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| ntroduction To The Brewer

Standard Operating Procedure (SOP) - In order to ensure
proper operation of the Brewer Spectrophotoneters, the
followi ng Standard Qperating Procedure (SOP) should be
followed by the local site operator. ldeally, the instrumnment
shoul d be visited once per day but, realistically, a visit
once per week supplenmented with daily electronic visits via
the O ose-Up conmmuni cation software should be sufficient in
nost cases to naintain operation. This SOP is organized into
detail ed sections of procedures that should be foll owed at
each site visit

Logbook - It is inportant to log activities that affect data
validity. There are four standard fornms plus an electronic
log to be used for this purpose.

I.B.1. Wekly Station Checklist — This formshould be filled
out during the weekly site visit. The purpose of this form
is to provide the operator with a checklist so that standard
tasks do not get overlooked or forgotten. An exanpl e Wekly
Station Checklist is presented in Figure 1: Exanple Wekly
Station Checkli st.

|.B.2. Station Log - The Station Log should be used to |og
all activities that take place during a site visit. A sinple
line entry format such as “Aborted schedule, perfornmed 50
Watt lanp scans, checked tracker steps/rev, perforned
sighting, etc.” is sufficient. See Figure 2: Exanple Station
Log for an exanple of a properly annotated | ogbook page.

|.B.3. 50 Watt Lanp Log — This formis used to track the use
of the 50 Watt | anps and the results of the QS scans.



|.B. 4. Tracker/Sighting Log — This formis used to record
the results of the tracker steps per revolution test and the
sun sightings as well as the R6 ratio of the Brewer. The R6
values are the ratios of lanp intensities at various
wavel engths that allow the detection of spectral response
shifts.

I.B.5. Electronic Log — The electronic |og should be used to
docunment all site visits. The electronic |Iogbook is accessed
using the “CO command at the Brewer main nenu screen. The
data processing contractor can downl oad the data and comments
via the built-in nmodem every ni ght.

Brewer Unit Schematic — The Brewer assenbly is conprised of
t he Brewer Spectrophotoneter, the Tracker and the Tri pod.
Use Figure 3: Brewer Spectrophotoneter Tracker Power Switch
and I ndicator Locations to beconme faniliar with the

| ocations of the power LED s, the power switches, the UVB
done, and the quartz w ndow and done.

Brewer Monitor Display - Familiarize yourself with Figure 3:
Typi cal Brewer Conputer Screen in Schedule Mde as you read
through the list of displayed parameters below. Due to the
variety of tasks the spectrophotoneter perforns, the nonitor

will display several different variations of the graphic in

Figure 3. In general, the nonitor screen should display the

followi ng infornation:

e Month

° my

e Year

e Julian Day

e Internal/External Cdock, (I or E) - “I” indicates the
Brewer is using the internal clock or the Brewer clock.
“E" indicates the Brewer is using the external clock or
t he PC cl ock.

e Coordinated Universal Tinme (CUT) - Previously called
G eenwi ch Mean Ti ne.

e Brewer Nunber - Each Brewer has a serial nunber that is
inscribed on a netal plate on the instrunent's cover.

e Location - The site should have been named during

installation.

e Schedule Running (“epa96” unless instructed otherw se) -
The schedule is the file that controls the measurenent
node and processes and stores the data. The schedul e and
GMBasi c programare stored on the PC hard drive.

e Mbode of Qper ati on (a8 or N2) - The Br ewer
spectrophotoneter program is nade of a series of
nmeasur enent cycl es. Each node is designed to measure a

certain paraneter and has multiple settings particular to

t hat paraneter.

Measurenent in Progress (ds, zs, etc.)

Free Disk Menory - Free menory left on the PC hard drive.

Sol ar Zenith Angl e.

RS232 Activity Indicator - The asterisk flashes when

communi cation is occurring between the Brewer and the PC.

Current Brewer Activity Indicator.

e Current Data Sunmmary - |In each node, a particular type of
data are collected. This part of the nonitor is reserved
to display a current data sumary.

Weekly Site Visit Procedure

Logbook Entry - Announce your presence at the site by
signing in and recording your observations in the Brewer
Qperator’s Logbook. It is inportant to log activities that



effect data validity.

