FISCAL YEAR: 2019-2020

  READ DATE: 12/31/2019

LOCATION:

MONTH: JULY 2019 AUGUST 2019 SEPT 2019 OCT 2019 NOV 2019 DEC 2019

(1)   Beginning Read 160,867 162,779 164,926 166,194 168,196 169,901

(2)  Ending Read 162,779 164,926 166,194 168,196 169,901 172,311

Total Units (Gallons x1000) 1,912,000 2,147,000 1,268,000 2,002,000 1,705,000 2,410,000

Total Acre Feet 5.87 6.59 3.89 6.15 5.23 7.40

AMOUNT DUE: $3,533.74 $3,967.18 $2,341.78 $3,702.30 $3,148.46 $4,448.78

LOCATION:

MONTH: JAN 2020 FEB 2020 MAR 2020 APR 2020 MAY 2020 JUNE 2020

(1)   Beginning Read

(2)  Ending Read

Total Units (Gallons x1000)

Total Acre Feet

AMOUNT DUE:

OCWD/Anaheim Distribution & Sale of GWRS Water 

Supplied

CANYON POWER PLANT (CPP)

CANYON POWER PLANT (CPP)
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OC Sanitation District 
No Violations or Corrective Actions  

to report for CY 2019 
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ATTACHMENT 14 

VIS-4 
 



 

VIS-4:  Surface Treatment of Project Structures and Buildings 

Condition of Certification VIS-4 requires a status report of the surface treatment maintenance for the 
structures and buildings in the Annual Compliance Report.  The report shall specify the following: 

1. The condition of surfaces of all structures and buildings at the end of the reporting year 
2018: 

a. Butler Building (Administrative and Warehouse) 
b. Main Electrical Enclosure (MEE) 
c. Balance of Plan (BOPEE) 
d. Substation Building 
e. Chiller 
f. RO Skid (open wall with roof sheet metal covering) 

i. The exterior building material is fabricated sheet metal.  The colors and finishes 
do not create excessive glare and consistent with local policies and ordinances.  
All structure and buildings visual inspection showed no trouble items and all are 
in good working order. 

g. Gas Turbines (4 identical units) 

2. Maintenance activities that occurred in CY 2019: 

a. May Planned Outage 
i. Semi-annual maintenance performed 

b. December Planned Outage 
i. Semi-annual maintenance performed 

 
3. Schedule maintenance activities for CY 2020: 

a. May 2019 Planned Outage 
i. Semi-annual maintenance 

b. December 2019 Planned Outage 
i. Semi-annual maintenance 

 

 

 

 

 

 

 

 

 

 



Status report regarding condition of Structures and Buildings 

The photographs below shows the surface treatment of project structures and buildings. All buildings 
comply with condition VIS-4. 

 
   Warehouse Building (1/28/20)     Administrative Building (1/28/20) 
 

 
 
   Main Electrical Enclosure Building (1/28/20)    Substation Building (1/28/20) 

 

 
   Chiller Building (1/28/20)    RO Skid Structure (1/28/20) 

 

 
 
 Balance of Plant Building (1/28/20) 

 

LM 6000 Turbines (1/28/20) 

 

 



 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 15 

LANDSCAPE SCREENING 
 



VIS-5: Landscape Screening 

Condition of Certification VIS-5 requires a status report in the Annual Compliance Report regarding 
landscape maintenance activities.  At the Canyon Power Plant the landscape maintenance activities were 
performed according to the contract and consistent with policies and requirements of the City of Anaheim 
plan and zoning ordinance.   

The contracted company performed the following landscape maintenance activities: 

  
Contracted Landscape Services – Landscape West Mgmt. Service, Inc. (Period: Jan 1, through December 31, 
2019) 

Activity Type Frequency 
Weed Control 
Landscape areas 
Hardscape areas 
Gravel areas 

2x/wk. 
 
 
1x/Mo 

Fertilization 
Shrubs 
Ground cover 
Trees 

As needed 

Pest Control 
Rodents 

As needed 

Irrigation Maintenance 
Inspect all Sprinklers/Systems 

2x/wk. 

Trees 
Canopy Trees 

As needed 

Maintenance/Clean-Up 
Ground Cover and Shrubs 
Trash & Litter at Landscape area 
Trash & Litter at enclosed gravel areas  
Monthly Inspection 

2x/wk. 

 

 

 

 

 

 

 

 

 

 

 

 



The photographs below taken by staff on 1/28/20 of the landscape maintenance demonstrating compliance 
pursuant VIS-5 condition:   

 

 
Miraloma Avenue, south wall Miraloma Avenue, south wall 

 

 
Miraloma Avenue, south wall    East-wall ivy 

 

 

 
Administration Building  Administration and Warehouse Building  

 
Warehouse Building  

Landscaping - Exterior Plants 

 

Landscaping - Interior Plant  
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ATTACHMENT 16 

AQ-9 
NH3 SLIP TESTING 



 

TEST REPORT FOR 
AMMONIA SLIP TEST 
AT CANYON POWER PLANT UNIT 1 
FACILITY ID: 153992, DEVICE ID: D1 

Prepared For: 

Canyon Power Plant 
3071 E. Mira Loma Avenue 
Anaheim, California 92806 

For Submittal To: 

South Coast Air Quality Management District 
21865 Copley Drive 
Diamond Bar, California 91765-4178 

Prepared By: 

Montrose Air Quality Services, LLC 
1631 E. St. Andrew Pl. 
Santa Ana, California 92705 
(714) 282-8240 

Sean Donovan 

Test Date: July 23, 2019 
Production Date: August 22, 2019 
Report Number: W002AS-543377-RT-221 
 
 



Southern California Public Power Authority - Canyon 
3Q19 Unit 1 NH3 

 

CONFIDENTIALITY STATEMENT 
 

Except as otherwise required by law or regulation, this information contained in this 
communication is intended exclusively for the individual or entity to which it is addressed.  
This communication may contain information that is proprietary, privileged or confidential 
or otherwise legally exempt from disclosure.  If you are not the named addressee, you are 
not authorized to read, print, retain, copy, or disseminate this message or any part of it. 
 
  

W002AS-543377-RT-221 2 of 54



Southern California Public Power Authority - Canyon 
3Q19 Unit 1 NH3 

 

REVIEW AND CERTIFICATION 

All work, calculations, and other activities and tasks performed and presented in this document 
were carried out by me or under my direction and supervision. I hereby certify that, to the best of 
my knowledge, Montrose operated in conformance with the requirements of the Montrose Quality 
Management System and ASTM D7036-04 during this test project. 

 

Signature: 

 

Date: 8/21/2019 

Name: Sean Donovan Title: Client Project Manager 

I have reviewed, technically and editorially, details, calculations, results, conclusions, and other 
appropriate written materials contained herein. I hereby certify that, to the best of my knowledge, 
the presented material is authentic, accurate, and conforms to the requirements of the Montrose 
Quality Management System and ASTM D7036-04. 

 

Signature:  Date: 8/21/2019 

Name: Mike Chowsanitphon Title: Reporting Manager 
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Southern California Public Power Authority - Canyon 
3Q19 Unit 1 NH3 

 

1.0 INTRODUCTION AND SUMMARY 

Montrose Air Quality Services, LLC (MAQS), was contracted the Canyon Power Plant to perform 
an ammonia slip test at Unit 1 as required by the facility Permit (Facility ID 153992) Condition 
Number D29.2. This report documents the results of the ammonia slip tests performed on July 
23, 2019. The test was performed by Sean Donovan, Henry Lee, and Robert Howard. Sean 
Donovan was the on-site qualified individual for MAQS. Bertha Hernandez coordinated the test 
for Canyon Power Plant. 

The test consisted of duplicate ammonia tests performed at 50 MW. The test program followed 
the procedures described in the initial compliance test protocol (MAQS document R038842). The 
results of the test are summarized in Table 1-1. The table shows that the ammonia slip from this 
unit was less than the permitted limit of 5 ppm corrected to 15% O2. 

TABLE 1-1 
AMMONIA SLIP TEST RESULTS SUMMARY 

        

Parameter Units Result(1) Limit 

     
NH3 ppm 1.9  -- 

     
NH3 ppmc 1.7 5 

        

(1) Maximum of duplicate runs, as required by SCAQMD Method 207.1  

Section 2 of this document provides a brief description of the unit, test conditions, sample location, 
and CEMS. Details of the test procedures are provided in Section 3. Section 4 provides the results 
of each individual test. All raw data, calculations, quality assurance data, unit operating conditions, 
and CEMS data are provided in the appendices. 
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Southern California Public Power Authority - Canyon 
3Q19 Unit 1 NH3 

 

2.0 UNIT AND CEMS DESCRIPTION 

2.1 UNIT DESCRIPTION 

The City of Anaheim Canyon Power Plant is located at 3071 E. Mira Loma Avenue, Anaheim, 
California 92806. The facility consists of four identical generating units. Each unit consists of a 
natural gas fired, GE Model LM6000PC Sprint simple cycle, gas turbine. The units are natural gas 
fired with a rated heat input of 479 MMBtu per hour at 46 degrees Fahrenheit, with water injection. 
The units are equipped with a CO catalyst and Selective Catalytic Reduction (SCR) system for 
NOx control. Figure 2-1 presents a block diagram of the unit. 

FIGURE 2-1 
UNIT BLOCK DIAGRAM 

 

 
  

GFFM 

 
TURBINE 

 
CO Catalyst 

& 
SCR 

Natural Gas 

Stack Inside Diameter:    11 feet, 8 inches 
Distance from Upstream Disturbance: 23 feet, 4 inches (2.0 Diameters) 
Distance from Stack Exit:   16 feet, 6 inches (1.4 Diameters) 
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Southern California Public Power Authority - Canyon 
3Q19 Unit 1 NH3 

 

2.2 TEST CONDITIONS 

The tests were performed with the unit operating at an average load of 50 MW. Tests were 
performed while the unit was firing natural gas and operating under normal conditions. Unit 
operation was established by the Canyon Power Plant operators. 

2.3 SAMPLE LOCATION 

The measurements were made from sample ports located on the exhaust stack. There are four 
sample ports equally spaced at this location. The stack inside diameter at the sample plane is 11 
feet, 8 inches. The sample ports are located 23 feet, 4 inches (2.0 diameters) downstream of the 
nearest flow disturbance and 16 feet, 6 inches (1.4 diameters) from the stack exit.  
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Southern California Public Power Authority - Canyon 
3Q19 Unit 1 NH3 

 

3.0 TEST DESCRIPTION 

Flue gas samples were collected non-isokinetically using a SCAQMD Method 207.1 sample train. 
The samples were collected using a 12-point traverse at the exhaust stack location. Each test 
was performed over a 60 minute interval. The sample gas was drawn through a glass probe, 
Teflon sample line, two impingers each containing 100 ml of 0.1N H2SO4, an empty impinger, an 
impinger containing silica gel, and a dry gas meter. The optional nozzle and filter were not used 
since the source is natural gas fired. The contents of the sample line and the first three impingers 
were recovered and analyzed by SCAQMD Method 207.1 for ammonia concentration by Ion 
Specific Electrode analysis. 

Stack O2 and NOx concentrations and stack volumetric flow rate data were recorded from the 
Continuous Emission Monitoring System (CEMS) which is installed on the unit. These data were 
used to correct the ammonia concentration to 15% O2. 
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Southern California Public Power Authority - Canyon 
3Q19 Unit 1 NH3 

 

4.0 TEST RESULTS AND OVERVIEW 

4.1 TEST RESULTS 

The results of the test are summarized in Table 4-1. The results show that the ammonia slip was 
1.7 ppm @ 15% O2 which is less than the permitted limit of 5 ppm @ 15% O2. 

TABLE 4-1 
AMMONIA SLIP TEST RESULTS 
CANYON POWER PLANT UNIT 1 

JULY 23, 2019 
              

Parameter Units Run 1 Run 2 Average Maximum(1) Limit 

        
Test  1-NH3-U1 2-NH3-U1   -- 

        
Date  7/23/2019 7/23/2019   -- 

        
Time  0700/0806 0834/0940   -- 

        
O2

(2) % 14.43 14.41 14.42 -- -- 
        

Stack Flow(2) dscfm @ Tref 227,992 227,992 227,992 -- -- 
        

NOx
(2) ppmc 2.4 2.3 2.3 -- 2.5 

        
NH3 ppm 1.9 1.8 1.9 1.9 -- 

        
NH3 ppmc 1.7 1.7 1.7 1.7 5 

        
NH3 lb/hr 1.2 1.1 1.1 1.2 -- 

        
NH3 lb/MMBtu 0.002 0.002 0.002 0.002 -- 

        
NH3 lb/MMSCF 2.5 2.4 2.4 2.5 -- 

        
(1) Maximum of duplicate test runs, as required by SCAQMD Method 207.1  
(2) From facility CEMS      
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Southern California Public Power Authority - Canyon 
3Q19 Unit 1 NH3 

 

 

APPENDIX A 
RAW DATA 
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Southern California Public Power Authority - Canyon 
3Q19 Unit 1 NH3 

 

 

Appendix A.1 
Sample Data Sheets 
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Southern California Public Power Authority - Canyon 
3Q19 Unit 1 NH3 

 

 

Appendix A.2 
Laboratory Data 
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AllllONIA BY ION SELECTIVE ELECTRODE ANALYSIS 

Project#: OoJ.AS-'il/3177 DlstrfctMethod: SCAQMD207.1 SampleDate: !/23/?oi Cj 
• (J foW.er Ph--i·t Cf 

Clentllocatlon: SC. f PA ~ .-anftJfl Calibration Date: 7 / 2 f / ZO r + · An~is Date: 7 I 2 9 I l "D I 9 
Sample location: Vhif I Calibration Curve: y; ... 9Q .Ulqt+'66· ~fysfslnttlals: k 
Test #'s: t , :L ;JJ15 R2: / . 0000 

Electrode· TV Cone. Cavg 
µg NHs/ Sample Potential µg NH3 - {µg NHs 

CmV> (ml) 
N/ml - N /ml) sample 

Standard Check: 
zg, 1!{;9 28 a.JO NHslml 2. I J.'6.tfbct ---

Repeat 28 µg Nl-blml 2,1 - 1-~ ·4b 4 - --
1- NH3 ;.,q; / b40.1 /. 9/7 9 /.9£ 9 J 532. /Y9 

~per1tt I- tJl/3 t., q, 1 - I C/f./1 - -
1-!VH,, lS q ·7t;5.o /. 5 4 J 1. Sb3 ll.f3'1.og7 

IZ9.f"tct J.lH 2 - 3 15.2 ·- 1. S~lf - -
srh! J.. -/\Jfl-3 JD , I - 20 752- 2C.7C/lf -
~ep<'wt. 

s ,:i ;Ju> "J-AIH3 10. () -- 20.g35 --- -
2~ rM 11tJJ/3/J 1.Y - 28. 133 28. J g9 ---. 

t, ,~ -
'1' 1~ .1.11 111/~Jm I 2.~ - 28.145 ,..--- --

O· I /J Hz.SC>t/v 
12-h·,.Jipnf J.. l,.1n k- 178.0 - o.oi,7 [). oZ7 -

Rep ef,r:;lv O, 1 >1 lf1.SOI.( 
f'<p pbD.M '/ h/11,..J... 178.S - 0.017 -- -
F IPJJ h /;111 k i 7 J D - o. 0 3.£ 0,03~ -

Repe'1it ,,;re.Ii blank I 7 /, Lf - 0.035 ~ --. 

01:.. H-i.o b la r1k 176. 3 - 0 .029 o.oz1 -
~eperi:t 176. '6 - o. 029 ,.....__ ~ 

DJ. Ht..o h la11k 

J.~ .l{ lJ JJHe,/ml 2. -) - 2?f.2LJ5 z~ . i.45 -
r<e r~ lt;f- .., 

'l~ 11. q tJl-h Im l 2-3 - i.. 8.L.45 -- -
...., 

Notes: 

GalclUllons: Cone. (Ji9 Ni-Ii-N ., ml)= 10 (P-8)IM 

p = electrode potenliat, B = y-interoept and M = slope· 
C8'1Q = average reeult of d.lcate analyses (JJg NHa- NI ml) = (C1 +C2}1'l 
pg NHa/ aample.., Cavg* 17.03114.01 * 1V 
mg I sample= µg Jumpfe + 1000 . 
ppm NHa =mg NHs/Sample x 1Mnsfd x 1/454000 x SV/17 x 106 

Commen1s/ Temp/pH 

Percent Recovery. 
-r':s 2 2 O(' I fl 2 °/,.~( 

T :: 71 °<.. 

{::- J Z"c. PHL'l. 

T~ ZZ"c 

T-ZZ ''(_ ,~/-J (. 2. 
I 

Tn 7''c 

T::27°r 

T~2?Vc.. 

T-2zt l o I ~t• reu 

/; 2 l 0c... 

T:Z Z"c 

T 2?'t... 

T:Z?t 
T;2zc_ 

/:-2Z't 

7~2 z't._ 

</;. ').'2- r;) c II) I 01;, rl'f' 

-r~J:i<.?c. 

Wj\ ~9.-~.I~9.~~ 
Dale of last revision 2/1412017. 

05834059 
Master Document Storage\Forms\Datasheets\Lab Forms 

r>-1 

v '1 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS CALCULATION 
Project Number. 002AS-543377 
Client/ Location: SCPPA-Canyon Power Plant 
Sample Location: Unit 1 
District Method: SCAQMD 207 .1 
Sample Da1e: 7/23/2019 
Analysis Date: 7/29/2019 
Analysts Initials: KC 
Calibration Curve Slope -58.2679 
Y-intercept 86.8429 
R2 1.0000 
probe 9 

Sample p Cone. 

mV µg NH3 /ml as N 

28 ug NH3 I ml as N 2.1 28.469 

Repeat 28 ug NH;Vml as N 2.1 28.469 
1-NH3 69.7 1.969 

Repeat 2- NH3 69.7 1.969 
2-NH3 75.9 1.541 

Repeat 2- NH3 75.2 1.584 

spike 2-NHs 10.1 20.752 

Repeat 2-NH3 spike 10.0 20.835 
28 NH~/ml as N 2.4 28.133 

Repeat 28 ug NHy'mt as N 2.3 28.245 

Reagent Blank 178.0 0.027 
Reoeat ReaQent Blank 178.5 0.027 

Field Blank 171.0 0.036 
Reoeat Field Blank 171.4 0.035 

DI H20 Blank 176.3 0.029 
Reoeat DI H20 Blank 176.8 0.029 

28 NH:ifml as N 2.3 28.245 

Repeat 28 ug NH3'ml as N 2.3 28.245 

Notes: 
Measured Concentration of Ammonia (C) in µg NH3 I ml as N 
c=1o<P-a)1M 

P = electrode potential (mV), M=slope and B=intercept 
Average Measured Ammonia Concentration (Cavg) = (C1 + C2)/2 
where C1, C2 results from duplicate analyses (µg NH3 /ml as N) 

Cavg (µg NH;Jml as NH3) -= Cavg (µg NH3' ml as N) * 17.03114.01 

µg NH3 /sample= Cavg (µg NH:i/ml as N~) • TV 

C avg as N 

28.469 

1.969 

1.563 

20.794 

26.189 

0.027 

0.036 

0.029 

28.245 

Used 100 ml of samples and standartts with 2 ml I SA and constant stirring rate. 
All solutions turned blue and remained blue with ISA unless otherwise indicated. 
Sample PH and Temperatures can be found on the laboratory datasheet. 
Maximum samples (including blanks) between 28 ugfml check standard is 5 samples 
analyzed in duplicate. 

TV C avg as NH3 µg NH3' 

(ml) sample 

NA 34.605 NA 

640.2 2.393 1532.149 

755 1.899 1434.087 

NA 25.276 NA 

NA 34.265 NA 

NA 0.033 NA 

NA 0.043 NA 

NA 0.035 NA 

NA 34.333 NA 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS QUALITY CONTROL 
Project Number: 002AS-543377 
ClienU Location: SCPPA-Canyon Power Plant 
Sample Location: Unit 1 
District Method: SCAQMD 207.1 
Sample Date: 7/23/2019 
Analysis Date: 7/29/2019 
Analyst's Initials: KC 

Sample % recovery RPD 
% 

28 ug NH3 I ml as N 
~peat 28 ug NH3/ml as NA 0.00 

1-NH3 
Reoeat 2- NH3 NA 0.00 

2-NH3 
Repeat 2- NH3 NA -2.77 

spike 2-NH3 
Repeat 2-NH3 spike 100.16 -0.40 

28 NH3/ml as N 
eoeat 28 ug NH3/ml as NA -0.40 

Reagent Blank 
Repeat Reagent Blan~ NA 1.98 

Field Blank 
Repeat Field Blank NA 1.58 

DI H20 Blank 
Repeat DI H20 Blank NA 1.98 

28 NH3/ml as N 
epeat 28 ug NH3/ml as NA 0.00 

Notes: 
spike: 100 ml sample+ 2 ml (1000 µg NH3 /ml as N) 

Matrix Spike Percent Recovery (%R} 
%R = {C spike*0.104 - Csamp1e•0.102}/2 "100 
Cspike = average result of matrix spike (µg NH:/ ml as N) 

RPA 
% 

1.674 

NA 

NA 

NA 

0.674 

NA 

NA 

NA 

0.873 

Relative Percent Difference (RPD) = (C1 -C2}/ Cavg *100 (must be 5% or less) 
Relative Percent Accuracy (RPA) (must be 10% or less} 
RPA = (Cavg-theoretical value of standard)/ theoretical value of standard" 100 
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AMMONIA ELECTRODE CALIBRATION CURVE 

::>amp1e Koom 
NH3 concentration log NH3 concentration Electrode potential Temperature Temperature 

(µg NH3 I ml as N) (mV) (C) (C) 
1 0.000 86.8 22.1 22 
5 0.699 46.2 22 22 

20 1.301 11.0 22.7 22 
100 2.000 -29.7 22.8 22 

v = -58.2679x + 86.8429 
Ammonia Electrode Calibration Curve R2 = i.oooo 

100.0 

80.0 

> 
.§. 60.0 
ni 
:;:; 
c: 
QJ 
+-' 
0 

40.0 

0.. 
20.0 QJ 

"C 
0 ..... ... 
u 0.0 
QJ 

0.000 w 
-20.0 

-40.0 

probe 
slope 
y-intercept 

I 
I 

I 

Concentration 
(µg NH3 / ml as N) 

1 
5 

20 
100 

Calculation: 

07/29/2019 

0.500 1.000 2.000 

Logarithm of the concentrat ion of ammonia (ug NH3/ ml.as N) 

9 
-58.2679 
86.8429 

Value LR line 

1.0017 
4.9833 

20.0274 
100.0279 

Difference % Difference 

0.0017 0.1698 
-0.0167 -0.3338 
0.0274 0.1368 
0.0279 0.0279 

Regression Line: P=M"log(µg of NH3' ml as N)+B 

Measured Concentration of Ammonia (C) in µg I ml NH3 as N: C=10<P-B)IM 

where P =electrode potential, M= slope (must be -57±3) and B= intercept 

2.500 

All standards were prepared in 0.04N H2S04 and allowed to equilibrate to room temperature. 
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Southern California Public Power Authority - Canyon 
3Q19 Unit 1 NH3 

 

 

Appendix A.3 
QA/QC Data 
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TIC 

l.D. Readout 

TC-CAL 1.0. 

T3 (OIL) 19-WCS 
T2 (Boiling H20) 19-WCS 

T1 (Ice/Water) 19-WCS 

DIGITAL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: 19-WCS 
Readout Description: Control Box 

Date: 7/2/2019 
Performed By: JG/DA/RH/JS 

Calibrated Thermocouple ID: TC-CAL 
T1 Reference Thermometer ID: 242196 
T2 Reference Thermometer ID: 242196 
T3 Reference Thermometer ID: 242167 

TIC - Readout Reference Thermometer 

OF •F 

Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

350 350 350 350 358 358 358 

210 210 210 210 212 212 212 

38 36 36 36 32 32 32 

1) Difference% {"R) = OiffererKe (°F) /(Average Tref + 460) 

2) Pass if all Differences are less than 1.5% ('R) 

Thermocoupfe Source Readings 

T JC - Reaaout TIC Source 

TIC Source OF of 

SIN Reading 1 Reading2 Reading 3 Average Reading 1 Reading 2 Reading 3 

T4 (-650 F) SIN 106970 657 657 657 657 650 650 650 

T3 (-370 F) SIN 106970 369 369 369 369 370 370 370 

T2 (-212 F) SIN 106970 210 210 210 210 212 212 212 

T1 (-32F) S/N 106970 29 29 29 29 32 32 32 

1) Difference % rR) = Diff~ence (°F) I (Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (
0
R) 

Average 

358 

212 

32 

Average 

650 

370 

212 

32 

Difference 

CF %, (°R) 

8.0 1.0% 
2.0 0.3% 

4.0 0.8% 

Difference 

OF %, (oR) 

7.0 0.6% 

1.0 0.1% 

2.0 0.3% 

3.0 0.6% 

Pass 

Pass 

Pa8S 

Pass 

Pass 

Pass 

Pass 

July 2019 TC-Readout-Pitot-Nozzle-ADM·Mag_officialCalibrations -v.1.xlsm 

11:24AM 
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APPENDIX C 
CALCULATIONS 
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Appendix C.1 
General Emissions Calculations 
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6.13

Psg
PbarPs 

GENERAL EMISSION CALCULATIONS 

I. Stack Gas Velocity 

A. Stack gas molecular weight, lb/lb-mole 

 

 

B. Absolute stack pressure, iwg 

 

C. Stack gas velocity, ft/sec 

 

II. Moisture 

A. Sample gas volume, dscf 

 

B. Water vapor volume, scf 

 

C. Moisture content, dimensionless 

 

III. Stack gas volumetric flow rate 

A. Actual stack gas volumetric flow rate, wacfm 

 

B. Standard stack gas flow rate, dscfm 

 

  

222dry %N * 0.28 + %O * 0.32 + %CO * 0.44 = MW

wowodrywet B * 18 + )B-(1 * MW = MW

wets

sps
MW * P

28.95 * 29.92
 *T*ΔP * C * 2.9 = V

d

m

ref
barmmstd Y*

T

T
*)

13.6

ΔH
 + (P *  V* 0.03342 = V

R 528

T
 *  V* 0.0472 = V

o

ref
lcwstd

) V+ (V

V
 = B

wstdmstd

wstd
wo

60 * A*  V= Q  ss

29.92

P
*

T

T
 * )B-(1 * Q = Q s

s

ref
wosd
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IV. Gaseous Mass Emission Rates, lb/hr 

 

V. Emission Rates, lb/MMBtu 

 

VI. Percent Isokinetic 
 

I =  
17.32 x Ts (Vmstd) 

x 
520°R 

(1-Bwo) 0 x Vs x Ps x Dn2 Tref 

VII. Particulate emissions 

(a) Grain loading, gr/dscf 
C = 0.01543 (Mn/Vm std) 

(b) Grain loading at 12% CO2, gr/dscf 
C12% CO2 = C (12/% CO2) 

(c) Mass emissions, lb/hr 
M = C x Qsd x (60 min/hr)/(7000 gr/lb) 

(d) Particulate emission factor 

lb/106 Btu = Cx 
1 lb 

x F x 
20.9 

7000 gr 20.9 - % O2 
 
 

6

sdi

10 *SV 

60 * Q * MW * ppm
 = M

2
6

i

%O20.9

20.9
*

10*SV

F*MW*ppm

MMBtu

lb




W002AS-543377-RT-221 32 of 54



Southern California Public Power Authority - Canyon 
3Q19 Unit 1 NH3 

 

Nomenclature: 

As = stack area, ft2 
Bwo = flue gas moisture content, dimensionless 
C12%CO2 = particulate grain loading, gr/dscf corrected to 12% CO2 
C = particulate grain loading, gr/dscf 
Cp = pitot calibration factor, dimensionless 
Dn = nozzle diameter, in. 
F = fuel F-Factor, dscf/MMBtu @ 0% O2 
H = orifice differential pressure, iwg 
I = % isokinetics 
Mn = mass of collected particulate, mg 
Mi = mass emission rate of specie i, lb/hr 
MW = molecular weight of flue gas, lb/lb-mole 
Mwi = molecular weight of specie i: 
 SO2:  64 
 NOx:  46 
 CO: 28 
 HC: 16 
0 = sample time, min. 

