LEVEL I CHECK PROCEDURES
for

STILWELL (CASTNet) AIR MONITORING STATION

Revision: March 2018
Portable equipment to take to site for level I check:
· Laptop computer and site specific memory stick for Stilwell (memory stick contains level I check forms)

· Perma Pure zero air generator (for ozone level I check) in carrying case

· Thermo 49i-PS O3 Calibrator or Thermo 49CPS O3 Calibrator
· Zero air tubing with pressure gauge, vent tubing, exhaust tubing, and power cords
Dedicated sampling and calibration instruments used on site:
· ESC 8832 Data System Controller (datalogger)
· Ecotech EC9810B ozone analyzer
· Ecotech EC9842 NOx/NH3 ammonia analyzer
· Ecotech GasCal 1000 calibrator
· Ecotech zero air generator, 8301 LC
· Cylinder of NO gas (for use in level I check procedure)
· Cylinder of NH3 gas (for use in quarterly NH3 converter check) 
Other dedicated equipment on site:
· Bound record book (logbook)

· Plastic wrenches for use in changing sample inlet filters of analyzers
· Teflon sample inlet filter disks (Savillex #1141) for analyzers

· Tweezers

Level I Check Procedure

for

Stilwell (CASTNet) Air Monitoring Station
The level I check procedure for the ozone analyzer does not use the cylinder of NO gas. Therefore, the level I check of the ozone analyzer can be performed simultaneously with the level I check of NH3. The NH3 check is achieved by flooding the glass manifold with NO gas.
1. Record you initials, date, and arrival time on site in logbook.

2. Turn on laptop computer, plug in memory stick, and open the Stilwell (CASTNet) level I check (aka level I audit) form for the appropriate date. Enter your name, date, and location in the level I check forms.

3. Proceed with CASTNet filter pack collection and other tasks included in the CASTNet protocol. [Note: If this is the first level I check of the month, do not load the new filter pack until the level I check has been completed and the outside inlet filter has been replaced. Then proceed with the filter pack installation.]
 SEQ CHAPTER \h \r 1Level I Check Procedure for Ozone (O3)
The level I check procedure for the ozone analyzer is performed independently of the on-site gas calibration system. It utilizes an ozone transfer standard with a zero air generator. 
1. Fill out the instrument parameters in the level I check form and this week’s SSRF. The instrument gain is shown on the main screen of the EC 9810B ozone analyzer. Press “Select” to enter the MAIN MENU. Navigate from MAIN MENU to each of the following menus to find the instrument parameters. [Note: Use “Select” button to enter the menu screens and use “Pg Up” button to return to the previous screen. Using the “Exit” button will return to the analyzer’s main screen.]
· Navigate to INSTRUMENT MENU to MEASUREMENT MENU to find the offset and noise. Press “Pg Up” twice to return to MAIN MENU.
· Navigate to TEST MENU to OUTPUT TEST MENU to PREPROCESSOR POTS to locate the instrument’s potentiometer values (Measure Coarse Zero, Measure Fine Zero, Input, Lamp Adjust). Press “Pg Up” to return to OUTPUT TEST MENU.

· Navigate to FLOW CONTROL POTS to locate the instrument’s potentiometer values for flow (Flow Control Zero, Fan Speed Control, Pump Speed Fine, Pump Speed Coarse). Press “Pg Up” three times to return to MAIN MENU.

· Navigate to ISTRUMENT STATUS to find the gas flow, gas pressure, reference voltage, analog supply, digital supply, O3 generator flow, lamp current, and firmware version. Press “Pg Up” to return to MAIN MENU.

· Navigate to SYSTEM TEMPERATURES to find the instrument’s temperatures (Cell, Lamp, Chassis, Flow, O3 Lamp). Press “Exit” to return to analyzer’s main screen.

2. Set up zero air generator and ozone generator. Plug power cord of Perma Pure zero air generator into wall outlet and turn zero air generator on. Open rotameter valve all the way. Allow zero air generator ~10 minutes to purge scrubber. If using the Thermo 49i-PS O3 Calibrator transfer standard, use steps A through E. If using the Thermo 49CPS O3 Calibrator transfer standard, use steps F through J. 

