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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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CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 SCAQMD COMPLIANCE

AQMD Requirement Limit Limit Period Unit 1 
Done

Unit 1
Due

Unit 2
Done

Unit 2
Due

Unit 3
Done

Unit 3 
Due

Unit 4 
Done

Unit 4 
Due

Canyon
Site

Done

Canyon Site
Due

Responsible

CEMS Calibration Stack and Turbine each 24 hours Daily prior to fires lit Daily Daily Daily Daily Daily Daily Daily Daily Daily DAHS/Operator Confirm
NOx pounds Daily Daily Daily Daily Daily Daily Daily Daily Daily DAHS/Operator/Hernandez Confirm
NOx pounds monthly Electronic 15 days at the end of the month 1/4/19 2/15/19 DAHS/Hoffard/Hernandez Confirm
NOx pounds quarterly Electronic 30 days at the end of the Quarter 1/4/19 4/30/19 DAHS/Hoffard/Hernandez Confirm
QCER 30 days at the end of the first 3 calendar Quarters 10/30/18 1/30/19 Hernandez/Hoffard
NOx pounds Annual Permit Emissions Program report (APEP) 60 days after the end of the calendar year 2/22/18 2/28/19 Hernandez/Hoffard
RATA - RECLAIM/Acid Rain Every Six months or annually if incentive is met 8/21/18 9/30/19 8/23/18 9/30/19 10/30/18 12/31/19 5/16/18 6/30/19 Montrose/Hoffard/Hernandez
RATA - CO Spiking 218 Annually 8/21/18 9/30/19 8/23/18 9/30/19 10/30/18 12/31/19 5/16/18 6/30/19 Montrose/Hoffard/Hernandez
Ammonia slip NH3 slip test 5 ppm 5 PPM Every quarter 1st year then annually 8/21/18 9/30/19 8/23/18 9/30/19 10/30/18 12/31/19 5/16/18 6/30/19 Montrose/Hoffard/Hernandez
Particulate PM, VOC & SOx Tri-Annual Test 1.67 lb/hr; 2.0 ppm; .06 lb/MMbtu per unit Every 3 years 8/22-23/17 9/30/20 8/24-25/17 9/30/20 4/17-18/17 4/30/20 4/19-20/17 4/30/20 Montrose/Hoffard/Hernandez
Particulate PM (per Permit met the 3-year cycle on 2017) 1.67 lb/hr Every 18 months in a 3 year period 2/8/16 not required 2/9/16 not required 11/4/15 not required 11/5/15 not required Montrose/Hoffard/Hernandez
Fuel Flow, Pressure, & Temperature calibration pass or fail 2% accuracy Annually 5/1/18 5/1/19 5/3/18 5/3/19 5/7/18 5/7/19 5/9/18 5/9/19 Wilmington Inst/Hoffard
SCR Inlet temperature probe calibration Annually 5/1/18 5/1/19 5/3/18 5/3/19 5/7/18 5/7/19 5/9/18 5/9/19 V Nguyen/Hoffard
SCR differential pressure calibration pass or fail 2% accuracy Annually 5/1/18 5/1/19 5/3/18 5/3/19 5/7/18 5/7/19 5/9/18 5/9/19 V Nguyen/Hoffard
Ammonia flow meter pass or fail 2% accuracy Annually 5/1/18 5/1/19 5/3/18 5/3/19 5/7/18 5/7/19 5/9/18 5/9/19 Wilmington Inst/Hoffard
CEMS enclosure Temperature element calibration pass or fail 2% accuracy Annually 5/1/18 6/1/19 5/3/18 6/1/19 5/7/18 6/1/19 5/9/18 6/1/19 V Nguyen/Hoffard
Regenerate Diesel Particulate Filter 8/14/17 24 starts Quinn/Hoffard
Diesel NOx pounds quarterly electronic RECLAIM RTC Holdings 15 days after the end of the quarter 1/4/19 4/30/19 Hoffard/Hernandez/CEMS/DAHS 
Diesel tune up (Annual) Manufactures specifications 4 degrees retarded Annually 9/7/18 6/30/19 Quinn/Hoffard
Metal Coating Log - Rule 1107 (VOC) Log coatings used on site Annually 12/31/18 12/31/19 Operator/Hoffard/Hernandez
Natural Gas Sample analysis Manufactures specifications 0.25 grains H2S/100 scf Monthly 12/5/18 1/30/19 Quantum/Hoffard/Hernandez
218 report (non-RECLAIM elements) PPM & Emission Rates Semi-annual 7/26/18 1/30/19 Hernandez/Hoffard
Title V Permit Renewal (Application due to AQMD 180 days prior to 11/5/20 (May 23, 2020) Compliance Report Every 5 years; Apply 180 days prior to expiration; 11/6/15 11/5/20 Hoffard/Hernandez
Title V 500 SAM Report Compliance Report Semi-annual 7/26/18 2/28/19 Hernandez/Hoffard
Title V 500 ACC Report Compliance Report Annually 3/8/18 3/1/19 Hoffard/Hernandez
Annual Emissions Report (AER) Compliance Report 75 days at the end of calendar year 3/1/18 3/16/19 Hernandez/Hoffard
RECLAIM equipment breakdown Upon Discovery Upon Discovery Verbal report to AQMD within 1 hour of discovery Hoffard/Operator/Hernandez
Non-RECLAIM equipment breakdown Upon Discovery Upon Discovery Verbal report to AQMD within 24 hours of discovery Hoffard/Operator/Hernandez
Stack NOx Limit 2.5 parts per million 2.5 PPM 60 minute average Hoffard/Operator/Hernandez
Ammonia Slip Limit 5 parts per million 5 PPM 60 minute average Hoffard/Operator/Hernandez
Start-up NOx Limit 14.27 pounds 14.27 lbs per 60 min 60 minute average Hoffard/Operator/Hernandez
Shut-down NOx Limit 4.07 pounds 4.07 lbs per 60 min 10 minutes average Hoffard/Operator/Hernandez
**Maintenance Operations NOx Limit 44.0 pounds 44.0 lbs in any hour 60 minute average Hoffard/Operator/Hernandez
CO Limit 4.0 parts per million 4 PPM 60 minute average Hoffard/Operator/Hernandez
Start-up CO Limit 11.6 pounds 11.6 lbs per 60 min 60 minute average Hoffard/Operator/Hernandez
Shut-down CO Limit 4.15 pounds 4.15 lbs per 60 min 10 minute average Hoffard/Operator/Hernandez
**Maintenance Operations CO Limit 19.5 pounds 19.4 lbs in any hour 60 minute average Hoffard/Operator/Hernandez
ROG Limit 2.0 parts per million 2 PPM 60 minute average Hoffard/Operator/Hernandez
Start-up ROG Limit 1.29 pounds 1.29 lbs per 60 min 60 minute average Hoffard/Operator/Hernandez
Shut-down ROG Limit 1.27 pounds 1.27 lbs per 60 min 10 minutes average Hoffard/Operator/Hernandez
VOC Limit 412  pounds 412 lb/mo per unit Monthly Hoffard/Operator/Hernandez
PM-10 Limit 540  pounds 540 lb/mo per unit Monthly Hoffard/Operator/Hernandez
SOX Limit 108  pounds 108 lb/mo per unit Monthly Hoffard/Operator/Hernandez
VOC Limit 3608 pounds 3608 lbs/yr per unit Annual Hoffard/Operator/Hernandez
PM-10 Limit 4822 pounds 4822 lbs/yer per unit Annual Hoffard/Operator/Hernandez
SOX Limit 971 pounds 971 lbs/year per unit Annual Hoffard/Operator/Hernandez
Start-ups Limit 240  pounds 540 starts per unit Year Hoffard/Operator/Hernandez
* Met Incentive 
**Maintenance- optimizing and re-balancing fo the NH3 grid or 
catalyst modules, and the retuning and testing of the turbine 
control system.

Relative accuracy test of CEMS equipment

RECLAIM RTC Holdings per AQMD records 60 
days after the end of each quarter

Every 24 Cold starts or Back  Pressure (Yellow light)  greater then 36 INCH/H2O



CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 SCAQMD 500-N REPORTS

No. Unit
No.

Description AQMD Permit Limit Actual
Emissions

Duration Date of
Episode

Reported to 
AQMD

500N sent to 
AQMD

Inspector 
Site Visit

Notice of
Violation

Responsible Resolution/Comments

1
Unit 3 

& 4 Shutdown NOxlbs exceedance NOx lbs > 4.07 lbs U3-0.70lbs/U4-0.83lbs 3 min/4 min 3/20/18 3/20/18 4/3/18 YES YES
Hoffard/Robledo/

Hernandez
Operator training

2 Unit 4 Startup/Shutdown NOx lbs exceedance NOx lbs > 14.27 lbs 16.61 lbs 10 min 6/4/18 6/4/18 6/8/18 YES No
Hoffard/Robledo/

Hernandez The solenoid valve coil was replaced

3 Unit 4 NOxppm and NOx lbs Shutdown; water injection shutdown NOx ppm > 2.5 and NOx lbs > 4.07 0.3ppm/9.44 lbs 10 min 7/6/18 7/6/18 7/12/18 YES No Hoffard/Hernandez
The inlet NOx water injection signal was 
disabled for Unit 4 at the DCS

4 Unit 4 NOxppm and NOx lbs Shutdown; water injection shutdown NOx ppm > 2.5 and NOx lbs > 4.07 1ppm/8.59 lbs 18 min 7/9/18 7/9/18 7/12/18 YES No Hoffard/Hernandez
The inlet NOx water injection signal was 
disabled for Unit 4 at the DCS

5

Unit1/2 NOxppm - Alternate power was not supplied to the NH3 panels NOx ppm > 2.5 0.8/0.72 ppm 7 min 7/10/18 7/10/08 7/18/18 YES YES Hoffard/Hernandez

Staff received refresher training on the 
importance of providing alternate power to all 
necessary equipment during breaker 
maintenance

6
Unit 1 Failed temperature thermocouple for the NH3 Dilution Air Heater NOxppm > 2.5 and NOx lbs > 4.07 3.21ppm/4.9lbs 6 min 12/12/18 12/12/18 12/19/18 YES No Hoffard/Hernandez Thormocouple was replance and unit tested



CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 ENFORCEMENT ACTION NOTICES

NTC/NOV No. Description Date Issued Compliance Due Date Response Submitted Responsible Resolution/Comments

*NOV P66604

A shutdown Noxlbs exceedance occurred 
when the operator, during shutdown,  
attepted to control the NH3 slip by lowering 
the NH3 flow and observing the incorrect 
monitor.

4/5/18 3/20/18 3/20/18 Robledo/Hoffard

Management discussed issue with operator.  Further 
training scheduled with all operators.



CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 CEC REPORTING

CEC Requirement Period
Last

Done
Next
Due

Responsibility Comments

CEC 1304 varies one to two months after the quarter 10/22/18 1/30/19 Hoffard/Hernandez
CEC 1306C Semi-Annual 7/31/18 2/14/19 Hoffard
CEC Annual Report 30 days at end of calender year 1/30/18 1/31/19 Hoffard/Hernandez
CEC Quarterly Operations Report 30 days at end of each quarter 10/31/18 1/30/19 Hoffard/Hernandez
Building and structure inspection Semi-annually 12/30/18 6/30/19 Hoffard/Hernandez
BOD/TSS Semi-annually 10/1/18 4/15/19 Hoffard/Truesdale
Legionella/TDS - PM10 calculation Quarterly 12/3/18 3/30/19 Hoffard/Truesdale



CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 CAISO REPORTING

CAISO Requirement Period
Canyon

Site
Done

Canyon 
Site
Due

Responsibility Comments

Planned Outage Schedule Annual Spring & Fall Outages 11/5/18  10/15/19 Hoffard

DPG recertification Triannually 3/30/17 3/30/20 Hoffard/Trimark
Changed to 3 yrs per 

Trimark

 



CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 CAL RMP REPORTING

Cal. Refrigerant Management Program (RMP) 
Requirements (> 2000 lbs.)

Limit Period
Last

Done
Next
Due

Responsible

Annual Report and Fee Payment Not Applicable Due Annually (March 1 Each Year) 2/17/18 3/1/19 Hernandez/Hoffard
Leak Detection System Audit and Cals. Not Applicable Due Annually 1/29/18 6/30/19 Trane/Hoffard



CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 CAL ARP

California Accidental Release Prevention Program Period
Last

Done
Next
Due

Responsibility

Hazard Review - 19% Aqua Ammonia System Every 5 years 06/01/16 6/30/21 Hoffard/AFD
Compliance Audit Every three years 2/19/17 2/19/20 Ralph McCaffrey
Ammonia Refresher Training Every three years 6/17/17 6/17/20 Hoffard/McCaffrey



California Air Resources Board
Stationary Equipment Refrigerant Management Program (RMP)
Canyon Power Plant (CPP) Compliance Guidance

2018
Facility Size Classification:  Large (at least 1 unit w/≥ 2000 lbs high GWP-refrigerant capacity)

Annual Fee:  $370.00 (Fees must be paid annually by the reporting deadline)

No. of Refrigeration Systems:  2 (CH-100, CH-200)
Location(s):  Both chillers are located in the Northeast portion of facility footprint, just South of two water storage tanks.

Refrigeration System Specifications

CH-100: Centrifugal Chiller w/5200 lbs R-123 (full charge), Trane, Model No. CDHF3000, Serial No. L10B00882;
> ALDS ID: 301-IRF A:  Vulcain/Honeywell, Model No. 301-EM, Concentration Monitor (Direct System), 2 Infared Sensors

Done
Last System Audit: 1/29/18 Next audit target:  6/30/2019 Deadline:  12/31/2019

Last Calibration: 1/29/18 Next calibration target:  6/30/2019 Deadline:  12/31/2019

CH-100: Centrifugal Chiller w/5200 lbs R-123 (full charge), Trane, Model No. CDHF3000, Serial No. L10A00350; 
>ALDS ID: 301-IRF B:  Vulcain/Honeywell, Model No. 301-EM, Concentration Monitor (Direct System), 2 Infared Sensors

Last System Audit: 1/29/18 Next audit target:  6/30/2019 Deadline:  12/31/2019
Last Calibration: 1/29/18 Next calibration target:  6/30/2019 Deadline:  12/31/2019

CARB Reporting (due by 3/1 each year)

Last CARB Report: 2/16/2018 Next reporting deadline:  3/1/2019 (Fee payment due on or before this date)

Automatic Leak Detection System Requirements

●Each system must be audited and calibrated using manufacturer's recommended procedures to ensure that the system:

1.) accurately detects a concentration level of 10 parts per million of vapor of the specific refrigerant used in the system; and
2.) alerts the operator when a refrigerant concentration of 100 parts per million of vapor of the specific refrigerant is reached.

●The audit and calibration must be completed on each leak detection system at least once per calendar year.

●If an automatic leak detection system alerts plant operators, a leak inspection must be conducted within 24 hours after the system alert.
●This leak inspection must be completed using a calibrated refrigerant leak detection device or a bubble test to aonfirm a refrigerant leak and 
to determine the leak location(s).
●If during a required leak inspection or at any time oil residue is observed indicating a refrigerant leak, a leak inspection must be conducted
 using a calibrated refrigerant leak detection device or a bubble test to confrim the leak.
●A leak inspection must be conducted using a calibrated refrigerant leak detection device, a bubble test, or observation of oil residue, each 
time an additional refrigerant charge equal to or greater than 5 pounds, or one percent of the refrigeration system full charge (whichever is 
greater), is added to the system.

Leak Repairs and Subsequent Leak Inspection Requirements

●A refrigerant leak must be repaired by an EPA-certified technician holding a current and active C38 - Refrigerantion Contractor's license, or by 
an employee of a contractor with these qualifications.

> A contractor's license is not required if:
1.)  a City employee services or repairs the system and wages are sole compensation; or
2.) the City performs the service or repair through one undertaking, or by one or more contracts, and the aggregate 
contract price for labor, materials, and all other items is less than $500; or
3.) the service or repair is performed pursuant to a contract entered into before 1/1/2011, by the City.

●Leaks must be repaired within 14 days of detection, unless a longer time period is allowed (*)

*45-day allowance if ANY of the following criteria is met:

Compliance Year:



1.) A certified technician is not available to complete the repair or replace the component(s).  This must be documented in writing
per recordkeeping requirements;
2.) The parts necessary to repair a refrigerant leak are unavailable, and the operator obtains a written statement from the
refrigeration system or component manufacturer or distributor stating that the parts are unavailable.  This must be documented 
in writing per recordkeeping requirements; or
3.) The re refrigerant leak repair requires an inductrial process shutdown that results in a process temporarily ceasing to 
manufacture the intermediate or final product that is produced when the industrial process refrigeration appliance is in operation.

*120-day allowance if ALL of the following criteria is met:
1.) The facility is an entity subject to Mandetory Greenhouse Gas Emissions Reporting requirements;
2.) The refrigeration system is an inductrial process refrigeration applicance;
3.) The refrigerant leak repair requires an industrial process shutdown that results in a process temporarily ceasing to manufacture 
the intermediate or final product that is produced when the industrial process refrigeration appliance is in operation; and
4.) Written records are maintained to document that all of the conditions are met.

●An initial verification test must be performed upon completion of refrigerant leak repairs.

●A follow-up verification test must be conducted on the complete refrigeration system after the initial verification test.
> If the system was evacuated during the refrigerant leak repair, then this test should be conducted when the system is operating at 

normal operating characteristics and conditions.
> If the system was not evacuated during the refrigerant leak repair, then the follow-up verification test requirement is satisfied 

once the required changes are made to return the refrigeration system to normal operating characteristics and conditions.

●If either the initial or follow-up verification tests indicate that a refrigerant leak is still occuring, the leak must be repaired within 14 days 
(unless a longer time period is allowed*).

> A retrofit or retirement plan may also be prepared in lieu of this repair.

●If a follow-up verification test indicates that a refrigerant leak has not been successfully repaired within the 14 days allowed, and no 
exemption has been received, then:

> successfully repair the leak within 45 days of the initial leak detection; or
> prepare a retrofit or retirement plan within 60 days of the initial leak detection.

●If a follow-up verification test indicates that a refrigerant leak has not been successfully repaired within the 45 days allowed(*), and no 
exemption has been received, then:

> prepare a retrofit or retirement plan within 60 days of the initial leak detection.

●If a follow-up verification test indicates that a refrigerant leak has not been successfully repaired within the 120 days allowed(*), and no 
exemption has been received, then:

> prepare a retrofit or retirement plan within 135 days of the initial leak detection.

Retrofit or Retirement Plan Requirements
●If required to prepare a retirement or retrofit plan, the plan must establish a schedule to retrofit or retire the leaking system no later than six 
months after the intial leak detection, and all work must be completed during the 6-month period.
●The plan must be kept on-site where the leaking system is located.
●If a refrigeration system is to be retired and replaced, the plan must include information specific to the new refrigeration system to be

constructed or installed. (**)
●If a refrigeration system is to be retrofitted, the plan must include information specific to the refrigeration system after the retrofit has been

 completed. (**)

** A retrofit or retirement plan must include the following information:
1.) The system identification number of the refrigeration system being retired or retrofitted;
2.) equipment type;
3.) equipment manufacturer;
4.) equipment model or description;
5.) intended physical location of the refrigeration system through schematic or floor plan with locations clearly noted;
6.) temperature classification (i.e., low, medium, other);
7.) full charge of refrigeration system;
8.) type of refrigerant used;
9.) if the refrigeration system is to be retired and replaced, a plan to dispose of the retired system;

10.) a timetable which includes, at a minimum:



> the date installation, construction, or retrofit of the refrigeration system is expected to begin, and
> the expected completion date of the installation, construction, or retrofit of the refrigeration system; and

11.) A signature by a representative of the facility, including the date.

●If the system is being mothballed, these requirements do not apply until the day that the refrigeration system resumes operation at a facility.
●If an exemption has been received, then the preparation and implementation of a retrofit or retirement plan is not required during the 
exemption time period.  If an exemption request has been submitted, then the plan preparation or implementation is not required until a final 
exemption determination is made.

Recordkeeping Requirements
●Maintain the following records for a minimum of 5 years:

1.) All registration information required by the rule;
2.) documentation of all leak detection systems, leak inspections, and automatic leak detection system annual audit and calibrations;
3.) records of refrigeration system service and refrigerant leak repairs, and any documentation of conditions allowing repair to be 

conducted more than 14 days after leak detection;
4.) retrofit or retirement plans;
5.) all CARB reports;
6.) any application for exemption, and any notification of an exemption approved, denied, revoked, or modified;
7.) invoices for all refrigerant purchases;
8.) records of all shipments of refrigerants for reclamation or destruction, to include:

> Name and address of the person the refrigerant was shipped to;
> Weight in pounds of refrigerant shipped;
> type of refrigerant shipped;
> date of shipment;
> purpose of shipment (i.e., reclamation, destruction, etc.);

9.) records of all refrigeration systems component data, measurements, calculations and assumptions used to determine the full charge.



CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 CITY REPORTING

Anaheim Requirement Period
Last

Done
Next
Due

Responsibility

Certified (Facility) Fire Protection Systems 
Inspection Semi-Annual 12/6/18 5/6/19 Hoffard
Electric protection relays 5-years 5/1/16 5/1/21 Hoffard
8-Hour refresher HAZWOPER Annual 07/09/18 6/30/19 Hoffard/Ralph McCaffrey
Oil Spill Prevention, Control and 
Countermeasure Plan 5-years 12/7/16 12/7/21 McCaffrey/Hoffard

Hazardous Materials Business Plans (CERS) Annual 3/8/18 3/15/19 McCaffrey/Hoffard



CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 EIA REPORTING

EIA Requirement Period
Last

Done
Next
Due

Responsibility Comments

EIA 860-A Annual 2/13/18 2/15/19 Hoffard/Hernandez
EIA-923-M Monthly 1/15/19 2/15/19 Hoffard/Hernandez



CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 OSHA REPORTING

OSHA Requirement Period
Unit 1 
Done

Unit 1
Due

Unit 2
Done

Unit 2
Due

Unit 3
Done

Unit 3 
Due

Unit 4 
Done

Unit 4 
Due

Canyon 
Site

Done

Canyon 
Site
Due

Responsible

LM6000 Overhead Crane inspection Annually 12/3/18 12/3/19 12/6/18 12/6/19 12/11/18 12/11/19 12/13/18 12/13/19 NACC/Hoffard
Warehouse Crane inspection Annually 12/22/18 12/22/19 NACC/Hoffard
LM6000 Overhead Crane load test Every 4 years 11/21/16 11/1/20 11/21/16 11/1/20 11/14/13 11/14/18 11/21/16 11/1/20 12/21/16 12/22/20 NACC/Hoffard
Warehouse Crane load test Every 4 years 12/22/16 12/23/20 NACC/Hoffard
Fuel Gas system safeties - CTG Annually 5/27/18 5/31/19 Hoffard
Fuel Gas system safeties - Gas Yard Annually 5/27/18 5/31/19 Hoffard
Instrument Air system safeties Every 5 years 10/17/16 10/17/21 Hoffard
Ammonia tank system safeties Updated Every 4 years 11/8/16 11/30/20 Hoffard
Air Pressure tank inspection / permit 
renewal Every 5 years 9/16/16 9/16/21 Hoffard/HSB insurance



CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 EPA REPORTING

EPA Requirement Period
Unit 1 
Done

Unit 1
Due

Unit 2
Done

Unit 2
Due

Unit 3
Done

Unit 3 
Due

Unit 4 
Done

Unit 4 
Due

Responsible

Linearity Test anytime within the quarter 11/5/18 3/30/19 11/6/18 3/30/19 11/7/18 3/30/19 11/8/18 3/30/19 Montrose/Hoffard/Hernandez
Electronic Data Report (EDR) 15 days at the end of the Quarter 10/18/18 1/30/19 10/18/18 1/30/19 10/15/18 1/30/19 10/11/18 1/30/19 B&W/Hernandez/Hoffard
Greenhouse gas monitoring report Annually 2/20/18 3/31/19 2/20/18 3/31/19 2/20/18 3/31/19 2/20/18 3/31/19 Hernandez/Hoffard
EPA Form 500 ACC Annually 2/22/18 3/1/19 2/22/18 3/1/19 2/22/18 3/1/19 2/22/18 3/1/19 Hernandez/Hoffard

Spill Prevention, Control and 
Countermeasures Plan

Period
Last

Done
Next
Due

Responsibility Comments

SPCC Facility Inspection Monthly 12/21/18 1/30/19 Hernandez



CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 FIRE CODE REPORTING

Fire Code Requirement Period
Last

Done
Next
Due

Responsibility

Fire detection system certification Annual 5/4/18 5/31/19 Hoffard/Fire Protection Systems 
Fire detection system inspection Semi-annual 12/3/18 5/3/19 Hoffard/Fire Protection Systems 
CO 2 cylinder (weight) Annual 12/13/18 12/13/19 Hoffard/Fire Protection Systems 



CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 OCSD REPORTING

OCSD Requirement Period
Last

Done
Next
Due

Permit # 1-600296
Effluent Meter reading Report Monthly 12/4/18 1/20/19
Effluent Sample collection semi-annual 10/25/18 4/15/19
Effluent Meter Certification Annual 1/10/18 1/31/19
Class I Permit Renewal every 2 years 3/30/17 3/31/19

Responsibility

Operator/Hoffard/Hernandez
Sanks/Hernandez/Hoffard
Sanks/Hernandez/Hoffard
Sanks/Hernandez/Hoffard



CANYON POWER PLANT COMPLIANCE MATRIX
CY 2018 WQMP REPORTING

Storm Drain Systems Period
Last 

Done
Next 
Due Responsibility

Catch Basins (25) inspection Semi-Annual (in-house) 4/13/18 4/30/19 Hernandez/Hoffard
Infiltration Vault Annual Inspection 4/13/18 4/30/19 Hernandez/Hoffard
Contech Storm Filters Annual Inspection 4/13/18 4/30/19 Hernandez/Hoffard



 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

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 planned to the operational status of the facility.   
 