P = average velocity head, iwg =  

Pbar = barometric pressure, inches Hg 
Ps = stack absolute pressure, inches Hg 
Psg = stack static pressure, iwb 
Q = wet stack flow rate at actual conditions, wacfm 
Qsd = dry standard stack flow rate, dscfm 
SV = specific molar volume of an ideal gas at standard conditions, ft3/lb-mole 
Tm = meter temperature, °R 
Tref = reference temperature, °R 
Ts = stack temperature, °R 
Vs = stack gas velocity, ft/sec 
Vlc = volume of liquid collected in impingers, ml 
Vm = uncorrected dry meter volume, dcf 
Vmstd = dry meter volume at standard conditions, dscf 
Vwstd = volume of water vapor at standard conditions, scf 
Yd = meter calibration coefficient 
 
 
 
  

2)ΔP(
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Appendix C.2 
Spreadsheet Summaries 
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Identifier 

A 
B 
c 
D 
E 
F 
G 
H 

I 
J 
K 
L 
M 
N 
0 
p 

Q 
R 

s 
T 

u 
v 
w 
x 
y 

z 
AA 
AB 
AC 

Note: 

•• :\:\Vi'>< I ii...:;:; 
:. :. i .::: 

SCAQMD 207 .1 EXAMPLE CALCULATION 
TEST NUMBER: 1-NH3-U1 

Description Units E9uation Value 

Reference Temperature F 60 
Reference Temperature R A+460 520 
Meter Calibration Factor (Yd) 1.011 
Barometric Pressure "Hg 29.65 
Meter Volume acf 40.786 
Meter Temperature F 76.9 
Meter Temperature R F+460 536.9 

Delta H "H20 1.5 

Meter Volume (standard) dscf 0.03342 • E • (D + H/13.6) *BIG* C 39.721 
Liquid Collected grams 116.3 
Water vapor volume scf 0.0472 • J * B/528 5.406 
Moisture Content K/(K +I) 0.120 
Gas Constant ft-lbf/lb-mole-R 1545.33 
Specific Molar Volume SCF/lb-mote 385.3 * BI 528 379.5 
F-Factor dscf/MMBtu 8,710 
HHV Btu/SCF 1,050 
Mass Conversion Factor lb/ug 2.2046E-09 
0 2 Correction Factor 15 

Stack Flow Rate @ 68 F dscfm 231 ,500 
Stack Flow Rate @ Tref dscfm s. B/528 227,992 
Mass NH3 ug 1,532 

Mass NH3 lb u·o 3.38E-06 

MW of NH3 lb/lb-mole 1703 

NH3 ppm (V * N '10°)/(1 • W) 1.9 

Flue Gas 0 2 % 14.43 

NH3 ppmc X • (20.9 - R)/(20.9 - Y) 1.7 

NH3 lb/hr X * T • W * 60/(N* 10") 1.2 

NH3 lb/MMBtu (X * W • 0)/(385.3 * 10°) * 20.9/(20.9 - Y} 0.002 

NH3 lb/MMSCF AB*P 2.5 

(1) Some values may be slightly different from those shown on the run sheets due to round off errors. This page is intended to show 
the calculation methodology only. 

W002AS-543377-RT-221 35 of 54



, ; 1 .'vH~ i'( ( i:<-.\.J <:It: . .. . ~ .. : ' . . ., ... : ~ 
SCAQMD METHOD 207.1 

DATA WORKSHEET AND SUMMARY 

Facility ....... .. ... ......... ... ... ... . ........ . Canyon Parameter ... .......... ...................... NH3 
Unit. ........ ....... .. .. . ............... ...... . U1 Fuel. ............................................ Natural gas 
Sample Location ........................... Stack Data Bv ....... .. .............................. SD 
Test Number. ...................................... 1-NH3-U1 2-NH3-U1 Average Maximum Limit 
Reference Temperature (°F) ............... 60 60 
Test Date .. .......................................... 7/23/2019 7/23/2019 
Test Method .......... .............................. SCAQMD 207.1 SCAQMD 207.1 
Sample Train .... ....................... ........... 19-WCS 19-WCS 
Meter Calibration Factor ..................... 1.011 1.011 

Stack Area (ft2) ............... .................... 106.90 106.90 
Sample Time (Minutes) ...................... 60 60 
Barometric Pressure ("Hg) ................. 29.65 29.65 
Start/Stop Time 0700/0806 0834/0940 
Meter Volume (acf) .......... ................... 40.786 40.216 

Meter Temperature (°F) ...................... 76.9 84.8 
Meter Pressure (iwg) ...... ............. ....... 1.5 1.5 
Liquid Volume (ml) .............................. 116.3 115.S 
Stack 02 (%) .. ............ ...... .. .. ........ ....... 14.43 14.41 14.42 (from facility CEMS) 
Unit Load (MW) .................................. 50 50 49.8 
Standard Sample Volume (SCF) ....... 39.721 38.598 
Moisture Fraction ..... ............... ............ 0.120 0.122 

Stack Flow Rate (dscfm, 68 °F) .......... 231 ,500 231 ,500 231 ,500 (from facility CEMS) 
Stack Flow Rate<® Tref) ................... 227,992 227,992 227,992 
Gas Constant (ft-lbf/lb-mole-R) ........... 1545.33 1545.33 
Molecular Weight NH3 (lb/lb-mole) ..... 17.03 17.03 

Specific Molar Volume (ft3/lb-mole) .... 379.5 379.5 
F-Factor (dscf/MMBtu) .................... 8,710 8,710 
HHV(Btu/SCF) ........ . .................. ... 1,050 1,050 
Mass Conversion (lb/ug) ..................... 2.2046E-09 2.2046E-09 
0 2 Correction Factor(%) .................... 15 15 

Mass NH3 (ug) .................................... 1,532 1.434 
Mass NH3 (lb) ..................................... 3.38E-06 3.16E-06 

NH3 (ppmv, flue gas) .................... .. 1.9 1.8 1.9 1.9 

NH3 (ppmv@ 0 2 Correction Factor) .. 1.7 1.7 1.7 1.7 5 
NH3 (lb/hr) .......... .. ........................ 1.2 1.1 1.1 1.2 

NH3 (lb/MM Btu) .... ..... ...... . ...... ....... 0.002 0.002 0.002 0.002 
NH3 (lb/MMSCF) .............. .......... . .. 2.5 2.4 2.4 2.5 

Note: SCAOMD Method 207 .1 requtres the higher of the duplicate runs be reported as the test result. 
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APPENDIX D 
QUALITY ASSURANCE 
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Appendix D.1 
Quality Assurance Program Summary 
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QUALITY ASSURANCE PROGRAM SUMMARY 

As part of Montrose Air Quality Services, LLC (MAQS) ASTM D7036-04 certification, MAQS is 
committed to providing emission related data which is complete, precise, accurate, 
representative, and comparable. MAQS quality assurance program and procedures are designed 
to ensure that the data meet or exceed the requirements of each test method for each of these 
items. The quality assurance program consists of the following items: 

 Assignment of an Internal QA Officer 

 Development and use of an internal QA Manual 

 Personnel training  

 Equipment maintenance and calibration 

 Knowledge of current test methods 

 Chain-of-custody 

 QA reviews of test programs 

Assignment of an Internal QA Officer: MAQS has assigned an internal QA Officer who is 
responsible for administering all aspects of the QA program.  

Internal Quality Assurance Manual: MAQS has prepared a QA Manual according to the 
requirements of ASTM D7036-04 and guidelines issued by EPA. The manual documents and 
formalizes all of MAQS QA efforts. The manual is revised upon periodic review and as MAQS 
adds capabilities. The QA manual provides details on the items provided in this summary. 

Personnel Testing and Training: Personnel testing and training is essential to the production of 
high quality test results. MAQS training programs include: 

 A requirement for all technical personnel to read and understand the test 
methods performed 

 A requirement for all technical personnel to read and understand the MAQS QA 
manual 

 In-house testing and training 

 Quality Assurance meetings 

 Third party testing where available 

 Maintenance of training records. 

Equipment Maintenance and Calibration: All laboratory and field equipment used as a part of 
MAQS emission measurement programs is maintained according to manufacturer’s 
recommendations. A summary of the major equipment maintenance schedules is summarized in 
Table 1. In addition to routine maintenance, calibrations are performed on all sampling equipment 
according to the procedures outlined in the applicable test method. The calibration intervals and 
techniques for major equipment components is summarized in Table 2. The calibration technique 
may vary to meet regulatory agency requirements. 

Knowledge of Current Test Methods: MAQS maintains current copies of EPA, ARB, and 
SCAQMD Source Test Manuals and Rules and Regulations. 
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Chain-of-Custody: MAQS maintains chain-of-custody documentation on all data sheets and 
samples. Samples are stored in a locked area accessible only to MAQS source test personnel. 
Data sheets are kept in the custody of the originator, program manager, or in locked storage until 
return to MAQS office. Electronic field data is duplicated for backup on secure storage media. 
The original data sheets are used for report preparation and any additions are initialed and dated. 

QA Reviews: Periodic field, laboratory, and report reviews are performed by the in-house QA 
coordinator. Periodically, test plans are reviewed to ensure proper test methods are selected and 
reports are reviewed to ensure that the methods were followed and any deviations from the 
methods are justified and documented. 

ASTM D7036-04 Required Information 

Uncertainty Statement 

Montrose is qualified to conduct this test program and has established a quality management 
system that led to accreditation with ASTM Standard D7036-04 (Standard Practice for 
Competence of Air Emission Testing Bodies). Montrose participates in annual functional 
assessments for conformance with D7036-04 which are conducted by the American Association 
for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by 
at least one Qualified Individual (QI) as defined in D7036-04 Section 8.3.2. Data quality objectives 
for estimating measurement uncertainty within the documented limits in the test methods are met 
by using approved test protocols for each project as defined in D7036-04 Sections 7.2.1 and 
12.10. Additional quality assurance information is presented in the report appendices. 

Performance Data 

Performance data are available for review. 

Qualified Personnel 

A qualified individual (QI), defined by performance on a third party or internal test on the test 
methods, will be present on each test event. 

Plant Entry and Safety Requirements 

Plant Entry 

All test personnel are required to check in with the guard at the entrance gate or other designated 
area. Specific details are provided by the facility and project manager. 
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Safety Requirements 

All personnel shall have the following personal protective equipment (PPE) and wear them where 
designated: 

 Hard Hat 

 Safety Glasses 

 Steel Toe Boots 

 Hearing Protection 

 Gloves 

 High Temperature Gloves (if required) 

The following safety measures will be followed: 

 Good housekeeping 

 SDS for all on-site hazardous materials 

 Confine selves to necessary areas (stack platform, mobile laboratory, CEMS 
data acquisition system, control room, administrative areas) 

 Knowledge of evacuation procedures 

Each facility will provide plant specific safety training. 
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TABLE 1 
EQUIPMENT MAINTENANCE SCHEDULE 

     

Equipment Acceptance Limits Frequency of Service Methods of Service 

     
Pumps 1. Absence of leaks 

2. Ability to draw 
manufacturers required 
vacuum and flow 

As recommended by 
manufacturer 

1. Visual inspection 
2. Clean 
3. Replace parts 
4. Leak check 

     
Flow Meters 1. Free mechanical 

movement 
As recommended by 
manufacturer 

1. Visual inspection 
2. Clean 
3. Calibrate 

     
Sampling Instruments 1. Absence of malfunction 

2. Proper response to 
zero span gas 

As recommended by 
manufacturer 

As recommended by 
manufacturer 

     
Integrated Sampling Tanks 1. Absence of leaks Depends on nature of 

use 
1. Steam clean 
2. Leak check 

     
Mobil Van Sampling System 1. Absence of leaks Depends on nature of 

use 
1. Chang filters 
2. Change gas dryer 
3. Leak check 
4. Check for system 

contamination 
     
Sampling lines 1. Sample degradation 

less than 2% 
After each test series 1. Blow dry, inert gas 

through line until dry 
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TABLE 2 
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS 
     

Sampling Equipment Calibration Frequency Calibration Procedure 
Acceptable Calibration 

Criteria 

    

Continuous Analyzers 
Before and After Each 

Test Day 
3-point calibration error 

test 
< 2% of analyzer range 

    

Continuous Analyzers 
Before and After Each 

Test Run 
2-point sample system 

bias check 
< 5% of analyzer range 

    

Continuous Analyzers After Each Test Run 
2-point analyzer drift 

determination 
< 3% of analyzer range 

    

CEMS System Beginning of Each Day leak check 
< 1 in. Hg decrease in 5 

min. at > 20 in. Hg 
    

Continuous Analyzers Semi-Annually 3-point linearity < 1% of analyzer range 
    

NOx Analyzer Daily 
NO2 -> NO converter 

efficiency 
> 90% 

    
Differential Pressure 
Gauges (except for 

manometers) 
Semi-Annually 

Correction factor based 
on 5-point comparison to 

standard 
+/- 5% 

    
Differential Pressure 
Gauges (except for 

manometers) 
Bi-Monthly 

3-point comparison to 
standard, no correction 

factor 
+/- 5% 

    

Barometer Semi-Annually 
Adjusted to mercury-in-

glass or National 
Weather Service Station 

+/- 0.1 inches Hg 

    

Dry Gas Meter Semi-Annually 
Calibration check at 4 

flow rates using a NIST 
traceable standard 

+/- 2% 

    

Dry Gas Meter Bi-Monthly 
Calibration check at 2 

flow rates using a NIST 
traceable standard 

+/- 2% of semi-annual 
factor 

    

Dry Gas Meter Orifice Annually 
4-point calibration for 

H@ 
-- 

    

Temperature Sensors Semi-Annually 
3-point calibration vs. 

NIST traceable standard 
+/- 1.5% 

    

Note: Calibration requirements will be used that meet applicable regulatory agency requirements. 
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Appendix D.2 
SCAQMD and STAC Certifications 
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Appendix D.3 
Individual QI Certificate 
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APPENDIX E 
APPLICABLE PERMIT SECTIONS 
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South Coast Air Quality Management District 
21865 Copley Drlve, Diamond Bar, CA 91765~4178 

Section D Page: 2 
Facility ID: 153992 
Revision II: 3 
Date: November 06, 2015 

.:; 

F~CILITY··:rERMiT TCfOPERATE . ·' · .. :' ··,CA~6N .. P.o~~Ii J,~i\NT: .· • 
· .. ,·· 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator shall comply with the terms and conditions set forth below: 

Equipment ID Connected 
No. To 

GAS TURBINE, NO. I, )IATURAL 
GAS, GENERAL ELECTRIC, MODEL 
LM6000PC SPRINT, SIMPLE CYCLE, 

479 MMBTUIHR AT 46 DEG F, WITII 

INLl:T CHILLING, WJTH WATER 

INJECTfON WITH 
A/N:555828 

GE)IBRATOR, 50.95 MW 

DI 

* (I) (IA) (IB} Denotes RECLAIM emission factor 

CJ 

(3) Denotes RECLAIM concentration limit 
(5) (5A) (SB) Denotes comman.d and oontrol emission limit 
(7) Denotes NSR applicability limit 
(9) Se<? App B for Emission "Limits 

RECLAIM 
Source Type/ 
Monitoring 

Unit 

NOX:"MAJOR 

SOURCE*'" 

Emissions* 

And Requirements 

CO: 4 PPMV NATURAL GAS 

(4) I.RULE 1Jl)3(a)(l)-BACT, 

S-10·1996; RULE I 303(a){l) 

-BACT. 12-6-2002); CO: 2000 
PPMV NATURAL GAS (5) 

[RULE 407, 4-2-1982]; NOX: 2.5 

PPMV NATURAL GAS (4) 

(RULE ZOOS, 6-3-:2011 ); NOX: 25 

PPMV NATURAL GAS {8) 

[40CFR 60 Subpart KKKK, 

7-6-20!l6]; PMlO: O.oJ 

GRAil-ISISCF NATURAL GAS 

(SA) [RULE 415, 10·8-1976; 

RULE 475. 8-7-1978]; PMlO: 0.1 
GRAINS/SCI' NATURAL GAS 

(5) [R.UU: 4119, 3-7-1981 }; PM10: 

1.61 LBS/HR NATURAL GAS 
{SC} LRULE 1303(b)(2)·0ffstt, 

5-10-1996; RULE l,W.1(h)(2) 

-0.ffeec. 12-6-20021; :PMlO: l l 
LBS/HR NATURAL GA$ (SB) 
[RULE 475, UJ-8-197(); RULE 

475, 8-7-/97tfj; S02: (9) {40CFR 

72 - Add Rain Provisions, 
11-24-199'7]; SOX: 0.06 

LBS/MMBTU NA TIJRAL GAS 

(8) (40CFR 60 Subpart KKKK, 

7-6-2006}; voe: 2 PPMV 

NATt;RAL GAS (4} rauLE 

1303{a)(l)·BACT, 5-10-1996; 

RULE J303(o){J)-BACT, 

12-6-2002) 

(2) (2A) (2B) Denotes RECLA.llvl emission rate 
(4) Denotes BACT e:inission limit 

(6) Denotes air toxic control mle limit 

Conditions 

A63.l,A99.l, 

A99:l, A99.3, 
Al95.l, 

Al9S.2, 

Al9S.3, 

A327.I, 

B61.I, 012.1, 

029.2. D29.3, 
082 .I, 082.2, 

El93.I, H23.l, 

1298J, K40.I 

(8) (SA) (8B) Denotes 40 CFR limit (e.g. NSPS, NESHAPS, etc.) 
(10) Sec section J for NESHAPIMACT requirements 

** Refer to section F and G of this pennit lo determine the monitoring, re~ordkeeping and reporting requirements for this device, W002AS-543377-RT-221 50 of 54



South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4178 

I ge: 
Facility ID: 153992 
Revision#: 3 
Date: November 06, 20 t S 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator shall comply with the terms and conditions set forth below~ 

Equipment 

CO OXIDATION CATALYST, NO. I, 
BASF, IIOCUBICFEBTOFTOTAL 
'CATALYST VOLUME 
A/N: 4766S4 

SELECTIVE CAT AL VTIC 

REDUCTION, NO. 1, CORi\.iETECH 
CMHT-21, 1012CU.FT.; WJDTIJ: 2 FT 

6 IN; HEIGHT: 25 IT 9 IN; LENGTH: 
18 FT WITH 

A/N; 476654 

AMMONIA rNJECTION 

STACK, TURBINE NO. I, HEIGHT; 86 
FT; DIAMETER: 11 PT 8 IN 
NN: 555828 

ID Connected 
No. To 

Q DlC4 

Of. C3 S6 

56 C4 

RECLAIM 
Source Type/ 

Emissions· 

And Requirements 

NHl: 5 PPMV NATURAL GAS 

(4) [RULE 13tl3(a)(l)-BACT, 

S-10-1996; RULE 1303(a)(l) 
-BACT, 11-6-2002] 

(I) ( IA) (lB) Denotes RECLAIM emission factor (2) (2A) (2R) Denotes RECLA.JM emission rate 
(3) Denotes RECLAIM concentration limit (4) Denotes BACT emission limit 

(5) (5A) (5B) Denotes command and control emission limit (6) Dem>tes air toxic control rule limit 

oditions 

A19S.4, 

012.2, Dl2.3, 
012.4, El79.l , 

El79.2, 

El93.l 

(7) Denotes NSR applicability limit (8) (&A) (SB) Denotes 40 CFR limit (e.g. NSPS, NESHAPS, etc.) 
(9) See App B for Emission Limits (10) See section J for NESHAP/MACT rcquiremenlS 

u Refer to section F and G of this pe!!Dit to detennine the monitoring, recordkeeping and reporting requirements for Ibis device. 
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South Coast Air Quality Management District 
2 t 865 Copley Drive, Diamond Bar, CA 91 765~4178 

Section D Page· 
Facility ID: i S3992 
Revisioo #: 3 
Date: November 06, 201 S 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator shall comply with the terms and conditions set forth below: 

{Devices subject to this condition: C4, ClO, Cl6, C22] 

Dl2.5 The operator shall install and maintain a(n) non-resettable elapsed time meter to 
accurately indicate the elapsed operating time of the engine. 

[RULE 1110.2, 2-1-2008; RULE 1110.2, 9-7-2012; RULE 1303(b)(2)-0ffs~, 5-10-1996; 
RULE 1303(b)(2)-0ffset, 12-6-2002; RULE 1401, 9-10-2010; RULE 1470, 5-4-2012; 
RULE 2012, 5-6-2005; 40CFR 60 Subpart IIll, 1-30-2013] 

[Devices subject to this condition : 025] 

D29.2 The operator shall conduct source test(s) for the pollutant(s) identified below. 

Pollutant(s) to 
be tested 
NH3 emissions 

I Required Test Method(s) 

I District method 207 .1 
and 5.3 or EPA method 
17 

I J:'., veraging Time 

I 1 hour 

I TestLocation· 

I Outlet of the SCR 
serving this equipment 
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South Coast Air Quality Management District 

21865 Copley Drive, Diamond Bar, CA 91765~4178 

Section D Page: 30 
Facilitv J[): 153992 
Revision #: 3 
Date: November 06, 201 S 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator shall comply with the terms and conditions set forth below: 

The test(s) shall be conducted at least quarterly during the fU"St twelve months of 
operation and at least annually thereafter. The AQMD shall be notified of the date and 
time of the test at least l 0 days ptior to the test. 

If the turbine is not in operation during one calendar year, then no testing is required 
during that calendar year. 

The NOx concentration, as determined by the CEMS, shall be simultaneously 
recorded during the ammonia slip test. If the CEMS is inoperable, a test shall be 
conducted to determine the NO~ emissions using District Method 100.1 measured 
over a 60 minute averaging time period. 

The test shall be conducted and the results submitted to the District within 60 days 
after the test date. 

The test shall be conducted to demonstrate compliance with the Rule 1303 
concentration limit 

[RULE 1303(a)(l)-BACT, 5-10-1996; RULE 1303(a)(l)-BACT, 12-6-2002) 

[Devices subject to this condition : Dl, 07, Dl 3, DI 9J 

D29.3 The operator shall conduct source test(s) for the pollutant(s) identified below. 

Pollutant(s) to I Required Test Method(s) I Sampling Time I Test Location 
be tested 
SOX emissions I AQMD Laboratory 

Method 307-91 
I Not Applicable I Fuel sample 

voe emissions I District Method 25.3 j 1 hour I Outlet of the SCR 

j 4 hours 
serving this equipment 

PM emissions ] District method 5.1 I Outlet of the SCR 
serving this equipment 
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THIS IS THE LAST PAGE OF THIS DOCUMENT 
 

If you have any questions, please contact one of the 
following individuals by email or phone. 

   
Name: Mr. Sean Donovan 

Title: Client Project Manager 
Region: West 
E-Mail: SDonovan@montrose-env.com 
Phone: (714) 279-6777 

   
   

Name: Mr. Matt McCune 
Title: Regional Vice President 

Region: West 
E-Mail: MMccune@montrose-env.com 
Phone: (714) 279-6777 
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Southern California Public Power Authority - Canyon 
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CONFIDENTIALITY STATEMENT 
 

Except as otherwise required by law or regulation, this information contained in this 
communication is intended exclusively for the individual or entity to which it is addressed.  
This communication may contain information that is proprietary, privileged or confidential 
or otherwise legally exempt from disclosure.  If you are not the named addressee, you are 
not authorized to read, print, retain, copy, or disseminate this message or any part of it. 
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REVIEW AND CERTIFICATION 

All work, calculations, and other activities and tasks performed and presented in this document 
were carried out by me or under my direction and supervision. I hereby certify that, to the best of 
my knowledge, Montrose operated in conformance with the requirements of the Montrose Quality 
Management System and ASTM D7036-04 during this test project. 

 

Signature: 

 

Date: 8/22/2019 

Name: Sean Donovan Title: Client Project Manager 

I have reviewed, technically and editorially, details, calculations, results, conclusions, and other 
appropriate written materials contained herein. I hereby certify that, to the best of my knowledge, 
the presented material is authentic, accurate, and conforms to the requirements of the Montrose 
Quality Management System and ASTM D7036-04. 

 

Signature: 

 

Date: 8/22/2019 

Name: Michael Chowsanitphon Title: Reporting Manager 
 
  

W002AS-543378-RT-222 3 of 54



Southern California Public Power Authority - Canyon 
3Q19 Unit 2 NH3 

 

TABLE OF CONTENTS 
SECTION PAGE 

1.0 INTRODUCTION AND SUMMARY .................................................................................... 5 

2.0 UNIT AND CEMS DESCRIPTION ...................................................................................... 6 
2.1 UNIT DESCRIPTION ................................................................................................. 6 
2.2 TEST CONDITIONS .................................................................................................. 7 
2.3 SAMPLE LOCATION ................................................................................................. 7 

3.0 TEST DESCRIPTION ......................................................................................................... 8 

4.0 TEST RESULTS AND OVERVIEW .................................................................................... 9 
4.1 TEST RESULTS ........................................................................................................ 9 

APPENDIX A RAW DATA ..................................................................................................... 10 
A.1 SAMPLE DATA SHEETS ........................................................................................ 11 
A.2 LABORATORY DATA .............................................................................................. 14 
A.3 QA/QC DATA .......................................................................................................... 19 

APPENDIX B FACILITY CEMS DATA .................................................................................. 24 

APPENDIX C CALCULATIONS ............................................................................................ 29 
C.1 GENERAL EMISSIONS CALCULATIONS ............................................................... 30 
C.2 SPREADSHEET SUMMARIES ................................................................................ 34 

APPENDIX D QUALITY ASSURANCE ................................................................................. 37 
D.1 QUALITY ASSURANCE PROGRAM SUMMARY .................................................... 38 
D.2 SCAQMD AND STAC CERTIFICATIONS ............................................................... 44 
D.3 INDIVIDUAL QI CERTIFICATE ................................................................................ 47 

APPENDIX E APPLICABLE PERMIT SECTIONS ................................................................. 49 

LIST OF TABLES 

TABLE 1-1 AMMONIA SLIP TEST RESULTS SUMMARY ..................................................... 5 

TABLE 4-1 AMMONIA SLIP TEST RESULTS ........................................................................ 9 

LIST OF FIGURES 

FIGURE 2-1 UNIT BLOCK DIAGRAM ...................................................................................... 6 
 
  

W002AS-543378-RT-222 4 of 54



Southern California Public Power Authority - Canyon 
3Q19 Unit 2 NH3 

 

1.0 INTRODUCTION AND SUMMARY 

Montrose Air Quality Services, LLC (MAQS) was contracted by the Canyon Power Plant to 
perform an ammonia slip test at Unit 2 as required by the facility Permit (Facility ID 153992) 
Condition Number D29.2. This report documents the results of the ammonia slip tests performed 
on July 25, 2019. The test was performed by Sean Donovan, Henry Lee, and Robert Howard. 
Sean Donovan was the on-site qualified individual for MAQS. Bertha Hernandez coordinated the 
test for Canyon Power Plant. 