A. Plug power cord of Thermo 49i-PS O3 calibrator into the back of the unit and wall outlet.

B. Connect one end of the zero air tube with pressure gauge to the zero air generator. 

C. Remove all of the caps from the back of the Thermo 49i-PS. Connect the vent tube to the “VENT” port and pass the free (open) end of the tube through the exhaust outlet at the base of the back shelter wall. Also, connect the exhaust tube to the “EXHAUST” port and pass the free end of tube through the exhaust outlet.
D. Close the rotameter valve almost completely off on the zero air generator. Power on the Thermo 49i-PS and then connect the zero air tube from the generator to the “IN” port on the back of the transfer standard. Adjust the rotameter valve slowly until the pressure gauge is reading between 10 to 15 psi. Check the pressure occasionally to make sure they don’t drift over time.

E. Wait for the ozone transfer standard to warm up. The main screen will show a bell emblem on the SET TO line indicating there is an alarm. It may take up to 10-15 minutes for all of the alarms to go away. Once this happens, place the ozone channel into maintenance using step 4.
F. Plug power cord of Thermo 49CPS O3 calibrator into the back of the unit and wall outlet.

G. Connect one end of the zero air tube with pressure gauge to the zero air generator.

H. Remove all of the caps from the back of the Thermo 49CPS. Connect the vent tube to the “VENT” port and pass the free (open) end of the tube through the exhaust outlet at the base of the back shelter wall. Also, connect the exhaust tube to the “EXHAUST” port and pass the free end of tube through the exhaust outlet.

I. Close the rotameter valve almost completely off on the zero air generator. Power on the Thermo 49CPS. Make sure internal pump for Thermo 49CPS comes on. To check, place finger over “EXHAUST” port and feel if air is coming out. If not, remove cover and spin start pump fan (pump should start working). Reattach cover. Then connect the zero air tube from the generator to the “ZERO AIR” port on the back of the transfer standard. Adjust the rotameter valve slowly until the pressure gauge is reading between 10 to 15 psi. Check the pressure occasionally to make sure it doesn’t drift over time. 

J. Wait for the ozone transfer standard to warm up. The main screen will show “ALARM” in the lower right hand corner. It may take up to 15-20 minutes for all of the alarms to go away. Once this happens, place the ozone channel into maintenance using step 4.

3. Login to ESC 8832 Datalogger, if not already. Escape to “Home Menu”. Go to “Login/Set User Level” and enter the password. Password: C4.
4. Put channel in disable mode. Using ESC datalogger, navigate through “Configuration Menu” to “Configure (Data) Channels” to “Disable/Mark Channel Offline” to place ozone in disabled (D) mode. [Ozone will already be in disabled mode if CASTNet filter pack collection was conducted just prior to the level I check procedure.] Record time (shown on ESC datalogger) in logbook. Escape to “Home Menu” and navigate through “Real-Time Display Menu” to “Display Readings w/ Flags”.
5. Disconnect sample tube that goes to CASTNet tower from tee shaped fitting. (Sample tube should be located on the back shelter wall near the telephone.) Connect free end of sample tube to “OZONE” port on transfer standard.
6. Begin zero point acquisition of level I check. Record “ozone to zero” start time (as shown on ESC datalogger) in logbook. Wait for ozone concentration values shown on EC 9810B to stabilize at or near zero.

7. While waiting for ozone concentration to stabilize, record which ozone transfer standard and zero air generator are being used to perform the level I audit in the level I check form.
8. Record the stable zero concentration for O3 shown on “Real-Time Engineering Flags” screen on ESC datalogger in zero audit blank on level I check form. Record expected ozone concentration shown on ozone transfer standard on level I check form. [Concentration has stabilized when values for instantaneous ozone concentration and time-weighted ozone concentration (average ozone concentration over time interval), as shown on EC 9810B, are the same.] Concentrations shown on ESC datalogger and EC 9810B are in ppm, while SSRF wants the concentration in ppb.

9. Begin “span” phase of level I check for ozone. 
A. Thermo 49i-PS – Press ► till the “SET TO” line shows 82 ppb (LEVEL 2), and then press enter. Record time (shown on ESC datalogger) in logbook.
B. Thermo 49CPS – Press RUN till the “SET TO” line shows 82 ppb (LEVEL 1), and then press ENTER. Record time (shown on ESC datalogger) in logbook.

10. Wait for span concentration values on EC 9810B to stabilize at or near the expected value shown on level I check form. Record stable span concentration of O3 shown on “Real-Time Engineering Flags” screen on ESC datalogger in span audit blank on level I check form (in ppm). Record expected ozone concentration shown on ozone transfer standard on level I check form.
11. Begin “precision” phase of level I check for ozone. 
A. Thermo 49i-PS – Press ► till “SET TO” line shows 30 ppb (LEVEL 5), and then press enter. Record time (shown on ESC datalogger) in logbook.

B. Thermo 49CPS – Press RUN till the “SET TO” line shows 30 ppb (LEVEL 2), and then press ENTER. Record time (shown on ESC datalogger) in logbook.  

12. Wait for precision concentration values shown on EC 9810B to stabilize at or near the expected value shown on level I check form. Record stable precision concentration of O3 shown on “Real-Time Engineering Flags” screen on ESC datalogger in precision audit blank on level I check form (in ppm). Record expected ozone concentration shown on ozone transfer standard on level I check form.
13. Purge analyzer with pure air. 
A. Thermo 49i-PS – Press ► till the “SET TO” line shows 0 ppb (ZERO), and then press enter. Record time (shown on ESC datalogger) in logbook. Allow zero air to pass through the system (CASTNet tower, EC 9810B) until concentration has stabilized at or near zero to purge the system. Level I check of O3 analyzer has now been completed.
B. Thermo 49CPS – Press RUN till the “SET TO” line shows 0 ppb (ZERO), and then press ENTER. Record time (shown on ESC datalogger) in logbook. Allow zero air to pass through the system (CASTNet tower, EC 9810B) until concentration has stabilized at or near zero to purge the system. Level I check of O3 analyzer has now been completed.
14. Replace sample inlet filter, if necessary. The sample inlet filter (referred to as the “inside filter” in the ozone checks section of the SSRF) of the ozone analyzer should be replaced after the first level I check of each month. The sample inlet filter is located inside the front cover of the analyzer. Replace the filter as described in steps A through D below.

A. Open front cover of analyzer by pulling outward and downward on it from the top.

B. Unscrew metal cap on front of inlet filter housing and pull cap and plunger away from filter.

C. Remove rubber o-ring and old teflon filter from filter housing. Using tweezers insert new teflon filter (Sallivex #1141) into filter housing. Make sure filter isn’t wrinkled or torn. Insert rubber o-ring on top of new filter in housing.
D. Securely seat plunger onto o-ring. Screw on metal cap until hand tight. Close front cover of analyzer.

Record sample inlet filter replacement was performed on level I check form, in logbook, and on this week’s SSRF.
15. Replace outside filter, if necessary. The “outside filter” (filter on top of CASTNet tower) should be replaced after the first level I check of each month. To change this filter, follow steps A through C below.
A. Using green plastic wrenches (which fit ribs on outside of inlet filter housing), place one wrench on orange half of housing and another wrench on clear half of housing. Twist wrench on orange half of housing counterclockwise to loosen housing. Unscrew the two halves of the housing and take them apart.

B. Remove old teflon filter from housing. Using tweezers, place new teflon filter (Sallivex #1141) onto plastic screen in orange half of inlet filter housing. Carefully seat inner part of clear half of filter housing onto filter, making sure filter does not wrinkle or tear.

C. Screw two halves of filter housing back together. Tighten with green plastic wrenches until snug, but do not force. Then raise tower.

Record sample inlet filter replacement was performed on level I check form and on this week’s SSRF.
16. When the ozone concentration (shown on EC 9810B) has stabilized at or near zero. Disconnect the sample tube from the ozone generator. Cap the free end of this tube with the tee shaped fitting.

