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1.0 Site Activities

Environmental, Engineering & Measurement Services, Inc. (EEMS) performed site activities on
May 27" and 28™, 2010 at the New York State Department of Environmental Conservation
(DEC) cloud-water monitoring site, at the Whiteface Mountain Summit Station operated by
Adirondack Lake Survey Corporation (ALSC) personnel. The activities for the beginning of the
season included the installation and calibration of the site instrumentation and equipment
functionality tests.

The permanent junction box again proved to be helpful during the site activation this season. The
sensors and collector were mounted on the roof of the station and signals were connected to the
data logger via the junction box and signal cable. Air lines were connected from the junction box
to the collector lift cylinder and the deionized water wash tank.

2.0 Modifications and Repairs

Rain Sensor

The new rain sensor procured last season was installed. It was initially installed directly to the
DAS panel in the instrument rack in order to test and adjust the sensor interface circuit.
Following the repair of a loose connection on the sensor input circuit on the rear of the DAS, the
rain sensor and other system inputs were functioning properly.

Wind Direction and Wind Speed

The wind direction sensor interface circuit which had been installed in the sensor for last season’s
operation was removed. The wind direction sensor was returned to the normal wiring and
operation using the new Met-Card which had been installed in the DAS during the site
deactivation in the fall of 2009.

The replacement bearings were installed in the wind sensor and the starting threshold was tested.
The starting threshold of the new bearings was higher than the old bearings. The old bearings
were reinstalled and tested. The wind speed starting threshold was 0.5 g-cm with the old bearings
and within acceptable limits.

Solar Radiation

The solar radiation sensor interface circuit was removed from the DAS panel in the instrument
rack and relocated to the roof of the structure. By making this installation modification the solar
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radiation signal is converted from a current signal to a voltage signal prior to routing to the DAS.
This change seemed to improve the signal stability and reduce the noise which was previously
present. Due to the other repairs undertaken during the site installation, time did not permit the
comparison of the signal with the transfer standard, however the system was calibrated at a
different location prior to being provided to NY DEC and the output seemed reasonable.

Float Switch

The replacement float switch used to indicate when the sample accumulator is full did not work
properly last season. The switch was tested and found to be a normally “open” switch which is
opposite from the switch that failed and was removed. The DAS logic was changed to
accommodate the operation of the new switch.

DAS Parameters

There were a few changes to the data logger configuration for this season. The wind direction
and wind speed signals were moved back to the Met-Card. The solar radiation full-scale was
adjusted to the proper level of 1396 w/m? per volt. The float switch logic was corrected, and the
unused sample bottle turntable control functions were removed.

The current DAS inputs, alarms, and control configurations are reflected in Tables 1, 2, and 3
below.

Table 1. Recorded Parameters

Parameter Description Units
TEMP temperature °C
LWC-1 liquid water content g/m®
PSA-1 cloud particle size cm?/m?

SR solar radiation w/m?

R-SENSOR | rain sensor Yes/no

RAIN-HR calculated, number of minutes of rain per hour min

CLOUD triggered by WSP, TEMP, LWC-1, R-SENSOR, and FULL to

) Yes/no
indicate cloud event

DEPLOY rolling average (currently 2 min) of CLOUD to deploy collector Yes/no

CONFIRM | status input from collector in up position Yes/no
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Parameter Description Units
CLOUD-HR | calculated, number of minutes sampler deployed per hour min
FULL float switch input, minutes accumulator was full per hour Min-left
TB-RAIN tipping bucket rain gauge inches
WSP scalar wind speed m/s
V-WSP vector averaged wind speed m/s
V-WDR vector averaged wind direction degrees
SIG-T calculated, Sigma Theta (wind direction variation) degrees
LWC-2 liquid water content — second Gerber g/m?
PSA-2 cloud particle size — second Gerber cm?/m?
TEMP temperature °C
LWC-1 liquid water content g/m®
PSA-1 cloud particle size cm?/m?
SR solar radiation w/m?
R-SENSOR | rain sensor Yes/no
RAIN-HR calculated, number of minutes of rain per hour min

With the exception of the SIG-T parameter, one minute and hourly averaged data for all input
parameters are stored by the DAS. This year the storage space allotted for minute-average data
continues to be four days of stored data. As in previous years, hourly data are stored for nine
days on the DAS.