The test consisted of duplicate ammonia tests performed at 50 MW. The test program followed 
the procedures described in the initial compliance test protocol (MAQS document R038842). The 
results of the test are summarized in Table 1-1. The table shows that the ammonia slip from this 
unit was less than the permitted limit of 5 ppm corrected to 15% O2. 

TABLE 1-1 
AMMONIA SLIP TEST RESULTS SUMMARY 

CANYON POWER PLANT UNIT 2 
JULY 25, 2019 

        

Parameter Units Result(1) Limit 

     
NH3 ppm 2.1  -- 

     
NH3 ppmc 2.0 5 

        

(1) Maximum of duplicate runs, as required by SCAQMD Method 207.1  

Section 2 of this document provides a brief description of the unit, test conditions, sample location, 
and CEMS. Details of the test procedures are provided in Section 3. Section 4 provides the results 
of each individual test. All raw data, calculations, quality assurance data, unit operating conditions, 
and CEMS data are provided in the appendices. 
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2.0 UNIT AND CEMS DESCRIPTION 

2.1 UNIT DESCRIPTION 

The City of Anaheim Canyon Power Plant is located at 3071 E. Mira Loma Avenue, Anaheim, 
California 92806. The facility consists of four identical generating units. Each unit consists of a 
natural gas fired, GE Model LM6000PC Sprint simple cycle, gas turbine. The units are natural gas 
fired with a rated heat input of 479 MMBtu per hour at 46 degrees Fahrenheit, with water injection. 
The units are equipped with a CO catalyst and Selective Catalytic Reduction (SCR) system for 
NOx control. Figure 2-1 presents a block diagram of the unit. 

FIGURE 2-1 
UNIT BLOCK DIAGRAM 

CANYON POWER PLANT 
 

 
 
 
 
  

GFFM 

 
TURBINE 

 
CO Catalyst 

& 
SCR 

Natural Gas 

Stack Inside Diameter:    11 feet, 8 inches 
Distance from Upstream Disturbance: 23 feet, 4 inches (2.0 Diameters) 
Distance from Stack Exit:   16 feet, 6 inches (1.4 Diameters) 
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2.2 TEST CONDITIONS 

The tests were performed with the unit operating at an average load of 50 MW. Tests were 
performed while the unit was firing natural gas and operating under normal conditions. Unit 
operation was established by the Canyon Power Plant operators. 

2.3 SAMPLE LOCATION 

The measurements were made from sample ports located on the exhaust stack. There are four 
sample ports equally spaced at this location. The stack inside diameter at the sample plane is 11 
feet, 8 inches. The sample ports are located 23 feet, 4 inches (2.0 diameters) downstream of the 
nearest flow disturbance and 16 feet, 6 inches (1.4 diameters) from the stack exit.  
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3.0 TEST DESCRIPTION 

Flue gas samples were collected non-isokinetically using a SCAQMD Method 207.1 sample train. 
The samples were collected using a 12-point traverse at the exhaust stack location. Each test 
was performed over a 60 minute interval. The sample gas was drawn through a glass probe, 
Teflon sample line, two impingers each containing 100 ml of 0.1N H2SO4, an empty impinger, an 
impinger containing silica gel, and a dry gas meter. The optional nozzle and filter were not used 
since the source is natural gas fired. The contents of the sample line and the first three impingers 
were recovered and analyzed by SCAQMD Method 207.1 for ammonia concentration by Ion 
Specific Electrode analysis. 

Stack O2 and NOx concentrations and stack volumetric flow rate data were recorded from the 
Continuous Emission Monitoring System (CEMS) which is installed on the unit. These data were 
used to correct the ammonia concentration to 15% O2.  
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4.0 TEST RESULTS AND OVERVIEW 

4.1 TEST RESULTS 

The results of the test are summarized in Table 4-1. The results show that the ammonia slip was 
2.0 ppm @ 15% O2 which is less than the permitted limit of 5 ppm @ 15% O2. 

TABLE 4-1 
AMMONIA SLIP TEST RESULTS 
CANYON POWER PLANT UNIT 2 

JULY 25, 2019 
        

Parameter Units Run 1 Run 2 Average Maximum(1) Limit 

        
Test  1-NH3-U2 2-NH3-U2    -- 

        
Date  7/25/2019 7/25/2019    -- 

        
Time  0746/0852 1140/1246    -- 

        
O2

(2) % 14.66 14.63 14.65  --  -- 
        

Stack Flow(2) dscfm @ Tref 231,538  232,227  231,883   --  -- 
        

NOx
(2) ppmc 2.3 2.4 2.3  -- 2.5 

        
NH3 ppm 2.1 1.8 2.0 2.1  -- 

        
NH3 ppmc 2.0 1.7 1.9 2.0 5 

        
NH3 lb/hr 1.3 1.1 1.2 1.3  -- 

        
NH3 lb/MMBtu 0.003 0.002 0.003 0.003  -- 

        
NH3 lb/MMSCF 2.8 2.5 2.7 2.8  -- 

        
(1) Maximum of duplicate test runs, as required by SCAQMD Method 207.1  
(2) From facility CEMS      
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APPENDIX A 
RAW DATA 
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Appendix A.1 
Sample Data Sheets 
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p A aledrode poiaillat, B ... y.lnt8roept and M = •lope· 
Cag .. average rw.t1t al duplicate analyue (pg NHs - NI mO ..: (C1+C2)12 
tlG NHa/..,,.,.. = Cng* 17.03114.01 ·iv 
mg I sample= tao Jaample + 1000 
ppm NH. s mg Nlil/lanple x 1Nmstd x 1~ x SVN7 x 10" 

Comments/Temp.'pH 

Pen:ent RecoverY: 
-r:: J ? ·ez_ I O I ] -., "rf'I 

T -;. '2-2°e-

/ ::zi.:1c vH t...2-
I 

T~2-~c.. 

r.:::ZZ.'t p).J L 2_ 
I 

T-;;22 °c... 
T:= 2.Z0c 

l-=' 1.?Yc.... 101);:i r-e 

T:= 2l 0c 
J -;; / lQG 

r~ 2·ct 

T;:: Z. l. De., 

· T;;. 7. Z'r . 

1~ 2 2°c 

T::2Z 'C 
T-;zz.0c.. 
T-:::--2 t-0 <- /oJ lo r~'" 
(-=-- Ztc?e-

Wi\ ~~~.I~~~ 
DalB di last revision 211412017. 

08834059 
Master Ooetrment Storage\Forma\Dalasheets\Lab Forms W002AS-543378-RT-222 15 of 54



AMMONIA BY ION SELECTIVE ELECTRODE ANAL YSlS CALCULATION 
Project Number: 002AS-543377 
Client/ Location: SCPPA-Canyon Power Plant 
Sample Location: Unit 2 
District Method: SCAQMD 207.1 
Sample Date: 7125/2019 
Analysis Date: 712912019 
Analysts Initials: KC 
Calibration Curve Slope -58.2679 
Y-intercept 86.8429 
R2 1.0000 

b 9 oro e 
Sample p Cone. 

mV µg NH3 /ml as N 

28 ug NH~ I ml as N 2.4 28.133 

Repeat 28 ug NH/ml as N 2.3 28.245 
1-NH3 63.8 2.486 

Repeat 2- NH3 64.5 2.418 
2-NH3 65.1 2.361 

Repeat 2- NH3 65.4 2.333 
spike 2-NH3 8.6 22.020 

Reoeat 2-NH3 spike 8.8 21 .646 
28 NH;lml as N 2.3 28.245 

Repeat 28 ug NH3'ml as N 2.2 28.356 
Reagent Blank 178.0 0.027 

Reoeat Reagent Blank 178.5 0.027 
Field Blank 171.0 0.036 

Repeat Field Blank 171.4 0.035 
DI H20 Blank 176.3 0.029 

Reoeat DI H20 Blank 176.8 0.029 
28 NHafml as N 2.3 28.245 

Repeat 28 ug NH:;lml as N 2.3 28.245 

Notes: 
Measured Concentration of Ammonia (C) in µg NH3 I ml as N 
C:: 1 Q(P.B)IM 

P = electrode potential {mV), M=slope and B=lntercept 
Average Measured Ammonia Concentration (Cavg) = {C1 + C2)/2 
where C1. C2 results from duplicate analyses (µg NH3 lml as N) 

Cavg (µg NHy'ml as NH3) = Cavg (µg NHy' ml as N) * 17.03114.01 

µg NH3 / sample :::: Cavg (µg NH:/ml as NH3) • 1V 

CavgasN 

28.189 

2.452 

2.347 

21.933 

28.300 

0.027 

0.036 

0.029 

28.245 

Used 100 ml of samples and standards with 2 ml lSA and constant stirring rate. 
All solutions turned blue and remained blue with ISA unless otherwise indicated. 
Sample PH and Temperatures can be found on the laboratory datasheet. 
Maximum samples (including blanks) between 28 ug/ml check standard is 5 samples 
analyzed in dupHcate. 

1V C avg as NH3 µg NH:;f 

(ml} sample 

NA 34.265 NA 

665.3 2.980 1982.869 

598.3 2.853 1707.196 

NA 26.661 NA 

NA 34.401 NA 

NA 0.033 NA 

NA 0.043 NA 

NA 0.035 NA 

NA 34.333 NA 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS QUALITY CONTROL 
Project Number: 002AS-543377 
Client/ Location: SCPPA-Canyon Power Plant 
Sample Location: Unit 2 
District Method: SCAQMD 207.1 
Sample Date: 7/2512019 
Analysis Date: 7/29/2019 
Analyst's Initials: KC 

Sample % recovery RPO 
% 

28 ug NH3 / ml as N 
eceat 28 UQ NH3/ml as NA -0.40 

1-NH3 
Repeat 2- NH3 NA 2.77 

2-NH3 
Repeat 2- NH3 NA 1.19 

spike 2-NH3 
Repeat 2-NH3 spike 102.08 0.79 

28 NH3/ml as N 
~oeat 28 uQ NH3/ml as NA -0.40 

Reagent Blank 
Repeat Reagent Blan~ NA 1.98 

Field Blank 
Repeat Field Blank NA 1.58 

DI H20 Blank 
Repeat DI H20 Blank NA 1.98 

28 NH3/ml as N 
~peat 28 ug NH3/ml as NA 0.00 

Notes: 
spike: 100 ml sample+ 2 ml {1000 µg NH3 /ml as N) 

Matrix Spike Percent Recovery (%R) 
%R = (C spike*0.104 - Csample*0.102)/2 *100 
Cspike = average result of matrix spike (µg NH3' ml as N) 

RPA 
% 

0.674 

NA 

NA 

NA 

1.073 

NA 

NA 

NA 

0.873 

Relative Percent Difference (RPO)= (C1-C2)/ Cavg *100 (must be 5% or less) 
Relative Percent Accuracy {RPA) (must be 10% or less) 
RPA = (Cavg-theoretical value of standard)/ theoretical value of standard* 100 
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AMMONIA ELECTRODE CALIBRATION CURVE 

Samp1e Koom 
NH3 concentration log NH3 concentration Electrode potential Temperature Temperature 

(µg NH3 I ml as N) (mV} (C) (C) 
1 0.000 86.8 22.1 22 
5 0.699 46.2 22 22 

20 1.301 11.0 22.7 22 
100 2.000 -29.7 22.8 22 

y = -58.2679x + 86.8429 
Ammonia Electrode Calibration Curve R2 = i.oooo 

100.0 

80.0 

> 
.§. 60.0 

I ~ .. I c 40.0 
~ I 

I 
+-' I 0 I a.. 

20.0 I 
~ t "O 
0 i ... 

0.0 
.., 1--u 
Q> 

0.000 w 
-20.0 

-40.0 

probe 
slope 
y-intercept 

I 

I 

Concentration 
(µg NH3 / ml as N) 

1 
5 

20 
100 

Calculation: 

07/29/2019 

0.500 1.000 2.000 

Logarithm of the concentration of ammonia (ug NH3/ ml as N) 

9 
-58.2679 
86.8429 

Value LR line 

1.0017 
4.9833 

20.0274 
100.0279 

Difference % Difference 

0.0017 0.1698 
-0.0167 --0.3338 
0.0274 0.1368 
0.0279 0.0279 

Regression line: P=M"'log(µg of NH3' ml as N)+B 

Measured Concentration of Ammonia (C) in µg I ml NH3 as N: C=10(P·BJtM 

where P = electrode potential, M= slope (must be -57±3) and B= intercept 

2.500 

All standards were prepared in 0.04N H2S04 and allowed to equilibrate to room temperature. 
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Southern California Public Power Authority - Canyon 
3Q19 Unit 2 NH3 

 

 

Appendix A.3 
QA/QC Data 
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TIC 

LO. Readout 

TC·CAL l.D. 

T3 (01L) 19-WCS 
T2 (Boiling H20J 19-WCS 

T1 (Ice/Water) 19-WCS 

~ IV\. U f'I 1 l:U .. J :'.\ L 
n .. . { , . ,~! .• ~- ~ ... ,. ., . ! .. .. .) 

DIGIT AL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: 19-WCS 
Readout Description: Control Box 

Date: 7/212019 
Performed By: JG/DA/RH/JS 

Calibrated Thermocouple ID: TC-CAL 
T1 Reference Thermometer ID: 242196 
T2 Reference Thermometer ID: 242196 
T3 Reference Thermometer ID: 242167 

TIC • Readout Reference Thermometer 
.f OF 

Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

350 350 350 350 358 358 358 

210 210 210 210 212 212 212 

36 36 36 J6 32 32 32 

1) Difference% \0 R) = Difference (°F) /(Average Tref + 460} 

2) Pass if all Differences are less than 1.5% (cR) 

Thermocouple Source Readings 

TI C- Readout TIC SOu<ce 

TIC Source OF CF 

SIN Reading 1 Reading 2 Reading3 Average Reading 1 Reading2 Reading 3 

T4 (-$50 F) SIN 106970 657 657 657 657 650 650 650 

T3 {-370 F} SIN 106970 369 369 369 369 370 370 370 

T2 (-212 F} SIN 106970 210 210 210 210 212 212 212 

T1 (-32 F) SIN 106970 29 29 29 29 32 32 32 

1) Difference% (0 R) = Difference (°F) /(Average Tref ~ 460) 

2) Pass if all Differences are less than 1.5% (°R) 

Average 

358 
212 

32 

Average 

650 

370 

212 

32 

Difference 

•F %, ('R) 

8.0 1.0% 

2.0 0.3% 

4.0 0.8% 

Difference 

OF %, ("R) 

7.0 0.60/o 

1.0 0.1% 

2.0 0.3% 

3.0 0.6% 

Pass 
Pass 

Pass 

Pass 

Pass 
Pass 
Pass 

July 2019 TC·Readout-Pltot-Nozzle-ADM-Mag_officialCalibrations . v.1 .xlsm 

11:24AM 
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6.13

Psg
PbarPs 

GENERAL EMISSION CALCULATIONS 

I. Stack Gas Velocity 

A. Stack gas molecular weight, lb/lb-mole 

 

 

B. Absolute stack pressure, iwg 

 

C. Stack gas velocity, ft/sec 

 

II. Moisture 

A. Sample gas volume, dscf 

 

B. Water vapor volume, scf 

 

C. Moisture content, dimensionless 

 

III. Stack gas volumetric flow rate 

A. Actual stack gas volumetric flow rate, wacfm 

 

B. Standard stack gas flow rate, dscfm 

 

  

222dry %N * 0.28 + %O * 0.32 + %CO * 0.44 = MW

wowodrywet B * 18 + )B-(1 * MW = MW

wets

sps
MW * P

28.95 * 29.92
 *T*ΔP * C * 2.9 = V

d

m

ref
barmmstd Y*

T

T
*)

13.6

ΔH
 + (P *  V* 0.03342 = V

R 528

T
 *  V* 0.0472 = V

o

ref
lcwstd

) V+ (V

V
 = B

wstdmstd

wstd
wo

60 * A*  V= Q  ss

29.92

P
*

T

T
 * )B-(1 * Q = Q s

s

ref
wosd
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IV. Gaseous Mass Emission Rates, lb/hr 

 

V. Emission Rates, lb/MMBtu 

 

VI. Percent Isokinetic 
 

I =  
17.32 x Ts (Vmstd) 

x 
520°R 

(1-Bwo) 0 x Vs x Ps x Dn2 Tref 

VII. Particulate emissions 

(a) Grain loading, gr/dscf 
C = 0.01543 (Mn/Vm std) 

(b) Grain loading at 12% CO2, gr/dscf 
C12% CO2 = C (12/% CO2) 

(c) Mass emissions, lb/hr 
M = C x Qsd x (60 min/hr)/(7000 gr/lb) 

(d) Particulate emission factor 

lb/106 Btu = Cx 
1 lb 

x F x 
20.9 

7000 gr 20.9 - % O2 
 
 

6

sdi

10 *SV 

60 * Q * MW * ppm
 = M

2
6

i

%O20.9

20.9
*

10*SV

F*MW*ppm

MMBtu

lb



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Nomenclature: 

As = stack area, ft2 
Bwo = flue gas moisture content, dimensionless 
C12%CO2 = particulate grain loading, gr/dscf corrected to 12% CO2 
C = particulate grain loading, gr/dscf 
Cp = pitot calibration factor, dimensionless 
Dn = nozzle diameter, in. 
F = fuel F-Factor, dscf/MMBtu @ 0% O2 
H = orifice differential pressure, iwg 
I = % isokinetics 
Mn = mass of collected particulate, mg 
Mi = mass emission rate of specie i, lb/hr 
MW = molecular weight of flue gas, lb/lb-mole 
Mwi = molecular weight of specie i: 
 SO2:  64 
 NOx:  46 
 CO: 28 
 HC: 16 
0 = sample time, min. 

P = average velocity head, iwg =  

Pbar = barometric pressure, inches Hg 
Ps = stack absolute pressure, inches Hg 
Psg = stack static pressure, iwb 
Q = wet stack flow rate at actual conditions, wacfm 
Qsd = dry standard stack flow rate, dscfm 
SV = specific molar volume of an ideal gas at standard conditions, ft3/lb-mole 
Tm = meter temperature, °R 
Tref = reference temperature, °R 
Ts = stack temperature, °R 
Vs = stack gas velocity, ft/sec 
Vlc = volume of liquid collected in impingers, ml 
Vm = uncorrected dry meter volume, dcf 
Vmstd = dry meter volume at standard conditions, dscf 
Vwstd = volume of water vapor at standard conditions, scf 
Yd = meter calibration coefficient 
 
 
 
  

2)ΔP(
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Spreadsheet Summaries 
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•it.' , ~l~~,t;:-, ,1, ki°JSL 

SCAQMD 207.1 EXAMPLE CALCULATION 
TEST NUMBER: 1-NH3-U2 

Identifier Description Units Eguation Value 

A Reference Temperature F 60 
B Reference Temperature R A+460 520 
c Meter Calibration Factor (Yd) 1.011 
D Barometric Pressure "Hg 29.66 
E Meter Volume acf 47.104 
F Meter Temperature F 72.9 
G Meter Temperature R F+460 532.9 
H DeltaH "H20 2.0 
I Meter Volume (standard) dscf 0 .. 03342 • E • (D + H/13.6) .. BIG* C 46.291 
J Liquid Collected grams 135.9 
K Waler vapor volume scf 0.0472 * J • B/528 6.317 
L Moisture Content K/(K +I) 0.120 
M Gas Constant ft-lbfllb-mole-R 1545.33 
N Specific Molar Volume SCF/lb-mole 365.3 • B I 528 379.5 
0 F-Factor dscf/MMBtu 8,710 
p HHV Btu/SCF 1,050 
Q Mass Conversion Factor lb/ug 2.2046E-09 
R 0 2 Correction Factor 15 
s Stack Flow Rate @ 68 F dscfm 235,100 
T Stack Flow Rate @ Tref dsdm S • B/528 231 ,538 
u Mass NH3 ug 1,983 

v Mass NH3 lb U*Q 4.37E-06 

w MWofNH3 lb/lb-mole 17.03 

x NH3 ppm 01 * N *10°)/(1 * W) 2.1 
y Flue Gas 0 2 % 14.66 

z NH3 ppmc X * (20.9 - R)/(20.9 - Y) 2.0 

AA NH3 lb/hr X • T * W * 60/(N * 10°) 1.3 

AB NH3 lb/MM Btu (X * W • 0)/(385.3 * 10°) * 20.9/(20.9 - Y) 0.003 

AC NH3 lb/MMSCF AB*P 28 

Note: 

(1) Some values may be slightly different from those shown on the run sheets due to round off errors. This page is intended to show 
the calculation methodology only. 
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SCAQMD METHOD 207.1 
DATA WORKSHEET AND SUMMARY 

Facili1y ..................... •........ •.. ... .. .. . Canyon Parameter ................................... NH3 

Unit ......................... .. ....... .. .... .. .. . U2 Fuel ............................................. Natural gas 
Sample Location ............. ..... ......... . Stack Data By ....................................... SD 
Test Number ....................................... 1-NH3-U2 2-NH3-U2 Average Maximum Limit 
Reference Temperature (°F) .............. 60 60 
Test Date .................. .......................... 7/25/2019 7/25/2019 
Test Method .. ...................................... SCAQMD 207.1 SCAQMD 207 .1 
Sample Train ...................................... 19-WCS 19-WCS 
Meter Calibration Factor. .................... 1.011 1.011 

Stack Area (tt2) ....... ............................ 106.90 106.90 
Sample Time (Minutes) ...................... 60 60 
Barometric Pressure ("Hg) ................. 29.66 29.66 
Start/Stop Time 0746/0852 1140/1246 
Meter Volume (acf) ............ ........ ......... 47.104 47.704 

Meter Temperature ('F) ...................... 72.9 85.1 
Meter Pressure (iwg) .......................... 2.0 2.0 
Liquid Volume (ml) .............................. 135.9 134.8 
Stack 02 (%} ................. .. .................... 14.66 14.63 14.65 (from facility GEMS} 
Unit Load (MW) ............................. ..... 50 50 49.8 
Standard Sample Volume (SCF} ...... . 46.291 45.831 
Moisture Fraction ................................ 0.120 0.120 

Stack Flow Rate {dscfm, 68 °F) .......... 235,100 235,800 235,450 (from facility GEMS) 
Stack Flow Rate(£@ Tref) ................... 231 ,538 232.227 231 ,883 
Gas Constant {ft-lbf/lb-mole-R) ........... 1545.33 1545.33 
Molecular Weight NH3 (lb/lb-mole) ..... 17.03 17.03 

Specific Molar Volume (ft3/lb-mole) .... 379.5 379.S 
F-Factor (dscf/MMBtu) .. ........... ....... 8,710 8,710 
HHV(Btu/SCF) . ............................. 1,050 1,050 
Mass Conversion (lb/ug) ................ ..... 2.2046E-09 2.2046E-09 
0 2 Correction Factor(%} .................... 15 15 

Mass NH3 {ug) .......................... .......... 1,983 1.707 

Mass NH3 (lb) ..................................... 4.37E-06 3.76E-06 

NH3 {ppmv, flue gas) ...................... 2.1 1.8 2.0 2.1 

NH3 (ppmv@ 0 2 Correction Factor) .. 2.0 1.7 1.9 2.0 s 
NH3 {lb/hr} .................................... 1.3 1.1 1.2 1.3 

NH3 (lb/MMBtu) ............ •... .... ......... 0.003 0.002 0.003 0.003 
NH3 {lb/MMSCF) .. .... ........ .. ........... 2.8 2 .5 2.7 2.8 

Note: SCAQMD Method 207 1 requires the higher of the duplicate runs be reported as the test result. 
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APPENDIX D 
QUALITY ASSURANCE 
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Appendix D.1 
Quality Assurance Program Summary 
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QUALITY ASSURANCE PROGRAM SUMMARY 

As part of Montrose Air Quality Services, LLC (MAQS) ASTM D7036-04 certification, MAQS is 
committed to providing emission related data which is complete, precise, accurate, 
representative, and comparable. MAQS quality assurance program and procedures are designed 
to ensure that the data meet or exceed the requirements of each test method for each of these 
items. The quality assurance program consists of the following items: 

 Assignment of an Internal QA Officer 

 Development and use of an internal QA Manual 

 Personnel training  

 Equipment maintenance and calibration 

 Knowledge of current test methods 

 Chain-of-custody 

 QA reviews of test programs 

Assignment of an Internal QA Officer: MAQS has assigned an internal QA Officer who is 
responsible for administering all aspects of the QA program.  

Internal Quality Assurance Manual: MAQS has prepared a QA Manual according to the 
requirements of ASTM D7036-04 and guidelines issued by EPA. The manual documents and 
formalizes all of MAQS QA efforts. The manual is revised upon periodic review and as MAQS 
adds capabilities. The QA manual provides details on the items provided in this summary. 

Personnel Testing and Training: Personnel testing and training is essential to the production of 
high quality test results. MAQS training programs include: 

 A requirement for all technical personnel to read and understand the test 
methods performed 

 A requirement for all technical personnel to read and understand the MAQS QA 
manual 

 In-house testing and training 

 Quality Assurance meetings 

 Third party testing where available 

 Maintenance of training records. 

Equipment Maintenance and Calibration: All laboratory and field equipment used as a part of 
MAQS emission measurement programs is maintained according to manufacturer’s 
recommendations. A summary of the major equipment maintenance schedules is summarized in 
Table 1. In addition to routine maintenance, calibrations are performed on all sampling equipment 
according to the procedures outlined in the applicable test method. The calibration intervals and 
techniques for major equipment components is summarized in Table 2. The calibration technique 
may vary to meet regulatory agency requirements. 

Knowledge of Current Test Methods: MAQS maintains current copies of EPA, ARB, and 
SCAQMD Source Test Manuals and Rules and Regulations. 
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Chain-of-Custody: MAQS maintains chain-of-custody documentation on all data sheets and 
samples. Samples are stored in a locked area accessible only to MAQS source test personnel. 
Data sheets are kept in the custody of the originator, program manager, or in locked storage until 
return to MAQS office. Electronic field data is duplicated for backup on secure storage media. 
The original data sheets are used for report preparation and any additions are initialed and dated. 

QA Reviews: Periodic field, laboratory, and report reviews are performed by the in-house QA 
coordinator. Periodically, test plans are reviewed to ensure proper test methods are selected and 
reports are reviewed to ensure that the methods were followed and any deviations from the 
methods are justified and documented. 