17. Turn off the ozone transfer standard and the zero air generator once sample tubing has been disconnected from the EC 9810B.
18. Take channel out of disable mode. Wait for concentration of O3 shown on EC 9810B to stabilize at ambient readings. Using ESC datalogger, escape to “Home Menu” and navigate through “Configuration Menu” to “Configure (Data) Channels” to “Enable/Mark Channel Online” to take ozone out of disable (D) mode. Record time (shown on ESC datalogger) in logbook. Escape to “Home Menu” and navigate to “Real-Time Display Menu” to “Display Readings w/ Flags”.
19. Disconnect tubes and power cords from the ozone transfer standard and zero air generator. Put the caps back on the ports of the ozone transfer standard.
Level I Check Procedure for NH3, NOx, and Nx with NO gas
Level I check for the NH3, NOx, and Nx is accomplished by flooding the glass manifold with NO gas. Ecotech GasCal 1000 calibrator shows the concentration of NO gas being sent through NH3 analyzer during each phase (span, precision) of level I check.

1. Fill out the instrument parameters in the level I check form. The instrument gain is shown on the main screen of the EC 9842 NH3 analyzer. Press “Select” to enter the MAIN MENU. Navigate from MAIN MENU to each of the following menus to find the instrument parameters. [Note: Use “Select” button to enter the menu screens and use “Pg Up” button to return to the previous screen. Using the “Exit” button will return to the analyzer’s main screen.]
· Navigate to INSTRUMENT MENU to MEASUREMENT MENU to find the offsets. Press “Pg Up” twice to return to MAIN MENU.
· Navigate to TEST MENU to OUTPUT TEST MENU to PREPROCESSOR POTS to locate the instrument’s potentiometer values (Input, High Voltage Adjust). Press “Pg Up” three times to return to MAIN MENU.

· Navigate to INSTRUMENT STATUS to find the gas flow, gas pressure, ambient pressures, analog supply, digital supply, high voltage, and firmware version. Press “Pg Up” to return to MAIN MENU.

· Navigate to SYSTEM TEMPERATURES to find the instrument’s temperatures (Cell, Converter, Chassis, Manifold, Cooler). Press “Exit” to return to analyzer’s main screen.

2. Login to ESC 8832 Datalogger, if not already. Escape to “Home Menu”. Go to “Login/Set User Level” and enter the password. Password: C4.

3. Put channels in disable mode. Using ESC datalogger, escape to “Home Menu” and navigate to “Configuration Menu” to “Configure (Data) Channels” to “Disable/Mark Channel Offline” to put NOx, NH3, and Nx in disabled (D) mode. Record time in logbook. Use the time shown on the ESC datalogger. Escape to “Home Menu” and navigate to “Real-Time Display Menu” to “Display Readings w/ Flags”.
4. Begin zero point acquisition of level I check. Using GasCal 1000 calibrator, press “Select” and scroll down to MANUAL then press “Select”. Press “Select” then press “▼” for YES to appear then press “Accept” to enter into manual mode. Scroll down to SET POINT and press “Select”, then scroll to point 5 (zero) and press “Accept”. This will begin flow of zero (pure) air from the Ecotech GasCal 1000 calibrator. Press “Exit” to escape to main screen. Record time shown on ESC datalogger in logbook.

5. Wait for zero concentration values shown on EC 9842 analyzer to stabilize at or near the expected values. [Concentration has stabilized when values for instantaneous concentration and time-weighted concentration (average concentration over time interval), as shown on EC 9842, are the same.] Using GasCal 1000 calibrator, record the flow value for the zero point on the level I check form. Record stable zero concentration values for NOx and Nx​ shown on “Real-Time Engineering Flags” screen of ESC datalogger in zero audit blanks on level I check form. [Note: The initial zero values may take 30 minutes or longer to reach acceptable zero concentrations.]
6. Begin span phase of level I check. Using GasCal, press “Select” and scroll down to MANUAL then press “Select”. Scroll down to SET POINT and press “Select”, then scroll to point 6 (190 ppb NO) and press “Accept” to initiate flow of NO gas through the EC 9842 analyzer. Press “Exit” to escape to main screen. Record time shown on ESC datalogger in logbook.
7. Verify the cylinder number, concentration, and expiration date of the gas cylinder. Also, check psi values on regulator (A) and cylinder (B) gauges of regulator on NO gas cylinder and record these psi values in level I check form.
8. Wait for span concentration values shown on EC 9842 analyzer to stabilize at or near the expected values. Using GasCal, scroll down on main screen to “ZERO FLOW” and “SOURCE FLOW” values. Record flow values for the span point on level I check form. Record stable span concentration values for NOx and Nx shown on “Real-Time Engineering Flags” screen of ESC datalogger in span audit blanks on level I check form.
9. Begin precision phase of level I check. Using GasCal, press “Select” and scroll down to MANUAL then press “Select”. Scroll down to SET POINT and press “Select”, then scroll to point 11 (30 ppb NO) and press “Accept” to change concentration of NO gas flowing through EC 9842 analyzer. Press “Exit” to escape to main screen. Record time shown on ESC datalogger in logbook.
10. Wait for precision concentration values shown on EC 9842 analyzer to stabilize at or near expected values. Using GasCal, scroll down on main screen to “ZERO FLOW” and “SOURCE FLOW” values. Record flow values for the precision point on level I check form. Record stable precision concentration values for NOx and Nx shown on “Real-Time Engineering Flags” screen of ESC datalogger in precision audit blanks on level I check form. 

11. Stop precision phase of NH3 level I check. Using GasCal, press “Select” and scroll down to MANUAL then press “Select”. Scroll down to SET POINT and press “Select”, then scroll to point 5 (zero) and press “Accept” to stop flow of NO gas through EC 9842 analyzer. Press “Exit” to escape to main screen. Record time shown on ESC datalogger in logbook. Level I check for NH3 analyzer has now been completed.
12. Replace sample inlet filters, if necessary. The sample inlet filters of EC 9842 analyzer should be replaced after the first level I check of each month. There are two sample inlet filters for the NH3 analyzer. Both of these filters will need to be changed. The sample inlet filters, NOx and Nx, are located inside the front cover of the analyzer. Replace them as described in steps A through E.

A. Open front cover of analyzer by pulling outward and downward on it from the top. 

B. Unscrew metal cap on front of inlet filter housing and pull cap and plunger away from filter.

C. Remove rubber o-ring and old teflon filter from filter housing. Using tweezers, insert new teflon filter (Savillex #1141) into filter housing. Make sure filter isn’t wrinkled or torn. Insert rubber o-ring on top of new filter in housing.

D. Securely seat plunger onto o-ring. Screw on metal cap until hand tight. Close front cover of analyzer.

E. Perform leak check on analyzer.

Record sample inlet filter replacement was performed on level I check form and in logbook.
13. Restore flow of ambient air to analyzer. Wait for concentrations of NH3, NOx, and Nx shown on EC 9842 analyzer to stabilize at or near zero. Then, using GasCal, press “Select” and scroll down to MANUAL then press “Select”. Press “Select” then press “▼” for NO to appear then press “Accept” to exit out of manual mode. This will stop flow of zero air and resume flow of ambient air through the analyzer. Press “Exit” to escape to main screen.

14. Wait for concentrations of NH3, NOx, and Nx shown on EC 9842 analyzer to stabilize at ambient air values.

15. Take channels out of disable mode. Using ESC datalogger, escape to “Home Menu” and navigate to “Configuration Menu” to “Configure (Data) Channels” to “Enable/Mark Channel Online” to take NOx, NH3, and Nx out of disable (D) mode. Record time shown on the ESC datalogger in logbook. Escape to “Home Menu” and navigate to “Real-Time Display Menu” to “Display Readings w/ Flags”.

Completion of Level I Check Procedure
for

Stilwell (CASTNet) Air Monitoring Station
After completion of level I check (O3, NH3) procedures perform the following steps.
1. Save level I check forms to Stilwell memory stick.

2. Power down and pack up the computer.
3. Pack up the ozone transfer standard and zero air generator including the power cords and all of the tubing (zero, vent, exhaust). Check the back of the ozone transfer standard to make sure all of the ports have been capped.

4. Check to make sure everything put into disable mode has been taken out disabled and placed back online. Check instruments and make sure they are all functioning properly.

5. Fill out the site checklist. Vacuum site. Record departure time and sign the logbook. 