Polling of the DAS is required at least every four days to download site data and populate the
database maintained by the DEC. The DAS can also be polled locally by the site computer
running the ESC polling software. Polling one minute averaged data will permit more discrete
correlation of sample chemistry with sample collection properties and aid in the data validation

process.

The SIG-T parameter calculates hourly averages of the variation in vector wind direction (Sigma
Theta) using 15 minute averages as input values. The calculation equation can be found in the
ESC data logger manual.
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The RAIN-HR and CLOUD-HR parameters are summations of the minutes from the R-SENSOR
and CONFIRM parameters for each hour, or the total time of rain and cloud sampling per hour.

The SAMPLE parameter monitors the CLOUD-HR parameter each hour and assigns either a “0”
if there are no minutes of sampling, or a “1” if any sampling occurred.

Control Functions

Alarm programs monitor individual or multiple input parameters for assigned data values. When
the data value for the designated average period of the monitored parameter(s) match the assigned
level within each program, the control output switching occurs. Multiple “high” and “low” alarm
levels and multiple switches can be used to allow complex control. Table 2 summarizes the
Digital Triggered Event Programs and Table 3 summarizes the Alarm Programs.

Table 2. Digital Triggered Event Programs

Program Description

CLOUD monitors WSP, TEMP, LWC-1, R-SENSOR, and FULL alarm status to
send signal to CLOUD parameter

FILL opens the valve to drain the accumulator into the sample bottle if a sample
was collected

RAIN monitors the R-SENSOR status and switches sample line to waste, turns
on rain sensor heater, and signals CLOUD parameter if rain event

Table 3. Alarm Programs

Program Description
RAIN monitors R-SENSOR parameter for low value to signal the CLOUD event

status

DEPLOY monitors DEPLOY parameter for a high value

SAMPLE monitors CLOUD-HR parameter for a high value

COLLECT monitors CONFIRM parameter for a high value to switch from waste to
accumulator after the sample line is conditioned

DELAY-S monitors CONFIRM parameter for a high value to condition the line and
allow rinse water to go to waste, before switching to accumulator
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Program Description
SPRAY monitors CONFIRM parameter for a low value to wash the collector after
it lowers
FULL monitors FULL parameter for a high value to switch the sample line to

waste and signal the CLOUD event status

TEMP monitors the TEMP parameter for a high value (currently 1 °C) to signal
the CLOUD event status

LWC monitors the LWC-1 parameter for a high value (currently 0.05 g/m?) to
signal the CLOUD event status

WSP monitors the WSP parameter for a high value (currently 2.5 m/s) to signal
the CLOUD event status

The program is designed to match the operation of the old system as closely as possible, however
all recorded parameters, triggered events, and alarm programs can be modified to achieve more
efficient, or other goals if desired. Alarm levels can be changed to collect more discrete samples
differentiated by wind direction, temperature, LWC, or other parameters. Collection time can be
altered to automatically discard samples collected during short events with low LWC. The
flexibility of the system and availability of the expanded database will allow more comprehensive
use of the data by various researchers.

3.0 Calibration Summary

Since the site was not operational upon arrival, all calibration results are submitted as adjusted (or
as-left) results. Adjustments were made to the sensor interfaces as necessary, which corrected the
signal outputs with comparison to the transfer standards. The differences between the site
response and the transfer response are presented with the calibration results in Appendix 1. These
are within normal acceptable ranges for the operation of this type of equipment.

Certification results of the transfer instruments used during the site activities are included in
Appendix 2. These are provided as a means to trace the site calibration results to a higher
standard.
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4.0 Results and Recommendations

At the conclusion of the site activities on May 28, 2010, all of the cloud monitoring and support
instrumentation was calibrated, tested, and functioning properly to the satisfaction of EEMS and
ALSC personnel. The operational tests included the review of the various meteorological sensor
outputs for reasonable values. Several tests of the up/down motion of the cloud collector and
corresponding response when simulating a rain event and a full accumulator event were
conducted.

It is suggested that the wind sensor be refurbished after this season. This should include a new
potentiometer and both wind speed and wind direction bearings. EEMS will perform this service
in order to ensure that replacement sensor bearings are within acceptable limits prior to site
installation for next season.

EEMS is available to assist ALSC personnel via telephone and e-mail during the 2010 sampling
season to evaluate and troubleshoot the system. EEMS personnel will also be available at the end
of the sampling season to perform an instrument calibration check to document that the operation
of the equipment remained within specifications. EEMS is pleased to provide any assistance that
the DEC might have with regards to the recommended repairs and the continued or improved
operation of the cloud-water monitoring site at Whiteface Mountain Summit.
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Temperature Audit Information

Site: Whiteface Mountain Summit, NY

Date: 5/27/2010

site system transfer system
sensor manufacturer RM Young RTD manufacturer Eutechnic
sensor s/n 13707 RTD s/n eems# 01230
DAS s/n 4876 transfer slope 0.99928
transfer intercept 0.03889
transfer correlation coeficient 1.00000
certification date 1/5/2010
RTD RTD site response site response difference
deg C corrected (from DAS) (from DAS) deg C
deg C volts dc deg C
0.14 0.10 0.4987 -0.13 -0.23
17.44 17.41 0.6715 17.15 -0.26
39.80 39.79 0.8957 39.57 -0.22
26.70 26.68 0.7641 26.41 -0.27
average 20.9963 20.75 -0.25




Wind System Audit Information

Site: Whiteface Mountain Summit, NY

Date: 5/27/2010

site system transfer system
sensor manufacturer RM Young motor mfg: RM Young
sensor s/n model 18802
model motor s/n CAQ02777
prop s/n EEMS # 01262
prop correction factor certification date: 1/13/2010
NYS # 138498
DAS s/n tranist # 192034
prop torque 0.5 certification date: 1/15/2010
vane torque 12 MD -14.5 SR pipe = 173
wind direction
direction site response site response difference
degrees (from DAS) (from DAS) degrees
° True volts dc degrees absolute
crossarm 263 261 -2 2
crossarm 83 88 5 5
360 360 0 0
90 88 -2 2
180 179 -1 1
270 270 0 0
average 1.7
wind speed
input equivalent site response site response difference
rpm m/s volts m/s %diff m/s
0 <0.2 0.0068 0.10 N/A
200 1.02 0.0247 1.10 0.074
400 2.05 0.0456 2.10 0.048
800 4.10 0.0855 4.09 -0.004
1800 9.22 0.1828 9.08 -1.5% -0.13
3800 19.46 0.3785 19.06 -2.0% -0.40
8800 45.06 0.8673 44.01 -2.3% -1.05
average -0.24




Tipping Bucket Audit Information

Site: Whiteface Mountain Summit, NY Date: 5/27/2010
site system transfer system
DAS manufacturer ESC manufacturer PMP
DAS model 8816 model EW-06134-50
DAS s/n 4876 calibrated 250 ml
gauge manufacturer Texas Elec EEMS # 01250
gauge s/n 36011-505
input input DAS response difference
mi inches inches inches %
2315 0.50 0.48 -0.02 -4.0%
2315 0.50 0.49 -0.01 -2.0%
average error -0.02
average % difference -3.0%
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™I
STD
cert date=  1/5/2010

-0.021
9.964
19.936
29.951
39.97
49.935

EEMS EEMS
RTD RTD
01230/01231 01230/01231
raw corrected
0 0.08 0.04
10 48.11 48.11
19.97 0.09 0.05
29.99 35.78 35.77
39.98 30.08 30.06
49.92 19.7 19.66
10.06 10.02
slope= 0.999277

intercept=  0.038887

Thermocouple offset =

slope =
intercept =
correlation =

EEMS
SEG
01237

0.4
48.5

0.4
36.1
30.5
20.1
104

1.000614
0.371651
0.999998

EEMS
SD
01236

0.3
48.3

0.3
36.1
30.3
19.9
10.1

1.000615
0.214493
0.999991

EEMS
EOH
01310

0.2
48.5

0.3
36.1
30.3
19.9
10.1

N/A

1.004334
0.152425
0.999993
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