ASTM D7036-04 Required Information 

Uncertainty Statement 

Montrose is qualified to conduct this test program and has established a quality management 
system that led to accreditation with ASTM Standard D7036-04 (Standard Practice for 
Competence of Air Emission Testing Bodies). Montrose participates in annual functional 
assessments for conformance with D7036-04 which are conducted by the American Association 
for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by 
at least one Qualified Individual (QI) as defined in D7036-04 Section 8.3.2. Data quality objectives 
for estimating measurement uncertainty within the documented limits in the test methods are met 
by using approved test protocols for each project as defined in D7036-04 Sections 7.2.1 and 
12.10. Additional quality assurance information is presented in the report appendices. 

Performance Data 

Performance data are available for review. 

Qualified Personnel 

A qualified individual (QI), defined by performance on a third party or internal test on the test 
methods, will be present on each test event. 

Plant Entry and Safety Requirements 

Plant Entry 

All test personnel are required to check in with the guard at the entrance gate or other designated 
area. Specific details are provided by the facility and project manager. 
 
  

W002AS-543378-RT-222 40 of 54



Southern California Public Power Authority - Canyon 
3Q19 Unit 2 NH3 

 

Safety Requirements 

All personnel shall have the following personal protective equipment (PPE) and wear them where 
designated: 

 Hard Hat 

 Safety Glasses 

 Steel Toe Boots 

 Hearing Protection 

 Gloves 

 High Temperature Gloves (if required) 

The following safety measures will be followed: 

 Good housekeeping 

 SDS for all on-site hazardous materials 

 Confine selves to necessary areas (stack platform, mobile laboratory, CEMS 
data acquisition system, control room, administrative areas) 

 Knowledge of evacuation procedures 

Each facility will provide plant specific safety training. 
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TABLE 1 
EQUIPMENT MAINTENANCE SCHEDULE 

     

Equipment Acceptance Limits Frequency of Service Methods of Service 

     
Pumps 1. Absence of leaks 

2. Ability to draw 
manufacturers required 
vacuum and flow 

As recommended by 
manufacturer 

1. Visual inspection 
2. Clean 
3. Replace parts 
4. Leak check 

     
Flow Meters 1. Free mechanical 

movement 
As recommended by 
manufacturer 

1. Visual inspection 
2. Clean 
3. Calibrate 

     
Sampling Instruments 1. Absence of malfunction 

2. Proper response to 
zero span gas 

As recommended by 
manufacturer 

As recommended by 
manufacturer 

     
Integrated Sampling Tanks 1. Absence of leaks Depends on nature of 

use 
1. Steam clean 
2. Leak check 

     
Mobil Van Sampling System 1. Absence of leaks Depends on nature of 

use 
1. Chang filters 
2. Change gas dryer 
3. Leak check 
4. Check for system 

contamination 
     
Sampling lines 1. Sample degradation 

less than 2% 
After each test series 1. Blow dry, inert gas 

through line until dry 
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TABLE 2 
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS 
     

Sampling Equipment Calibration Frequency Calibration Procedure 
Acceptable Calibration 

Criteria 

    

Continuous Analyzers 
Before and After Each 

Test Day 
3-point calibration error 

test 
< 2% of analyzer range 

    

Continuous Analyzers 
Before and After Each 

Test Run 
2-point sample system 

bias check 
< 5% of analyzer range 

    

Continuous Analyzers After Each Test Run 
2-point analyzer drift 

determination 
< 3% of analyzer range 

    

CEMS System Beginning of Each Day leak check 
< 1 in. Hg decrease in 5 

min. at > 20 in. Hg 
    

Continuous Analyzers Semi-Annually 3-point linearity < 1% of analyzer range 
    

NOx Analyzer Daily 
NO2 -> NO converter 

efficiency 
> 90% 

    
Differential Pressure 
Gauges (except for 

manometers) 
Semi-Annually 

Correction factor based 
on 5-point comparison to 

standard 
+/- 5% 

    
Differential Pressure 
Gauges (except for 

manometers) 
Bi-Monthly 

3-point comparison to 
standard, no correction 

factor 
+/- 5% 

    

Barometer Semi-Annually 
Adjusted to mercury-in-

glass or National 
Weather Service Station 

+/- 0.1 inches Hg 

    

Dry Gas Meter Semi-Annually 
Calibration check at 4 

flow rates using a NIST 
traceable standard 

+/- 2% 

    

Dry Gas Meter Bi-Monthly 
Calibration check at 2 

flow rates using a NIST 
traceable standard 

+/- 2% of semi-annual 
factor 

    

Dry Gas Meter Orifice Annually 
4-point calibration for 

H@ 
-- 

    

Temperature Sensors Semi-Annually 
3-point calibration vs. 

NIST traceable standard 
+/- 1.5% 

    

Note: Calibration requirements will be used that meet applicable regulatory agency requirements. 
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Appendix D.2 
SCAQMD and STAC Certifications 
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Appendix D.3 
Individual QI Certificate 
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APPENDIX E 
APPLICABLE PERMIT SECTIONS 
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South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765,4178 

Section D Pllge: 4 
Facility JD: t 5J992 
Revision #; 3 
Date: Novembar 06, 2015 

FAclili¥. PiiRM11 .. To'.o~ERA TE . 
. :. ~:.CAN'V..oN-:rewE."RPLANT. " . ... 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator shall comply with the terms and conditions set forth below: 

Equipment 

GAS TURBINE, NO. 2, NA'l1JRAL 

OAS, GENERAL F.l.f.CTRIC, MOD.EL 

LM6000l'C SPRINT, SIMPLE CV CLE, 
479 MMDTUIHRAT 46 DEG F, WITH 
INLET om.LING, WITH WATER 

rNJECTION W111I 

NN: 555829 

ID Coonected RECLAIM 
No. To Source Type/ 

0 7 C9 NOX: MAJOR 
SOURCE•• 

Emissions" 

And Requirements 

CQ: 4 PPMV NATURAL GAS 

(4) [RULE 1303(a)(l)-BACT, 

5-10..1996; RULE 1303(a)(l) 

-lJACT. 12-6-2001]; CO: 2000 
PPMVNATURAL GAS (5) 

[RULE 407, 4-1-1981]; NOX: 2.S 

PPMV NATURAL OAS (4) 
[RULE 2005, 6-3-2011 l; NOX: 25 

PPMV NATURAL GAS (8) 

[40CFR 60 Subpart KKKK, 

7-6·2006); PMJO: O.Ot 
GRAJNS/SCF NATURAL GAS 
{5A) (RULE 475, 10-8-1976; 

RULE 475, 8-7-1978); PMIO: 0. 1 
GRAINS/SCI:' NATURAL GAS 
(5) p~uu: 409, s-1-1981]; PMU>: 

1.67 LBS/HR NATURAL GAS 
(SC) [RULE 1303(b)(2}-01Tsct, 

5-10-1996; RULE 1303(b)(2) 

-Offeel, 12-6-2002}; PMIO: l l 
LBS/HR 'NATURAL GAS (SB) 
[RULE 475, 10-8-1976; RULJ:: 
475, 8-7-1978}; S02: (9) (40CFR 

72 -Acid Rain Provisions, 
11-24-1997]; SOX: 0.06 

LBS/MMBTU NA TIJRAL GAS 

(8) (40CFR 6(J Subpqrt KKKK, 

7-6-2006}; voe: 2 PPMV 

NATURAL GAS (4) {RULE 
1303(a)(l)·MCT, 5-10-1996; 

RULE I 303(o)(l)~BAC1; 
12-6-2001] 

Conditions 

A63.l,A99. l, 

A992, A99.3, 

Al9S.I, 

Al9S.2, 

A195.3, 

A327.1, 

B61.l, Dl2. l, 
D29.2, D29.3, 

D82.J, DR2.2, 
E193.J, H23J. 

1298.2, K4Q. I 

UE>IERATOR, 50.95 MW _ _ _ __..__ _ _.. _ ___ __..__ ___ _ _ _ .__ _ _______ _ .._ ___ __, 

• (J) (}A) (lB) Denotes RECLAIM em~ion factor (2) (2A} (2B) Denotes RECLAIM emission rate 
(3) Denotes RF.CJ.AIM concentration limit (4) Denotes BACT emission limit 
(S) (5A) (5B) Denotes command and control emission limit (6) Denotes air toxic control rule limit 
(7) Denotes NSR applicability limit (8) (8A) (SB) Denotes 40 CFR limit (e.g. NSPS, NESHA.PS, etc.) 
(9) See App B for Emission Limits (10) See section J for NESHAP/YIACT requirements 

.. Refer to section F and G oftbis permit to determine the monitoring, recordkeeping arul reporting requirements for this device. W002AS-543378-RT-222 50 of 54



South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4178 

Facility ID: 153992 
R.evi•ion #: 3 
Date: November06. 2015 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator shall comply with the terms and conditions set forth below: 

Equipment 

BASF, 110 CUBIC fEET OF TOTAL 

CATALYST VOLU:ME 

NN: 47665'7 

SELECTIVE CATALYTIC 
REDUCTION, NO. 2, CORMETECH 
CMHT-21, 1012 CU.FT.; WIDTH: 2FT 

6 IN; HEIGIIT: 25 PT 9 IN; LENGTH: 
J8 FT WITH 

NN: 476657 

AMMONIA INJECTION 

ST ACK, TURBINE NO. 2, HEIGHT: 86 

FT ; DIAMETER: 11 FT 8 IN 
AJN: 555829 

ID Connected 
No. To 

ClO C9 S l2 

S12 ClO 

RECLAIM 
Source Type/ 

Emissions • 

And Requirements 

NID: 5 PPMV NATURAL GAS 

(4) [RULE 1303(a)(l}-BACT, 

S-10-1996; RULE J303(a){I) 

-BACT. 12-6-2002) 

(1) (l A) ( l B) Denotes RECLAIM emission factor (2)(2A){2B) Denotes RECLA1M emission rate 

(>) Denotes RECLAIM e<iocentration limit (4) Denotes BACT emission limit 

(5) (5A) (SB) Denotes command and control emission l imit (6) Denotes air toxic control rule limit 

Conditions 

Al95.S, 

Dl2.2, Dl2.3, 
Dl2.4, Et79.l, 

El792, 

El93.I 

(7) .l)enotes NSR applicahilil)' limit (8) (8A) (8B) Denotes 40 CFR limit (e.g. NSPS, NESHAP!-i. etc.) 
(9) See App B for Emission Limits (10) See section J for NESHAP/MACT requirements 

* • Refer to section F and G of this permit to detennlne the monitoring, recordkeeping and reporting requirements for this device. W002AS-543378-RT-222 51 of 54



South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4178 

Section D Page· 
Facilitv ID: ·1539-92 
Revision #: 3 
Date: Novembe.r06, 2015 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator shall comply with the terms and conditions set forth below: 

[Devices subject to this condition: C4, ClO, Cl6, C22] 

D12.5 The operator shall install and maintain a(n) non-resettable elapsed time meter to 
accurately indicate the elapsed operating time of the engine. 

[RULE 1110.2,2-1-2008; RULE 1110.2, 9-7-2012; RULE 1303(b)(2)-0ffs~t, 5-10-1996; 

RULE 1303(b)(2)-0ffset, 12-6-2002; RULE 1401, 9-10-2010; RULE 1470, 5-4-2012; 
RULE 2012, 5-6-2005; 40CFR 60 Subpart IlII, 1-30-2013] 

[Devices subject to this condition : D25) 

D29.2 The operator shall conduct source test(s) for the pollutant(s) identified below. 

Pollutant(s) to Required Test Method(s) 
be tested 

NH3 emissions I District method 207 .1 
and 5.3 or EPA method 
17 

Averaging Time 

j 1 hour 

Test Location · 

I Outlet of the SCR 
serving this equipment 

W002AS-543378-RT-222 52 of 54



South Coast Air Quality Management Distrtct 
21865 Copley Drive, Diamond Bar, CA 91765~4178 

Section D Page: 30 
Facility JD: 153992 
Revision#: 3 
Ua~: November 06, 201 S 

·. --FAcluf.¥ ·PttnR.1"tf.:f.()~.-0.~ERATE 
·· ... , .. : .c-ANY01'r .P.oWEa:·~'.L.ANT·~: .. ;·:·>;_:.:,·_· ·· · 

. . . . : .. .'- ·• .. .. ·.·;. 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator shall comply with the terms and conditions set forth below; 

The test(s) shall be conducted at least quarterly during the first twelve months of 
operation and at least annually thereafter. The AQIVID shall be notified of the date and 
time of the test at least 10 days prior to the test. 

If the turbine is not in operation dudng one calendar year, then no testing is required 
during that calendar year. 

The l\~Ox concentration, as · determined by the CEMS, shall be simu]taneous!y 
recorded during the ammonia slip test. If the CEMS is inoperable, a test shall be 
conducted to detennine the NOx emissions osing District Method 100.1 measured 
over a 60 minute averaging time period. 

The test shall be conducted and the resuJts submitted to the District within 60 days 
after the test date. 

The test shall be conducted to demonstrate compliance with the Rule 1303 
concentration limit 

[RULE 1303(a)(l)-BACT, S..10-1996; RULE 1303(a)(l)-BACT, 12-6-2002] 

[Devices subject to this condition: DI, D7, Dl3, D19] 

D29.3 The operator shall conduct source test(s) for the pollutant(s) identified below. 

Pollutant(s) to I Required Test Method(s) I Sampling Time I Test Location 
be tested 

SOX emissions I AQrvID Laboratory 
Method 307-91 

I Not Applicable I Fuel sample 

voe emissions I District Method 25.3 j 1 hour I Outlet of the SCR 

J District method 5.1 I 4 hours 

serving this equipment 
PM emissions I Outlet of the SCR 

serving this equipment 
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THIS IS THE LAST PAGE OF THIS DOCUMENT 
 

If you have any questions, please contact one of the 
following individuals by email or phone. 

   
Name: Mr. Sean Donovan 

Title: Client Project Manager 
Region: West 
E-Mail: SDonovan@montrose-env.com 
Phone: (714) 279-6777 

   
   

Name: Mr. Matt McCune 
Title: Regional Vice President 

Region: West 
E-Mail: MMccune@montrose-env.com 
Phone: (714) 279-6777 
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AMMONIA SLIP TEST 
AT CANYON POWER PLANT UNIT 3 
FACILITY ID: 153992, DEVICE ID: D13 
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Canyon Power Plant 
3071 E. Mira Loma Avenue 
Anaheim, California 92806 

For Submittal To: 

South Coast Air Quality Management District 
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Prepared By: 
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Santa Ana, California 92705 
(714) 282-8240 

Sean Donovan 

Test Date: October 15, 2019 
Production Date: October 30, 2019 
Report Number: W002AS-543385-RT-501 
 



Southern California Public Power Authority - Canyon 
4Q19 Unit 3 NH3 

 

CONFIDENTIALITY STATEMENT 
 

Except as otherwise required by law or regulation, this information contained in this 
communication is intended exclusively for the individual or entity to which it is addressed. 
This communication may contain information that is proprietary, privileged or confidential 
or otherwise legally exempt from disclosure. If you are not the named addressee, you are 
not authorized to read, print, retain, copy, or disseminate this message or any part of it. 
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REVIEW AND CERTIFICATION 

All work, calculations, and other activities and tasks performed and presented in this document 
were carried out by me or under my direction and supervision. I hereby certify that, to the best of 
my knowledge, Montrose operated in conformance with the requirements of the Montrose Quality 
Management System and ASTM D7036-04 during this test project. 

 

Signature: 

 

Date: 10/30/2019 

Name: Sean Donovan Title: Client Project Manager 

I have reviewed, technically and editorially, details, calculations, results, conclusions, and other 
appropriate written materials contained herein. I hereby certify that, to the best of my knowledge, 
the presented material is authentic, accurate, and conforms to the requirements of the Montrose 
Quality Management System and ASTM D7036-04. 

 

Signature: 

 

Date: 10/30/2019 

Name: Michael Chowsanitphon Title: Reporting Manager 
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Southern California Public Power Authority - Canyon 
4Q19 Unit 3 NH3 

 

1.0 INTRODUCTION AND SUMMARY 

Montrose Air Quality Services, LLC (MAQS) was contracted the Canyon Power Plant to perform 
an ammonia slip test at Unit 3 as required by the facility Permit (Facility ID 153992) Condition 
Number D29.2. This report documents the results of the ammonia slip tests performed on October 
15, 2019. The test was performed by Sean Donovan, Allen Dusky, and Henry Lee. Sean Donovan 
was the on-site Qualified Individual for MAQS. Ms. Bertha Hernandez coordinated the test for 
Canyon Power Plant. 

The test consisted of duplicate ammonia tests performed at 50 MW. The test program followed 
the procedures described in the initial compliance test protocol (MAQS document R038842). The 
results of the test are summarized in Table 1-1. The table shows that the ammonia slip from this 
unit was less than the permitted limit of 5 ppm corrected to 15% O2. 

TABLE 1-1 
AMMONIA SLIP TEST RESULTS SUMMARY 

CANYON POWER PLANT UNIT 3 
OCTOBER 15, 2019 

     
Parameter Units Result(1) Limit 

     
NH3 ppm 1.4  -- 

     
NH3 ppmc 1.3 5 

     
(1) Maximum of duplicate runs, as required by SCAQMD Method 207.1  

Section 2 of this document provides a brief description of the unit, test conditions, sample location, 
and CEMS. Details of the test procedures are provided in Section 3. Section 4 provides the results 
of each individual test. All raw data, calculations, quality assurance data, unit operating conditions, 
and CEMS data are provided in the appendices. 
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2.0 UNIT AND CEMS DESCRIPTION 

2.1 UNIT DESCRIPTION 

The City of Anaheim Canyon Power Plant is located at 3071 E. Mira Loma Avenue, Anaheim, 
California 92806. The facility consists of four identical generating units. Each unit consists of a 
natural gas fired, GE Model LM6000PC Sprint simple cycle, gas turbine. The units are natural gas 
fired with a rated heat input of 479 MMBtu per hour at 46°F, with water injection. The units are 
equipped with a CO catalyst and Selective Catalytic Reduction (SCR) system for NOx control. 
Figure 2-1 presents a block diagram of the unit. 

FIGURE 2-1 
UNIT BLOCK DIAGRAM 

CANYON POWER PLANT 
 

 
 
 
 
  

GFFM 

 
TURBINE 

 
CO Catalyst 

& 
SCR Natural Gas 

Stack Inside Diameter:    11 feet, 8 inches 
Distance from Upstream Disturbance: 23 feet, 4 inches (2.0 Diameters) 
Distance from Stack Exit:   16 feet, 6 inches (1.4 Diameters) 
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2.2 TEST CONDITIONS 

The tests were performed with the unit operating at an average load of 50 MW. Tests were 
performed while the unit was firing natural gas and operating under normal conditions. Unit 
operation was established by the Canyon Power Plant operators. 

2.3 SAMPLE LOCATION 

The measurements were made from sample ports located on the exhaust stack. There are four 
sample ports equally spaced at this location. The stack inside diameter at the sample plane is 11 
feet, 8 inches. The sample ports are located 23 feet, 4 inches (2.0 diameters) downstream of the 
nearest flow disturbance and 16 feet, 6 inches (1.4 diameters) from the stack exit.  
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3.0 TEST DESCRIPTION 

Flue gas samples were collected non-isokinetically using a SCAQMD Method 207.1 sample train. 
The samples were collected using a 12-point traverse at the exhaust stack location. Each test 
was performed over a 60 minute interval. The sample gas was drawn through a glass probe, 
Teflon sample line, two impingers each containing 100 ml of 0.1N H2SO4, an empty impinger, an 
impinger containing silica gel, and a dry gas meter. The optional nozzle and filter were not used 
since the source is natural gas fired. The contents of the sample line and the first three impingers 
were recovered and analyzed by SCAQMD Method 207.1 for ammonia concentration by Ion 
Specific Electrode analysis. 

Stack NOx and O2 concentrations and stack volumetric flow rate data were recorded from the 
Continuous Emission Monitoring System (CEMS) which is installed on the unit. These data were 
used to correct the ammonia concentration to 15% O2.  
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4.0 TEST RESULTS 

The results of the test are summarized in Table 4-1. The results show that the maximum ammonia 
slip was 1.4 ppm @ 15% O2 which is less than the permitted limit of 5 ppm @ 15% O2. 

TABLE 4-1 
AMMONIA SLIP TEST RESULTS 
CANYON POWER PLANT UNIT 3 

OCTOBER 15, 2019 
        

Parameter Units Run 1 Run 2 Average Maximum(1) Limit 
        

Test  1-NH3-U3 2-NH3-U3   -- 
        

Date  10/15/2019 10/15/2019   -- 
        

Time  1518/1624 1652/1758   -- 
        

O2(2) % 14.55 14.56 14.56 -- -- 
        

Stack Flow(2) dscfm @ Tref 230,061 230,455 230,258 -- -- 
        

NOx(2) ppmc 2.3 2.3 2.3 -- 2.5 
        

NH3 ppm 1.4 1.3 1.4 1.4 -- 
        

NH3 ppmc 1.3 1.2 1.3 1.3 5 
        

NH3 lb/hr 0.9 0.8 0.8 0.9 -- 
        

NH3 lb/MMBtu 0.002 0.002 0.002 0.002 -- 
        

NH3 lb/MMSCF 1.9 1.7 1.8 1.9 -- 
        

(1) Maximum of duplicate test runs, as required by SCAQMD Method 207.1  
(2) From facility CEMS      
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APPENDIX A 
RAW DATA 
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Appendix A.1 
Sample Data Sheets 
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Southern California Public Power Authority - Canyon 
4Q19 Unit 3 NH3 
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AllllONIA BY JON SELECTIVE ELECTRODE ANALYSIS 

Project#: C02..~~-5..,~;,'bo rnstr1ctMethod: 8CAQM0201.1 SampJe Date: 10/ \~ I 20\ 9 
Clantllocation: ~ (_ 2 Q es Calfbration Date: \ () \ n ) 1.C)\C\ AnalysJs Data: \ 0 I 1 l ) 2 0 t 9 
Sample Location: _U.=....~.,___ Calibration Curve: 'l ~ -~<o.ll\jlx.'" C\0.1.\C\~ AnaJysfs Initials: H.) 
Testlfs: N\-\9-\)~ R2: l.CQCO 

Electrode· 1V Cone. Cavg 
µg NHs/ 8ample Po4anttal J.L9 NH3- (µg NHs 

(mV) (ml) N/ml -N/mll sample 

Standard Check: q ~ 28pg NtWml 
_,, 11. B°i:) - -

Repeat 28 pg Nl-blm1 C\ 2- - 1'0.(JO'--\ 2. l. q'-\ ~ -

1-N\-\'b-IJ'J \\ .. \ - \ 8~1 ·- ·-

\-N\-\'0-\J~ l t-.. a bl\\.\ \ . bl\~ \, ~1:>\.D \1.12..~cl 

1-~\\~-\J6 t-, \, ~ - \ . U)C)l - ~ 

1-~\\~-\)2> a\ .ts ~~\ -~ \,l_9Q\ \ .\90L\ \Ocl. OL\ 1. 
()\J\'l.t- ')_-~\\?--\)3 , \0 . l - 1-0.<Q\C\ - -

)9\'l\ 1-~\\?5\\1 \l 0 - 1.G.IJ\j 20.~<i\9 -

1~ ?\>'ffi ~ \\~_ \() 1- - 2.t9.Ci\b - -
1~ ~\)'\'\\ ~\\~ \~ .1- - 2LQ.C\\b 1\.9. C'.\\ h -
~\t,\c\ ~\CW\\,__ \ <i~ . ~ · ·- a .0\5 -- -
f\t,\~ ~\C\\\~ 'LC:;D .G - ().0\5 (). ()\ L\~ -

i_t_C\\).\,\'\"\ ~\G\"'l \CiC\ .\.9 - 0 0\5 -

\\ea. '\t \\\ ' \a' \t \C\C1 .1 - a.O\~ G.0\':)2. -
., 

1tl ?J 
I'\ r-. I .-_!I o.aH 

\) \ ~1 \, \ \CJX\'l - v ·V \ l 

0 \ \\'l~ V)VW\'l 1Gl 3 - C.C\ \ (J.0\\\ - -
ii ~'\)\"{\ ~\-\·~ \C\ .Q - 11 .\02. - -

1 ~ \) \) '('(\ ~ \-\ '.j 10 .0 - il.\?Jt 21. \oz. -

Total volume of samples and standards used: \QC) m } 
Vokme of pH ad)uat!ng ISA uted in mt: 2.. m \ 

Noles: 

AbaoltJlng eolutlon: Ci , ' ~ I\2 S() 4 

Cone. (tag NH$- N ., ml) = 10 <P-ll!IM 

P = eladrode ~. B • y-lnteroept and M = 81ope· 
Cavg = average 1118Ull of duplicate analyses (pg NH:s - N I mO = (C1+C2)12 
149NHa/umple • Cavgt'17.03/ 14.01 *TV 
mg /sample = pg /sample + 1000 . · 
ppm NHa =mg NHll&ampla x 1Nmatd x 1~ x SV/17 x 108 

Comments/ Temp/pH 

Percent Recovery: 

\0() ' / 

~\-\ z. 'L 2. 3 <>c 

9\\ ~2.. 2?/'C 

~~ · 1 

°'\ii 

~l / 

'1' ~9.~.~:~9~~ 
Date of last revision 211412017. 

08834059 
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AMMONIA ELECTRODE CALIBRATION CURVE 

NH3 concentration 

(µg NH3 /ml as N) 

1 
5 

20 
100 

100.0 

- 80.0 
~ - 60.0 iii = c 
.!! 
0 

Q. 

40.0 

ell 

"' 
20.0 -

e -M 0.0 
iii 0. 

-20.0 
00 

-40.0 

' 

log NH3 concentration Electrode potential 

(mV) 

0.000 93.4 
0.699 53.0 
1.301 17.6 
2.000 -23.0 

Ammonia Electrode Calibration Curve 
10/17/2019 

""-'---.... 