 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 3 

CEC APPROVED POST CERTIFICATION CHANGES 



 

 

 
No CEC approved post certification changes  

and no Title V revisions to report for CY 2018  
 



 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 4 

MISSED SUBMITTAL DEADLINES 



 

 

No Missed submittal deadlines for CY 2018 
 
 
 



 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 5 

PERMIT FILINGS AND PERMITS ISSUED  

DURING THE PERIOD 



 

 

 
 

No permit filings or permits issued for CY 2018 
 
 

 



 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 6 

PROJECTED COMPLIANCE TESTING  

FOR THE NEXT YEAR 

 



 

 

 
Projected Environmental Compliance Testing schedule in CY 2019: 
 

Compliance Test Frequency Scheduled Quarter 
NH3 Slip Test Annual 2Q, 3Q; 4Q 
RATA Test Annual or Semi-Annual 2Q, 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 
 
 
 
 



 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

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



 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 8 

UN-PLANNED FACILITY CLOSURE PLAN REVIEW 

 



 

 

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

 
 
 



 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 9 

 
Notice of Violation and Notice to Comply  

Issued in CY 2018 



 

 

Notices of Violation  
Issued by the SCAQMD in the CY 2018 

 
4/5/18 





 

 

Notices to Comply  
Issued by the SCAQMD in the CY 2018 

 
NONE 



 

 

SCAQMD FORM 500-N 
Submitted by the Facility 

 

























































































































































































 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 10 

CONDITION HAZ-1 



List of Hazardous Materials contained at Canyon Power Plant CY 2018. 

o Aqueous Ammonia 
o Batteries 
o Bromine 
o CEMS Calibration Gases 
o CO2 
o Diesel Fuel 
o Fire suppression chemicals 
o Freon in Chiller 
o Gas Turbine oil 
o Gas compressor oil 
o Reagents for water treatment system 
o SF6 in switch gear 
o ChemTreat RL9007  
o ChemTreat BL124 
o ChemTreat Cl2156 
o ChemTreat CL6855 
o Biocide ChemTreat  CL41 
o Sodium Hypochlorite solution 
o Multi-Chlor 



1a* 201 202 203 204 205 206 207* 208 209 210a 210b 210c 210d 210e 210f 210g
CERSID ChemicalLocation CLConfidential MapNumber GridNumber ChemicalName TradeSecret CommonName EHS CASNumber PFCodeHazardClass SFCodeHazardClass TFCodeHazardClass FFCodeHazardClass FifthFireCodeHazardClass SixthFireCodeHazardClass SeventhFireCodeHazardClass

10445230 RO WATER TREATMENT N 1 E-1, F-1 N ANTISCALENT RL 9007 N
10445230 AMMONIA STORAGE TANK 1 D-3 N AQUA AMMONIA (19%) N 5 31
10445230 BENEATH BACK-UP GENERATOR N 1 D-4 N DIESEL FUEL N 2
10445230 IN TURBINE ENGINES and DRUM STORAGE AREA N 1 B5, F3-6 N MOBIL JET OIL II N 3
10445230 ELECTRIC GENERATORS AND DRUM STORAGE AREA N 1 B5, F3-6 N MOBIL DTE LIGHT OIL N 4
10445230 HYDRAULIC STARTERS AND DRUM STORAGE AREA N 1 B5, F3-6 MOBIL DTE 25 OIL N 4
10445230 NATURAL GAS COMPRESSORS AND DRUM STORAGE AREA N 1 B5, F1-G1 N MOBIL PEGASUS 805 OIL N 4
10445230 IN TRANSFORMERS N 1 G 3-6, MINERAL OIL N 4
10445230 RO WATER TREATMENT Y 1 D2 SODIUM HYDROXIDE CAUSTIC SODA 50% N 5
10445230 RO WATER TREATMENT N 1 F1 SODIUM BISULFITE SOLUTION N 5
10445230 NEAR COOLING TOWER AND IN DRUM STORAGE AREA N 1 B5, D2 N FORMULA 1285 DISPERSANT N 31
10445230 NEAR COOLING TOWER AND IN DRUM STORAGE AREA N 1 B5, E2 N INHIBITOR FORMULA 2009 LT N 5
10445230 NEAR COOLING TOWER AND IN DRUM STORAGE AREA N 1 D-2 N BIOCIDE (CHEMTREAT CL41) N
10445230 NEAR COOLING TOWER AND IN DRUM STORAGE AREA 1 B5, E2 N SODIUM HYPOCHLORITE SOLUTION N 5
10445230 WAREHOUSE AND NEAR EXHAUST TOWERS N N CALIBRATION GAS N
10445230 DRUM STORAGE AREA 1 B5 PROPANE PROPANE N 74-98-6 8
10445230 SUBSTATION BUILDING N 1 D7, E7 SULFUR HEXAFLUORIDE N SF6 N 2551-62-4
10445230 IN FIRE FIGHTING EQUIPMENT - VARIOUS AREAS N 1 C5, D4, F1, G1 CARBON DIOXIDE N CO2 N 124-38-9
10445230 DRUM STORAGE AREA N 1 C5 N CONNTECT 5000 N
10445230 DRUM STORAGE AREA N N FORMULA 312 BIOCIDE N 5
10445230 NEAR GAS COMPRESSORS N HELIUM HELIUM N 7440-59-7
10445230 Chiller Enclosure 1 E-2 Freon R-123 N Freon N 306-83-2
10445230 WATER TREATMENT N 1 E-1 N MICROBIOCIDE CL206 CHEMTREAT N

Location Information Chemical Identification Fire Code Hazard Class Information











 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 
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. 

 
 



 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 12 

SOIL & WATER USE REPORT-7 
 



 

 

Monthly Water Reading Reports  



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
23,817,912 73.09 1,984,826 6.09 0 0.00 4,465,859 13.71 65,165

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
2,277,132 6.99 94,880 0.29 0.00 0.00 598,440 1.84 3,111

Annual Annual Annual Annual
Total Total Total Total

Acre Feet Gallons Acre Feet Gallons
2016 64.35 20,968,792 7.79 2,539,586
2017 73.21 23,854,364 0.41 134,469
2018 73.09 23,817,912 6.99 2,277,132

Average 70.22 22,880,356 5.06 1,650,396
Min 64.35 20,968,792 0.41 134,469
Max 73.21 23,854,364 7.79 2,539,586

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: 1/1/2018
Plant Location: 3071 E. Miraloma Ave. Period End: 12/31/2018
City/State/Zip: Anaheim, CA  92806

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

1/1/2018 14,449,900.00 14,678,800.00 228,900.00 1,712,286.45 55,235.05 5.25
2/1/2018 14,678,800.00 15,002,200.00 323,400.00 2,419,193.70 86,399.78 7.42
3/1/2018 15,002,200.00 15,262,100.00 259,900.00 1,944,181.95 62,715.55 5.97
4/1/2018 15,262,100.00 15,469,600.00 207,500.00 1,552,203.75 51,740.13 4.76
5/1/2018 15,469,600.00 15,618,800.00 149,200.00 1,116,090.60 36,002.92 3.43
6/1/2018 15,618,800.00 15,777,000.00 158,200.00 1,183,415.10 39,447.17 3.63
7/1/2018 15,777,000.00 16,374,000.00 597,000.00 4,465,858.50 144,059.95 13.71
8/1/2018 16,374,000.00 16,908,600.00 534,600.00 3,999,075.30 129,002.43 12.27
9/1/2018 16,908,600.00 16,908,600.00 0.00 0.00 0.00 0.00

10/1/2018 16,908,600.00 17,200,800.00 292,200.00 2,185,802.10 70,509.75 6.71
11/1/2018 17,200,800.00 17,494,300.00 293,500.00 2,195,526.75 73,184.23 6.74
12/1/2018 17,494,300.00 17,633,900.00 139,600.00 1,044,277.80 33,686.38 3.20

Annual Total: 3,184,000.00 23,817,912.00 73.09
Average: 265,333.33 1,984,826.00 65,165.28 6.09

Monthly Minimum: 0.00 0.00 0.00
Monthly Maximum: 597,000.00 4,465,858.50 13.71

Recycled Water Usage



Company: City of Anaheim Period Start: 1/1/2018
Plant Location: 3071 E. Miraloma Ave. Period End: 12/31/2018
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

1/1/2018 567,700.00 567,700.00 0.00 0.00 0.00 0.00
2/1/2018 567,700.00 567,700.00 0.00 0.00 0.00 0.00
3/1/2018 567,700.00 567,700.00 0.00 0.00 0.00 0.00
4/1/2018 567,700.00 567,800.00 100.00 748.05 24.94 0.00
5/1/2018 567,800.00 567,800.00 0.00 0.00 0.00 0.00
6/1/2018 567,800.00 567,800.00 0.00 0.00 0.00 0.00
7/1/2018 567,800.00 618,300.00 50,500.00 377,765.25 12,185.98 1.16
8/1/2018 618,300.00 661,900.00 43,600.00 326,149.80 10,520.96 1.00
9/1/2018 661,900.00 741,900.00 80,000.00 598,440.00 19,948.00 1.84

10/1/2018 741,900.00 782,500.00 40,600.00 303,708.30 9,797.04 0.93
11/1/2018 782,500.00 828,400.00 45,900.00 343,354.95 11,445.17 1.05
12/1/2018 828,400.00 828,400.00                 0.00 0.00 0.00 0.00

Annual Total: 260,700.00 1,950,166.35 5.98
Average: 21,725.00 162,513.86 5,326.84 0.50

Monthly Minimum: 0.00 0.00 0.00
Monthly Maximum: 80,000.00 598,440.00 1.84

HCF-2

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

1/1/2018 168,156.00 170,351.00 2,195.00 16,419.70 529.67 0.05
2/1/2018 170,351.00 172,174.00 1,823.00 13,636.95 487.03 0.04
3/1/2018 172,174.00 174,331.00 2,157.00 16,135.44 520.50 0.05
4/1/2018 174,331.00 176,210.00 1,879.00 14,055.86 468.53 0.04
5/1/2018 176,210.00 178,471.00 2,261.00 16,913.41 545.59 0.05
6/1/2017 178,471.00 180,695.00 2,224.00 16,636.63 554.55 0.05
7/1/2018 180,695.00 184,359.00 3,664.00 27,408.55 884.15 0.08
8/1/2018 184,359.00 188,049.00 3,690.00 27,603.05 890.42 0.08
9/1/2018 188,049.00 192,598.00 4,549.00 34,028.79 1,134.29 0.10

10/1/2018 192,598.00 200,703.00 8,105.00 60,629.45 1,955.79 0.19
11/1/2018 200,703.00 211,126.00 10,423.00 77,969.25 2,598.98 0.24
12/1/2018 211,126.00 211,865.00 739.00 5,528.09 178.33 0.02

Annual Total: 43,709.00 326,965.17 1.00
Average: 3,642.42 27,247.10 895.65 0.08

Monthly Minimum: 739.00 5,528.09 0.02
Monthly Maximum: 10,423.00 77,969.25 0.24

Summary for both meters
Annual Total: 304,409.00 2,277,131.52 6.99

Average: 12683.71 94880.48 3111.25 0.29
Monthly Minimum: 0.00 0.00 0.00
Monthly Maximum: 80,000.00 598,440.00 1.84

Potable Water Usage



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

         Attn: Al Shaikh RATE: $530 / AF UNIT: GALLONS

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

         Anaheim, CA 92805 AGMT NO: 6075 FISCAL YEAR: 2017-2018

LOCATION:

MONTH: JULY 2017 AUGUST 2017 SEPT 2017 OCT 2017 NOV 2017 DEC 2017

(1)   Beginning Read 111,548 113,382 118,924 119,292 122,110 124,634

(2)  Ending Read 113,382 118,924 119,292 122,110 124,634 126,805

Total Units (Gallons x1000) 1,834,000 5,542,000 368,000 2,818,000 2,524,000 2,171,000

Total Acre Feet 5.62 17.01 1.13 8.65 7.74 6.66

AMOUNT PAID: 2,720.08 8,232.84 546.92 4,186.60 3,746.16 3,223.44

CORRECT AMOUNT: 2,978.60 9,015.30 598.90 4,584.50 4,102.20 3,529.80

AMOUNT DUE: $258.52 $782.46 $51.98 $397.90 $356.04 $306.36

LOCATION:

MONTH: JAN 2018 FEB 2018 MAR 2018 APR 2018 MAY 2018 JUNE 2018

(1)   Beginning Read 126,805 128,315 131,119 133,117 134,720 135,815

(2)  Ending Read 128,315 131,119 133,117 134,720 135,815 136,971

Total Units (Gallons x1000) 1,510,000 2,804,000 1,998,000 1,603,000 1,095,000 1,156,000

Total Acre Feet 4.64 8.60 6.14 4.91 3.36 3.55

AMOUNT PAID: 2,245.76 4,162.40 2,971.76 2,376.44 0.00 0.00

CORRECT AMOUNT: 2,459.20 4,558.00 3,254.20 2,602.30 0.00 0.00

AMOUNT DUE: $213.44 $395.60 $282.44 $225.86 $1,780.80 $1,881.50

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: $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: 10/31/2018

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

(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)



Company: City of Anaheim/Canyon Power Plant Period Start: 1/1/2018
Plant Location: 3071 E. Miraloma Ave. Period End: 12/31/2018
City/State/Zip: Anaheim, CA  92806

Date Start (gal) Finish (gal) Total Gallons Comments
1/1/2018 58,961,461.00 59,698,033.00 736,572.00
2/1/2018 59,698,033.00 60,839,861.00 1,141,828.00
3/1/2018 60,839,861.00 61,824,001.00 984,140.00
4/1/2018 61,824,001.00 62,569,677.00 745,676.00
5/1/2018 62,569,677.00 63,132,009.00 562,332.00
6/1/2018 63,132,009.00 63,835,520.00 703,511.00
7/1/2018 63,835,520.00 66,202,245.00 2,366,725.00
8/1/2018 66,202,245.00 68,266,096.00 2,063,851.00
9/1/2018 68,266,096.00 68,688,120.00 422,024.00

10/1/2018 68,688,120.00 69,973,507.00 1,285,387.00
11/1/2018 69,973,507.00 71,429,028.00 1,455,521.00
12/1/2018 71,429,028.00 72,432,805.00 1,003,777.00

CPP Waste Water



 

 

Wastewater Flow Meter Calibration Report 
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SOIL & WATER REPORTS-8 
 



 

 

 
 

OCSD Wastewater Quality Semi-Annual 
Monitoring Reports  

 







































 

 

OCSD 
No Violations or Corrective Actions  

to report for CY 2018 
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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 2018: 

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

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

 
3. Schedule maintenance activities for CY 2019: 

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 (1/24/19)     Administrative Building (1/24/19) 

 
 
 
 
 
 
 
 
 

   Main Electrical Enclosure Building (1/24/19)    Substation Building (1/24/19) 

 

 
   Chiller Building (1/24/19)    RO Skid Structure (1/24/19) 

 

 
 
 
 

Balance of Plant Building (1/24/19) 

 

LM 6000 Turbines (1/24/19) 
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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, 
2018) 

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 1/24/19 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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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: August 21, 2018 
 
Production Date: September 6, 2018 
 
Report Number: 002AS-466620-RT-702 
 

 



Southern California Public Power Authority - Canyon 
3Q18 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. 
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Southern California Public Power Authority - Canyon 
3Q18 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: 9/6/2018 

Name: Sean Donovan Title: Filed 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: 9/6/2018 

Name: Matt McCune Title: Regional Vice President 
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Southern California Public Power Authority - Canyon 
3Q18 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 August 
21, 2018. The test was performed by Sean Donovan, Danny Avila, 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 1 
AUGUST 21, 2018 

        
Parameter Units Result(1) Limit 

     
NH3 ppm 2.4  -- 

     
NH3 ppmc 2.2 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 
3Q18 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 

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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Southern California Public Power Authority - Canyon 
3Q18 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 
3Q18 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 
3Q18 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 
2.2 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 

AUGUST 21, 2018 
              

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

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

Date  8/21/2018 8/21/2018    -- 
        

Time  1345/1448 1523/1626    -- 
        

O2(2) % 14.43 14.43 14.43  --  -- 
        

Stack Flow(2) dscfm @ Tref 227,697  227,598  227,648   --  -- 
        

NOx(2) ppmc 2.3 2.3 2.3  -- 2.5 
        

NH3 ppm 2.4 2 2.2 2.4  -- 
        

NH3 ppmc 2.2 1.8 2 2.2 5 
        

NH3 lb/hr 1.5 1.2 1.3 1.5  -- 
        

NH3 lb/MMBtu 0.003 0.002 0.003 0.003  -- 
        

NH3 lb/MMSCF 3.1 2.6 2.8 3.1  -- 
              
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 
3Q18 Unit 1 NH3 

 

 

APPENDIX A.2 

LABORATORY DATA 

 
  

002AS-466620-RT-702 14 of 58



AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS 

Project#: _______ District Method: SCAQMD 207.1 Sample Date: f?'/:i.. r /;e 
Calibration Date: g-/~ I U &"' Analysis Date: rt/ ";J..../. /, f?' Client/Location: ~ V0?1 

Sample Location: UJ1;-+ ( Calibration Curve: - 5f,.ft6'6.,, :i //I. i>.S fSAnalyst's Initials: -r=-C 
Test#'s: [-IJtf) R2: , 1'l '{1 

Electrode 
TV 

Cone. Cavg 
µg NH3 / Sample Potential µg NH3- (µg NH3 

(mV) 
(ml) 

NI ml - NI ml) sample 

Standard Check: 
-,;._. 7, (, ~7, 7]/ 28 µg NH3'ml 

Repeat 28 µg NH3'ml 27,~ -:i-'f-0&4 ~7, Vtf.'iJ 

I - IJ 11-..., g~.7 542 2.cttt6 
_,, 

$?].,~ ?-.Ct~O / -JJH, 5~L 'L Lf74 r<tG].3 , 

:i-1 Jo~ R-B 0,01¥ 

/2-{1 "J--12/J 010\g- <YcOlg'/ 

bT' t+.._o 7-DFfp 0,C>2 I 

f:>T_ tf-D 7-ort/< t!) oO ]..,I IJ, o.:i.10 
-

2&'" 0{)YVr ~eb 7.Xoft~,5 

.:2-&'" IJOflr- ').4, -, ~.7~( -:iJ~, ti~ 

Notes: Total volume of samples and standards used: __ ~lf2-=-.:~0 ___ _ 
Volume of pH adjusting ISA used in ml: 0-
Absorbing solution: ~ S 0:4.f 

Calculations: Cone. (µg NH3 - N I ml) = 10 <P-B)IM 

P =electrode potential, B = y-intercept and M =slope 
Cavg = average result of duplicate analyses (µg NH3 - N I ml) = (C 1 +C2)/2 
µg NH3/ sample= Cavg* 17.03/ 14.01 * TV 
mg I sample = µg /sample + 1000 
ppm NH3 =mg NH3'sample x 1Nmstd x 1/454000 x SV/17 x 106 

Comments/ Temp/pH 
2->-d c.. 

Percent,_87~very: 

o J+c:i.. T-- 2-o 
0 c 

tiv\", ivlONT ROSE 11 All( •lll.\Lll' \ l ll.\I, l' 

Date of last revision 2/14/201 7 
DS834059 

Master Document Storage\Forms\Datasheets\Lab Forms 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS CALCULATION 

Client/ Location: 
Sample Location: 
District Method: 
Sample Date: 
Analysis Date: 
Analyst's Initials: 
Calibration Curve: 
R2 

Sample 

Canyon 
Unit 1 
SCAQMD 207.1 
8/21 /2018 
8/21/2018 
JG 
y=-57.9608x + 111 .2358 

0.9999 

p Cone. 

mV 11g NH3 /ml as N 

28 ug NH3 I ml as N 27.6 

repeat 28 ug NH:Jml as N 27.3 

1-NH3 83.7 

repeat 1- NH3 83.8 

Reagent Blank 212.5 
repeat Reaoent Blank 212.0 

DI H20 Blank 208.0 
Repeat DI H20 Blank 208.9 

28 NH3/ml as N 26.6 

repeat 28 ug NH3/ml as N 26.7 

Notes: 
Measured Concentration of Ammonia (C} in 11g NH3 / ml as N 

C=10W·911M 

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

27.731 

28.064 

2.986 

2.974 

0.018 
0.018 
0.021 
0 .021 

28.855 

28.741 

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

Cavg (119 NH/ ml as NH3) = Cavg (1•9 NH3/ ml as N) • 17.03/ 14.01 

11g NH3 I sample = Cavg (1•9 NH/ ml as NH3) • TV 
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 

27.898 

2.980 

0.0181 

0.0210 

28.798 

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

TV C avg as NH3 11g NH:J 

(ml) sample 

NA 33.911 NA 

542 3.622 1963.317 

NA 0.022 NA 

NA 0.026 NA 

NA 35.006 NA 

002AS-466620-RT-702 16 of 58



AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS QUALITY CONTROL 

CllenV 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 
Reagent Blank 

repeat Reagent Blank 
DI H20 Blank 

Repeat DI H20 Blank 
28 NHf ml as N 

repeat 28 ug NHf ml as N 

Notes: 

Canyon 
Unit 1 
SCAQMD 207.1 
8/21 /2018 
8/21/2018 
JG 

% recovery 

NA 

NA 

NA 

NA 

NA 

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

Matnx Spike Percent Recovery (%R) 
%R = (C spike"0.104 - Csample"O 102)/2 ·100 
Cspike =average result of matrix spike (11g NH/ ml as N) 

RPO 
% 

-1.19 

0 40 

-1 99 

3.58 

0.40 

RPA 
% 

-0.366 

NA 

NA 

NA 

2 850 

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 

002AS-466620-RT-702 17 of 58



AMMONIA ELECTRODE CALIBRATION CURVE 

NH3 concentration 

(119 NH3 I ml as N) 
1 
5 

20 
100 

120.0 

> 100.0 
.§. 

80.0 
~ 
c 

60.0 ., 
0 
Q. .. 40.0 .., 
g 

20.0 0 ., 
iii 

0.0 

-20.8·' 00 

log N H3 concentration Electrode potential 

0.000 110.8 
0.699 71 .3 
1.301 36.0 
2.000 -5.0 

Ammonia Electrode Calibration Curve 
8/21/2018 

• 

• 

0.500 1.000 1.500 

:;,amp1e KOOm 
Temperature Temperature 

(C) (C) 
20 22 
20 22 
20 22 
20 22 

y = -57 9608x + 111 2358 
R' = 0 9999 

• 2.000 2.! 00 

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

slope 
y-intercept 

Concentration 
(11g NH3 / ml as N} 

1 
5 
20 
100 

Calculation: 

-57.9608 
111 .2358 

Value LR line 

1.0175 
4.8867 
19.8631 

101 .2559 

Regression Line: P=M"log(pg of NH:v' ml as N)•B 

Difference 

0.0175 
-0.1133 
-0.1369 
1.2559 

Measured Concentration of Ammonia (C} in 11g I ml NH3 as N: C=10<P·9llM 

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

% Difference 

1.7465 
-2.2664 
-0.6847 
1.2559 

All standards were prepared in 0.04N H2S0 4 and allowed to equilibrate to room temperature. 

002AS-466620-RT-702 18 of 58



,j~\ MONTROSE I I A I R qjl .\l ll \ \I Rl'll !\ 

AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS 

Project#: ________ District Method: SCAQMD 207.1 Sample Date: r;;-/ .::>-i /; Y 
ClienULocation: ~ 11(.)">'1 • Calibration Date: r:/-::i.- t / f E-' Analysis Date: !i/-=iu /; g-

Sample Location: ll,ru"-t- I Calibration Curve: - s?, YGklC ~ It/, '"J.3SfAnalyst's Initials: n 
Test #'s: 2 ::N H--3 R2: 'crq·q~ 

Electrode 
TV 

Cone. Cavg 
µg NHJ/ Sample Potential µg NHJ- (µg NHJ 

(mV) (ml) 
N/ml - NI ml) 

sample 

Standard Check: 
28 µg NHJ/ml ?-ft?. ( 2Xc7'-t/ 

Repeat 28 µg N HJ/ml -:24. I ?-55-q 7i<f ::2-g-,74 ( 

?-. - IJ tt-s g'1,J s "2-0 ").,?.Cf 0 

"")... -N H-c ~K.5 5 .2-6 7-.Lff;g- ~ 4")..q It; 15. 5 

c~lu }J..,,7 ?-7-,(;45 
I 
>piU '32.q --:i::i. tJ b G '?-20550 

~ ·?-tg-,o 1 ·7 ( tr} .o tli 

FB. :z_(tto ·5 r I (5),bt4 <llc(J/4 ( &;.,3& 

~ IYJJtVI ~S.1 7-~,qr:;b . 
)..-8"' />/)f""' ~5,0 3o.o>-s z_ Cf/?bS , , 

Notes: Total volume of samples and standards used: __ "-L &_<J ___ _ 

Calculations: 

Volume of pH adjustin~,ISA used in ml: ____ :;z_. _ __ _ 
Absorbing solution: H--;,.. so,4 

Cone. (µg NHa - N I ml) = 10 (P-BJIM 

P = electrode potential, B = y-intercept and M = slope 
Cavg = average result of duplicate analyses (µg NH3 - N I ml) = (C 1 +C2)/2 
µg NHa/ sample= Cavg* 17.03/ 14.01 *TV 
mg I sample = µg /sample + 1000 
ppm NHa =mg NHa/sample x 1Nmstd x 1/454000xSV/17 x 106 

Comments/ Temp/pH 

Percent R),covery: 
LOS ,.., 

f)'r/--t-~ j=-;2...ool" 
I 

/) /+-?-2 T=- J.">OC.. 