Power On and Brewer Paranmeter Check - In the station, the
conputer, nonitor, and printer should be on. Note that the
printer can be left off line during normal schedul e operation
in order to conserve paper, and the nmonitor can be turned off
to preserve the life of the cathode ray tube.

After verifying that the Brewer conputer and nonitor have
power, the next thing to check at each station visit is the
paraneters that are set to the Brewer conputer. The
paraneters are printed to the nonitor screen and have al ready
been introduced in Section |.D. Brewer Mnitor D splay. These
paraneters are fundanmental to correct operation of the Brewer
Spectrophotonmeter. Carefully inspect the nmonitor screen to be
sure that all of the paraneters are correct.

Correcting Paraneters - |If one of the parameters is set
incorrectly then it should be corrected imrediately.
Corrections are nade by giving the appropriate command when
the nonitor displays the Brewer nain nmenu screen; i.e. the
Brewer is not in schedule. To interrupt the schedule, press
the <HOME> key when “press HOVE to stop” appears on the
screen. Al comrands can be entered from the main menu
screen, although not all choices are displayed. See Sci-Tec's
Brewer MKIV Spectrophotoneter Qperator’s Manual for a
conplete listing of conmands.

I1.C 1. Calendar Date and Julian Day - In the past,
corrections to the calendar date and Julian day were done
manual | y. The new software, UGA2, automatically updates

these paraneters. No input fromthe site operator is needed
unl ess otherwise stated by the NUVWMC. |If the paraneters are
wong, sinply reboot the conputer. |If the paranmeters are not
corrected upon reboot, then contact the NUVMC.

I1.C 2. Internal /External dock and Correct Time - The
internal /external clock was also corrected manually in the
past, but UGA2 also automatically updates these paraneters.
No input from the site operator is needed unless otherw se
stated by the NUVMC If the paraneters are wong, just
reboot the conputer. If the parameters are not corrected upon
reboot, then contact the NUVMC.

I1.C. 3. Brewer Nunber - The Brewer nunber is inscribed on a
netal plate attached to the spectrophotoneter. Corrections
to the Brewer nunber can be made by using the "NO' conmand,
as foll ows:

Keyboard Action Moni t or Di spl ay

Press the <HOVE> key. (Wit
several seconds for the Main
Menu to appear).

Enter "NO' on the command I nstrunment #= 134

line. If correct press return.
If incorrect enter the proper
val ue.

Enter the new Brewer Nunber.
(The programreturns to the
Mai n Menu) .

II.C. 4. Site Location - Your station location is included on
a list presented on the nonitor when the "LL" comand is
entered. Corrections to your station's |ocation can be made
by entering the "LL" conmand, as foll ows:

Keyboard Action Moni tor D spl ay

Press the <HOVE> key. (Wit



several seconds for the Main
Menu to appear).

Enter “LL” on the command 1 Site Nane 1.
l'ine. 2 Site Nane 2.

3 etc.

X Site Name X
nif not coded above

Enter the nunber that
corresponds to your site and
press <Enter>

I1.C.5. Qurrent Schedule - Al operations are controlled by
i ndi vi dual commands within a program called a schedule. The
“SKC' command allows the user to load and enter a schedul e

via the keyboard. The Brewer wll then begin taking
neasurenents and collecting data. The Brewer should be in
schedul e node upon entering and leaving the station. The
schedule for NPS nmonitoring is currently “epa96.skd”. Set

the schedul e as foll ows:

Keyboard Action Moni t or Di spl ay

Press the <HOVE> key. (Wit
Several seconds for the Main
Menu to appear).

Enter " SKC' C. \ BREVER
EPAL. SKD....cccoeeveeeeaenen EPA96. SKD
XXXXXKKKXXXXX Byt es Free
Ent er schedul e nanme (no
ext ensi on).
Enter "epa96"

"Epa96" will appear in the upper left-hand corner of the
window on the nonitor to confirm that the schedule is
runni ng.

I[1.C.6. Current Mde of Operation — The Brewer takes
neasurenents in both the (zone () nobde and the Nitrogen
Dioxide (N2) node. Typing G or N2 at the Brewer main nenu
sets the instrument to the respective node.