"~. 
0.500 1.000 

s ample Room 
Temperature Temperature 

(C) (C) 

23 21 
23 21 
23 21 
23 21 

y = -58.2497x + 93.4997 
R2 = 1.0000 

2. 00 

logarithm of the concentration of ammonia (µg NHl I ml as N) 

slope 
Y·intercept 

Concentration 
(µg NH3 / ml as N) 

1 
5 

20 
100 

Calculation: 

-58.2497 
93.4997 

Value LR line 

1.0039 
4.9577 
20.0912 
100.0012 

Regression Line: P=M .. log(µg of NH;/ ml as N)+B 

Difference 

0.0039 
-0.0423 
0.0912 
0.0012 

Measured Concentration of Ammonia (C) in µg I ml NH3 as N: C=10<P-BllM 

where P = electrode potential, M= slope (must be -57±3) and B= intercept 

% Difference 

0.3949 
-0.8467 
0.4560 
0.0012 

All standards were prepared in 0.04N H2S04 and allowed to equilibrate to room temperature. 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS CALCULATION 

Client' location: 
Sample Location: 
District Method: 
Sample Date: 
Analysis Date: 
Analysfs Initials: 
Calibra1ion Curve Slope 
Y-intercept 
R2 

Sample 

SC PP A 
Unit3 
SCAQMD 207.1 
10115/2019 
10/17/2019 
HS 
-58.2497 
93.4997 

p Cone. 

mV µg NH3 /ml as N 

28 ug NH3 /ml as N 9.3 

repeat 28 ug NHa/ml as N 9.2 
1-NH3 77.7 

repeat 1- NH3 78.0 

2-NH3 81.5 

repeat 2- NH3 81.6 

spike2-NH3 16.7 
reoeat spike 17.0 

28 NHa/ml as N 10.2 

repeat 28 ug NH3'ml as N 10.2 
Field Blank 199.9 

repeat Field Blank 200.0 
Reagem Blank 199.6 

repeat Reai:ient Blank 199.2 
DIH20Blank 207.3 

Repeat DI H20 Blank 207.3 
28 NH:/ml as N 10.0 

repeat 28 ug NH:Yml as N 10.0 

Notes: 
Measured Concentration of Ammonia (C) in µg NH3 / ml as N 
C=10(P-6)/M 

P ::: electrode potential (mV), M=slope and B=intercept 

27.893 

28.004 

1.867 

1.845 

1.607 

1.601 

20.819 
20.573 
26.918 

26.918 
0.015 
0.015 
0.015 
O.Q15 
0.011 
0.011 

27.132 

27.132 

Average Measured Ammonia Concentration (Cavg) = (C1 + C2)/2 
where C 1, C2 results from duplicate analyses (ltg NH3 /ml as N) 

Cavg (119 NHylml as NH3) = Cavg (µQ NHaf ml as N) • 17.03114.01 

µg NH3 /sample = Cavg (µg NH3'ml as NH3) • lV 

Used 100 ml of samples and standards with 2 ml ISA and constant stirring rate. 
All solutions turned blue and remained blue with ISA unless otherwise indicated. 
Sample PH and Temperatures can be found on the laboratory datasheet. 

C avg as N 

27.948 

1.856 

1.604 

20.696 

26.918 

0.0149 

0.0152 

0.0111 

27.132 

Maximum samples (including blanks) between 28 ug/ml check standard is 5 samples 
analyzed in duplicate. 

1V Cavg asNH3 µg NH3' 

(ml) sample 

NA 33.973 NA 

541.7 2.257 1222.387 

557.6 1.950 1087.042 

NA 25.157 NA 

NA 32.721 NA 

NA 0.018 NA 

NA O.o18 NA 

NA 0.014 NA 

NA 32.980 NA 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS QUALITY CONTROL 

Client/ Location: 
Sample Location: 
District Method: 
Sample Date: 
Analysis Date: 
Analyst's Initials: 

Sample 

28 ug NH3 I ml as N 

repeat 28 ug NH3/ml as N 

1-NH3 
repeat 1- NH3 

2-NH3 
repeat 2- NH3 

spike 2-NH3 
repeat spike 

28 NHafml as N 
repeat 28 ug NHsfml as N 

Field Blank 
repeat Field Blank 

Reagent Blank 
repeat Reagent Blank 

DIH20Blank 
Repeat DI H20 Blank 

28 NH;lml as N 

repeat 28 ug NHafml as N 

~ 

SCPPA 
Unit 3 
SCAQMD 207.1 
10115/2019 
10/17/2019 
HS 

o/o recovery 

NA 

NA 

NA 

99.44 

NA 

NA 

NA 

NA 

NA 

spike: 100 ml sample + 2 ml (1000 µg NH3 I ml as N) 

Matrix Spike Percent Recovery (%R) 
%R = (C spike*0.104 -Csample .. 0.102)/2 *100 
Cspike = average result of matrix spike (µg NH3/ ml as N) 

RPO 
% 

-0.40 

1.19 

0.40 

1.19 

0.00 

0.40 

-1.58 

0.00 

0.00 

RPA 
% 

-0.185 

NA 

NA 

NA 

-3.864 

NA 

NA 

NA 

-3.101 

Relative Percent Difference (RPO)= (C1-C2)/ Cavg "100 (must be 5% or less) 
Relative Percent Accuracy (RPA) (must be 10% or less) 
RPA = (Cavg-theoretical value of standard)/ theoretical value of standard • 100 
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Southern California Public Power Authority - Canyon 
4Q19 Unit 3 NH3 

 

 

Appendix A.3 
QA/QC Data 
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T/C 

1.0. Readout 

TC-CAL t.D. 

T3 (OIL) 38-WCS 
T2 (Boiling Hi O) 38-WCS 

T1 (Ice/Water) 38-WCS 

DIGIT AL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: 38-WCS 
Readout Description: Control Box 

Date: 7 /212019 
Performed By: JG/DA/RH/JS 

Calibrated Thermocouple ID: TC-CAL 
T1 Reference Thermometer ID: 242196 
T2 Reference Thermometer ID: 242196 
T3 Reference Thermometer ID: 242167 

TIC· Readout Reference Thermometer 

'F •F 

Reeding 1 Reading 2 Reading 3 Average Readino 1 Readina 2 Reading 3 

358 358 358 358 356 358 358 
211 211 211 211 212 212 212 

32 32 32 32 32 32 32 

1) Difference% (°R) = Difference (
0 F) /(Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (
0 R) 

Thermocouple Source Readings 

TIC - Readou t TIC Source 

TIC Source OF OF 

SIN Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

T4 (-650 F} SIN 106970 653 653 653 653 650 650 650 

T3 (-370 F) SIN 106970 378 378 378 378 370 370 370 

T2 (-212 F) S/N 106970 214 214 214 214 212 212 212 

T1 (-32 F) S/N 106970 33 33 33 33 32 32 32 

1) Difference% (0R) = Difference (°F) /(Average Tref + 460) 

2) Pass if all Differences are less than 1.5% (0 RJ 

Average 

358 
212 

32 

Average 

650 

370 

212 

32 

Difference 

cf %, (oR) 

0.0 0.0% 

1.0 0.1% 

0.0 0.0% 

Difference 

°F %, ('R) 

3.0 0.3% 

8.0 1.0'l'o 

2.0 0.3% 

1.0 0.2% 

Pass 
Pass 

Pau 

Pass 
Pass 
Pass 
Pass 

July 2019 TC-Readout-Pltot-Nozzle-ADM -Mag_officialCalibrations . v.l.xlsm 

12:24PM 
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APPENDIX C 
CALCULATIONS 
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Appendix C.1 
General Emissions Calculations 

 
  

W002AS-543385-RT-501 28 of 52



Southern California Public Power Authority - Canyon 
4Q19 Unit 3 NH3 

 

6.13

Psg
PbarPs 

GENERAL EMISSION CALCULATIONS 

I. Stack Gas Velocity 
A. Stack gas molecular weight, lb/lb-mole 

 

 

B. Absolute stack pressure, iwg 

 

C. Stack gas velocity, ft/sec 

 

II. Moisture 
A. Sample gas volume, dscf 

 

B. Water vapor volume, scf 

 

C. Moisture content, dimensionless 

 

III. Stack gas volumetric flow rate 
A. Actual stack gas volumetric flow rate, wacfm 

 

B. Standard stack gas flow rate, dscfm 

 

  

222dry %N * 0.28 + %O * 0.32 + %CO * 0.44 = MW

wowodrywet B * 18 + )B-(1 * MW = MW

wets
sps MW * P

28.95 * 29.92 *T*ΔP * C * 2.9 = V

d
m

ref
barmmstd Y*

T
T*)

13.6
ΔH + (P *  V* 0.03342 = V

R 528
T

 *  V* 0.0472 = V o
ref

lcwstd

) V+ (V
V = B

wstdmstd

wstd
wo

60 * A*  V= Q  ss

29.92
P*

T
T * )B-(1 * Q = Q s

s

ref
wosd
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IV. Gaseous Mass Emission Rates, lb/hr 

 

V. Emission Rates, lb/MMBtu 

 

VI. Percent Isokinetic 
 

I =  17.32 x Ts (Vmstd) x 520°R 
(1-Bwo) 0 x Vs x Ps x Dn2 Tref 

VII. Particulate emissions 

(a) Grain loading, gr/dscf 
C = 0.01543 (Mn/Vm std) 

(b) Grain loading at 12% CO2, gr/dscf 
C12% CO2 = C (12/% CO2) 

(c) Mass emissions, lb/hr 
M = C x Qsd x (60 min/hr)/(7000 gr/lb) 

(d) Particulate emission factor 

lb/106 Btu = Cx 1 lb x F x 20.9 
7000 gr 20.9 - % O2 

 
 

6
sdi

10 *SV 
60 * Q * MW * ppm

 = M

2
6
i

%O20.9
20.9*

10*SV
F*MW*ppm

MMBtu
lb



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Nomenclature: 

As = stack area, ft2 
Bwo = flue gas moisture content, dimensionless 
C12%CO2 = particulate grain loading, gr/dscf corrected to 12% CO2 
C = particulate grain loading, gr/dscf 
Cp = pitot calibration factor, dimensionless 
Dn = nozzle diameter, in. 
F = fuel F-Factor, dscf/MMBtu @ 0% O2 
H = orifice differential pressure, iwg 
I = % isokinetics 
Mn = mass of collected particulate, mg 
Mi = mass emission rate of specie i, lb/hr 
MW = molecular weight of flue gas, lb/lb-mole 
Mwi = molecular weight of specie i: 
 SO2:  64 
 NOx:  46 
 CO: 28 
 HC: 16 
0 = sample time, min. 
P = average velocity head, iwg =  
Pbar = barometric pressure, inches Hg 
Ps = stack absolute pressure, inches Hg 
Psg = stack static pressure, iwb 
Q = wet stack flow rate at actual conditions, wacfm 
Qsd = dry standard stack flow rate, dscfm 
SV = specific molar volume of an ideal gas at standard conditions, ft3/lb-mole 
Tm = meter temperature, °R 
Tref = reference temperature, °R 
Ts = stack temperature, °R 
Vs = stack gas velocity, ft/sec 
Vlc = volume of liquid collected in impingers, ml 
Vm = uncorrected dry meter volume, dcf 
Vmstd = dry meter volume at standard conditions, dscf 
Vwstd = volume of water vapor at standard conditions, scf 
Yd = meter calibration coefficient 
 
 
 
  

2)ΔP(
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Appendix C.2 
Spreadsheet Summaries 
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Identifier 

A 
B 
c 
D 
E 
F 
G 
H 

I 
J 
K 
L 
M 
N 
0 
p 
Q 

R 
s 
T 
u 
v 
w 
x 
y 

z 
AA 

AB 
AC 

Note: 

SCAQMD 207.1 EXAMPLE CALCULATION 
TEST NUMBER: 1-NH3-U3 

Descri~tion Units Eguation 

Reference Temperature F 
Reference Temperature R A+460 
Meter Calibration Factor (Yd) 
Barometric Pressure "Hg 
Meter Volume acf 
Meter Temperature F 
Meter Temperature R F+460 

Delta H "H20 

Meter Volume (standard} dscf 0.03342 .. E .. (D + H/13.6) •BIG• C 
Liquid Collected grams 
Water vapor volume set 0.0472 • J * B/528 
Moisture Content Kl(K +I) 
Gas Constant ft-lbf/lb-mole-R 
Specific Molar Volume SCF/lb-mole 385.3 * BI 528 
F-Factor dscf/MMBtu 
HHV Btu/SCF 
Mass Conversion Factor lb/ug 

0 2 Correction Factor 

Stack Flow Rate @ 68 F dscfm 
Stack Flow Rate @Tref dscfm s .. B/528 

Mass NH3 ug 

Mass NH3 lb u·a 
MWofNH3 lb/lb-mole 

NH3 ppm (V • N •10°)/(I * W) 

Flue Gas 0 2 % 

NH3 ppmc X * (20.9- R)/(20.9 - Y) 

NH3 lb/hr X • T • W * 60/(N' 1 Ob) 

NH3 lb/MM Btu (X • W * 0)/(385.3 * 10") .. 20.9/(20.9 - Y) 

NH3 lb/MMSCF AB*P 

Value 

60 
520 

0.994 
29.80 

44.478 
92.0 

552.0 

1.5 

41.632 
111.0 
5.160 
0.110 

1545.33 
379.5 
8,710 
1,050 

2.2046E-09 

15 

233,600 
230,061 

1,222 

2.69E-06 

17.03 

1.4 

14.55 

1.3 

0.9 

0.002 

1.9 

(1) Some values may be slightly different from those shown on the run sheets due to round off errors. This page is intended to show 
the calculation methodology only. 
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SCAQMD METHOD 207.1 
DATA WORKSHEET AND SUMMARY 

Facility ...... ... ............ ... ... ... ..... ... ... Canyon Parameter ................. .................. NH3 

Unit. ......... ............. .. ...... ... ......... U3 Fuel .. .... .............. ......................... Natural gas 
Sample Location ......... ................... Stack Data By ....................................... SD 
Test Number ....................................... 1-NH3-U3 2-NH3-U3 Average Maximum Limit 

Reference Temperature (°F) ............... 60 60 
Test Date ............... ...... ....................... 10/15/2019 10/15/2019 
Test Method ........ ......... .......... ............. SCAOMD 207.1 SCAQMD 207.1 
Sample Train ........... .... .. ..................... 38-WCS 38-WCS 
Meter Calibration Factor. .................... 0.994 0.994 
Stack Area (tt2) ................................... 106.90 106.90 
Sample Time (Minutes) ...................... 60 60 
Barometric Pressure ("Hg) ................. 29.80 29.80 
Start/Stop Time 1518/1624 1652/1758 
Meter Volume (acf) ......... ......... ........... 44.478 43.311 

Meter Temperature (°F) ...................... 92.0 83.3 
Meter Pressure (lwg) .......................... 1.5 1.5 
Liquid Volume (ml) ........ ...................... 111.0 105.7 
Stack 02 (%) ....................................... 14.55 14.56 14.56 (from facility GEMS) 
Unit Load (MW) .......................... ........ 50 50 49.9 
Standard Sample Volume (SCF) .. .. ... 41 .632 41.188 
Moisture Fraction ................................ 0.110 0.107 

Stack Flow Rate (dscfm, 68 °F) .......... 233,600 234,000 233,800 (from facility CEMS) 
Stack Flow Rate((@ Tref) .... .... ........... 230,061 230,455 230,258 
Gas Constant (ft-lbf/lb-rnole-R) ........... 1545.33 1545.33 
Molecular Weight NH3 (lb/lb-mole) ..... 17.03 17.03 

Specific Molar Volume (ft3/lb-mole) .... 379.5 379.5 
F-Factor (dscf/MMBtu) .................... 8,710 8,710 
HHV(Btu/SCF} .............................. 1,050 1,050 
Mass Conversion (lb/ug} .................. ... 2.2046E-09 2.2046E-09 
0 2 Correction Factor{%) .................... 15 15 

Mass NH3 (ug) .................................... 1,222 1,087 

Mass NH3 (lb) ................. .................... 2.69E-06 2.40E-06 

NH3 (ppmv, flue gas) ............ .......... 1.4 1.3 1.4 1.4 

NH3 (ppmv@ 0 2 Correction Factor) .. 1.3 1.2 1.3 1.3 5 

NH3 (lb/hr) .... ... ... .................... ...... 0.9 0.8 0.8 0.9 

NH3 (lb/MMBtu) ........... . .... . ............ 0.002 0.002 0.002 0.002 
NH3 (lb/MMSCF) ... ... ..................... 1.9 1.7 1.8 1.9 

Note: SCAQMD Method 207 .1 requires the higher of the duplicate runs be reported as the test resul1. 

W002AS-543385-RT-501 34 of 52



Southern California Public Power Authority - Canyon 
4Q19 Unit 3 NH3 

 

 

APPENDIX D 
QUALITY ASSURANCE 
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Quality Assurance Program Summary 
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QUALITY ASSURANCE PROGRAM SUMMARY 

As part of Montrose Air Quality Services, LLC (MAQS) ASTM D7036-04 certification, MAQS is 
committed to providing emission related data which is complete, precise, accurate, 
representative, and comparable. MAQS quality assurance program and procedures are designed 
to ensure that the data meet or exceed the requirements of each test method for each of these 
items. The quality assurance program consists of the following items: 

 Assignment of an Internal QA Officer 
 Development and use of an internal QA Manual 
 Personnel training  
 Equipment maintenance and calibration 
 Knowledge of current test methods 
 Chain-of-custody 
 QA reviews of test programs 

Assignment of an Internal QA Officer: MAQS has assigned an internal QA Officer who is 
responsible for administering all aspects of the QA program.  

Internal Quality Assurance Manual: MAQS has prepared a QA Manual according to the 
requirements of ASTM D7036-04 and guidelines issued by EPA. The manual documents and 
formalizes all of MAQS QA efforts. The manual is revised upon periodic review and as MAQS 
adds capabilities. The QA manual provides details on the items provided in this summary. 

Personnel Testing and Training: Personnel testing and training is essential to the production of 
high quality test results. MAQS training programs include: 

 A requirement for all technical personnel to read and understand the test 
methods performed 

 A requirement for all technical personnel to read and understand the MAQS QA 
manual 

 In-house testing and training 
 Quality Assurance meetings 
 Third party testing where available 
 Maintenance of training records. 

Equipment Maintenance and Calibration: All laboratory and field equipment used as a part of 
MAQS emission measurement programs is maintained according to manufacturer’s 
recommendations. A summary of the major equipment maintenance schedules is summarized in 
Table 1. In addition to routine maintenance, calibrations are performed on all sampling equipment 
according to the procedures outlined in the applicable test method. The calibration intervals and 
techniques for major equipment components is summarized in Table 2. The calibration technique 
may vary to meet regulatory agency requirements. 

Knowledge of Current Test Methods: MAQS maintains current copies of EPA, ARB, and 
SCAQMD Source Test Manuals and Rules and Regulations. 
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Chain-of-Custody: MAQS maintains chain-of-custody documentation on all data sheets and 
samples. Samples are stored in a locked area accessible only to MAQS source test personnel. 
Data sheets are kept in the custody of the originator, program manager, or in locked storage until 
return to MAQS office. Electronic field data is duplicated for backup on secure storage media. 
The original data sheets are used for report preparation and any additions are initialed and dated. 

QA Reviews: Periodic field, laboratory, and report reviews are performed by the in-house QA 
coordinator. Periodically, test plans are reviewed to ensure proper test methods are selected and 
reports are reviewed to ensure that the methods were followed and any deviations from the 
methods are justified and documented. 

ASTM D7036-04 Required Information 

Uncertainty Statement 

Montrose is qualified to conduct this test program and has established a quality management 
system that led to accreditation with ASTM Standard D7036-04 (Standard Practice for 
Competence of Air Emission Testing Bodies). Montrose participates in annual functional 
assessments for conformance with D7036-04 which are conducted by the American Association 
for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by 
at least one Qualified Individual (QI) as defined in D7036-04 Section 8.3.2. Data quality objectives 
for estimating measurement uncertainty within the documented limits in the test methods are met 
by using approved test protocols for each project as defined in D7036-04 Sections 7.2.1 and 
12.10. Additional quality assurance information is presented in the report appendices. 

Performance Data 

Performance data are available for review. 

Qualified Personnel 

A qualified individual (QI), defined by performance on a third party or internal test on the test 
methods, will be present on each test event. 

Plant Entry and Safety Requirements 

Plant Entry 

All test personnel are required to check in with the guard at the entrance gate or other designated 
area. Specific details are provided by the facility and project manager. 
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Safety Requirements 

All personnel shall have the following personal protective equipment (PPE) and wear them where 
designated: 

 Hard Hat 
 Safety Glasses 
 Steel Toe Boots 
 Hearing Protection 
 Gloves 
 High Temperature Gloves (if required) 

The following safety measures will be followed: 

 Good housekeeping 
 SDS for all on-site hazardous materials 
 Confine selves to necessary areas (stack platform, mobile laboratory, CEMS 

data acquisition system, control room, administrative areas) 
 Knowledge of evacuation procedures 

Each facility will provide plant specific safety training. 
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TABLE 1 
EQUIPMENT MAINTENANCE SCHEDULE 

     
Equipment Acceptance Limits Frequency of Service Methods of Service 

     
Pumps 1. Absence of leaks 

2. Ability to draw 
manufacturers required 
vacuum and flow 

As recommended by 
manufacturer 

1. Visual inspection 
2. Clean 
3. Replace parts 
4. Leak check 

     
Flow Meters 1. Free mechanical 

movement 
As recommended by 
manufacturer 

1. Visual inspection 
2. Clean 
3. Calibrate 

     
Sampling Instruments 1. Absence of malfunction 

2. Proper response to 
zero span gas 

As recommended by 
manufacturer 

As recommended by 
manufacturer 

     
Integrated Sampling Tanks 1. Absence of leaks Depends on nature of 

use 
1. Steam clean 
2. Leak check 

     
Mobil Van Sampling System 1. Absence of leaks Depends on nature of 

use 
1. Change filters 
2. Change gas dryer 
3. Leak check 
4. Check for system 

contamination 
     
Sampling lines 1. Sample degradation 

less than 2% 
After each test series 1. Blow dry, inert gas 

through line until dry 
     

 
 

W002AS-543385-RT-501 40 of 52



Southern California Public Power Authority - Canyon 
4Q19 Unit 3 NH3 

 

TABLE 2 
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS 
     

Sampling Equipment Calibration Frequency Calibration Procedure Acceptable Calibration 
Criteria 

    

Continuous Analyzers Before and After Each 
Test Day 

3-point calibration error 
test < 2% of analyzer range 

    

Continuous Analyzers Before and After Each 
Test Run 

2-point sample system 
bias check < 5% of analyzer range 

    

Continuous Analyzers After Each Test Run 2-point analyzer drift 
determination < 3% of analyzer range 

    

CEMS System Beginning of Each Day leak check < 1 in. Hg decrease in 5 
min. at > 20 in. Hg 

    
Continuous Analyzers Semi-Annually 3-point linearity < 1% of analyzer range 

    

NOx Analyzer Daily NO2 -> NO converter 
efficiency > 90% 

    
Differential Pressure 
Gauges (except for 

manometers) 
Semi-Annually 

Correction factor based 
on 5-point comparison to 

standard 
+/- 5% 

    
Differential Pressure 
Gauges (except for 

manometers) 
Bi-Monthly 

3-point comparison to 
standard, no correction 

factor 
+/- 5% 

    

Barometer Semi-Annually 
Adjusted to mercury-in-

glass or National 
Weather Service Station 

+/- 0.1 inches Hg 

    

Dry Gas Meter Semi-Annually 
Calibration check at 4 

flow rates using a NIST 
traceable standard 

+/- 2% 

    

Dry Gas Meter Bi-Monthly 
Calibration check at 2 

flow rates using a NIST 
traceable standard 

+/- 2% of semi-annual 
factor 

    

Dry Gas Meter Orifice Annually 4-point calibration for 
H@ -- 

    

Temperature Sensors Semi-Annually 3-point calibration vs. 
NIST traceable standard +/- 1.5% 

    
Note: Calibration requirements will be used that meet applicable regulatory agency requirements. 
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Appendix D.2 
SCAQMD and STAC Certifications 
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Appendix D.3 
Individual QI Certificate 
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APPENDIX E 
APPLICABLE PERMIT SECTIONS 
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SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator shall comply with the terms and conditions set forth below: 

Equipment ID Connected 
No. To 

GAS TURBJNE, NO. 3, NA TIJRAL 
GAS, GENERAL ELECTRIC, MODEL 

LM6000PC SPRil\I, SIMPLE CYCLE, 

479 :N.11VIBTU/HR AT 46 DEO F, WITH 
INLET CHILLING, WITH WATER 

INJECTION WITH 

AIN: 555830 

GENERATOR, 50.95 MW 

Dl3 

• (l)(lA) (lB)DenotesRECLAIMemission factor 

ClS 

(3) Tulnotes RECLAIM concentration limit 
(5) (SA) (SB) Denotes command and oontrol emission limic 
(7) Denotes NSR applicability limit 
(9) See App B for Emission Limits 

RECLAIM 
Source Type/ 
Monitoring 

Unit 

NOX:MAJOR 
SOURCE•• 

Emissions • 

And Requirements 

CO: 4 PPMV NATURAL OAS 

(4) [RULE 1303(a)(l)-BACT, 

5-10-1996; RULE l303(a)(l} 

-BACT, 12-6-2001]; CO: 2000 
PPMV NATURAL GAS (5) 
[RUU: 407, 4-l-198ZJ; NOX: 2.5 

PPMV NATURAL GAS (4) 

(RULE 2&05, 6..J-:1011 ]; NOX: 25 

PPMV NATURAL GAS (8) 

[40CFR 60 Subpart KKKK, 

7-6-2006]; PMlO: 0.01 

GRAINS/SCF NATURAL GAS 

(SA) [RULE 475, 10-8·1976; 

RULE 475, 8-7-1978]; PMJO: 0.1 
GRAINS/SCP NATURAL OAS 

(S) [R.ULE 409,3-7-1981); PMIO: 

1.67 LBS/HR NATURAL GAS 

(SC) fRULE 1303(b)(2)·0fi'sd, 
S-10-19%; RULE 1303(h){2) 

-Offset, 12-6-2002]; PMlO: 11 

LBS/HR NATURAL GAS (SB) 

[RULE475, 10-8-1976; RULE 
475, 8-7-1978}; S02: (9) [40CFR 

72 - Acid Rain Provisions, 

11-24-1997]; SOX: 0.06 

LBSIMMBTU J\1A TURAL GAS 
(8) [40CFR 60 Subpart KKI<K, 

7-6-1006); voe: 2 PPMV 

NATURAL GAS (4} (RULE 

1303(1)(1)-BACT, S-10-1996; 

RULE J303(a){l)-BACT. 

12-6-2002] 

(2) (2A) (2B) Denotes RECLAIM emission rate 
(4) Denotes BACT emiss1on limit 
(6) Denotes air toxic control role Jimit 

Conditions 

A63.l, A99.l, 

A99.2, A99.3, 
Al95.l, 

Al95.2, 

Al95.3, 
A327.l, 

B61.l, Dl2.l, 

1)29 .2, 029 .3, 
082.l, 082.2, 

EJ93.1, H23.l, 

1298.3, K40.l 

(8) (&A) (SB) Denotes 40 CFR limit (e.g. NSPS, ]'..'ESHAPS, etc.) 