' 

•0 !~:q.~,~~~2~~ 
Date of last revision 2/14/201 7 

DS834059 
Master Document Storage\Forms\Datasheets\Lab Forms 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS CALCULATION 

Client/ location: 
Sample Location: 
District Method: 
Sample Date: 
Analysis Date: 
Analyst's Initials: 
Calibration Curve: 
R2 

Sample 

Canyon 
Unit 1 
SCAQMD 207.1 
8/21/2018 
8/21/2018 
JG 
y:-57.9608x + 111.2358 

0.9999 

p Cone. 

mV 11g NH3 /ml as N 

28 ug NH3 / ml as N 26.7 

repeat 28 ug NH3'ml as N 26.7 

2-NH3 89.3 

repeat 2- N H3 88.5 

spike 2-NH3 32.7 
repeat spike 32.9 
Field Blank 218.0 

repeat Field Blank 219.0 
28 NH3'ml as N 25.7 

repeat 28 ug NH3'ml as N 25.6 

Notes: 
Measured Concentration of Ammonia (C) in 11g NH3 / ml as N 
c:101P·SYM 

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

28.741 

28.741 

2.390 

2.468 

22.645 

22.466 
0.014 
0.014 

29.906 

30.025 

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

Cavg (11g NH3/ml as NH3) : Cavg (11g NH3/ ml as N) • 17.03/ 14.01 

11g NH3 / sample : Cavg (11g NH3/ml as NH3) • TV 

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 

28.741 

2.429 

22.556 

0.01 41 

29.965 

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

TV C avg as NH3 pg NH3/ 

(ml) sample 

NA 34.936 NA 

520 2.953 1535.308 

NA 27.418 NA 

371 0.017 6.362 

NA 36.424 NA 

002AS-466620-RT-702 20 of 58



AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS QUALITY CONTROL 

ChenV Location· 
Sample Location 
District Method. 
Sample Date 
Analysis Date 
Analyst's Initials 

Sample 

28 ug NH3 I ml as N 

repeat 28 ug NHy ml as N 

2-NH3 

repeat 2- NH3 
spike 2-NH3 
repeat spike 
Field Blank 

repeat Field Blank 
28 NH3/ml as N 

repeat 28 ug NHy ml as N 

Notes: 

Canyon 
Unit 1 
SCAQMO 207.1 
8/21/2018 
8/21 /2018 
JG 

% recovery 

NA 

NA 

104.90 

NA 

NA 

spike 100 ml sample+ 2 ml (1000119 NH3 / ml as N) 
Matrix Spike Percent Recovery (%R) 
%R = (C spike·o.104 - Csample·0.102)/2 ·100 
Cspike = average result of matrix spike (11Q NHy ml as N) 

RPO 
% 

0.00 

-3.18 

0 79 

3.97 

-0 40 

RPA 
% 

2.646 

NA 

NA 

NA 

7.018 

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 

002AS-466620-RT-702 21 of 58



AMMONIA ELECTRODE CALIBRATION CURVE 

N H3 concentration 

(µg NH3 I ml as N) 
1 
5 

20 
100 

120.0 

> 100.0 
.§_ 

80.0 
~ c .. 60.0 
0 
0.. .. 40.0 
'C e 

20.0 u .. 
iii 

0.0 

-20.8·( 00 

log NH3 concentration Electrode potential 

0.000 110.8 
0.699 71 .3 
1.301 36.0 
2.000 -5.0 

Ammonia Electrode Calibration Curve 
8/2112018 

• 

• 

0.500 1.000 1.500 

:;ample Hoom 
Temperature Temperature 

(C) (C) 
20 22 
20 22 
20 22 
20 22 

y = -57 9608x+ 111 2358 
R' = 0 9999 

• 2.000 2.! 00 

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

slope 
y-intercept 

Concentration 
(~1g NH3 / ml as N) 

1 
5 

20 
100 

Calculation: 

-57.9608 
111 .2358 

Value LR line 

1.0175 
4.8867 
19.8631 

101.2559 

Regression Line: P=M·1og(µg of NH:if ml as N)+B 

Difference 

0.0175 
-0.1133 
-0.1369 
1.2559 

Measured Concentration of Ammonia (C) in pg I ml NH3 as N: C=10<P·911M 

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

% Difference 

1.7465 
-2.2664 
-0.6847 
1.2559 

All standards were prepared in 0.04N H2S04 and allowed to equilibrate to room temperature. 
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SCAQMD METHOD 207.1 - AMMONIA 
DETERMINATION OF SAMPLE TIME 

Source: Canyon U1 
Date: 8/21/2018 

Performed by: SD 

Constants : 

Variables : 

Target concentration 

0 2 correction factor 

Expected Flue Gas 0 2 

F 

p 

B 
M 

Vr 
Q@dH = 1 

Calculated Values: 

Target concentration 
Target concentration 

Notes: 

PSV 
PSV 
VSR 

PST 

1,000 mg/gram 
454 grams/lb 

35.315 SCF/SCM 
379.5 SCF/lb-mole 

1,000,000 parts/million parts 
17.03 lb/lb-mole 

14.01 lb/lb-mole 

5 ppm @ 0 2 correction factor 

15 % 02 

14.5 % 02 
2 Safety Factor 

128.5 
128.83 
-58.676 

0.5 
0.55 

5.4 
3.90 

1.013 
0.616 

0.316 
11.144 
33.0 

20.3 

electrode potential corresponding to minimum value on calibration curve (mV) 
y-intercept 
slope 
Assumed liquid volume of probe rinse and first impinger (L) 
cfm 

ppm - raw 
mg/dscm 

Lowest concentration on a calibration curve (mg NH3-N/L) 
analytical mass reporting limit, mg 

Planned sample volume, cubic meters 
Planned sample volume, cubic feet 
achievable volumetric sampling rate (dscf/hr) 

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 

l.D. Readout 

TC-CAL l.D. 

T3 (OIL) 18-WCS 

T2 (Boiling H20) 18-WCS 

T1 (Ice/Water) 18-WCS 

DIGITAL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: 18-WCS 
Readout Description: Control Box 

Date: 7/2/2018 
Performed By: JG/DA/RH 

Calibrated Thermocouple ID: TC-CAL 
T1 Reference Thermometer ID: 201100 
T2 Reference Thermometer ID: 805002770 
T3 Reference Thermometer ID: 805002803 

TIC - Readout Reference Thermometer 
OF OF 

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

360 360 360 360 359 359 359 

208 208 208 208 212 212 212 

30 30 30 30 32 32 32 

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

2) Pass if all Differences are less than 1 5% (0 R) 

Thermocouple Source Readings 

TIC - Readout 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 652 653 652 652 650 650 650 

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

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

T1 (-32 F) SIN 106970 30 30 30 30 32 32 32 

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

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

Average 

359 

212 

32 

Average 

650 

370 

212 

32 

Difference 

OF %, (°R) 

1.0 0.1% 

4.0 0.6% 

2.0 0.4% 

Difference 

OF % , (°R) 

2.3 0.2% 

00 0.0% 

0.0 0.0% 

2.0 0.4% 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

July 2018 TC-Readout-Pilot-Nozzle-ADM-Mag Calibrations - v.l .xlsm 

11:16 AM 
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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 

   

 
6. Percent Isokinetic 
 

 
ref

2
s

ms

T
R528x

DnxPsxVxBwo)0(1
std)(VTx17.32

I 


  

 
7. 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 
 

  

 

6
sdi

10 *SV 
60 * Q * MW * ppm

 = M

2
6
i

%O20.9
20.9*

10*SV
F*MW*ppm

MMBtu
lb




2

6

%O20.9
20..9xFx

gr7000
lb1xCBtulb/10



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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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Identifier 

A 
B 
c 
D 
E 
F 
G 
H 

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-U1 

Description Units Equation 

Reference Temperature F 
Reference Temperature R A +460 
Meter Calibration Factor (Yd) 
Barometric Pressure "Hg 
Meter Volume act 
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 K/(K +I) 
Gas Constant ft-lbf/lb-mole-R 
Specific Molar Volume SCF/lb-mole 385.3 * B I 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*Q 

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 

1.002 
29.73 
42.406 
87.2 
547.2 

1.5 
40.268 
119.1 
5.536 
0121 

1545.33 
379.5 
8,710 
1,050 

2.2046E-09 
15 

231 ,200 
227,697 

1,963 

4.33E-06 

17.03 

2.4 

14.43 

2.2 

1.5 

0.003 

3.1 

(1 ) Some va lues 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 ..................... .. ...... ...... .... .... .. U1 Fuel ... ............. ..... ..... ... ................ Natural gas 
Sample Location ........ ..... .......... . .. Stack Data By ........ .. ········· ···· ····· ········· SD 
Test Number ... ....... .............. ... .. .. ..... ... 1-NH3-U1 2-NH3-U1 Average Maximum Limit 

Reference Temperature (°F) ... ... ... ...... 60 60 
Test Date ........ .. .. ........ .. .... .... ... ........... 8/21/2018 8/21/2018 
Test Method ............. ..... ........... ........... SCAQMD 207.1 SCAQMD 207.1 
Sample Train .... ...... ......... ... ... .... .... .... . 18-WCS 18-WCS 
Meter Calibration Factor ..................... 1.002 1.002 

Stack Area (ft2
) .............................. ... 106.90 106.90 

Sample Time (Minutes) ............. ...... ... 60 60 
Barometric Pressure ("Hg) ........ ......... 29.73 29.73 
Start/Stop Time 1345/1448 1523/1626 
Meter Volume (acf) ........... ........... ....... 42.406 40.626 

Meter Temperature (°F) ............... ...... . 87.2 89.4 
Meter Pressure (iwg) ............... .. ......... 1.5 1.5 
Liquid Volume (ml) ... .......... ....... .......... 119.1 111.0 
Stack 0 2 (%) ..... ..... ... ................. .... .... . 14.43 14.43 14.43 (from facility CEMS) 
Unit Load (MW) ... .... ................ .... ...... . 50.0 50.0 50.0 
Standard Sample Volume (SCF) .. ..... 40.268 38.423 
Moisture Fraction .............. ... .. ............. 0.121 0.118 

Stack Flow Rate (dscfm, 68 °F) ....... ... 231,200 231 ,100 231 , 150 (from faci lity CEMS) 
Stack Flow Rate(@ Tref) ........... ....... . 227,697 227,598 227,648 
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) ............ ........ .... ... ..... .. .. 1,963 1,535 

Mass NH3 (lb) .... ....... ................... ....... 4.33E-06 3.38E-06 
NH3 (ppmv, flue gas) ... ... ................ 2.4 2.0 2.2 2.4 

NH3 (ppmv @ 0 2 Correction Factor) .. 2.2 1.8 2.0 2.2 5 
NH3 (lb/hr) .. ..... .... ..... ... ..... ... ... ... ... 1.5 1.2 1.3 1.5 

NH3 (lb/MM Btu) .............. . .. . ... ... ..... 0.003 0.002 0.003 0.003 
NH3 (lb/MMSCF) ....... ..... ...... . .... ... 3.1 2.6 2.8 3.1 

Note: SCAQMD Method 207.1 requires the higher of the duplicate runs be reported as the test result. 
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QUALITY ASSURANCE PROGRAM SUMMARY 
 
As part of Montrose Air Quality Services, LLC (Montrose) ASTM D7036-04 certification, Montrose 
is committed to providing emission related data which is complete, precise, accurate, 
representative, and comparable. Montrose 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: Montrose has assigned an internal QA Officer who is 
responsible for administering all aspects of the QA program.  
 
Internal Quality Assurance Manual: Montrose 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 Montrose QA efforts. The manual is revised upon periodic review and as 
Montrose 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. Montrose 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 Montrose 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 
Montrose 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. 
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Knowledge of Current Test Methods: Montrose maintains current copies of EPA, ARB, and 
SCAQMD Source Test Manuals and Rules and Regulations. 
 
Chain-of-Custody: Montrose maintains chain-of-custody documentation on all data sheets and 
samples. Samples are stored in a locked area accessible only to Montrose source test personnel. 
Data sheets are kept in the custody of the originator, program manager, or in locked storage until 
return to Montrose 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 
 
“Both qualitative and quantitative factors contribute to field measurement uncertainty and should 
be taken into consideration when interpreting the results contained within this report. Whenever 
possible, Montrose Air Quality Services, LLC (Montrose) personnel reduce the impact of these 
uncertainty factors through the use of approved and validated test methods. In addition, Montrose 
personnel perform routine instrument and equipment calibrations and ensure that the calibration 
standards, instruments, and equipment used during test events meet, at a minimum, test method 
specifications as well as the specifications of our Quality Manual and ASTM D 7036-04. The 
limitations of the various methods, instruments, equipment, and materials utilized during this test 
have been reasonably considered, but the ultimate impact of the cumulative uncertainty of this 
project is not fully identified within the results of this report.” 
 
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 

     
Mobile 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. 
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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 E 

APPLICABLE PERMIT SECTIONS 
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Section D 
Fae ii itv rD: 

Page: 2 
153992 

South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4178 Revision# : 3 

Date: November06, 2015 

FACILITY PERMIT TO OPERATE 
CANYON POWER PLANT 

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, NATURAL 

GAS, GENERAL ELEC..'TRJC, MODEL 

LM6000PC SPRJNT, SIMPLE CYCLE, 

479 MMBTUIHR AT 46 DEG F, WITH 

INLET CIBLLING, WITH WATER 

INJECTION WITH 

AIN: 555828 

GENERA TOR, 50.95 MW 

DI 

(!)(IA) (IB) Denotes RECLAIM emission factor 

C3 

(3) Denotes RECLAIM concentration limit 
(5) {SA) {SB) Denotes conunand and control emission limit 

(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 GAS 

(4) [RULE 1303(a)(1)-BACT, 

5-10-1996; RULE J303(a)(l) 

-BACT, 12-6-2002]; CO: 2000 

PPMV NATURAL GAS (S) 

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

PPMV NATURAL GAS (4) 

[RULE 2005, 6-3-2011]; NOX: 25 

PPMV NATURAL GAS (8) 

[40CFR 60 Subpart KKKK, 

7-6-2006]; PMIO: O.oJ 

GRAINS/SCF NATURAL GAS 

(SA) [RULE 475, 10-8-1976; 

RULE 475, 8-7-1978]; PMlO: 0.1 

GRAINS/SCF NATURAL GAS 
(5) [RULE 409, 8-7-1981 ); PMJO: 

1.67 LBS/HR NATURAL GAS 

(SC) [RULE 1303(b)(2)-0ffsct, 

5-10-1 996; RULE 1303(b}(2) 

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

LBS/HR NATURAL GAS (SB) 

[RULE 475, 10-8-1976; RULE 

475, 8-7-1978]; S02: (9) [40CFR 

72 - Acid Rain Provisions, 

11-24-1997]; SOX: 0.06 

LBS/MMBTU NATIJRAL GAS 

(8) [40CFR 60 Subpa rt K.KKK, 

7-6-2006]; voe: 2 PPMV 

NATURAL GAS (4) [RULE 

1303(a)(l)-BACT, 5-10-1996; 

RULE 1303(a)(l)-BACT, 

12-6-2002] 

(2) (2A) (2B) Denotes RECLAIM emission rate 

(4) Denotes BACT emission limit 

(6) Denotes air toxic control rule limit 

Conditions. 

A63.1, A99. l, 

A99.2, A99.3, 

Al95.l, 

Al95.2, 

AI95J, 

A327.l , 

B61.I, 0 12.1 , 

D29.2, D29.3, 

082.1, 082.2, 

El93. l , H23. l, 

1298. l, K40. I 

(8) (8A) (SB) Denotes 40 CFR limit (e.g. NSPS, NESHAPS, etc.) 

(10) See section J for NESHAPIMACT requirements 
* * Refer to section F and G of this pennit to detennine the monitoring, rccordkeeping and reporting requirements for this device. 
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South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4178 

Facility ID. 
ge · 

153992 
Revision #: 3 
Date: November 06, 2015 

FACILITY PERMIT TO OPERATE 
·CANVON POWER PLANT 

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 

CO OXIDATION CATALYST, NO. I, CJ DIC4 

RASF, llOCUBJCFEETOF TOTAL 

CATALYST VOLUME 
A/N: 476654 

SELECTIVE CATALYTIC C4 C3S6 

REDUCTION, NO. I, CORMETECH 

CMITT-21, 1012 CU.FT.; WIDTH: 2 FT 

6 IN; HEIGHT: 25 FT 9 IN; LENGTH: 

18FT WITH 
A/N: 476654 

AMMONIA INJECTION 

ST ACK, TURBINE NO. l, HEIGHT: 86 S6 C4 

FT ; DIAJ\1.ETER: 11 FT 8 IN 

AIN: 555828 

• ( I) ( JA) ( JD) Denotes RECLAIM emission factor 

(3) Denotes RECLAIM concentration limit 
(5) (5A) (50 ) Denotes command and control emission limit 

(7) Denotes NSR applicability limit 

(9) See App B for Emission Limits 

RECLAIM 
Source Type/ 
Monitoring 

Unit 

Emissions· 

And Requirements 

NHJ: 5 PPMV NATURAL GAS 

(4) (RULE 1303(~)(1)-BACT, 

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

-BACT. 12-6-2002] 

(2) (2A) (2B) Denotes RECLAIM emission rate 

(4) Denotes BACT emission limit 

(6) Denotes air toxic control rule limit 

Conditions 
I 

Al95.4, 

012.2, 012.3, 

Dl2.4, E1 79.I, 

El79.2, 

El93.1 

(8) (8A) (8B) Denotes 40 CFR limit (e.g. NSPS, NESHAPS, etc.) 

( l 0) See section J for NESHAP/MACT requirements 
** Refer to section F and G of this pennit to determine 1he monitoring, recordkeeping and reporting requirements for this device. 
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South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4178 

FACILIT\' PERMIT TO OPERATE 
CANYON POWER PLANT 

Section D P~ee : 2Y 
Facility ID: IS3992 
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] 

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)-0ffset, 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 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 

be tested 

NH3 emissions 

I Required Test Method(s) 

District method 207. l 
and 5.3 or EPA method 

17 

I Averaging Time 

1 hour 

I Test Location -

Outlet of the SCR 
serving this equipment 
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South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91 7 65-4 178 

FACILITY PERMIT TO OPERA TE 
CANYON POWER PLANT 

Section D Page: 30 
Facilitv JD· 153992 
Revision #: 3 
Date: ~ovcmbcr 06, 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 AQMD shall be notified of the date and 
time of the test at least l 0 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 slip test. If the CEMS is inoperable, a test shall be 
conducted to determine the NOx emissions using District Method l 00. 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)(l)-BACT, 5-t0-1996; RULE 1303(a)(l)-BACT, 12-6-2002] 

[Devices subject to this condition : DI, 07, D 13, D 19] 

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 AQ:vID Laboratory J Not Applicable J Fuel sample 

Method 307-91 

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

PM emissions District method 5.1 j 4 hours 

serving this equipment 

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: Filed Project Manager 
Region: Southwest 
E-Mail: SDonovan@montrose-env.com 
Phone: (714) 279-6777 

   
   

Name: Mr. Matt McCune 
Title: Regional Vice President 

Region: Southwest 
E-Mail: MMccune@montrose-env.com 
Phone: (714) 279-6777 
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Southern California Public Power Authority - Canyon 
3Q18 Unit 2 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 - Canyon 
3Q18 Unit 2 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: 9/6/2018 

Name: Sean Donovan Title: Filed 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: 9/6/2018 

Name: Matt McCune Title: Regional Vice President 
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Southern California Public Power Authority - Canyon 
3Q18 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 August 23, 2018. The test was performed by Sean Donovan, Danny Avila, 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 
AUGUST 23, 2018 

        
Parameter Units Result(1) Limit 

     
NH3 ppm 2.1  -- 

     
NH3 ppmc 1.9 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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Southern California Public Power Authority - Canyon 
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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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Southern California Public Power Authority - Canyon 
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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 
1.9 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 

AUGUST 23, 2018 
              

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

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

Date  8/23/2018 8/23/2018   -- 
        

Time  1208/1311 1346/1449   -- 
        

O2(2) % 14.60 14.58 14.59 -- -- 
        

Stack Flow(2) dscfm @ Tref 230,455 229,864 230,159 -- -- 
        

NOx(2) ppmc 2.3 2.3 2.3 -- 2.5 
        

NH3 ppm 2.1 1.9 2.0 2.1 -- 
        

NH3 ppmc 1.9 1.8 1.9 1.9 5 
        

NH3 lb/hr 1.3 1.2 1.2 1.3 -- 
        

NH3 lb/MMBtu 0.003 0.002 0.003 0.003 -- 
        

NH3 lb/MMSCF 2.8 2.5 2.6 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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Southern California Public Power Authority - Canyon 
3Q18 Unit 2 NH3 

 

 

APPENDIX A.2 

LABORATORY DATA 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS 

Project#: District Method: SCAQMD 207.1 Sample Date: 8"/2-s /! £---
ClienULocation: ~'t O">'l Calibration Date: 'tr/-;;.... 3 / t ~ Analysis Date: Q-/;i._) /r C 
Sample Location: lvt ;'f- -:2.-- Calibration Curve: ~s7,qs1s.x -f' //l;zstS Analyst's Initials: re, 
Test #'s: ' -A) H-3- R2: "qq_cr:cr 

Electrode 
1V 

Cone. Cavg 
µg NH3/ Sample Potential µg NH3 - (µg NH3 

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

Standard Check: 
'?-~ µg NH3iml ~"~ '2-q c 7el.f 

?-- ?:" f fJ Ai ~c £ :;z_.Ci. 5~6 2-9, (i;Jr s 
\ -/l) t+-r 610 1 53) ~ IP'-f-i.. 

/ 

I -N tf--r 8:7/~ 5>~ -z-/tJJ"L 2 ,h37 J7og-,, 1 
(). g 

/ 

?-tJ{po j O,c~1 

r2 I( ?.-OGo 5 O· o-:i-.J (!},, 0?-33 
/ 

\/_L H-/o '2ef?fo q &,,o :LO 

b.:c /../-~() --:2 LO CL I O. D 2D OcoYJ-:Z 

<J__ g-- f}; JN'\_ 'ZS"(-' so~4:io . 
'2-f? ooJN -:i-S',~ s C' .I.( '2() "0,'f 7:() 

v 

-

Notes: Total volume of samples and standards used: I (3 0 
Volume of pH adjusting ISA used in ml: ?-
Absorbing solution: t±:; .S& 1 I 

Calculations: Cone. (µg NH3 - N I ml) = 10 <P·B)!M 

P = electrode potential, 8 = y-intercept and M = slope 
Cavg = average result of duplicate analyses (µg NH3 - N I ml) = (C 1 +C2)/2 
~·9 NH3/ sample= Cavg• 17.03114.01 •TV 
mg I sample = µg /sample + 1000 
ppm NH3 = mg NHJsample x 1 Nmstd x 1 /454000 x SV/17 x 1 Cf 

Room Temperature 

~2 
Percent Recovery: 

JJ4. 

t!Jt!-?~ !-= ~CZZ'.,, 
I 

.. 
Date of last revision 2/14/2017 

DS1470104 
Master Document Storage\Forms\Datasheets\Lab Forms 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS CALCULATION 

CltenV Location 
Sample Location 
District Method· 
Sample Date 
Analysis Date· 
Analyst's Initials. 
Calibration Curve· 
R2 

Sample 

Canyon 
Unit2 
SCAQMD 207.1 
8/2112018 
8/2112018 
JG 
y=-57.9515x + 111 .7515 

0.9999 

p Cone. 

mV 11g NH3 /ml as N 

28 ug NH3 I ml as N 26.4 

repeat 28 ug NHf ml as N 26.5 

1-NH3 87.3 

repeat 1- NH3 87.4 

Reagent Blank 206.3 
reoeat Reaaent Blank 206.5 

DI H20 Blank 209.9 
Repeat DI H20 Blank 210.1 

28 NHy ml as N 25.8 

repeat 28 ug NHf ml as N 25.8 

Notes: 
Measured Concentration of Ammonia (C) in 11g NH3 I ml as N 
C=10(P-B)IM 

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

29.704 

29.586 

2.642 

2.632 

0.023 
0 .023 
0 .020 
0 .020 

30.420 

30.420 

Average Measured Ammonia Concentration (Cavg) = (C1 + C2)12 

where C1 , C2 results from duplicate analyses (Jig NH31ml as N) 

Cavg (11g NHfml as NH3) = Cavg (pg NH3' ml as N) • 17.03/ 14.01 

pg NH3 I sample = Cavg (11g NHy ml as NH3) • TV 

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 

29.645 

2 .637 

0 .0233 

0 .0202 

30 420 

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

TV C avg as NH3 pg NHy 

(ml) sample 

NA 36.035 NA 

533 3.205 1708.330 

NA 0.028 NA 

NA 0.025 NA 

NA 36.978 NA 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS QUALITY CONTROL 

CllenV 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 
Reagent Blank 

repeat Reaoent Blank 
DI H20 Blank 

Repeat DI H20 Blank 
28 NHy ml as N 

repeat 28 ug NHy ml as N 

Notes: 

Canyon 
Unit 2 
SCAQMD 207.1 
8/21/2018 
8/21/2018 
JG 

% recovery 

NA 

NA 

NA 

NA 

NA 

spike· 100 ml sample+ 2 ml (1000 1•9 NH3 / ml as N) 
Matrix Spike Percent Recovery (%R) 
%R = (C sp1ke'0.104 - Csample'0.102)/2 ·100 
Csp1ke =average result of matrix spike (µg NH3/ ml as N) 

RPO 
% 

0.40 

0.40 

0 79 

0.79 

0.00 

RPA 
% 

5.874 

NA 

NA 

NA 

8.644 

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 

002AS-466620-RT-700 17 of 58



AMMONIA ELECTRODE CALIBRATION CURVE 

NH3 concentration 

(ft9 NH3 / ml as N) 
1 
5 

20 
100 

120.0 

> 100.0 
.s 80.0 
~ 
c 

60.0 ~ 
Q. ., 40.0 .,, 
g 

20.0 " ., 
w 

0.0 

-20.8·( 00 

log N H3 concentration Electrode potential 

0.000 111.4 
0.699 71 .6 
1.301 36.7 
2.000 -4.5 

Ammonia Electrode Calibration Curve 
8/23/2018 

• 

• 

0.500 1.000 1.500 

:::;amp1e t<oom 
Temperature Temperature 

(C) (C) 

20 22 
20 22 
20 22 
20 22 

y=-579515x + 111 7515 
R' = 09999 

• 2.000 2.t 00 

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

slope 
y-intercept 

Concentration 
(f•9 NH3 / ml as N) 

1 
5 

20 
100 

Calculation: 

-57.9515 
111 .7515 

Value LR line 

1.0141 
4.9300 
19.7276 
101.3945 

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

Difference 

0.0141 
-0 0700 
-0.2724 
1.3945 

Measured Concentration of Ammonia (C) in µg I ml NH3 as N: C=1oiP-9 VM 

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

% Difference 

1.4063 
-1.4001 
-1.3619 
1.3945 

All standards were prepared in 0.04N H2S04 and allowed to equilibrate to room temperature. 