Clean Optical Inputs — The optical inputs need to be kept
free of dirt and debris to insure the quality of the data.
Before cleaning the UV done and the quartz w ndow, make notes
in the Brewer Operations Logbook describing their condition,
e.g., snow, dust, etc. Use spectroscopic grade nethanol on
the done and quartz window and clean gently with a Ki mii pe®
Exam ne the optical surfaces from several different angles
wat ching for debris on the optics, and repeat the cleaning
process until satisfactory.

Check Humidity Indicator Card - Check the condition of the
humi dity indicator visible beneath the quartz w ndow The
indicator is a card coated with a noi sture-sensitive emul sion
that is blue when the desiccant is in good condition, and
turns pink when the desiccant has been exhaust ed.

Changi ng Desiccant Packs - If the indicator is pink, the
internal desiccant packs nust be replaced. There is a
desiccant cartridge supplied by the manufacturer and UGA al so
keeps four 4 ounce bags of desiccant inside the instrunent.
In good weather, with no high winds or precipitation, renove
the white Brewer cover by turning each of the four |atches
one-half turn counterclockwise and lifting the cover off.
Store the cover, avoiding scuffing the W dome and quartz



wi ndow. The desiccant packs are |located throughout the
Brewer, usually one near the zenith prism one on top of the
secondary power supply and two under the black spectromneter
box. It may be necessary to use a screw driver or sone other
device to get a hold of the two under the spectroneter box
but renoving the bl ack spectrophotoneter cover should be done
only under instructions from the (Operations Support
Contractor (CSC). Do not attenpt to clean the mirrors and
never touch the grating!

After replacing the desiccant packs in the Brewer, replace
the white cover and engage the latches by turning them one-
half turn clockw se. The desiccant can be dried again by
heating the bag in an oven for at least 24 hours at a
tenperature of about 150°F with the oven vents open. Seal

the reconditioned desiccant in Z plock® bags until used.

Tracker Steps per Revolution Test - Perform a tracker steps
per revolution test, initiated with the “SR’ conmand. Enter
a “PNSR’ conmmand, which will toggle the printer on-line and
begin an “SR’ test on the tracker. The tracker noves to the
zero azimuth position and then neasures the total nunber of
steps in one revolution of the tracker. Upon conpl etion,
the conmputer will display the steps per tracker revolution
nunber and ask you if you want the new value saved. Press
“Y" for yes and then press return.

The Main Menu will reappear when the tracker steps per
revolution test is conplete. Remove the printout and
conpare the steps/revolution value to the original
steps/revolution value in the Final Test Record acconpanyi ng
your Brewer. The nunber should be approximately 14660.
Record the steps/revolution value in the Brewer Operations
Log and the electronic log. If the indicated nunber and the

original value differ by nobre than +20 steps, it may
indicate the friction wheel is slipping and needs to be
cleaned or that the springs need to be tightened.
Fam liarize yourself with the graphic in Figure 5: Tracker
Friction Wheel Location before reading further.

Clean the Tracker Friction Weel - To clean the friction
wheel first turn the tracker power off by pressing the
tracker power switch |located on the side of the tracker.
This will allow the tracker to swivel freely, allowng
access to the entire friction wheel. Then renmove the
tracker faceplate by |oosening the four hex screws that fix
it to the tracker box with a hex key driver supplied with
your Brewer. Wpe the edge of the large friction wheel with
a Ki mv pe® and nethanol while rotating it nanually. Run “SR’
again after cleaning until the same value can be repeated
three tinmes, then save the new val ue when pronpted. Record
all activities and the new steps/revolution value in the
Brewer Operations Logbook.

Tracker Level Test - The tracker level test is perforned
whenever there is reason to believe that the Brewer platform
| evel has changed or has been conprom sed. The best sign of
ms-leveling is if the solar alignnent (SI) tests are
consi stently off. Perform the level test with the tracker
and Brewer power off and the Brewer out of schedule. |In this
condition the tracker nmay be nanually turned through one
revol ution.

Remove the Brewer from the tracker by unscrewi ng the data,
power and tracker cables. Then undo the hex screws that
connect the Brewer’'s rubber foot pads to the tracker.
Carefully renove the tracker and place it on the ground.
Place the carpenter’s level, which was supplied with the
Brewer, on top of the tracker. Note the position of the
| evel bubble. The bubble does not necessarily indicate that
the tracker is level, this test challenges only the tracking



nmechani sm Cbserve the bubble as you rotate the Brewer to
see if it changes position. If the |evel bubble changes
position during the rotation, it indicates that the Brewer
is not leveled properly. Each leg of the tripod can be
adjusted up or down. Loosen the bolt on the end of the |eg
to be leveled using a wench, and adjust the screw so that
the leg is noved either up or down. Maneuver the leg until

the bubble is level again. Continue until the bubble does
not nove when the tracker rotates a full 360 degrees. Note
this in the Log Book and the electronic |og. Return the

Brewer to the original position so that the ground strap
does not wap around the tracker post. Put the Brewer back
on the tracker, connect the cables, and replace the hex
screws. Turn the Brewer and the Tracker back on

Solar Alignment Test - Performa solar alignnment test using
the “SI” command. This points the azinuth tracker and the
zenith prismto the sun based on the current settings for
day, tinme (CUT) and the Brewer’'s location (latitude and
longitude). See Figure 6: Brewer Viewport Locations and
Figure 7. Brewer Solar Alignnent Adjustnent to becone
fam liar with the expected i mages and adj ustment button
| ocations. The object is to get the imge of the slit to
split the image of the sun when | ooki ng through the Entrance
Slit View Port.

Peering through the Iris View Port, use the four buttons

| ocated on the front face of the Brewer to adjust both the
zenith angle and the azimuthal angle until the imge of the
sun fills the iris. The CWbutton rotates the tracker

cl ockwi se, and CCWhbutton rotates the tracker

countercl ockwi se. The UP and DOMWN buttons nove the zenith
prismin its respective directions. The adjustnent notions
are very small; a button nay have to be pressed for up to 20
seconds to observe the direction of the correction. There is
a lto 2 second delay of novenent after a button has been
depressed and there will be 1 or 2 seconds of novenent after
the button is rel eased.

Once the rough alignnent is nade using the Iris View Port,

| ook through the Entrance-Slit View Port and adjust the
zenith and azi nuthal angles using the buttons until the
sun’s image is split by the imge of the entrance slit. The
sky nmust be reasonably clear for this test. Since the sun’s
i mage enters the Brewer through the quartz wi ndow t ake
precautions not to block the quartz wi ndow with your

shoul der as you peer into the view port.

When the image is properly aligned, enter <CTRL> + <END> in
the Brewer computer to get out of the sighting node and
press "Y' to save the new setting. Under normal conditions,
the azinmuth setting doesn’'t change by nore than 10 steps and
the zenith setting by nore than 4 steps. Record the zenith
and azinuth correction steps in the Brewer Operations
Logbook and the el ectronic | ogbook. The Main Menu is

di spl ayed when the test is conplete.

Re-Start Schedule - Re-start the schedul e, epa96, by typing
"SKC' then <ENTER> and then "epa96" (w thout the extension
".SKD') and <ENTER>. The schedule wi |l appear on the nonitor
in the "Schedul e Runni ng" | ocation

Access via Close-Up - The status of the Brewer can be
ascertained renotely by using the comunications software
package CLOSE-UP supplied with your Brewer. Fol | ow the

instructions that come with the software and install the
programon a conveni ent conmputer with a modem and a tel ephone
line. Initialize the software with the site's telephone
nunber. Call the site through the program Once the on-site
nodem has answered and connecti on has been established, press
<enter> several times until the conputer nonitor displays the



imge of the Brewer conputer nonitor screen. Al comands
entered from the keyboard behave sinmilar to those entered on
site. Renenber to re-start the schedule if necessary.

Bi-Monthly Site Visit Procedure (Wekly

A

.G

Pr ocedur e Pl us 50 V\At t Lanmp
Cal i brati on)

Bi -Monthly Procedure - Every two weeks, in addition to the
normal weekly procedure, the Brewer Spectrophotoneter should
be calibrated using the 50 Watt external lanps. The 50 Watt
lamps and the calibration assenbly can be found in the black
plastic box supplied with your spectrophotoneter. Postpone
the calibration during wet or w ndy weather until the next
good weat her day.

External Lanmp Kit Contents - Contents of the external |anp
calibration kit i ncl ude: five i ndi vidually nunber ed
50W 12VDC hal ogen lanps, a multinmeter, cabling, and a |anp
calibration housing and power supply built into the black
box. See the | abeled diagramin Figure 8: 50 Watt Lanp Kit.

Lanp Log Form - The lanmp log form is used to track the
performance of the five external calibration |anps. Locat e
the forms in the back of the Brewer Operations Logbook in
preparation for the calibration check. Since weather can
affect calibration results, enter the current weather
conditions -- such as tenperature, wnds, and precipitation
-- on the Lanp Log Form

Lanp Rotation Schedule - Choose one lanp as the prinmary
lanp to be used every tine the calibration is perforned and
choose two lanps as secondaries to be burned every other
calibration. The Lanp Log Formis useful in establishing a
record and a rotation pattern for each lanp. Take a Brewer
50W 12V hal ogen lanp out of the black case. Take extrene
care not to touch the glass envelope of the lanmp with your
fingers or allow the envelope to cone into contact with any
wet or dirty naterials, as it can reduce the operational
lifetime. Enter the three-digit lanp nunber witten on the
| anp case on the Lanmp Log Form

Clean the UYB Donme - Ensure that the UVB done is cleaned
with spectroscopic grade nethanol and a Kinmnipe before
perform ng the scan.

Set Up Housing Assenbly - Faniliarize yourself with the
graphic in Figure 9: 50 Watt Lanp Housing Assenbly and
Pl acenent on Brewer. Pl ace the housing assenbly on the top
of the Brewer UVB Done with the two nylon legs firmy
agai nst the brewer case. Place the power supply box on the
ground to avoid disastrous falls. Plug the lanp cord into
the lanmp power supply using the nine-pin connector and plug
the power cord into the power outlet under the tracker.

Align Lanp - Fanmiliarize yourself wth the graphic in
Figure 10: 50 Watt Lanp Filanent Alignment before perform ng
the tasks listed in this section. Carefully renpbve the two
pi eces of packing foam from the lanp and store them back in
the black case. Check the filanment alignment by | ooking
t hrough the side holes of the lanp housing at the filanment.
The holes should line up with the filanment coil as seen in
Figure 10. If the nmisalignnent is severe, gently adjust the
| anp position by pushing it with a Kimd pe® until the coil
is aligned with the sighting holes. If the bulb is
accidentally touched, clean it wth spectroscopic grade
nmet hanol and a Ki mv pe®.



CAUTI ON: These lamps emit WV radiation, which can be
harnful to your eyes! Always ensure that the |lanp cover is
in place before turning the power on. THE LAMP AND
CALI BRATI ON HOUSI NG W LL BECOVE EXTREMELY HOT.

Insert a 50 Watt Lanp - Slide the housing cover off the
housi ng by | oosening the thunbscrew on the cover. I nsert
the first lanp firmy into the calibration fixture socket. A
pin on the base of the calibration fixture will line up with
a keyway in the |lanp housing preventing the [anp from being
installed upside down. Slide the housing cover on and
tighten the thunbscrew on the cover to hold it firnmy in
pl ace. Turn on the power to the external |anp calibration
kit by toggling the switch inside the black case to the "ON'
position. Switch on the multimeter to the VDC setting (two
clicks clockwi se on the selector switch), while holding the
yellow button down for two or three seconds. The neter
shoul d display a three decimal point output. (If the yellow
button is not depressed while turning on the multinmeter, it
displays a two decimal point output.) Using the voltage
adjust knob in the black case, adjust the voltage to 12.000
+0.005 volts. Let the lanmp warm up for approximately 10
m nutes and adjust the voltage to 12.000 #0.005 volts as
necessary. Miintain the voltage throughout the calibration.
Turn on the nmultinmeter only when checking the voltage to
conserve the its 9 Volt battery.

Enter the Command String - After turning on the |anp enter

"the cormand string "PNHgQSXLTUPF" on the conputer conmand

[ine. Enter the lanp nunber and then accept the default
di stance of 5cm (distance of lanp filanment to diffuser) when
pronpted on the nonitor. The command string perforns the
foll owi ng separate comands i n sequence.

[11.1.1. "PN' - Sends results to the printer. The printer
is toggled on-line to record the results of the calibration.

.. 2. "HG' - Mercury Wavelength Calibration. The
mercury lanp calibration re-positions the mcrometer using
the nmercury line spectrum so that the grating disperses the
five operational wavelengths onto the appropriate exit
slits. There is a 5 mnute lanp warm up then the scan takes
2-3 m nutes.

.. 3. """ - Qick Lanp Scan. The quick scan takes
photon counts of the 50 W lanmp output in 35 Angstrom
increnents across a small region of the Brewer’s operational
spectrum A five mnute delay is built into the scan. | f
the 50 Wwatt lanp has already warned up for a total of ten
mnutes then press “DEL” to skip the warmup. Check the
| anp vol tage before beginning the scan. Make sure that the
printer is on for the “quick scan” as the data is saved to
the Lanp_???.### (where ??? is the lanp nunber and ### is
the Brewer nunber) file in a format that nmakes it
i nconveni ent to read. The "quick scan" printout lists the
fol | owi ng:

e Tinme, CUT in decimal hours. (Exanple: 14:30:00 in
hours: m nut es: seconds format is 14.500 in decinal
hours format).

e The neasurenent wavel ength, in nanoneters.

e Position of the spectroneter nicroneter from zero,
i n nunber of steps.

e The intensity of the reading.

e The percent change from the stored initial
nmeasur enent .

[11.1.4. "XL" — Full Spectrum Lanp Scan. The full spectrum
| anp scan takes photon counts of the 50 W lanp output in



five Angstrom increments across the full oper ati onal
spectrum of the Brewer (2865A-3630A). It takes approxinately
20 mnutes to conplete the scan. Check the digital
nmultineter a few tinmes during the scan to ensure that a
constant voltage of 12.000 +0.005 VDC is nmintained
t hr oughout the scan.

[11.1.5. “TU — Zenith Prism Alignnment Test. This scan
uses a 50W lanp to find the step position of the zenith
prism for which the light intensity is maximzed through
slit 1 of the spectroneter. Since the test is performed by
the manufacturer and docunmented in the Brewer’'s Final Test
Record, it allows any changes in the zenith prism alignment
to be noted. The scan takes approxi nmately 3 m nutes.

I11.1.6. “PF" — Printer Of. This comand toggles the
printer off line.

. J. Lanp O f/Log Results - Upon conmpletion of all the scans,
toggl e the power supply off and allow the lanmp to cool for a
m nute before attenpting to renmove it as it is nost fragile
while hot. After a minute, renove the |anmp fromthe housing
with sonme finger protection such as a leather glove and
slide the second lanp to be burned into the housing. Renobve
the printout and transcribe the DUV percent change for the
lanp (the last line of the Q5 printout) next to the lanp
serial number on the Lanp Log Form Estimate the “lanp on
tinme” and enter it on the formas well. Enter the results
of the @ and TU tests onto the electronic log. Repeat the
procedure for the second | anp.

CAUTI ON: THE LAVP AND CALI BRATI ON HOUSI NG W LL BE EXTREMELY
HOT FOR SEVERAL M NUTES AFTER THE POVWER IS TURNED OFF. VWAIT
UNTIL THE LAWP IS COOLED BEFORE REMOVI NG

1. K Finishing Up - After conpletion of the three |lanps (one
primary and two secondary | anps) renove the calibration |anp
fixture from the UVB done. If all other Brewer activities
for the day are conpleted, toggle the printer off by giving
the “PF” command and then put the Brewer back to its
schedul ed operation. Enter "SKC' then enter "epa96" on the
keyboard (without the ".skd" extension) as shown in the
foll owi ng exanpl e:

Keyboard Action Moni tor D spl ay
Enter “SKC C. \ BREVER
EPAL. SKD....ccooevmeeernneee. EPA96. SKD

IXXXKXKXXXXXX Byt es Free
Enter schedul e nanme (no
ext ensi on).

Enter “epa96”

I, L. Large DU Change - In the event that the percentage
difference for one or both of the lanps is greater than 5%
the Brewer response function nmay have changed. Call the OSC
for instructions. Enter all activities in the Brewer
Operations Logbook and enter a brief summary of the
calibration activities on the electronic log (“CO command).

| V. Data Backup Tape Procedure

IV.A. Introduction - Once per quarter, or whenever UGA requests
one, the site operator will nmake a back-up tape of the Brewer
data. Blank DAT tapes will be supplied by UGA as consunabl e
supplies. Use the follow ng procedure to nake a back up tape.



Insert Tape - Insert a blank tape into the tape drive |ocated
on the front panel of the Brewer conputer. The tape should
be inserted open side first and so that the netal base is
faci ng down.

Abort Brewer Schedule - Abort the Brewer schedul e by pressing
the “Home” key when “Press Honme to stop” appears on the
screen.

Enter DOS Shell - Enter “SHELL" to exit the Brewer program
to the DOS Shell node. In the past, exiting the Brewer
program by entering “ex” was possible. It is still possible
to exit in this fashion, but the new software, UGA2, causes a
few conplications. Exiting by typing “ex” may sonetines

disable the doseup software, and make it inpossible for
anyone else to retrieve data on that day via dd oseup. To
avoi d conplications, only use the “SHELL" comrand.

Change to “Tape” Directory - Change the working file
directory to the directory that contains the Col orado Backup
sof t war e. This directory is called “TAPE'. Changi ng

directories in DOS is done by typing “CDi?"at the conmand
pronpt where ? stands for the nanme of the directory that you
want to be in. Thus, typing “CD\TAPE" will change to the
tape directory.

Start Col orado Backup Software - Start the Col orado Backup
software by typing “TAPE’ at the “C \TAPE" command pronpt.

Sel ecting Functions in Colorado Backup Software - Wuen the

Col orado Backup software starts up, a color nmenu wll appear
on the screen. Directions for noving around in Colorado
Backup software wll be displayed at the bottom of the
screen. Pressing “ENTER’ will execute a function that is
hi ghl i ght ed.

Choose “Backup” - Select <BACKUP> from the choices on the

Col orado Backup main nenu to nake a back-up tape.

Choose “Sel ective” - Sel ect <SELECTIVE> fromthe Backup nenu
to avoid naking a back-up tape of the entire conputer hard
drive.

Optional Data Path - Type “bdata” in the Sel ective Backup
wi ndow on the line |abeled “optional starting path” to copy
the contents of the Bdata directory to the tape. Select <OK>
to effect the choice.

Tag Files - Hghlight <Tag/Untag All> to select all of the

files within the Bdata directory for back up. There is an
arrow next to the files when they are tagged for backup.
Sel ect <OK> to effect the choice.

Volurme Title - Wite a descriptive volune title. The title
typically contains the Julian day and the Brewer nunber. For
exanpl e, a typical nane could be Br101, 14699.

Choose “Backup Now' - Select <Backup Now> to begin the back-
up process. A window will appear with the choice to optimze
the space or tine of the backup.

Choose “Space Optimized” - If the total data byte size is
nore than half of the capacity of either the tape or the tape
drive the data will need to be optimzed. Use the arrow keys

to select <Space Optimzed> from the nmenu. If the tape and
drive are of large enough capacity, select <NONE> from the
wi ndow.

Label the Tape - Upon conpl etion of the back-up, renove the
tape from the drive and put a paper |abel on the tape wth
the date or Julian day of back-up and the Brewer nunber.



IV.P. Exit Software - Exit the Colorado Backup software by
sel ecting <Exit Col orado Backup>.

IV.Q Return to Brewer Program - Return to the Brewer program by
typing “exit” at the “C \BREWER' command pronpt.

IV.R Restart Schedule - Restart the Brewer schedule by typing
“SKC' at the Brewer main nmenu screen command |ine. Then type
“EPA96” when pronpted for a schedul e nane.



Figure 1: Weekly Station Checklist Example

STATION: Badlands National Park

WEEKLY STATION CHECKLIST
SECTION B.8.1 SCI-TEC BREWER SPECTROPHOTOMETER MODEL MKIV

RECORD THE FOLLOWING: VISIT 1 |VISIT 2 [VISIT 3|VISIT 4|VISIT 5
SITE OPERATOR J. Smith
CALENDAR DATE 10/ 24/ 97
BREWER NUMBER 134
NOTE WEATHER OBSERVATIONS IN LOGBOOK? (Y/N) Yes
BREWER ORIENTED TOWARDS SUN? (Y/N) Yes
POWER ON TO SPECTROPHOTOMETER & TRACKER? Yes

(Y/N)
UV DOME & DIRECTION QUARTZ WINDOW CLEAN? Yes

(Y/N)

MONITOR FOUND IN SCHEDULE MODE? (Y/N) Yes
MONITOR DISPLAYING CORRECT DATE? (Y/N) Yes
MONITOR DISPLAYING CORRECT TIME? (Y/N) Yes
SCHEDULE CORRECT? (EPA96) (Y/N) Yes
WAS THE UV DOME OR QUARTZ WINDOW CLEANED No
(Y/N)?

HUMIDITY INDICATOR OK (Blue or Pink)? Bl ue
RECORD “SR” TEST RESULT. 14660
WITHIN LIMITS?* (Y/N) Yes
WAS A TRACKER LEVEL TEST PERFORMED? (Y/N) Yes
“SI” TEST OK? (Y/N) Yes
ALIGNMENT ADJUSTED?  (Y/N) No
COMMENTS LOGGED ON COMPUTER? (Y/N)? Yes
SCHEDULE RE-STARTED (EPA96)? (Y/N) Yes
STATION SUPPLY CHECKLIST COMPLETED? (Y/N) Yes

*

If values are not within acceptable ranges,

notify the OSC.




Figure 2. Station Log Exanple

Brewer # 134 Page 164
Station Badlands Operator J. Smith

U.S. National UV Monitoring Station Log

Dat e Ti e Acti on Qper at or

J. S

[ 1 Continued from previous page

9/19/ [1945 |J. Smth entered the station to
97 performa weekly Brewer UVB
site visit. The Brewer appears
to be oriented towards the sun
and operating correctly. The
UV Done and quartz w ndow have
i ght dust on them

1957 |d ear and cool today, |ight

w nds out of the north. The
nonitor tinme and date are
correct. Conputer is in
schedul e node.

2001 |C eaned the UV Done and the
quartz wi ndow and checked the
desi ccant conditions.

2013 |Took the conputer out of the
schedul e node for Brewer

per f or mance checks.

2035 |Perfornmed sr test successfully,
results of 14654 conpared to a
theoretical of 14658. No
action necessary.

2041 |Perfornmed si test. A very
smal | cl ockwi se adj ust nent was
made to the azinmuth. Called
the nonitoring operations
support contractor to report
the small adjustnent. The
technician said to call if

anot her adj ust nent was
necessary next week.

2102 |Left a short nessage on the
conput er describing the day's
events.

2110 |Put the conputer back in
schedul e node.

2112 |Checked the station supply




2120

|1 st.
cal |

Need nore Ki mmM pes, w |
oper ati ons support from

the office.

Checked to nmake sure that the
Brewer is operational. J.
Smth exiting station.




Figure 3. Brewer Unit Assenbly

UVB Dome Direct Sun

\ / Quartz Window
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yay
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Spectrophotometer

Brewer On-Off
. Switch
Tracker Unit

Power LED (Green)

Azimuth Tracker
On-Off Switch
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Figure 4. Typical Brewer Conputer Screen in Schedul e Mode

Internal Coordinated
Julian Operating  Brewer External Universal
Month Day  Year Day Mode Number  Location Clock Time
S .
[nay 23/97 day=_| o3 #134 * Boulder C.U.T. E |
lds |J1081573376 Bytes | [RS2321in: "out:__| Solar Zenith
Measurement ** taking ds measurement
: RS232
in Progress Press HOME to
Schedule Current Brewer
Free Disk Current Data
Mean ds O3 XXX
Mean zs O3 XX.
Mean ds SO2 XXX
DUV at 14:07:30 XX
SLRG at XXX
Last HG at 25 C|
Current- 25 C|




Fi gure 5: Tracker Friction Weel Location
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Fi gure 6: Brewer Viewport Locations
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Fiqure 7: Brewer Solar Alignment Adjustnent

;

| [View Porf]

L ‘

SCl-__|

'INSTRUMENTS

& Alignment adjustment is
pressing one of the four buttons
observing the effect in the view

The View from the Iris View The View from the Entrance-Slit

|Inorooerlv aligned Brewer with the |
[centered on the diffused solar |

|Poor|v aligned Brewer has a solar |
lon the iris instead of in the |

image since it passes through the on the diffused solar

Properly aligned Brewer shows no Q Properly aligned Brewer with slit
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Fi qure 9:

Alignment with the
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Fiqure 10: 50 watt Lanp Filanment Alignnment
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