(10) See section J for NESHAPIMACT requirements 
• ., Refer to section F and G of this permit to detennine the monitoring, recordk.eeping and reporting requirements for this device. W002AS-543385-RT-501 48 of 52



South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4178 

F aci Lity ID: 153992 
Revision#: 3 
Date: Navember<l6, 2015 

SECTION D: FACILITY DESCRIPTION AND EQU~PMENT SPECIFIC CONDITIONS 

The operator shall comply with the terms aod conditions set forth below: 

Equipment 

CO OXIDATION CATA:L YST, NO. 3, 
BASF, 110 CUBIC FEET OF TOTAL 

CATALYST VOLUME 
NN:47666-0 

SELECTIVE CATALYTIC 
REDUCTION, NO. 3, CORMF.TF.CH 
CMHT-21, 1012 CU.FT.; WlDTII: 2 FT 
6 IN; HEJGHT: 25 FT 9 lN; LENGTH: 

18FT WITH 
AIN: 476660 

AMMONIA TNJECTION 

STACK, TURBINE NO. 3, HEIGHf: 86 
FT ; DIAMETER.: 11 Fr 8 IN 

NN: 555830 

ID Connected 

No. To 

Cl5 Dl3 C16 

C16 CJS Sl8 

Sl8 C16 

RECLAIM 
Source Type/ 

Emissions* 

And Requirements 

NH3: 5 PPMV NATURAL GAS 

(4) {RULE J303(a)(l)-BACT, 

5-1~1996; RULE 1303(a)(J) 

-BACT, 12-6-2002] 

( 1-) (lA) ( IB) Denote3 RECLAL\.1 emission factor (2) (2A) (2B) Denotes RECLAlM emission rate 
(3) Denotes RiiCLAJM concentration limit { 4) Denotes BACT emission limit 
(5) {SA) (5B) Denotes co1wnand and control emission limit (6) Denotes afr toxic control rule limit 

onditioos 

Al95.6, 
012.2, 012.3, 

D12.4, El79.1, 

El79.2, 

E193.1 

(7) Denotes NSR applicability limit (8) (SA) (~B) D~o1es 40 CFR limit (e.g. NSPS, NESHAPS, etc.) 
(9) See App B for Emission Limits (10) See section J for NESHAP/MACT requirements 

..,. Refer to section F and G of this pennit to detcnnine the monitoring,, recordkeeping and reporting requirements for this device. W002AS-543385-RT-501 49 of 52



South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4178 

Section D Page: 
Facility ID: I S3992 
Revision #: 3 
Date: November 06, 2015 

SECTION D: FACILITY DESCRIPTION AND EQUIP:MENT SPECIFIC CONDITIONS 

The operator shall comply with the terms and conditions set forth below: 

[Devices subject to this condition: C4, ClO, C16, C22] 

012.5 The operator shall install and maintain a(n) non-resettable elapsed time meter to 
accurately indicate the elapsed operating time of the engine. 

[RULE 1110.2, 2-1-2008; RULE 1110.2, 9-7-2012; RULE 1303(b )(2)-0ffset, 5-10-1996; 

RULE l303(b)(2)-0ffset, 12-6-2002; RULE 1401, 9-10-2010; RULE 1470, 5-4-2012; 
Rli""LE 2012, 5-6-2005; 40CFR 60SubpartIlII,1-30-2013] 

[Devices subject to this condition : 025] 

D29.2 The operator shall conduct source test(s) for the pollutant(s) identified below. 

Pollutant(s) to I Required Test Method(s) I Averaging Time I Test Location 
be tested 
NH3 emissions I District_m_e_th_od- 20_7_.1 ___ ..-l _t_h_ou- r--------.l"_o_u-tl-et_o_f_th_e_S_C_R __ 

and 5 .3 or EPA method serving this equipment 
17 

W002AS-543385-RT-501 50 of 52



South Coast Air Quality Management District 
Z1865 Copley Drive, Diamond Bar, CA 91765-4178 

Section D Page: 30 
Facility 10: 153992 
Revi:iionll: 3 
Date: November06, 2015 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator shall comply with the terms and conditions set forth below: 

The test(s) shall be conducted at least quarterly during the first twelve months of 
operation and at least annually thereafter. The AQIYID shall be notified of the date and 
time of the test at least 10 days prior to the test 

If the turbine is not in operation during one calendar year, then no testing is required 
during that calendar year. 

The NOx concentration, as · determined by the CEMS, shall be simultaneously 
recorded during the ammonia sljp test. If the CEMS is inoperable, a test shall be 
conducted to detennine the N~ emissions using District Method 100. 1 measured 
over a 60 minute averaging time period. 

The test shall be conducted and the results submitted to the District within 60 days 
after the test date. 

The test shall be conducted to demonstrate compliance with the Rule 1303 
concentration limit 

[RULE 1303(a)(1)-BACT,5·10-1996; RULE 1303(a)(l)-BACT, 12-6-2002] 

[Devices subject to this condition: Dl, D7, DB, D19] 

D29.3 The operator shall conduct source test(s) for the pollutant(s) identified below. 

Pollutant(s) to I Required Test Method(s) I Sampling Time I Test Location 
be tested 
SOX emissions I AQMD Laboratory I Not Applicable I Fuel sample 

Method 307-91 
voe emissions District Method 25.3 J t hour I Outlet of the SCR 

PM emissions District method 5.1 I 4 hours 
serving this equipment 
I Outlet of the SCR 

serving this equipment 
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Southern California Public Power Authority - Canyon 
4Q19 Unit 3 NH3 

 

 

THIS IS THE LAST PAGE OF THIS DOCUMENT 
 

If you have any questions, please contact one of the 
following individuals by email or phone. 

   
Name: Mr. Sean Donovan 

Title: Client Project Manager 
Region: West 
E-Mail: SDonovan@montrose-env.com 
Phone: (714) 279-6777 

   
   

Name: Mr. Matt McCune 
Title: Regional Vice President 

Region: West 
E-Mail: MMccune@montrose-env.com 
Phone: (714) 279-6777 
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AMMONIA SLIP TEST 
AT CANYON POWER PLANT UNIT 4 
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Test Date: June 11, 2019 
Production Date: July 16, 2019 
Report Number: W002AS-543226-RT-53 
 
 

 



Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

CONFIDENTIALITY STATEMENT 
 

Except as otherwise required by law or regulation, this information contained in this 
communication is intended exclusively for the individual or entity to which it is addressed. 
This communication may contain information that is proprietary, privileged or confidential 
or otherwise legally exempt from disclosure. If you are not the named addressee, you are 
not authorized to read, print, retain, copy, or disseminate this message or any part of it. 
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

REVIEW AND CERTIFICATION 

All work, calculations, and other activities and tasks performed and presented in this document 
were carried out by me or under my direction and supervision. I hereby certify that, to the best of 
my knowledge, Montrose operated in conformance with the requirements of the Montrose Quality 
Management System and ASTM D7036-04 during this test project. 

 

Signature: 

 

Date: 7/16/2019 

Name: Sean Donovan Title: Client Project Manager 

I have reviewed, technically and editorially, details, calculations, results, conclusions, and other 
appropriate written materials contained herein. I hereby certify that, to the best of my knowledge, 
the presented material is authentic, accurate, and conforms to the requirements of the Montrose 
Quality Management System and ASTM D7036-04. 

 

Signature: 

 

Date: 7/16/2019 

Name: Matt McCune Title: Regional Vice President 
 
  

W002AS-543226-RT-53 3 of 53



Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

TABLE OF CONTENTS 

SECTION PAGE 

1.0  INTRODUCTION AND SUMMARY ...................................................................................... 5 

2.0  UNIT AND CEMS DESCRIPTION ....................................................................................... 6 
2.1  UNIT DESCRIPTION .................................................................................................. 6 
2.2  TEST CONDITIONS .................................................................................................... 7 
2.3  SAMPLE LOCATION .................................................................................................. 7 

3.0  TEST DESCRIPTION .......................................................................................................... 8 

4.0  TEST RESULTS .................................................................................................................. 9 

APPENDIX A RAW DATA ....................................................................................................... 10 
A.1 SAMPLE DATA SHEETS .......................................................................................... 11 
A.2 LABORATORY DATA ............................................................................................... 14 
A.3 QA/QC DATA ............................................................................................................ 19 

APPENDIX B FACILITY CEMS DATA .................................................................................... 25 

APPENDIX C CALCULATIONS .............................................................................................. 28 
C.1 GENERAL EMISSIONS CALCULATIONS ................................................................ 29 
C.2 SPREADSHEET SUMMARIES ................................................................................. 33 

APPENDIX D QUALITY ASSURANCE ................................................................................... 36 
D.1 AUALITY ASSURANCE PROGRAM SUMMARY ..................................................... 37 
D.2 SCAQMD AND STAC CERTIFICATIONS ................................................................ 43 
D.3 INDIVIDUAL QI CERTIFICATE ................................................................................. 46 

APPENDIX E APPLICABLE PERMIT SECTIONS .................................................................. 48 

LIST OF TABLES 

TABLE 1-1 AMMONIA SLIP TEST RESULTS ......................................................................... 5 

TABLE 4-1 AMMONIA SLIP TEST RESULTS ......................................................................... 9 

LIST OF FIGURES 

FIGURE 2-1 UNIT BLOCK DIAGRAM ....................................................................................... 6 
 
  

W002AS-543226-RT-53 4 of 53



Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

1.0 INTRODUCTION AND SUMMARY 

Montrose Air Quality Services, LLC (MAQS) was contracted the Canyon Power Plant to perform 
an ammonia slip test at Unit 4 as required by the facility Permit (Facility ID 153992) Condition 
Number D29.2. This report documents the results of the ammonia slip tests performed on June 
11, 2019. The test was performed by John Groenenboom, Shannon Scrugham, and Luis Olivares. 
John Groenenboom was the on-site Qualified Individual for MAQS. Ms. Bertha Hernandez 
coordinated the test for Canyon Power Plant. 

The test consisted of duplicate ammonia tests performed at 50 MW. The test program followed 
the procedures described in the initial compliance test protocol (MAQS document R038842). The 
results of the test are summarized in Table 1-1. The table shows that the ammonia slip from this 
unit was less than the permitted limit of 5 ppm corrected to 15% O2. 

TABLE 1-1 
AMMONIA SLIP TEST RESULTS 
CANYON POWER PLANT UNIT 4 

JUNE 11, 2019 
        

Parameter Units Result(1) Limit 
     

NH3 ppm 1.8  -- 
     

NH3 ppmc 1.7 5 
        
(1) Maximum of duplicate runs, as required by SCAQMD Method 207.1 

Section 2 of this document provides a brief description of the unit, test conditions, sample location, 
and CEMS. Details of the test procedures are provided in Section 3. Section 4 provides the results 
of each individual test. All raw data, calculations, quality assurance data, unit operating conditions, 
and CEMS data are provided in the appendices. 
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

GFFM 

 
TURBINE 

 
CO Catalyst 

& 
SCR Natural Gas 

2.0 UNIT AND CEMS DESCRIPTION 

2.1 UNIT DESCRIPTION 

The City of Anaheim Canyon Power Plant is located at 3071 E. Mira Loma Avenue, Anaheim, 
California 92806. The facility consists of four identical generating units. Each unit consists of a 
natural gas fired, GE Model LM6000PC Sprint simple cycle, gas turbine. The units are natural gas 
fired with a rated heat input of 479 MMBtu per hour at 46 degrees Fahrenheit, with water injection. 
The units are equipped with a CO catalyst and Selective Catalytic Reduction (SCR) system for 
NOx control. Figure 2-1 presents a block diagram of the unit. 

FIGURE 2-1 
UNIT BLOCK DIAGRAM 

CANYON POWER PLANT 
 
  

Stack Inside Diameter:    11 feet, 8 inches 
Distance from Upstream Disturbance: 23 feet, 4 inches (2.0 Diameters) 
Distance from Stack Exit:   16 feet, 6 inches (1.4 Diameters) 
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

2.2 TEST CONDITIONS 

The tests were performed with the unit operating at an average load of 50 MW. Tests were 
performed while the unit was firing natural gas and operating under normal conditions. Unit 
operation was established by the Canyon Power Plant operators. 

2.3 SAMPLE LOCATION 

The measurements were made from sample ports located on the exhaust stack. There are four 
sample ports equally spaced at this location. The stack inside diameter at the sample plane is 11 
feet, 8 inches. The sample ports are located 23 feet, 4 inches (2.0 diameters) downstream of the 
nearest flow disturbance and 16 feet, 6 inches (1.4 diameters) from the stack exit.  
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

3.0 TEST DESCRIPTION 

Flue gas samples were collected non-isokinetically using a SCAQMD Method 207.1 sample train. 
The samples were collected using a 12-point traverse at the exhaust stack location. Each test 
was performed over a 60 minute interval. The sample gas was drawn through a glass probe, 
Teflon sample line, two impingers each containing 100 ml of 0.1N H2SO4, an empty impinger, an 
impinger containing silica gel, and a dry gas meter. The optional nozzle and filter were not used 
since the source is natural gas fired. The contents of the sample line and the first three impingers 
were recovered and analyzed by SCAQMD Method 207.1 for ammonia concentration by Ion 
Specific Electrode analysis. 

Stack O2 and NOx concentrations and stack volumetric flow rate data were recorded from the 
Continuous Emission Monitoring System (CEMS) which is installed on the unit. These data were 
used to correct the ammonia concentration to 15% O2.  
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

4.0 TEST RESULTS 

The results of the test are summarized in Table 4-1. The results show that the maximum ammonia 
slip was 1.7 ppm @ 15% O2 which is less than the permitted limit of 5 ppm @ 15% O2. 

TABLE 4-1 
AMMONIA SLIP TEST RESULTS 
CANYON POWER PLANT UNIT 4 

JUNE 11, 2019 
              

Parameter Units Run 1 Run 2 Average Maximum(1) Limit 
        

Test  1-NH3-U4 2-NH3-U4    -- 
        

Date  6/11/2019 6/11/2019    -- 
        

Time  1027/1133 1213/1319    -- 
        

O2(2) % 14.43 14.39 14.41  --  -- 
        

Stack Flow(2) dscfm @ Tref 229,962  227,992  228,977   --  -- 
        

NOx(2) ppmc 2.3 2.1 2.2  -- 2.5 
        

NH3 ppm 1.8 1.6 1.7 1.8  -- 
        

NH3 ppmc 1.7 1.4 1.6 1.7 5 
        

NH3 lb/hr 1.1 1.0 1.1 1.1  -- 
        

NH3 lb/MMBtu 0.002 0.002 0.002 0.002  -- 
        

NH3 lb/MMSCF 2.4 2.1 2.2 2.4  -- 
              
(1) Maximum of duplicate test runs, as required by SCAQMD Method 207.1 
(2) From facility CEMS 
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

 

APPENDIX A 
RAW DATA 
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

 

Appendix A.1 
Sample Data Sheets 
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

 

Appendix A.2 
Laboratory Data 
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fjW MONTROSE 11' AlH 1tJ<.\l. llY .\llWl<' l:S 

AMMONIA BY ION SELECTIVE ELECTRci>DE ANALYSIS 

Project#: OD l /.1 '5 - S 4 321~ District Method: SCAQMD 207.1 Sample Date: brr c / I Cf ~ 
Client/Location: SCPPA VL.f Calibration Date: b 11 'b I iq Analysis Date: ~ {,f s117 
Sample Location: Si lvG k Calibration Curve: ~ -=-- -5?. bl l,'] f" ~ 5.obl lnalysfs Initials: K.c.. 

Test#'s: 11 l -NI-\ ; R2: D,gqCl °\ 

Electrode 1V 
Cone. Cavg 

µg NH3/ sample Potential µg NHs- (µg Nlifa 
(mVl (ml) 

N/ml -NI ml) 
sample 

S1andard Check: 
28µg NH3'ml 2.2 - J. 7, Y.3 1 27-4~1 - · 
Repeat 28 µg NH3'ml 2. 1. - 2 7, 4 3) ~ -

f - >-JJ.13 b5· I c; i; (, .. 7. 2.-Z... l 7 . iq'O i~o. 31.fi? 

rl?,i?Ol\.f 1-/J H?., b5, i ~ 7..· Ibo -- --
I 

1.- !VH- ; G~-. 1 ~2-t , , g33 f~ ~Jo I 3o5 . 51 f 

\"e\)e4 v Nrt-?J 70 0 ·- r. g z.(:; r-- -
I 

S l?•l~ 1,.. tJ th <g.2 - 'Z 1-5g3 :Z.Llf) -
rP"''•1t-i Si;i1}e )--A)}-h lt '1 - 2!·<6~) -·--

I ' 

let. J,Jtj JJJ-13 /,,. j 1.S - j_ l, 10 4 )_. 7,433 -
ff~tJ. v 2e.11Q tJllJ/,,. I /. q - '2.J.7hJ.. -,.---.. 

k.O\rewt b 'fuk 181. Cf - o .o/ 5 o.o 15 -
·re.l'tJti fllaff e/llf hia.11! 110.D - o. 0 rs - -

' .,:. tel J., J, Ja~lc- i8/.0 - 0.01..2. o.oz.Z -
Yt:1 nPni r::i·~/J "'JhA'lk f ~O . 9 - o.ol...2 - -

' 
DI. Hi.O i..la.-vi k /'i?o.o - 0·02.3 o.Dl2 -

n? o e At n T 1-J. ,..., 1-i lllill 1xo.5 - o.oz.i. - -
I 

26- 7fl/ ?..6.'i</f 1..~ .u~ NM" l1vil 2.8' - -
v 

i. ro 2. 6 .11t, v·o "'"'4'11- J_? M'I NJ../r,h11 
--. - -

I "" 
Notes: Total volume of samples and standards used: I 0 0 m I 

Volume of pH adjusting ISA used in ml: '2.Wl I 
Absorbing solution: o . l N ti i. $ '24.f 

Calculations: Cone. (µg NHs - NI ml) = 10 (P-BJiV 

P = electrode potential, B = y-intercept and M = slope 
Cavg =average result of duplicate analyses (µg NHs - NI ml)= (C1+C2)/2 
µg NH3/ sample= Cavg* 17.03/ 14.01 * lV 
mg I sample = µg /sample + 1 ooo 
ppm NHa =mg NH3'sample x 1Nmstd x 1/454000 x SV/17 x 106 

Comments/ Temp/pH 

Percent Recovery: . 
T o;::? '?C>,-

T::::2.-z,~ 

T='2Z0 G oH..c. l. 

T::: 7_7,0c.._ 

/ ;.z_z.ol oHL 2 

T;;-;?O<.. 

I::. 2. 2 e>G 

f'.:; 2?..PC_ 

T.:; 22°c 

T:::. 22.. 0 C. 

T::. 22°c 

T";' 2'2°<. 

T=2Z~ 

T ::. 7'z..'t. 

T.:= lz 'r 

/.;. zz.oc.., 
T :=ll't 

l:.:22"<:... 

il1" ~~t:r,!~~~~ 
Date of last revision 2114/2017 

05834059 
Master Document Storage\Forms\Datasheets\Lab Forms 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS CALCULATION 
Project Number: 002AS-543226 
Client/ Location: SCPPA 
Sample Location: U4 
District Method: SCAQMD 207.1 
Sample Date: 6/11/2019 
Analysis Date: 6/18/2019 
Analyst's Initials: KC 
Calibration Curve Slope -57.6167 
Y-inter~pt 85.0667 
R2 0.9999 
Probe#9 

Sample p Cone. 

mV i1g NH3 /ml as N 

28 ug NH3 /ml as N 2.2 27.431 

Repeat 28 ug NH/ml as N 2.2 27.431 
1-NH3 65.1 2.221 

Repeat 1- NH3 65.8 2.160 
2-NHa 69.9 1.833 

Repeat 2- NHa 70.0 1.826 

spike 2-NH3 8.2 21.583 
Reoeat 2-NH3 spike 7.9 21.643 

28 NH3'ml as N 2.5 27.104 

Repeat 28 ug NH3'ml as N 1.9 27.762 
Reagent Blank 189.9 O.Q15 

Repeat Reaoent Blank 190.0 0.015 
Field Brank 181.0 0.022 

Repeat Field Blank 180.9 0.022 
DI H20Blank 180.0 0.023 

Repeat DI H20 Blank 180.5 0.022 
28 NH3'ml as N 2.8 26.781 

Repeat 28 ug NH;/ml as N 2.6 26.996 

Notes: 
Measured Concentration of Ammonia (C) in µg NH3 /ml as N 
C=1 o<P-B)IM 

P = electrode potential (mV). M=slope and B=intercept 
Average Measured Ammonia Concentration (Cavg) = (C1 + C2)/2 
where C1, C2 results from duplicate analyses (µg NH3 /ml as N) 

Cavg (µg NHJml as NH3) = Cavg (µg NHJ ml as N) ~ 17.03114.01 

µg NH3 I sample = Cavg (µg NHJml as NH3) " 1V 

CavgasN 

27.431 

2.190 

1.830 

21.713 

27.433 

0.015 

0.022 

0.022 

26.888 

Used 100 ml of samples and standards with 2 ml ISA and constant stirring rate. 
All solutions turned blue and remained blue with !SA unless otherwise indicated. 
Sample PH and Temperatures can be found on the laboratoty datasheet. 
Maximum samples (including blanks) between 28 ug/ml ched< standard is 5 samples 
analyzed in duplicate. 

1V C avg as NH3 µg NH:J 

(ml) sample 

NA 33.344 NA 

556 2.662 1480.346 

587 2.224 1305.518 

NA 26.393 NA 

NA 33.346 NA 

NA 0.018 NA 

NA 0.026 NA 

NA 0.027 NA 

NA 32.685 NA 

W002AS-543226-RT-53 16 of 53



AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS QUALITY CONTROL 
Project Number: 002AS-543226 
Client/ Location: SCPPA 
Sample Location: U4 
District Method: SCAQMD 207 .1 
Sample Date: 6/11/2019 
Analysis Date: 611 8/2019 
Analyst's Initials: KC 

Sample % recovery RPD 
% 

26 ug NH3 /ml as N 
~peat 28 ug NH3/ml as NA 0.00 

1-NH3 
Repeat 1- NH3 NA 2.80 

2-NH3 
Repeat 2- NH3 NA 0.40 

spike 2-NH3 
Repeat 2-NH3 spike 103.58 -1.20 

28 NH3/ml as N 
~peat 28 ug NH3/ml as NA -2.40 

Reagent Blank 
Repeat ReaQent Blan~ NA 0.40 

Field Blank 
Repeat Field Blank NA -0.40 

DI H20 Blank 
Repeat DI H20 Blank NA 2.00 

28 NH3/ml as N 
eoeat 28 ug NH3/ml as NA -0.80 

Notes: 
spike: 100 ml sample+ 2 ml (1000 ~lg NH3 /ml as N) 

Matrix Spike Percent Recovery (%R) 
%R = (C spike*0.104 - Csample*0.102}/2 *100 
Cspike = average result of matrix spike (µg NHy' ml as N) 

RPA 
% 

-2 .03Z 

NA 

NA 

NA 

-2.025 

NA 

NA 

NA 

-3.970 

Relative Percent Difference (RPO)= (C1-C2}/ Cavg *100 (must be 5% or less) 
Relative Percent Accuracy (RPA) (must be 10% or less) 
RPA = (Cavg-theoretical value of standard}/ theoretical value of standard * 100 
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AMMONIA ELECTRODE CALIBRATION CURVE 

Probe9 
s ample Room 

NH3 concentration log NH3 concentration Electrode potential Temperature Temperature 

(µg NH3 I ml as N) (mV) (C) (C) 
1 0.000 84.7 22 22 
5 0.699 45.2 22 22 

20 1.301 10.4 22 22 
100 2.000 -30.5 22 22 

y =-57.6167x + 85.0667 
Ammonia Electrode Calibration Curve R2 =-0.9999 

100.0 

80.0 

> 
.§. 60.0 
<ii .-:::; 
c: 40.0 Q) 
~ 
0 
a. 

20.0 <II 
"O 
0 .... 

0.0 t) 
(I) 

0.000 w 
-20.0 

-40.0 

slope 
y-intercept 

Concentration 
(µg NH3 / ml as N) 

1 
5 

20 
100 

Calculation: 

6/18/2019 

0.500 1.000 2.000 

Logarithm of the concentration of ammonia (ug NH3/ ml as N) 

-57.6167 
85.0667 

Value LR line 

1.0148 
4.9196 
19.7661 

101.3407 

Difference % Difference 

0.0148 1.4765 
-0.0804 -1.6080 
-0.2339 -1.1695 
1.3407 1.3407 

Regression Line: P=M"log(µg of NH3/ ml as N)+B 

Measured Concentration of Ammonia (C) in µg I ml NH3 as N: C=1o<P-BJ1M 

where P =electrode potential, M= slope (must be -57±3) and B= intercept 

2.500 

All standards were prepared in 0.04N H2S04 and allowed to equilibrate to room temperature. 
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

 

Appendix A.3 
QA/QC Data 
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SCAQMD METHOD 207.1 ·AMMONIA 
DETERMINATION OF SAMPLE TIME 

Source: Canyon U4 
Date: 6/1 1/2019 

Performed by: JG 

Constants: 
1,000 mg/gram 
454 grams/lb 

35.315 SCF/SCM 
379.5 SCF/lb-mole 

1,000,000 parts/million parts 

MWNH3 17.03 lb/lb-mole 

MWN2 14.01 lb/lb-mole 

Variables: 

Target concentration 

0 2 correction factor 

Expected Flue Gas 0 2 

F 

5 ppm @ 0 2 correction factor 

15 % 02 

14.5 % 0 2 
2 Safety Factor 

P 128.5 electrode potential corresponding to minimum value on calibration curve (mV) 
B 128.83 y-intercept 
M -58.676 slope 

Vr 
Q@dH = 1 

Calculated Values: 

Target concentration 
Target concentration 

C1 
RL 

PSV 
PSV 
VSR 

PST 

Notes: 

0.5 Assumed liquid volume of probe rinse and first impinger (L) 

0.55 cfm 

5.4 ppm- raw 
3.90 mg/dscm 

1.013 Lowest concentration on a calibration curve {mg NH3-N/L) 

0.616 analytical mass reporting limit, mg 

0.316 Planned sample volume, cubic meters 
11.1 44 Planned sample volume, cubic feet 
33.0 achievable volumetric sampling rate {dscf/hr) 

20.3 Planned sample time, minutes (minimum) 

1) A minimum of 1 hour sample time is required for any mass per hour limits. 
2) Facility Permit or Rule may specify sample time 
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TIC 

1.0. Readout 

TC-CAL 1.0. 

T3 (OIL) 12-WCS 
T2 (Boiling H10) 12-WCS 

T1 {Ice/Water} 12-WCS 

t..W'\ iVlONTROS E ·w· J · .. = .. ··· = \ ~11·r·.: · ··: ,f: ··1 · 
• • • ... • :\ ,.... ... . .. • )~ • • " "' Q 

DIGITAL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: 12-WCS 
Readout Description: Control Box 

Date: 12t3112018 
Performed By: JGiDA!RH/jS 

Calibrated Thermocouple ID: TC-CAL 
T1 Reference Thermometer ID: 242195 
T2 Reference Thermometer ID: 242196 
T3 Reference Thermometer ID: 242'!67 

TIC - Readout Relerence Thermometer 
OF •f 

Reading 1 Reading 2 Reading 3 Ave1age Reading 1 Reading 2 Readina 3 

355 355 355 355 358 358 358 
209 209 209 209 212 212 212 

29 29 29 29 32 32 32 

1) Difference % ('R) = Diff~rence (°F) I (Average Tref +460) 

2) Pas.s if au Differences are less than 15% ('R) 

Thermocouple Source Readings 

TIC· Readout TIC Source 

TIC Source •F OF 

SJN R&adlna 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

T4 (-650 F) SIN 106970 648 648 643 648 650 650 650 
T3 (-370 FJ SIN 106970 381 351 36i 351 365 365 365 
T2 (-212 FJ SIN 106970 20!) '209 209 20ll 212 212 212 

T1 (-32 F) S/N 106970 2S 28 28 28 "'" y' ~2 32 

1) Difference% (°R) = Difference (°F} /(Average Tref + 460) 

2) Pass if all Oi1ferences aJe less than 1.5% (°R) 

Average 

358 
212 

32 

Average 

650 
365 

2·12 
32 

Difference 

OF o/o, ('R) 

3.0 0.4% 
3.0 0 .4% 

3.0 0.6% 

Difference 

OF %.(oR) 

2.0 0.2% 

4.0 0.5% 

3.0 0.4% 

4.0 0.8% 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 

January 2019 TC-Readout-Pitot-Nozzle·ADM-Mag Calibrations . v. l.xlsm 

2:13PM 

6/21/2019 W002AS-543226-RT-53 22 of 53



~ 
\ 

fV
\l

J
 N

 
t 

h
.\

.)
,)

 L
 

~ 
,\

 ~ 
i<

 
:~

.s
 =.