002AS-466620-RT-700 18 of 58



,~ \ 

AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS 

Project#: District Method: SCAQMD 207.1 Sample Date: '15/?-s /! Y 
Client/Location: ~It' O"Y\ Calibration Date: 't! / :L] /I Y-- Analysis Date: 2-'/;L)/f e-
Sample Location: ll'1.1i- -::2-- Calibration Curve: ~s?e Cis1s.x -f' //l ,,zs.1s Analyst's Initials: j(;, 
Test #'s: -A) H-3 R2: P 91.?9 

Electrode 
TV 

Cone. Cavg 
µg NH3/ Sample Potential µg NH3 - (µg NH3 

(mV) 
(ml) 

N/ ml - NI ml) 
sample 

Standard Check: 
'?-* µg NH3/ml 

20<5 2-q, e-:2'.2 

~ ?:" f P r1r ~,5 2.-'l'r ~.22.. :z.. 'i· ~.)2 

7 -N H--r g-t( ( g- 52..\{ '2c "]q-:2. 
, 

-:2.. - f\J l+ ( ~,g SA 2,Y2J 21'-1()/ ISs4 g-
--~ f),r k.,.e. >'"Jo5 22.lt(}:Z 

I I~ >-P, e '"3 Z 0 '2,°J, "2./g- 2.2p(?/O 

Fls ·212 g--- 355 <:/ •0 ( j5 

FB ?-l]v.5 >>S &cOI~ <Po(j)°N;' -z .. <o~ 
1 IS iJ p M__ 25,7 ~Oo[;'</ 

"2-~ OOiN :z-6, g- 30(}4?-0 'Joe~ 8'/ 
r/ I 

-

Notes: Total volume of samples and standards used: l 0 V 
Volume of pH adjusting ISA used in ml: '>-
Absorbing solution: If") $& 1 I 

Calculations: Cone. (µg NH3 - N I ml)= 10 <P·0>™ 
P = electrode potential, B = y-intercept and M = slope 
Cavg =average result of duplicate analyses (µg NH3 - N I ml)= (C1+C2)/2 
µg NH3/ sample= Cavg* 17.03/ 14.01 •TV 
mg I sample = µg /sample + 1000 
ppm NH3 =mg NH~sample x 1Nmstd x 11454000 x SV/17 x 106 

Room Temperature 

--:22 
Percent Recovery: 

!OG Jn 

r!Jll--.:::-~ '=~o't 
I 

/) f+L-':2., 7 ~ >>OL. 
I 

Date of last revision 2/14/2017 
0$1470104 

Master Document Storage\Forms\Datasheets\Lab Forms 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS CALCULATION 

ClienV Location: 
Sample Location: 
District Method: 
Sample Date: 
Analysis Date: 
Analyst's Initials: 
Calibration Curve: 
R2 

Sample 

Canyon 
Unit 2 
SCAQMD 207.1 
8/23/2018 
8/23/2018 
JG 
y=-57.9515x + 111.7515 
0.9999 

p Cone. 

mV 11g NH3 /ml as N 

28 ug NH3 I ml as N 26.3 
repeat 28 ug NH3/ml as N 26.3 

2-NH3 89.8 

repeat 2- NH3 89.5 

spike 2-NH3 33.5 
reoeat soike 32.6 
Field Blank 212.8 

repeat Field Blank 213.5 
28 NH3/ml as N 25.7 

repeat 28 ug NH3/ml as N 25.8 

Notes: 
Measured Concentration of Ammonia (C) in 11g NH3 / ml as N 
C=10i•·BPM 

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

29.822 

29.822 

2.392 

2.421 

22.402 
23.218 
0.018 
0.018 
30.541 

30.420 

Average Measured Ammonia Concentration (Cavg) = (C1 + C2)/2 
where C1. C2 results from duplicate analyses ~1g NH3 /ml as N) 

Cavg (119 NH3/ml as NH,) = Cavg (119 NH3/ ml as N) • 17.03/ 14 01 

119 NH3 / sample= Cavg (119 NH,tml as NH,) · TV 

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 

29.822 

2.407 

22.810 

0.0178 

30.481 

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

TV C avg as NH3 11g NH,! 

(ml) sample 

NA 36.250 NA 

524 2.925 1532.831 

NA 27.727 NA 

355 0.022 7.679 

NA 37.051 NA 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS QUALITY CONTROL 

ClienV Location 
Sample Locat1on­
D1strict Method 
Sample Date. 
Analysis Date· 
Analyst's Initials 

Sample 

28 ug NH3 / ml as N 

repeat 28 ug NH:i/ml as N 

2-NH3 

repeat 2- NH3 

spike 2-NH3 

reoeat soike 
Field Blank 

reoeat Field Blank 
28 NHy ml as N 

repeat 28 ug NH:i/ml as N 

Notes: 

Canyon 
Unit 2 
SCAQMD 207.1 
8/23/2018 
8/23/2018 
JG 

% recovery 

NA 

NA 

106.34 

NA 

NA 

spike. 100 ml sample+ 2 ml (1000 119 NH3 / ml as N) 

Matrix Spike Percent Recovery (%R) 
%R = (C sp1ke"O 104 - Csample"0.102)/2 •100 
Cspike =average result of matrix spike (µg NH:i/ ml as N) 

RPD 
% 

0.00 

-1 .19 

-3 58 

2.78 

0.40 

RPA 
% 

6.507 

NA 

NA 

NA 

8 860 

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 

NH3 concentration 

(pg NH3 / ml as N) 
1 
5 

20 
100 

120.0 

> 100.0 
.§. 

80.0 
~ 
c 

60.0 "' 0 a.. ., 40.0 ,, 
g 

20.0 " ., 
iii 

0.0 

-20.8 ( 00 

log NH3 concentration Electrode potential 

0.000 111.4 
0.699 71 .6 
1.301 36.7 
2.000 -4.5 

Ammonia Electrode Calibration Curve 
8/23/2018 

• 

• 

0.500 1.000 1.500 

~amp1e Koom 
Temperature Temperature 

(C) (C) 
20 22 
20 22 
20 22 
20 22 

y=-579515x + 111 7515 
R' = 0.9999 

• 2.000 2.~ 00 

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

slope 
y-intercept 

Concentration 
(~19 NH3 / ml as N) 

1 
5 
20 
100 

Calculation: 

-57.9515 
111 .7515 

Value LR line 

1.0141 
4.9300 
19.7276 

101 .3945 

Regression Line: P=M·109(~ 1g of NH,! ml as N)+B 

Difference 

0.0141 
-0.0700 
-0.2724 
1.3945 

Measured Concentration of Ammonia (C) in ~19 I ml NH3 as N: C=101P-B)IM 

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

% Difference 

1.4063 
-1 .4001 
-1.3619 
1.3945 

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 
3Q18 Unit 2 NH3 

 

 

APPENDIX A.3 

QA/QC DATA 
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SCAQMD METHOD 207.1 - AMMONIA 
DETERMINATION OF SAMPLE TIME 

Source: Canyon U2 
Date: 8/23/2018 

Performed by: SD 

Constants: 

Variables: 

Target concentration 

0 2 correction factor 

Expected Flue Gas 0 2 

F 

1,000 
454 

35.315 

mg/gram 
grams/lb 
SCF/SCM 

379.5 SCF/lb-mole 
1,000,000 parts/million parts 

17.03 lb/lb-mole 

14.01 lb/lb-mole 

5 ppm @ 0 2 correction factor 

15 % 0 2 
14.5 % 02 

2 Safety Factor 

~-I \ MON I U.1.. hL 

p 128.5 
B 128.83 

electrode potential corresponding to minimum value on calibration curve (mV) 
y-intercept 

M 
Vr 

Q@dH = 1 

Calculated Values : 

Target concentration 
Target concentration 

Notes: 

PSV 
PSV 
VSR 

PST 

-58.676 
0.5 

0.55 

slope 
Assumed liquid volume of probe rinse and first impinger (L) 
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 .144 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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DIGITAL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: 18-WCS 
Readout Description: Control Box 

Date: 7/2/2018 
Performed By: JG/DA/RH 

Calibrated Thermocouple ID: TC-CAL 
T1 Reference Thermometer ID: 201100 
T2 Reference Thermometer ID: 805002770 
T3 Reference Thermometer ID: 805002803 

TIC TIC - Readout Reference Thermometer 

ID. Readout OF OF 

TC-CAL l.D. Reading 1 Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 

T3 (OIL) 18-WCS 360 360 360 360 359 359 359 

T2 (Boiling H20) 18-WCS 208 208 208 208 212 212 212 

T1 (Ice/Water) 18-WCS 30 30 30 30 32 32 32 

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

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

Thermocouple Source Readings 

TIC - Readout 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 652 653 652 652 650 650 650 

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

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

T1 (-32 F) S/N 106970 30 30 30 30 32 32 32 

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

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

Average 

359 

212 

32 

Average 

650 

370 

212 

32 

Difference 

OF %, (°R) 

1.0 0.1% 

4.0 0.6% 

2.0 0.4% 

Difference 

OF %, (°R) 

23 0.2% 

0.0 0.0% 

0.0 0.0% 

2.0 0.4% 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

July 2018 TC-Readout-Pilot-Nozzle-ADM-Mag Calibrations - v.l .xlsm 

11:16 AM 

8/24/2018 002AS-466620-RT-700 27 of 58



Southern California Public Power Authority - Canyon 
3Q18 Unit 2 NH3 

 

 

APPENDIX B 

FACILITY CEMS DATA 

 
  

002AS-466620-RT-700 28 of 58



C
o

m
p

an
y

: 
C

it
y

 O
f 

A
na

h
e
im

 
P

la
n

t:
 

3
0

7
1

 
M

ir
a
lo

m
a
 

A
v

e 
..

 
C

it
y

/S
t:

 
A

n
a
h

e
im

, 
C

A
, 

9
2

8
0

6
 

S
o

u
rc

e
: 

u
n

it
2

 

A
v

e
ra

g
e
 

2_
0

2
 

P
e
ri

o
d

 
S

ta
r
t:

 
0

8
/2

3
/2

0
1

8
 

1
2

:0
8

 
0

8
/2

3
/2

0
1

8
 

1
2

:0
9

 
0

8
/2

3
/2

0
1

8
 

1
2

:1
0

 
0

8
/2

3
/2

0
1

8
 

1
2

:1
1

 
0

8
/2

3
/2

0
1

8
 

1
2

:1
2

 
0

8
/2

3
/2

0
1

8
 

1
2

:1
3

 
0

8
/2

3
/2

0
1

8
 

1
2

:1
4

 
0

8
/2

3
/2

0
1

8
 

1
2

:1
5

 
0

8
/2

3
/2

0
1

8
 

1
2

:1
6

 
0

8
/2

3
/2

0
1

8
 

1
2

:1
7

 
0

8
/2

3
/2

0
1

8
 

1
2

:1
8

 
0

8
/2

3
/2

0
1

8
 

1
2

:1
9

 
0

8
/2

3
/2

0
1

8
 

1
2

:2
0

 
0

8
/2

3
/2

0
1

8
 

1
2

:2
1

 
0

8
/2

3
/2

0
1

8
 

1
2

:2
2

 
0

8
/2

3
/2

0
1

8
 

1
2

:2
3

 
0

8
/2

3
/2

0
1

8
 

1
2

:2
4

 
0

8
/2

3
/2

0
1

8
 

1
2

:2
5

 
0

8
/2

3
/2

0
1

8
 

1
2

:2
6

 
0

8
/2

3
/2

0
1

8
 

1
2

:2
7

 
0

8
/2

3
/2

0
1

8
 

1
2

:2
8

 
0

8
/2

3
/2

0
1

8
 

1
2

:2
9

 
0

8
/2

3
/2

0
1

8
 

1
2

:3
0

 
0

8
/2

3
/2

0
1

8
 

1
2

:3
1

 
0

8
/2

3
/2

0
1

8
 

1
2

:3
2

 
0

8
/2

3
/2

0
1

8
 

1
2

:3
3

 
0

8
/2

3
/2

0
1

8
 

1
2

:3
4

 
0

8
/2

3
/2

0
1

8
 

1
2

:3
5

 
0

8
/2

3
/2

0
1

8
 

1
2

:3
6

 
0

8
/2

3
/2

0
1

8
 

1
2

:3
7

 
0

8
/2

3
/2

0
1

8
 

1
2

:3
8

 
0

8
/2

3
/2

0
1

8
 

1
2

:3
9

 
0

8
/2

3
/2

0
1

8
 

1
2

:4
0

 
0

8
/2

3
/2

0
1

8
 

1
2

:4
1

 
0

8
/2

3
/2

0
1

8
 

1
2

:4
2

 
0

8
/2

3
/2

0
1

8
 

1
2

:4
3

 
0

8
/2

3
/2

0
1

8
 

1
2

:4
4

 
0

8
/2

3
/2

0
1

8
 

1
2

:4
5

 
0

8
/2

3
/2

0
1

8
 

1
2

:4
6

 
0

8
/2

3
/2

0
1

8
 

1
2

:4
7

 
0

8
/2

3
/2

0
1

8
 

1
2

:4
8

 
0

8
/2

3
/2

0
1

8
 

1
2

:4
9

 
0

8
/2

3
/2

0
1

8
 

1
2

:5
0

 
0

8
/2

3
/2

0
1

8
 

1
2

:5
1

 
0

8
/2

3
/2

0
1

8
 

1
2

:5
2

 
0

8
/2

3
/2

0
1

8
 

1
2

:5
3

 
0

8
/2

3
/2

0
1

8
 

1
2

:5
4

 
0

8
/2

3
/2

0
1

8
 

1
2

:5
5

 
0

8
/2

3
/2

0
1

8
 

1
2

:5
6

 

' 1
4

.6
0

 
1

4
.6

0
 

1
4

. 
6

0
 

1
4

 .
6

0
 

1
4

.6
1

 
1

4
.6

0
 

1
4

.6
0

 
1

4
. 

6
1

 
1

4
. 

6
2

 
1

4
.6

1
 

1
4

.6
1

 
1

4
. 

6
0

 
1

4
.6

0
 

1
4

.6
0

 
1

4
.6

0
 

1
4

. 
6

0
 

1
4

. 
6

1
 

1
4

.6
0

 
1

4
.6

1
 

1
4

.6
1

 
1

4
.6

0
 

1
4

.6
1

 
1

4
.6

1
 

1
4

. 
6

2
 

1
4

. 
6

1
 

1
4

. 
6

0
 

1
4

.6
0

 
1

4
.6

0
 

1
4

.6
0

 
1

4
.6

0
 

1
4

 .
6

1
 

1
4

.6
1

 
1

4
.6

1
 

1
4

. 
6

1
 

1
4

.6
1

 
1

4
.6

1
 

1
4

.6
1

 
1

4
.6

0
 

1
4

.6
0

 
1

4
 .
6

0
 

1
4

 .
6

0
 

1
4

.6
0

 
1

4
.6

0
 

1
4

.6
0

 
1

4
.6

0
 

1
4

. 
6

1
 

1
4

.6
1

 
1

4
.6

1
 

1
4

. 
6

1
 

A
v

e
ra

g
e
 

2 
N

O
X

PP
M

 
p

p
m

 2
.4

6
 

2
.4

4
 

2
.4

3
 

2
.4

2
 

2
.4

2
 

2
.4

3
 

2
.4

4
 

2
.4

5
 

2
.4

5
 

2
.4

4
 

2
. 
4

5
 

2
.4

5
 

2
.4

6
 

2
. 

4
9

 
2

.4
8

 
2

. 
4

5
 

2
.4

4
 

2
.4

4
 

2
.4

4
 

2
.4

6
 

2
.4

7
 

2
.4

6
 

2
. 
4

5
 

2
.4

5
 

2
. 

4
3

 
2

. 
4

1
 

2
.4

2
 

2
.4

3
 

2
.4

4
 

2
.4

3
 

2
.4

5
 

2
.4

6
 

2
. 
4

5
 

2
.4

5
 

2
. 

4
7

 
2

.4
7

 
2

.4
6

 
2

. 
4

5
 

2
.4

5
 

2
. 
4

5
 

2
. 

4
6

 
2

.4
8

 
2

.4
8

 
2

.4
6

 
2

.4
5

 
2

.4
4

 
2

.4
4

 
2 

.4
5

 
2

.4
4

 

B
a
b

c
o

c
k

 
k 

W
il

c
o

x
 

P
o

w
er

 
G

e
n

e
ra

ti
o

n
 G

ro
u

p
 N

et
D

A
H

S
0 

A
v

e
ra

g
e
 

2
_

N
O

X
_

C
O

R
.R

 
p

p
m

 2
.3

0
 

2
.2

9
 

2
.2

8
 

2
.2

7
 

2
.2

7
 

2
.2

8
 

2
.2

9
 

2
.3

0
 

2
.3

0
 

2
.2

9
 

2
.3

0
 

2
.2

9
 

2
.3

0
 

2
.3

3
 

2
.3

2
 

2
.2

9
 

2
.2

9
 

2
.2

9
 

2
.2

9
 

2
.3

1
 

2
.3

1
 

2
.3

1
 

2
.3

0
 

2
.3

0
 

2
.2

8
 

2
.2

6
 

2
.2

7
 

2
.2

8
 

2
.2

9
 

2
.2

8
 

2
.3

0
 

2
.3

1
 

2
.3

0
 

2
.3

0
 

2
.3

2
 

2
.3

2
 

2
.3

1
 

2
.2

9
 

2
.2

9
 

2
.2

9
 

2
.3

0
 

2
.3

2
 

2
.3

2
 

2
.3

0
 

2
.2

9
 

2
.2

9
 

2
.2

9
 

2
.3

0
 

2
.2

9
 

A
v

e
ra

g
e
 
V

a
lu

e
s 

R
e
p

o
rt

 
G

e
n

e
ra

te
d

: 
8

/2
3

/2
0

1
8

 
1

4
:1

4
 

A
v

e
ra

g
e
 

2 
N

O
X

 
L

B
H

R
 

-
I/

h
r 4

.1
3

 
4

.0
8

 
4

.0
8

 
4

.0
8

 
4

.0
7

 
4

.0
8

 
4

.0
8

 
4 

.1
3

 
4 

.1
3

 
4

.0
8

 
4

.1
3

 
4

.1
3

 
4 

.1
2

 
4

.1
8

 
4 

.1
7

 
4

.1
3

 
4

.0
8

 
4

.0
8

 
4

.0
7

 
4

.1
2

 
4

.1
3

 
4

.1
3

 
4

.1
2

 
4

.1
3

 
4

.0
8

 
4

.0
3

 
4

.0
8

 
4

.0
8

 
4

.0
8

 
4

.0
8

 
4

.1
3

 
4 

.1
3

 
4

.1
3

 
4 

.1
3

 
4

.1
3

 
4

.1
3

 
4

.1
3

 
4

.1
3 

4 
.1

3
 

4
.1

2
 

4
.1

3
 

4
.1

8
 

4
.1

8
 

4 
.1

3
 

4
.1

3
 

4
.0

8
 

4
.0

8
 

4
.1

3
 

4
.0

8
 

A
v

e
ra

g
e
 

2_
N

O
X

_
LB

M
M

 
#

/M
B

TO
 

0
.0

0
8

5
 

0
.0

0
8

4
 

0
.0

0
8

4
 

0
.0

0
8

4
 

0
.0

0
8

4
 

0
.0

0
8

4
 

0
.0

0
8

4
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

4
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

6
 

0
.0

0
8

6
 

0
.0

0
8

5
 

0
.0

0
8

4
 

0
.0

0
8

4
 

0
.0

0
8

4
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

4
 

0
.0

0
8

3
 

0
.0

0
8

4
 

0
.0

0
8

4
 

0
.0

0
8

4
 

0
.0

0
8

4
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

6
 

0
.0

0
8

6
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

4
 

0
.0

0
8

4
 

0
.0

0
8

5
 

0
.0

0
8

4
 

P
a
g

e
 

1 
o

f 
2 

A
v

e
ra

g
e
 

2
_

G
as

!"
lo

w
 

k
a
c
fb

 
4

6
2

.9
 

4
6

2
.1

 
4

6
3

.0
 

4
6

2
.3

 
4

6
2

.0
 

4
6

2
.2

 
4

6
2

.6
 

4
6

3
.0

 
4

6
2

.5
 

4
6

2
.3

 
4

6
2

.5
 

4
6

2
.4

 
4

6
2

.1
 

4
6

2
.6

 
4

6
2

.0
 

4
6

2
.8

 
4

6
2

.3
 

4
6

3
.0

 
4

6
2

.0
 

4
6

2
.0

 
4

6
2

.5
 

4
6

2
.4

 
4

6
2

.0
 

4
6

2
.7

 
4

6
2

.3
 

4
6

2
.7

 
4

6
2

.4
 

4
6

2
.4

 
4

6
2

.6
 

4
6

2
.9

 
4

6
2

.3
 

4
6

2
.4

 
4

6
2

.8
 

4
6

2
.5

 
4

6
2

.6
 

4
6

2
.3

 
4

6
2

.6
 

4
6

2
.5

 
4

6
2

.9
 

4
6

1
. 

8 
4

6
2

.7
 

4
6

3
.2

 
4

6
2

.4
 

4
6

2
.8

 
4

6
2

.5
 

4
6

2
.6

 
4

6
2

.6
 

4
6

2
.6

 
4

6
2

.4
 

A
v

e
ra

g
e
 

2_
LO

A
D

 
M

W
 5

0
.0

5
 

4
9

.6
7

 
4

9
. 

7
4

 
4

9
.6

8
 

4
9

.7
9

 
4

9
.8

4
 

4
9

.8
1

 
4

9
.8

1
 

4
9

.7
3

 
4

9
.7

9
 

4
9

.8
4

 
5

0
.0

0
 

4
9

.7
0

 
4

9
.6

6
 

4
9

.6
3

 
4

9
.6

9
 

4
9

.5
2

 
4

9
.8

0
 

4
9

.8
0

 
5

0
.1

8
 

4
9

.7
9

 
4

9
.8

7
 

5
0

.0
5

 
4

9
.6

7
 

4
9

. 
7

7
 

4
9

.9
0

 
4

9
. 

7
2

 
4

9
.8

1
 

4
9

.7
0

 
4

9
.7

6
 

4
9

.7
6

 
4

9
.9

5
 

4
9

.7
4

 
4

9
.9

3
 

4
9

.7
4

 
4

9
.8

8
 

4
9

.7
0

 
4

9
.8

4
 

4
9

.7
0

 
4

9
.7

9
 

4
9

.9
8

 
4

9
.6

7
 

4
9

.8
2

 
4

9
.7

4
 

4
9

.8
2

 
4

9
.9

5
 

4
9

.8
8

 
4

9
.6

7
 

4
9

.6
4

 

I -
tv

f 1 3 
-

U2
_ 

v
e
rs

io
n

 
4

7
.0

 

A
v

e
ra

g
e
 

2
_

ST
A

C
X

!"
LW

 
k

sc
fm

 
2

3
4

.l
 

2
3

3
.7

 
2

3
4

.1
 

2
3

3
.8

 
2

3
4

 .o
 

2
3

3
.7

 
2

3
3

.9
 

2
3

4
.5

 
2

3
4

 .
6

 
2

3
4

.1
 

2
3

4
.2

 
2

3
3

.8
 

2
3

3
.7

 
2

3
3

.9
 

2
3

3
.6

 
2

3
4

.0
 

2
3

4
.l

 
2

3
4

.1
 

2
3

4
.0

 
2

3
4

.0
 

2
3

3
.9

 
2

3
4

.2
 

2
3

4
.0

 
2

3
4

.7
 

2
3

4
.1

 
2

3
4

 .o
 

2
3

3
.8

 
2

3
3

.8
 

2
3

3
.9

 
2

3
4

.1
 

2
3

4
.l

 
2

3
4

.2
 

2
3

4
.4

 
2

3
4

.2
 

2
3

4
.3

 
2

3
4

.l
 

2
3

4
.3

 
2

3
3

.9
 

2
3

4
.1

 
2

3
3

.5
 

2
3

4
.0

 
2

3
4

.2
 

2
3

3
.8

 
2

3
4

.0
 

2
3

3
.9

 
2

3
4

.3
 

2
3

4
.3

 
2

3
4

.3
 

2
3

4
.2

 

P
e
ri

o
d

 
S

ta
r
t:

 
8

/2
3

/2
0

1
8

 
1

2
:0

8
 

P
e
ri

o
d

 
E

n
d

: 
8

/2
3

/2
0

1
8

 
1

3
:1

0
 

V
a
li

d
a
ti

o
n

 
T

y
p

e
: 

1
/1

 
m

in
 

A
v

e
ra

g
in

g
 
P

e
ri

o
d

: 
1 

m
in

 
T

y
p

e
: 

B
lo

c
k

 
A

v
g

 

A
v

e
ra

g
e
 

2
_

C
O

PP
M

 
p

p
m

 2
.5

5
 

2
.5

5
 

2
.5

6
 

2
.5

6
 

2
.5

1
 

2
.4

7
 

2
.6

5
 

2
. 7

2
 

2
.6

8
 

2
.5

2
 

2
.5

6
 

2
.6

0
 

2
. 
7

2
 

2
.7

8
 

2
.7

3
 

2
.5

5
 

2
.5

1
 

2
.5

4
 

2
.6

3
 

2
.7

7
 

2
.8

3
 

2
.6

9
 

2
.6

6
 

2
.6

7
 

2
.6

7
 

2
.6

1
 

2
.7

3
 

2
.7

9
 

2
.8

0
 

2
. 

7
1

 
2

.6
8

 
2

.6
0

 
2

.5
2

 
2

.5
2

 
2

.5
5

 
2

.6
8

 
2

.7
6

 
2

.7
4

 
2

.6
3

 
2

.5
5

 
2

.5
8

 
2

.6
2

 
2

.5
8

 
2

.5
3 

2
.5

4
 

2
.5

9
 

2
.6

1
 

2
.5

6
 

2
. 

5
4

 

A
v

e
ra

g
e
 

2
_

C
O

_
C

O
R

.R
 

p
p

m
 2

.3
9

 
2

.3
9

 
2

. 
4

0
 

2
.4

0
 

2
.3

5
 

2
.3

1
 

2
.4

8
 

2
.5

5
 

2
.5

2
 

2
.3

6
 

2
.4

0
 

2
.4

3
 

2
.5

5
 

2
.6

0
 

2
.5

6
 

2
.3

9
 

2
.3

5
 

2
.3

8
 

2
.4

7
 

2
.6

0
 

2
.6

5
 

2
.5

2
 

2
.5

0
 

2
.5

1
 

2
.5

0
 

2
.4

4
 

2
.5

6
 

2
.6

1
 

2
.6

2
 

2
.5

4
 

2
.5

1
 

2
.4

4
 

2
.3

6
 

2
.3

6
 

2
.3

9
 

2
.5

1
 

2
.5

9
 

2
. 

5
7

 
2

.4
6

 
2

.3
9

 
2

. 
4

2
 

2
. 
4

5
 

2
.4

2
 

2
.3

7
 

2
.3

8
 

2
.4

3
 

2
.4

5
 

2
.4

0
 

2
.3

8
 

A
v

e
ra

g
e
 

2
_

C
O

_
L

B
H

R
 

#
/
h

r 2
.6

2
 

2
.6

2
 

2
.6

3
 

2
.6

2
 

2
.5

7
 

2
.5

2
 

2
. 

7
2

 
2

. 
7

7
 

2
. 

7
2

 
2

. 
5

7
 

2
.6

2
 

2
.6

7
 

2
. 

7
7

 
2

.8
2

 
2

.7
7

 
2

.6
2

 
2

.5
7

 
2

. 
5

8
 

2
.6

7
 

2
.8

1
 

2
.8

7
 

2
.7

7
 

2
. 

7
2

 
2

.7
2

 
2

. 
7

2
 

2
.6

7
 

2
.7

7
 

2
.8

6
 

2
.8

7
 

2
.7

7
 

2
. 

7
2

 
2

.6
7

 
2

.5
8

 
2

. 
5

7
 

2
.6

2
 

2
. 

7
2

 
2

.8
2

 
2

.8
2

 
2

.6
7

 
2

.6
2

 
2

.6
2

 
2

.6
8

 
2

.6
2

 
2

.5
8

 
2

.5
7

 
2

.6
7

 
2

.6
7

 
2

.6
2

 
2

.5
7

 

002AS-466620-RT-700 29 of 58



B
a
b

c
o

c
k

 
&

 W
il

c
o

x
 

P
o

w
er

 
G

e
n

e
ra

ti
o

n
 G

ro
u

p
 

N
et

D
A

H
S

c 
I -

i\J
 H

3 
-v

{ 1
-

V
e
rs

io
n

 
4

7
.0

 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

2
_

0
2

 
2 

N
O

X
PP

M
 

2 
N

O
X

 
C

O
R

R
 

2 
N

O
X

 
L

B
H

R
 

2
_

N
O

X
_

LB
M

M
 

2 
G

a
sl

'l
o

w
 

2
_

LO
A

D
 

2
_

ST
A

C
K

l'L
W

 
2 

C
O

PP
M

 
2 

C
O

 
C

O
R

R
 

2
_

C
O

_
L

B
H

R
 

P
e
ri

o
d

 
S

ta
r
t:

 
%

 
p

p
m

 
p

p
m

 
-

#
/h

r 
#

/
M

B
TO

 
k

s
c
fh

 
M

W
 

k
a
c
fm

 
p

p
m

 
p

p
m

 
#

/
h

r 
0

8
/2

3
/2

0
1

8
 

1
2

:5
7

 
1

4
.6

0
 

2
.4

3
 

2
.2

8
 

4
.0

8
 

0
.0

0
8

4
 

4
6

2
.5

 
4

9
.9

1
 

2
3

3
.9

 
2

.5
7

 
2

. 4
1

 
2

.6
2

 
0

8
/2

3
/2

0
1

8
 

1
2

:5
8

 
1

4
.6

0
 

2
.4

4
 

2
.2

9
 

4
.0

8
 

0
.0

0
8

4
 

4
6

2
.8

 
4

9
.8

6
 

2
3

4
.0

 
2

. 
7

2
 

2
.5

5
 

2
.7

7
 

0
8

/2
3

/2
0

1
8

 
1

2
:5

9
 

1
4

 .
6

0
 

2 
.4

5
 

2
.2

9
 

4
.1

3
 

0
.0

0
8

5
 

4
6

2
.3

 
4

9
.9

0
 

2
3

3
.8

 
2

.7
3

 
2

.5
6

 
2

.7
7

 
0

8
/2

3
/2

0
1

8
 

1
3

:0
0

 
1

4
. 6

0
 

2
.4

4
 

2
.2

9
 

4
.0

8
 

0
.0

0
8

4
 

4
6

2
.1

 
4

9
.7

4
 

2
3

3
.7

 
2

.6
4

 
2

.4
7

 
2

.6
7

 
0

8
/2

3
/2

0
1

8
 

1
3

:0
1

 
1

4
.6

0
 

2
.4

3
 

2
.2

8
 

4
.0

8
 

0
.0

0
8

4
 

4
6

2
.5

 
4
9

.7
8

 
2

3
3

.9
 

2
.5

9
 

2
.4

3
 

2
.6

2
 

0
8

/2
3

/2
0

1
8

 
1

3
:0

2
 

1
4

.6
0

 
2

.4
3

 
2

.2
8

 
4

.0
8

 
0

.0
0

8
4

 
4

6
2

.3
 

5
0

.1
3

 
2

3
3

.8
 

2
.6

3
 

2
.4

6
 

2
.6

7
 

0
8

/2
3

/2
0

1
8

 
1

3
:0

3
 

1
4

 .6
0

 
2

. 
4

6
 

2
.3

0
 

4 
.1

3
 

0
.0

0
8

5
 

4
6

2
.5

 
4

9
. 9

2
 

2
3

3
.9

 
2

.7
9

 
2

.6
1

 
2

.8
7

 
0

8
/2

3
/2

0
1

8
 

1
3

:0
4

 
1

4
.6

0
 

2
.4

7
 

2
.3

1
 

4
.1

3
 

0
.0

0
8

5
 

4
6

2
.9

 
4

9
.8

1
 

2
3

4
.1

 
2

.9
1

 
2

.7
3

 
2

.9
6

 
0

8
/2

3
/2

0
1

8
 

1
3

:0
5

 
1

4
.6

0
 

2
.4

6
 

2
.3

0
 

4
.1

3
 

0
.0

0
8

5
 

4
6

2
.6

 
4

9
.8

3
 

2
3

3
.9

 
2

.8
3

 
2

.6
5

 
2

.8
7

 
0

8
/2

3
/2

0
1

8
 

1
3

:0
6

 
1

4
. 6

1
 

2
. 

4
5

 
2

.3
0

 
4

.1
2

 
0

.0
0

8
5

 
4

6
2

.0
 

4
9

.9
1

 
2

3
4

.0
 

2
.6

9
 

2
.5

2
 

2
.7

7
 

0
8

/2
3

/2
0

1
8

 
1

3
:

0
7

 
1

4
.6

0
 

2
.4

7
 

2
.3

1
 

4
.1

4
 

0
.0

0
8

5
 

4
6

3
.4

 
4

9
.6

6
 

2
3

4
.3

 
2

.8
0

 
2

.6
2

 
2

.8
7

 
0

8
/2

3
/2

0
1

8
 

1
3

:0
8

 
1

4
.6

0
 

2
.

4
8 

2
.3

2
 

4
.1

8
 

0
.0

0
8

6
 

4
6

2
.9

 
4

9
. 

7
1

 
2

3
4

.l
 

2
.8

3
 

2
.6

5
 

2
.8

7
 

0
8

/2
3

/2
0

1
8

 
1

3
:0

9
 

1
4

.6
0

 
2

.4
6

 
2

.3
0

 
4

.1
3

 
0

.0
0

8
5

 
4
6

2
.8

 
5

0
.0

6
 

2
3

4
.0

 
2

.6
8

 
2

.5
1

 
2

. 
7

2
 

0
8

/2
3

/2
0

1
8

 
1

3
:1

0
 

1
4

. 6
0

 
2

.4
5

 
2

.2
9

 
4

.1
3

 
0

.0
0

8
5

 
4

6
2

.9
 

4
9

.8
1

 
2

3
4

.l
 

2
.5

2
 

2
.3

6
 

2
.5

8
 

D
a
il

y
 A

v
e
ra

g
e
*

 
1

4
.6

0
 

2
.4

5
 

2
.3

0
 

4
.1

1
 

0
.0

0
8

5
 

4
6

2
 .
5

 
4

9
.8

1
 

2
3

4
.0

 
2

.6
4

 
2

.4
8

 
2

.7
0

 
M

ax
im

um
* 

1
4

 .
6

2
 

2
.4

9
 

2
.3

3
 

4
.1

8
 

0
.0

0
8

6
 

4
6

3
.4

 
5

0
.1

8
 

2
3

4
. 7

 
2

.9
1

 
2

.7
3

 
2

.9
6

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

1
2

:3
1

 
1

2
:2

1
 

1
2

:2
1

 
1

3
:0

8
 

1
3

:0
8

 
1

3
:0

7
 

1
2

:2
7

 
1

2
:3

1
 

1
3

:0
4

 
1

3
:0

4
 

1
3

:0
4

 
M

in
im

u
m

*
 

1
4

 .
6

0
 

2
.4

1
 

2
.2

6 
4

.0
3

 
0

.0
0

9
3

 
4

6
1

. 9
 

4
9

.5
2

 
2

3
3

.5
 

2
.4

7
 

2
.3

1 
2

.5
2

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

1
3

:1
0

 
1

2
:3

3
 

1
2

:3
3

 
1

2
:3

3
 

1
2

:3
3

 
1

2
:4

7
 

1
2

:2
4

 
1

2
:4

7
 

1
2

:1
3

 
1

2
:1

3
 

1
2

: 
1

3
 

• 
D

o
es

 
n

o
t 

in
c
lu

d
e
 
In

v
a
li

d
 
A

v
e
ra

g
in

g
 

P
e
ri

o
d

s
 

("
N

/A
")

 

P
a
g

e
 

2 
o

f 
2 

002AS-466620-RT-700 30 of 58



C
om

p
a

n
y

: 
C

it
y

 O
f 

A
n

ah
ei

m
 

P
la

n
t:

 
3

0
7

1
 
M

ir
a
lo

m
a
 
A

v
e
.,

 
C

it
y

/S
t:

 
A

n
a
h

e
im

, 
C

A
, 

9
2

8
0

6
 

S
o

u
rc

e
: 

u
n

it
2

 

P
e
ri

o
d

 
S

ta
r
t:

 

A
v

e
ra

g
e
 

2_
0

2
 

\ 
0

8
/2

3
/2

0
1

8
 

1
3

:4
6

 
0

8
/2

3
/2

0
1

8
 

1
3

:4
7

 
0

8
/2

3
/2

0
1

8
 

1
3

:4
8

 
0

8
/2

3
/2

0
1

8
 

1
3

:4
9 

0
8

/2
3

/2
0

1
8

 
1

3
:5

0
 

0
8

/2
3

/2
0

1
8

 
1

3
:5

1
 

0
8

/2
3

/2
0

1
8

 
1

3
:5

2
 

0
8

/2
3

/2
0

1
8

 
1

3
:5

3
 

0
8

/2
3

/2
0

1
8

 
1

3
:5

4
 

0
8

/2
3

/2
0

1
8

 
1

3
:5

5
 

0
8

/2
3

/2
0

1
8

 
1

3
:5

6
 

0
8

/2
3

/2
0

1
8

 
1

3
:5

7
 

0
8

/2
3

/2
0

1
8

 
1

3
:5

8
 

0
8

/2
3

/2
0

1
8

 
1

3
:5

9
 

0
8

/2
3

/2
0

1
8

 
1

4
:0

0
 

0
8

/2
3

/2
0

1
8

 
1

4
:0

1
 

0
8

/2
3

/2
0

1
8

 
1

4
:0

2
 

0
8

/2
3

/2
0

1
8

 
1

4
:0

3
 

0
8

/2
3

/2
0

1
8

 
1

4
:0

4
 

0
8

/2
3

/2
0

1
8

 
1

4
:0

5
 

0
8

/2
3

/2
0

1
8

 
1

4
:0

6
 

0
8

/2
3

/2
0

1
8

 
1

4
:0

7
 

0
8

/2
3

/2
0

1
8

 
1

4
:0

8
 

0
8

/2
3

/2
0

1
8

 
1

4
:0

9
 

0
8

/2
3

/2
0

1
8

 
1
4

:1
0 

0
8

/2
3

/2
0

1
8

 
1
4

:1
1 

0
8

/2
3

/2
0

1
8

 
1

4
:1

2 
0

8
/2

3
/2

0
1

8
 

1
4

:1
3 

0
8

/2
3

/2
0

1
8

 
1
4

:1
4 

0
8

/2
3

/2
0

1
8

 
1

4
:
1

5
 

0
8

/2
3

/2
0

1
8

 
1

4
:1

6
 

0
8

/2
3

/2
0

1
8

 
1
4

:1
7 

0
8

/2
3

/2
0

1
8

 
1

4
:1

8
 

0
8

/2
3

/2
0

1
8

 
1

4
:1

9
 

0
8

/2
3

/2
0

1
8

 
1

4
:2

0 
0

8
/2

3
/2

0
1

8
 

14
:

2
1

 
0

8
/2

3
/2

0
1

8
 

1
4

:2
2

 
0

8
/2

3
/2

0
1

8
 

1
4

:2
3

 
0

8
/2

3
/2

0
1

8
 

1
4

:2
4

 
0

8
/2

3
/2

0
1

8
 

1
4

:2
5

 
0

8
/2

3
/2

0
1

8
 

1
4

:2
6

 
0

8
/2

3
/2

0
1

8
 

1
4

:2
7

 
0

8
/2

3
/2

0
1

8
 

1
4

:2
8

 
0

8
/2

3
/2

0
1

8
 

1
4

:
2

9
 

0
8

/2
3

/2
0

1
8

 
1

4
:3

0
 

0
8

/2
3

/2
0

1
8

 
1

4
:3

1
 

0
8

/2
3

/2
0

1
8

 
1

4
:

3
2

 
0

8
/2

3
/2

0
1

8
 

1
4

:3
3

 
0

8
/2

3
/2

0
1

8 
1

4
:3

4
 

1
4

. 
5

9
 

1
4

. 5
9

 
1

4
. 5

9
 

1
4

. 
5

8
 

1
4

. 
5

8
 

1
4

.5
8

 
1

4
 .
5

7
 

1
4

.5
8

 
1

4
.5

9
 

1
4

.5
9

 
1

4
.6

0
 

1
4

.6
0

 
1

4
.5

9
 

14
. 5

9
 

1
4

.6
0

 
1

4
. 5

9
 

1
4

. 
5

8
 

1
4

.5
8

 
1
4

. 
5

8
 

1
4

.5
8

 
1

4
. 
5

7
 

1
4

. 5
8

 
1

4
.5

9
 

1
4

.5
7

 
1

4
. 

5
8

 
1

4
. 5

8
 

1
4

.5
8

 
1

4
.5

8
 

1
4

. 
5

8
 

1
4

.5
7

 
1
4

.
5

7
 

1
4

. 5
6

 
1

4
. 

5
7

 
1

4
.5

7
 

1
4

. 
5

8
 

1
4

. 5
8

 
1

4
. 5

8
 

1
4

.5
8 

1
4

. 5
8

 
1

4
.5

7
 

1
4

. 
5

7
 

1
4

. 5
7

 
1

4
.5

7
 

1
4

.5
7

 
1

4
.5

6
 

1
4

.5
6

 
1

4
. 5

6
 

1
4

. 
5

7
 

1
4

.5
7

 

A
v

e
ra

g
e
 

2
_

N
O

X
PP

M
 

p
p

m
 2

.4
7 

2
.4

8
 

2
. 

4
7

 
2

. 4
9

 
2

.5
0

 
2

.4
8 

2
.4

8
 

2
.4

8
 

2
.4

6
 

2
.4

4
 

2
.4

5
 

2
.4

4
 

2
.4

3
 

2
.4

4
 

2
. 

4
5

 
2

.4
5

 
2

.4
3 

2
.4

3 
2

.4
3 

2
.4

3 
2

.4
3 

2 
.4

5
 

2
.4

8
 

2
.4

9
 

2
.4

8
 

2
.4

8
 

2
.4

9
 

2
.5

0
 

2
.5

1
 

2
.4

9
 

2
.4

7
 

2
.4

7
 

2
.4

5
 

2
.4

4
 

2
.4

4
 

2
.4

5 
2

.4
6 

2
. 4

6 
2

.4
6

 
2 

.4
5

 
2

.4
4

 
2

.4
4

 
2

.4
6

 
2

.4
7

 
2 

.4
8

 
2

.4
9

 
2

.4
8 

2
.4

8 
2

.4
9 

B
a
b

c
o

c
k

 
&

 W
il

c
o

x
 

P
o

w
e
r 

G
e

n
e
r
a
ti

o
n

 G
ro

u
p

 
N

et
D

A
H

S
o 

A
v

e
ra

g
e
 

2
_

N
O

X
_

C
O

R
R

 
p

p
m

 2
.3

1
 

2
.3

2
 

2
.3

1
 

2
.3

2
 

2
.3

3
 

2
.3

2
 

2
.3

1
 

2
.3

2
 

2
.3

0
 

2
.2

8
 

2
.2

9 
2

.2
9 

2
.2

7
 

2
.2

8
 

2
.2

9
 

2
.2

9
 

2
.2

7
 

2
.2

7
 

2
.2

7 
2

.2
7

 
2

.2
6

 
2

.2
9

 
2

.3
2

 
2

.3
2

 
2

.3
2

 
2

.3
2

 
2

.3
2

 
2

.3
3

 
2

.3
4

 
2

.3
2

 
2

.3
0

 
2

.3
0

 
2

.2
8

 
2

.2
7

 
2

.2
8 

2
.2

9
 

2
.3

0
 

2
.3

0
 

2
.3

0
 

2
.2

8
 

2
.2

7
 

2
.2

7
 

2
.2

9
 

2
.3

0
 

2
.3

1
 

2
.3

2
 

2
.3

1
 

2
.3

1
 

2
.3

2
 

A
v

e
ra

g
e
 
V

a
lu

e
s 

R
e
p

o
rt

 
G

e
n

e
ra

te
d

: 
8

/2
3

/2
0

1
8

 
1

5
:1

6
 

A
v

e
ra

g
e
 

2_
N

O
X

_
L

B
H

R
 

#
/h

r 4 
.1

3
 

4 
.1

3
 

4 
.1

4
 

4
.1

8
 

4
.1

8
 

4
.1

3
 

4
.1

3
 

4 
.1

4
 

4 
.1

3
 

4
.0

9
 

4 
.1

3
 

4
.0

8
 

4
.0

8
 

4
.0

8
 

4 
.1

3
 

4
.0

9
 

4
.0

8
 

4
.0

8
 

4
.0

8
 

4
.0

9
 

4
.0

3
 

4
.0

9
 

4
.1

3
 

4
.1

8
 

4
.1

3
 

4
.1

3
 

4
.1

8
 

4
.1

8
 

4
.1

8
 

4
.1

9
 

4
.1

3
 

4 
.1

4
 

4
.0

9
 

4
.0

9
 

4
.0

9
 

4
.0

8
 

4 
.1

4
 

4
.1

4
 

4
.1

4
 

4
.0

9
 

4
.

0
9

 
4

.0
9

 
4

.0
9

 
4 

.1
4

 
4

.1
4

 
4

.1
4

 
4

.1
4

 
4

.1
3

 
4

.1
9

 

A
v

e
ra

g
e
 

2
_

N
O

X
_

LB
M

M
 

#/
M

B
T

U
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

6
 

0
.0

0
8

6
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

4
 

0
.0

0
8

5
 

0
.0

0
8

4
 

0
.0

0
8

4
 

0
.0

0
8

4 
0

.0
0

8
5

 
0

.0
0

8
4

 
0

.0
0

8
4

 
0

.0
0

8
4

 
0

.0
0

8
4

 
0

.0
0

8
4 

0
.0

0
8

3
 

0
.0

0
8

4 
0

.0
0

8
5

 
0

.0
0

8
6

 
0

.0
0

8
5

 
0

.0
0

8
5

 
0

.0
0

8
6

 
0

.0
0

8
6

 
0

.0
0

8
6

 
0

.0
0

8
6

 
0

.0
0

8
5

 
0

.0
0

8
5

 
0

.0
0

8
4

 
0

.0
0

8
4

 
0

.0
0

8
4 

0
.0

0
8

4
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

4
 

0
.0

0
8

4
 

0
.0

0
8

4 
0

.0
0

8
4 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

5
 

0
.0

0
8

6
 

P
a
g

e
 

1 
o

f 
2 

A
v

e
ra

g
e
 

2 
G

a
sF

lo
w

 
k

s
c
fh

 
4

6
2

.6
 

4
6

3
.1

 
4

6
3

.5
 

4
6

2
.9

 
4

6
2

.8
 

4
6

3
.1

 
4

6
3

.0
 

4
6

3
.7

 
4

6
2

.9
 

4
6

3
.3

 
4

6
2

.9
 

4
6

2
.5

 
4

6
2

.4
 

4
6

3
.1

 
4

6
3

.1
 

4
6

3
.5

 
4

6
3

.l
 

4
6

2
.9

 
4

6
2

.8
 

4
6

3
.3

 
4

6
2

.7
 

4
6

3
.2

 
4

6
2

.7
 

4
6

3
.2

 
4

6
2

.9
 

4
6

3
.0

 
4

6
3

.0
 

4
6

3
.3

 
4

6
3

.0
 

4
6

4
.0

 
4

6
3

.0
 

4
6

3
.8

 
4

6
3

.5
 

4
6

3
.2

 
4

6
4

.0
 

4
6

3
.1

 
4

6
3

.4
 

4
6

3
.5

 
4

6
3

.7
 

4
6

4
.0

 
4

6
3

.2
 

4
6

3
.4

 
4

6
3

.6
 

4
6

3
.4

 
4

6
3

.7
 

4
6

3
.8

 
4

6
3

.9
 

4
6

3
.1

 
4

6
3

.9
 

A
v

e
ra

g
e
 

2 
LO

A
D

 
M

W
 4

9
.8

4
 

4
9

.8
6

 
4

9
.4

8
 

5
0

.0
6

 
4

9
.7

9
 

4
9

.8
3

 
5

0
.0

4
 

4
9

.6
6

 
4

9
. 

8
0

 
4

9
. 

6
5

 
4

9
. 

8
5

 
4

9
. 

7
8

 
4

9
.6

7
 

4
9

. 
7

5
 

4
9

.6
4

 
4

9
.8

6
 

4
9

. 
8

0
 

4
9

.7
9

 
4

9
. 7

1
 

4
9

.6
5

 
4

9
.8

8
 

4
9

.4
8

 
4

9
. 

6
8

 
4

9
.7

7
 

4
9

.8
0

 
4

9
.7

6
 

4
9

.6
1

 
4

9
.7

9
 

4
9

.5
8

 
4

9
.6

6
 

4
9

.6
5

 
4

9
.7

9
 

4
9

. 
7

2
 

4
9

.8
1

 
4

9
.8

3
 

4
9

. 
8

0
 

4
9

.8
2

 
4

9
.6

5
 

4
9

.6
2

 
4

9
.9

5
 

4
9

.8
8

 
4

9
.9

6
 

4
9

.9
2

 
4

9
.7

0
 

4
9

.6
9

 
4

9
.7

3
 

4
9

.7
6

 
4

9
.8

3
 

4
9

. 
7

6
 

2-
tv

il
3-

U
.2

 
V

e
rs

io
n

 
4

7
.0

 

A
v

e
ra

g
e
 

2 
S

T
A

C
ll:

FL
W

 
k

sc
fm

 
2

3
3

.5
 

2
3

3
.8

 
2

3
4

.0
 

2
3

3
.3

 
2

3
3

.3
 

2
3

3
.5

 
2

3
3

.0
 

2
3

3
.7

 
2

3
3

.7
 

2
3

3
.9

 
2

3
4

.l
 

2
3

3
.9

 
2

3
3

.4
 

2
3

3
.8

 
2

3
4

.2
 

2
3

4
.0

 
2

3
3

.5
 

2
3

3
.3

 
2

3
3

.3
 

2
3

3
.5

 
2

3
2

.8
 

2
3

3
.5

 
2

3
3

.6
 

2
3

3
.1

 
2

3
3

.3
 

2
3

3
.4

 
2

3
3

.4
 

2
3

3
.5

 
2

3
3

.4
 

2
3

3
.5

 
2

3
3

.0
 

2
3

3
.1

 
2

3
3

.3
 

2
3

3
.1

 
2

3
3

.9
 

2
3

3
.5

 
2

3
3

.6
 

2
3

3
.6

 
2

3
3

.7
 

2
3

3
.5

 
2

3
3

.1
 

2
3

3
.2

 
2

3
3

.3
 

2
3

3
.2

 
2

3
3

.0
 

2
3

3
.1

 
2

3
3

.1
 

2
3

3
.1

 
2

3
3

.5
 

P
e
ri

o
d

 
S

ta
r
t

: 
8

/2
3

/2
0

1
8

 
1

3
:4

6
 

P
e
ri

o
d

 
E

n
d

 
8

/2
3

/2
0

1
8

 
1

4
:4

8
 

V
a
li

d
a
t 

o
n

 
T

y
p

e
: 

1
/1

 
m

in
 

A
v

e
ra

g
 

n
g

 
P

e
ri

o
d

: 
1 

m
in

 
T

y
p

e
: 

B
lo

c
k

 
A

v
g

 

A
v

e
ra

g
e
 

2
_

C
O

PP
M

 
p

p
m

 2
.5

7
 

2
.5

2
 

2
.5

0
 

2
.5

1
 

2
.5

7
 

2
.6

6
 

2
.7

5
 

2
.7

0
 

2
.5

8
 

2
.5

0
 

2
.5

0
 

2
.5

2
 

2
.6

2
 

2
.8

8
 

2
.9

5
 

2
.7

5
 

2
.5

2
 

2
.5

0
 

2
.5

3
 

2
. 

5
4

 
2

.6
2

 
2

.8
3

 
2

.9
5

 
2

.8
4

 
2

.7
1

 
2

.7
4 

2
.8

9
 

2
.9

1
 

2
.7

9
 

2
.6

3
 

2
.5

7
 

2
.5

4
 

2
.5

2
 

2
.5

6
 

2
.5

8
 

2
.5

7
 

2
.5

1
 

2
.5

2
 

2
. 

5
4

 
2

. 
5

4
 

2
.5

2
 

2
.5

7
 

2
.6

8
 

2
.7

0
 

2
.6

2
 

2
.5

5
 

2
.5

7
 

2
. 

7
1

 
2

.7
6

 

A
v

e
ra

g
e
 

2_
C

O
_

C
O

R
R

 
p

p
m

 2
. 4

0
 

2
.3

6
 

2
.3

4
 

2
.3

4
 

2
.4

0
 

2 
.4

8
 

2
.5

6
 

2
.5

2
 

2
. 
4

1
 

2
.3

4
 

2
.3

4
 

2
.3

6
 

2
.4

5
 

2
.6

9
 

2
.7

6
 

2
.5

7
 

2
.3

5
 

2
.3

3
 

2
.3

6
 

2
.3

7
 

2
.4

4
 

2
.6

4
 

2
.7

6
 

2
.6

5
 

2
.5

3
 

2
.5

6
 

2
.7

0
 

2
. 
7

2
 

2
.6

0
 

2 
.4

5
 

2
.4

0
 

2
.3

6
 

2
.3

5
 

2
.3

9
 

2
. 

4
1

 
2

.
4

0 
2

.3
4

 
2

.3
5

 
2

.3
7

 
2

.3
7

 
2

.3
5

 
2

. 
4

0 
2

.5
0

 
2

.5
2

 
2

.4
4

 
2

.3
7

 
2

.3
9

 
2

.5
3

 
2

.5
7

 

A
v

e
ra

g
e
 

2
_

C
O

_
L

B
H

R
 

#
/h

r 2
.6

2
 

2
.5

8
 

2
.5

3
 

2
.5

8
 

2
.6

2 
2

. 
7

2
 

2
.8

2 
2

.7
8 

2
.6

2
 

2
.5

3
 

2
.5

8
 

2
.5

7
 

2
.6

7
 

2
.9

2
 

3
.0

2
 

2
.8

2
 

2
.5

8
 

2
.5

3
 

2
.5

8
 

2
.5

8
 

2
.6

7
 

2
.8

7
 

3
.0

1
 

2
.8

7
 

2
.7

7
 

2
. 

7
7

 
2

.9
7

 
2

.9
7

 
2

.8
2

 
2

.6
8

 
2

.6
3

 
2

.5
8

 
2

.5
8

 
2

.6
3

 
2

.6
3

 
2

.6
3

 
2

.5
8

 
2

.5
8

 
2

.5
8

 
2

.5
8

 
2

.5
8

 
2

.6
3

 
2

.7
3

 
2

. 
7

2
 

2
.6

8
 

2
.5

8
 

2
.6

3
 

2
.7

7
 

2
.8

3
 

002AS-466620-RT-700 31 of 58



B
a
b

c
o

c
k

 
&

 W
il

c
o

x
 

P
o

w
e
r 

G
e
n

e
ra

ti
o

n
 G

ro
u

p
 N

et
D

A
H

S
o 

1-
---

µH
J 

-
G{

 2
 

V
e
rs

io
n

 
4

7
.0

 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

A
v

e
ra

g
e
 

2
_

0
2

 
2_

N
O

X
PP

M
 

2
_

N
O

X
_

C
O

R
R

 
2_

N
O

X
_

L
B

H
R

 
2

_
N

O
X

_
LB

M
M

 
2

_
G

a
sF

lo
w

 
2_

LO
A

D
 

2
_

ST
A

C
K

FL
W

 
2_

C
O

PP
M

 
2 

C
O

 
C

O
R

R
 

2 
C

O
 

L
B

H
R

 
P

e
ri

o
d

 
S

ta
r
t:

 
\ 

p
p

m
 

p
p

m
 

#
/
h

r 
#

/M
B

TU
 

k
s
c
fh

 
M

W
 

k
sc

fm
 

p
p

m
 

p
p

m
 

-
•F

h
r 

0
8

/2
3

/2
0

1
8

 
1

4
:3

5
 

1
4

. 
5

8
 

2
.4

9
 

2
.3

2
 

4
.1

8
 

0
.0

0
8

6
 

4
6

3
.1

 
4

9
.6

7
 

2
3

3
.5

 
2

.6
9

 
2

.5
1

 
2

. 
7

2
 

0
8

/2
3

/2
0

1
8

 
1

4
:3

6
 

1
4

. 5
7

 
2

.4
9 

2
.3

2
 

4
.1

9
 

0
.0

0
8

6
 

4
6

4
. 2

 
4

9
.8

6
 

2
3

3
.6

 
2

.5
6

 
2

.3
9

 
2

.6
3

 
0

8
/2

3
/2

0
1

8
 

1
4

:3
7

 
1

4
. 5

7
 

2
.4

9 
2

.3
2

 
4

.1
9

 
0

.0
0

8
6

 
4

6
4

.2
 

5
0

.1
3

 
2

3
3

.6
 

2
.5

5
 

2
.3

8
 

2
.5

8
 

0
8

/2
3

/2
0

1
8

 
1

4
:3

8
 

1
4

.5
7

 
2

.4
9

 
2

.3
2

 
4

.1
9

 
0

.0
0

8
6

 
4

6
3

.9
 

4
9

.8
2

 
2

3
3

.5
 

2
.5

6
 

2
.3

9
 

2
.6

3
 

0
8

/2
3

/2
0

1
8

 
1

4
:3

9
 

1
4

.5
7

 
2

.4
9

 
2

.3
2

 
4

.1
9

 
0

.0
0

8
6

 
4

6
3

.9
 

4
9

.9
3

 
2

3
3

.5
 

2
.6

5
 

2
.4

7
 

2
.6

8
 

0
8

/2
3

/2
0

1
8

 
1

4
:4

0
 

1
4

.5
6

 
2

.4
9 

2
.3

2
 

4
.1

4
 

0
.0

0
8

5
 

4
6

3
.4

 
4

9
.7

3
 

2
3

2
.9

 
2

.8
1

 
2

.6
1

 
2

.8
7

 
0

8
/2

3
/2

0
1

8
 

1
4

:4
1

 
1

4
. 5

7
 

2
. 4

9
 

2
.3

2
 

4
.1

9
 

0
.0

0
8

6
 

4
6

3
.6

 
4

9
.9

2
 

2
3

3
.3

 
2

.7
9

 
2

.6
0

 
2

.8
2

 
0

8
/2

3
/2

0
1

8
 

1
4

:4
2

 
1

4
. 5

7
 

2
.4

7 
2

.3
0

 
4

.1
3

 
0

.0
0

8
5

 
4

6
3

.1
 

4
9

.6
2

 
2

3
3

.1
 

2
.6

2
 

2
.4

4
 

2
.6

7
 

0
8

/2
3

/2
0

1
8

 
1

4
:4

3
 

1
4

.5
6

 
2

.4
7

 
2

.3
0

 
4 

.1
4

 
0

.0
0

8
5

 
4

6
3

.3
 

4
9

. 8
3

 
2

3
2

.8
 

2
.6

9
 

2
.5

0
 

2
. 7

2
 

0
8

/2
3

/2
0

1
8

 
1

4
:4

4
 

1
4

.5
6

 
2

. 4
5 

2
.2

8
 

4
.0

8
 

0
.0

0
8

4
 

4
6

3
.1

 
4

9
.9

3
 

2
3

2
.7

 
2

.7
7

 
2

.5
8

 
2

.8
2

 
0

8
/2

3
/2

0
1

8
 

1
4

:4
5 

1
4

.
5

6
 

2
.4

5
 

2
.2

8
 

4
.0

9
 

0
.0

0
8

4
 

4
6

3
.6

 
4
9

.8
9

 
2

3
3

.0
 

2
.7

3
 

2
.5

4
 

2
.7

7
 

0
8

/2
3

/2
0

1
8

 
1

4
:4

6 
1

4
.5

7
 

2
.4

3
 

2
.2

6
 

4
.0

4
 

0
.0

0
8

3
 

4
6

4
.0

 
4

9
.9

3
 

2
3

3
.5

 
2

.5
8

 
2

.4
0

 
2

.6
3

 
0

8
/2

3
/2

0
1

8
 

1
4

:4
7

 
1

4
. 

5
6

 
2

.4
3

 
2

.2
6

 
4

.0
4

 
0

.0
0

8
3

 
4

6
3

.3
 

4
9

.7
6

 
2

3
2

.8
 

2
.5

7
 

2
.3

9
 

2
.6

3
 

0
8

/2
3

/2
0

1
8

 
1

4
:4

8
 

1
4

. 5
7

 
2

.4
4

 
2

.2
7

 
4

.0
8

 
0

.0
0

8
4

 
4

6
3

.1
 

4
9

.5
0

 
2

3
3

.1
 

2
.6

3
 

2
.4

5
 

2
.6

7
 

D
a
il

y
 A

v
e
ra

g
e
*

 
1

4
 .

5
8

 
2

.
4

6 
2

.3
0

 
4 

.1
2

 
0

.0
0

8
5

 
4

6
3

.3
 

4
9

.7
8

 
2

3
3

.4
 

2
.6

4
 

2
.4

6
 

2
.6

9
 

M
ax

im
um

* 
1

4
 .6

0
 

2
.5

1
 

2
.3

4
 

4
.1

9
 

0
.0

0
8

6
 

4
6

4
.2

 
5

0
.1

3
 

2
3

4
.2

 
2

.9
5

 
2

.7
6

 
3

.0
2

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

1
4

:0
0

 
1

4
: 1

4
 

1
4

: 
1

4
 

1
4

: 
4

1
 

1
4

: 4
1

 
1

4
:3

7
 

1
4

:3
7

 
1

4
: 

0
0

 
1

4
:0

8
 

1
4

:0
8

 
1

4
:0

0
 

M
in

im
u

m
* 

1
4

 .5
6

 
2

.4
3

 
2

.2
6

 
4

. 
0

3
 

0
.0

0
8

3
 

4
6

2
.4

 
4

9
.4

8
 

2
3

2
.7

 
2

.5
0

 
2

.3
3

 
2

.5
3

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

0
8

/2
3

/2
0

1
8

 
0

8
/2

3
/2

0
1

8
 

1
4

:4
7

 
1

4
:

4
7 

1
4

:4
7

 
1

4
:0

6
 

1
4

:4
7

 
1

3
:5

8
 

1
4

:0
7

 
1

4
:4

4
 

1
4

:0
3

 
1

4
: 

0
3

 
1

4
: 

03
 

• 
D

o
es

 
n

o
t 

in
c
lu

d
e
 
In

v
a
li

d
 

A
v

e
ra

g
in

g
 

P
e
ri

o
d

s
 

(
"N

/A
"

l 

P
a
g

e
 

2 
o

f 
2 

002AS-466620-RT-700 32 of 58



Southern California Public Power Authority - Canyon 
3Q18 Unit 2 NH3 

 

 

APPENDIX C 

CALCULATIONS 

 
  

002AS-466620-RT-700 33 of 58



Southern California Public Power Authority - Canyon 
3Q18 Unit 2 NH3 

 

 

APPENDIX C.1 

GENERAL EMISSIONS CALCULATIONS 

 
  

002AS-466620-RT-700 34 of 58



Southern California Public Power Authority - Canyon 
3Q18 Unit 2 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 

   

 
6. Percent Isokinetic 
 

 
ref

2
s

ms

T
R528x

DnxPsxVxBwo)0(1
std)(VTx17.32

I 


  

 
7. 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 
 

  

 

6
sdi

10 *SV 
60 * Q * MW * ppm

 = M

2
6
i

%O20.9
20.9*

10*SV
F*MW*ppm

MMBtu
lb




2

6

%O20.9
20..9xFx

gr7000
lb1xCBtulb/10



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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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Identifier 

A 
B 
c 
D 
E 
F 
G 
H 

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-U2 

Descrietion Units Equation 

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) • B/G • C 
Liquid Collected grams 
Water vapor volume scf 0.0472 • J • B/528 
Moisture Content K/(K +I) 
Gas Constant ft-lbf/lb-mole-R 
Specific Molar Volume SCF/lb-mole 385.3 • B I 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 
MW of NH3 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 * 10°) 

NH3 lb/MM Btu (X • W • 0 )/(385 3 • 10°) • 20.9/(20 9 - Y) 

NH3 lb/MMSCF AB• P 

Value 

60 
520 

1.002 
29.74 
42.616 

82.9 
542.9 

1.5 

40.802 
115.1 
5.350 
0.116 

1545 33 
379.5 
8,710 
1,050 

2.2046E-09 
15 

234,000 
230,455 

1,708 

3.77E-06 

17.03 

2.1 

14.60 

1.9 

1.3 

0.003 

2.8 

(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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~V\ MUN I HU'H 

SCAQMD METHOD 207.1 
DATA WORKSHEET AND SUMMARY 

Facility ..... . ... .. ..... .... . ... ... ... ... ... ... .. 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 ... ............... ......... ......... ........ 8/23/2018 8/23/2018 
Test Method ........ ... ........ .... .... ..... .. ...... SCAQMD 207.1 SCAQMD 207.1 
Sample Train ....... ........... ..... ........ ..... .. 18-WCS 18-WCS 
Meter Calibration Factor .................. ... 1.002 1.002 

Stack Area (ft2) ... ... ... . ..... . ... . •.......•.... .. 106.90 106.90 
Sample Time (Minutes) ...................... 60 60 
Barometric Pressure ("Hg) .............. ... 29.74 29.74 
Start/Stop Time 1208/1311 1346/1 449 
Meter Volume (acf) ......... ... ........ .... .... . 42.616 41 .524 

Meter Temperature (°F) ................. ... .. 82.9 84.7 
Meter Pressure (iwg) .. ................... ..... 1.5 1.5 
Liquid Volume (ml) .. ................ ............ 115.1 105.5 
Stack 0 2 (%) ..... ........... ...... ..... ..... ....... 14.60 14.58 14.59 (from facility CEMS) 
Unit Load (MW) .................................. 50.0 50.0 50.0 
Standard Sample Volume (SCF) ....... 40.802 39.625 
Moisture Fraction .................. ........ .. .... 0.116 0.110 

Stack Flow Rate (dscfm, 68 °F) ........ .. 234,000 233,400 233,700 (from facility CEMS) 
Stack Flow Rate(@ Tref) ................... 230,455 229,864 230, 159 
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) ... ...... .. .............. ... ..... .. . 1,708 1,533 

Mass NH3 (lb) .............. ...... .. ........ ...... . 3.77E-06 3.38E-06 

NH3 (ppmv, flue gas) ...... ..... .... ... .... 2.1 1.9 2.0 2.1 

NH3 {ppmv@ 0 2 Correction Factor) .. 1.9 1.8 1.9 1.9 5 

NH3 (lb/hr) ........... .... ...... ...... ..... ... . 1.3 1.2 1.2 1.3 

NH3 (lb/MMBtu) ... .. .... .. . ......... ..... . .. 0.003 0.002 0.003 0.003 
NH3 (lb/MMSCF) ... ......... ... ..... . ...... 2.8 2.5 2.6 2.8 

Note: SCAQMD Method 207.1 requires the higher of the duplicate runs be reported as the test result. 
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QUALITY ASSURANCE PROGRAM SUMMARY 
 
As part of Montrose Air Quality Services, LLC (Montrose) ASTM D7036-04 certification, Montrose 
is committed to providing emission related data which is complete, precise, accurate, 
representative, and comparable. Montrose 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: Montrose has assigned an internal QA Officer who is 
responsible for administering all aspects of the QA program.  
 
Internal Quality Assurance Manual: Montrose 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 Montrose QA efforts. The manual is revised upon periodic review and as 
Montrose 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. Montrose 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 Montrose 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 
Montrose 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. 
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Knowledge of Current Test Methods: Montrose maintains current copies of EPA, ARB, and 
SCAQMD Source Test Manuals and Rules and Regulations. 
 
Chain-of-Custody: Montrose maintains chain-of-custody documentation on all data sheets and 
samples. Samples are stored in a locked area accessible only to Montrose source test personnel. 
Data sheets are kept in the custody of the originator, program manager, or in locked storage until 
return to Montrose 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 
 
“Both qualitative and quantitative factors contribute to field measurement uncertainty and should 
be taken into consideration when interpreting the results contained within this report. Whenever 
possible, Montrose Air Quality Services, LLC (Montrose) personnel reduce the impact of these 
uncertainty factors through the use of approved and validated test methods. In addition, Montrose 
personnel perform routine instrument and equipment calibrations and ensure that the calibration 
standards, instruments, and equipment used during test events meet, at a minimum, test method 
specifications as well as the specifications of our Quality Manual and ASTM D 7036-04. The 
limitations of the various methods, instruments, equipment, and materials utilized during this test 
have been reasonably considered, but the ultimate impact of the cumulative uncertainty of this 
project is not fully identified within the results of this report.” 
 
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 

     
Mobile 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. 
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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 Page: 4 
Facility JD: 153992 
Revision #: 3 
Date. November 06, 2015 

FACILITY PERMIT TO ·OPERATE 
CANYON POWER PLANT 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

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

Eq uipment ID Connected 
No. To 

GAS TURBINE, NO. 2, NATURAL 

GAS, GENERAL ELECTRJC, MODEL 
LM6000PC SPRINT, SIMPLE CYCLE, 

479 MMBTU/HR AT 46 DEG F, WITH 

INLET Cl llLLING, WITH WATER 

INJECTION WITH 

NN: 555829 

GENERA TOR, 50.95 MW 

D7 

( I) (IA) (18) Denotes RECLAIM emission factor 

C9 

(3) Denotes RECLAIM concentration limit 

(5) (5A) (SB) Denotes command and control emission limit 

(7) Denotes NSR applicability limit 

(9) See App B for Emission Limits 

RECLAIM 
Source Type/ 

NOX:MNOR 

SOURCE•• 

Emissions· 
And Requirements 

CO: 4 PPMVNATURAL GAS 

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

S-10-1996; RULE 1303(a)(J) 

-BACT. 12-6-2002]; CO: 2000 
PPMVNATURALGAS (5) 

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

PPMV NATURAL GAS (4) 

[RULE 2005, 6-3-2011 ); NOX: 25 

PPMV NATURAL GAS (8) 

[40CFR 60 Subpllrt KKKK, 

7-6-2006); PMlO: 0.01 

GRAINS/SCF NATURAi. GAS 
(SA) (RlJLE 475, 10-8-1976; 

RULE 475. 8-7-1978); PMlO: 0.1 

GRArNS/SCF NATURAL GAS 

(5) [RULE 409, 8-7-1981]; PMlO: 

I .67 LBS/HR NATURAL GAS 
(5C) [RULE JJOJ(b)(2)-0ffset, 

5-10-1996; RULE /303(b}(2) 

-Offset. 12-6-2002]; PMIO: 1 I 

LBS/HR NATURAL GAS (SB) 

[RULE 475, 10-8-1976; RULE 

475, 8-7-1978]; S02: (9) (40CFR 

72 - Acid Rnin Provisions, 

I 1-24-1997]; SOX: 0.06 

LBS/MMBTU NATURAL GAS 

(8) (40CFR 60 Subpart KKKK, 

7-6-2006); voe: 2 PPMV 

NATURAL GAS (4) [RULE 

JJOJ(a)(l)-BACT, 5-10-1996; 

RULE I 303(0)(1)-BACT. 

12-6-2002) 

(2) (2A) (2D) Denotes RECLAIM emission rate 

(4) Denotes l:lACT emission limit 

(6) Denotes air toxic control rule limit 

A63. I, A99. I, 

A99.2, A99.3, 

Al95. l, 

Al95.2, 

Al95.3, 

A327.1, 

861.l , 012.1, 

029.2, 029.3, 

082. I , OR2.2. 

EJ93 I, H23.I, 

1298.2, K40. I 

(8) (8A) (8B) Denotes 40 CFR limit (e.g. NSPS, NESHAPS, etc.) 

(10) See section J for NESHAPIMACT requirements 
** Refer to section F and G of this permit to determine the monitoring, rccordkeeping and reporting requirements for this device. 
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South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar. CA 91765,4178 

Facility ID: 153992 
Revision#. 3 
Date· November 06, 2015 

FACILITY PERMIT TO OPERATE 
CANYON POWER PLANT 

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. 2. 

BASF, 110 CUBIC FEET OF TOT AL 
CATALYST VOLUME 
A/N: 476657 

SELECTIVE CATALYTIC 
REDUCTION, NO. 2, CORMETECH 
CMHT-21, 1012 CU.FT.; WIDTH: 2 FT 
6 TN; HEIGHT: 25 FT 9 IN; LENGTH: 
18 FT WITH 
A/N: 476657 

A..\1MONJI\ TNJECTION 

ST ACK, TURBTNE NO. 2, HEIGHT: 86 
FT ; DIA.METER: 11 FT 8 IN 
NN: 555829 

ID Connected 
No. To 

C9 D7CIO 

ClO C9Sl2 

Sl2 C!O 

RECLAIM 
Source Type/ 

Emissions * 

And Requirements 

NH3: 5 PPMV NATURAL GAS 
(4) [RULE 1303(a)(l}-BACT, 

5-10-1996; RULE l 303(a){J) 

-BACT. 12-6-2002) 

• (I) (JA) (IB) Denotes RECLAIM emission factor (2) (2A) (2D) Denotes RECLAIM emission rate 
(3) Denotes RECLAJM concentration limit (4) Denotes BACT emission limit 
(5) (SA) (SR) Denotes command and control emission limit (6) Denotes air toxic control rule limit 

Conditions 

Al95.5, 
012.2, Dl2J, 
012.4, E179.I, 
£179.2, 
E193.I 

(7) Denotes NSR applicability limit (8) (SA) (88) Denotes 40 CFR limit (e.g. NSPS, NESI !APS, etc.) 
(9) See App B for Emission Limits (10) See section J for NESHAPfMACT requirements 

•• Refer to section F and G of this permit to determine the monitoring, recordkeeping and reporting requirements for this device. 
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South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4178 

FACILITY :PERMIT TO OPERATE 
CANYON POWER PLANT 

Sec1ion D Paee: 29 
FacihlY ID: 153992 
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] 

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(h)(2)-0ff.o;et, 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 Illl, 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 

be tested 

NH3 emissions 

I Required Test Mcthod(s) 

District method 207 .1 

and 5.3 or EPA method 

17 

I Averaging Time 

1 hour 

I Test Location · 

Outlet of the SCR 
serving this equipment 
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South Coast Air Quality Management District 
2 t 865 Copley Drive, Diamond Bar, CA 91 765-4 t 78 

FACILITY PERMIT TO OPERA TE 
CANYON POWER PLANT 

Section D Page. 30 
Facilitv ID· 153992 
Revision #: 3 
Date: :-lovcmber 06, 2015 

SECTION 0: 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 thereafler. The AQMD shall be notified of the date and 
time of the test at least I 0 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 slip test. If the CEMS is inoperable, a test shall be 
conducted to detennine the NOx 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 : DI, D7, DI 3, Dl9] 

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

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

SOX emissions AQMD Laboratory Not Applicable I Fuel sample 

Method 307-91 

voe emissions District Method 25.3 I hour I Outlet of the SCR 
serving this equipment 

PM emissions District method 5.1 I 4 hours j 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: Filed Project Manager 
Region: Southwest 
E-Mail: SDonovan@montrose-env.com 
Phone: (714) 279-6777 

   
   

Name: Mr. Matt McCune 
Title: Regional Vice President 

Region: Southwest 
E-Mail: MMccune@montrose-env.com 
Phone: (714) 279-6777 
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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: 11/19/2018 

Name: Sean Donovan Title: Filed 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: 11/19/2018 

Name: Michael Chowsanitphon Title: Client Project Manager 
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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 
30, 2018. The test was performed by Sean Donovan, Bryce Quinney, and Robert Howard. 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 1 
OCTOBER 30, 2018 

        
Parameter Units Result(1) Limit 

     
NH3 ppm 1.7  -- 

     
NH3 ppmc 1.6 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. 
 
  

002AS-466285-RT-880 5 of 53



Southern California Public Power Authority - Canyon 
4Q18 Unit 3 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 

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.  
 
  

002AS-466285-RT-880 8 of 53



Southern California Public Power Authority - Canyon 
4Q18 Unit 3 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 maximum ammonia 
slip was 1.6 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 

OCTOBER 30, 2018 
              

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

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

Date  10/30/2018 10/30/2018    -- 
        

Time  1300/1406 1436/1542    -- 
        

O2(2) % 14.53 14.51 14.52  --  -- 
        

Stack Flow(2) dscfm @ Tref 230,159  229,273  229,716   --  -- 
        

NOx(2) ppmc 2.1 2.2 2.1  -- 2.5 
        

NH3 ppm 1.7 1.4 1.5 1.7  -- 
        

NH3 ppmc 1.6 1.2 1.4 1.6 5 
        

NH3 lb/hr 1.0 0.8 0.9 1.0  -- 
        

NH3 lb/MMBtu 0.002 0.002 0.002 0.002  -- 
        

NH3 lb/MMSCF 2.2 1.8 2.0 2.2  -- 
              
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 
4Q18 Unit 3 NH3 

 

 

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

Project#: District Method: SCAQMD 207. 1 Sample Date: 1 o / ~ D / 2.o I$ 

Client/Location: Canyrrn Powet"Calibration Date: ; 0 / 3 o / lo I 8' ~naly~is Date: r o I ~ o /?v I$ 
Sample Location: )±tlVk Calibration Curve:'}= -5B. 8o lJ 2X + I0'.>· 1oXfialysfs Initials: 1<- C 

l 

Test#'s: R2: o,<j<=f1t.} 

Electrode TV Cone. Cavg 
µg NHs/ 

Sample Potential µg NH3- (µ.g NH3 
(mV) {ml) 

N J ml - NI ml) sample 

Standard Check: 
28 µg NH3'ml 20,? ~ 21.tJ &~ 21,tfo~ 
Repeat 28 µg NH3'ml 20,~. ?..1-?SS 

I- /JH,, is.1 5q1 1. J)g 2.11] t5 bo ~D 
YPo ea.1: \-/JI-\) 8 ~ . q ).)..of, 

I 

? -/JH~ qo .<t; 5C/ I 1,1S 1 1.11s '115.24 
qo .1 L S:. o n 

Sn:h 2.-rJ~h lG.5 

fo n b~.-J ...,,71 lc~ 21· lf 
• ' 9-0-1 28 1J.q All-h /ff'X ~ ?- 7.o~ f; 2 l. 3o7 

v . 
..,e ru-ol )H ,,.., ft.fH1!f(IY 2.0,4 21.570 

' J 

Notes: Total volume of samples and standards used: I 00 fl\ [ 
Volume of pH adjusting 1$A used in ml: __ J "--f'"\'""'i ___ _ 
Absorbing solution: 0. I N rl :i.. <bO'{ 

Calculations: Cone. (µg NH3 - N I ml) = 10 {P~)IM 
P =electrode potential, B = y-intercept ~nd M = slope 
Cavg = average result of duplicate analyses (µg NH3 - N I ml) = (C1 +C2)12 
µ.g NH3/ sample= Cavg* 17.03114.01 * lV 
mg f sample = µg /sample + 1000 
ppm NH3 = mg NHsfsample x 1 N mstd x 1/454000 x SVl1 7 x 106 

Comments/ TemplpH 

Percent Recovery: 

T;:../2; 

1~1 5 p H;;L..'1 
I 

T==-1 z; 
1"~14 

1~ r'-J 
T :::I ~ 

T -::.. I t.i 
T~l4 

T ::- \Y 

Date of last revision 2/1412017 
05834059 

Master Document Storage\Forms\Datasheets\Lab Forms 
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AMMONIA ELECTRODE CALIBRATION CURVE 

NH3 concentration 

{µg NH3 I ml as N) 

1 
5 

20 
100 

120.0 

- 100.0 > 
E - 80.0 Ci 
:;:; 
c 

60.0 Cl) -0 
Q. 

<I> 40.0 
'tS 
0 .... 

20.0 -0 
Q> 
jjj 

0.0 

-20.8· 
00 

log NH3 concentration Electrode potential 

(mV) 

0.000 104.8 
0.699 64.2 
1.301 29.1 
2.000 -12.9 

Ammonia Electrode Calibration Curve 
10/30/2018 

0.500 1.000 1.500 

Sample Standand 
Temperature Temperature 

(C) (C) 

14 14 
14 14 
14 14 
14 14 

y = -58.8043x + 105.1043 
R2 = 0.9999 

2. 00 

logarithm of the concentration of ammonia (µg NH3 I ml as N) 

slope 
y-intercept 

Concentration 

(µg NH3 / ml as N} 

1 
5 

20 
100 

Calculation: 

-58.8043 
105.1043 

Value LR line 

1.0120 
4.9614 
19.6108 
101.5615 

Regression Line: P=M*log(µg of NH:l ml as N)+B 

Difference 

0.0120 
-0.0386 
-0.3892 
1.5615 

Measured Concentration of Ammonia (C) in µg I ml NH3 as N: C=1o<P-B)tM 

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

% Difference 

1.1986 
-0.7729 
-1.9459 
1.5615 

All standards were prepared in 0.04N H2S04 and allowed to cool down to sample temperature. 
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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 / 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 NH3'ml as N 

repeat 28 ug NHsfml as N 
Reagent Blank 

repeat Reagent Blank 
DI H20 Blank 

Repeat DI H20 Blank 
28 NH3'ml as N 

repeat 28 ug NH:if ml as N 

Notes: 

Canyon Power Plant 
Unit 3 Stack 
SCAQMD 207.1 
02018/10/30 
2018/10/30 
KC 

% recovery 

NA 

NA 

NA 

101.90 

NA 

NA 

NA 

NA 

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) 

RPD 
% 

0.39 

-3.13 

-2.74 

3.52 

-1.96 

2.74 

1.96 

-2.35 

RPA 
% 

-2.111 

NA 

NA 

NA 

-2.489 

NA 

NA 

-1.527 

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 BY ION SELECTIVE ELECTRODE ANALYSIS CALCULATION 

Client/ Location: 
Sample Location: 
District Method: 
Sample Date: 
Analysis Date: 
Analyst's Initials: 
Calibration Curve Slope 
Y-intercept 
R2 

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 NHfmlas N 

repeat 28 ug NH/ml as N 
Reagent Blank 

repeat Reaoent Blank 
DI H20 Blank 

Repeat DI H20 Blank 
28 NHfml as N 

repeat 28 ug NH3'ml as N 

Notes: 

Canyon Power Plant 
Unit3 Stack 
SCAQMD 207.1 
02018/10/30 
2018/10130 
KC 
-58.8043 
105.1043 
0.9999 

p 

mV 
20.5 
20.6 
85.7 
84.9 
90.8 
90.1 
26.5 
27.4 
20.9 
20.4 
183.9 
184.6 
191.4 
191.9 
20.7 
20.1 

Cone. 
µg NH3 /ml as N 

27.463 
27.355 
2.138 
2.206 
1.751 
1.800 

21.713 
20.961 
27.036 
27.570 
0.046 
0.044 
0.034 
0.033 
27.248 
27.896 

Measured Concentration of Ammonia (C) in µg NH3 /ml as N 
C=1o<P-s,1M 

P = electrode potential (mV), M=slope and B=intercept 
Average Measured Ammonia Concentration (Cavg) = (C1 + C2)/2 
where C 1, C2 results from duplicate analyses {µg N H3 /ml as N) 
Cavg (µg NHfml as NH3) = Cavg (µg NH3/ ml as N) • 17.03114.01 
µg NH3 I sample = Cavg (µg NH3/ml as NH3) • TV 

CavgasN 

27.409 

2.172 

1.775 

21.337 

27.303 

0.0451 

0.0337 

27.572 

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. 

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

TV Cavg as NH3 µg NHsf 
(ml) sample 

NA 33.317 NA 

591.2 2.640 1560.800 

591 2.158 1275.291 

NA 25.936 NA 

NA 33.189 NA 

NA 0.055 NA 

NA 0.041 NA 

NA 33.516 NA 
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Appendix A.3 
QA/QC Data 
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TIC 
l.D. Readout 

TC-CAL l.D. 

T3 (OIL) 31-WCS 
T2 (Boiling H20) 31-WCS 
T1 (Ice/Water) 31-WCS 

·v~~ rvllJ,;1~ A ~C>.~ ~ 
•• , (\. '·· •• ~ • .. I. .. " , ., • 

DIGITAL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: 31-WCS 
Readout Description: Control Box 

Date: 7/212018 
Performed By: JG/DA/RH 

Calibrated Themiocouple ID: TC-CAL 
T1 Reference Thermometer ID: 201100 
T2 Reference Thermometer ID: 805002770 
T3 Reference Thermometer ID; 805002803 

TIC· Readout Reference Thennometer 
•F OF 

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

361 361 361 361 359 359 359 

209 209 209 209 212 212 212 

33 33 33 33 32 32 32 

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

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

Thermocouple Source Readings 

TIC • Readout TIC Source 

TIC source OF OF 

SIN Reading 1 Reading2 Readings Average Reading 1 Reading2 Reading 3 

T4 (-650 Fl SIN 106970 652 652 652 652 650 650 650 

T3 (-370 F) SIN 106970 372 372 372 372 370 370 370 

T2 (-212 F) SIN 106970 213 213 213 213 212 212 212 
T1 (-32 F) S/N 106970 34 34 34 34 32 32 32 

1) Difference % (0 R) = Difference (°F) I (Average T ref+ 460) 

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

Average 

359 

212 

32 

Average 

650 

370 

212 
32 

Difference 

OF %. (°R) 

2.0 0.2% 

3.0 0.4% 

1.0 0.2% 

Difference 

OF %.(°R) 

2.0 0.2% 

2.0 0.2% 

1.0 0.1% 

2.0 0.4% 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
Pass 

July 2018 TC-Readout·Pitot·Noule·ADM·Mag Calibrations -v.1.xlsm 
12:SSPM 
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SCAQMD METHOD 207.1 -AMMONIA 
DETERMINATION OF SAMPLE TIME 

Source: Canyon U3 
Date: 10/30/2018 

Performed by: SD 

Constants: 

Variables: 

Target concentration 

0 2 correction factor 

Expected Flue Gas 0 2 

F 

p 

B 
M 
v, 

Q@dH= 1 

Calculated Values: 

Target concentration 
Target concentration 

C1 
RL 

PSV 
PSV 
VSR 

PST 

Notes: 

1, 000 mg/gram 
454 grams/lb 

35.315 SCF/SCM 
379.5 SCF/lb-mole 

1,000,000 parts/million parts 
17.03 lb/lb-mole 

14.01 lb/lb-mole 

5 ppm @ 0 2 correction factor 

15 %02 
14.5 % 02 

2 Safety Factor 

128.5 
128.83 
-58.676 

0.5 
0.55 

5.4 
3.90 

1.013 
0.616 

0.316 
11.144 

33.0 

20.3 

electrode potential corresponding to minimum value on calibration curve (mV} 
y.intercept 
slope 
Assumed liquid volume of probe rinse and first impinger (L) 

cfm 

ppm - raw 
mg/dscm 

Lowest concentration on a calibration curve (mg NH3-N/L) 

analytical mass reporting limit, mg 

Planned sample volume, cubic meters 
Planned sample volume, cubic feet 
achievable volumetric sampling rate (dscf/hr) 

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 

002AS-466285-RT-880 22 of 53



Southern California Public Power Authority - Canyon 
4Q18 Unit 3 NH3 
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APPENDIX C 
CALCULATIONS 
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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 

   

 
6. Percent Isokinetic 
 

 
ref

2
s

ms

T
R528x

DnxPsxVxBwo)0(1
std)(VTx17.32

I 


  

 
7. 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 
 

  

 

6
sdi

10 *SV 
60 * Q * MW * ppm

 = M

2
6
i

%O20.9
20.9*

10*SV
F*MW*ppm

MMBtu
lb




2

6

%O20.9
20..9xFx

gr7000
lb1xCBtulb/10



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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 

DescriEtion Units Equation 

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 "HP 
Meter Volume (standard) dscf 0.03342 • E • (D + H/13.6) *BIG• C 

Liquid Collected grams 
Water vapor volume scf 0.0472 • J • B/528 
Moisture Content K/(K +I) 
Gas Constant ft-lbfllb-mole-R 
Specific Molar Volume SCF/lb-mole 385.3 • B 1528 
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 
MWofNH3 lb/lb-mole 

NH3 ppm (V • N '106)/(I * W) 

Flue Gas 02 % 

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

NH3 lb/hr X • T" W • 60/(N" 106
) 

NH3 lb/MM Btu (X * W * 0)/(385.3 • 106
) * 20.9/(20.9 - Y) 

NH3 lb/MMSCF AB• P 

Value 

60 
520 

1.011 
29.67 

46.975 
83.0 

543.0 
1.5 

45.264 
128.6 
5.978 
0.117 

1545.33 
379.5 
8,710 
1,050 

2.2046E-09 
15 

233,700 
230,159 

1,561 

3.44E-06 

17.03 

1.7 

14.53 
1.6 

1.0 

0.002 

2.2 

(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 ............................................ 10/30/2018 10/30/2018 
Test Method ........................................ SCAQMD 207.1 SCAQMD 207.1 
Sample Train ...................................... 31-WCS 31-WCS 
Meter Calibration Factor ..................... 1.011 1.011 

Stack Area (ft2} ••••.•••••.•••••••••••••••.•••••••• 106.90 106.90 
Sample Time (Minutes) ...................... 60 60 
Barometric Pressure ("Hg) ................. 29.67 29.67 
Start/Stop Time 1300/1406 1436/1542 
Meter Volume (acf) ............................. 46.975 48.330 

Meter Temperature (°F) ...................... 83.0 84.9 
Meter Pressure (iwg) .......................... 1.5 1.5 
Liquid Volume (ml) .............................. 128.6 129.5 
Stack 02 (°lo) ....................................... '14.52 14.51 14.52 (from facility CEMS) 
Unit Load (MW) .................................. 50.0 50.0 50.0 
Standard Sample Volume (SCF) ....... 45.264 46.408 
Moisture Fraction ................................ b.117 0.115 

Stack Flow Rate {dscfm, 68 °F) .......... 233,700 232,800 233,250 (from facility CEMS) 
Stack Flow Rate{® Tref) ................... 230,159 229,273 229,716 
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 

Oi Correction Factor{%) .................... 15 15 

Mass NH3 (ug) .................................... 1,561 1,275 

Mass NH3 (lb) ..................................... 3.44E-06 2.81E-06 

NH3 (ppmv. flue gas) ...................... 1.7 1.4 1.5 1.7 
NH3 {ppmv@ 0 2 Correction Factor} .. 1.6 1.2 1.4 1.6 5 
NH3 (lb/hr) .................................... 1.0 0.8 0.9 1.0 
NH3 (lb/MMBtu) ............................. 0.002 0.002 0.002 0.002 
NH3 (lb/MMSCF) ........................... 2.2 1.8 2.0 2.2 

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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Quality Assurance Program Summary 
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QUALITY ASSURANCE PROGRAM SUMMARY 

As part of Montrose Air Quality Services, LLC (Montrose) ASTM D7036-04 certification, Montrose 
is committed to providing emission related data which is complete, precise, accurate, 
representative, and comparable. Montrose 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: Montrose has assigned an internal QA Officer who is 
responsible for administering all aspects of the QA program.  

Internal Quality Assurance Manual: Montrose 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 Montrose QA efforts. The manual is revised upon periodic review and as 
Montrose 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. Montrose 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 Montrose 
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 
Montrose 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: Montrose maintains current copies of EPA, ARB, and 
SCAQMD Source Test Manuals and Rules and Regulations. 
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Chain-of-Custody: Montrose maintains chain-of-custody documentation on all data sheets and 
samples. Samples are stored in a locked area accessible only to Montrose source test personnel. 
Data sheets are kept in the custody of the originator, program manager, or in locked storage until 
return to Montrose 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 

“Both qualitative and quantitative factors contribute to field measurement uncertainty and should 
be taken into consideration when interpreting the results contained within this report. Whenever 
possible, Montrose Air Quality Services, LLC (Montrose) personnel reduce the impact of these 
uncertainty factors through the use of approved and validated test methods. In addition, Montrose 
personnel perform routine instrument and equipment calibrations and ensure that the calibration 
standards, instruments, and equipment used during test events meet, at a minimum, test method 
specifications as well as the specifications of our Quality Manual and ASTM D 7036-04. The 
limitations of the various methods, instruments, equipment, and materials utilized during this test 
have been reasonably considered, but the ultimate impact of the cumulative uncertainty of this 
project is not fully identified within the results of this report.” 

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 

     
Mobile 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. 
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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 Page: 2 
Fi!eility ID: 153992 
Revision #: 3 
Da1e: November 06, 2015 

··:FACILITY·leEKMtT··i().·or~RATE· ·· ·:' .·. 
·· .. · :~~~#~~~· .· .... ·):~ .. 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

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

Equipment 

GAS TURBINE, NO. I, NATURAL 

GAS, GENERAL ELECTRIC, MODEL 
LM6000PC SPRINT, SIMPLE CYCLE, 

479 MMBTU/HRAT 46 DEG F, WITil 

INLET CffiLLING, WITH WATER 

JNJEl'TION WITH 
AIN: 5S5R28 

GENERATOR, 50.95 MW 

ID Connected 
No. To 

RECLAIM 
Source Type/ 
Monitoring 

Unit 

SOURCE** 

Emissions* 

And Requirements 

CO: 4 PPMV NATIIRAL GAS 
(4) [RULE 1303(•)(1}-BACT, 

5-16-1996; RULE 1303(a)(l) 
-BACT, 12-6-2002]; CO: 2000 
PPMV NA TIJRAL OAS (5) 

[RULE 407, 4-Z..1982): NOX: 2.5 
PPMY NATURAL GAS (4) 

[RULE 2005, 6-3-20I1 }; NOX: 25 

PPMV NATURAL GAS (8) 

[<IOCFR 60 Subpart KKKK. 

7-6-2411161; PMlO: O.oI 

GRA))IS/SCF NATURAL GAS 

(SA) (RULE 475, llt-8-1976; 

RUl.F. 475, 8-7-J978];PM10: 0.1 

GRAINS/SCF NATURAL GAS 

(5) LRUU: 409, 8-7-1981); PMlO: 

1.67 LBS/HR NA TIJRAL GAS 

(5C} [RULE 130J(b)(2)-0l'fset, 

S-10-1996; RULE lJ03(b)(2) 
-Offset, 12-6-2002); PMIO: 11 

LBS/HR NATURAL GAS (5B) 

[.RULE 415. Hl-8-1976; RULE 
475, 8-7-197l!j; S02: (9) [40CFR 

72 - Add RRln Provis.ions, 
11-24-1997]; SOX: 0.06 

LBSIMMBTU NATURAL GAS 

(8) {411CFR 641 Subpart KKK.K., 

7-6-2tlfl6]; voe: 2 PP:MV 

NATURAL OAS (4) (RULE 

1303{•)(1)-BACT, S-10-1996; 

RULE /30J(rz)(l)-BACT, 

12-6-2002] 

• (1) (lA) (lB) Denotes RECLAIM emission factor (2) (2A) (2B) Denotes RECLAIM emission rate 

(3) Denotes RECLAIM concentration limit (4) Deootes BACT emission limit 
(S) (SA) (5B) Denotes coounand and control emission limit (6) Denotes lrir toxic control rule limit 

Conditions 

A63.1, A99.l. 

A99.2, A99.3, 

AI95.l, 
Al9S.2, 
Al95.3, 

A327.1, 

B61.l, Dl2.l, 

029.2, 029.3, 
082.1, 082.2, 

El93.1, H23. l, 
1298.1, K40.1 

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

** Refer to section F and G of this pennit to delennine the monitoring, re~ordkeeping and reporting requirements for th!s device. 
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South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4178 

Faci!itv ID: 15399'.2 
Revision#: 3 
Date: November 06, 2015 

· ·~ :-::::. : .. _. :>~··:> . .-y::r~µ]tt~~~t~l'~'.t<fO~ERATE: " ... 
. - ;~ ::: ~ :·.··· ,_;:)i·r:-~~~-· ,_;z::::~t-~:.~.~~:~:~~~~~-~~='f,~-r-¥-~~r: ... :·· · · · · · 

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, 110 CUBIC FEET OFTOTAL 
CATALYST VOLUMil 
A/N: 476654 

SELECTIVE CATALYTIC 
RIIDUCTION, NO. 1, CORMETECJ-1 
CMHT-21, 1012 CU.FT.; WIDTH: 2 FT 

6 IN; HEIGHT: 25 FT 9 IN; LENGTH: 
18l'T WITH 

A/N:476654 

AMMONIA INJECTION 

STACK, TURBTh.'E NO. I, HEIGHT: 86 
FT ; DIAMETER: 11 FT 8 IN 
AJN: S5582.8 

ID Connected 
No. To 

C3 DlC4 

C4 C3S6 

$6 C4 

RECLAIM 
Source Type/ 

Emissions '" 

And Requirements 

NH3: S PPMV NATURAL GAS 
(4) [RULE 1303(11)(1)-BACT, 

5-10·1996; RULE J 303(a)(J) 
-BACT. 12-6-2001) 

• (I) (lA) (lB) Deootes RECLAIM emission factor (2) (2A) {28) Denotes RECLAlM emission rate 
(3) Denotes RECLAJM concentration limit ( 4) Denotes BACT enrissfon limit 

(5) (SA) (SB) Denotes commend and control emission llmit (6) Denotes air toxic control rule limit 

onditions 

Al9S.4, 
Dl2.2, Dl2.3, 

012.4, El 79.l, 
Et79.2, 
El93.I 

(7) Denotes NSR applicability limit (8) (8A) (8B) Denotes 40 CFR limit (e.g. NSPS, ~'ESHAPS, etc.) 
(9) See App B for Emission J .imits (I 0) See section J for NF.SHAPIMACT requirements 

•• Refer to section F and G ofthis pennit to detenninc the monitoring. recordkeeping and reporting requirements for this device. 
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South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 9 t 765-4178 

Section D Page: • 
facilitv ID: I S3992 
Revision#: 3 
Date: November06, 2015 

SECTION D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

The opel'ator 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 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 IlJI, 1-30-2013] 

[Devices subject to this condition : D25] 

029.2 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 

I 1 hour 

Test Location· 

I Outlet of the SCR 
serving this equipment 
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South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar. CA 91765~4 ( 78 

·'fAC::~~:;:Et~~~~~······· 
.. ·.·:. ·. 

Section D Page: 30 
Fscilirv JD: 153992 
Revision #: 3 
Date: November OQ. 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 ]east quarterly during the first 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 NOx concentration, as · determined by the CEMS, shall he simultaneously 
recorded during the ammonia slip test. If the CEMS is inoperable, a test shall 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 J303(a)(l)-BACT, 12-6-2002] 

[Devices subject to this condition: Dl, D7, 013, 019] 

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

Pollutant(s) to I ~uired Test Melhod(s) I Sampling Time I Test Location 
be tested 

SOX emissions I AQlVID Laboratory 
Method 307-91 

I Not Applicable I Fuel sample 

voe emissions Dish·ict Method 25.3 j t hour I Outlet of the SCR 

I 4 hours 

serving this equipment 

PM emissions District method 5. 1 (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: Filed Project Manager 
Region: Southwest 
E-Mail: SDonovan@montrose-env.com 
Phone: (714) 279-6777 

   
   

Name: Mr. Matt McCune 
Title: Regional Vice President 

Region: Southwest 
E-Mail: MMccune@montrose-env.com 
Phone: (714) 279-6777 
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City of Anaheim – Canyon 
2Q18 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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City of Anaheim – Canyon 
2Q18 Unit 4 NH3 

   

REPORT REVIEW AND CERTIFICATION 
 
 
 
 
 
 
I certify that all work performed in the preparation and production of this report was performed by 
me or under my supervision and that all data presented is authentic. 
 
 
 
 

 Date: 5/29/2018 

   

Sean Donovan   
Field Project Manager   

 
 
 
 
 
 
I certify that I have also reviewed this report, both in form and content, and that all data, 
calculations, and presentations are authentic, accurate, and complete. 
 
To the best of our knowledge, the report has been checked for completeness, and the results 
presented are accurate, error-free, legible, and representative of the actual emissions measured 
during the test, and conform to the requirements of ASTM D7036-04, Standard Practice for 
Competence of Air Emission Testing Bodies (AETBs). 
 
 

 Date: 5/29/2018 

   

Matthew R. McCune, P.E.   
Regional Vice President   
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City of Anaheim – Canyon 
2Q18 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 May 
16, 2018. The test was performed by Sean Donovan, Bryce Quinney, and Kevin Sandoval. 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 (Delta 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 

MAY 16, 2018 
        

Parameter Units Result(1) Limit 
     

NH3 ppm 1.5  -- 
     

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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City of Anaheim – Canyon 
2Q18 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 
 

 
 
 
 
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.  

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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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 maximum ammonia 
slip was 1.3 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 

MAY 16, 2018 
              

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

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

Date  5/16/2018 5/16/2018    -- 
        

Time  1100/1203 1232/1335    -- 
        

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

Stack Flow(2) dscfm @ Tref 229,371  229,470  229,420   --  -- 
        

NOx(2) ppmc 2.2 2.4 2.3  -- 2.5 
        

NH3 ppm 1.5 1.3 1.4 1.5  -- 
        

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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City of Anaheim – Canyon 
2Q18 Unit 4 NH3 

   

 

APPENDIX A.2 

LABORATORY DATA 
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AMMONIA ELECTRODE CALIBRATION CURVE 

NH3 concentration 

(µg NH3 /ml as N) 

1 
5 

20 
100 

100.0 

> 80.0 
E - 60.0 ns 
:ij 
c 

40.0 G> ..... 
0 a.. 
G> 

"O 
20.0 

0 ... 
0.0 ..... 

CJ 
G> 

-20.8· 
00 iii 

-40.0 

log NH3 concentration Electrode potential 

(mV) 

0.000 90.3 
0.699 50.7 
1.301 15.6 
2.000 -24.4 

Ammonia Electrode Calibration Curve 
5/24/2018 

0.500 1.000 1.500 

Sample Koom 
Temperature Temperature 

(C) (C) 
19 19 
19 19 
19 19 
19 19 

y = -57.4289x + 90.4789 
R2 = 1.0000 

2.000 2. 00 

logarithm of the concentration of ammonia (µg NH3 I ml as N) 

slope 
y-intercept 

Concentration 
(µg NH3 / ml as N) 

1 
5 

20 
100 

Calculation: 

-57.4289 
90.4789 

Value LR line 

1.0072 
4.9279 
20.1305 
100.0845 

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

Difference 

0.0072 
-0.0721 
0.1305 
0.0845 

Measured Concentration of Ammonia (C) in µg I ml NH3 as N: C=1o<P·9>
1
M 

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

% Difference 

0.7200 
-1.4416 
0.6523 
0.0845 

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 

ClienU Location: 
Sample Location: 
District Method: 
Sample Date: 
Analysis Date: 
Analyst's Initials: 
Calibration Curve Slope 
Y-intercept 
R2 

Sample 

28 ug NH3 I ml as N 

repeat 28 ug NHf ml as N 

1-NH3 

repeat 1- NH3 
2-NH3 

repeat 2- NH3 

spike 2-NH3 

reoeat spike 
28 NHf ml as N 

repeat 28 ug NH3'ml as N 
Reagent Blank 

repeat Reaoent Blank 
Field Blank 

repeat Field Blank 
DI H20 Blank 

Repeat DI H20 Blank 
28 NH3'ml as N 

repeat 28 ug NH3'ml as N 

Notes: 

SCPPA- Canyon 
Unit4 
SCAQMD 207.1 
5/16/2018 
5/24/2018 
RF 
-57.4289 
90.4789 
1.0000 

p 

mV 

6.5 

7.3 

82.3 

82.8 

84.9 

84.6 

14.2 
14.6 
6.8 

6.8 

192.8 
192.6 
183.5 
184.0 
192.6 
192.1 
7.0 

7.1 

Cone. 

µg NH3 /ml as N 

28.994 

28.079 

1.388 

1.361 

1.251 

1.266 

21 .293 
20.954 
28.648 

28.648 
0.017 
0.017 
0.024 
0.024 
0.017 
0.017 
28.419 

28.305 

Measured Concentration of Ammonia (C) in µg NH3 / ml as N 
c=1 o<P-e)/M 

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 NH3'ml as NH3) = Cavg (µg NH3' ml as N) * 17.031 14.01 

µg NH3 I sample = Cavg (µg NH3'ml as NH3) * TV 

C avg as N 

28.537 

1.374 

1.258 

21 .123 

28.648 

0.0166 

0.0238 

0.0168 

28.362 

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. 

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

TV C avg as NH3 µg NH3/ 

(ml) sample 

NA 34.688 NA 

596 1.671 995.657 

6 10 1.529 932.977 

NA 25.677 NA 

NA 34.823 NA 

NA 0.020 NA 

396 0.029 11.439 

NA 0.020 NA 

NA 34.476 NA 
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AMMONIA BY ION SELECTIVE ELECTRODE ANALYSIS QUALITY CONTROL 

ClienV Location: 
Sample Location: 
District Method: 
Sample Date: 
Analysis Date: 
Analyst's Initials: 

Sample 

28 ug NH3 /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 NH3/ml as N 

repeat 28 ug NH3/ml as N 

Reagent Blank 
repeat Reaqent Blank 

Field Blank 
repeat Field Blank 

DI H20 Blank 
Repeat DI H20 Blank 

28 NH3/ml as N 

repeat 28 ug NH3/ml as N 

Notes: 

SCPPA- Canyon 
Unit4 
SCAQMD 207.1 
5/16/2018 
5/24/2018 
RF 

% recovery 

NA 

NA 

NA 

103.42 

NA 

NA 

NA 

NA 

NA 

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) 

RPO 
% 

3.21 

2.00 

-1 .20 

1.60 

0.00 

-0.80 

2.00 

-2.00 

0.40 

RPA 
% 

1.916 

NA 

NA 

NA 

2.313 

NA 

NA 

NA 

1.292 

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 BY ION SELECTIVE ELECTRODE ANALYSIS 

Project #:cs c z. AS- y3c oo ~ District Method: SCAQMD 207 .1 Sample Date: s/1? / 2..c/ 8-

Clientllocation: SCP PA -U3Jif&n. Calibration Date: !::.jzr/z or~ Analysis Date: s/t<t/201~ 
Sample Location: Un,· t '{ Calibration Curve:y=-s7, 12. f 9' X'=-fo. 'f? t9' Analysfs Initials: i? ~ 
Test#'s: R2: l.0060 

Electrode TV 
Cone. Cavg 

Sample Potential µg NH3- (µg NH3 
m 

(ml) 
N/ml -N/ml 

Standard Check: 
28 µg NH3'ml b~ l. s:. '77../ 
Repeat 28 µg NH3'ml 7 .J 

~7. . / .3£8"" 

51r.,, /.JC, I 1. 37'-( 

.tsl 

&..o /. 2 . /, L.58" 

2.1 2.7.3 

Zc. 5 'l...l / / 23 

2. 8": 

2.. 'f-.C'/,f 2&-·C 

() . (:) t7 

0 .017 O . otl? 

0 , 01. 

0 ·b 2-'f 0 •C> 13~ 

DO 
0. Dl 7 D ·61 C.f" 

7.D J.~,, <I . 

Notes: Total volume of samples and standards used: !°O rnfl. 
Volume of pH adjusting ISf',u,spd in ml:_~Z-~~----­
Absorbing solution: 0, [ M.. f:4 5':>'( 

Calculations: Cone. (µg NH3 - N I ml) = 10 (P-8.)IM 

P = electrode potential, B = y-intercept and M = slope 

µg NH3/ 
sample 

Cavg = average result of duplicate analyses (µg NHa - N I ml) = (C1 +C2)/2 
µg NH3/ sample= Cavg* 17.03/ 14.01 •TV 
mg I sample = µg /sample + 1000 
ppm NHa =mg NH3'sample x 1Nmstd x 1/454000 x SV/17 x 106 

Comments/ Temp/pH 

Percent Recovery: 

~/ 

~ 

~ MCZ,1:'!.1~2~~ 
Date of last revision 2/14/2017 

05834059 
Master Document Storage\Fonns\Datasheets\Lab Forms 
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City of Anaheim – Canyon 
2Q18 Unit 4 NH3 

   

 

APPENDIX A.3 

QA/QC DATA 
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TIC 

l.D. Readout 

TC-CAL l.D. 

T3(01L) 3-WCS 
T2 (Boiling H10) 3-WCS 

T1 (Ice/Water) 3-WCS 

DIGITAL TEMPERATURE READOUT CALIBRATION 

Digital Temperature Readout ID: 3-W CS 
Readout Description: Control Box 

Date: 1 i3!20 rn 
Performed By: S DonovaniR. Monzon 

Calibrated Thermocouple ID: TC-CAL 
T1 Reference Thermometer ID: 201 100 
T2 Reference Thermometer ID : 805002770 
T3 Reference Thermometer ID: 805002803 

TIC - Readout Reference Thermometer 
OF OF 

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

356 356 355 356 358 358 358 
211 211 211 211 212 212 212 

31 31 31 31 32 32 32 

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

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

R) 

Thermocouple Source Readings 

TIC - Readout TIC Source 

TIC Source OF OF 

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

T4 (- 650 F) S/N 106970 65() 651 1)52 551 65() 650 1)51 

T3 (-370 F) S/N 106970 366 366 365 355 370 370 370 

T2 (-212 F) S/N 106970 2~ 3 213 212 7.'13 212 212 212 
T1 (-32 F) SIN 106970 31 31 30 31 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 

2"12 
32 

Difference 

OF %, (°R) 

2.3 0.3% 
1.0 0.1% 

1.0 0.2% 

Difference 

OF %, (°R) 

0.7 0.1% 

4.3 0.5% 

0.7 0.1% 
1.3 0.3% 

Pass 
Pass 

Pass 

Pass 

Pass 

Pass 
Pass 

Jan 2018 TC-Readout-Pitot-Nozzle-ADM-Mag Calibrations - v.l 

8:13AM 
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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 

   

 
6. Percent Isokinetic 
 

 
ref

2
s

ms

T
R528x

DnxPsxVxBwo)0(1
std)(VTx17.32

I 


  

 
7. 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 
 

  

 

6
sdi

10 *SV 
60 * Q * MW * ppm

 = M

2
6
i

%O20.9
20.9*

10*SV
F*MW*ppm

MMBtu
lb




2

6

%O20.9
20..9xFx

gr7000
lb1xCBtulb/10



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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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SCAQMD METHOD 207 .1 
DATA WORKSHEET AND SUMMARY 

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

Unit... ........... . ..... .... ..... .... ... ... ... .. . U4 Fuel .... .. ....... .... ..... ... .......... .......... Natural gas 
Sample Location ...... ........... .... ...... U4 Data By ..... ... ... ....... ... .. ............. ... SD 
Test Number .................... .................. 1-NH3-U4 2-NH3-U4 Average Maximum Limit 

Reference Temperature (°F) ..... ... ....... 60 60 
Test Date ... ....... .. ....... .......... .......... .... . 5/16/2018 5/16/2018 
Test Method ......... ..... .. ......... .......... ... .. SCAQMD 207.1 SCAQMD 207 .1 
Sample Train ........... ... ..... .. ....... ... ....... 3-WCS 3-WCS 
Meter Calibration Factor ..... ................ 1.001 1.001 

Stack Area (ft2) .................. ... . ..... . . ...... 106.90 106.90 
Sample Time (Minutes) ..... .. .. .... .... ..... 60 60 
Barometric Pressure ("Hg) ...... .... .... ... 29.69 29.69 
Start/Stop Time 1100/1203 1232/1335 
Meter Volume (acf) .......... ... .... .... ........ 35.225 36.705 

Meter Temperature (°F) .... ...... ......... ... 81 .0 78.3 
Meter Pressure (iwg) .......... ..... ... ........ 1.0 1.0 
Liquid Volume (ml) ........... ........ ........... 97.5 98.5 
Stack 0 2 (%) ......... ......... .. ..... ............ .. 14.55 14.55 14.55 (from facility GEMS) 
Unit Load (MW) ....... ...... ................ .. ... 50.0 50.0 50 .0 
Standard Sample Volume (SCF) ..... .. 33.712 35.304 
Moisture Fraction ...................... .......... 0.119 0.115 

Stack Flow Rate (dscfm, 68 °F) ........ .. 232,900 233,000 232 ,950 (from facility GEMS) 
Stack Flow Rate (@ Tref) ..... .............. 229,371 229,470 229,420 
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) ............ ........ .......... .. .... 996 933 

Mass NH3 (lb) ......................... ... ... .... .. 2.20E-06 2.06E-06 

NH3 (ppmv, flue gas) ... .... ...... .. .. ... .. 1.5 1.3 1.4 1.5 

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 result. 

2018 Canyon 4 NH3.xlsx 
5/25/2018 

8:36 AM 

002AS-436003-RT-380 34 of 53002AS-436003-RT-380 34 of 53



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 

Description Units Equation 

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 scf 0.0472 * J • B/528 
Moisture Content K/(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 
MW of NH3 lb/lb-mole 

NH3 ppm (V * N *106 )/(I * W) 

Flue Gas 0 2 % 

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

NH3 lb/hr X * T * W * 60/(N • 106
) 

NH3 lb/MM Btu (X * W * 0)/(385.3 * 106
) ' 20.9/(20.9 - Y) 

NH3 lb/MMSCF AB* P 

Value 

60 
520 

1.001 
29.69 

35.225 
81 .0 

541 .0 
1.0 

33.712 
97.5 

4.532 
0.119 

1545.33 
379.5 
8,710 
1,050 

2.2046E-09 
15 

232,900 
229,371 

996 

2.20E-06 

17.03 

1.5 

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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QUALITY ASSURANCE 

 
  

002AS-436003-RT-380 36 of 53002AS-436003-RT-380 36 of 53



City of Anaheim – Canyon 
2Q18 Unit 4 NH3 

   

 

APPENDIX D.1 

QUALITY ASSURANCE PROGRAM SUMMARY 
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QUALITY ASSURANCE PROGRAM SUMMARY 
 
As part of Montrose Air Quality Services, LLC (Montrose) ASTM D7036-04 certification, Montrose 
is committed to providing emission related data which is complete, precise, accurate, 
representative, and comparable. Montrose 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: Montrose has assigned an internal QA Officer who is 
responsible for administering all aspects of the QA program.  
 
Internal Quality Assurance Manual: Montrose 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 Montrose QA efforts. The manual is revised upon periodic review and as 
Montrose 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. Montrose 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 Montrose 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 
Montrose 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: Montrose maintains current copies of EPA, ARB, and 
SCAQMD Source Test Manuals and Rules and Regulations. 
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Chain-of-Custody: Montrose maintains chain-of-custody documentation on all data sheets and 
samples. Samples are stored in a locked area accessible only to Montrose source test personnel. 
Data sheets are kept in the custody of the originator, program manager, or in locked storage until 
return to Montrose 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 
 
“Both qualitative and quantitative factors contribute to field measurement uncertainty and should 
be taken into consideration when interpreting the results contained within this report. Whenever 
possible, Montrose Air Quality Services, LLC (Montrose) personnel reduce the impact of these 
uncertainty factors through the use of approved and validated test methods. In addition, Montrose 
personnel perform routine instrument and equipment calibrations and ensure that the calibration 
standards, instruments, and equipment used during test events meet, at a minimum, test method 
specifications as well as the specifications of our Quality Manual and ASTM D 7036-04. The 
limitations of the various methods, instruments, equipment, and materials utilized during this test 
have been reasonably considered, but the ultimate impact of the cumulative uncertainty of this 
project is not fully identified within the results of this report.” 
 
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 

     
Mobile 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. 
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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 CERTIFICATES 
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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 9 1765·41 78 

S•c11or D 
rac1lilv fD 
Revision • 
°'11c November 06, 2J 15 

SECTION D: FACILlTY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIO~S 

The opc.-ator shall comply with the terms and conditions set forth below: 
- ----------

Equipment 

GAS TLRDrNE. NO I. NATlJRAf. 

GAS, GENER.\:. ELECT~C. MODEL 
LM6000PC SPRrNT, SIM?LE CYCF., 

479 MMRTUIHR t\T 45 OEG F, W!TH 

fN LE'l Cll1LLING, WITI! WATER 

l~JtiCTlON WITI! 

/\JN · 55SR18 

G:ON!:RATOR, 50 95 MW 

~ 1 Connected 

I o. I To 

RECLAIM 
Source Type/ 
Monitoring 

SOURC!! .. 

Emissions· 

Aud Requirement!! 

5-10-1996; RUlF. I 303(a)(I) 

-BAC1. 12-6-2002]; co· 2000 

PPMV NATURAL GAS (5) 

(RULE 407, 4 2-1982), NOX: 2 5 
PPMV NATURAL G/\S (4) 

[IUJl.E 200~. 6-3-2011 ]; NOX: 25 

PPMV NA TIJRAI. GAS(&) 

[40CFR 60 Subpi1r t KJ<KJ<. 

7~-2006]; !'MIO 0.01 

GRAINSISCF NATURAL GAS 

(SA) [RULE 475. 10-8-197ti; 

RULF. J7J. 8-7-1978]. PMIO: 0.1 

GRAINS/SC". NA TUR/\!. GAS 

(5) {RULE 409.11-7-1981], PMJO· 

1.57 LBS/HR NA TU RAJ. GAS 

(5C} [RULio: IJOJ(b)(2)·0ffst1, 

5-10-1996; RULE IJO)(b)"2) 

-Offset. / 2-ti-.?0021; PMI O· 1 l 

LBS/BR NA TURJ\l. GAS (SH} 

[RULE 475, I0-S-19i6; RUlE 
475, 8-7-1978); S0 2: (9) [40CFR 

1

72 - Acid K•rn Pro• isioM, 

1J -24- l'.l'.17 j; SOX: 006 

LBS/MMBT\J NATURAL GAS 

(8) (40CFR 60 SobpMt KKKK. 

7-6 20061; voe: 2 PPMV 
j NATUR.AL GAS(J)[R LLE 

j I 
IJ03(8)(l )·HACT, S-10-1996; 

R/Jll:.' 1303(u)f/J-BACT. . l L 12-6-200.?] 

J___ - ---- __ __..__ -
(I) (I /\) ( l D) Denotes RECLA!M cm:ss1on faclor (2) (2A) (28) Denotes RECL/\1~ crmssmn rate 

(Ji Deooles RECLA[M concenlJ'a1io:i lm1H (4) Denotes BAL. emission lim11 

(5) (5A ) (SB) Denotes command ill:d C-Onlrol emission lim11 (6) Denotes air toKic co111rol nile limil 

!conditions 
1 

I 

A6J l ,A99.l. 

A99.2, t\99.3, 

I Al95.J, 

; /\195.2, I /\195.3. 
A.:l2'1. l. 
B61.J, 0 12.1, 

029.2, 0 29.J, 

D82 1, D82.2. 
1:.193 1, !!H. I, 
12911 1, K40. 1 

(7) Dennies NSR ap;ihcabili ty limit (8) (8A) (8R) Oenoles 4D CFR ltm11 (cg. NSPS, NESIWS, e1c) 
(9) See A?P H fo~ Em;ssion Lim'ls (10) Sec s~ction J for NF.SHAPIMACT requ1rtmcms 

Refer to section F nnrl G of this penr.1r 10 cle1e1mine ~~e monnoring, recordkeeping and 1ep011i11g req1.:ireme111s for 1l11s device. 
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.:Jt'.Cd n: 

South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar. CA 9 1765-4 l 78 

Fwli:v ID: 153992 
Revision ti: 
Da:c 'Io,·ember 06, 20 I~ 

FACILITY PERMIT TO OPERATE 
. ·CAN\'ON POWER Pl~ANT 

SECTJON D: FACILITY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIONS 

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

r Equipment ID j Connected :-RECLAIM 
I No. I To I Source Type/ 

Emissions· ---lcondi-ti~ 

And Requirements 
j Monitoring 
I Unit 

--1 
I 

CO OXIDATION CATALYST, NO. I, iDl C'I I' 

BASF, I l 0 CUBIC l'EET OF TOTAL 1' r 
CATALYST VOLUME I I I 
A/N. 476654 ' l I I !SELECTJVECATALn~------ra---·,1-C-:l_S_S ___ -+---------+,· N-H_3_: _5_?P_M_N_N_A_T_U_Ri_\_L_GAS-1-~-195.4, --

' REDUCTION, NO. I, CORMETECH (4) (RIJL£ JJ03(a)(l )-BA CT, 012.2, 0 12.3, l 

l cMHT-2 1, 1012 CU.FT .. WIDTH 2 FT 5-10-199/i ; RULE JJOJ((1)(/j D12A. El'l9.!. 

/ 6 I':\; HF.IGHT 2) FT 9 IN; LDlGTE I -BACT, 12-6-lO!Jl) E l 79 2, 

l 18 J·T WITH L 1'£193. l 
, AfN:476654 I 
I I 

E
l AMMONJ,~TION ____ _ L __ - -- __ L ___ ___; 

ACK, T~INE NO I. HEIGHT: 86 I S6 I C4 L II I 
DJAMEfER. 11 FT 8 !N I 

: ssss2s I --- -- -- -·- -- ·--- --

(I) (lA) (l B) Denotes RECL/\!M em ission factor (2) (2A} (2B) Denotes RECLAIM emtssio:i rate 

(3) Denotes RECLAIM conccntra:ion 11m11 (4) Denotes BACT em1ssioa itm;1 

(5) (5A} (50 ) Dcnntcs co:nm~nd and control emJSsicn limit (6) Denotes air toxic control rnie limit 

(7) Denotes NSR a~plic!lhility I imil (8) (8A) (88) Denotes 40 CFR limit (e.g. NSPS, :-IESH.'\PS, t tc.) 

(9) Sec App fl for £mrss1on L1~11 ts (I 0) See sccl1on J for NF.SllAPIJV!ACT rcqui1cmer,ts 

• • Refer to section F and G of this penni! ro dctenn:ne the r.ionitoring, recor<lkccping anc reporting re'iu1rements for this device. 
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South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4178 

F)\.CIL)TY. PERM.IT TO OPERA TE 
CANYON POWER PLANT 

Section D Page. 29 
FKility ID. 153992 
Revision i : 
Date: November 06. 2C'15 

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, C l6, C22] 

Dl 2.5 The operator shall install and maintain a(n) non-resettable e lapsed lime meter to 
accurately indicate the elapsed operating t ime of the engine. 

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

RULE 1303(b)(2)-0ffset, 12-6-2002; RULE 1401, 9-10-2010; RULE 1470, 5-4-2012; 

Rl.Jl_,E 2012, 5-6-2005; 40CFR 60 Subpart llll, 1-30-2013) 

[Devices subject to this condition : D25] 

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

Pollutar1t(s) to 

be tested 

1'\H3 emissions 

I Required Test Method(s) 

·1 District ;·~elhod 207.l 

and 5.3 or EPA method 
17 

I Averaging Time [ Test Location 

1 hour ------·- ro~tlet ofthe sc1~­

serving th is equipment 
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South Coast Air Quality Management District 
21865 Copley Drive, Diamond Bar, CA 91765-4t78 

F ACTLITV PER1\t1IT TO OPERATE 
CANYON POWER PLANT 

55/56 

Sectlon D Paoc :;o 
Fnr.ti11v ID n ! SH92 
Rev1:ilcn #. 3 

Dute. No•·.,nbor 06, 201 S 

SECTION D: FACILTTY DESCRIPTION AND EQUIPMENT SPECIFIC CONDITIO\!S 

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

The test(s) sha !I be conducted at least quarterly during the first i:we!ve months of 
operation and at least annual ly the:-eafter. The AQMD shall be notified of the date and 
time of the test at least I 0 days prior to the test. 

ff the turJine is not in operation during one calendar year, then no testing is requi red 
during that calendar year. 

Tile i\Ox concentration, as determ ined by the Cr.MS, shall be simultaneously 
recorded during the ammonia slip · test. If the CEMS is inoperable, a test shall be 
conducted to dctcnninc the NOx emissions using District Method I 00. l measured 
over a 60 minute averaging time period. 

The test sha II be: conducted an<l the results submitled io Llit: District wi thin 60 days 
ilfler the test dmc. 

The te~t shall be c0nduclcd to demonstrate complianct: wi th the Rule 1303 
concentration li:n it. 

[R ULE .1303(:i)(l )- BA CT , 5-10-1 1)96; R l JJ,E rnn(a)( l )-BACT. 12-6-20021 

(Devices wbject to this cont.l itiun : Dl, D7, D13, 0191 

029.3 The operator shall conduct source tcst(s) for the po! lutant(s) identified belov.' . 

l'ollutant(s) to Rt:quired Test Mcthod(s) 

be tested -
SOX emissions AQ\i1D Laboratory 

Merhod 307-91 

voe emissions District Method 25.3 

PM emissions District method 5.1 

Sampling Time 

Not Applicable 

I hour 

4 hours 

1 Test Location 

I ruer sample 

j Outlet of the SCR 
serving this equipment 

I Outlet o~ 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: Field Project Manager 
Region: Southwest 
E-Mail: Sdonovan@montrose-env.com 
Phone: (714) 279-6777 

   
   

Name: Mr. Matt McCune 
Title: Regional Vice President 

Region: Southwest 
E-Mail: MMccune@montrose-env.com 
Phone: (714) 279-6777 
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CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 17 

AQ-14 & AQ-24 
RTC INVENTORY 

 











 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 18 

AQ-17 
NH3 FLOW METER ACCURACY REPORTS 











 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 19 

AQ-18 
SCR INLET TEMPERATURE SENSOR 

CALIBRATION REPORTS 



 

 

Calibration: SCR Inlet Temperature 
Unit 1 TE-403A-403D 

 
 











 

 

Calibration: SCR Inlet Temperature 
Unit 2 TE-403A-403D 











 

 

Calibration: SCR Inlet Temperature 
Unit 3 TE-403A-403D 











 

 

Calibration: SCR Inlet Temperature 
Unit 4 TE-403A-403D 

 
 
 











 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 20 

AQ-19 
SCR DIFFERENTIAL PRESSURE SENSOR  

CALIBRATION REPORTS 











 

 

 

CANYON POWER PLANT 

ANNUAL COMPLIANCE REPORT 

 

ATTACHMENT 21 

WASTE-10 
COOLING TOWER SLUDGE TESTING 



 

 

 
 

No Sludge developed for CY 2018 
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