 
.. .. 

1; 
: 

·"
: 

~.
 

...:
 

W
E

T 
C

H
E

M
IC

A
L 

S
A

M
P

LI
N

G
 S

Y
S

TE
M

 D
A

TA
 A

N
D

 W
O

R
K

S
H

E
E

T 
-

S
TA

N
D

A
R

D
 

C
LI

E
N

T:
 

(e
. "

-Y
<d

\ 
A

M
B

IE
N

T
 T

E
M

P
E

R
A

T
U

R
E

: 
q 

Q
 

Im
p.

# 
C

o
n1

e
nt

s 
P

os
t-

T
es

t -
P

re
-T

e
st

=
 D

iff
er

en
ce

 
LO

C
A

T
IO

N
: 

U
J
4
1
~
~
 
~
 

D
A

 TE
: 

-f4
-lU

J 
9 

R
U

N
 N

O
: 

-
-y

j:
_

 /
U

l'J
 

O
P

E
R

A
T

O
R

: 
~
 

M
E

T
E

R
 B

O
X

 N
O

: 
Cr

!}
=>

 
M

E
T

E
R

 A
H

@
: 

l 
, 

fl.
::

25
:!

 
M

E
T

E
R

 Y
d:

 
( 

, 
~
 

S
T

A
C

K
 A

R
E

A
, 

FT
2:

 
L'
o

 6
 ·P

LU
 

T
R

A
V

E
R

S
E

 P
O

IN
T

S
, M

IN
/P

O
IN

T:
 _

_
 _ 

.6
.H

= 
_

_
 X

8
P

: 
P

ro
be

 C
on

di
tio

n,
 p

re
/p

os
t t

es
t: 

8
~
 

S
ili

ca
 G

el
 E

xp
an

de
d

, Y
IN

: 
/J

 
F

ilt
er

 C
on

di
tio

n 
af

te
r T

es
t 

tv
fa

 
C

he
ck

 W
ei

gh
t:

 
4

q
t(

 ,q
: I

p
(!)

.&
. 

O
 

1 

B
A

R
O

M
E

TR
IC

 P
R

E
S

S
U

R
E

: 
'2_

q
.7

5 
A

S
S

U
M

E
D

 M
O

IS
T

U
R

E
: 

L 
P

IT
O

T
 T

U
B

E
 C

O
E

F
F

, C
p:

 
~
 l
~
 

P
R

O
B

E
 !

D
 N

O
/M

A
T

E
R

IA
L:

 
1U

A=
=

u
w

s.. 
P

R
O

B
E

 L
E

N
G

T
H

: 
7

' 
Ci

 
N

O
Z

Z
LE

 ID
 N

O
/ M

A
T

E
R

IA
L:

 
1v

d-
N

O
Z

Z
LE

 D
!A

M
E

T
E

R
:

(
U

r
t 

F
IL

T
E

R
 N

O
/T

Y
P

E
: 

A
./

/f
 

P
R

E
-T

E
S

T
 L

E
A

K
 R

A
T

E
: 
:v

o.
 t:

cY
: C

F
M

@
 

re
 

in
. 

H
g

. 
P

O
S

T
-T

E
S

T
 L

E
A

K
 R

A
T

E
::

 
C

F
M

@
 

in
. H

Q
 

P
IT

O
T

 L
E

A
K

 C
H

E
C

K
-

P
R

E
: 

rJ
'/C

. 
P

O
S

T
: 

/V
'/J

_ 
C

H
A

IN
 O

F
 C

U
S

T
O

D
Y

: 
S

A
M

P
LE

 C
U

S
T

O
D

IA
N

__
__

_j
_{

z 
S

A
M

P
L

E
R

 
_ 

_.
&.>
~c
-· 

_
_ 

_ 
S

A
M

P
LE

 C
U

S
T

O
O

IA
N

_
U

:i
, 

J+-
s&

u 
7
7
~
.
~
 

(p
W

,o
 

;;z
 

'""2
. 

C-l
- 7

s:d
J 

~
 79

_ -
z_

{p
7

'(
, 

2=
 

~
 

!h
t 

C
3

7.
 7 

&
 ~q

. 7
_ 

t..1
 

>6
 

Q"
'1 

r-
. (

e 
'?S

"lg
-.

7 
- t-f
l_

 
c 

1
0

0
 

T
ot

al
: 
_

_
_

_
_

_
_

 -
-

-
-
-
-

M
et

er
 

L'\
P 

.6
.H

 
S

ta
ck

. 
P

ro
b

e 
F

ilt
er

 
Im

p
. O

ut
 

M
et

er
 T

em
p,

 "
F

 
V

ac
uu

m
 

0
2 

P
. s

ta
tic

 
P

oi
nt

 
T

im
e 

V
ol

um
e,

 f1
3 

in
. H

20
 

in
. H

20
 

T
em

p,
 °

F
 

T
em

p,
 °

F
 

T
em

p,
 °

F
 

T
em

p
, °

F
 

In
 

O
ut

 
in

. H
Q.

 
%

 
in

. H
20

 

A
ve

ra
oe

: 

Co
mm

en
ts

:
~
-
-
-
-
~
-
~
-
-
-
~
-
-
~
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
-
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
-
~
-
-
-
-
-
-
-
- D
S

83
40

49
 

D
a

te
 o

f l
a

st
 r

ev
is

io
n 

2/
1

4/
20

17
 

P
ag

e 
_

I_
 o

f_
,_

 
M

as
te

r 
D

oc
um

en
t 

S
to

ra
ge

\F
o

rm
s\

D
at

as
he

e
ts

\F
ie

ld
 D

at
as

he
et

s 

W002AS-543226-RT-53 23 of 53



C
H

A
IN

 O
F 

C
U

S
T

O
D

Y
 

C
L

IE
N

T
: 

S
C

P
P

A
 

P
R

O
JE

C
T

#
: 

0
0

2
A

S
-5

4
3

2
2

6
 

T
E

S
T

 D
A

T
E

(S
):

 _
6_1

1_
11

_2
0_

1_9
 _

_
_

_
_ 

_ 

L
O

C
A

T
IO

N
: 

U
4

 
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-

-
-
-
-

S
A

M
P

L
E

R
(S

):
 _

S_
S_

IL_
O _

_
_

_
_

_
 _ 

S
A

M
P

L
E

 L
O

C
A

T
IO

N
: 

S
ta

ck
 

P
R

O
JE

C
T

 M
A

N
A

G
E

R
: 

JG
 

-
-
-
-
-
-
-
-
-

T
E

S
T

 M
E

T
H

O
D

($
):

 _
S_

C_
A_Q

_M
_D

_2
_0

7_
._1

 -
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-

D
A

T
E

 D
U

E
: 

61
18

/2
0

1
9

 
~
-
-
-
-
-
-
-
-
-

O
U

T
S

ID
E

 L
A

B
 R

E
Q

U
IR

E
D

?
: 

N
o 

C
O

M
P

L
IA

N
C

E
 T

E
S

T
?:

 
Y

e
s 

~
-
-
-
-
-
-
-
-
-

D
A

T
E

 
T

IM
E

 
T

E
S

T
#

 
S

A
M

P
L

E
 D

E
S

C
R

IP
T

IO
N

 
C

O
N

T
A

IN
E

R
S

 
S

A
M

P
L

E
R

 
C

O
M

M
E

N
T

S
 

6/
11

12
01

9 
10

27
11

13
3 

1
-N

H
3-

U
4

 
P

ro
b

e
, 

Li
ne

, 
lm

pi
n

Qe
rs

 
1 

S
S

/L
O

 
6

/1
1

/2
0

1
9

 
12

13
/1

31
9 

2
-N

H
3-

U
4

 
P

ro
b

e
, 

Li
ne

, 
lm

pi
n

Qe
rs

 
1 

S
S

/L
O

 

6
/1

1
/2

0
1

9
 

R
e

a
g

e
n

t B
la

n
k 

0.
1 

N
 H

2S
04

 
1 

JG
 

6
/1

1
/2

0
1

9
 

R
ea

g
e

n
t B

la
n

k 
D

IH
2

0
 

1 
JG

 
6

/1
1

/2
0

1
9

 
F

ie
ld

 B
la

nk
 

P
ro

be
, 

Li
ne

, 
lm

p
in

g
e

rs
 

1 
S

S
/L

O
 

/ 
/?

'}
 

R
E

L
E

A
S

E
D

 B
Y

 
D

A
T

E
/T

IM
E

 
R

E
C

E
IV

E
D

 B
Y

 
D

A
T

E
fT

IM
E

 

~
/
 

(,;
/1
~

14.
 

{)
fp

;J
 

J,.
,.,, 

. /
ifo

r' 
(,
~
-
.
 

6
/i

i/
/9

 
0

s
o

0
 

~
./
/
 

I 
I 

A
N

A
L

Y
S

IS
 R

E
Q

U
IR

E
D

: 
N

H
3 

b
y 

S
C

A
Q

M
O

 2
0

7 
.1

 (
IS

E
} 

S
a
.
i
~
 1

? 
I e

s 
we

.r-e
.. 
_s
_t

'_o
_'

f'_
a
d
~
-
/l-
d-
-
i
f
-3
_ 0
_F
 _
_

 
h
_/k
~
-
,
-~
-
-
a-

_-/
~-,

,c-
t-
l
-,
g-

,--
s-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

~Y
11 

-~
-(
~N
'f
.-1

~~
.~

~-
~ 

D
a

te
 o

f L
a

st
 R

ev
is

io
n 

9
/1

/2
0

1
7

 

~
-

I 

C
ha

in
 o

f C
us

to
dy

 -
0

5
8

3
4

0
0

1
 -

E
xc

el
 

M
a

st
e

r 
D

o
cu

m
e

n
t S

to
ra

g
e

\F
o

rm
s\

D
a

ta
sh

e
e

ts
\L

a
b

 F
or

m
s 

W002AS-543226-RT-53 24 of 53



Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 
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APPENDIX C 
CALCULATIONS 
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Appendix C.1 
General Emissions Calculations 
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6.13

Psg
PbarPs 

GENERAL EMISSION CALCULATIONS 

I. Stack Gas Velocity 
A. Stack gas molecular weight, lb/lb-mole 

 

 

B. Absolute stack pressure, iwg 

 

C. Stack gas velocity, ft/sec 

 

II. Moisture 
A. Sample gas volume, dscf 

 

B. Water vapor volume, scf 

 

C. Moisture content, dimensionless 

 

III. Stack gas volumetric flow rate 
A. Actual stack gas volumetric flow rate, wacfm 

 

B. Standard stack gas flow rate, dscfm 

 

  

222dry %N * 0.28 + %O * 0.32 + %CO * 0.44 = MW

wowodrywet B * 18 + )B-(1 * MW = MW

wets
sps MW * P

28.95 * 29.92 *T*ΔP * C * 2.9 = V

d
m

ref
barmmstd Y*

T
T*)

13.6
ΔH + (P *  V* 0.03342 = V

R 528
T

 *  V* 0.0472 = V o
ref

lcwstd

) V+ (V
V = B

wstdmstd

wstd
wo

60 * A*  V= Q  ss

29.92
P*

T
T * )B-(1 * Q = Q s

s

ref
wosd
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IV. Gaseous Mass Emission Rates, lb/hr 

 

V. Emission Rates, lb/MMBtu 

 

VI. Percent Isokinetic 
 

I =  17.32 x Ts (Vmstd) x 520°R 
(1-Bwo) 0 x Vs x Ps x Dn2 Tref 

VII. Particulate emissions 

(a) Grain loading, gr/dscf 
C = 0.01543 (Mn/Vm std) 

(b) Grain loading at 12% CO2, gr/dscf 
C12% CO2 = C (12/% CO2) 

(c) Mass emissions, lb/hr 
M = C x Qsd x (60 min/hr)/(7000 gr/lb) 

(d) Particulate emission factor 

lb/106 Btu = Cx 1 lb x F x 20.9 
7000 gr 20.9 - % O2 

 
 

6
sdi

10 *SV 
60 * Q * MW * ppm

 = M

2
6
i

%O20.9
20.9*

10*SV
F*MW*ppm

MMBtu
lb



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Nomenclature: 

As = stack area, ft2 
Bwo = flue gas moisture content, dimensionless 
C12%CO2 = particulate grain loading, gr/dscf corrected to 12% CO2 
C = particulate grain loading, gr/dscf 
Cp = pitot calibration factor, dimensionless 
Dn = nozzle diameter, in. 
F = fuel F-Factor, dscf/MMBtu @ 0% O2 
H = orifice differential pressure, iwg 
I = % isokinetics 
Mn = mass of collected particulate, mg 
Mi = mass emission rate of specie i, lb/hr 
MW = molecular weight of flue gas, lb/lb-mole 
Mwi = molecular weight of specie i: 
 SO2:  64 
 NOx:  46 
 CO: 28 
 HC: 16 
0 = sample time, min. 
P = average velocity head, iwg =  
Pbar = barometric pressure, inches Hg 
Ps = stack absolute pressure, inches Hg 
Psg = stack static pressure, iwb 
Q = wet stack flow rate at actual conditions, wacfm 
Qsd = dry standard stack flow rate, dscfm 
SV = specific molar volume of an ideal gas at standard conditions, ft3/lb-mole 
Tm = meter temperature, °R 
Tref = reference temperature, °R 
Ts = stack temperature, °R 
Vs = stack gas velocity, ft/sec 
Vlc = volume of liquid collected in impingers, ml 
Vm = uncorrected dry meter volume, dcf 
Vmstd = dry meter volume at standard conditions, dscf 
Vwstd = volume of water vapor at standard conditions, scf 
Yd = meter calibration coefficient 
 
 
  

2)ΔP(

W002AS-543226-RT-53 32 of 53



Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

 

Appendix C.2 
Spreadsheet Summaries 
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Identifier 

A 
B 
c 
D 
E 
F 
G 

H 

I 
J 
K 
L 
M 
N 
0 
p 

Q 

R 

s 
T 

u 
v 
w 
x 
y 

z 
AA 
AB 

AC 

Note: 

SCAQMD 207 .1 EXAMPLE CALCULATION 
TEST NUMBER: 1-NH3-U4 

Descri2tion Units Eguation 

Reference Temperature F 
Reference Temperature R A + 460 
Meter Calibration Factor (Yd) 
Barometric Pressure "Hg 
Meter Volume acf 
Meter Temperature F 
Meter Temperature R F +460 

Delta H "H20 

Meter Volume (standard) dscf 0.03342 • E * (0 + H/13.6) * BIG • C 
Liquid Collected grams 
Water vapor volume scf 0 .0472 * J * B/528 
Moisture Content Kl(K +I) 
Gas Constant ft-lbf/lb-mole-R 
Specific Molar Volume SCF/lb-mole 385.3 .. B / 528 
F-Factor dscf/MMBtu 
HHV Btu/SCF 
Mass Conversion Factor lb/ug 

0 2 Correction Factor 

Stack Flow Rate @ 68 F dscfm 
Stack Flow Rate @ Tref dscfm s . B/528 

Mass NH3 ug 

Mass NH3 lb u· o 
MW of NH3 lb/lb-mole 

NH3 ppm (V • N *10"}/(1 * W) 

Flue Gas 0 2 % 

NH3 ppmc X * (20.9 - R)/(20.9 - Y) 

NH3 lb/hr X * T * W* 60/(N * 10°) 

NH3 lb/MM Btu {X • W • 0)/(385.3 * 10°) * 20.9/(20.9- Y) 

NH3 lb/MMSCF AB*P 

Value 

60 
520 

1.005 
29.69 

41.550 
86.1 

546.1 

1.5 

39.600 
107.5 
4.997 
0.112 

1545.33 
379.5 
8,710 
1,050 

2.2046E-09 

15 

233,500 
229,962 

1,480 

3.26E-06 

17.03 

1.8 

14.43 

1.7 

1.1 

0.002 

24 

(1) Some values may be slightly different from those shown on the run sheets due to round off errors. This page is intended to show 
the calculation m ethodology only. 
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SCAQMD METHOD 207.1 
DATA WORKSHEET AND SUMMARY 

Facility ... .. .... ... ... ... ... ... ... .. ... . ... ... .. Canyon Parameter ...... .. .. ......... .. ... ... ........ NH3 

Unit. .... .. . ... .. . .... .. .... .. .. .... .. . ..... . ... U4 Fuel. ................ .. .. ......... .. .. ........... Natural gas 
Sample Location ... .. ... ..... ...... ... ... Stack Data Bv .. .. .. ... .... .... ... ..... .. ....... ..... JG 
Test Number .......................... .... ..... .... 1-NH3-U4 2-NH3-U4 AveraQe Maximum Limit 

Reference Temperature (°F} ........... .... 60 60 
Test Date ..... ............ .. .............. ... ..... ... 6/11/2019 6/11/2019 
Test Method ................... ..................... SCAQMD 207.1 SCAQMD 207.1 
Sample Train ..................... .......... ....... 12-WCS 12-WCS 
Meter Calibration Factor ............ ... ..... 1.005 1.005 

Stack Area (ft2) ................................... 106.90 106.90 
Sample Time (Minutes) ........... ... ........ 60 60 
Barometric Pressure ("HQ} .. ... ..... .. ..... 29.75 29.75 
Start/Stop Time 1027/1133 1213/ 1319 
Meter Volume (acf) .............. .......... ..... 41.550 42.550 

Meter Temperature (°F) .... ............. ..... 86.1 87.8 
Meter Pressure Owg) ............... .......... . 1.5 1.5 
Liquid Volume (ml} ........ .. .. .... ....... .. ..... 107.5 112.0 
Stack 02 (%) ........................... .... ........ 14.43 14.39 14.41 (from facility CEMS) 
Unit Load (MW) .................................. 50.2 50.2 50.2 
Standard Sample Volume (SCF) ....... 39.680 40.509 
Moisture Fraction ............ ............. ....... 0.112 0 .114 

Stack Flow Rate (dscfm, 68 °F) .. ... ..... 233,500 231.500 232,500 (from facility CEMS) 
Stack Flow Rate (@ Tref) ............ ....... 229,962 227,992 228,977 
Gas Constant (ft-lbf/lb-mole-R) ..... ...... 1545.33 1545.33 
Molecular Weight NH3 (lb/lb-mole} .... . 17.03 17.03 

Specific Molar Volume (ft3/ lb-mole) .... 379.5 379.5 
F-Factor (dscf/MMBtu) ... ... ...... ..... ... 8,710 8,710 
HHV(Btu/SCF) .................. .. ... ....... 1,050 1,050 
Mass Conversion (lb/ug) ............. ....... . 2.2046E-09 2.2046E-09 

0 2 Correction Factor (%} ...... .............. 15 15 

Mass NH3 (ug) .......................... .... ...... 1,480 1,306 

Mass NH3 (lb} ................. ... ......... ... ..... 3.26E-06 2.88E-06 

NH3 (ppmv. flue gas) .......... .. ... ...... . 1.8 1.6 1.7 1.8 

NH3 (ppmv@ 0 2 Correction Factor) .. 1.7 1.4 1.6 1.7 5 
NH3 (lb/hr) ...... .. . ..... . ... .. .... ....... .. ... 1.1 1.0 1.1 1.1 

NH3 (lb/MMBtu) ...... .. ........... .. ........ 0 .002 0.002 0.002 0.002 
NH3 (lb/MMSCF} ... ........ .... ... .. . ..... . 2.4 2.1 2.2 2.4 

Note: SCAQMD Method 207 .1 requires the higher of the duplicate runs be reported as the test result. 

2019 Canyon 4 NH3 
7/13/2019 

7:26 PM 
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Quality Assurance Program Summary 
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QUALITY ASSURANCE PROGRAM SUMMARY 

As part of Montrose Air Quality Services, LLC (MAQS) ASTM D7036-04 certification, MAQS is 
committed to providing emission related data which is complete, precise, accurate, 
representative, and comparable. MAQS quality assurance program and procedures are designed 
to ensure that the data meet or exceed the requirements of each test method for each of these 
items. The quality assurance program consists of the following items: 

 Assignment of an Internal QA Officer 
 Development and use of an internal QA Manual 
 Personnel training  
 Equipment maintenance and calibration 
 Knowledge of current test methods 
 Chain-of-custody 
 QA reviews of test programs 

Assignment of an Internal QA Officer: MAQS has assigned an internal QA Officer who is 
responsible for administering all aspects of the QA program.  

Internal Quality Assurance Manual: MAQS has prepared a QA Manual according to the 
requirements of ASTM D7036-04 and guidelines issued by EPA. The manual documents and 
formalizes all of MAQS QA efforts. The manual is revised upon periodic review and as MAQS 
adds capabilities. The QA manual provides details on the items provided in this summary. 

Personnel Testing and Training: Personnel testing and training is essential to the production of 
high quality test results. MAQS training programs include: 

 A requirement for all technical personnel to read and understand the test 
methods performed 

 A requirement for all technical personnel to read and understand the MAQS QA 
manual 

 In-house testing and training 
 Quality Assurance meetings 
 Third party testing where available 
 Maintenance of training records. 

Equipment Maintenance and Calibration: All laboratory and field equipment used as a part of 
MAQS emission measurement programs is maintained according to manufacturer’s 
recommendations. A summary of the major equipment maintenance schedules is summarized in 
Table 1. In addition to routine maintenance, calibrations are performed on all sampling equipment 
according to the procedures outlined in the applicable test method. The calibration intervals and 
techniques for major equipment components is summarized in Table 2. The calibration technique 
may vary to meet regulatory agency requirements. 

Knowledge of Current Test Methods: MAQS maintains current copies of EPA, ARB, and 
SCAQMD Source Test Manuals and Rules and Regulations. 
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Chain-of-Custody: MAQS maintains chain-of-custody documentation on all data sheets and 
samples. Samples are stored in a locked area accessible only to MAQS source test personnel. 
Data sheets are kept in the custody of the originator, program manager, or in locked storage until 
return to MAQS office. Electronic field data is duplicated for backup on secure storage media. 
The original data sheets are used for report preparation and any additions are initialed and dated. 

QA Reviews: Periodic field, laboratory, and report reviews are performed by the in-house QA 
coordinator. Periodically, test plans are reviewed to ensure proper test methods are selected and 
reports are reviewed to ensure that the methods were followed and any deviations from the 
methods are justified and documented. 

ASTM D7036-04 Required Information 

Uncertainty Statement 

Montrose is qualified to conduct this test program and has established a quality management 
system that led to accreditation with ASTM Standard D7036-04 (Standard Practice for 
Competence of Air Emission Testing Bodies). Montrose participates in annual functional 
assessments for conformance with D7036-04 which are conducted by the American Association 
for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by 
at least one Qualified Individual (QI) as defined in D7036-04 Section 8.3.2. Data quality objectives 
for estimating measurement uncertainty within the documented limits in the test methods are met 
by using approved test protocols for each project as defined in D7036-04 Sections 7.2.1 and 
12.10. Additional quality assurance information is presented in the report appendices. 

Performance Data 

Performance data are available for review. 

Qualified Personnel 

A qualified individual (QI), defined by performance on a third party or internal test on the test 
methods, will be present on each test event. 

Plant Entry and Safety Requirements 

Plant Entry 

All test personnel are required to check in with the guard at the entrance gate or other designated 
area. Specific details are provided by the facility and project manager. 
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Safety Requirements 

All personnel shall have the following personal protective equipment (PPE) and wear them where 
designated: 

 Hard Hat 
 Safety Glasses 
 Steel Toe Boots 
 Hearing Protection 
 Gloves 
 High Temperature Gloves (if required) 

The following safety measures will be followed: 

 Good housekeeping 
 SDS for all on-site hazardous materials 
 Confine selves to necessary areas (stack platform, mobile laboratory, CEMS 

data acquisition system, control room, administrative areas) 
 Knowledge of evacuation procedures 

Each facility will provide plant specific safety training. 
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TABLE 1 
EQUIPMENT MAINTENANCE SCHEDULE 

     
Equipment Acceptance Limits Frequency of Service Methods of Service 

     
Pumps 1. Absence of leaks 

2. Ability to draw 
manufacturers required 
vacuum and flow 

As recommended by 
manufacturer 

1. Visual inspection 
2. Clean 
3. Replace parts 
4. Leak check 

     
Flow Meters 1. Free mechanical 

movement 
As recommended by 
manufacturer 

1. Visual inspection 
2. Clean 
3. Calibrate 

     
Sampling Instruments 1. Absence of malfunction 

2. Proper response to 
zero span gas 

As recommended by 
manufacturer 

As recommended by 
manufacturer 

     
Integrated Sampling Tanks 1. Absence of leaks Depends on nature of 

use 
1. Steam clean 
2. Leak check 

     
Mobil Van Sampling System 1. Absence of leaks Depends on nature of 

use 
1. Chang filters 
2. Change gas dryer 
3. Leak check 
4. Check for system 

contamination 
     
Sampling lines 1. Sample degradation 

less than 2% 
After each test series 1. Blow dry, inert gas 

through line until dry 
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TABLE 2 
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS 
     

Sampling Equipment Calibration Frequency Calibration Procedure Acceptable Calibration 
Criteria 

    

Continuous Analyzers Before and After Each 
Test Day 

3-point calibration error 
test < 2% of analyzer range 

    

Continuous Analyzers Before and After Each 
Test Run 

2-point sample system 
bias check < 5% of analyzer range 

    

Continuous Analyzers After Each Test Run 2-point analyzer drift 
determination < 3% of analyzer range 

    

CEMS System Beginning of Each Day leak check < 1 in. Hg decrease in 5 
min. at > 20 in. Hg 

    
Continuous Analyzers Semi-Annually 3-point linearity < 1% of analyzer range 

    

NOx Analyzer Daily NO2 -> NO converter 
efficiency > 90% 

    
Differential Pressure 
Gauges (except for 

manometers) 
Semi-Annually 

Correction factor based 
on 5-point comparison to 

standard 
+/- 5% 

    
Differential Pressure 
Gauges (except for 

manometers) 
Bi-Monthly 

3-point comparison to 
standard, no correction 

factor 
+/- 5% 

    

Barometer Semi-Annually 
Adjusted to mercury-in-

glass or National 
Weather Service Station 

+/- 0.1 inches Hg 

    

Dry Gas Meter Semi-Annually 
Calibration check at 4 

flow rates using a NIST 
traceable standard 

+/- 2% 

    

Dry Gas Meter Bi-Monthly 
Calibration check at 2 

flow rates using a NIST 
traceable standard 

+/- 2% of semi-annual 
factor 

    

Dry Gas Meter Orifice Annually 4-point calibration for 
H@ -- 

    

Temperature Sensors Semi-Annually 3-point calibration vs. 
NIST traceable standard +/- 1.5% 

    
Note: Calibration requirements will be used that meet applicable regulatory agency requirements. 
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

 

Appendix D.2 
SCAQMD and STAC Certifications 
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

 

Appendix D.3 
Individual QI Certificate 
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

 

APPENDIX E 
APPLICABLE PERMIT SECTIONS 
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South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4178 

Section D Page: & 
Facilitv JD: 153992 
Revision #: 3 
Diile: Novcmbcr06, 2015 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator shaJI comply with the terms and conditions set forth below: 

Equipment 

GAS TURBINE, NO. 4, NATURAL 

GAS, GENERAL ELECTRIC, MODEL 
LM6000PC SPRINT, SII\llPLE CYCLE, 

4 79 MMBTUIHR AT 46 DEG F, WITH 
INLETCHILLrNG, WJTHWATER 
INJECTION \'11TH 
AIN: 5558..11 

GENERA TOR. S0.95 MW 

ID Connected 
No. To 

019 C21 

RECLAIM 
Source Type/ 

Monitoring 
Unit 

l\OX: MAJOR 
SOURCE.,,. 

Emissions* 

And Requirements 

CO: 4 PPMVNATURAL GAS 

(4) (RULE l303{a)(J)-BACT, 

5-10-1996; RULE J303(a)(l) 

-BACT. 12-6-2002}; CO: 2000 
PPMV NATURAL GAS (5) 
(RULE 407, 4--2-1982); NOX: 2.5 

PPJMV NATURAL GAS (4) 

(RULE 2005, 6-3-201 J ]; NOX: 25 
PPMV NATURAL GAS (8) 

( 40CFR 60 Subpart K.KKK, 

7-6-2006]; PMlO: 0.01 

GRAINS/SCP NATURAL GAS 

(SA} (Rl~E 415, l~-19?6; 
RULE 475, 8-7-1978]; PMIO: 0.1 

GRAINS/SCP NATURAL GAS 

(S) [RULE 409, 8·7-1981); l'MlO: 

1.67 LBS/HR NATURAL GAS 

(5C) [RULF. l303(b}(2)·0ffset, 

S·l0-1996; RULE I 303(b)(2) 

-Offset, 12-6-2001]; PMlO: 11 

LBS/HR NATURAL GAS {SB} 
(RULE47S, 10·8·1976; RULE 
475, $-7-1978}; SOZ: (9) (40CFR 

7Z - Acid Raio Provisions, 
t t-:24-1997); SOX.: 0.06 

LBS/MMBTU NATURAL GAS 

(8) (40CfR 60 Subpart KKKK, 

7-6·2006]; VOC: 2 PPMV 

NATURAL GAS (4) [RULE 
1303(a)(l)-BACT, 5-J0-1996; 

RULE 1303{a)(l)-BACT, 

12-6-2002] 

(1) (lA) (IB) Denotes RECLAIM emission factor (2) (2A) (2B) Denotes RECLAThtl emission rate 
(3} Denotes RECLAIM concentration limit ( 4) Denotes BACT emission limit 
(S) (SA) (SB) Denotes command and control emissfon limit (6) Denotes air toxic control rule limit 

Conditions 

A63.l, A99.I, 
A99.2, A99-3, 

Al95.I, 

Al93.2, 

A195.3, 
A327.l, 

B61.l, Dl2.l, 

029.2, 029.3, 

082.1,082.2, 

El93.l, H23.l, 

1298.4, K40.I 

(7) Denotes NSR applicability limil (8) (SA) (SB} Denotes 40 CFR limit (e.g. NSPS, NESHAPS, etc.) 

(9) See App B for Emission Limits (I 0) See section J for NESHAPflv.!ACT requ~rements 
* * Refer to section F and G of this permit to detennine the monitoring, recordkceping and reporting requirements for this devi~. W002AS-543226-RT-53 49 of 53



South Coast Air Quality Management District 
21865 Copley Drtve, Diamond Bar, CA 91765-4 t 78 

Facilitv ID: 153992 
Revision #: 3 
Date: November06, 2015 

: , ,• : .. : '\· :"."::I:, ,.,·,:F··" ' lt·r.n::::1~iif;;:;r.1t.nliit1:ltr. .~·"='ri~R ... ·A: T .. E. 
:·:.: ·d\~~·~dJ.,:· :;£.,.~D.J:T:l~:~.' ' 1:_1.;:J'· .~·J1£~il!.I' · ·" · 

.·::.-.: .. :· .: ... : .. << .. ~·~:;.> ..... ~<.:.:_; i.r.·:~.;:-::-~. ~¥.~-~~~§.:-~~~::r."·:u"· : :: : 
•, . . ' ... ~.' :: ~. . . 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator shall comply with the terms and conditions set forth below: 

Equipment 

C'O OXIDATION CATALYST, NO. 4, 

BASF, 110 cumc FEET OF TOTAL 
CATAJ..YST VOLUl'vlE 

AJN: 476663 

SELECTIVECATALYTJC 
REDUC rION, NO. 4, CORMETECH 

CMHT -21, 1012 CU.FT.; WIDTH: 2 IT 
6 Dr; HEIGHT: 25 FT 9 JN; LENGTH: 
!SIT WITH 
A/N: 476<>63 

AMMONIA INJECTION 

STACK, TURBINE NO. 4, HEIGHT: 86 

FT; DIAMETER: I I FT 8 IN 

A/N: 55583 1 

ID 
No. 

C21 

C22 

S24 

Connected 
To 

DJ9C22 

C21 S24 

C22 

RECLAIM 
Source Type/ 
Monitoring 

Unit 

Emissions * 

And Requirements 

NW: 5 PPMV NATURAL GAS 

(4) {RULE 1303(11)(1)-BACT, 

5-I0-1996; RULE 1303(a)(J) 

·BACT. 12-6-2002) 

* (!) (lA) (lB) Denotes RECLAIM emission factor (2) (2A) (2B) Denotes RECLAIM emission rate 
{3) Denotes RECLAIM concentration limit (4) Denotes BACT emission limit 

(5) (SA) (SB) Denotes command and oortlrol etnission limit (6) Denotes air toxic control rule limit 

ConditioDB 

A195.7, 
Dl2,2, 012.3, 

Dl2.4, El79.l, 

El79.2, 

El93.l 

(7) Denotes NSR applicability limit (8) (SA.) (8B) Denotes 40 CFR limit (e.g. NSPS, NESHAPS, etc.) 
(9) See App B for Emission Limits (IO) See section J for NESHAP/MACT requirem ents 

* • Refer to section F and G of this permit to determine the monitoring, rCCOTdkeeping and reporting requirements for this device.. 
W002AS-543226-RT-53 50 of 53



South Coast Air Quality Management District 
21865 Copley Dr!ve, Diamond Bar, CA 91765-4178 

Section D Page: 
Facility ID: 153m 
Revision #: 3 
Date: November 06, 2015 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator shall comply with the terms and conditions set forth below: 

[Devices subject to this condition: C4, ClO, Cl6, C22] 

D12.5 The operator shall install and main1ain a(n) non-resettable elapsed time meter to 

accurately indicate the elapsed operating time of the engine. 

[RULE 1110.2, 2-1-2008; RULE 1110.2, 9-7-2012; RULE 1303(b)(2)-0ff.~t, 5-10-1996; 
RULE 1303(b)(2)-0ffset, 12-6-2002; RULE 1401, 9-10-2Ql0; RULE 1470, 5-4-2012; 
RULE 2012, 5-6-2005; 40CFR 60 Subpart IIII, 1-30-2013] 

(Devices subject to this condition : D25) 

D29.2 The operator shall conduct source test(s) for the pollutant(s) identified below. 

Pollutant(s) to Required Test Method(s) 

be tested 
NH3 emissions I District method 207.1 

and 5 .3 or EPA method 
17 

I Averaging Time 

11 hour 

Test Location· 

I Outlet of the SCR 
serving this equipment 

W002AS-543226-RT-53 51 of 53



South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765~4178 

Section D J>ag~: 30 
Facility ID: 153992 
Revision#: 3 
Date: November 06, 2015 

. . · ~J?Aciyr.~ :~~~If -~9;·:q*~~t.~c,: · .:· . .-.·_' . 
, .-CANYON -P:OWEil:·J>LANT :·: ._. -.:.: .· .. :- .;: .' . . . ·. : .. . . . . : . ·:· . . . .. . .. . :. ·. . . . 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The operator sh.all comply with the terms and conditions set forth below: 

The test(s) shall be conducted at least quarterly during the fast twelve months of 
operation and at least annually thereafter. The AQMD shall be notified of the date and 
time of the test at least 10 days prior to the test. 

If the turbine is not in operation during one calendar year, then no testing is required 
during that calendar year. 

The NO:x. concentration, as · detennined by the CEMS, shall be simultaneously 
recorded during the ammonia slip test. If the CEMS is inoperable, a test sha11 be 
conducted to detennine the NOx emissions using District Method 100. l measured 
over a 60 minute averaging time period. 

The test shall be conducted and the results submitted to the District within 60 days 
after the test date. 

The test shall be conducted to demonstrate compliance with the Rule 1303 
concentration limit 

[RULE 1303(a)(1)-BACT, 5-10-1996; RULE 1303(a)(l)-BACT, 12-6-2002] 

[Devices subject to this condition: DI, D7, D13, 019] 

D29.3 The operator shall conduct source test(s) for the pollutant(s) identified below. 

Pollutant(s) to I Requ.jred Test Method(s) I Sampling Time I Test Location 
be tested 
SOX emissions I AQMD Laboratory 

Method 307-91 
I Not Applicable I Fuel sample 

voe emissions I District Method 25.3 ] 1 hour ] Outlet of the SCR 

PM emissions ] District method 5 .1 ] 4 hours 
serving this equipment 

) Outlet of the SCR 
serving this equipment 
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Southern California Public Power Authority 
2Q19 Canyon Unit 4 NH3 

 

 

THIS IS THE LAST PAGE OF THIS DOCUMENT 
 

If you have any questions, please contact one of the 
following individuals by email or phone. 

   
Name: Mr. John Groenenboom 

Title: Client Project Manager 
Region: Western 
E-Mail: JGroenenboom@montrose-env.com 
Phone: (714) 279-6777 

   
   

Name: Mr. Matt McCune 
Title: Regional Vice President 

Region: Western 
E-Mail: MMccune@montrose-env.com 
Phone: (714) 279-6777 
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CANYON POWER PLANT 
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ATTACHMENT 18 

AQ-17 
NH3 FLOW METER ACCURACY REPORTS 





















 

 

 

CANYON POWER PLANT 
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AQ-18 
SCR INLET TEMPERATURE SENSOR 

CALIBRATION REPORTS 



 

 

Calibration: SCR Inlet Temperature 
Unit 1 TE-403A-403D 

 
 



MC6 : 605835

NH3 INJ SKID

1-TE-403A

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:31:37 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

2/1/2019 10:21:23 AMCalibration time

Environment
Temperature

CANYON/ERU/U1/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U1 SCR INLET TEMP (ud)Name
Next Calibration

2/1/2019 10:21:23 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 1-TE-403A

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -0.667 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 100.00 100.0 94.000 -0.667
550.0 550.00 550.0 545.000 -0.556

1000.0 999.99 1000.0 995.500 -0.499



MC6 : 605835

NH3 INJ SKID

1-TE-403B

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:31:37 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

2/1/2019 10:24:47 AMCalibration time

Environment
Temperature

CANYON/ERU/U1/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U1 SCR INLET TEMP (ud)Name
Next Calibration

2/1/2019 10:24:47 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 1-TE-403B

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -0.556 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 100.00 100.0 95.000 -0.556
550.0 550.00 550.0 545.500 -0.500

1000.0 1000.00 1000.0 996.000 -0.444



MC6 : 605835

NH3 INJ SKID

1-TE-403C

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:31:37 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

2/1/2019 10:28:38 AMCalibration time

Environment
Temperature

CANYON/ERU/U1/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U1 SCR INLET TEMP (ud)Name
Next Calibration

2/1/2019 10:28:38 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 1-TE-403C

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -0.667 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 100.00 100.0 94.000 -0.667
550.0 550.01 550.0 545.000 -0.557

1000.0 1000.01 1000.0 995.500 -0.501



MC6 : 605835

NH3 INJ SKID

1-TE-403D

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:31:37 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

2/1/2019 10:32:11 AMCalibration time

Environment
Temperature

CANYON/ERU/U1/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U1 SCR INLET TEMP (ud)Name
Next Calibration

2/1/2019 10:32:11 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 1-TE-403D

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -0.612 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 100.01 100.0 94.500 -0.612
550.0 550.01 550.0 545.000 -0.557

1000.0 1000.00 1000.0 995.500 -0.500



 

 

Calibration: SCR Inlet Temperature 
Unit 2 TE-403A-403D 



MC6 : 605835

NH3 INJ SKID

2-TE-403A

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:32:35 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

1/31/2019 10:14:33 AMCalibration time

Environment
Temperature

CANYON/ERU/U2/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U2 SCR INLET TEMP (ud)Name
Next Calibration

1/31/2019 10:14:33 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 2-TE-403A

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -0.720 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 99.98~ 100.0 93.500 -0.720~
550.0 549.96 550.0 544.500 -0.607

1000.0 999.97 1000.0 995.000 -0.552



MC6 : 605835

NH3 INJ SKID

2-TE-403B

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:32:35 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

1/31/2019 10:18:28 AMCalibration time

Environment
Temperature

CANYON/ERU/U2/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U2 SCR INLET TEMP (ud)Name
Next Calibration

1/31/2019 10:18:28 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 2-TE-403B

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -0.442 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 99.98 100.0 97.000 -0.331
550.0 549.98 550.0 547.000 -0.331

1000.0 999.98 1000.0 996.000 -0.442



MC6 : 605835

NH3 INJ SKID

2-TE-403C

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:32:35 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

1/31/2019 10:22:35 AMCalibration time

Environment
Temperature

CANYON/ERU/U2/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U2 SCR INLET TEMP (ud)Name
Next Calibration

1/31/2019 10:22:35 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 2-TE-403C

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -0.443 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 99.99 100.0 96.000 -0.443
550.0 549.99 550.0 546.000 -0.443

1000.0 999.99 1000.0 996.500 -0.388



MC6 : 605835

NH3 INJ SKID

2-TE-403D

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:32:35 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

1/31/2019 10:26:02 AMCalibration time

Environment
Temperature

CANYON/ERU/U2/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U2 SCR INLET TEMP (ud)Name
Next Calibration

1/31/2019 10:26:02 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 2-TE-403D

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -0.221 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 99.99 100.0 98.000 -0.221
550.0 549.99 550.0 548.000 -0.221

1000.0 999.99 1000.0 998.000 -0.221



 

 

Calibration: SCR Inlet Temperature 
Unit 3 TE-403A-403D 



MC6 : 605835

NH3 INJ SKID

3-TE-403A

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:33:24 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

1/30/2019 12:19:42 PMCalibration time

Environment
Temperature

CANYON/ERU/U3/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U3 SCR INLET TEMP (ud)Name
Next Calibration

1/30/2019 12:19:42 PM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 3-TE-403A

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -0.223 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 99.99 100.0 98.000 -0.221
550.0 550.01 550.0 548.000 -0.223

1000.0 1000.01 1000.0 999.000 -0.112



MC6 : 605835

NH3 INJ SKID

3-TE-403B

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:33:24 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

1/30/2019 12:24:20 PMCalibration time

Environment
Temperature

CANYON/ERU/U3/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U3 SCR INLET TEMP (ud)Name
Next Calibration

1/30/2019 12:24:20 PM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 3-TE-403B

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: 0.221 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 100.01 100.0 102.000 0.221
550.0 550.01 550.0 549.000 -0.112

1000.0 1000.01 1000.0 1001.500 0.166



MC6 : 605835

NH3 INJ SKID

3-TE-403C

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:33:24 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

1/30/2019 12:31:44 PMCalibration time

Environment
Temperature

CANYON/ERU/U3/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U3 SCR INLET TEMP (ud)Name
Next Calibration

1/30/2019 12:31:44 PM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 3-TE-403C

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -0.391 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 100.03~ 100.0 97.500 -0.281~
550.0 550.05~ 550.0 547.000 -0.339~

1000.0 1000.02~ 1000.0 996.500 -0.391~



MC6 : 605835

NH3 INJ SKID

3-TE-403D

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:33:24 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

1/30/2019 12:36:09 PMCalibration time

Environment
Temperature

CANYON/ERU/U3/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U3 SCR INLET TEMP (ud)Name
Next Calibration

1/30/2019 12:36:09 PM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 3-TE-403D

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -0.450 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 100.03~ 100.0 96.500 -0.392~
550.0 550.05~ 550.0 546.000 -0.450~

1000.0 1000.04~ 1000.0 996.000 -0.449~



 

 

Calibration: SCR Inlet Temperature 
Unit 4 TE-403A-403D 

 
 
 



MC6 : 605835

NH3 INJ SKID

4-TE-403A

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:20:15 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

1/29/2019 11:08:05 AMCalibration time

Environment
Temperature

CANYON/ERU/U4/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U4 SCR INLET TEMP (ud)Name
Next Calibration

1/29/2019 11:08:05 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 4-TE-403A

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-2.000

-1.000

0.000

1.000

2.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 1 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -0.666 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 99.99 100.0 94.000 -0.666
550.0 550.00 550.0 545.000 -0.556

1000.0 1000.00 1000.0 996.000 -0.444



MC6 : 605835

NH3 INJ SKID

4-TE-403B

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:20:15 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

1/29/2019 11:14:28 AMCalibration time

Environment
Temperature

CANYON/ERU/U4/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U4 SCR INLET TEMP (ud)Name
Next Calibration

1/29/2019 11:14:28 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 4-TE-403B

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-2.000

-1.000

0.000

1.000

2.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 1 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -0.556 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 100.00 100.0 95.000 -0.556
550.0 549.99 550.0 545.000 -0.554

1000.0 1000.00 1000.0 996.000 -0.444



MC6 : 605835

NH3 INJ SKID

4-TE-403C

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:20:15 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

1/30/2019 10:07:32 AMCalibration time

Environment
Temperature

CANYON/ERU/U4/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U4 SCR INLET TEMP (ud)Name
Next Calibration

1/30/2019 10:07:32 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 4-TE-403C

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -1.111 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 100.00 100.0 90.000 -1.111
550.0 550.00 550.0 541.000 -1.000

1000.0 999.99 1000.0 991.000 -0.999



MC6 : 605835

NH3 INJ SKID

4-TE-403D

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 2/1/2019 12:20:15 PM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

SCR INLET TEMPName
Position

1/30/2019 10:12:04 AMCalibration time

Environment
Temperature

CANYON/ERU/U4/Plant
Location

VINCENT NGUYENCalibrated by:

100 ... 1000 °F

U4 SCR INLET TEMP (ud)Name
Next Calibration

1/30/2019 10:12:04 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 4-TE-403D

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

100 ... 1000 °FRange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-4.000

-2.000

0.000

2.000

4.000

Input [°F]

100.00 325.00 550.00 775.00 1000.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 2 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

TC-R-OUT/ TC1 : 65279
Due Date: 4/12/2019
Due Date: 4/13/2019
Due Date: 
Due Date: 

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: -1.110 % of span
Nominal

Input
[°F]

Actual Input
[°F]

Nominal
Output

[°F]

Actual
Output

[°F]
Found Error
[% of span]

100.0 99.99 100.0 90.000 -1.110
550.0 550.00 550.0 541.000 -1.000

1000.0 1000.00 1000.0 991.000 -1.000



 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 20 

AQ-19 
SCR DIFFERENTIAL PRESSURE SENSOR  

CALIBRATION REPORTS 



MC6 : 605835

U1 ERU

1-PDIT-4
393478

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 3/1/2019 11:31:32 AM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

U1 SCR DPName
Position

2/7/2019 9:16:37 AMCalibration time

Environment
Temperature

Plant
Location Rosemount 3051C

VINCENT NGUYENCalibrated by:

0 ... 10 inH2O (G)

U1 SCR DP (ud)Name
Next Calibration

2/7/2019 9:16:37 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 1-PDIT-4

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

4 ... 20 mARange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-2.000

-1.000

0.000

1.000

2.000

Input [inH2O]

0.00 2.50 5.00 7.50 10.00

As Found (1)

As Left (2)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 1 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

P2C : 69381
Due Date: 4/12/2019
Due Date: 4/12/2019

MC6 : 605835
IN : 25613

Due Date: 4/12/2019
Due Date: 4/12/2019

Page: 1/ 1

1. As Found FAILED
Maximum Error: 1.626 % of span

Nominal
Input

[inH2O]
Actual Input

[inH2O]
Nominal
Output
[mA]

Actual
Output
[mA]

Found Error
[% of span]

0.0000 0.01 4.0000 4.0717 0.348
2.500 2.41 8.000 7.9535 0.609
5.000 5.02 12.000 12.1812 0.933
7.500 7.45 16.000 16.1186 1.241

10.000 10.03 20.000 20.3082 1.626
7.500 7.65 16.000 16.4352 1.220
5.000 5.13 12.000 12.3472 0.870
2.500 2.61 8.000 8.2665 0.566

0.0000 0.00 4.0000 4.0468 0.293

2. As Left PASSED, DO NOT ADJUST

Maximum Error: 0.116 % of span
Nominal

Input
[inH2O]

Actual Input
[inH2O]

Nominal
Output
[mA]

Actual
Output
[mA]

Found Error
[% of span]

0.0000 0.01 4.0000 4.0219 0.037
2.500 2.65 8.000 8.2408 0.005
5.000 4.93 12.000 11.8892 0.008
7.500 7.50 16.000 16.0186 0.116

10.000 9.95 20.000 19.9087 -0.071
7.500 7.56 16.000 16.0925 -0.022
5.000 5.14 12.000 12.2157 -0.052
2.500 2.67 8.000 8.2669 -0.032

0.0000 0.00 4.0000 3.9920 -0.050



MC6 : 605835

U1 ERU

2-PDIT-4
393483

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 3/1/2019 11:36:49 AM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

U2 CO CAT DPName
Position

2/6/2019 9:16:23 AMCalibration time

Environment
Temperature

Plant
Location Rosemount 3051C

VINCENT NGUYENCalibrated by:

0 ... 5 inH2O (G)

U2 CO CAT DP (ud)Name
Next Calibration

2/6/2019 9:16:23 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 2-PDIT-4

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

4 ... 20 mARange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-2.000

-1.000

0.000

1.000

2.000

Input [inH2O]

0.00 1.25 2.50 3.75 5.00

As Found (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 1 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

P2C : 69381
Due Date: 4/12/2019
Due Date: 4/12/2019

MC6 : 605835
IN : 25613

Due Date: 4/12/2019
Due Date: 4/12/2019

Page: 1/ 1

1. As Found PASSED, DO NOT ADJUST

Maximum Error: 0.595 % of span
Nominal

Input
[inH2O]

Actual Input
[inH2O]

Nominal
Output
[mA]

Actual
Output
[mA]

Found Error
[% of span]

0.0000 0.05 4.0000 4.2552 0.595
1.250 1.25 8.000 8.0883 0.552
2.500 2.59 12.000 12.3641 0.476
3.750 3.78 16.000 16.1500 0.338

5.0000 4.97 20.0000 19.9736 0.435
3.750 3.79 16.000 16.1874 0.371
2.500 2.53 12.000 12.1448 0.305
1.250 1.24 8.000 8.0282 0.376

0.0000 0.06 4.0000 4.2652 0.458



MC6 : 605835

U3 ERU

3-PDIT-4
393480

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 3/1/2019 11:39:09 AM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

U3 SCR DPName
Position

2/6/2019 10:47:44 AMCalibration time

Environment
Temperature

Plant
Location Rosemount 3051C

VINCENT NGUYENCalibrated by:

0 ... 10 inH2O (G)

U3 SCR DP (ud)Name
Next Calibration

2/6/2019 10:47:44 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 3-PDIT-4

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

4 ... 20 mARange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-2.000

-1.000

0.000

1.000

2.000

Input [inH2O]

0.00 2.50 5.00 7.50 10.00

As Left (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 1 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

P2C : 69381
Due Date: 4/12/2019
Due Date: 4/12/2019

MC6 : 605835
IN : 25613

Due Date: 4/12/2019
Due Date: 4/12/2019

Page: 1/ 1

1. As Left PASSED, DO NOT ADJUST

Maximum Error: 0.208 % of span
Nominal

Input
[inH2O]

Actual Input
[inH2O]

Nominal
Output
[mA]

Actual
Output
[mA]

Found Error
[% of span]

0.0000 0.07 4.0000 4.1178 0.036
2.500 2.47 8.000 7.9853 0.208
5.000 4.85 12.000 11.7892 0.183
7.500 7.34 16.000 15.7752 0.195

10.000 10.01 20.000 20.0406 0.154
7.500 7.61 16.000 16.2054 0.184
5.000 5.03 12.000 12.0740 0.163
2.500 2.51 8.000 8.0362 0.126

0.0000 0.06 4.0000 4.1164 0.128



MC6 : 605835

U4 ERU

4-PDIT-403
393481

Linear

Device ID
Serial Number
Manufacturer

Transfer Function

Printed: 3/1/2019 11:29:59 AM
Printed by: vnguyen
CMX Version: 2.11.214.0 (2.11)

U4 SCR DPName
Position

2/28/2019 10:05:25 AMCalibration time

Environment
Temperature

CANYON/ERU/U4/Plant
Location Rosemount 3051C

VINCENT NGUYENCalibrated by:

0 ... 10 inH2O (G)

U4 SCR DP (ud)Name
Next Calibration

2/28/2019 10:05:25 AM

Environment
Humidity

Calibration Certificate
Certificate Number: 

Position ID: 4-PDIT-403

Device

Rangeability
Operating
Temperature

Work Order Number

Function Calibration Event

Operating Humidity

Calibration Note:

4 ... 20 mARange

Output Module
Output Calibrator
Input Module
Input Calibrator

O
u

tp
u

t 
E

rr
o

r 
[%

 o
f 
s
p

a
n

]

-2.000

-1.000

0.000

1.000

2.000

Input [inH2O]

0.00 2.50 5.00 7.50 10.00

As Left (1)

Error Limit

Adjust If

Adjust To

Do Not Adjust If

Classification

Due Date
Reject If Error > 1 % of span
Adjust To Error < 40 % of Reject If Error

Calibration Strategy

Calibration Procedure
0Interval

Calibrators

P2C : 69381
Due Date: 4/12/2019
Due Date: 4/12/2019

MC6 : 605835
IN : 25613

Due Date: 4/12/2019
Due Date: 4/12/2019

Page: 1/ 1

1. As Left PASSED, DO NOT ADJUST

Maximum Error: -0.283 % of span
Nominal

Input
[inH2O]

Actual Input
[inH2O]

Nominal
Output
[mA]

Actual
Output
[mA]

Found Error
[% of span]

0.0000 -0.01 4.0000 3.9804 -0.023
2.500 2.51 8.000 8.0032 -0.080
5.000 4.92 12.000 11.8309 -0.257
7.500 7.47 16.000 15.9068 -0.283

10.000 10.00 20.000 19.9689 -0.194
7.500 7.46 16.000 15.8987 -0.233
5.000 5.11 12.000 12.1425 -0.209
2.500 2.50 8.000 7.9843 -0.098

0.0000 -0.01 4.0000 3.9849 0.006



 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 21 

WASTE-10 
COOLING TOWER SLUDGE TESTING 



 

 

 
 

No Sludge developed for CY 2019 
 
 
 


	1.0  Facility Description:



