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PREFACE 

In this document we have elected to use "English" units (e.g, ft, mi, 

mph, °F) when presenting information on quantities such as distance, speed, 
and temperature. The metric equivalent (e.g., m, km, m/s, °C) is typically 
provided in parenthesis following an English unit value. The decision to 
follow this convention was based on several factors. First, most measurements 
made by the Hanford Meteorology Monitoring Program (e.g., wind speed, 
temperature) are recorded in English units. Second, the heights of the 
instrument towers and the tower levels at which instruments are deployed were 
generally selected using English units. Finally, when providing instructions 
on how to reach a monitoring site, the distance to travel on local roads is 
best provided in miles, because this is the unit of distance displayed on 
most automobile odometers. 

An exception to the rule of providing both English and metric values is 
made when referring to the towers. There are four sizes of instrumented towers 
used in the Hanford Meteorology Monitoring Program: 410ft (125m), 200ft 
(60 m), 40ft (12m), and 30ft (9 m). After the first reference to a tower 
in a particular size category, towers of that size are referred to by their 
height in english units (e.g., 410-ft tower) without repeating their metric 
equivalent. 

The figures cited in this report are presented together before the 
presentation of the references. The figures are grouped this way to allow 
the reader to more easily examine and compare the photographs of the various 
monitoring sites. This method of presenting the figures also maintains 
continuity of the text. 
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SUMMARY 

An intensive program of meteorological monitoring is in place at the 
U.S. Department of Energy's Hanford Site. The Hanford Meteorology Monitoring 
Program involves the measurement, obser\ation, and storage of various 
meteorological data; continuous monitoring of regional weather conditions by 

a staff of professional meteorologists; and around-the-clock forecasting of 
weather conditions for the Hanford Site. The objective of this report is to 
document the data collection component of the program. 

In this report, each meteorological monitoring site is discussed in detail. 
Each site's location and instrumentation are described and photographs are 
presented. The methods for processing and communicating data to the Hanford 
Meteorology Station are also discussed. Finally, the procedures followed to 
maintain and calibrate these instruments are presented. 
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!HTROOUCTION 

An intensive meteorological monitoring program is in place at the u.s. 
Department of Energy's (DOE's) Ha"ford Site in south-central Washington State. 
The mission of the Hanford Meteorology Monitoring Program is to meet the 
meteorological and climatological needs of DOE and its contractors for the 
Hanford Site~ In particular, the program calls for the measurement, 
observation, and storage of various meteorological data; continuous monitoring 
of regional weather conditions by a staff of professional meteorologistSi and 
around-the-clock forecasting of weather conditions for the Hanford Site. The 
purpose of this report is to document the data collection component of the 
program, which includes reporting on the location and types of monitoring 
equipment being used, the procedures followed to maintain and calibrate these 
instruments. and the methods far processing and communicating data to the 
Hanford Meteorology Station (HMS). 

The heart of the Hanford Meteorology Monitoring Program is the HMS. The 
HMS is centrally located on the Hanford Site between the 200 West and 200 
East operating areas. Meteorological parameters measured or observed at the 
station include air temperature, relative humidity. precipitation, atmospheric 
pressure, solar radiation. cloud cover, and subsurface temperatures. Wind 
directions, speeds, and air temperatures are measured at multiple levels on a 
410-ft (125-m) tower. Winds and atmospheric mixing depth are also measured 
by a doppler acoustic sounder. At least one professional meteorologist is on 
duty at the station at any given time. The duty meteorologist makes 
meteorological observationst analyzes data 1 prepares weather forecasts, 
disseminates information, and oversees the automatic components of the 
meteorological monitoring program. 

In addition to the monitoring at the HMS, measurements of winds and air 
temperatures are made at 24 other locations on the Hanford Site and in the 
surrounding area (figure 1 and Table 1). These measurements are made at 
automated monitoring stations that transmit their data to the HMS via UHF 
radio transmission. All meteorological measurements and observations are 
processed and stored at the station on a VAX 11/750 minicomputer. Data can 
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TABLE 1. Site Identification Numbersf Names~ and 4-Character Codes for the 
Hanford Meteorological Monitoring Sites. 

Site Site 
Number Site Name Code 

I Prosser Barricade PROS 
2 Emergency Operations Center 

•• 
EOCC 

3 Army Loop Road ARMY 
4 Rattlesnake Springs RSPG 
5 Edna EONA 
6 200 East 200E 
7 200 West 200W 
8 Wah luke WAHL 
9 Fast Flux Test Facility FFTF 

10 Yakima Barricade YAKS 
11 300 Area JOOA 
12 Wye Barricade WYEB 
13 100-N lOON 
14 WNP-2 WPPS 
15 Franklin County FRNK 
16 Gable Mountain GABL 
17 Ringold RING 
18 Richland RICH 
19 Sage hi 11 SAGE 
20 Rattlesnake Mountain OON 
21 Hanford Meteorology Station HMSS 
22 Pasco PASC 
23 100-F IOOF 
24 Gable West GABW 
25 Vernita Bridge VERN , 

• 

2 
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be easily retrieved and transferred to other Hanford Site computers from this 
system~ 

In the Background Information section of this report, the rationale for 
the meteorological monitoring program, location of the Hanfvrd Site, climate 
of the region, and a brief history of meteorological monitoring in the Hanford 
area are discussed. In the section on the Heteorological Monitoring Sites, 
the locations of the various monitoring sites, the parameters monitored, and 
the instruments deployed at the sites are discussed. In the Instrumentation 
section, the instruments used in the monitoring program are discussed in detail 
and their technical specifications are presented. In the section on Oata 
Processing and Transmission, descriptions of how signals from the meteorological 
sensors are converted to meaningful data and how processed data are communicated 
to the computer at the HMS are presented. In the section on Maintenance and 
Calibration Procedures, the formal and informal procedures followed to maintain 
and calibrate the program's instruments are discussed. 
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BACKGROUND INFORMATION 

In this section, background information on the Hanford Meteorology 
Monitoring Program is provided. The rationale for the monitoring program. a 
description of the location of the Hanford Site, a discussion of the climate 
of the region, and the history of meteorological measurements at Hanford are 
discussed. 

RATIONALE FOR THE HANFORD METEOROLOGY MONITORING PROGRAM 

There are several reasons for the existence of the Hanford Meteorology 
Monitoring Program. First, detailed, real-time, meteorological data are needed 
in the event of a release of hazardous material to the atmosphere from one of 
the Hanford Site's facilities. These data would be used to model atmospheric 
dispersion and estimate the environmental impacts of the release. Second, 
meteorological data are needed to expand the Hanford Site's climatological 
database. This database is used in environmental studies, environmental impact 
reports, facility design, and planning operations. The database is used not 
only in meteorological analyses but also in ground-water, surface~water, and 
ecological studies. Third, meteorological data are used to evaluate atmospheric 
dispersion conditions for scheduling routine atmospheric releases from Hanford 
facilities. Fourth. meteorological data are used to evaluate weather conditions 
and prepare forecasts that are used in scheduling Hanford operations and 
activities. 

LOCATION OF THE HANFORD SITE 

The Hanford Site is located on approximately 560 mi2 (1450 km2) of land 
in south-central Washington State (Figure 1). A variety of terrain is found 
on the Hanford Site, including: ridge, lower slope, valley, and river (Figure 
2). Ridge terrain is found in the extreme southwest and west portion of the 
Hanford Site; lower slope terrain in the southwest, west 1 and northern portions 
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of the Hanford Site: valley terrain in the central and eastern portion of the 
Hanford Site; and river terrain associated with the Columbia River. 

The northern boundary of the Hanford Site lies along the lower slope of 
the Saddle Mountains. These east-west running mountains rise to an elevation 
of more than 2000 ft (600 m) above mean sea level. Northwest of the Site, 
the Columbia River flows south through a gap in the Saddle Mountains. Near 
Priest Rapids Dam, the river turns toward the east and flows into the northern 
portion of the Hanford Site. The river flows east and northeast for about 18 
mi (29 km) before turning toward the southeast. About 22 mi (35 km) further 
downstream, the river turns south and forms the southern half of the eastern 
boundary of the Hanford Site. The elevation of the terrain to the east of 
the Hanford Site ranges from 340ft to 900ft (100m to 270m) above sea level. 
In places, the bluffs along the eastern shore of the Columbia River rise over 
500ft (150m) above the surface of the river. In total, the Columbia River 
drops about 70 ft (20 m) along its path through the Hanford Site, from 400 ft 
(122 m) above sea level when it enters the Hanford Site to 330 ft (100 m) 
above sea level as it exits the Hanford Site. 

The southwestern border of the Hanford Site is marked by the summit ridge 
of Rattlesnake Mountain, This mountain dominates the local terrain with an 
elevation that reaches 3581 ft (1091 m) above sea level. Rattlesnake Mountain 
and its associated hills extend to the northwest to also form the western 
border of the Hanford Site. 

CLIMATE OF THE HANFORD SITE 

The climate of the Hanford Site can be classified as mid-latitude semiarid 
(DOE 1982) or mid· latitude desert depending on the climatological classification 
scheme being used. Summers are warm and dry with abundant sunshine. Large 
diurnal temperature variations are common during this season resulting from 
intense solar heating and radiational cooling at night. Daytime high 
temperatures in June, July, and August periodically exceed 100°F (38°C). 
Winters, on the other hand, are cool with occasional precipitatio". Outbreaks 
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of cold air associated with modified arctic air masses can reach the area and 
cause temperatures to drop below 0°F (-l8°C). Overcast skies and fog occur 
periodically in this season. 

Topographic features have a significant impact on the climate of the 
Hanford Site. All air masses that reach the region undergo some modification 
resulting from their passage over the complex topography of the Pacific 
Northwest (DOE 1982). The climate of the region is strongly influenced by 
the Pacific Ocean and the Cascade Range to the west. The relatively low annual 
average rainfall of 6.3 in. (16.1 em) at the HMS is, in large part, due to 
the rain shadow created by the Cascade Range. These mountains limit much of 
the maritime influence of the Pacific Ocean, resulting in a more continental­
type climate than would exist if the mountains were not present. Maritime 
influences are experienced in the region during the passage of strong synoptic­
scale systems(•). Maritime air also penetrates into the region through gaps 
in the Cascade Range (such as the Columbia River Gorge). 

The Rocky Mountains to the east and the north are also an important 
influence on the climate of the region. These mountains play a key role in 
protecting the region from the more severe winter storms and the extreme1y 
low temperatures associated with the modified arctic air masses that move 
southward through Canada. 

locally the climate of the Hanford Site is influenced by the Yakima Ridge 
and the Rattlesnake Hills to the west, the Horse Heaven Hills to the south, 
the Saddle Mountains to the north, and the Columbia River. 

THE HlSTORY OF METEOROLOGICAL MEASUREMENTS AT HANFORD 

The HMS was established in 1945 to provide a facility for the collection 
of meteorological data, analysis of meteorological conditions, and preparation 

(a) Synoptic-scale systems have horizontal dimensions of several hundred 
to over a thousand kilometers. 
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of weather forecasts. Some meteorological data for the period prior to the 
operation of the station are available. The earliest official meteorological 
observations within what was to become the Hanford Site were made in 1912 at 
the Hanford Townsite by cooperative observers for the U.S. Weather Bureau 
(now the National Weather Service). These observations were continued until 
March 31, 1943, when the evacuation of the townspeople of Hanford for the 
Manhattan Project ended the local measurement program. From March 1943 until 
May 1g44, the meteorological observations for Hanford were made by the U.S. 
Weather Bureau in Richland (near the southern border of the Hanford Site). 

Continuous observations of hourly meteorological conditions began at the 
HMS on December 7, 1944, and have continued at the same location through the 
present date. Initially, meteorological observations at the station consisted 
of wind and temperature data collected at the surface and on the 410-ft tower; 
however, by the end of 1946 the measurement program was expanded to include 
all of the standard ••surface observations• specified by the Weather Bureau. 
Today, operations at the HMS are equivalent to those at a National Weather 
Service station; data from the station are included in the National Weather 
Service 1 s automated field station reporting network. 
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METEOROLOGICAL MONITORING SITES 

Meteorological monitoring is conducted at the HMS and at 24 automated 
monitoring sites. These automated monitoring sites consist of three 200-ft 
(60-m) towers with doppler sodars, two 40-ft (12-m) towers "ith wind sensors 
mounted at the 30ft (9 m) level, fourteen 30-ft (9-m) towers with AC powered 
instruments, two 30-ft towers with battery powered instruments, a pole-mounted 
site on the crest of Rattlesnake Mountain, and two sites on the roof of airport 
control towers. The approximate locations of the meteorological monitoring 
sites are provided in figure !. 

METEOROLOGICAL MONITORING AT THE HANFORD METEOROLOGY STATION {HMSS • SITE 21) 

Meteorological monitoring at the HMS is conducted on the station's 410-
ft instrumented tower, at surface locations, and by a doppler sodar. The 
station is located between the 200 West and 200 East operating areas about 
0.6 mi (I km) north of the east gate to the 200 West Area and about 300 ft 
(90 m) east of the local highway. The HMS is positioned near the center of 
the Hanford Site at 46° 33' 47" N latitude and 119° 35' 54" W longitude. The 
elevation of the station is 733 ft (223 m) above sea level. 

The HMS is housed within the 622 R Building (Figure 3). The building is 
surrounded by irrigated lawns, trees, and other vegetation. Surface level 
measurements are made at several locations within several hundred feet of the 
622 R Building. The 410-ft tower is located about 1600 ft (500 m) to the 
east (Figure 4). The tower sits on a large, flat, circular* paved area with 
several small buildings near its base. Vegetation near the tower is dominated 
by desert grasses and sagebrush. 

The HMS is on the 200 Area Plateau at a higher elevation than most of 
the Hanford Site. The elevation of the terrain near the station gradually 
slopes downward to the north decreasing to an elevation of about 600 ft 
(180 m) above sea level at a point about 1.3 mi (2.1 km) north of the station. 
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The station can be reached from the east gate of the 200 West Area by proceeding 
north on Hanford Route 3 for just over 0.6 mi (I km). Turn right (east) onto 
the road that leads to the base of the 410-ft instrumented tower. The 622 R 
Building is located on the north side of the road about 300 ft (90 m) from 
the highway. The station can be found on the Gable Butte Quadrangle (1986 
edition) USGS 7.5-Minute Series Topographic Map at UTM coordinates: 
X • 300860 m E, Y • 5151680 m H. 

Standard 110 volt, 60-Hz AC power is used at the HMS to power all of the 
site's electrical instruments, monitoring, data processing, and communication 
equipment. 

410-ft Instrumented Tower 

The 410-ft instrumented tower has been in operation since 1g45, Wind 
measurements are made at 6 levels on the tower: 30ft (9 m), 50ft (15m), 
100ft (30m), 200ft (60 m), 300ft (91 m), and 400ft (122-m) (Figures 5-
7}. Two sets of measurements are made at the 50-ft (15-m) level on the tower. 
At the near-surface monitoring site, about 75 ft (23m) northwest of the tower, 
wind measurements at made at 7ft (2m) above the ground (Figure 8). Oata 
from this monitor are processed and stored with the data from the 410-ft tower. 

Wind directions are measured using Weathertronics Model 2020 Micro Response 
Vanes. Wind speeds are measured using Weathertronics Model 2030 Micro Response 
Anemometers. The wind sensors are mounted on 48-in. (122-cm) Model 2023 
Crossarms. The crossarms are positioned away from the tower on 7-ft (2-m) 
booms. The booms are oriented towards the northwest. At the 50-ft (15-m) 
level, a second set of wind measurements are made on a second boom that is 
oriented toward the southeast. To prevent instrument malfunction in freezing 
weather, the wind sensors are heated using standard heat tape. The 
Weathertronics wind sensors were installed in 1gs2 replacing Bendix Model 120 
Aerovane Wind Transmitters. 
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Air temperatures are measured at 7 levels on the tower: 30ft (9 m), 

50ft (15m), 100ft (30m), 200ft (60 m), 250ft (76 m), 300ft (91 m), and 
400ft (122m). Weathertronics Platinum Temperature Probes are used to measure 
temperatures. These temperature probes are housed in motor aspirated shields. 

Surface Monitoring and Observatlons 

A variety of instruments monitor meteorological parameters at or near 
surface level at the HMS monitoring site~ A wide variety of observations are 
also routinely made by the station's duty meteorologist. Where appropriate, 
all observational procedures are governed by National Weather Service procedures 
for surface observations (Standard Aviation Observations). In the following 
discussions, surface monitoring equipment and observational procedures will 
be discussed6 

Surface Temperature 

At the near-surface monitoring site, air temperature is measured at 5 ft 
(1.5 m) above the ground. As on the 410-ft tower, Weathertronlcs Platinum 
Temperature Probes are used to measure temperatures. The temperature probe 
is housed in a motor-aspirated shield. As a backup 1 in case of a power failure 
or another type of failure of the electronic instruments or data communication 
system, temperature data can be obtained from two mercury-type thermometers 
that are housed in a shelter located just east of the HMS. 

Subsurface Temperatures 

At the near-surface monitoring site, subsurface soil temperatures are 
measured at depths of 0.5 in. (1.3 em), 15 ln. (38 em), and 36 in. (91 em) 
using Weathertronics Model 4470A Platinum Temperature Probes. The sensors are 
installed in the natural soil of the area with the vegetation cover removed 
(Stone et al. 1983). The soil is sandy and is mixed with some large gravel. 
The Weathertronics temperature probes replaced the leeds & Morthrup copper 
thermohms that were used prior to early 1987. 
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Dew Point Temperature 

A Hygrothermometer System Model H083 is used to measure the dew point 
temperature near the 410-ft tower at a height of 5.5 ft (1.7 m) above the 
ground. This instrument was developed by the Tech~ical Services Laboratory 
for the National Weather Service and is currently the service's standard dew 
point sensor. This instrument replaced a Humicap Relative Humidity Probe -
Model 5120 in 1986. The Humicap replaced the dewcel-based Foxboro Dew Point 
Measuring System in 1981. Sling psychrometers are also used periodically by 
HMS personnel to check dew point readings. 

Atmospheric Pressure 

A Fortin-type mercury barometer and a Bendix Model 790 Microbarograph 
are used to measure atmospheric pressure. Hourly readings are obtained by 
the duty meteorologist from the microbarograph. Readings are also obtained from 
the mercury barometer once every 3 hours. The instruments are located in 
Room Ill of the HMS. 

Precipitation 

A standard National Weather Service 8-in. (20-cm) rain gage and a Bendix 
Model 405 automatic tipping rain gage are used to measure precipitation. 
During a precipitation event, the rainfall accumulated in the 8-in. rain gage 
is checked hourly. If the precipitation is in the form of snow, the hourly 
precipitation sample is brought into the weather station and melted by adding 
a known quantity of warm water. The liquid water content of the hourly 
precipitation is then determined. Frozen precipitation entering the automatic 
tipping rain gage is melted by the unit's heater and the liquid water content 
of the precipitation is automatically recorded. 

The amount of accumulated snowfall on the ground is measured in a cleared 
area to the south of the HMS that is reserved for this purpose. During windy 
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conditions~ when snow may drift, a series of measurements are made to detenmine 
the average snow depth. 

Solar Radiation 

Solar radiation is monitored using two instruments produced by the Eppley 
Company. One instrument monitors direct solar radiation and the other 
instrument monitors indirect solar radiation. The instruments are deployed 
south of the HMS, on the south side of the service road. Data from the 
instruments are recorded on a strip chart in Room 111 of the HMS. 

Visibility 

Visibility is measured by the duty meteorologist every hour. Visibility 
is determined subjectively by attempting to discern landmarks of known distance 
in various directions. At night, lighted landmarks are used. Under conditions 
of low visibility, estimates are made by counting the number of telephone 
poles that can be discerned from the HMS to the 410-ft tower, and north and 
south of the station along Hanford Route J. 

Cloud Cover 

Several cloud parameters are observed by meteorologists on an hourly 
basis. First, the types of clouds visible from the surface are identified 
(e.g., altocirrus, cumulo congestus) by comparing their shapes and properties 
with known forms. Next, the altitude of the clouds are roughly estimated. 
This estimation is often based on the known altitude ranges of certain types 
of clouds. Also, aviation reports are used to approximate the elevation of 
cloud bases. For low clouds, the height of the cloud base is estimated by 
the amount of Rattlesnake Mountain that is obscured. At night, low clouds 
are observed from the reflection of lights in the 200 Areas off of the cloud 
bases. Also at night, a ceiling projector and c'linometer can be used to 
estimate cloud bases. The ceiling projector is installed between the HMS and 
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the 410-ft tower. It projects a narrow vertical beam of light, illuminating 
the base of any cloud directly over the projector~ Using the clinometer, the 
meteorologist at the HMS can measure the elevation angle to the illuminated 
cloud base. Knowing the elevation angle and the baseline distance from the 
HMS to the ceiling projector, the height of the cloud base can be calculated. 
This device is generally useful for clouds with bases below 4000 ft (1200 m), 
although under optimal conditions this instrument may be useful up to a height 
of 10,000 ft (3000 m). Finally, the percent cloud cover is observed and 
recorded. 

Pilot Balloon (Pi-Ball 

To estimate wind direction and speed at heights greater than can be 
monitored by other HMS equipment, a pilot balloon is launched from near the 
HMS twice a day, between 0:00 • 1:00 and 12:00 - 13:00 Pacific Standard Time. 
The balloon rises at an initial rate of about 700ft (220m) per minute. Ten 
minutes after launch the balloon is approximately 6000 ft (1800 m) above the 
surface and its rate of rise has slowed to about sgo ft (180 m) per minute. 
To allow the balloon to be tracked at night, it is fitted with a battery powered 
light. After releasing the balloon, the duty meteorologist records its position 
with a theodolite. After computing the balloon's altitude, and measuring its 
azimuth and elevation angles, the duty meteorologist can estimate the wind 
direction and speed at various altitudes. During conditions of good visibility, 
cloud cover permitting, the balloon is usually tracked to a height of over 
6000 ft (1800 m) before observations are terminated. Under optimal conditions, 
the balloon has been tracked to a height of over 26,000 ft (8000 m). 

Ooppler Sodar Monitoring 

Four Remtech Doppler Sodars are deployed as part of the meteorological 
monitoring program. One of these sodars is located a short distance east of 
the HMS; the other sodars are deployed near the 200-ft instrumented towers. 

A doppler sodar uses sound waves to measure three-dimensional winds, 
turbulence indicators, and the thermal structure of the lower atmosphere. 
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The sodar functions like a pulse radar, but instead.of emitting an 
electromagnetic wave, it emits an acoustic wave at a frequency of 1600 Hz (or 
2400Hz). The sodar uses the phase difference in its outgoing and incoming 
acoustic signals to compute the horizontal wind speed, the direction theta of 
the horizontal wind, th" vertical wind speed (w), the standard deviation of 
w, and the standard deviation of theta at a number of elevations between the 
surface and 2000 ft (600 m) above ground level, Data from the HMS doppler 
sodar are displayed on a computer screen in Room 110 of the HMS for analysis 
by the duty meteorologist. 

200-FT INSTRUMENTED TOWER MONITORING S!TES 

Three 200-ft instrumented towers are deployed as part of the Hanford 
meteorological monitoring network. These towers are located near the 300 
Area, Fast Flux Test Facility, and 100-N Area. Located within several hundred 
feet of the base of each of the towers are the antennas for the monitoring 
site's Remtech doppler sodar. Each tower has a climate-controlled instrument 
shed to house the data processing and transmission equipment for the tower 1 S 

instrumentation and the doppler sodar. Standard 110 volt, 60-Hz AC power is 
available at each site and is used to power the site's instruments. 

Wind directions and speeds are measured at 3 levels on the towers: 30 ft 
(9 m), 82ft (25m), and 200ft (60 m). Winds are measured using Climatronics' 
F460 Wind Sensors. The wind direction sensors (P/N 100076) are counterbalanced, 
lightweight vanes. The wind speed sensors (PIN 100075) are three cup 
anemometers. The wind sensors are mounted on a 44-in~ (112-cm) crossarm 
(PIN 100487) and connected to the tower by a 5-ft (1.5-m) boom. To prevent the 
wind sensors from failing in freezing weather* the sensors are heated using a 
Climatronics external heater (P/N 100589). 

Air temperatures are measured at 3 levels on the tower: 5 ft (1.5 m), 

30ft (9 m), and 200ft (60 m). The temperature sensor used is a resistance 
thermistor housed in a forced ventilation chamber. The dew point temperature 
is also measured at the 5-ft (1.5-m) level. 

14 

• 



The following is a description of each monitoring site. The site•s 
location and surroundings will be described. Photographs of the site are 
provided as figures. The site•s full name, four-character code name, and 
identification number are provided in the section heading. 

300 Area Monitoring Site (300A - Site II) 

The 300 Area monitoring site is located about 1300 ft (400 m) southwest 
of the southwestern corner of the 300 Area. The tower is about 800 ft 
(250 m) west of Hanford Route 4S (Stevens Orive) and about 500 ft (ISO m) 
west of the railroad tracks that parallel Route 45. The site is at 46° 21' 
50" N 1 at itude and 119° 17' 08" W 1 ongitude. The e 1 evat ion of the base of 
the tower is 390ft (120m) above sea level. 

The 200-ft tower is situated on a gravel pad at the top of partially 
stabilized sand dune. The dune appears to be one of several dunes in the 
area that are oriented along a southwest-northeast axis. The dune is about 
150 ft (45 m) wide and over 300 ft (90 m) long. The base of the tower is 
situated at the top of the dune at a height of 10 to 20 ft (3 to 6 m) above 
the surrounding terrain. Desert grasses appear to be the dominant stabilizing 
vegetation on the dune. Severa 1 sma 11 11 b 1 ow-outs 11 

( i . e., unstab 1 e areas of 
the dune with little or no vegetation) are located on the dune. The antennas 
for the doppler sodar are deployed a short distance southwest of the 200-ft 
tower. A climate-controlled instrument shed is located between the tower and 
the sodar antennas. Photographs of the site are presented in Figures 9-12. 

The site is reached from Route 45 by turning west onto the gravel road 
located across from the north fence of the 300 Area [about 0.6 mi (I km) north 
of the 200-ft tower]. Turn left (south) immediately after crossing the railroad 
tracks, and follow this gravel road south to the base of the tower. The 300 
Area monitoring site can be found on the Richland Quadrangle - Washington 
(1978 edition) USGS 7.5-Minute Series Topographic Map at UTM coordinates: 
X = 324190 m E, Y = 5136820 m N. 
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Prior to 1983, meteorological measurements at this site were made on a 
30-ft instrumented tower. The old 30-ft tower was located within 100 ft 
(30 m) of the present tower. 

fast flux Test facility Monitoring Site (FfTf- Si:e 9) 

The Fast Flux Test facility (FfTf) monitoring site Is located about 
1000 ft (300 m) south of the FfTf fencellne almost due south of the reactor 
dome. The site is at 46° 25' 49" N latitude and 119° 21' 31" W longitude. 
The elevation of the base of the tower is 570ft (170m) above sea level. 

The 200-ft tower Is situated on a large gravel pad on a stabilized sand 
dune at a slightly higher elevation than the surrounding terrain. The local 
topography is dominated by a series of low, stabilized sand dunes that are 
oriented along a southwest-northeast axis. An active sand dune (of the "blow­
out' form) is located just to the northeast of the tower. The stabilizing 
vegetation in the area near the tower appears to be dominated by desert grasses. 
The doppler sodar is deployed a short distance to the south of the 200-ft 
tower. A climate·controlled instrument shed is located between the tower and 
the sodar antennas. Photographs of the site are presented in Figures 13-16. 

The elevation of the local terrain changes dramatically along a lengthy 
north-south running slope that approaches within 2000 ft (600 m) to the east 
of the monitoring site. At the bottom of this slope the terrain elevation is 
more than 100 ft (30 m) lower than at the base of 200-ft tower. 

To reach the monitoring site from Hanford Route 4S, take the FFTF exit 
and proceed 1 mi (1.6 km) down the road toward the reactor complex. Turn 
left (south), before reaching the FfTF's south parking lot, onto the paved 
service road. Proceed on this road for 0.6 mi (I km). Turn left (south) 
onto the gravel road that leads directly to the base of the tower. The fFTF 
tower can be found on the Wooded Island Sectional (1978 edition) USGS 7.5-
Minute Series Topographic Map at UTM coordinates: X = 318760 m E, 
Y = 5144340 m N. 
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Prior to 1983, a 30-ft tower was operated at a location about 0.8 mi 
(1.3 km) to the north-northeast of the 200-ft tower. Use of the 30-ft tower 
was discontinued before the 200-ft tower became operational. The old monitoring 
site was locate~ outside the FFTF fenceline at a location northeast of the 
reactor buildinu (approximately at UTM coordinates: X= 319200 mE, 
Y = 5145150 m N). 

100-N Monitoring Site (100A - Site 13) 

The 100-N monitoring site is located between the 100-N and 100-0 areas, 
just over 1300 ft (400 m) to the southwest of the Columbia River. The site 
is located at 46° 41' 16" N latitude and 119° 32' 58" W longitude. The 
elevation of the station is 460ft (140m) above sea level. 

The 100-N monitoring site is closer to the 100-D Area [0.5 mi (0.8 km) 
from the reactor buildings] than to the 100-N Area [1.5 mi (2.4 km) away]. 
Only the very tops of some 100-N facilities are visible from this location. 
Most of the 100-N facilities are hidden from view by a series of rounded mounds 
(a natural formation) that lie between the 100-N Area and the monitoring site. 

The tower is situated on a large gravel pad surrounded by relatively 
flat terrain. The vegetation in the region is dominated by desert grasses. 
The doppler sodar is deployed a short distance to the east-northeast of the 
200-ft tower. A climate-controlled instrument shed is located close to the 
base of the tower between the tower and the sodar antennas. Photographs of 
the site are presented in Figures 17 and 20. 

To reach the monitoring site from the intersection of Hanford Route 4N 
and Hanford Route 1, proceed north on Route 4N for about 0.1 mi (160m), toward 
the 100-D reactor, and turn left (west). Proceed straight ahead on this service 
road following it as it turns right (to the north). Turn left (west) onto 
the first gravel road; this road leads to the base of the tower. The FFTF 
monitoring site can be found on the Coyote Rapids Quadrangle - Washington 
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(1986 edition) USGS 7.5-Minute Series Topographic Map at UTM coordinates: 
X • 305050 m E, Y = 5173420 m N. 

Prior to 1983, a 30-ft tower was operated at a location much closer to 
the 100-N Area. This tower was on a rise about 0.3 mi (0.5 km) east of the 
reactor building, at a point about 500 ft (150m) northeast of the 100-N Area's 
main access road (at approximately UTM coordinates: X • 304000 m E, 
Y • 5171900 m N). 

40-FT INSTRUMENTED TOWER MONITORING SITES 

The 40-ft instrumented meteorological towers are deployed at the 100-F 
and Gable West monitoring sites. The towers' wind sensors are deployed at 
approximately 30ft (9 m) above ground level. Winds are measured using 
Climatronics F460 Wind Sensors. The wind direction sensors (P/N 100076) are 
counterbalanced, lightweight vanes. The wind speed sensors (P/N 100075) are 
three cup anemometers. The wind sensors are mounted on a 44-in. (112-cm) 
crossarm (P/N 100487) and connected to the tower by a short boom. Temperatures 
are measured at 5.5 ft (1.7 m) above the ground using a Climatronics Fast 
Response Air Temperature Sensor- Model 100093-3. A Climatronics naturally 
aspirated shield protects the thermistor from direct and scattered sunlight. 
Standard 110 volt, 60-Hz AC power is available at each site and is used to 
power the site's instruments. 

The following is a description of the two monitoring sites. Each site's 
locations and surroundings will be described. Photographs of the site are 
provided. The site's f~ll name, four-character code name, and identification 
number are provided in the section heading. 

100-F Monitoring Site (lOOF - Site~) 
~~ 

The 100-F monitoring site is located about 1.5 mi (2.4 km) south of the 
100-F Area, slightly southwest of the junction of Hanford Route I and Hanford 
Route 2N, and east of the local railroad tracks. The monitoring site Is also 
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about 1.5 mi (2.4 km) west of the Columbia River. The site is at 46° 38' 
6" N latitude and 119° 27' 4" W longitude. The elevation of the site Is 
410ft (125m) above sea level. 

The 40-ft tower is situated on a small gravel pad in an area of relatively 
flat topography. The vegetation in the region appears to be dominated by 
desert grasses. Tumble weeds were growing within the gravel pad around the 
base of the tower. Photographs of the site are presented in figures 21 and 23. 

To reach the 100-F monitoring site from Hanford Route 1, near the 
intersection of Route 1 and Route 4N, turn south onto the gravel service road 
located between the railroad tracks and Route l. The site is located between 
Route 4 (to the east) and the railroad tracks (to the west). Proceed south 
on the gravel road for about 300 ft (90 m) to reach the base of tower. The 
exact location of the 100-F monitoring site can be found on the Locke Island 
Quadrangle- Washington (1986 edition) USGS 7.5-Minute Series Topographic Map 
at UTM coordinates: X • 312380 m E, Y = 5167300 m N. 

Gable West Monitoring Site (GABW - Site 24) 

The Gable West monitoring site is located about 0.4 mi (0.6 km) west of 
the western edge of Gable Mountain at a point less than 230 ft (70 m) west of 
Hanford Route 4N. The site is 2.2 mi (3.5 km) north of the intersection of 
Hanford Route 4N and Route 11-A and about 1.6 mi (2.5 km) south of the 
Intersection of Hanford Route 4N and Route I. The site is at 46° 36' 35" N 

latitude and 119° 33' 23' W longitude. The elevation of the station is 
490ft (150m) above sea level. 

The 40-ft tower is situated on a small gravel pad in a local area with 
relatively flat topography. The site is approximately 0.6 mi (1 km) north of 
the 200 Area Plateau. The vegetation in the region appears to consist mostly 
of desert grasses and a significant population of shrubs. A few tumble weeds 
were growing within the gravel pad around the base of the tower. Photographs 
of the site are presented in Figures 24-26. 
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To reach the Gable West tower from the intersection of Hanford Route 4H 
and Route 11-A, travel north on Route 4N for about 2.2 mi (3.5 km) and turn 
southwest onto the gravel service road that begins about 300 ft (90 m) north 
of the tower. This road leads to the base of the tower. The exact location 
of the Gable West monitoring site can be found on the Gable Butte Quadrangle 
-Washington (1986 edition) USGS 7.5-Minute Series Topographic Map at UTM 
coordinates: X = 304220 m E, Y = 5164760 m H. 

30-FT INSTRUMENTED TOWER MONITORING SITES WITH AC POWER 

The 30-ft instrumented meteorological towers that operate on 110 volt, 
60-Hz AC power are deployed at: 200 West, Rattlesnake Springs, Army Loop Road, 
200 East, Gable Mountain, Yakima Barricade, Edna, Wye Barricade, Emergency 
Operations Center, Wahluke, WNP-2, Prosser Barricade, Sagehill, Franklin County, 
and Ringold monitoring sites. The wind sensors on each tower are deployed at 
30 ft (9 m) above ground level. The wind sensors used on these towers are in 
the process of being changed from Weather Measure to Climatronics equipment. 
The transition to the Climatronics equipment began in early 1988, and the last 
tower should be converted prior to October, Jg88. The Weather Measure wind 
sensors that have been used are the MOdel Wl03 Cup Anemometer and Model W104-
SC Lightweight Vane with sin-cos potentiometers. These instruments have been 
mounted on a 37-in. (94-cm) crossarm • Model W1034. Heat tape has been used 
at some sites to prevent the instruments from failing in moist, freezing 
weather. 

The new sensors that are being deployed are Climatronics' F460 Wind 
Sensors. The wind direction sensors (PIN 100076) are counterbalanced, 
lightweight vanes. The wind speed sensors (PIN 100075) are three cup 
anemometers. The wind sensors are mounted on a 44-in. (112-cm) crossarm 
(P/N 100487) and connected to the tower by a short boom. At present, 
Climatronics external sensor heaters (PIN 100589) have not been deployed on 
these towers. 
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Temperatures are measured at 5.5 ft (1.7 m) above the ground using a 
Climatronics Fast Response Air Temperature Sensor - Hodel 100093-3~ The 
thermistors are protected from direct and scattered sunlight by a naturally 
aspirated shield. 

The following is a description of the monitoring sites. Each site's 
location and surroundings will be described. Photographs of the site are 
provided. The site's full name, four-character code name, and identification 
number are provided in the section heading~ 

Prosser Barricade Monitoring Site (PROS - Site I) 

The Prosser Barricade monitoring site is near the location of the old 
Prosser Barricade on Hanford Route 10 (near the southern boundary of the Hanford 
Site). The Prosser Barricade guardhouse is no longer present on Route 10, 
but its former location is roughly indicated by a parking area on the west 
side of road. The monitoring site is located at 46° 23' 31" N latitude and 
119° 24' 40" W longitude. The elevation of the site is 480 ft (146 m) above 
sea level. 

The 30-ft instrumented tower is situated on a slight rise (a stabilized 
sand dune) about 160 ft (50 m) west of parking area. An automatic air quality 
sampler is operated near the base of the tower~ Vegetation in the area is 
dominated by desert grasses. Most of the local shrubs appear to have been 
burned off by a brush fire that occurred several years ago. Photographs of 
the site are presented in Figures 27-29. 

The topography near the Prosser Barricade is composed of low, rolling 
mounds and stabilized sand dunes. Slightly higher terrain is found to the 
west, north, and east of the site. 

To reach the monitoring site from Washington State Highway 240, turn 
north onto Route 10 or turn northeast onto Horn Rapids Road. Horn Rapids 
Road and Hanford Route 10 merge at about the halfway point between Highway 
240 and the Prosser Barricade. The monitoring site is located to the west of 
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the southern edge of the parking area about 0.9 mi (1.5 km) up the road from 
Highway 240. The exact location of the Prosser Barricade monitoring site can 
be found on the Horn Rapids Dam Quadrangle - Washington (1977 edition) USGS 
7.5-Minute Series Topographic Map at UTM coordinates: X • 314630 mE, 
Y • 5140220 m N. 

Emergency Operations Center Monitoring Site (EOCC - Site 2) 

The Emergency Operations Center (EOC) monitoring site is located in the 
old Ecology Reserve compound within the boundaries of the Arid Lands Ecology 
(ALE) Project. The compound is on the east slope of Rattlesnake Mountain, 
downhill and to the east of the Rattlesnake Mountain Observatory. The 
monitoring site is at 46° 23' 33" N latitude and 119° 32' 10" W longitude. 
The elevation of the site is 1240 ft (380m) above sea level. 

The monitoring site is situated in the northwest corner of the Ecology 
Reserve compound approximately 300 ft (90 m) from a series of one-story 
buildings located in this portion of the compound and about 1300 ft (400 m) 
from the EOC. The tower is located at the edge of a large gravel parking lot 
only several meters from the compound's fenceline. The vegetation past the 
edge of the parking lot Is dominated by desert grasses and sagebrush. 
Photographs of the site are presented in Figures 30-32. 

The elevation of the local topography decreases smoothly to the east· 
northeast, as the terrain slopes downward with a 5% grade. The EOC is located 
well to the east of the 30-ft tower near the entrance to the ecology reserve 
compound. 

Unlike most of the 30-ft towers, this site is not surrounded by vegetation­
covered ground. The large size of the gravel parking lot to the south and 
east of the tower may affect temperature readings by the site's shielded (but 
not ventilated) thermistors. Therefore, care must be taken when using 
temperature data from this site. 
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Access to ALE lands, including the EOC monitoring site, is restricted by 
fences and locked gates. A gate key is required to enter the ALE reservation 
and visit the EOC site. To reach the site from State Highway 240, proceed 
west on Horn Rapids Road for about 1.5 mi (2.4 km) and then turn right (north) 
onto the ALE reservation and Rattlesnake Mountain access road. Very shortly 
after turning onto the access road, a locked access control gate will be 
encountered. Unlock the gate, drive through and re-lock the gate; then proceed 
west and north for about 4.3 mi (7 km) (bypassing the turnoff to the Rattlesnake 
Mountain Observatory at 3 mi (5 km)] and turn left (west-southwest) at the 
road for the EOC and the ecology reserve compound. Proceed straight on this 
road to the west fence marking the end of the ecology reserve compound and 
turn right (north). The monitoring site is straight ahead at the northwest 
corner of the compound. The exact location of the monitoring site can be 
found on the Iowa Flats Quadrangle- Washington (1974 edition) USGS 7.5-Minute 
Series Topographic Map at UTM coordinates: X • 305020 mE, Y = 5140570 m N. 

A substantial number of animal bones litter the ground near the base of 
the 30-ft tower. We have been assured that these bones are not the remains 
of visiting instrument technicians or meteorologists but of elk that expired 
of natural causes on the ALE reservation (the bones were collected for study 
by ALE scientists and later deposited at the corner of the compound). 

Franklin County Monitoring Site (FRNK- Site 15) 

The Franklin County monitoring site is located outside of the Hanford 
Site on the east side of the Columbia River. The site is located just over 4 
mi (6 km) north-northeast of the 300 Area and about 1.2 mi (2 km) east of the 
Columbia River. The monitoring site is at 46° 25' 3' N latitude and 119° 14' 
12' W longitude. The elevation of the terrain on the east side of the Columbia 
River is significantly higher than on the west side of the river; the elevation 
of the monitoring site is 875ft (267m) above sea level. 

The Franklin County monitoring site is sftuated in an agricultural area 
of alfalfa fields and orchards. The 30-ft tower is located several feet north 
of a gravel road that runs east-west from a county road (Cottonwood Drive) to 
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a farm house. A short dirt road that parallels the gravel road is several 
feet north of the 30-ft tower. Apple orchards border the roads; the closest 
trees are about 30 to 65 ft (10 to 20 m) from the tower. The rows of apple 
trees are perpendicular to the roads~ On the south side of the gravel road. 
there are about four trees per row. The rows on the north side of the dirt 
road have substantially more trees. The trees are currently about 9 to 13ft 
(3 to 4 m) tall. The trees should have some impact on the meteorological 
parameters measured on the tower. This impact should be greatest during the 
warm season when leaves are on the trees and should become more significant 
as the trees increase in size. Photographs of the site are presented in Figures 
33-35. 

The topography near the site is flat, although the elevation of the terrain 
increases slightly to the west. Rankin Canyon is located about 0.3 mi 
(0.5 km) to the west of the site, but the steep slope of the canyon's walls 
cannot be seen from the base of the 30-ft tower. Sparse grass grows up through 
the sandy soil at the base of the tower. Some agricultural equipment (e.g., 
irrigation pipes, tractor accessories, chemicals) were stored near the tower 
during our inspection of the site. 

Exit at Road 68 to reach the monitoring site from Highway 182 in west 
Pasco. Proceed north on Road 68 for just over 3 mi (5 km) to the intersection 
of Taylor Flats Road. Proceed north on Taylor Flats Road for just over 8 mi 
(13 km), then turn left (west) onto Dogwood Road. Proceed west for about 
1.6 mi (2.6 km) until the road ends at the intersection with Cottonwood Drive. 
On the west side of Cottonwood Orivet just north of the intersection with 
Dogwood Road, a gravel road continues to the west (after briefly turning south 
to cross an irrigation canal). Take this road west for about 0.3 mi (0.5 km) 
to reach the 30-ft tower. The exact location of the Franklin County monitoring 
site can be found on the Mathews Corner Quadrangle - Washington (1975 edition) 
USGS 7.5-Minute Series Topographic Map at UTM coordinates: ~ = 328090 mE, 
Y = 5142650 m N. 
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Ringold Monitoring Site (RING - Site 17) 

The Ringold monitoring site is outside of the Hanford Site on the east 
side nf the Columbia River. The site is located at the intersection of Rickert 
Road 1nd Ranger Drive about 2.2 mi (3.5 km) east of the Columbia River and 
2.5 mi (4 km) north-northeast of the Ringold fish hatchery. The monitoring 
site is at 46° 32' 42'' N latitude and 119° 14' 13" W longitude. The site is 

located in a northeast-southwest oriented valley at an elevation of 620 ft 
(190m) above sea level. The elevation of the terrain on the northwestern 
rim of the valley, 0.7 mi (1.2 km) from the site, exceeds 900ft (270m) above 
sea level. The elevation of the terrain on the southeastern rim of the valley, 
1.5 mi (2.4 km) from the site, exceeds 850ft (260m) above sea level. 

The Ringold monitoring site is situated in an agricultural area, on sandy 
soil, near the intersection of two roads. An irrigation canal passes a short 
distance from the tower. Several automatic air quality samplers are operated 
near the base of the tower. Cultivated fields are located to the east across 
Rickert Road. Other fields are located to the west of the site with tall 
vegetation growing in the summer between these fields and the 30-ft tower 
(fed by irrigation water from the fields and the irrigation canal). The 
vegetation on the dry soil near the base of the tower consists of desert 
grasses. Photographs of the site are presented in Figures 36-38. 

About 230 ft {70 m) to the north-northwest of the site is located a "V­
shaped" line of about 65ft (20m) tall Poplar trees. These trees form a 
wind break for a farm house and may, under some conditions, impact the winds 
measured on the 30-ft tower. The varying vegetative cover of the agricultural 
lands around this site should also have some impact on the meteorological 
measurements. 

The local topography increases in elevation to the northeast {up-valley) 
and northwest (toward the valley rim). To the southwest, a hill in the middle 
of the valley splits the valley in half before it reaches the Columbia River. 
There are a few small-scale undulations in terrain height within the valley; 
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however, changes in elevation are so gradual and uniform that the valley floor 
appears flat. 

To reach the monitoring site from the intersection of Taylor F1 ats Road 
and Ringold Road [just over 16 mi (25 km) north of Highway 182 (in west Pasco) 
on Road 68 and Taylor Flats Road], proceed west on Ringold Road for just over 
0.4 mi (0.6 km) and turn northwest onto Eltopia Road. Follow Eltopia Road 
down into the Ringold Valley, where the road turns into Rickert Road, for 
about 5 mi (8 km). The monitoring site will be visible near the left (west) 
side of the road just south of the intersection with Ranger Orive. The exact 
location of the Ringold monitoring site can be found on the Basin City 
Quadrangle- Washington (1986 edition) USGS 7.5-Hinute Series Topographic Hap 
at UTH coordinates: X • 328560 m E, Y • 5156830 m M. 

Sagehill Monitoring Site (SAGE - Site 19) 

The Sagehill monitoring site is outside of the Hanford Site on the east 
side of the Columbia River. The monitoring site is on Mountain Vista Road, 
near an electrical substation, at a point about 7 mi (11 km) east of the 
100-f reactor. The site is at 46° 39' 21" N latitude and 119° 17' 58" W 
longitude. The site is located on the Sagehill Plateau at an elevation of 
990ft (300m) above sea level. 

The Sagehill monitoring site is situated in an agricultural areaf on 
sandy soil, between Mountain View Road and the local electrical substation~ 
The substation is surrounded by a chain link fence that should have a negligible 
impact on meteorological monitoring at this site. An automatic air quality 
sampler is operated about 30 ft (9 m) from the base of the tower toward the 
substation. 

The vegetation near the base of the tower consists of desert grasses and 
short brush. Cultivated fields are located several hundred meters to the 
south and west of the 30-ft tower. Less than 650 ft (200m) west of the 
monitoring site, a stand of trees provides a windbreak and shade for a farm 
house. About 1000 ft (300 m) west of the site is a lengthy row of mature 
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poplar trees. Under selected meteorological conditions, this line of trees 
might have a slight impact on wind measurements at the monitoring site. 
Photographs of the site are presented in Figures 39-41. 

The terrain in the innediat'J vicinity of the site is flat. The nearest 
significant change in elevation begins at a point 0.4 mi (0.6 km) north of 
the site where the north slope of the Sagehill Plateau begins a 200 ft (60 m) 
descent. The western slope of the Sagehill Plateau begins its descent about 
0.6 mi (I km) west of the site. There are no significant terrain features 
within several kilometers to the east or south of the site. 

To reach the monitoring site from the intersection of Sagehill Road and 
Basin Hill Road(•), proceed north for 2 mi (3.2 km) on Sagehill Road. Turn 
left (west) on Hollingsworth Road and proceed west for 2 mi (3.2 km) to the 
end of the road. Turn left (south) onto Wahluke Slope Road and proceed for 
1 mi (1.6 km). Turn right (west) onto Hollingsworth Road (which resumes at 
this point) and proceed west for 4 mi (6.4 km) to the end of the road. Turn 
right (north) onto Mountain Vista Road and proceed north for about 3.5 mi 
(5.6 km). The 30-ft tower is located approximately 50ft (ISm) east of the 
road near the electric substation. The exact location of the Sagehill 
monitoring site can be found on the Hanford NE Quadrangle - Washington (1986 
edition) of the USGS 7.5-Minute Series Topographic Map at UTM coordinates: 
X • 324070 m E, Y • 5169270 m N. 

WNP-2 Monitoring Site (WPPS - Site 14) 

The Washington Nuclear Power Plant 2 (WNP-2) monitoring site is located 
about 0.4 mi (0.6 km) west of the WNP-2 reactor building. The 30-ft tower at 
this site is located about 120ft (35m) west of WNP's 200-ft instrumented 
tower, which is not part of the Hanford Meteorology Monitoring Program. The 

(a) This intersection is located just over 1 mi (1.6 km) west of Basin City. 
Basin City can be reached by several different routes from the Pasco 
area. Basin City is located 7 mi (11 km) west of Mesa on Route 170 
(Basin Hill Road). 
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monitoring site Is at 46° 28' 12" N latitude and 119° 20' 34" \1 longitude. 
The elevation of the site is 450ft (140m) above sea level. 

The 30-ft tower is located on sandy soil about 50 ft {15 m) from the end 
of the gravel service road for the 200-ft tower. The topography in the 
immediate vicinity of the monitoring site is flat, but stabilized sand dunes 
are located within several hundred meters of the site. The vegetation in the 
area is dominated by desert grasses. Photographs of the site are presented 
in Figures 42-44. 

To reach the monitoring site from the Hanford Route 45, take the exit 
for WHP-2 and proceed northeast for about 1.3 mi {2 km). Turn left {west) at 
the gravel access road that leads to the 200-ft and 30-ft towers. The exact 
location of the WNP-2 monitoring site can be found on the Wooded Island 
Quadrangle- Washington (1978 edition) USGS 7.5-Minute Series Topographic Map 
at UTM coordinates: X • 320150 m E, Y • 5148710 m H. 

W~ Barricade Monitoring Site (WYEB - Site 12) 

The Wye Barricade monitoring site is located just west of the Wye Barricade 
guardhouse on Hanford Route 45. The monitoring site is at 46° 28' 56N H 
latitude and 119° 23' 34' W longitude. The elevation of the site is 550 ft 
{170m) above sea level. 

The 30-ft tower is located about 260 ft (80 m) west of the guardhouse on 
the top of a stabilized sand dune. Several automatic air quality samplers 
are operated near the base of the tower. A gravel road that parallels the 
highway lies between the monitoring site and the guardhouse. Because of its 
position on top of a sand dune, the base of the 30-ft tower is about 10 to 
13 ft (3 to 4 m) above the level of the gravel road and the highway. There are 
no significant terrain features in the vicinity of this monitoring site; 
however. low, stabilized sand dunes characterize the terrain to the southwest 
of the site. 
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The vegetation in the area consists predominately of desert grasses and 
brush. The vegetation near the base of the 30-ft tower is less dense than at 
most of the other sites; there are areas on the sand dune that have no 
vegetation. Blow-out formations are present on the southwestern flank of the 
sand dune. Photographs of the site are presented in figur<s 45-47. 

To reach the monitoring site from Hanford Route 45, check in at the Wye 
Barricade guardhouse and pull off to the west side of the road. Extreme care 
should be taken if one chooses to drive up the side of the sand dune to the 
base of the tower. A vehicle not equipped with four-wheel drive is best left 
on the nearby gravel road. The exact location of the Wye Barricade monitoring 
site can be found on the Horn Rapids Dam Quadrangle - Washington (1977 edition) 
USGS 7.5-Minute Series Topographic Map at UTM coordinates: X • 316390 mE, 
Y = 5150170 m N. 

Gable Mountain Monitoring Site (GABL - Site 16) 

The Gable Mountain monitoring site is located at the eastern summit of 
Gable Mountain. The site is located at 46° 35' 53" N latitude and 119° 27' 
35" W longitude. The elevation of the site is 1085 ft (331m) above sea level. 

The summit is ulittered 11 with various types of towers and power poles. 
The 30-ft instrumented meteorological tower is located about 30 ft (9 m) to 
the west of the small [approximately 13ft by 20ft (4 m by 6 m)), short 
[10 ft (3 m)), cinderblock building at the summit. A tall utility-type pole 
with a diameter of about 2 ft (0.6 m), is located near the southwest corner 
of the building. The soil at the summit of Gable Mountain is rocky. Sparse 
grasses and small shrubs grow on the summit of the mountain. Photographs of 
the site are presented in Figures 48-50. 

To reach the monitoring site from the Wye Barricade, proceed north on 
Hanford Route 25 for about 6.5 mi (10.5 km). At this point, take the left 
fork in the road as it splits into westbound Hanford Route 11-A and northbound 
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Route 2N. Proceed west on Highway 11-A for about 3.3 mi (5.3 km) and turn 
right (north) onto the gravel road that heads straight toward the mountain. 
Proceed on the gravel road for 2.1 mi (3.4 km) as it approaches the mountain 
and winds its way up to the summit. The exact location of the Gable Mountain 
monitJring site can be found on the Hanford Quadrangle -Washington (1986 
edition) USGS 7.5-Minute Series Topographic Map at UTM coordinates: 
X = 311590 m E, Y • 5163230 m H. 

Edna Monitoring Site (EDNA - Site 5) 

The Edna monitoring site is located just east of Highway 2N about 0.5 mi 
(0.8 km) west of the remains of the Hanford townsite's.old school. The name 
of the monitoring site is taken from the *Edna~~ railroad crossing, which is 
located about 0.6 mi (1 km) west of the site. The site is at 46° 35' 15" H 

latitude and 11go 23' 50" W longitude. The elevation of the site is 410 ft 
(125m) above sea level. 

The 30-ft tower is located near the remains of the foundation of a small 
building and about 30ft (g m) from a line of gravel mounds that have a maximum 
height of about 6ft (2m). The mounds flank an abandoned gravel pit. The 
topography of the area is flat. The base of the tower is on a surface of 
compacted sand and rock. Vegetation in the area is dominated by desert grasses 
with some shrubs. To the east and south, scattered trees mark the location 
of the old Hanford townsite. Photographs of the monitoring site are presented 
in Figures 51-53. 

To reach the monitoring site from the intersection of Hanford Route 11-A 
and Route 2N, proceed north on Route 2N for about 0.7 mi (1.1 km). Turn right 
(east) onto the road that heads toward the remains of the old Hanford townsite 
school. About 300ft (90 m) east of Route 2N, turn right (south) and head 
toward the 30-ft tower. The exact location of the £dna monitoring site can 
be found on the Hanford Quadrangle - Washington (1986 edition) USGS 7.5-Minute 
Series Topographic Hap at UTM coordinates: X = 316350 m E, Y = 5161glo m N. 
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Wah luke Monitoring Site (WAHL - Site 8) 

The Wahluke monitoring site is northwest of the Hanford Site about 
3.8 mi (6.1 km) east of the Mattawa turnoff from Highway 243 and 3 mi (4.8 km) 
east of the town of Mattawa. The site is at 46° 44' 7" N latitude and 119° 
50' 11' W longitude near the southern slope of the Saddle Mountains at an 
elevation of 855 ft (260 m) above sea level. 

The Wahluke site is situated in an agricultural area of fields and 
orchards. The 30-ft tower was erected about 0.1 mi (0.2 km) south of the main 
road on the south side of a storage building. The building is about 23 ft 
(7 m) tall, 30ft (9 m) wide, and 100ft (30m) long. The site's anemometers 
are mounted about 7 ft (2m) above the peak of the building's roof. The 
temperature sensor is positioned about 2 ft (0.6 m) away from the south wall 
of the metal building. The base of the tower sits on a gravel driveway. 
About 200 ft (60 m) to the east of the tower, a line of trees extends to the 
north and south. These trees, planted as a wind break for the farm house and 
supply buildings at the site, are approaching about 50 ft (15 m) in height. 
To the south of the monitoring site is a large irrigation pond. Photographs 
of the site are presented in Figures 54·56. 

The topography in the area around the site is flat. The base of the 
south slope of the Saddle Mountains begins about 1.2 mi (2 km) to the north 
of the site. Less significant changes in elevation are further away in all 
other directions. 

For sites not on U. S. government property, the permission of the property 
owner is required to erect a meteorological tower and hook up to the owner's 
electrical power. Because of this constraint, great difficulty was experienced 
in finding a suitab1e location for the Wahluke monitoring site. The location 
finally selected was not optimal from a meteorological standpoint. As a result, 
extreme care must be taken when using the data collected from this site. The 
winds measured on the tower are frequently impacted by the large storage 
building adjacent to the tower. In addition, winds are impacted, especially 
during the warm seasons, by the dense windbreak planted a short distance to 
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the east. Temperature readings at this site are also impacted by the proximity 
of the temperature sensor to the south wall of the metal building and by the 
gravel surface of the driveway (as opposed to the sandy soil and desert grasses 
at most other sites) at the base of the tow&r. 

To reach the monitoring site from Highway 243, taka the Mattawa exit. 
Proceed east for 3.8 mi (6 km) through the town of Mattawa and into the 
agricultural area to the east. Turn right (south) onto the gravel road (to 
the east of the irrigation canal) that leads down the line of poplar trees 
toward the monitoring site. The site is hidden from view as one drives the 
0.1 mi (0.2 km) down this road to the south side of the metal storage building. 
The exact location of the Wahluke monitoring site can be found on the P~iest 
Rapids KE Quadrangle- Washington (!g86 edition) USGS 7.5-Hinute Series 
Topographic Map at UTM coordinates: X • 283290 m E, Y • 5179430 m N. 

Rattlesnake Springs Monitoring Site (RSPG - Site 4) 

The Rattlesnake Springs monitoring site is east of Highway 240 on the 
Hanford Site's ALE Reservation. The site is located 0.4 mi (0.6 km) east of 
the eastern edge of the Yakima Ridge and 1.6 mi (2.6 km) southwest of gate 
218 on Highway 240. The site is at 46° 30' 22" H latitude and ng• 41' 56" W 

longitude. The elevation of the site is 680ft (207m) above sea level. 

In addition to the standard wind and temperature measurements made at 
the monitoring sites. precipitation is also measured at this site. A Weather 
Measure P501-! automatic tipping rain gage is situated 3 ft (I m) from the 
base of the tower. A rain collector that does not have an automatic recording 
device and must be manually checked is deployed a short distance south of the 
tower. 

Topography should have a strong influence on the meteorological parameters 
measured at this site. Winds at the site are channeled by the Yakima Ridge 
that lies to the west and northwest. The site is located near the mouth of a 
valley that descends from west to east between the Yakima Ridge (to the north) 
and the Rattlesnake Hills (to the south). The valley is not symmetrical; 
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most of the valley is composed of a 2° slope that descends from the south to 
meet valley's steep northern slope. Dry Creek runs along the floor of the 
valley just south of the steep northern slope. The monitoring site is located 
near Dry Creek and is, therefore, subjected to diurnal drainage flows along 
the valley floor. Winds and temperatures at the site may also be impacted by 
drainage flows that may develop within the Cold Creek Valley to the east. 

The vegetation near the base of the tower consists of desert grasses and 
shrubs. The dense line of short trees and shrubs that run along the line of 
Rattlesnake Springs and Dry Creek should not impact the winds at the site to 
any significant degree. Photographs of the site are presented in Figures 57-
59. 

Access to ALE lands, including Rattlesnake Springs monitoring site, is 
restricted by fences and locked gates. A gate key must be obtained and used 
to enter the ALE reservation and visit the monitoring site. In addition, the 
road to the site crosses the creek into which the Rattlesnake Springs flow. 
A four-wheel drive vehicle with a high suspension may be needed to ford the 
creek. 

To reach the site, take Highway 240 to gate 2ls(a). This gate is located 
on Highway 240 about 5.5 mi (8.9 km) south of the intersection of the highway 
and Hanford Route 11-A (near the Yakima Barricade). Unlock the gate, drive 
through and re-lock the gate; then proceed southwest on this road for about 
1.7 mi (2.7 km). At this point, the road turns perpendicularly toward the 
creek into which the local springs flow. If the creek can be successfully 
forded, continue forward for about 300ft (90 m). The road will intersect 
another gravel road. Turn right (west) and proceed ahead for about 150 ft 
(45 m), then turn left (south) onto the path that leads the 150ft (45 m) to 
the base of the 30-ft tower. The exact location of the Rattlesnake Springs 
monitoring site can be found on the Riverland Quadrangle -Washington 

(a) Gate 218 is on the west side of the highway; gate 118 is the 
corresponding gate on the east side of the highway. 
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(1986 edition) USGS 7.5-Minute Series Topographic Map at UTM coordinates: 
X = 292940 m E, Y = 5163600 m N. 

Army Loop Road Monitoring Site (ARMY - Site 3) 

The Army Loop Road monitoring site is located about 4 mi (6 km) south of 
the 200 East Area and about 1 mi (2 km) northeast of Highway 240. The 30-ft 
tower is positioned 100 ft (30 m) south of Army Loop Road about 1 mi (2 km) 
east of Goose Egg Hill. The site is at 46° 29' 19" N latitude and 119° 32' 
53" W longitude. The elevation of the site is 565ft (170m) above sea level. 

The monitoring site is located on flat terrain that slopes gradually 
toward the floor the Cold Creek Valley to the southwest. An automatic air 
quality sampler is operated near the base of the tower. An interesting 
topographic feature located near the site is Goose Egg Hill. This small hill, 
about a mile west of the site, rises only about 60 ft (18 m) above the 
surrounding terrain. When viewed fro. above it is decidedly egg-shaped, from 
the side it looks something like a pyramid. This feature should have a 
negligible impact on meteorological monitoring, but it is a good landmark for 
locating the site. 

There is sparse vegetation on the sandy, rocky soil near the base of the 
tower. The tower sits on the east end of a 50-ft (15-m) diameter gravel pad 
that has been denuded of vegetation. Outside this immediate area are desert 
grasses and shrubs. Photographs of the site are presented in Figures 60-63. 
To reach the slte from the intersection of Hanford Route 11-A and Route 6, 
proceed south on Route 6 (which becomes Army Loop Road) for 10 mi (16 km). 
At the intersection with the road that heads north along the east side of the 
200 West Area, take the right fork and continue to the east. The 30-ft tower 
is on the south side of the road about 3.3 mi (5.3 km) east of the fork in 
the road. The exact location of the Army Loop Road monitoring site can be 
found on the Iowa Flats Quadrangle- Washington (1974 edition) USGS 7.5-Minute 
Series Topographic Map at UTM coordinates: X = 304450 m E, Y = 5151270 m N. 
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Yakima Barricade Monitoring Site {YAKB - Site 10! 

The Yakima Barricade monitoring site is a short distance from the Yakima 
Barricade guardhouse. The Yakima Barricade is located near the intersection 
of Hanford Route 11-A a1d State Highway 240 at the western edge of the Hanford 
Site. The monitoring site is at 46° 34' 41' H latitude and 119° 43' 30" W 
longitude. The elevation of the site is 795ft (240m) above sea level. 

The 30-ft tower is located about 230 ft (70 m) north-northeast of the 
guardhouse within the boundaries of the Hanford Site. A dirt road leads past 
a shed to the base of the tower. An array of automatic air quality samplers 
is deployed around the tower. In addition to the standard wind and temperature 
measurements made at the monitoring site, precipitation is also measured. A 
Weather Measure P501-I automatic tipping rain gage is deployed about 15 ft 
(5 m) away from the base of the tower. 

This site is located on the 200 Area Plateau. The southern edge of the 
plateau is just over 0.6 mi (1 km) south-southeast of the site. Higher terrain 
is located just over 0.6 mi (1 km) to the west of the site. There are no 
major topographical features in the immediate vicinity of the site. The 
vegetation in the area consists of desert grasses and shrubs. Photographs of 
the site are presented in Figures 63-65. 

To reach the monitoring site from the Hanford Site side of the Yakima 
Barricade, turn north by the brown shed located to the northeast of the 
guardhouse and proceed north on the dirt road for about 70ft (ZO m). The 
exact location of the Yakima Barricade monitoring site can be found on the 
Riverland Quadrangle- Washington (1986 edition) USGS 7.5-Minute Series 
Topographic Map at UTM coordinates: X = 291200 m E, Y • 5161670 m N. 

200 East Monitoring Site (200E -Site 6) 

The ZOO East monitoring site is located within the confines of the 200 
East Area. The monitoring site is about 0.4 mi (0.7 km) north of the Pluton­
fum Uranium Extraction (Purex) Plant. An individual must have a Hanford 
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security badge with 200 East Area access to visit this site. The site is at 
46° 33' 23' N latitude and 119° 31' 14" W longitude. The elevation of the 
site is 680ft (205m) above sea level. 

The 30-ft tower is located about 100 ft (30 m) south of 7th Street at a 
point about 0.85 mi (1.4 km) east of Baltimore Avenue. The Critical Mass 
laboratory is about 0.25 mi (0.4 km) to the west of the site. A waste storage 
tank farm is located a short distance to the northeast. An above-ground steam 
line runs between 7th Street and the 30-ft tower. The tower is within a 
radiation contamination zone; the zone begins just south of 7th Street and 
includes the steam line and the land south. Therefore, direct access to the 
tower and its instruments are severely restricted, although the tower can be 
safely viewed from 7th Street. 

The topography within the 200 East Area is flat. The impact of 200 East 
buildings on the winds measured at the monitoring site should be negligeable. 
Temperatures recorded at this site may be affected by the reduced amount of 
vegetation and high percentage of cleared land (e.g., roads, gravel lots, 
parking areas) present in the 200 East Area. Photographs of the site are 
presented in Figures 66-68. 

To reach the monitoring site from the west gate to the 200 East Area, 
proceed east from the guardhouse for about 0.7 mi (1.1 km) to Baltimore Avenue. 
Turn left (north) on Baltimore Avenue and proceed for about 0.4 mi (0.6 km) 
to 7th Street. Turn right (east) on 7th Street. The 30-ft tower is to the 
right (south) of the road about 0.85 mi (1.4 km) from the intersection of 
Baltimore and 7th. The exact location of the 200 East monitoring site can be 
found on the Gable Butte Quadrangle- Washington (1g86 edition) USGS 7.5-Minute 
Series Topographic Map at UTM coordinates: X = 306780 m E, Y = 5158730 m N. 

30-FT INSTRUMENTED TOWER MONITORING SITES WITH BATTERY POWER 

At present, battery powered monitoring sites are in operation at two 
locations: the Vernita Bridge and 200 West monitoring sites. A third such 
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site is planned for deployment in late 1988 or 1989 in the Beverly area; 
additional monitoring sites of this type may be deployed in the future at 
locations where AC power is not available. Each of the battery powered 
monitoring sites is supplied with electricity from a deep-cycle 12-volt battery. 
The battery is recharged using a Solarex Model MSX~6 solar trickle charger. 
The trickle charger uses a 36-Watt collection panel. Because of power 
restrictions, an electrical heater cannot be used to warm the wind sensors in 
freezing weather. As a result, slightly different monitoring equipment may 
be used at this type of site. 

Winds at each site are measured at 30 ft (9 m) above ground level using 
either a Climatronics F460 or a R. M. Young wind sensor. Temperatures are 
measured at 5.5 ft (1.7 m) above the ground using a Climatronics Fast Response 
Air Temperature Sensor - Model 100093-3. The thermistors are protected from 
direct and scattered sunlight by a naturally aspirated shield. 

200 West Monitoring Site (200W - Site 7) 

The 200 West monitoring site is currently located about 400 ft (120 m) 
west of Hanford Route 6 and 2.4 mi (3.9 km) south of Hanford Route 11-A. The 
site is several hundred meters outside the 200 West Area fenceline. The site 
is at 46° 32' 35" N latitude and 119° 39' 41'' W longitude. The elevation of 
the site is 635ft (195m) above sea level. 

The monitoring site is currently at its third location. Prior to 1985, 
this site was located within the confines of the 200 West Area, at UTM 
coordinates: X = 298350 m E, and Y = 5157400 m N. The tower was located 
approximately 500 ft (150 m) west of the 242 S Building. The monitoring site 
was removed from this location because of the potential for local meteoro­
logical interference from nearby buildings and trees, the site's proximity to 
the HHS, and the need for data at the Basalt Waste Isolation Project's (BWIP) 
exploratory shaft location (ESL). The monitoring site was transferred to a 
location about 300 ft (90 m) west of the ESL. Prior to the spring of 1988, 
when work was being conducted at the ESL, the monitoring site received AC 
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power. With the termination of the BWIP, the ESL was closed, all equipment 
was removed, and operations began to restore the land to its original 
condition. At this time, the monitoring site was moved several hundred meters 
south-southeast to its present location and transformed for battery-powered 
operation. At present, this site still uses the same Climatronics F460 wind 
sensors that were used when the site received AC power. 

The topography near the current location of the monitoring site is level; 
there is only a 10-ft (3-m} variation in elevation within a mile of the site. 
The tower has been erected on a gravel pad the extends from the nearby roadway 
to the tower's location. The soil surrounding the site is very sandy with 
desert grasses and sagebrush stabilizing the surface. Photographs of the 
site are presented in Figures 69-71. 

To reach the monitoring site, travel about 2.5 mi (4 km} south on Hanford 
Route 6 from the intersection with Route 11-A and turn west (right} onto the 
paved road that intersects the highway. The 30-ft tower is on the north side 
of this paved road, about 400 ft (120 m} west of the intersection with Route 
6. The exact location of the monitoring site can be found on the Riverland 
Bridge Quadrangle- Washington (1986 edition) USGS 7.5-Minute Series Topographic 
Map at UTM coordinates: X • 295930 m E, Y = 5157600 m E. 

Vernita Bridge Monitoring Site (VERB • Site 25) 

The Vernita Bridge monitoring site is located about 0.2 mi (0.3 km} 

downriver (northeast) from the Vernita Bridge. The site is located just west 
of the abandoned highway that runs north toward the Columbia River from Hanford 
Route 6. The site is at 46° 38' 29" N latitude and 119° 43' 34" W longitude. 
The elevation of the site is 430ft (130m} above sea level. 

Winds are measured at the top of the 30-ft tower using a R.M. Young Company 
Wind Monitor - Model 05701. In this monitor, the wind sensor is a four-blade 
propeller housed on the front end of a vane assembly. The higher mass of 
this sensor, compared to the Climatronics F460, makes it less likely to fail 
due to icing in moist, freezing conditions. 
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The tower is located about 400 ft (120 m) south of the Columbia River 
and 50 ft (15 m) west of the roadway. The tower is situated on what used to 
be a gravel parking lot. The parking lot serviced a ferry terminal that has 
been abandoned since the early 1940s. The parking lot is not easily recogniz,d; 
sand and soil have been deposited on it, and weeds and brush have grown up 
through the gravel. A small concrete building, populated by a colony of bees 
when the site was inspected, is located about 80 ft (25 m) east-northeast of 
the 30-ft tower. Photographs of the site are presented in Figures 72-74. 

About 80 ft (25m) north of the tower the local topography begins a 
30-ft descent to the waters of the Columbia River. The terrain south of the 
monitoring site rises gradually in elevation but appears quite flat. The 
meteorology at this site should be strongly influenced by the Columbia River 
and surrounding terrain. The vegetation in this area is dominated by desert 
grasses. A few rugged trees still grow near the site but should not impact 
meteorological measurements. 

Travel north on Route 6 to reach the Vernita Bridge monitoring site from 
the intersection of Hanford Route 6 and Hanford Route 11-A. Take Route 6 
past the turnoff for the B Reactor and continue north on the unmaintained 
portion of the highway. Follow the highway as it turns to the west. A four­
wheel drive vehicle with a good suspension is recommended; reduce speed and 
carefully watch for potholes. About 300ft (90 m) east of the locked gate 
that restricts access to the Hanford Site from Washington State Highway 240, 
Route 6 turns toward the north. Proceed north for about 0.4 mi (0.6 km); the 
30-ft tower will be visible on the west side of the road near the end of the 
old highway. The exact location of the monitoring site can be found on the 
Vernita Bridge Quadrangle· Washington (1986 edition) USGS 7.5-Hinute Series 
Topographic Map at UTM coordinates: X • 291360 m E, Y • 5168710 m N. 

MONITORING SITES WITH SPECIAL CHARACTERISTICS 

Meteorological monitoring is conducted at three sites that have special 
characteristics. Two of these sites are at the top of unused airport control 
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towers. The third slte is on the crest of Rattlesnake Mountain at an elevation 
of over 3500 ft (1070 m) above sea level. 

At the airport sites, wind monitoring instruments are mounted on short 
instrument poles. The wind sensors at these two sites have recently been 
changed from Weather Measure to Climatron!cs equipment. The transition to 
the Climatronics equipment was conducted in 19886 The new sensors are 
Climatronics' F460 Wind Sensors. The wind direction sensors (P/~ 100076) are 
counterbalanced, lightweight vanes. The wind speed sensors (P/H 100075) are 
three cup anemometers. The wind sensors are mounted on a 44-in. (112-cm) 
crossarm (P/K 100487) attached to a short pole mounted on the roof of the 
control tower. At present, heaters have not been deployed to prevent the 
sensors from failing in moist, freezing weather. 

The Weather Measure wind sensors that were used at the airport sites are 
the Model WI03 Cup Anemometer and Model W104-SC Lightweight Vane with sin-cos 
potentiometers~ These instruments were mounted on a 37-in. (92-cm) crossarm ~ 

Model WI034. Heat tape had been used to prevent the instruments from failing 
in moist, freezing weather. 

At the Rattlesnake Mountain monitoring site, instruments are mounted on 
a 15-ft (5-m) metal pole. Winds are measured using a R. H. Young Company 
Wind Monitor - Model 05701. The higher mass of this type of sensor and the 
heavy duty polypropylene propeller used to measure wind speeds make the 
instrument more durable and dependable in the high-speed wind conditions 
encountered at the site. In addition* instrument failure in moist, freezing 
temperatures is much less likely using this type of unheated sensor. A second, 
slightly larger wind sensor is mounted on a shorter instrument pole only a 
few meters from the 15·ft instrumented pole. This second sensor provides 
data only to the observatory and not to the Hanford Meteorology Monitoring 
Program. At each of these three special sites, temperatures are measured at 
the monitoring sites using a Climatronics Fast Response Air Temperature Sensor 
Model 100093-3. 
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Rattlesnake Mountain Monitoring Site {RTMN - Site 20) 

The Rattlesnake Mountain monitoring site is located near the Astronomical 
Observatory on the crest of Rattlesnake Mountain. The monitoring site is 
about 230 ft (70 m) southeast of the southern-most observatory dome. The 
site is located close to a U.S.G.S. Azimuth Marker at 46° 23' 40" N latitude 
and 119° 24' 40" W longitude. The elevation of the site is 3560 ft (1065 m) 

.,.;3$' 31." 
above sea level. 

Instruments at the site are mounted on a 15-ft pole that is sunk into a 
concrete support platform on the crest of Rattlesnake Mountain. The surrounding 
surface consists of rocks and gravel. Some desert grasses have established 
themselves on the rocky summit. Oesert grasses are the dominant vegetation 
on both the east- and west-facing slopes of the mountain. Photographs of the 
site are presented in Figures 75-77. 

Access to ALE lands, including the Rattlesnake Mountain monitoring site, 
is restricted by fences and locked gates. A key is required to unlock the 
gate that restricts access to the Rattlesnake Mountain Observatory, EOC, and 
ALE project land. To reach the site from State Highway 240, proceed west on 
Horn Rapids Road for about 1.5 mi (2.4 km) and then turn right (north) onto 
the ALE reservation and Rattlesnake Mountain access road. Very shortly after 
turning onto the access road, a locked access control gate will be encountered. 
Unlock the gate, drive through, and re-lock the gate; then proceed west for 
about 3 mi (5 km) and turn left (southwest) onto the observatory access road. 
Proceed for about 5 mi (8 km) up the side of Rattlesnake Mountain; then turn 
right to enter the main observatory complex. The monitoring site is located 
about 230 ft (70 m) southeast of the southern-most observatory dome. The 
exact location of the monitoring site can be found on the Iowa Flats Quadrangle 
-Washington (1974 edition) USGS 7.5-Minute Series Topographic Map at UTM 
coordinates: X = 300590 m E, Y = 5140920 m N. 
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Pasco Airport Monitoring Site (PASC - Site ~) 
~~ 

The monitoring site at the Pasco Airport is on the roof of the old control 
tower on the east side of the airport. The lower levels of the old control 
tower and adjacent building are used by Bergstrom Aircraft. The control tower 
is approximately five stories tall. The site is located at 46° 15' 48" N 
latitude and 119° 06' 18" W longitude. The elevation of the base of the control • 
tower is 410ft (125m) above sea level. 

The wind sensors are mounted at a height of about 5 ft (1.5 m) above the 
roof of the control tower, roughly 70 ft (20 m) above the ground. An unheated 
Weather Measure Corporation Model P501·l Tipping Bucket Rain Gage is also 
deployed on the control tower roof. Air temperature is measured at a height 
of 5.5 ft (1.7 m) above the ground on the north side of the control tower 
building. Photographs of the site are presented in Figures 78-80. 

To reach the site from 20th Avenue in Pasco, proceed north toward the 
airport. Turn right (east) just prior to entering the airport and take the 
airport service road for about 0.8 ml (1.3 km) around the south side of the 
airport. Turn left (north) at the stop sign and proceed north-northwest for 
about 0.3 mi (0.5 km). The control tower is on the left (west) side of the 
road on the airport side of the Bergstrom Aircraft hanger. Bergstrom aircraft 
personnel will escort visitors to the stairways used to reach the trapdoor 
leading to the roof of the control tower. A 4 to 5 ft (1.2 to 1.5 m) high, 
weather beaten, moth eaten, stuffed dog guards the roof from his perch several 
feet away from the wind sensors. The exact location of the monitoring site 
can be found on the Glade Quadrangle- Washington (1g79 edition) USGS 7.5-
Hinute Series Topographic Map at UTM coordinates: X • 338000 m E, 
Y • 5125250 m N. 

Large aircraft hangers are located to the south of the control tower. 
The size and location of these buildings could impact the winds measured on 
the control tower under some circumstances. 
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Richland Airport Monitoring Site (RICH • Site 18) 

The monitoring site at the Richland Airport is on the roof of the old 
control tower on the south side of the airport. The airport is located to 
the northwest <·f the main portion of the city, separated from the city by the 
Bypass Highway. The site is located at 46° 18' 04" " latitude and 119° 18' 
01" W longitude. The elevation of the base of the control tower is 390ft 
(120m) above sea level. 

The wind sensors are mounted about 10 ft (3 m) above the roof of the 
control tower at about 40 ft (12m) above the ground. Air temperature is 
measured at a height of 5.5 ft (1.7 m) above the roof of the control tower on 
a short instrument tower at the northern edge of the roof. The dimensions of 
the control tower roof are roughly 30ft (9 m) by 30ft (9 m). Aircraft hangers 
are located to the south of the control tower. The size and location of these 
buildings could impact the winds measured on the control tower under some 
circumstances. Wind sensors for airport use are mounted on the hanger 
immediately south of the control tower. These sensors are not maintained, 
and their data are not accessed by the Hanford Meteorology Monitoring Program. 
Photographs of the site are presented in Figures 81-83. 

To reach the site, take the Richland Airport exit off of the Richland 
Bypass Highway. Proceed for just under 0.2 mi (0.3 km) from the Bypass Highway 
and turn right (north) toward the control tower. The tower is owned by the 
Port of Benton and the lower level is used by the Airborne Express Company; 
access to the stairs leading to the observation level of the control tower is 
through the Airborne Express office. A ladder on the outside of the observation 
level must be climbed to reach the control tower roof. A key Is required to 
open the lock on the door that leads to the outside observation deck. The 
instruments technicians at the HMS should have a copy of this key or the door 
can he unlocked by Port of Benton maintenance personnel. The exact location 
of the monitoring site can be found on the Richland Quadrangle • Washington 
(1978 edition) USGS 7.5-Minute Series Topographic Map at UTM coordinates: 
X = 322860 m E, Y • 5129860 m H. 
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ADDITIONAL INFORMATION AND TECHNICAL SPECIFICATIONS FOR KEY INSTRUMENTATION 

In this section of the report, additional Information and the technical 
specifications for key instruments used in the Hanford Meteorology Monitorin~ 
Program are presented. 

WIND SENSORS 

Four different types of wind sensors are currently being used In the 
Hanford Meteorology Monitoring Program: Climatronics F460, Weather Measure, 
Weathertronics Micro Response, and R~ M. Young sensors. Bendix sensors were 
used for many years an the 410-ft tower but have been replaced by the 
Weathertronics equipment. 

The Cllmatronics F460 Wind Speed Sensor (P/N 100075) and Wind Direction 
Sensor (P/N 100076) are currently being used, or soon will be installed, on 
all 200-ft, 40-ft, and AC-powered 30-ft towers. The wind speed sensor is a 
light-weight three-cup anemometer. A LEO photochopper device and a 30-hole 
photochopper are used to output a 2.0-volt peak-to-peak AC signal. The 
frequency of the signal is directly proportional to wind speed. The wind 
direction sensor measures wind direction using a counterbalanced, arrow-shaped 
vane. A constant !-volt potential is applied to a potentiometer (variable 
resistor) attached to the shaft of the wind vane. The potentiometer is used 
to output a variable magnitude OC voltage that is directly proportional to 
wind direction. Technical specifications for the Climatronics wind sensors 
are provided in Tables 2 and 3. 

Weathertronics Micro Response Wind Sensors are installed on the 410-ft 
instrumented tower at the HHS. The Weathertronics winds sensors replaced the 
Bendix sensors that operated on the tower from 1958 to 1982. The Weathertronics 
Micro Response Anemometer • Hadel 2030 is a three-cup anemometer. A LEO 
photochopper device and a 30-hole photochopper are used to output a 4-volt 
peak-to-peak AC signal. The frequency of this signal is proportional to 
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TABLE 2. Technical Specifications for the Climatronlcs F460 Wind Speed Sensor 
P/N 100075. 

Accuracy •••••.••••••••••..••• •0.15 mph (0.07 m/s) or •I% 

Threshold •••••.•••••••••••••• 0.5 mph (0.22 m/s) 

Distance Constant ••...••••••• 8.0 ft (2.4 m) of air max. 

Operating Range •••••••.••••.• 0 to 125 mph (0 to 56 m/s) 

Operating Temperature •••••••• -40° to 140°F (·40° to 60°C) 

Maximum Diameter •..•..•.•••••• 2.25 in. {5.7 em) 

Height • • .. .. .. .. .... .. .. .. • • •• ll.5 in. (29.2 em) 

Turning Radius •..••••••••••••• 3.75 in. (g.5 em) 

Weight ... .. .. .... .. .. .. .. ... •• < 2 lb (0.9 kg) 

TABLE 3. Technical Specifications for the Climatronics F460 Wind Direction 

Sensor P/N 100076. 

Accuracy .••••.•.•...•••••••..• •2° 

Threshold ••••••••••.•••••••••• 0.5 mph (0.22 m/s) 

Distance Constant .•••••••••••• 3.7 ft (1.1 m) of air max. 

Damping Ratio •..•••••••••.•••• 0.4 at 10° initial angle of attack 

Operating Range ••••••••••••••• 0° to 360° 

Operating Temperature .•••••••• -40° to 140°F (-40° to 60°C) 

Maximum Diameter ••••••.•••...• 2.25 in. (5.7 em) 

Height .. .. .. .. ... .. .... • .... .. 11.5 in. (2g,z em) 

Turning Radius •••.•....••••••• 16.5 in. (41.9 em) 

Weight ........................ < 2 lb (0.9 kg) 
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wind speed. The Weathertronics Micro Response Vane ·Hodel 2020 measures 
wind direction using a counterbalanced, arrow-shaped vane. A constant 5-volt 
potential is applied to a wire-wound potentiometer attached to the vane shaft. 
Instrument output is a variable magnitude OC voltage that is proportional to 
wind direction. Technical specifications for the Weathertronics wind sensors 
are provided in Tables 4 and 5. 

Weather Measure wind sensors have been deployed on AC-powered 30-ft towers 
since the late 1970s~ These wind sensors are being replaced on the towers 
with Climatronics F460 wind sensors; the last Weather Measure wind sensor 
should be replaced before October 1988. The Weather Measure Cup Anemometer· 
Hodel Wl03 uses a three-cup anemometer and a high-speed tachometer. The 

tachometer consists of an oscillator, a transmitter, and a receiver. A 14-
notched disc connected to the anemometer shaft is located between the 
transmitter and receiver. A 12-volt square wave is produced as each notch 
rotates past the transmitter and receiver. The output from the receiver is a 
pulse train at a frequency of 14 pulses per revolution of the disc. The Weather 
Measure Lightweight Vane ~ Hodel Wl04-SC, measures wind direction using a 
counterbalanced, arrow-shaped vane. A constant voltage is applied to a sin-
cos potentiometer that is attached to the shaft of the vane. Output from the 
potentiometer is in the form of a variable magnitude DC voltage that is 
proportional to wind direction. Technical specifications for the Weather 
Measure wind sensors are provided in Tables 6 and 7. 

At the Rattlesnake Mountain and Vernita Bridge monitoring sites, R. M. 
Young Wind Monitors are used to measure wind speed and direction. The R. M. 
Young instruments are shaped like an airplane fuselage. A propeller is 
mounted on the front of the fuselage of the vane assembly. The rotation of 
the propeller induces a current in a stationary coil inside the housing of 
the fuselage via the six-pole magnet attached to the propeller shaft. Output 
is a 2-volt peak-to-peak AC signal; the frequency of which is proportional to 
wind speed. Wind direction is determined by the R. M. Young sensor by 
applying a constant !-volt potential to a wire-wound potentiometer that is 
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TABLE 4. Technical Specifications for the Weathertronics Model 2030 Micro 
Response Anemometer* 

Accuracy •• • • • • • • . • . • • • • •• • . . • • •0.15 mph (0.07 m/s) or •I% 

Threshold •••••••••••••.••••••• 0.5 mph (0.22 m/s) 

Distance Constant .. • . . . • • • • • .. 5 ft (!. 5 m) 

Operating Range ••••••••••••••• 0 to 100 mph (0 to 45 m/s) 

Operating Temperature •.•....•• -40° to 140°F (·40° to 60°C) 

Diameter • •.. . •• . .. .. •.. .... .. • 2.75 in. (7 .0 em) 

Height ....... ........ ••• .••••• 12 in. (30.5 em) 

Turning Radius ••••••••••..•••• 3.8 in. (9.7 em) 

Weight/Shipping Weight ...•••••. 2.5 lb (1.1 kg) I 7 lb (3.2 kg) 

TABLE 5. Technical Specifications for the Weathertronics Model 2020 Micro 
Response Vane. 

Accuracy ..•...•........ ~...... •2° 

Resolution . ••• .• . . . . . . . . . . . . . . <1% 

Threshold .. • .... .. • ••• .... .. .. 0.5 mph (0.22 m/s) 

Damping Ratio •.......••.•••... 0.4 

Delay Distance • • . ... .. ... • • • • • 3.5 ft (L07 m) 

Operating Temperature .•••••••. -40° to !40°F (-40° to 60°C) 

Diameter .. • .... .. .. .. .. .. .. ... 2.75 in. (7 .0 em) 

Height .. • • • • • • • • • ••• • ••• • • • • • • 12 in. (30.5 em) 

Turning Radius ••••••••.••••••• 18 in. (45.7 em) 

Weight/Shipping Weight •••.••••• 2.5 lb (1.1 kg) I 7 lb (3.2 kg) 
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TABLE 6. Technical Specifications for the Weather Measure Model Wl03 Cup 
Anemometer 

Accuracy •••••••.••••••••..•••• •0.15 mph (0.07 m/s) or •1% 

Threshold • .• . .• • • • • • • • • ••• • • • • 0.6 mph (0.27 m/s) 

Distance Constant ••••••.•••••• 5 ft (1.5 m) 

Operating Range ••••••..••••.•• 0 to 100 mph (0 to 45 m/s) 

Operating Temperature .•.•••••• ·30° to 140°F (·34° to 60°C) 

Diameter ...................... 7 in. (17.8 em) 

Height .......... ... . .......... 16.75 in (42.6 em) 

Weight ..... ······••*•••• ...••• 2 lb (0.9 kg) 

Shipping Weight • .. .. .. .. . .• .. • 3.5 lb (1.6 kg) 

TABLE 7. Technical Specifications for the Weather Measure Model WI04 
Lightweight Vane. 

Resolution .. .. .. .•• .. .. ... .... 0.72° 

Threshold ••••••••••••••••••••• 0.75 mph (0.34 m/s) 

Distance Constant ••••••••••••• 3.5 ft (1.1 m) 

Potentiometer Linearity ••••••• 0.5% 

Diameter ...................••• 

Height ••• ~ •• 0 •••••• 0 • 0 ••••••• 0 

Weight ....................•.•. 

Shipping Weight •.•.••••••••••. 

37 in. (94.0 em) 

17 in. (43.2 em) 

4 lb (1.8 kg) 

5 lb (2.3 kg) 



attached to the vane shaft. Output is in the form of a variable magnitude DC 
voltage that is proportional to wind direction. 

Two types of R. M. Young Wind Monitors are used: the Model 05701-RE at 
Vernita Bridge aud the Model 05305-AQ at Rattlesnake Mountain. The Model 
05701-RE uses a four-blade, polystyrene plastic, helicoid-shaped propeller. 
The Model 05305-AQ uses a propeller of similar design but is made of 
polyproylene plastic. The Model 05701-RE instrument has a lower wind speed 
start-up threshold. The Model 05305-AQ instrument is designed to be sturdier 
under high wind speed conditions, such as encountered near the summit of 
Rattlesnake Mountain. The technical specifications for the R. M. Young wind 
sensors are provided in Tables 8 and 9. 

Between 1958 and 1982, wind directions and speed were measured on the 
410-ft tower using the Bendix Aerovane Wind Transmitter -Model 120. This 
instrument is similar in shape to the R. M. Young wind sensor. A three-blade 
propeller (described in the instrument's literature as an 11 impeller 11

) is 
attached to the front of the fuselage of the wind vane. The propeller is 
connected to the armature of a tachometer magneto. A voltage proportional to 
the speed of rotation of the propeller is output from the tachometer. Wind 
direction is measured by a synchro rotor that is coupled to the vane. The 
synchro electrically transmits the vane position to a remote synchro. 

AIR TEMPERATURE SENSORS 

There are two types of air temperature sensors deployed at the Hanford 
site: C1imatronics Fast Response Air Temperature Sensors, Weathertronics 
·Platinum Temperature Probes. The Climatronics temperature sensors are 
deployed on the 200-ft, 40-ft, and 30-ft towers. The Weathertronics 
temperature sensors are deployed on the 410-ft tower and are used for 
sub-surface monitoring. 

The Climatronics Fast Response Air Temperature Sensor - Hodel 100093-3 
uses a two-thermistor composite that is directly exposed to the air from 
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TABLE 8. Technical Specifications for the R. M. Young Wind Monitor - Model 
05701-RE with the Polystyrene Propeller 

Threshold for Vane Assembly •••• 0.9 mph (0.4 m/s) at 10° displacement 

Damping Ratio for Vane ••••.••• 0.65 

Threshold for Propeller ••••••• 0.5 mph (0.2 m/s) 

Distance Constant ••••••••••••• 3.1 ft (1m) 

Operating Range •••••••.•••.••. 0 to 70 mph (0 to 30 m/s) 

Diameter of propeller ••..••••• 8.7 in. (22 em) 

Pitch of propeller .••••••••••• 11.7 in. (30 em) 

Height 

Length 

. . . . . . . . . . . . ~ "' ......... . 
~ ...................... . 

14.8 in . 

25.4 in. 

(38~ 

(65 em) 

Sensor Weight •.••••••••••••.•• 1.5 lb {0.7 kg) 

Shipping Weight ••••••••••••••• 8 lb (2.7 kg) 

TABLE 9. Differences in Technical Specifications for the R. M. Young Wind 
Monitor · Model 05305-AQ with the Polypropylene Propeller 

Threshold for Vane Assembly •.•• 1.0 mph (0.5 m/s) at 10° displacement 

Damping Ratio for Vane •.•.•••. 0.45 

Threshold for Propeller .•••••• 0.9 mph (0.4 m/s) 

Distance Constant .••••...•••.• 10.5 ft (3.3 m) 

Operating Range ••••.•••••••••• 0 to 112 mph (0 to 50 m/s) 

Diameter of propeller •••.••••• 7.1 in. {18 em) 

Pitch of Propeller •••••••.•••. 30 em (11.7 in) 
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inside a protective cage. When a constant voltage is applied to the device, 
a variable magnitude DC voltage is output that is proportional to the 
temperature of the air around the thermistors. The technical specifications 
for the Climatronics temperature sensor are provided in Table 10. 

Two types of Climatronics sensor shields are used to shield the 
Climatronics temperature sensors from direct and diffuse solar radiation and 
precipitation: the Naturally Aspirated Shield P/N 100552 and the TS·IO Motor 
Aspirated Shield P/N 100325. The naturally aspirated shield has a louvered 
design that consists of three anodized aluminum sectional louvers, The 
louvers are separated to provide natural aspiration while shading the sensor. 
Under full sun, with winds in excess of 7 mph (3 m/s), absolute errors 
typically do not exceed 0.7°F (0.4°C). The motor aspirated shield is designed 
to shield the sensor from both short· and long·wave radiation. The motorized 
fan provides a high air flow rate past the sensors, ensuring a proper mixture 
of ambient air for measurement. The shield can house four different types of 
Climatronics sensors: a temperature, two dew point, and a relative humidity 
sensor. The open end of the shield's cylinder should be faced north to keep 
the sun from shining into the cylinder and causing errors. The unit is about 
34.1 in. (87 em) long, 8 in. (20 em) wide, and 17.75 in (45 em) high with the 
optional dew point shield. 

On the 200·ft towers, the temperature difference (AT) between the 200·ft 
and 30·ft levels on the tower are monitored using a matched pair of Climatronics 
temperature sensors. Oata from the sensors are used to determine the air 
temperature at the sensor's respective measurement level and also the 
temperature difference between the 200·ft and 30·ft levels on the tower. 

The Weathertronics Platinum Temperature Probe ·Model 4470 uses the 
variable resistivity of a platinum wire at different temperatures as the 
temperature sensing element. The platinum element is mounted in a stainless 
steel housing that is approximately 6 in. (15 em) long. The output is a 
voltage that is directly proportional to the air temperature. The sensor is 
mounted in a Model 8150 motor aspirated shield to protect it from direct 
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TABLE 10. Technical Specifications for the Climatronics Fast Response Air 
Temperature Sensor Model 100093·3. 

Range .....•••••.........•••........ ~22.0° to 122°F 

(-3o.o• to so.o•c) 
Accuracy & Interchangeability ••••••• •0.27°F (O.I5°C) 

Time Constant . . . . . • . . . . . . . . . . . . . . . . 0.6 s 

linearity ................... n••••• z0,29°F (0.16°C) 

Leads • • • • • • • • • • • • . • • • • • • . • • . • • • • • • • 3 
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solar radiation. Air is continually drawn through the mechanically aspirated 
shield past the sensor. The technical specifications for the Weathertronics 
Platinum Temperature Probe are provided in Table II. 

SUBSURFACE TEMPERATURE SENSORS 

The Weathertronics Model 4470A Platinum Temperature Probe is used to 
measure subsurface soil temperature. This instrument is an enhanced version 
of the Model 4470 sensor. The technical specifications for this Weathertronics 
temperature probe are provided in Table 12. 

DEW POINT SENSORS ON THE 200-FT TOWERS 

To measure the dew point at the 5-ft (1.5 m) level on the 200-ft towers, 
Climatronics Dew Point Sensors -Hodel 101197 are currently used. These sensors 
are mounted inside the Climatronics motor aspirated shields that also house 
the Climatronics air temperature sensors. The dew point sensor consists of 
two gold wire electrodes wound around a fiberglass wick impregnated with 
lithium chloride (LiCl). The wick also encloses a thermistor temperature 
sensor. When the hygroscopic LiCl crystals absorb moisture from the atmosphere, 
the crystals change to a liquid solution. This causes the electrical 
conductivity of the wick to increase, allowing a current to flow between the 
gold wires. The AC voltage applied across the gold wire electrodes causes an 
increase in temperature due to resistive heating~ This increase in temperature 
causes water to evaporate from the wick allowing the liC1 to recrystallize. 
This causes a decreases in the wick 1 s electrical conductivity and resistance 
heating. Eventually a dynamic equilibrium is reached between the vapor 
pressure of the salt and the surrounding air. The air temperature at this 
dynamic equilibrium is the liquid-crystal transition point temperature, and 
it is sensed by the thermistor temperature sensor. The transition temperature 
is then converted to the dew point temperature using a signal conditioning 
translator. 
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TABLE 11. Technical Specifications for the Weathertronics Platinum Temperature 
Probe - Model 4470 

Range ••••••••••••••••.•••••.•• -sa• to 212°f (-so• to 100°C) 

Accuracy·~···················· •0.2°F (0.1°C) 

Time Constant *················ 15 s 

Cable Length •••••••••••••••••• 16ft (5 m) 

Number of Conductors •••••••••• 3 

Active Element Size ••••••.••.• 0.75 in. (1.9 em) at tip 

Size ••.••••••••••••..••••.•••• 0.4 in. diameter by 6 in. length 

(10 mm by ISO mm) 

Weight/Shipping Weight .••.•••• 0.5 lb I I lb (0.22 kg I 0.45 kg) 

TABLE 12. Technical Specifications for the Weathertronics Platinum Temperature 
Probe - Model 4470-A 

Range ••.•••••.•••••.•••••.•.•• -sa• to 212°F (-so• to too•c) 
Accuracy •..••••••...•••••••••• •0.2°F (O.l°C} 

Time Constant ..•....••..••.... 15 s 

Cable Length •••••••••.•••••••• 5 ft (2m) 

Number of Conductors ••••••..•• 4 

Active Element Size ••••••••••• 0.75 in (1.9 em) at tip 

Size .•••••••••••..••..•••••••• 0.25 in. diameter by 6 in. length 

(6 mm by 150 mm) 

Weight/Shipping ••••.•••••••.•• 0.5 lb I I lb (0.22 kg I 0.45 kg) 
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The Climatronics dew point sensor will measure dew point temperatures 
from -40° to 120°F (-40° to 50°C). Output from this instrument is in the 
form of an AC signal. The instrument will operate in relative humidities 
from 100% down to the relative humidity at which the LiCl temperature is about 
4°F {2°C) above the ambient temperature, generally between 18 and II% depending 
on the temperature. The response time of the instrument depends on the rate 
of air flow over the wick and the direction of change of the dew point. The 
higher the airflow over the probe the greater the response time. Likewise, a 
declining relative humidity increases the response time. 

PRECIPITATION MONITORING 

Automatic monitoring of precipitation is conducted at the Yakima Barricade, 
Rattlesnake Springs, and Pasco Airport monitoring sites. The instrument used 
at these sites is a Weather Measure P50!-I Remote Recording Rain Gage. The 
instrument has a 8 in. (20 em) diameter opening far collecting precipitation. 
Two chrome-plated brass buckets alternately fill with precipitation and tip 
causing momentary closure of a mercury switch. Data from the rain gage are 
recorded at each site by the JMP-834 and transmitted to the HMS, along with 
other data, every 15 min. The technical specifications for this Weathertronics 
temperature probe are provided in Table 13. 

SOLAR RADIATION MONITORING 

Two instruments manufactured by the Eppley Company are used to measure 
solar radiation. One instrument measures direct solar radiation and the other 
instrument monitors indirect solar radiation. The instruments are deployed 
to the south of the HMS. Data from the instruments are transferred to the 
HMS over a buried, dedicated line. Values are recorded on a strip chart in 
Room 110 of the HMS. Hourly values are later input to the 622 VAX for 
permanent storage. 
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TABLE 13. Technical Specifications for the Weather Measure PS0!-1 Remote 
Recording Rain Gage 

Orifice ••.•• , ••••••••••.•••••••••.• 8 in. (20 em) 

Default Calibrations ••••••••••••••• 0.01 in. or 0.25 mm 

Switch ......................... ~··· Mercury with 0~1 s closure 

Accuracy •••••••••••.••••••••••••••• 0.5% (calibrated at 0.5 in./hr) 

Materials .H .................... q. Aluminum and brass 

Size ••••.••••••.•••••••••••••.••••• 20 in. high by 9.5 in. outer dia. 

(51 em high by 24 em outer dia.) 

Weight/Shipping ••••••••••.••••••••• 10 lb (4.8 kg) I 13 lb (7.3 kg) 
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HYGROTHERMOMETER 

At the HMS, a Hygrothermometer System Model H083 is used to measure the 
dew point temperature. The monitor is located at 5 ft (1.5 m) above ground 
level or the near-surface instrument array located northwest of the 410-ft 
tower. This instrument was developed by the Technical Services Laboratory 
for the National Weather Service. The instrument is a climatic thermometer 
and dew point indicator composed of three parts: an aspirator, transmitter, 
and a display unit. The aspirator, a mushroom-shaped object, is the monitoring 
unit. The waterproof transmitter is housed within 5 ft (1.5 m) of the 
aspirator. The remote display unit is located in the HMS and receives data 
from the transmitter via a dedicated line. The unit displays the dew point 
temperature using an incandescent digital display. 

The hygrothermorneter uses a chilled-mirror system to monitor the dew 
point. At the dew point temperature, water vapor begins to condense forming 
optically detectable droplets. Using a feedback loop, a mirror in the 
instrument is maintained at the temperature at which a thin film of condensate 
is barely detectable on the surface of the mirror. This temperature is then 
measured by a thermal sensor on the mirror. Output is a DC voltage that is 
converted to a digital signal at the transmitter. The technical specifications 
for this instrument are provided in Table 14. 

DOPPLER SOOAR 

The Remtech doppler sodar uses three antennas to emit and receive acoustic 
signals that are used to monitor the thermal structure of the atmosphere. 
The antennas are large~ hollow, distorted cylinders with emitter/receivers 
inside. One antenna is pointed vertically, the other two point at an angle 
of 18° from the vertical and are oriented at an angle of 90° from each other. 
The antennas emit a series of acoustic waves into the atmos~here. These waves 
are partially reflected back to the antennas by slight variations in the 
temperature structure of the atmosphere. The reflected signal is received 
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TABLE 14. Technical Specifications for the Model H083 Hygrothermometer 

Operating Temperature ••••••.•••• -ss• to 1S8°F (-50° to 70°C) 

Relative Humidity ••••••••..••••• S to 100% 

Wind •••••••••••••••••••••••••••• 0 to 50 knots (0 to 26 m/s) 

Ambient Temperature Accuracy •••• •1°F from -sa• to 122°F 

(•0.6°C from -so• to so•c) 
Dew Point Accuracy ••••••.••••••. •l.0°F (0.6°C), when> 32°F (0°C) 

Sample Rate ···~·········~······· 2.5 per second 

Aspirator Size and Weight ••••••• 14 in, x 8.5 in. x 8 in. and 6 lb 

(36 em x 22 em x 20 em and 2.7 kg) 

Transmitter Size and Weight ••••• 19 in. x 14 in. x 6 in. and 28 lb 

(48 em x 36 em x 15 em and 13 kg) 

Display Unit Size and Weight •••• 19 in. x 5.5 in. x 15 in. and 14 lb 

48 em x 14 em x 38 em and 6 kg 
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back at the antennas, which act as receivers as well as transmitters, as a 
continuous echo train. The sodar uses the phase difference of the outgoing 
and incoming acoustic signals to compute the horizontal wind speed, the 
direction theta of the horizontal ~·ind, the vertical wind speed (w), the 
standard deviation of w, and the standard deviation of theta at various levels 
between the surface and 2000 ft (600 m) above the ground. 

The return signal from the sodar is analyzed on a small DEC computer 
that is part of the Remtech sodar system. Processed output is transmitted to 
the HMS from the 200-ft tower monitoring sites via microwave links. At the 
HMS, output is displayed in a numerical format on a monitor screen at the 
HMS. More detailed information on the sodar is provided in Appendix A. 

CLIMATRONICS IMP-834 REMOTE TELEMETRY UNIT AND SIGNAL INTERFACE 

This device is composed of the IMP-834 Signal Interface, Model ISK-001157, 
and the IMP-834 Telemetry Unit, Model ISK-001268. The purpose of this device 
is are to acquire, process, and transmit data from 
the HMS (via a repeater on Rattlesnake Mountain). 

remote monitoring sites to 
Inputs to the device may 

be analog, counter, or digital. The device has 12 analog channels and 4 
counters. The IMP-834 scans its channels for information every 5 s (every 
second for the tipping rain gage), stores the information for 15 min, and 
sends out 15~min averaged values. 
half-hour, and IS min before and 
sequence of numbers, transmitted 

Values are transmitted on the hour, the 
after the hour. The output is a digital 
at 416.5 MHz with 4 watts of power. 

The IMP~834 is used at most locations to process the analog signals from 
the instruments, average the data, and transmit these data to the HMS. At 
some monitoring sites a Climatronics signal conditioner may be used to pre­
condition signals before they reach the IMP~834. This pre-conditioning is 
required at sites using the Weather Measure anemometers with their sin~cos 
potentiometers but is optional at other monitoring sites. 
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DATA PROCESSING AND TRANSMISSION 

In this section of the report, additional information is presented on 
how signals from the monitoring instruments are converted to meaningful data 
and transmitted to the HMS for usage and storage. 

INSTRUMENTATION ON THE 410-fT TOWER 

The wind and temperature sensors on the tower send their output signals 
to the Weathertronics Signal Conditioning Module (SCM). The Weathertronics 
Anemometers send an AC signal with a frequency range of 0 to 1014 Hz and the 
vanes send a variable magnitude OC voltage signal. The SCM produces two output 
signals for each instrument. One output is a 0- to 10-millivolt DC signal 
that is proportional to the wind direction or speed. This signal is sent by 
dedicated line to a strip chart recorder located at the HMS. The other output 
signal is a 0- to 5-volt DC signal that is also proportional to the wind 
direction or speed. 

The Weathertronics Platinum Temperature Probes also send their output 
signals to the SCM. The SCM produces two output signals for each instrument. 
One output is a 0- to !-volt OC signal that is proportional to the measured 
temperature. This signal is sent by dedicated line to a strip chart located 
at the HMS. The other signal is a 0- to 5-volt DC signal that is also 
proportional to temperature. 

Output signals from the SCM travel through a dedicated line to a 
Multitronics multiplexer located at the HMS. The multiplexer is an electronic 
device that converts analog inputs from each of its 30 channels to digital 
information. The multiplexer processes the analog signals from the SCM into 
digital information. The HMS's VAX 11/750 minicomputer scans all the channels 
of the multiplexer every 5 s (through an RS-232 link), and the information 
obtained by the VAX is stored on the computer's hard disk. 
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When Bendix Aerovane Transmitters were used to measure winds on the tower, 
their output signals went, via a dedicated cable, to Bendix-Friez Model 141 
Aerovane Wind Recorders at the HMS. The recorder is a two-element device 
that simultaneously produces, in separate channels, inked tra:es of wind 
direction and speed on a continuous paper chart. The chart could be set to 
advance at 1.5, 3, or 6 inches per hour. The wind speed output voltage was 
on the order of 0 to 10 volts. Oata on the strip charts were analyzed by the 
duty meteorologist at the HMS and averages were recorded in the log book. 

SURFACE INSTRUMENTATION 

The information from the hygrothermometer are sent by the instrument's 
transmitter over a dedicated line to the display unit. Values are manually 
recorded by the duty meteorologist and are interactively entered into the HMS 
VAX ll/750's meteorological database. Output from the wind and air temperature 
sensors on the near~surface instrument array follows the same data transmission 
pathway as does data from the 410-ft tower. Similarly, data from the 
Weathertronics subsurface temperature sensors follow the same data transmission 
pathway as the air temperature sensors on the 410-ft tower. 

Data from the solar radiation instruments are continuously transmitted 
over a dedicated line to the HMS where they are displayed on strip charts in 
Room 111. Data on the charts are read hourly by the duty meteorologists and 
are manually keypunched in the HMS VAX 11/750's meteorological database. 

Data from the station's tipping rain gage is sent over a dedicated line 
to a strip chart in Room 111 of the HMS. Data on the chart are read hourly 
by the duty meteorologists and are manually keypunched in the HMS VAX ll/750's 
meteorological database. 
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DOPPLER SODAR 

The REMTECH Doppler Sodar sends data to a continuous tape, which stores 
data for 3 days before recycling and writing over the first day on the tape. 
The So(ar equipment package near each 200-ft tower is located in the site's 
climate-controlled instrument shed. The data are IS-min averages. Currently, 
there is no method of long-term data storage, except on the erasable tape. The 
information from the sounder is transmitted via microwave to a receiver in 
the 200 West Area; from there the signals are sent by wire to the HHS. 

Serious problems have been experienced in using the REMTECH Doppler Sodars 
on an operational basis. The maximum height at which these sodars seem to 
monitor has been about 1300 ft (400 m), significantly less than the projected 
2000 ft (600 m). Reliable performance has only been achieved during fair 
weather and when the instrument has been operating in a temperature range of 
77° to 86°F (25° to JO"C). ln addition, the interface between the VAX and 
the sodar has caused problems for the HMS's VAX computer. Also, AC noise 
from such devices as the HMS•s air conditioners have interfered with the sodar•s 
performance. As5istance is being obtained from the REMTECH Corporation to 
help remedy the problems that have been encountered. 

INSTRUMENTATION ON THE 200-FT, 40-FT, AND 30-FT TOWERS 

Instruments on the 200-ft and 40-ft towers send their output signals to 
their monitoring site's Climatronics Remote Meteorological Station (RMS) signal 
conditioner. The Climatronics F460 Wind Speed Sensor outputs a 2.0-volt peak­
to-peak AC signal, and the F460 vane outputs a variable magnitude OC voltage. 
The Climatronics Dew Point Sensors and Climatronics Fast Response Air 
Temperature Sensors send similar signals to the RMS. The signals from the 
air temperature sensors at the 30-ft (9-m) and 200-ft (60-m) levels on the 
200-ft towers are used to compute AT, in addition to being used for directly 
monitoring local air temperature. 
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For 30-ft towers equipped with Weather Measure wind sensors, signals are 
output as 0· to 5-volt DC signals. For sites equipped with the R. M. Young 
Wind Monitor, the anemometer sends an AC signal with a frequency range of 0 
to 456Hz and the vane sends a 0- to !·volt DC signal. 

Output signals from the instruments go to the RMS, which produces one 
output signal for each instrument. The output signal is a 0- to 5-volt OC 
signal that is proportional to the parameter being measured. This signal is 
sent to the IMP-834 to be digitized and transmitted. 

The IMP-834 unit scans its channels for incoming information every 5 s. 
This information is stored for 15 min and processed into a 15-min average. 
Every 15 min, starting on the hour, the IMP transmits the 15-min averaged 
data via a UHF digital signal (at 416.500 MHz) to the repeater located on 
Rattlesnake Mountain. The repeater then sends this signal to the UHF base 
station at the HMS. From the base station, data are sent to the VAX 11/750 
via an RS-232 serial data link. 
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MAINTENANCE AND CALIBRATION PROCEDURES 

In this section of the reportl the routine maintenance and calibration 
procedures for the instruments use,d in the Hanford Meteorology Monitoring 
Program are presented. Most of the instruments in the program undergo routine 
maintenance and calibration at least once a year. In addition to routine 
procedures, additional instrument repair, maintenance, and calibration are 
done on an •as needed" basis. 

A formal program of in-house annual maintenance and calibration is in 
place for most instruments, with procedures carefully outlined in the PNL 
Quality Assurance Manual (PNL MA-70). For new instruments, the manufacturer's 
recommended procedures are generally followed until formal procedures are 
prepared~ For some instruments, a formal program for maintenance and 
calibration has not been developed because outside organizations have assumed 
responsibility for these functions (e.g., the National Weather Service services 
the stations mercury barometer). 

FORMAL PROGRAM FOR MAINTENANCE AND CALIBRATION 

Annual maintenance and calibration are performed for all wind and 
temperature sensors. A formal program of annual maintenance and calibration 
began in 1975. This program incorporated many of the procedures that had 
been conducted on a routine basis as part of the existing in-house pnogram of 
maintenance and calibration. Formal maintenance and calibration procedures 
exist for the instruments specified in Table 15. 

Details of the calibration and maintenance procedures for the instruments 
listed in Table 15 are presented in Appendix B. 
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Table 15. List of Instruments for which Formal Maintenance and Calibration 
Procedures Exist. 

• Weathertronics wind sensors 

• Climatronics wind sensors 

• Weather Measure wind sensors 

• Weathertronics platinum temperature probes 

• Climatronics temperature sensors on towers 

• Radio telemetry translator 

~ Radio telemetry translator calibration for the Weather Measure Model 

SC701 Signal Conditioning System 

• Remote radio telemetry data acquisition system (Climatronics 1MP-834) 

• Weathertronics Model 5141 humidity monitoring system 

• Remote Telemetry Station System Calibration 
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PROCEDURES FOR INSTRUMENTS THAT ARE NOT PART OF THE FORMAl PROGRAM 

The solar radiation sensors at the HMS are not calibrated by HMS 
technicians, but are sent to National Oceanic and Atmospheri( Administration 
(NOAA) laboratories for calibration every few years. The twu solar radiation 
instruments were last calibrated in 1981 and 1984 and prior to that in the 
mid-1970s. During these calibration procedures, the units were both found to 
be operating correctly and properly calibrated. 

The hygrothermometer at the HMS is not manually calibrated. The instrument 
has a built in self-check system. If problems arise, the instrument is shipped 
to the NOAA to be fixed. 

Formal maintenance procedures have not been written for the Climatronics 
Dew Point Sensor. At the present time, the manufacturers maintenance procedures 
are being followed (Appendix C). 

The Ooppler Sodar self-calibrates every hour. The systems output is 
routinely examined to search for mechanical failures. The only maintenance 
performed is the cutting of weeds and grass around the sodar antennas to prevent 
the impedance of the acoustic signals • 

. The mercury barometer at the HMS is calibrated every few years by a 
technician from the National Weather Service. This calibration is performed 
at the discretion of the weather service and is consistent with the calibrations 
performed at the ~ather service's own stations. Every 6 h the microbarograph 
is calibrated to match the mercury barometer. 
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FIGURE 1. A Map of the Hanford Site and Surrounding Areas. The location of 
the HMS is indicated by a darkened square. Other meteorological 
monitoring locations are denoted by darkened circles. Site 
identification numbers are plotted alongside the symbols. Using 
smaller type, Hanford route numbers are also plotted on the map as 
are 11 240 11 for State Highway 240 and 11 ALR 11 for Anny loop Road. 
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TERRAIN (100 M) 

FIGURE 2. A Map of the Terrain of the Hanford Site and Surrounding Areas. 
The contour lines are labeled by single digit numbers that 
represent elevation above sea level in hundreds of meters. Each 
contour line represents a change in elevation of 200m (660ft). 
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FIGURE 3. A View to the North-Northwest of the HMS {622 R Building). 

FIGURE 4. A View to the East of the HMS's Doppler Sodar Antennas 
and the 410-ft Instrumented Tower. 
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FIGURE 5. A View to the West-Southwest 
of the 410-ft Instrumented 
Tower. The HMS is 1600 ft 
(500 m) to the west of the 
tower and is visible (bracketed 
by trees) in the lower right 
hand corner of the picture. 

FIGURE 6. A Close-Up View of the Middle and 
Upper Portions of the 410-ft Tower. 
Instruments are mounted on the booms 
that are visible at the 100-, 200-, 
300-, and 400-ft levels on the tower. 



FIGURE 7. A Close-Up View of the Two Lower Monitoring Levels on the 410-ft 
Tower. The instrument booms at the 30- and 50-ft levels on the 
tower are visible. To gage the influence of the tower on the 
wind, measurements are made on two oppositely pointing booms at 
the 50-ft level. 

FIGURE 8. The Instrument Array Deployed 70 ft (25 m) North-Northwest of the 
Base of the 410-ft Tower. Wind sensors are deployed at 7 ft 
(2.1 m) above ground level, an air temperature sensor and a hygro­
thennometer at 5.5 ft (1.7 m) above ground level, and three sub­
surface temperature sensors at varing depths in the sandy soil. 
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FIGURE 9. A View to the Northeast of the Base of the 200-ft Tower at the 
300A Monitoring Site. The base of the tower is surrounded by a 
gravel pad laid on a partially stabilized sand dune. A corner 
of the site's instrument shed is visible on the right edge of the 
picture. The 300 Area is in the background. 

FIGURE 10. A View to the South-Southwest from Near the Base of the 200-ft 
Tower at the 300A Monitoring Site. The tower's gravel service 
road extends to the antennas for the doppler sodar. A large 
"blow-out" formation is present on the sand dune a short distance 
to the south of the sodar antennas. 
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FIGURE 11. A View to the North-Northeast of the 
200-ft Tower at the 300A Monitoring 
Site. The doppler sodar antennas are 
in the foreground slightly below the 
level of the base of the 200-ft tower. 

• 

FIGURE 12. A Close-Up View of the 200-ft Tower 
at the 300A Monitoring Site. 
Instruments are mounted at the 30-, 
100-, and 200-ft levels. Also on the 
tower are a UHF radio antenna and a 
microwave receiver/transmitter. 



FIGURE 13. A View to the North-Northwest of the Base of the 200-ft Tower at 
the FFTF Monitoring Site. The base of the tower is situated near 
the middle of a large gravel pad. The FFTF reactor dome is 
visible on the right side of the picture. 

FIGURE 14. A View to the South-Southwest of the Base of the 200-ft Tower at 
the FFTF Monitoring Site. The site•s instrument shed is to the 
right of the truck, and the doppler sodar•s three antennas are 
visible in the background to the left of the truck. 
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FIGURE 15. A View to the West-Southwest of the 
200-ft Tower at the FFTF Monitoring 
Site. A large "blow-out" sand dune 
formation is located northeast of 
the site. 

FIGURE 16. A Close-Up View of the 200-ft Tower 
at the FFTF Monitoring Site. 
Instruments are mounted at the 30-, 
100-, and 200-ft levels. Also on the 
tower are a UHF radio antenna and a 
microwave receiver/transmitter. 



FIGURE 17. A View to the Northeast of the Base of the 200-ft Tower at the 
lOON Monitoring Site. The base of the tower is situated on a 
large gravel pad. The site's doppler sodar antennas are 
visible between the tower and the instrument shed. The 100-0 Area 
is in the background. 

FIGURE 18. A View to the West-Southwest of the Base of the 200-ft Tower at 
the lOON Monitoring Site. The 100-N Area is hidden from view 
behind the natural formation of earthen mounds that are visible 
in the background to the left of the tower. 
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FIGURE 19. A View to the Southwest of the 200-ft 
Tower at the lOON Monitoring Site. 
The site's three doppler sodar antennas 
are in the foreground. The 100-N Area 
is hidden from view by the mounds 
visible behind the monitoring site. 

FIGURE 20. A Close-Up View of the 200-ft Tower 
at the lOON Monitoring Site. 
Instruments are mounted at the 30-, 
100-, and 200-ft levels. Also on the 
tower are a UHF radio antenna and a 
microwave receiver/transmitter. 



FIGURE 21. A View to the East of the Base of the 40-ft Tower at the lOOF 
Monitoring Site. The base of the tower sits on a gravel pad 
onto which vegetation has intruded. In the background are the 
bluffs on the east side of the Columbia River. 

FIGURE 22. A View to the North from Near the Base of the 40-ft Tower at 
the lOOF Monitoring Site. The truck in the middle of the 
picture is at the intersection of Hanford Routes 1 and 2N. 
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FIGURE 23. A View to the West of the 40-ft 
Tower at the lOOF Monitoring 
Site. The western end of Gable 
Mountain is in the background to 
the left of the tower. 

FIGURE 24. A View to the East of the 40-ft 
Tower at the GABW Monitoring 
Site. The western end of Gable 
Mountain fills the background. 



FIGURE 25. A View to the West of the 40-ft Tower at the GABW Monitoring Site. 
A gravel pad surrounds the base of the tower . Gable Butte 
(to the west of Gable Mountain) is barely visible behind the 
utility poles in the background to the right of the tower. 

FIGURE 26. A Close-Up View of the Wind Sensors on 40-ft Tower at the GABW 
Monitoring Site. The wind sensors on the 40-ft towers are 
mounted at approximately 30 ft (9 ~) above the ground. 
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FIGURE 27. A View to the West-Southwest of the 30-ft Tower at the PROS 
Monitoring Site. The tower is on a partially stabilized sand 
dune. Rattlesnake Mountain is in the background. 

FIGURE 28. A View to the East-Northeast from Near the 30-ft Tower at 
the PROS Monitoring Site. The cars are parked on the west side 
of Hanford Route 10 near the former location of the Prosser 
Barricade. 
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FIGURE 29. A View to the North of the 
the 30-ft Tower at the PROS 
Monitoring Site. 

FIGURE 30. A View to the Northwest of the 30-ft 
Tower at the EOCC Monitoring Site. 
The tower is situated at the edge of a 
large gravel lot near the northwest 
corner of the Ecology Reserve compound. 



FIGURE 31. A View of the Buildings and Gravel lot to the Southeast of the 
EOCC Monitoring Site. On the left, slightly out of focus in the 
near foreground, is a close-up view of the naturally aspirated 
shield that houses the site•s air temperature sensor. 

FIGURE 32. A View to the West-Northwest of the Base of the 30-ft Tower at 
the EOCC Monitoring Site. Rattlesnake Mountain is in the back­
ground. The surveying instrument in the foreground was used at 
each of the monitoring sites to determine their exact locations. 
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FIGURE 33. A View to the East of the 30-ft ToWE!r at the FRNK Monitoring Site. 
The tower is situated between a gravel road (on the right) and a 
short dirt road (on the left). Rows of apple trees are north and 
south of the roads. Cultivated fie lds surround the orchard. 

FIGURE 34. A View to the West from Near the Ba!;e of the 30-ft Tower at the 
FRNK Monitoring Site. Farm equipment is stored to the west of 
the tower. 
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FIGURE 35. A View to the South from Near the Base of the 30-ft Tower at the 
FRNK Monitoring Site. South of the tower the rows of apple trees 
are only a few trees deep. The rows to the north of the tower are 
substantially longer . 

FIGURE 36. A View to the North-Northwest of the 30-ft Tower at the RING 
Monitoring Site. The poplar trees are located on the other side 
of the junction of Rickert and Ranger Roads, about 230 ft {70 m) 
away from the tower. The northwestern rim of the Ringold Valley 
is visible in the background. 
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FIGURE 37. A View to the South-Southeast from Near the Base of the 30-ft 
Tower at the RING Monitoring Site. The southeastern rim of the 
Ringold Valley is visible in the background. 

l 

FIGURE 38. A View to the East from Near the Base of the 30-ft Tower at the 
RING Monitoring Site. Cultivated fields dominate the landscape to 
the east of the site. 
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FIGURE 39. A View to the East-Northeast of the 30-ft Tower at the SAGE 
Monitoring Site. An electrical substation is in the background 
to the left of the tower. This picture was taken from the east 
edge of Mountain Vista Road. 

FIGURE 40. A View to the West of the 30-ft Tower at the SAGE Monitoring Site. 
The trees in the background are across Mountain Vista Road from 
the site. The row of poplar trees is about 1000 ft (300 m) away. 
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FIGURE 41 . A View to the Southeast of the Base of the 30-ft Tower at the 
SAGE Monitoring Site. Beyond the desert grasses and brush 
near the tower, cultivated fields dominate the landscape to the 
south. 

FIGURE 42. A View to the East-Northeast of the Base of the 30-ft Tower at the 
WPPS Monitoring Site. The base of WN P-2's 200-ft meteorological 
tower and its instrument sheds are visible behind the 30-ft tower. 
The WNP-2 reactor building is in the background on the right side 
of the picture. 
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FIGURE 43. A View to the West of the 30-ft Tower at the 
WPPS Monitoring Site. The base of the tower 
is situated on sandy soil with desert grasses, 
not on the gravel pad at the end of the access 
road. Rattlesnake Mountain is in the background. 

FIGURE 44. A View of the 30-ft Tower at 
the WPPS Monitoring Site. 
WNP-2's 200-ft meteorological 
tower, with instruments mounted 
at the 30- and 200-ft levels, 
is in the background. 



FIGURE 45. A View to the East of the Base of the 30-ft Tower at the WYEB 
Monitoring Site. The Wye Barricade guardhouse is in the 
background behind the tower. Air sampling instruments are 
in the foreground near the base of the tower. 

FIGURE 46. A View to the East-Northeast of the 30-ft Tower at the WYEB 
Monitoring Site. The base of the tower is situated on a partially 
stabilized sand dune, a "blow-out" dJne formation is in the 
foreground. The Wye Barricade guard,ouse is visible at the 
extreme right. 
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FIGURE 47. A View to the West-Southwest of the 
30-ft Tower at the WYEB Monitoring Site. 
The tower is on a partially stabilized 
sand dune. Rattlesnake Mountain is 
in the background just visible behind 
the tower and air sampling equipment. 

FIGURE 48. A View to the West-Northwest of 
the 30-ft Tower at the GABL 
Monitoring Site. The tower is 
located on the east summit of Gable 
Mountain. A small instrument build­
ing and a tower are down the slope 
to the right of the 30-ft tower. 



FIGURE 49. A View to the West-Southwest of the East Summit of Gable Mountain. 
The upper half of the 30-ft Tower at the GABL Monitoring Site 
is visible behind the scaffolding near the right edge of the small 
cinderblock building on the east summit. 

FIGURE 50. A View to the Northeast from the East Summit of Gable Mountain. 
The GABL Monitoring Site is at an elevation of nearly 650 ft 
(200 m) above the level of the Columbia River. 
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FIGURE 51. A View to the Southeast of the 30-ft Tower at the EDNA Monitoring 
Site. Trees at the old Hanford Townsite are visible in the 
background to the left of the tower. The tower is located on 
clay-like soil near the foundation of a small building. 

FIGURE 52. A View to the South of the 30·ft Tower at the EDNA Monitoring 
Site. Two parallel lines of gravel mounds border a pit to the 
east of the tower. 
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FIGURE 53. A View to the East of the 30-ft 
Tower at the EDNA Monitoring Site. 
The bluffs on the east side of the 
Columbia River are visible in the 
background behind the gravel mounds. 

FIGURE 54. A View to the West-Northwest of the 
30-ft Tower at the WAHL Monitoring 
Site. The tower stands against the 
south wall of a metal building. 
Cultivated fields are to the west of 
the site. 



FIGURE 55. A View to the North-Northeast of the 30-ft Tower at the WAHL 
Monitoring Site. The tower is mounted against the south wall 
of a metal-sided storage building. A line of trees form a 
north-south running windbreak a short distance to the east 
of the tower. 

FIGURE 56. A View to the South from Near the Base of the 30-ft Tower at 
the WAHL Monitoring Site. The irrigation pond is immediately 
south of the tower. The line of trees that forms a north-south 
running windbreak extends toward the south on the left side of 
the picture. The Umtanum Ridge is visible in the background. 
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FIGURE 57. A View to the North of the Base of t he 30-ft Tower at the RSPG 
Monitoring Site. The site•s rain gage is visible to the left 
of the tower. The trees in the background border the creek 
that contains the outflow from Ratt lesnake Springs. 

FIGURE 58. A View to the West-Northwest from Near the Base of the 30-ft 
Tower at the RSPG Monitoring Site. The trees in the background 
border the creek that contains the outflow from Rattlesnake 
Springs. The eastern edge of the Yakima Ridge is visible above 
the tree line. 
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FIGURE 59. A View to the South-Southwest of the 
30-ft Tower at the RSPG Monitoring 
Site. In the background, across the 
Dry Creek Valley, are the Rattlesnake 
Hills. 

FIGURE 60. A View to the South-Southeast of the 
30-ft Tower at the ARMY Monitoring 
Site. The southern end of Rattlesnake 
Mountain is visible in the background. 



FIGURE 61. A View to the West-Southwest of the Base of the 30-ft Tower at 
the ARMY Monitoring Site. Washington State Highway 240 runs 
across the middle of the picture along the floor of the Cold 
Creek Valley. Rattlesnake Mountain is in the background. 

FIGURE 62. A View to the East-Northeast of the Base of the 30-ft Tower at 
the ARMY Monitoring Site . The towel' sits on the edge of a 
gravel pad. 
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FIGURE 63. A View to the South-Southwest of the 30-ft Tower at the YAKS 
Monitoring Site. The Yakima Barricade guardhouse is visible 
behind the tower. The site's automatic rain gage is the 
small cylindrical object to the right of the base of the tower. 

FIGURE 64. A View to the North of the 30-ft Tower at the YAKS Monitoring 
Site. A dirt road leads from the near the Yakima Barricade 
to the base of the tower. 

101 



FIGURE 65. A View to the West of the 30-ft Tower 
at the YAKB Monitoring Site. Air 
sampling equipment is positioned 
around the base of the tower. 

FIGURE 66. A View to the South Across 7th Street 
of the 30-ft Tower at the 200E Monitor­
ing Site. The tower is situated in a 
roped-off radiation zone. The PUREX 
Plant is in the background . 
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FIGURE 67. A View to the Southwest Across 7th Street from the 200E Monitor­
ing Site. A steam pipe runs east-west along the south side of the 
road. The smoke stack on the right side of the picture is near 
the Critical Mass Laboratory. 

FIGURE 68. A View.to the North from 7th Street Nea~ the 200E Monitoring Site. 
A port1on of a waste storage tank farm 1s on the right side of 
the picture. Gable Mountain is in the background. 
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FIGURE 69. A View to the East-Northeast of the Base of the 30-ft Tower at the 
Battery Powered 200W Monitoring Site. The site is located near 
the southwestern boundary of the 200 Nest Area. Facilities 
within the 200 West Area are visible on the horizon. A tumble 
weed is lodged on the 30-ft tower between two support struts. 

FIGURE 70. A View to the North-Northeast of the 30-ft Tower at the 200W 
Monitoring Site. The site's battery is recharged by the solar 
panel mounted on the lower portion of the tower. A short gravel 
path leads to the base of the tower. 
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FIGURE 71. A View to the South-Southeast of the 30-ft Tower at the 200W 
Monitoring Site. The local soil is very sandy with sparse 
vegetation between the desert brush. Rattlesnake Mountain is 
in the background. 

FIGURE 72. A View to the Northwest of the 30-ft Tower at the Battery Powered 
VERN Monitoring Site. The Vernita Bridge, which crosses the 
Columbia River, is visible to the left of the 30-ft tower. In the 
foreground is an unmaintained portion of the road leading to the 
old Vernita ferry dock. 

105 



FIGURE 73. A View to the South-Southeast of the 30-ft Tower at the VERN 
Monitoring Site. This photo was taken at a point approximately 
halfway down the slope between the tower and the Columbia River. 
The site's battery is recharged by the solar panel mounted on the 
lower portion of the tower. 

FIGURE 74. A View to the East-Northeast of the 30-ft Tower at the VERN 
Monitoring Site. The tower is situated on the remains of the 
ferry terminal's parking lot. Desert grasses now grow up 
through the gravel. The foundations of two small buildings 
are visible in the foreground. 
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FIGURE 75. A View to the Northwest of the Meteorological Instruments at the 
RMTN Monitoring Site. The monitoring site is located on the rocky 
crest of Rattlesnake Mountain; vegetation is sparse. The site is 
near the astronomical observatory. Two of the observatory's domes 
are visible in the background on the right side of the picture. 

FIGURE 76 . A View to the North, Down the Slope of Rattlesnake Mountain, From 
Near the RMTN Monitoring Site. The northeastern slope of the 
mountain is fairly steep as it drops away from the narrow crest. 

W7 



FIGURE 77. A Close-Up View to the Southwest of the 
Meteorological Instruments at the RMTN 
Monitoring Site. The site's wind sensors 
are mounted at the top of the taller pole. 
The larger wind instrument on the shorter 
pole provides data for the astronomical 
observatory and is not part of the site. 
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FIGURE 78. A View to the North of the Wind Sensors 
at the PASC Monitoring Site. The wind 
sensors are mounted on the roof of the 
airport's old control tower. 
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FIGURE 79. A View to the East-Northeast of the PASC Monitoring Site. The 
site's wind sensors are mounted on the roof of the old control 
tower. Also visible on the roof is a large, stuffed, toy dog. 
The lower levels of the tower are occupied by Bergstrom Aircraft. 

FIGURE 80. A View to the South-Southeast from the Roof of the Pasco Airport's 
Old Control Tower. 
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FIGURE 81. A View to the Northwest of the RICH 
Monitoring Site. Wind and temperature 
monitoring instruments are mounted on 
the roof of the airport's old control 
tower. The ground floor of the tower 
is used by Airborne Express • 
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FIGURE 82. A Close-Up View to the Southwest of 
the Wind Sensors at the RICH 
Monitoring Site. The wind sensors 
are mounted on a short pole near the 
middle of the control tower roof. 
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FIGURE 83. A View to the South from the Roof of the Richland Airport Control 
Tower. Aircraft hanger buildings are located to the south of the 
control tower. The airport•s wind sensors are mounted on the 
building immediately south of the control tower . 
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SELECTED INFORMATION FROM THE REMTECH DOPPLER SODAR OPERATING MANUAL 
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z, ~ OPERATING eRINCIPt£5 

The REMTECH DOPPLER SOOAR functions like • pulaed udu, 
but inetead or an electro•egnet!c wave, it ••it.e~ an 
acouatic wave st 1 frequency or 1600Hz (or 2400Hz). 
The SOOAR haa tl'lr•e antennae, which ror conveniencs; will 
be nu.Oersd l; Z and J throughout this .. null f J h the 
vartical entenna; l and 2 are antennae tilted rrom the ver~ 
tied at an angle or 18• (l.5,.5g ror 2400Hz.), 
Seen rro• above; the engle between the ... ea or antennea 1 
and 2 ia no•inally aqual to 90• aa shown in figure 2.1. 

Thb three~dimenaiond config~o~ration or the REHTECH SiJOAR 
per•i ta the meaa~o~re•ent or three~di•enaionnal wind speed 
(horizontal wind speed and the direction theta or the ho~ 
rizontal wind, and vertical wind speed w) 11 well 11 the 
atanderd deviation or w and the etandarc! deviation or 
theta. Theea are h!ghly ueet'ul turbulence/etebJ.lity indi~ 
catora. F'or each or the three ll'ltannaa the measureeent 
cycle ia compoaed or ·a llriet' acoustic burst whoea pule a 
length ie on the order or 1.50 ••· The acoustic power used 
is 60 ~ {JOO W or elect~ical power). 

The eeriee or acouatic wavaa propagating outward through 
atmosphere are partially reflectad baclc to the ant.nna 11 
a continugua echo trl.in due to alight Yariationa gf" te111pe~ 
rat~re (and thue or density) aJ.gng the pulse path. 

Ttl detect these raturning echoes, thot co11presaign drh=r 
ie electronically switct-ed into 1 sena.:.tive ,.icropnone 
conf"iguretion; illl.,edietely after the acouatic burst has 
been genl!rated. 
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T~a llt.ttud• ft"o- which • qiv•t~ (;ll)t't!on :lf t."t• ac .. nd •n•l'<JY 
••• baclueatur•d !.a euHy ealcubt•d by noting th•t •t 
ttu11 lfi"'C af • P*l'iod af' tia• Mt" fQl.LCwifl9 • tnna•iulcn; 
t."l• ac .. nd 1\aa qde • :ound tl':!.P of 

' 

' 
' z: if 1: Jl 

' 

fo •et:oapllal' th••• •••urM•i"'ta lA.)'&-1:' l)y layttt' (by cona­
cutiv• 2' ~~; hy•:a; fer euaale), it it r••c•u:uy to d.hide 
the ti- tftll' t.rtt'lafllis•ion .!.!'ltQ Cdlrr••pand.!.,,g a•qatenta cf 

ti••· 
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The .eho receiv•d by the antenna after • pulee t~enemiaaion 
hte ce~tein che~eete~istice. 

Fint or ,u; tt'ul dqnal b ntr•••ly weak. 

ic Ulvatute thh etate-.nt, the vclte;~e app.l.hd to the 
te;r•inelt of • ecmp;reeaion ttriveC" r.ruring tnf'I.Misdon i.s 
«rcl.!nd 60 "''Cite. Kowowu, dur1n9 C"WQ8ption it ctn be •• 
-..• •• 30 flY tnd nev11.r exceeds ItO v, uniee• e '<'•l'Y hiqh 
ceg.t'H of ..cunt ni:ilae i« preeent ~#~.~ring the aeeuruent. 
The.refora. the :.eti.,eC echo is not euc!ibla to the operetor 
l::eeeuee ;.t ie uverel d& lo ... r then ttHt ~~J41tary thr$ahold 
of th+ hu.•n aar. 

VU;h llUCh e wellk re<:•LY•c! aignel th• queel;:.f.on uln• .. tG 
the p1•U$1~1lity of cbteinlnq any .... ur ... nt• 1t all. 

In fact~ veing tn• techniqu•• cutllned below it ia =•rf•ot~ 
ly (a .. ibie; dnce : 

th+ tnt.Mea '" Cit'eeU.onel, ';.1\Ye lJ..siUng by SO d8 any 
.. cient noises perceiYed ~Y the eeeond•rr l~•• parallel 
tc the ground. In addit!en; the antennas w•:e ep.cifie•l~ 
ly d•ai;ned for Y•ry lo• noise trene-ieeiQn :eeepticn • 

.. The l"'e'l:lthltr' s thurael and ahetron!c Miee doea 
not eJo:e•ed 15 nw by ueinv per-l"ar~~t•nce fi!tuto; 
end by meking sci•ntificelly ao~nd choice• ln re­
hr~nce to the ••pHI"icatian chain ilfld its ll.ua ... 
c.hUd electronic co~ponenta. 

- rinelly, the meth~d empioyed ~Y the ~inicoeputer 
in pri)Ctllinq th• ret1.1rn•d p;ul•• dlows the ue• 
or d~t~"~d• "'polluted" Oy hiqil bvltla of al!lb.l.ent 
l'loi.se. 

Seca~.~aa of tll of than factor& the noaine! ad•ini~!• en.:. 
viro~ent•l noiee level 1• at la3et &5 d8A for beeic 
ay:at .... 
That !lt!tefl•~ if tha tllb1ant noiea ia leas or •quai to 65 
dSA. the Scdar •y•tes wiil provide a ainiPVa range of 
200 •· 1n 90 S of e.•••• in all •stsprolqgisa1 cgnSiti?QI 
(Stander!! $yet-). 
But. becauae the ral•~ant paraaete~ ret .. asure•ent is the 
signal to nc1aa ratio, it ia paeeibl• tQ -.aaut• ft higl'l•r 
aobl•nt nci•• le~el in qooc ••t•oroloqieal eonditlens 

H.$.! Aobia~t noise doe• not aff~et dtt~ quality ~e01ue1 
the softw•r• taN•• care of ei~ll ta ~oiae ratio 1nd :•n 
inv•l!d»te indtvidull meaaur•m~t 1n ease al" t~o ~i9h e.­
OJ.ent noiee witt'ICbt nen'lliling" average ~o.IJHI epeed. 
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Th• I'!!IHECH SCCAit ill Ill'\ exMpt.icnfolly aft'ectlvl!l taol tor 
~:eking et•o•pn.,ric IUI••vruents. Th• ftrat pi.•c• of 
tnrc=matian extr•et•G fro. the -.ae~eaant ta the intenaity 
or tn• effective backaoatterec stgnale. T~• SOCAR aubl~lelt 
the n:,ilr;t naie11 free tl'le infcr111e:ti:H, receivll'd b) the 
eoapl'oteaiOf\ d.tbtltf'fl, retllifling only the echo return. 

The intenl!.ity o' tni• teee.iveo t~cho dap~ttli.'llllt •• in L.,a en• 
of Uly rular. on the length •nd power of t~e tranaUhd 
P'lllee; the tleu; of "'idtn of the r•nhing •nhnna; th• •t"' 
.. asph«<l'ic scattaring chll!'ecterhtles end the •tteniJ•ticn 
du.dttg IJ'IIit rmntG tr.ip p,~s••qe. 
The pc .. n Gt the lel!ltttred lt:hO .is p.rcportJ.ond ~I) the 

te~~•.r•t~.r• ttrQo:ure func~iof\ : Cr2 ,deftn•d •• 

' z {t(:<•d .. r;lii:Ji 
c ~ ~----------~------. 

' 

the horizontal line rep.re•ent.s a !ea~portl average, 

r !x • r} end T (x) an r•ape1:1thdy the air te11perature 
tl the '"" point~t af tile vectors x • r tnd ~. 

r it en tl"'e ol'tltr of th• l/2 ltnf!jth or an accustic ....... 
( 10 cs at 1600 Ml opet'et1ng r~equenc} ) • 

Expresaed ~~ • tiapler •enn•r, cr2 is • •••aure of t~e in~ 

teneity or to'le 1111all t,edll fll..!ctuttiona or the tir ~eli!pe,;, 
retuf'e, 

A.l 



The REHTtCH SODAR thua; d~• net aeaaure av•~•9• tempar~ 

tur•, bvt nthsr th<~~ qu1nUt)' l CT 2 • Tllie is n.iuable 

bee•v•• cr1 has l•r91 veluee, ltld repeatlble patte~; 4u­

~inq conditio~• 1ueh •• } grQund be••d radiltion tnve~ 
aione; otithin dout.<l tl'lunio~ layu-11; at U11 pu·tphery 
or eol'lveeti¥1 col~n• ot ther••l• (with which glide~ pilot• 
ere fuilbr}~ in sn bue:tt/la~d brHZI f~:onhl surftce 
end in a general ~Y •t th• boundary betw11n •• .. •e or eir 
of different te.~ratur••· 

rna ltOfrtCH SOOA.R tnue p.raYidu Ill' excellent and ecnt.in1.1a114 
reeafil of the et.ac:;ephe1'1c thermal etr~Jeturs. 

Far II'X-pl•; !t n.edily pt'13videe the height !:!f the "wi:o:ec 
lay•~., so "~'11 .. l'Y to air pal!utiol'l sod•li"9 at'ld eontrol 
efforts~ 

A totdly auta.atl\1 il'lvet•icn :i•tectian tc~Jtina bued a~ 
SOOAR outpu~• h•• b11n ~11t1d 1nd is showl'l in following 
r1gun Z.). 
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Loc•112atiqn cf • t~eratut~ invertion rroc nueerized 
dah furnhhed by th• SOOAJI' tt quuhr-hour il'lhrvtll 
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Tho uc:;~nd kin4 cf !.nfon•Uon that tha SCOAR ctlt:ulat~a 
biSIIid on th• b•ckac•tt•ud ocho roceivfll by uch •ntltl'lnl; 
is th11 t'tdJ.tJ. •lind spe11d •long tha l••• u:!• at ttactl 
altitude l•y•r •••Pl•d• Th• s••ll eleeenta of thorsol 

turtlv1enco uaponalbltt for the ~ 2. •ovtt at t.'\• apaald af the 
wind, thus • 4o~ble Ocpcler •fteJt reeult•• ~~en thtt acoua. 
tic Ott•• reach•• th••• ~~~~ first Oo~plar eff•ct ~s reslize4 
-.hlle the observ•c is fixed and ttl• ht<;et is i.t'l "otion. 
then, ...,.n th••• celltt :toll::roadc••t by b.llleks;;;eth:tinq • pt:rt: 
of th• !!JI)Utu:l anuqy they haY« :recdv«G; c ncond Oopclu 
affe~t ill cataln.a fro• thA point of vlew of tn• Qbaa:rve:r~ 
who i• atill in 1 fix•d po•itJ.an, but thi• tie• tho Ooppll:r 
effotct h CS\I•otd by • •cb.Ua t:tan11itt11.r. By w•y of 
ex••pJ.a; th• frequency v•::htlon i• o.n the otdet or 10 liz 
for each ~tet per .. cand or :radiel wind apa•d; et • 1ignei 
f.ueuane:y or .1.~&00 H~. Of eO\It .. ; in pr.cti::e th!s r~•qu•n­
ey ch!ft e•n be st~on91y •••••d dt even •r•••O by the P~•­
aenoe of >!t•e•••iv• •.Ohnt ~is.. bYt this pnblli• lllil..l. be 
di•ou-•d f\lll'ther in p.:raqraph l.:Z. •nU tle4 "Signel Pro­
c•••inq rochn!qu••· 

Redial •P••<~• for eech tlt.itud• byer .. mpled are therefore 
obtdn•d for e'rti'r)' tr•neaia•ion.:.nc!!ption cyclaj alonq the 
o ... ••1• of ••ch antanne. To do thia the tt.ing ia divided 
into discrete ata~e starting et the end of each puls• 
tr•n•lde•ion. 

'th« •il'lieo•pubr t."'an ey~::l•• tl"'• tll'aflaet~iv•r to b'eqin th• 
a ... ptcee~• en 1nothat antenna, and eo on, tha t!•pleet 
cyd• ct~viO\Idy C.im; the l;l,:Jil.z;) lit:: ••..• 

Since the REHTtCH SOCAR nee thr~ entennaa by • ti~le za­
tn .. atieal eeordil\llh tnnaror••Ucn~ it ee" e/llct;l4te th• 
thre~di~•~•to"•l wi~d .aeld eu•ponwnta. In addition the 
!"&ll.llbnt ll)e•d ( Y ) and ¢i.tli'Ctien (t~•h) or tha hari• 
::ontd llfinda a.nd vertical (w) llfinlfa u• abo e•J.oulttld. 

T~ls i• sche .. ti%«4 rel4o~1ng 9•9•· 

The .eho l"tansity infor!ntiot~ i• only ot1t11ned fro.11 the 
v1rtle1l ant•~•, 

ln •ddltion to th• neta;e wind ,pelt(! and ciif''IOHOn :infor.:. 
zat.to~. !he shfldlrd d'evi•Uon of thlte and "" at-1 alst~ 
pll'i)Yidad. 
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The following hble i• • typloal d•h di4pley rra~r~ the 
•inil:o•puttr 1 

{hen .. ith the option dilllpleriruil tt'le shl'dud devistiaro 
of redial wind lpt«dl} 

" •• • 10 , ,, ,.. '"' 
ECHO s lCHO S.P££0 Til" A • TUA " ' " 501 sa:: 

100 ,., 0 0 0 0 0 
70 -&9!19 ... .,, -sass _,, -g"9119 37 " -sus -sass ••• .:l:Zt -sgss -9599 -sss9 ,. ., 
" -sse~ •SSS!S -139'JS -seas -14 -9'J9'3 ,,. " -99!:19 -sass ,. 3::2 -us& ~9SS!.i -sas;, .. ,. ,. ,. .. 9!i91 •9899 •9999 !9 " " ,. ,. -SSI!!IS 3U :30111 -99!19 1 -99"39 J2 ., 
71 •9999 2:5"0 :n -9995 ·! .. sass •• 20 

100 ,. ,. , .. ..sass ... " 30 18 ,.. Zl 20% z,s 11 
_,, ,. ,. 17 

!!4 22 291 2'% 11 -· 17 19 31 
lU ., ,., ... • •ll ., ,. 

" 1!!!!: •• ,., Z70 ' I •• ,. 
" :7S " '" ... • 1 24 20 2! 

1'..)4 ,, :z• '" • " " 21 Z5 
:.sa .. S:Z3 :t.,e • " :a 30 27 
:Ziil " ••• 2,. J • .. 2Z ,. 
3SS Zl '" "' 2 23 '" 

,. 30 
2!7 -9999 !20 241 3 Zl •SSSS ,. 37 
GS!i • .,, z::~e 0 " " 

,, 17 
7SS " "' 231 , 18 ,. .. %7 
5.;::7 •• ""' UG • 10 2> 20 27 
37!! ' 337 200 • 13 •• .. ,. 
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J, SIGNAL PROCESSING METHOD 

3.1. • Antenna "tunini;" 

3.1.1. - Automatic temperature compensation 

Unlike the speed of llectro111agnetic waves, the speed of 
aound, c, varies 11 a function of tha ta111paratura. 

Tha entenna of e SCDAR ia thua unauitable for continuous 
uaa, if theas verietiona in c, aru::j therefore in for e 
gh·en tran3•1aaior. f:eouancy, era r.ot ao111ahow account ad 
.. cr. During thl!l reception cycle th~ situati(ln J., evl!n 1110re 
delicate, since it is no longer c which •uat be considered; 
b\Jt c + 2 "R' vR bein~ the redial apaad of the wind along 

the be .. t axis at a given range fro• the tren11rnittar. Now 
although lvR h negligible u cc111panC to the 3!)11!~ of 

al:tctro111aqr:etic waves, 2.<R (for a:u111.,le 10 111/sl can :.-acre­

sent .;~ ei;nificant fract!o:~ of the apeed of aounC c (aoout 
JJO 111/sl, Therefore, in order to reduce vR for a given ho­
rizontal wind speed, we tilt our antennas et a rtthar nar­
row angle (18° at 1600Hz, and 15,5" at 2.400 Hz,). 

In order to "tune" an antenna to the transmission; the REM­
TECH SODAR auto&etically variea the e111ission frequency ec­
cording to temperature changes. 

An exa•ple of hoo,; dre•atio the effe~:t of 11 ta111pereture 
~:hange can be ia shown in Figure J,l. In thia figure the 
entenne gain varies 11 1 runctlon of the angle frolll the 
antenna axie, when the temperature ie 6"C (solid curv.e) and 
when it ill -1a•c (daehad curve) for a given rreo;<:.~ency of 
1579 Hz. 
The REHTECH DOPPLER SODAR will automatically change lts 
trana111itting frequency fro111 1579 hz at 6•c to 1512 hz at 
-l8°c to maintain the optliiiUIII antenna pattern (solid 
eurve). ~ithout te111parature ~:orrection, the :~ccndery lobes 
would increase by 6 dB for the te111pereture variation sMown. 
Thia ia equivalent to increasing the environ111ental noise in 
the antenna by a factor of four • 

A.13 
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•••••••• > ............................ . 

.. . . . . . . . . . . . . . . . . . . . . . . . . . ' ... 
tl\d fh:ed echoaa 
• * + + > + H 0 0 0 o • o > 0 

Joloat ~vil:'cn•err.tal noiae propa~d.aa p.tnll•l. to the qr;u.rnd. 
Therefore; the ability of thl tntfl'!na tn diet:inqubh bat­
-'••n the aeho {si91"cll) ll'ld tne allbient noise (ona ;:~ut of 
the tnnafer f!.lnetion of th~ .tnte!'f1a) it directly nllhd 
to the saeol\du'y lace erreet. lte nHd to be =neeened with 
1n aru;la if\ the 71' nnga fro11 thllt uh of tn& tilted an­
ttlnl'ee and in the 90• ul'tge ft1.11111 the uis of the vuUeal 
.al'ltltf\1\a, 

Fiqurt ) .2. following ahowa tha ~Jt~hMI traMfltt f~.<ru:,:tton 
"euve fU~waney foe an aru;ia of af'rlul of 71' (a giveo 
tllh.:! af\tenna). Ttiil aaauae1 t.'lat th111 lnc:~ing 
•nvl:-ort~~entd nciae ptopaqat&e pualhl to th& ground. 

Of eoura&, if the Main Min eouree dou not propa?}eta pa­
r•llei to the q::~und (nciu caused !iy ,.,.;tn(j i11 true f~r 
in•hncll!l); ti'la snhnra tran8fn fuoctiof'1 will ba diff~tl:'lt!'lt. 
ln di e•11•s tile dynui.:a "04lwun zinill!l and Mu.i~~>a in thr 
,nt;eMa trsnafer function rel•th« to a<:ov•lie Miae u-e st 
lent ~ d8. 

Thera are oniy be lfClutiona to J'li-ll prcbLt11 : 

hke tnto account th& anttl'lna 
tranefar function, 

inerean the •inhno~• signel tc 
nolte ratio threai'lold ty 6 de 
and th•n deenue the si;nai 
to nob• c:ap11bilily r;f the: syt• 
tee by a facto~ of 4. 

l,.et 1.1a new eanaidlll'r the ~tiai:tiltion of the anterf'nt to t'e• 
.. ova fb:ett ac:I\008. One can undentarto: eaaily, l:lurinq in 
111!nd tl't< c!iacuuion ebaut erwi:ronflit<nbl noiu, thet a SOCAI'I 
3houid be abla to atniaiz• tha antenna g1tn fOt' retv~na ec• 
e1nq fro"' tl'!a use dirlt"etion ee the fixed ecr.c. !f tl'>i!t is 
not proper!}' done. tl'lltl:'l! ean te callea where the fixed echo 
it ao 1t:ron~ that lt totally caneah L*'ll! uaaf~,;1 baOl<!!lcat• 
teted siqt'ld. 
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Trplc:Jal Dopplu Shl.Ct 

Range 

R•n9* or OOP?Lt~ 
Shift•d R•turn• 
Wl tl'l • UlJO It :a: 
T'«n••ittin~ rr•ou•ney 

• 9 L.----.,----,---.,----,.---,--'.· ...... rrequ•ne)' 111 Hz 

HH ! l52S 11515 1162.5 1 U7.S llit.!i 
lSGU lSSO 1600 l6.SQ 1100 
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---------· 
...................... 

It hu bun •tater:! thl!lt at 1,600 H:r: the Doppler •hHt 1s 
about lO H:.c pel.' •l• lif' redid speed, for equip111ent •l'lthHJ 
anter.l'lu "'" tilted at 18• in rdaU:>n to vertir:el; thu·s 
will tMr.fore b• a 11hHt of lO H:r: far ).:z 11/1 or hol'i­
tontd ~!llp(!nt~nt. r su figwre J ,). follodng ; • 

.t.e • ree~.>lt • l f it it Ce•irttd' to n••u.te ut! to 20 •I~ on 
ene ce~cne~t. the alqnal neede te be •n•lr••d fo: a ~ane­
wil!th af + 6<l Hz C'IU"~tered Ol'l the trtNimiuion frn11ieF'!c:y f 0 • 

A.17 
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!n creer tl,l U.l!lit th~ lntlvenp~• of t.coblent intuferer . .::e ea 
~v.::h aa puaaible, 1 band~psaa filter ia used. 

~ith reepaet to the ba~ksc•ttererl aignel. a pure elqnal is 
ttan-*lttla, b~t not received. 

The beckacattet~d elgn.el hu !!~ten iJhtU •nd •m!:Utude lfltdu­
lGhd fllr 11evnd .reaeuna other than tha Ooppier thift. 

- diatureer.ne alotHij the round-t:lp peth, 
- velocity t~rbuler.:e •ithin the be~kacetter1ng vel~•~. 
- ,;ep•rf•eti.cn,. of the IH'1t~~nll durin!} tr&r>f>lliuian lotH: 

r•c•pti.on. 
- un~tven s;:ethl distribution of the tT!er•a1 ctl h in tha 
b6Ckecatte.ril'll} voluae; 
- curvature !lf the eeoustie riii)IS t'u11 tc wind shel'!t •Mioh 
leti'J te the !iltlnq of :received uya wi!.h rupeet t!:l ~he 
e:ds or thre entenr.a. "hila tilting hu th• ot;vi...,,.s cc~ae­
:<ust~ce ()( etuanq.!n!J the time ttf p•e••ge, ane; u a ruv:t, 
~olt!!!rs tt"oe antotnna gain enQ introGueee phe•e at>ifts. 

411 of tt>eae eceumvhted effecte o,;lllii'1ah by tN~ enlat~e­
men~ of tl'le r:~u:;uency, the uawH cf which ie ':h!lt the re­
::eh•'fcl ai;nei INHiaftse•• an •ne:rqy dillt::ribution aa fellows 
).,1 fiiJU.t'~ ,.A, 
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J.:z.:z - raat Feuti&r Ttanafra'lll : why and ho .. 
' ..... ' ............................ . 

There an still co-ereial SC04.f!a wl'icl'l uu so-ea.l.hd 1;:-;­
teqra: methoda for eatimating DOPPltR sl'lift#. 7heea met~oda 
$1JC~ u z~tt<!! cro!llainqa ·llli·IIIO<::iatad with Aigr~ot1 tu noise <::or­
reoUon, cc•plltx eo~u·iath'::t: ano I'Ll (phale locked locp}, 
!nfer th•t IJ11bie11t noise is nearly flat {" .. nite~) aotoss 
the filter band .. idth. fhie or ec1.1r•• i1l not coue:t ~r.:•ei~ 
fical::.} in th• eua of fb:.ed eehoaa; .. rdeh; by the w•~; 
nona of the above 111ethod e•n detect. 
(Sa~ rollowi!'l9 fi11ure J,t\J, 
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-rutrsr:a·e one l"unds an eccurate fre-quent:) aoal"tlliS of th~ 
baekscattered signel. This is tccoGpllahed ln the ~E~TECH 
SCtlAR oy uaJ.ng ro,.u·ier An;dysill. O!.!t 11yate" "~i.xes" the 
er.ltt4u:l fnQllllr'ICy r wlth ths returf'!tr>r; eiqntl :~rovl.di!'!g 
.! b .ted and ilnQJ.n•'ir Cllllllanenh to th• lliniCOAP'IIte:r Art11~ 
lo9 to Oigihl {A/0} cor.verter bQUd. 

Sse followin9 figure ~.7. 
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The corres~onoing digital values are then ~recessed by 
software usin9 a comple~ Fsst Fourier Transform {ffT) at 32 
frequency points. Presently we are only usin9 the amplitude 
infor~atton and not the phase infor~ation contai~ed within 
the si9nal. More e~actly we compute a power spectrum by 
squaring and adoing the two fourier coaponents (rea! a11d 
iMaginary) at each fre~uency point. 

As 101 ue dealing with ra11d0.111 type of aignal and noise, we 
apply a windowing technique. A typical result is shown fol­
lowing figure }.8. with a printing output a11d corresponding 
graphics. 
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fnr:uM~cy l:l•"d. 7 ·' 

W%, •t 2400 H;c,) 
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rtnurlf J.a. 

Pl111144 not' tl"li!l !'fto ft•Qv~ncy ;~<e•k• whic.l" C1lrrellpOt~1:1 
tc o~r fr~qu&n~)' co~•~ pul••· See n•~t p•r11qr11ph. 
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You will 1'\0tice the~ ho ~peeka" IW?tlat en tht J)Nwi-.va fi· 
gure. Thill it because cur syate• ia not moncehtMIIUc; but 
ectuelly ueaa be difftoref'it freque-ncin :!vrin; the P1.1.:se 
~iaei~f'i. ihe reeeon for thie is ~•ry simple. With a •ono­
ehr~etic eyeta~ the ecceptance le¥el of the eiqnel to noi­
ee ratio •uat be Uf'll'iece:s .. rily hi9h, or tile probabilit)' cf 
•ccutil"'if Mise u d9n&1 will be u"teeepteble. With two 
pul••• o!'le dcaa "ct !(now whare the b•o carrespcndin; pea~~:s 
of the ntur"ling .signal. odll be: fre:quene~ l"eeted but one 
kno.a what the distance bet•aen these twc peeks should be. 

This compl.-entery infor••tion revvcaa the probability of 
teeepting not•• u •i9nd V~d •llowA the syete• to operate 
oM Moi:n poHuted al;nela. 
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This coding tl!cMni(lue ia 11.so V!U')I unful l'ot :lehetin9 
fiY~ii~d ee~oe1. Ty~ieelly. t~e eoftvare will to•e to the 
wrong cor:clu.tit>n in 20 l or tha una w.i t."l II!Cn;,tOht~:u:u.ti:: 

tecl'!ni!lue. f.:l!peeidly with -.all DOI'f'LE"I! a!'lifh, this ill 
probtbly the O••t thtt e4n be 1i)(J)4eted •hieh i4 cf ¢Durn 
un1ceaptabl•· WH!'I our t.ehniQJJe "Ill! only :uk• •htaku ,i,n 
e ~ of the oaEIJS •• th• joint ~robablliti•e ceiculetion 
e!'low&: 

(indly tt'<h hehniqut le•d• to v.rr ir1tnt4ting :udts 
reqerdin9 preoiaion. ~ot only ia •ac!'l rldl•! wind speed 
::olflput•C •• an •v•r•s• of two indep•ndent radial wir~d 
•petd• but the jlttar betwe•n the two !s alae uaeO •• an 
a:atJ.JII•te of the u•.sYt'!IU:nt error wh•n talrYlatir~q dg111s ... 

As a $WI'AI•r~ the cad•d pulse we •re using ellowe- tl'l iftl~ 
provuent in : 

slgn•l to noite ratio~ 
- capacllity or f1~•d echc detecticn, 
- measure~ent aerurac~. 

Cf course ~m.~trl >rore sochlsticated codi:19 tllcnniques can te 
use~ and this ditno~t any hardware ~odification en out ayt~ 
tfll du• tc the fact tl'•lt the puln an•pe le calca:lahd b~ 
t!•e lllini-to!llpuht and t11111n stored in the tur,sceiver FA;<~ 
Plle,.ory. 
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At hv~l j c-Q i• Oi\'ll!f'l at the lll"'d ~:r th~~o av~NI!;'ii'IQ P•:io:d ,, ' 
l 

CO" e- J " 

' 
H 

{ e Jk 

'"' 

or C'Q..,rse a mono•t•tic SOO.I.it wh.i~t'l points at liiff•r1H'~t vo .. 
t-u11•• at • qiven hr•r •:.,.,not re•lly gi'<'e J.nstantii'HI!Ous va­
llln of 6 • 

Therefore we •PJ.lf the r1.1H in":evration p•r1a:d (say H 
•in.) in Sllllln p.rit.dA for •hieh individt,d wit'ld profilu 
n•• I:':OIIIJ)Uhd • 

Presently t~e ucdl lnt.u;ration Qeriod.s u~ typi~aJ.ly one 
minute. 
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3.2,4.2. w Siqa<~•'" (<1'" .. ) calculatio~ t 

......... ~··············· .. ······· 
On t'te otner hand tr- w ia .:oa<~pu~ad uail'lg all qoo(:l Meaure .. 
ill:ol!rlt:e ;;ainer.l et o"• ll!vel dur!<'~q the ,...,11 intagl'ation pe­
riod and tl\en applying a!'! errcr correction u fcllewa t 

.... 
l 

' 

f:rr ia t"'e -.a.yrellent Ut'Ot' whi¢1'> il flilt!• 
•atad. •• alJ•eady &tatoO, uaing tt'>e jitt·.tt 
between th• two b•cluuatt•red p•a~o:a. 

A f'uqueney repreoJel'ltltiOI'i or !"hat is perf'oued is the Yol• 
lowing r1qura J.lO. 
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•, 

riqyre :.10. 

Ny 1• th• SOOAR NYOU!$T Freque"cy whieh l• typie•lly 
0 ,0, lf2: ror SOO •·l'•f'IO* fll')d thru-Gi-ndond operation 
eode~ Ve did not aho• •li•aing effrct. 
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Contrary t~ wh•t is vsually 5tateu; this law frequency 
samplin9 rate, eantr.ty tc tv~bul~nea &pectru~ astim•t•s 
....,,, one Met< to fece lliasinq. is nat * limiting factor fer 
e 11' w esHll\ata ll•ceu111• the u111plinq ih.elf La •az.y quick 
\ZOO Ill'!! fQr :co rut l.tyar}. 

if• tf'li!'lk that the 1100et liliiHlrtg factor ill tile tin of the 
Ulllpled vcluec which leads t.o ai9r.ific11nt sp.ttiel eveN-
9ing. 
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rna s.;c•R prc~ua :-~.~n.s en a Ft'P ll/l!J fre• :HCH.'IJ. £QUlP­
MENT CC~PeR~TIC~ (DEC) ~nder th• RTll cpe?ttinq ty•te:u. 

Thl OJ;enlin9 li'Y$ha etld S'COAR Cl'Oij:t .. 4U litOUd Qtl th• 
syst .. tap• >O:t systa. flGpQy disk) and a:• lo•d•Q euto••~ 
tieUly in the RAM •u:ory or t:tta e0111putet' '""eft svito!'!inq 
on { autoeatie bcot .. atnpi. 

1h• SOOAR proqn• is •ritt•n partly in fiHtTltAH hnqua.;:• ll'!d 
putly in MACRO n3-.bly bngu•91t. R£~U:Ck pto<t.llhls Utlll 
orogra• only in oejsct code fers~ 

~•n•q--nt of l:/0. 

- ca .. puht.ton of rut rauriu Tr•n•f~;~r••· 

£~tr•oticn or "ind cc~panenta fro• spectra. 

- \lptiand rul time e.ppl.ication acft>ouu 
su<:n u AutOIIIttic hep•re.tun i.n"e.nJ.on 
Ce:tecticl1. 

f'tle: Sa04li! lyflhlll b designed tCI lo'Otk 1'-ltO&ItiCill)' •nd t:C 
::ll'Oif\.Ce rdltble dat11 wllicll c:on not requin int:up:r•t•ti¢n 
t:ly a suecillht:. 

!'ha (!Ul'IH:ae of thb ::fe.sc:riptiCII' is limo1.r t:c pro•d<t• so.a 
q.ne:el inforsstiO~'• ror operstion•l ourpo•••• p;•••• refsr 
tc th• Cparat1~9 Pare .. ters aecticn, 

........... 
TMe SCOAR safhan is ~!~Ada '"P or a mdJ•. revt.J.ne 11r,<;i of .SI)e .. 
oifie t•sk subr¢utines. 

( Su n•:oc t ;:~ege) 
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I.li..IJ I)A,JfT I 

~ 

lNifl 

~ CALIS 

rr·r -
?MIT !I 

" -
2.1 

jL.RvtC~ 

• 
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Tellke QCerfor~~~ed t)y the4e QiHuent subrouti.nes ere 

• Pert 1 of mcin rcutine 

TM• put: ie execvted only once when the SOOAR p.t'OIJUIII 
ia loaaea. 

F'ILES Thie eubrouU.ne checks !r e pndoue data fUa 
••iata on t.pe or ~'"loQQY diak. !f it 111 the ceae; 
it coana this file ~ if not; it ~eetea and open• 
• n•w one. 

It tlao open• the Peraeet•~• 
SOD CON .I "'Ii <Mi"'.ich contdne ve!uu 
par•••tere neceeaery for operating the 

Hle (Nelle 
of •o.t'kinq 
Soder. 

!N!1 t Thill aubt::cutine petf!l:t'111e initidi,.tioM euen 1:111 
setting opwn:·et!ng per.lflllehn to thei.e eorrect ve~ 
luee (neding SCCC::N • .(Nl}; t .. tori:~g I'Uitt and u­
by reed!t~g the .herOYere =la-;k; cO!tQt.lting llh.IIPII or 
pu.t•• *• • 

• Part II of main routine 

Thill :~art c.::neiU.e of an inflnite loop. t•.::h tiln eo•.:. 
pl•hQ, the 1.:.oQ p-erfor-s on one •nt-.nn• Ue foUowinq Q:lc­
t'lttior:a : 

A'eceptJ.on 

- Signd proeeuing 

Thi1 loop ia inhrruQted a/; qinn l:lmu for JPtdll opera,;. 
l:i4n• •weh •• ttltent~•• ctlibr•tlon or •~•rtqinq p~triod com­
piJtetione. 
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Subroutines called at each coepletion of the loop are 

- CCNSOL 

- HUT2 

- SCICINT 

- FFT 

This subroutine 111anag111 1/0 between 
computer and ter~inala ((xa•ple 
changing a para111ater value from the 
maater conaole). 

This eubroutirre parfor111s initillin­
tions for para•etera which can var~ 
ft'D"' one pulse to another. 

This subroutine written in MACRO 
aaaa111bly language ia used for dri­
ving the Sodar Electronic Trenaceiver 
and performs proeeaaes including 

* frequencies ge!'leration by 
addressing 1 program~able 
divider; 

* relays sequence, 
* mixing of !Signal by 

eaiaaion frequency, 
• signal aampliru;~, 

• 

This subroutine CD111putes a Feat Fou­
rier Traneforlll on 32 complex pointa 
and give11 spectral density on J2 fre­
quency points for each layer. 

If the nu111ber of slices is set to 20, 20 FFT are co111puted. 
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Tl'<is subroutirut starts fro• 1 11~ec• 
tl'loll end trie• to ut;n~;:t; will(! IP••d 

wt ••en l1yer for e1c:l1 lflhrtna (See 
next ••etion ror detdls). 
!t •l•o haa special outputs th~ov9h 
RS•2'2 such aa apectrua viaualia.­
ticn., 

This avbroutine cc~putee a~el'l911 
end 4t&nda~4 deviation. 
Thaae vllluetl: ere not ecaputed at the 

$ftd or an ave~aging period but ere 
qontinovsly u~datad after each pui~ 
••• 

This aub~outine perfor•e 1 c:alibtl• 
Uon. ptr;1;~ure. 

Baaed en. • ws•r uleettd ifltarvll 1 
tyfl'ica.Uy lii"IU'Y t-o or tnra• hour•~ 
e ~ita r.oise il tflittld to obhin 
the i::'anafer fut~ctiofl or the antanna 
~a an t)fltilklola .,isahr. fr&111Jincy ia 
<•term:LM'tl •c~crl:fing to amciant noue 
ana Li: te•o•ratura. 

- tHTtC : Th:la aubroutine ie celled et th• an< 
or llv$~•9!ng time •nd perfor.a lhs 
fih•l ch•eking of results befort owt­
putting th~~. Thi$ subroutine •lao 
perter•• auto~atic dateetion of ts~ 
peretvre inversion (option•4). 
(Sse dehUa in the n~J<t uetiod. 
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Di 611/1.45 ,; 

... ,,, ................................ . 
This s~~aot~nt comput&l the inetenta~ 
necue wind s~eed eaftponent ooteinwd •t 
different altitude•· Thea• inatanta~ 
neoua v$luee will be averag~d to >!to-< 
vide art ever•9• veJuee of wind epeed 
ror • Qiven inteqration ~erioc. 

Th• detumin•tian of rtdhl Jlind st~ud 
f:ro111 the speetrv111 is perf-oru~ by PI!. 

In the following dneription, kee~ in ,.ind that we 
frequenc:iee wit!'~ the pu!u tnd so e:u weiting far 
gnificant ~ealr• in the c~t-ohe • 
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SPECTRUM 

LOOKING FOR TH( 4 HAlN PEAKS S!gnel 
Fi:red echo 

THERE: A FIXCD ECHO 1 

~E ~OOK FOR SIGNAL 
(two oth•~• peeks d!rrersnt 

rro111 two rillled echo peaks} 

IS SIGNAL STRONG ENOUGH 
COMPARE TO F"IXED ECHO 1 

INVAL!0,1,T!ON 

!NVALIOATION 

TAKE THE T~O HIGHEST PEA~S 

CARACTERIZATION 1 

- Distance in Hz bestween 
these peaks 

- Heqnitude retia bee tween the 
two pe•ka 

V • (Vl • V2)/2 

~ 
PLAUSIBILITY TESTS 

C!Vt 
SPEED 

- Ta•porsl pl•usibil!ty (coeparison o 
V to previaua wind apeed aeti~•tion) 

Spat!d phusibility (ca .. parhon of 
V level to level) 

tIS V PLAUSIBU 

/INVALIOATIONI VALIDATION! 

A.4Q 
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This e~Oro~tine ~ltforma final enecklnq of ~-­
sul te. 

ftnd tuts au : 

iie aalot, at each lafe-r and for taeh or the three c:uuPo­
ner>ta~ fa: a 111inii!IUII'I 1'11.t111bet of velidstiona {nu"'bar of 
esse$ where we were aola to extract a wind cam~oner.t). 

- :lie ask for 1 rea&OI'Ieble velva ef the 1$tandard .;lerviatione 
ef the trree components. T,1 ides is that a ap~tio~s 
point il" ~o~ii'IG spud date p~oOveea • hiqh shnd\ud. davia.:.. 
tion C!'he thr1U1hold ul~• af tbndard Qe.,.iation Gepena·a 
on turbulence eonditiarHI). 

If 0111 of thue fir.ll ta•~e ill Mgethtl, the eofbsn •ill 
inveltdtte t~a data tt the ineri~inateC layar. 
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4. ... OESCR!PTICN Of' THE MARCWARE'. 

~ne Meroware :oneiata of several ~•rta. the *•Jor 
onee •~• :iet•d below 

• the e~t•nnea end eocpre,aion jrivere. 
() rot * th:ee-diaeneionnal 0CPPL£R 
S®AR) which pe:for. the e.iui.on end 
reception cf the eeouctie aignel· 

• the POP ll~O~ coaputer with its e•qn-. 
tie etoraqe {eeaeette or floppy-Ci&k) 
end oth•t peripherals, 

• t~• power ~piifier ror .. ittins tha 
pulae. 

* th• S:OCAR tranaeeher (•hieh is 
epedfiedly dnigned for SOCA.R ope.u .. 
t!cns) and its power aupply unit. 

A.42 
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• 

General view of the ayete• a 

Photo 1 : Antennae on trailer (three tXll ayetee) 

\ ~ .... -= ':•• 

~ 

~ 
I .. , r-

(pleaee note A-1 and AO two type• or antennaa) 
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Photg 2 1 F"ront vitw of tl'te nelr. •ounted t'ltrd'"lt! •odulu 
for the REMTEGH SOQAR 
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.---------------, 
I I 

~ 1::1 Oo 0 • 
D ~ 
a 
D 
G 

[0-J 
• a 

..., t 

~~~ 
; 

~ • I 

B en: i- - -----------. 
~--: 
lLl_j 

____ j 

.. ... .. g 

I 
"----

--·--· ---- ---

r·~~~ 
[~l_ ___ l!t sfil 
~ro --------- -te~, ~ 
i~\: ~ [] 
~~~(: -~; 1- l • <l;a 

.{' -- 1:! . ~ 

figure 4.2. - Ceblee connection diagr•• 
(Or th l whole IYitlm 

A.46 

-



• 

~:~~C 50 Oz-

4.2. - rne antennas 

• fibnQlna paubcle!d and shel tu (!, 2), 

•.n ~ao:bil"'g "*tuial (foa111) ina.idll tl'la ahdte:r (Jj, 

a CQjiiiiHliGaicn d:-ive%' (4) witl'i a l'iorn {5} whoe• outpvt hu 
ta be sat axt~tly tt the fccua point of the parabo!otd. 

rnue be ldu ib•l!l en auppot-t.•!l by e: l!lta.il\'len steel 
•t"' (6) • 
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Oimendcne ' • • 2,;u • a • l, 74 • c • 0,27 il 

D • l,U ' r • l,S9 • 

::illlllt'l#iCi'l• ' ' • 1;~a:s • • • 1;ua • 
' • o.:wo • 
0 • 1 ;o•a m 
' • 1,140 • 

The thepe of H•a A 0 IOI''II.l A .. 1 ~ntennes are the um.e "iU: 1 
r•tio or 1.~ ro~ ell di~enslons. 
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4.J. - Mini-co~puter 

The SODA~ computer is a 
EQUIPMENT CORPORATION.) with 

POP UOJ fro• DEC (CIGIT~L 
tha following characterietice : 

lli bit worda 
li~ K bytas RAH me~ory 
floating point instructiot1 sat 
auto•atic bootatrap 

- four RS 2J2 portl 
one lli bit DIGIT~L I/O parallel board 
one 12 bit A/0 board with lli single enaed inputs (8 

differential inputs). 

As for tha software our syste111 operates under RT2 (subaat 
of RT 11). RT ll cpersting syata~ and F'ORTRAN IV language 
are optionnal for research oriented users. 

The mass storage is done using aithar TU 58 cassette recor­
der or double der.aity floppy dislo: recorder. F'or very hi;h 
storage raquirementa, a CIPHER q-tuck 111ag tape ncordar 
can be provided with 211.00 feet, 1600 SPI tapas. 

An LA 34 (or LA 38) printu is ueed ta the mastar console. 
F'~ apecific applicttiona we offer the following options : 

- Dot matrix printer with grey acale for fac-si~ile display 
in real time of the echo structure; 

8 colors full graphiC!! ID 100 video terminal with kay­
board. This te!'lllinal can be uaed u a VT 100 fro11 CE:C for 
software development. 

- eolor hard copy for t:-.e ID 100 video tar111inal. 

F'or a detailed description of the various co111puter modules 
and the RS 2J2 interface see Appendix Ne 2. 
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4.4 . - The power .. plifier 

-------------------
The typu of power .. plifier ueed with the SODAR 
ver1ea according to the coepreaaion driver type 1 

- BRYSTON 48 for JBL 2445 J 

- BRYSrON 38 for JBL 2425 J 
end JBL zaaz 

See follcwing figure 4.4 • 
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Rear view 

F"ront view 

f"igure • .•. 

OT 86/ 168 A 

- Shematie view or a 
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4.5. - Trt~ecei~er ·~ power eupp1iee 

The traneceiver power eupply unit ia connected to a 
110/220 VAC, 50/ 60 Hz. power line and providee four 
continuous voltages ( 5 V, 12 V, - 15 V, + 15 V) to 
the trenaceiver. The treneceiver ia controlled by the 
coMputer through three cable• (aee cabling plen) . 

See photo end e ei•plified functionel diagr•• of th• 
trane~eiver (rigure 4.5. ) following pegee • 
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Photo of the Electronic 
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' ••• 3-17-$7 

Caanelle 622R-10 
~.,;~ ~"''•"'"" u..__ 

STANDARD MAINTENANCE PROCEDURE 

;...,...vl'l,.,..-~11'\'et.lt e.,.,_ ,,. 
Om l!ohde Jjj)/ l-17-87 

"'' Supervfsor. General Instrument Servfcet A.S.O. 600 

RADIO T£lEMETERING TRANSLATOR CALIBRATION 
r;cnnFlEO f'fiOCEDURE 

"fi~-/1'1 M•' ~~~~n 
"' - ' . ), 
~?:,fl' SERVlCES 

f.:1ectrfca1 Shod:- Remote charn;e of shod: at 115 volt AC 1nput cot'!llector. 
Pi ncb Points ~ faldfng-tYPe Cabinet - Use cart tn closing. 

required because a balanced system is 
spec1 fications. 

Signal G.ener:stor - 0 to 500 Hertz, + 10 Vo1t peak capability. 

Frequency Counter - TG ver1fy signal input. 

1. GhEt •Two Seconds of Safety Thought• before proceedinq. 

2. Conneet Hght-wefgbt vane to translator- Do Not connect the anemcmeter. 
(In calfbratfon, the frequency generator replaces the anemometer}. 

3, Set functi.o11 switcl't in translator toW'. s. Zero. Monttor TP-1, Card 1 
(Ground) arn:i TP-2, Card 2 a:nd adjust R2, Card 2 for 0.00 VOC. S111itch 
TP~Z lead to T.?-2, Card 3 .md adjust IU 1 Can:! 3 for 0.00 VOC. 

Card 4 and 5 (averaging} are adjusted using R3 on fU ;esp&etive board 
for 0.00 VOC out at TP-3. This should take abQut 20 minutes per each 
adjustment as the tfme -:onstant tor each board fs about 5 m1nutes, and 
flve time constants should be allen<~ far the boan:l to settle to its 
f1nal value. 

TWO SECONDS FOR 
ShFETY THOUGHT 

B .I 

• 



2 Date J-17-87 

I P•Oood~·· No. r-, r.no 

STANDARD MAINTENANCE PROCEDURE j 622R-1 0 ] ot _2_ 
r---------------------------~-~~--~====~ 

IV. PROCEDURE OR METHOD OUTLINE (cont'd) 

On cards 6 and 7 (offset buffers) short the junction at R2 and R14 to 
TP-5 and TP-4 (zero to IC-2) and adjust RJ o~ each board for 0.00 VDC at 
TP-2 on edch card, Remove short when zero (RJ) is set. 

4. Apply a 491 Hertz, +10 Volt signal to wfnd speed cal. terminals (red and 
black banana jacks). Place function switch to .zero sin/cos position. 
Set R3, Card 2 for 1.00 VDC at TP.l, Card 2. Set R4, Card 3 for -1.00 
VDC at TP-1, Card 3. Waft about 20 minutes per adjustment and set Rl 
for -1.00 VOC at TP-1 on cards 4 and 5, using respective adjustments and 
test pofnts on each card, Adjust RZ on Cards 6 and 7 (offset and buffer 
amplifiers) for 0.00 VOC at T?-2 using ~espective adjustments and test 
points for each card, Set function switch to F.S. sin/cos, Verify each 
time the function switch fs changed that for 491 Hl fnput Card 2 TP-1 
reads +1.00 VOC and Card 3 TP-1 reads -1.00 VDC. If they do not read 
appropriately, then adjust proper potentiometer {R3 Card 2 and R4 Card 
3} so that they do so. Waft about 20 minutes, then adjust R4 for 10.00 
VDC at TP-1 on Cards 6 and 7, using respective adjustments and test points 
on each card. 

5. Set function switch to run and insert the 491 HZ +10 VOC fnto TP-8 Card 
2 and agafn verify -1.00 VDC on Card 3 and +1.00 VDC on Ca~d 2 at T~st 
Point 1. This completes the calibration of the translator. 

6, Restore work area to a good housekeeping condi tfon. Any unsafe tool, 
equipment, material or condition should be corrected before the job fs 
considered to be completed, 

7. Complete documentation of calibration fn ac=ondance wfth SMP-G?-37 • 

• 
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622R·13 

STANDARD MAINTENANCE PROCEDURE 

... 
___!_(lt_2_ 

'l'okl'l-

S-1].·88. 
1uue11111~ by ¢rill s.me.. "" o. L. Rend• !ItA_ 5-11-87 
"M 

Supervfsor, Spec. Instrvment Services 600 

Electrical Shoct·~remote chance of shock at 115 VAC tnput connector. 

Pinch Pnfnts--fo1ding type cabinet--use care fn closing. 

.... 
622R 

CERTIFIED P lifting Strains~~53 pounds--use proper Jfftfng technique. 
EDURE 
. /, 81 

C£R : £11 : TE 

CRAFT SERVICES 
- required because a balanced system 1s 

Qs~111oscaee ~ to determine 10 volt peak. 

Frequency Gen~rator - 0 to 500 Hertz, +10 volt peak Input. 

~requency counter- to ver1fy signal fnput frequency • 
• 

IV. PROCEIIURE OR M!JllOO OUTLINE 

1. Sefcre proc~dfng. carefully consider the ~safety &$pects~ of this job. 
Revfew Job Hazard Breakdown CS-79 on ilft1ng heavy obJects for assurance 
of p~r tecllnique. 

(, Conn.ct the l1Qbt weight vane to the tran$lator~ Oo Not conn~ct th~ 
anemomettr. (In calibration, the frequency generator replaces th• 
a~ter}~ , 

3. Ofsconnect tern1nais 1 and 2 {tennfnal 1 fs uppernost) of the modt~le 
tertl'lfnal str1p 1 on the rear panel fmmedhtely beh1nd the W1nd Speed 
!okldule {not to be' confused with TB-1 on the power supply), 

4. Connect tbe positive lead of the 10-volt s1qnal from the generator to 

) ::nu1na1 l and the "'•·'twij·~rcm:ms FORmodule tenninal strip 

SAFETY THOUGHT 

8.3 
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STANDARD MAINTENANCE PROCEDURE 

5. Set the funct1t.~n s-.ftch an the front panel to the •Law CaP posH1an 
and adJust the V-Out Low Potent1ometer to obtain a zero voltage output 
(red banana Jacket) t.~n the Wfndspeed Module. 

e. AdJust the V-Out Low Potentiometer for a zero ~oltage output (red banana 
jack} on the Buffet Amp11f1tr KoduTe. 

l. Set the function swftch on the front panel t~ the *RUN• position. 

a. Set the generato~ for 491.5 Hertz~ + or - 11, but as accurately as 
possible. keeping in mfnd that hfgh accuracy •tn• enables good calibration 
•out•~ 

9~ AQjust the Y-Out Kigh Potent1ometer on the wind speed module to obtain 
+ 1.000 volt O~C. at the voltage output. 

622R-13 2 
10. Adjust the Y·Out High Potenttoneter on the Buffer Amplifier Module to 

obtain - 1.000 volt D.C. at the voltage output. 

11. Set both •minutes• switches to zero on the Sfne and Costne Average 
Hodules. {Th1s removes the averaging tfme constants, thereby tncreasing 
techn1c1an efficiency tn calfbration tfme). 

12. Turn the vane until you obtain a minimum reading at the voltage output 
of the Sfne Average Module and adjust the V-Out Low Potentiometer for a 
zero reading. Q 

13. Turn th~ vane unt11 you obtain a ma~1mum reading at the voltage output 
of the Sfn~ Average Module and adjust the V-Out Hi Potentiometer for 
+ 10.00 volts O~c. 

14, Repeat steps 12 artd 13 unt11 sat1sffed t~ere fs no interaction between 
the two, affect1nq the readings. 

' 
15. Measuring the out~ut of the Cosine Averaqfng Module, go through steps 

lZ. 13 and 14, adjusting Its Y-Out low and V-Qut Hf Potent1ometers a5 ..-. 
16. Return the •minutes• switches on the Sfne Average and Cosine A¥erage 

Modules to the •5 mirtutes• position. 

17. 01sconnect tbe ~enerator from Term1na1s 1 and 2 of module terminal strip 
1 and reconnect the original 1nputs. 

18. Restore area to a good housekeep!ng condttton. Any unsafe tool. · 
equipment, mater1a1, or condttfon should be corrected before the job 1s 
considered to be completed. 

19~ Comp1ete any needed ca1ibrat1on document~t1on fn accordance with 
SMP·GP-37. 

B.4 
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Rtvi""ll No. '~ 
S-11~07 

'""""' • ... 
622R·!4 _\_~_!_! 

NQAl ftanual 

tnitlllllmtO"' Tolo 8t AhiWrill 

5·!2·81 5·11·88 
STANOAAO MAINTENANCE PROCEDURE 

"'" s .. n-a7 
III.....VA:ft........WIIeYoW<ilb¥Cr-"S..-

D. L. '"hOe iJA, 
T ... """ ""' Supervisor, Spee. Instl"\\lllent services 622·R 600 ti22-.q 

) 

Prepared by Robert H. Castleberry - 622R Instrument Shop. 

A. E1ectr1ca1 Sbock - remote chance of shock at 115 VAC outlet. 
B. P1nch Points .. fo1d1ng type <:abinet. 

CERTifiED :zoURE 

~~ tlf!~? 
CRAFT SERVICES 

A. Calibrated S VOC source {Transmat1on 1040 Dfgftal Calibrator or equ1v). 

a. Shop made Sensor Input Ad&pter Plug. 

1. Open the IMP-814 enc1 osure. 

2. Pi ace the X·l5 Jumper to position 1 (left). 

3. Set Topics ll and 45 to 0. 

4. Remve the Sensor Input from the bottom of the DIP, and ccnn•ct adapter 
plug to tMP tnput. 

5, Set Topic 2:5 CH-1 to 5,000 {Primary Span). 

6. Set Topic 46 to 1 (Engineering units enable)~ 

7. Ensure Topfc 21 CH-1 • 3 {5 'iolt input)~ 

1WO SECONDS FOR 
SI\F£.1~ 11-\0I.lG\11 

B.5 
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ilevi•ion No. z 0 ... S-11-e7 

STANDARD MA!NTENANCE PROCEDURE 

8, Monftor Topfc 47 CH-1 for the applied voltage. 

9. Connect voltage source to CH-1 and analog common of plug adapter. 

10. Input the following voltages, verify the IMP display reads wlthfn 
tolerance. Record •As Found•. 

VOLTAGE APPLIED DISPLAY 'IOLTAGE 

0 VDC 0 +- .o5 vee 
1.2S VDC 1.2S +- .05 VOC 
2.50 VDC 2.SO +- .OS IJDC 
3.75 VDC 3.7S +· .OS VOC 
5.00 VDC s.oo +· ,05 VDC 

11. If In tolerance, record "As Left• voltage. 

12. If out of tolerance, adjust R38, repeat Step 9, and record •As left•. 

13. Remove plug adapter and reinstall sensor connector to IMP • 
.-;f ,.,;r ~;,., q,.. q~l"'-'4( (q{.Jt,,~,Tr.~r-

14. Set Topfcs j1 and 45 to 1, place Jumper X-15 to posftfon - 2 (Right) 
and do a four second short reset. 

15. Return remote station to normal operation. 

16. Affix level 1 calibration sticker and complete all required calfbratfon 
records. 

• 
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!'In\"'"'- Om 1~14-86 

Manual -"'· 
622R-15 _L_o~_!_ 

I NQA 

I 
STANDARD MAINTENANCE PAOCEOUR! r.,;•*l""' 0.1111 T" llol Awiw<lllil 

7-23-81 7-14-81 - ·~ 
7-14-86 7·14-136 

Foreman, G:enera t Instl"\\llle:nt Servf ces 

Sharp Corners 
Loose CaHbratfoe~ iop 

·~· Atmospheric S<:1ences 600 A • 

CERTifiED pr,QCEOUR£ 
1( A. 11-f.f..I.:Ot.~ "HI~g,. 
-4~m:rr~st··=~Loire-

c & 0 S~r\VICS:S DEPT. 

D1g1tal Voltl&eter (4 1/2) HEOL Ca11brated . · 
Cal1brat1on Unit (Battelle Developed) ~tel Ca11brated 

+1 and -1 Volt D.C. Source 
PNLKA-60; PAP'-12.01; PAP•l203 

1. Cons1der tbe •safety aspects• of thts job before proceeding. 

z. In$tall tbe 11ghtwetgbt vane fnto the cal1brat1on unit. 

3. Connect the +l Volt supply to p1n G and the -1 Volt supply to pin H w1th 
the grounds going to pfn f. Using the Voltmeter, make sure both supplies 
are u we11 balanced (both at 1.0000 Volt} as passfble. 

4. Read the output of p1n D (sfne output) and adjust the vane unt11 you 
read as clos• as possible to tero. Adjust the calibrated top ~o that 
the vane is 1n the north pos.1t1on wnne sttll reading tttro~ 

5. ReAd the output of p1n E (cosine output}. Thh should be w1th1n 1S of 
d,OOOO volt, and any adjustment of the vane to obtdn this rndfng shall 
not exceed "' or- 3.6° of oorth. 

... 

• 

""1-1U-
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STANDARO MALNTENANCE PROCEDURE 

IV. PROCEDURE OR METHOD OUTL!NE {cont'd) 

6. AdJust tbe vane to read '"E.rst• and obtain: a new zero reading on: pin 
E. The vane should end up within+ or- 3.$0 of ea4t on the ca1fb~ated 
top. Then re;W the voltage on pi:t D. Th1s uadtng should be +1.0000 
volt {1iith.fn 11}. Any adjustment of the vane to obtain that reading 
should ~ w1th1n + or ~ 3,6° of east. 

7. Adjust the vQnt to read south and obtain a near zero reading on ptn 
0. The vane should end up within + or - 3.6° of south on the caHbrated 
top. Then read the voltage on pfn E. Thfs reading should be -1.000 
VoH (+ or - 11). Any adJustment of the vane to obtain that reading 
should be w1th1n + or ~ 3.6° of south. 

a. Adjust the vane to read ~st and Qbtatn a !lear zero re<1dfng on p1n 
E. The vane should tnd up within + or- 3.6° of west on the calibrated 
top. Then read th~ vo1taye ott pin D. Thh read1ng should b• .. 1.000 
Volt (+ or- lS). Any adjustment of the vane to obtain that reading 
should be w1thtn + or .. 3.64 of west. 

9+ Change the bear1ngs 1n tht 1fghtwetght vane, (See the weather measure 
manual, 1f unfaailiar with tl\e procedure). 

tO. Do steps % through 8 aga1n and, 1f ca11brat1on ls verified, complete 
required level one calibration documentation. See SMP-GP-37~ 

11. Restore area to proper working cond1t1on. Any unsafe tool, equ1p;ent 
or condition should be corrected before the job 1s ccnstdered to be 
completed. 

8.8 
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M, H. Napora 7·23·1!4 

"'" For~IMJh lieneral [A$trum«nt Services At:loos-pher1c Sciences 600 A • 
""-

622-R 

l l"'lOC!iOUI'IE: flfl..! I~ 01 Olx<ll«>" Or !orval 

CERTIFIED PROCEOURE 

. . -rfd!1 
CER !flED B'f• 0Al1 

0 & 0 SERVICES OEPT. 

Sharp corners on caiibration unit might be considered ha~ardous. 
~void placing instrument$ in locations where they might be dis1odsed. 

Frequency Counter - HEDL Calibrated 
calibration Unft {Battelle Oeve1oped} 
300 RPM Drive Motor • HEDL Verified 
1800 RPM Orive Motor - HEOL Veri fled 
Calibration Record Cart! BD-1060-047 (5-78) 
Shop Calibration Che<k List {Shop use only, 

Dl PROC!OUAI! OA o,tHiiOO OVTI.i"'f 
• 

TWO SECONDS FOR 
SAFffi THOUGHT 

shown on pg. Z} 

1. Consider the safety aspects: of this job before proee~fng. Arrange 
1nstr~nts on clean surface to avo1d dropping. 

z. Mount the anemometer into ttae connector on the cal fbration units 
with its neck 'f!"j the rest. 

3. Place the 300 R~ drive motor in the calibration unit and secure to 
anemometer !ihafL 

4. Turn on the 300 RPH drive motor and read <Ounts out by connecting the input 
to the frequency counter to the StlC connector on the caHbration ·unit. 
Record tM counts out fn the appropriate location art the cal1brat'lon 
check list form to snow the "as found" condition. 

5. Place the 1800 RPM drive motor in the calibration ,mit and secure to 
anemometer shaft. 

B.9 
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STANDARD MAINTENANCE PROCEDURE 1''", 

IV. PROCEDURE OR t1ETHOO OUTLINE (cont'd) 

6. Turn on the 1800 RPM drive motor and read counts out on the frequency 
counter. Record counts in the appropri~te location on the calibratiori 
check 11 s t form to show the "as found" cond1 t1 on. 

7. Replace the bearings in the anerJIOI!Ieter. (If unfamiliar with procedure, 
refer to weather measure manual). 

8. Again do Steps 3, 4, 5 and 6, and record output counts in appropriate 
location on the check list fonn. 

9. Fill out proper blocks of the calibration card, showing calibration 
'lerified. 

10. Restore area to proper working condition. Any unsafe tool, equipment 
or condition should be corrected before the job is considered to be 
completed. 

Wl03-A 

300 RPM 

1800 RPM 

Anemometer Serial I -----------

As Found 
Output Counts 

tlew Bearings 
Output Counts 

Oate: ------------------­

Checked By: -----------------------

8.10 
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l't«od\!... ..... I ~ 
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To !loR-
STANOARO MAIN't'ENANCE PROCEDURE 

10-12-87 

Supervisor, Spec. Instrument Servtces ~tmospheric Sciences 60Q 

tt .108 H"-.!AROS OR SPECI!0lC SAF!TV Allf'EC'I'! 

Bumping hazard from equipment. hanging from bOom. 

m TOOl., EQUIPMENT, JUliO Jt"Till'll•l.. AEOUttiEMfJITS 

Two-way radio, thei"'I''IOIIeter - HEDL verified, distilled water. 
Saturated solutions of lithium chloride crystals and potiHium sulfate 
crystals in sealed containers. 
A11en wrenches, scre'oldri>~ers. water pump pliers~ camel hair brush. 
Ca1ibration record card 80~1000-::>47 (5-78). • 

:t!Z PAOCEtll,lAE OR ld5TH0p OUTI.tNI 
TWO SECQ:"WS FDr1 
SAFETY THOUGHT "TAKE TWO SECOHOS FQR SAfETY THOUGHT'" 

I. 

2. 
3. 
4. 

5, 

•• 
7. 
8. 

9. 
10. 
11. 

Cansfder the safety aspects of this job before proceeding. 

RernoW' probe from shelter and verify asofriJtion. 

Remove sintered fi1 ter from probe. R:Q. ~ ~ SENSlNG ElEMENT. 

truoert probe into lithilSil chloride calibration chamber and W4it approximatety 
twenty minutes for stabi1 tzati¢n to occur, 

Record ambient temperature. calculated h!Jillidity from Figure 5.1 in Weath.nronics 
Huatidity Probe Manual. and humidity recorded ln contro1 r00111." 

Insert probe into potassium su1fate calibration chamber and wait approximately 
thirty minutes for stabi1Uation to occur. 

Repeat Step #5. 

Clean -sintered filter with distilled water if required. 

Turn off humidity translator. 

Gently blow dust off sensing element; 00 NOT USE COMPRESSED AIR. 
carefully wipe sensing element with carr.el hair bru!ih dipped in distilled water. 

B.ll 
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STANOARO MAINTENANCE PROCEDURE 

12. After probe has dried. turn humidity translator bac): on. 
13. Repeat steps four thfflugh seven~ 
14. Final readings siwuld be within ;. 3 percent of the calculated readings. lf 

they are not. refer to appropriate \lleat~rtranics Nnual$ and leeds and twrth­
rup Speed01141l. 250 Recorder Hanua1 to systemath:::ally troubleshoot system. 

15. If final readfngs are within limits, caHbration check i!J com1}1ete. When 
sintered filter is dry, retnstall an probe and rep1aee probe in housing. 

16. Restore area to proper working cornHtion. Any unsafe tool, equipment.· 
or condition should be corrected before the job is considered complete. 

B.l2 
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Flow•i<>t> N<1. ,_ 
'""od"re '~ 

OBarreue 6UR·l9 l <# __..!.__ 
'""'''" ...,_.,, \'""'"""" 

STANDAAO MAINTENANCE PROCEDURE 
!rum! loa>o- Dt.nr 1<> do- Ro'f'tw ... 

2~4-87 2-4-88 
'".-.~*"lfiWIIIV~"-I>terat~ s-- ,,. z;:.t"':-::' ,_ 

D. L Rohde if/<, 2-4*87 l-4-87 
~ ... '""'lily """ ... 

Supervisor, Spec~ Instrtmlellt Servicl)s 6l2R 600 622-R 
I i>ROOeOVRE TIT\S !Ot"""plioot OJ Oovnion Or SeTY;.:.I 

REMOTE RAOtO TElEMETRY M!CROPROSSOR BASED DATA ACQUISITION SYSTEM 
cAL!aRAf!oN [£L!MATRGNiCS lMP-834l STATION 12Q 
Prepared by Robert H. Castleberry- 62ZR Instrument Shop. 

II Jell: HAZARO$ 0~ Sl'l;(;lf"!C: SAF!OT'I' ASI'Scr& 

Electrical Shock - remote chance of shock at 115 VAC outlet. 
Ptnch Points- folding type ca.bfoet. 

W!i!fiED ?ROCEDUR£ 

m TOOL. ECIJin.iliNT, ANO AIIATEF!IAI. FIEOIJ11'1E1.11ENTS 
4:~wtts, ~~~-17 

CP.,\FT SEt'{V!CES 

Calfbrated 1 VOC source {Transmation 1040 Digital Calibrator or ~uiv}. 
Cal !bra.ted Frequency Counter (F1uke a060A or l910A or equtv). 
SHop Made Calibration Plug (optional). 
Calibrated Functton Generator {HP 3311A or equ1v.). 
Osc1lloscope. 

!:11: PROCli'CUR!! Ofl M~OO OUTI.ltfll 

I. 

Z, 

3. 

•• 

• 
Open the IMP-834 enclosure~ 

Place the X·l5 jumper to posttion ! (1<ft), 

Set topics 31 and 45 to o. 
Retrove- the sensot frtf)ut from the bottol!t of the IMP • 

TWO SECONDS FOR 
~!:. q:-1 \1 T'!;JI j(; IJT '-''"- f f, ,_,.,jj 

B. 13 
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622R-19 

.................. 
STANDARD MAINTENANC£ PROCEDURE 

PI, PROCEDURES OR MEffiOO OUTLINE (contd) 

5. ANALOG/DlGITAL CONVt~TER CALIBRATION: 

a. Remov~ the J-7 mole~ connector. 

b. Conite<:t the Transmatfon to pfn l(-) and ;ifn 2{+). 

c. Apply the voltage ind1cated tn the followlnq step$ and read th~ counts 
shown at top1c 47, channel 1. Record the •as found• readings on the 
Record of Calibrations sheet. 

VOLTAGE APPLI£0 

(!) 0.000 voc 

(2) 0.250 voc 

(3) 0.500 voc 
(4) 0.75ll voc 

(5) 1.000 voc 

ReADINGS {In COijnts) 

0000 +/- 0005 

1000 +/- 0005 

zooo + 1- 0:0:>5 

30M +/~ 0005 

4000 +/- 0005 

d. Adjust RJS 1f out of tolerance. Repeat steps c(l) to c(S} ar~ record 
the •as left• counts on the Record of Calfbrat1ons sheet. 

e. Qemove Transmation & remate J-7 mol ex connector. 

6. 1 VOLT REfERENCE CALIBRATION CHECK: 

a. lnsta11 the Shop Hade Calibration Plug. 

NOTE: The 'Sbap Made Callbrat1on Plug connects pin m (+1 vdc reference) .. 
ta p1n L (Analog 1). tf you da not have the plug, the 
conne(t1on may be made wfth a jU1:1per. 

b. Read toph: 47 1 ehanntl I. Should read 4000 +/· coos. 

c. Record the •as found* counts on the Calibration Sheet. 

d. Adjust R32 if aut or tolerance-record •as left* readfng. 

7« COUNTER CAliBRATION CHECK: 

•· Hon1tor the output of the Function Generator with a Calibrated 
Frequency Counter and asc111oscope. Adjust for a Z3 H'Z., 0.4 VP/P 
Slne \lave with zero vo1U offset. 

B.l4 
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stANDARD MA!N:TENANC,£ PROC!:.OURE 622R-19 ·-·-
(1 
'~ • IV. PROCEOURE OR METHOD OUTliNE (contd) 

] . CCUNTER CAliBRATION CHECK: (contd) 

• b. Connect the red ~nd black leads froQ the Shop ~de Calibration Plug 
to the output of the Function Generator~ 

• 
.'«<TE: The Shop Made Caltbrat1on Plug connects the Counter 1 11\put 

(pin'S G- SHDI'l and H - CTl) to the red dnd black leads. If 
you do not 'ave l ptug* the connectfons may be made with a 
jumpeJ", or test leads. 

e. Read topic 47, chMnel 11. It should read 0023 +/~ 0002 counts. 
• Record the •as found• readfng on the Record of Callbrations sheet • 
j 

d. Adjust the Function Generator for 69 HZ. Topic 47, channel 11 shouid 
read 0069 +/- 0002 counts. Record the •as found• counts oo the Record 
of Cal1brat1ons sheet. 

•• Adjust the Function Generator for 138 HZ • Topfc 47, channel 17 should 
read 0138 -t/~ 0002 counti. Record the •as found• counts on the Record 
of Calibratfoni sheet. 

"' f. Adjust the Funetton Generator for 230 ~z. Topic 47, channel 17 shou1d - rtad 0230 +/~ Q005 counts. Record the •as found• counts on the Record 
of Ctlfbratfons sheet. 

g. Adjust the function Generator tor 414 HZ. Top1c 47, chanoel 17 should 
read 0414 +/~ 0005 counts. Record the •u found• counts on th~ Record 
of Ctl1bratfons sheet. 

h. Reroove thot -talibrat1on !'lug. • 
t. Reconnect the sensor 1'1 ug, 

a. 'fSWR CHECK: 

•• Instdll the Byrd Kadel 43 Thruline Watt~ter. 

b. Push "call button• and :read forward power. 

c. Record on Cal fbratton Sheet. 

d. Push •call button~ and read reflected power. 

•• Record on Cai!bration sheet • 

f. Remove Wattmeter and reinstall Coax~ 

) 
'• 

8.15 



IV. PROCEDt'RE OR METHOO OUTLINE ( contd) 

9. Shurt Re$et tbe IMP 

10. l'nrp<\re and fnstal1 Ca11bratfon tag. Co:'!IJ)lete ali caHbratlon 
dncument~tion fn accordance w1th SMP-GP-37. 

• 
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R•v•¥o;>n No. ,,. 
l'-ut•"«<. -OBanene €:2ZR·2Q _!_.,__j_ -~,.,., .. ..,, """"'"""" fnit'll lsN• 0•"* l'; a. fllft ...... 

STMIOARO MAINTENANCE PROCEDURE 
2-9-87 2-9-88 

lnwd.I~ ... ~,._..M_"' ......... ,_ 
4-t!~~"'o.ns..-.. 

,_ 
o. l. Rohde 2-9-87 " /3,t ,: .;;,_ 2-9-87 

"" A- '"'-
Supervisor Spee. tnstrument Services 

~~"' 
General All All 

I AAOCiiOUIU! Trt'Uii !C. ..... m.!Qfl Of 0,..,..""' Or s..-.-1 

METEOROLOGY TOWER WINO SPEED FTELO CALIBRATlOH 

Prepared hy Oenn1s G. Knfght - 622-R Instrument Shop 

G£RT1FJED ?~GCEWL!E 
• ~· 1-'A.:.t,;l.fU)$ 0A SI'EC!F\C SAP ITt' ASP€e'l'$ 

ci;Jf!~<t(-{;;f"r'. E1 ectric shock 
Weather Exposure 

CR."\FT SER11iCSS Tower f1evat1on and Elevator Usage 

•GIVE TWO SECONDS OF SAfETY ~T BEFORE PROCEED!~· 

m TOO!_. SQUIPMiiiH, A./110 MAl'l!.R!At. AEQ!Jl1111lMENTS 

Preefsfon Ofgital ~ult1meter Caltbratfon Record Card 
Frequency Counter Record of Calibration 
Weathertronic$ Cal"d txtender_P/N 17007 SMP GP-17 
Pr~c1s1on Calibrated Motor$ 300 l lSOO RPH Two-way Radio 
Anemometer Test Jig 
Portable Calculator . 
General Instrument Technician Tools 

NOTE: Ensure all HEDl test equfpment used in <al1brat1on has current calibration 
stick:tl'$. • • 

IV, PROCEOORES OR: HETHOO OUTUNE 

The \rleathertronics: Wlrtd Speed System h comprh:ed of an anemometer (photo coupied 
chopper) and a pulse frequency sens1t1ve, signal condftfon1ng, module. Tha 
Weathertronfcs Model 1251 module produces two output voltages. One is a 0 to 
10 mtlttvolt output •hich drives th~ ch1no wind speed recorder and the 0 to 5 
volt output 1s used for computer record and analysts. ihe wind velocity is 
measured on a levels: 7, 30, 50, 50 S.E •• 100, 200, 3.00 and 400 feet~ The 
system lnd1cation fs by recorder only and it wilt be calibrated under a separate 
Standard Kafntenarn:e Procedure. 

• 
' • 

I 
' 
i 

I 
I 

)i 
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IV. 

STANOAAO MAJNTENANCE PHOCEOURE 

PROCEOUR£ OR METHOD OUTLINE (cont'd) 

1. Info-nt the: synoptfc lab of the 11f1Pend1ng calibrat1on. Verify th:e callbrat1on 
date 1s current on the recorder for the ta.rer level to bt calibrated. 

2. Locata the rack and the tower level module to be calibrated, as i11ustrated 
in Ffgure 2. 

3. r~1s procedure covers the cal1bratfon of the tower wind speed as a system 
and win requite tw technicians. 

4, lf an dnnual calibrat1on Is to be performed, wh1ch includes anemometer 
bearing chanqes. corttlnne to step 5. If not, continue also, only disregard 
ret:9rding as found and as left data. 

5. Remove the anemometer from the cross-arm assembly, remove cups and pla~e in 
test jig. 

6. Establish communication between tower levels and p1a~e the module mode switch 
1n the lo-cal position. The voltages measured at both the blue and oranqe 
test points should be 0.00 1n reference to black test point common. 

7. ~eturn the mode swttch to operate and alternately monitor the blue and orange 
test potnts. Turn the anemometer at 300 and 1800 RPM. tf not prevfously 
recorded, ~ord as found~ 

8. Reference Figure 1 to~ wind speed, RPM and ~altage ~Qu!valents. 

9. Oetemlne ff voltages drt! In tolerance. tf not. adjust autput-1 and 2 h1/iow 
potentiometers until zero and span voltages are achieved usfng the 300 and 
1800 RPM :notors. Go to Step lZ if just a board calfbrat!an is requ!red, 

• 
10. Remove anemometer from test jig and refer to manufacturer's manual far 

bearing ehanges~ 

11. Repeat steps 7, Sand 9. If tn tolerance, record as left and go to Step 
13. If module w111 not calibrate, commence troubleshootiog. 

12. The wind speed module calibration 1s as follo~s: 

A. Remove power and place ~1qd speed card on extender~ 

B. Restore power and turn mode swftch to the ru~ca1 position.· 

C. Measure internal test oscillator frequency at front Slack (~) test po1nt 
and the brown (+) test point located at the rear of the module. Ma<e 
note of the frequency. 

8.10 
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ST ANOARD MAINTENANCE PROCEDURE 

IV. PROC£0URE OR METHOO OUTLINE (cont'd) 

0. Move the pos1t1on test lead to the blue test point, tur~ mode switch to 
to-Cal~ If necessary, adjust VR 202 {signal out 1, io} for o.oo YOC. 

E. With the oscf11ator frequency measured fn Step C, ca1cu1ate the following 
fo~la for wind velocity. 

Vmph • FHZ + 0.52 
10.19 

F. Using the wfrtd velocity calculated in Step E, calcu1ate th~ H1-Cai output 
voltage: 

V out .. 5 .0 VOC IJmph 
100 

s • .Place !rode switch in Hi-Cal pas1tfon. Adjust VR20'1 (s1gna1 Dut 1, HI) 
for voltage calculated 1n Step F. 

H. Monitor the orange (+} test point. Adjust VR203 (signal out 2, HI) 
for a value 0.002 times the value calculated 1n Step F. 

I. Make adjustment$ as requ1red unt11 Lo-Cal and Hi-Cal voltages dre 
ach1eved on both output voltage ran~es (0-10 mV and 0~5 VDC). 

J. If a11 adjustments are complete, return to Step 10. 

13. Before 'l"ttlnstalllng a.nem:neter verify lab recorder reads 0, 15.2 and 83.3 
miles per hour, within tbe assigned tolerance. Restore system to normal 
operation. 

14. Infora synoptic 1ab that calibration ts complete and affix 1evel-l 
ca11bratfon stickeY where It can be verified, complete Cal1bration Record 
card and Record of Calibration. 

8.19 
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I 
METEOROLOG't TOwtR WINO OI;!ECTlON FlElO CAliBRATION 

Prepared by Dennis G. Knight - 6Z2R tnstrwnent Shop 

CERTifiED ?RGCEDl'RE 
.II J08 HAU.fH~S OR SPECll'lJ; $AI' liT"!' ASf'I!!CTI 

~~ .. Z.·'htl 
I Electrical Shock E.'t!:f'i.,. :1" i::M£ 

weather Exposure CRAFT SERVtCES 
Tower Elevation and E1evator Usage 

"GIVE iWO SECONDS OF SAFETY THOUGHT BEfORE PROCEEDING" 

!I! TOOt.. llQIJli>NiiN1', AIOO MA~lAl,. "!tQ!JjA§MEHTS 

) Precfsion OigHal 14ult1meter Report of Calfbratton 
Weathertrontcs Card U:.tenQer P/N 17001 Ca11brat1on Record Card 
BNW Vane Calibrator SMP GP·31 
Two~Way ~adio 
'General Instrument Tecl'tnfctan Tool$ . 

Note: Ensure all HEDL calibration sUckers are current on test equtprnent used 
for ca1fbratfon, 

• . 
IV. PROCEDURE OR METHOD ®TUNE 

The Tower Wind Direction Measuring System fs comprised of a weathertrcnfcs 
sensor and signal cond1t1on1ng module. It utflize:s a Model 1251 :rodu1e and 
a Model 2020, 540 degree potentiometer vane. The signal conditioner has tko 
outputs, 0 to to mtllivolt range for the wind recorder and a 0 to 5 volt for 
computer record and analysis. Wind direction 1s sensed on eight tower 
levels--7, :to, 50, 50 SEf 100, 200, 300 and 400 feet~ Wfnd direction fs 
1nd1cated on a chart recorder and calibrated under a separate Standard 

i .11a1ntenance Procedure. 

) 
TWO SECONDS FOR 
. SAFETY THOUGHT i 

L-------------------------------~~~1 ... ,,_,<!_ 

3.23 
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I STANDARD MAINTENANCE PROCEDURE 6221!-Zl 

IV. PROCEDURE OR METHOO OUTUNE {cont'd) 

1. Inforn the synoptlc lab of the 1~Ad1ng c~11brat1on~ Var1ty the caHbratfon 
date 1:s <:urrt:nt on the recordeT, for the tower leYel to be calfbrate<t 

z. locate the rack and the tower level module to be calibrated~ ~~ference 
Fig. 2. 

l. Thls procedure: covers the calibration of the tower wind dtre<t1on as a 
system and w111 require t~ technicians~ 

4. If an annual cal1brat1on is to be performed whfch Includes bearing changes, 
continue to Step!. If not, oo.to Step 6~ 

5. ~eferenee: maintenance seetton of manufacturer's manual for bearlng change. 

6. Secun the cross-arn assembly and rer~»ve the 'lane. 

7. Place the vane in the vane catfbratorf ut111zlnq e•tension cable~ 

a~ Remove power and place wind dtrect1on module tn the card extender. First 
monitor the black {-) and blue (+) test points and restore power. 

9. To align calibrator to north turn vane until the voltage reads 3.333 VDC. 
Then turn calibrator unt11 the circular disc a11gns with line marked north. 

10. 'Establhh comnn.m1<:a.t1on between tower levels. and verify vo1tages at the 
blue test point as the vane is rotated through 90 degrees east, 180 degrees 
south, .27D degrees west and 360 degrees north. 

11. Slepeat step lD wh11e lfl0nttor1ng the orange terst pofnt. Thh 10 milHvoit 
output ts used tO drfve the syAOpt1c lab recorder. 

12. Record as foulld voita.Qes o:n the report of calibrat1on sheet and detel'"lline 
1f all voltages are fn tolerance. If any adjustment is required, ffrst 
adJust the output 1 Hf and to potentiometers, then the output -z Hi 
pot~tiomettr on the front of the module. These adjustments should bring 
both voltage spans wtthtn tolerance. 

13. If in tolerance, go to Step 15# If not in to1eranee, continue w1th module 
calibration. 

8.24 
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STANOAAD MAINTENANCE PROCEOUAE 62ZR-21 

IV. P~OCEOORE OR METHOD OUTt.IItf (cont 'd} 

14. Ihe following steps Yerify the calibration cf the wind ~tre<tiort module, 

A. Turn the moJa switch to the O¥cal pos1t1on. While monitortng black 
{-) and blue (+) test points, adjust YR202 (signal out 11 Lo) for 0.00 
voc. 

B. Mont tor v1o1et {+) test ~tnt. Turn mod'e sw1tch to the 360-Cal 
posttion. Make a note of the negative voltage. 

c. Turn mode s~ftch to the +360-cal pos1t1on. If necessary adjust VR 301 
(adjacent to the black test point) for the value measured in previous 
step~ 

D. R~peat steps A, Band C unttl correct values are achfeved. 

E. Monitor B1ue (+) test po1nt and place mode swftc" in the 360-cal 
position. Adjust VR 201 (s1gna1 out 1, H1) for 3.333 VOC. 

F. Mon1tot the orange (+) test potnt. Adjust YR 203 (signal out Z, Hi) 
for .0067 YOC. 

G. Monitor blue (+) test pofnt, Place the mode switch to the Q ... ca1 position 
and adjust YR 202 (signal out 1, LG} tG o.oo_ YOC. ___ __ ·-- ~-

H. Repeat steps E, F and G unt11 all the correct voltages are achieved. 

I. Once the ~DCduTe fs calibrated. repeat Step 10 and 1f in tolerance, 
record as left and continue. If not 1n tolerance commence 
troubleshooting • 

• 
15. lih11e: the vane 1s still in the vane calibrator verHy at least two compas-s. 

po1nts up to the synopt1c lab recorder. VerHy the recorder read~ wttMn 
the ass f gr.td system to 1 erance. 

16. The w1nd dir~ctton syste$ has now been e1ectrontca.1ly vertfled and or 
calibrated. In order to complete the al1gnment. the cross~atm and vane 
must be mechanfcally ver1f1ed at true north~ Reference Ffg. 1. 

A. The sensor cross~arm oost be cheeked to verify ft h sett1nq 
perpend1cular to the tower boa~~. 

B. Locate a pofnt top <enter and about 3 feet away from the cross-arm. 

8.25 
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STANDARD MAI~HENANCE PAOCEOUAE 

IV. PROCEDURE OR METHOD OUTLINE (cont'd) 

C. Measure from the center pofnt on the boom to both ends of the cross-arm 
alternately. The measurements to both ends should be exactly equal. 

0. If not equal, loosen set screws and rotate until equal. 

17. Once the cross-arm has been verified at 90 degrees the vane must be 
physically oriented to true north, 

A. Disconnect extension cables and reinstall vane on the cross-arm assembly. 

B. Remove the anemometer and, while keeping the vane turned away from the 
anemometer end of the cross-arm, remove the cou"ter weight and tall 
assembly. 

C. Install spare vane and parallel rod on the anemometer end of the 
cross-arm. Extend the rod through the vane. 

0. With the parallel rod holding the vane fn place, monitor the voltage 
at the blue (+) dnd ordnge test points. 

E. If required, loosen set sere~ and rotate the base of the vane and set 

' 

it at the test voltages listed in Figure 1. Note·the test voltages .. ; 
cover the 7 ft. level as well as all levels above __ 7 ft.. ' 

F. The offset voltage for all levels except 7 ft. were calculated based 
on boom angle, cross-arm alignment dnd tower orientation. 

G. Once the test voltage is set within the tolerance indicated on the 
cdlfbratfon sheet, restore system to normal operation • 

• 
H. Affix level-one callbratfon sticker, sign and complete Report of 

Calibration and Calibration Record card. 

A-tU0-058.2 lt-l!OI 
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STANDARD MAINTENANCE PROCEDURE 
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METEOROLOGY TOWER TEMPERATURE CALIBRATION 

Prepared by Dennfs Knight, 622R Instrument Shop. 

fJ JOI HAZARDS OR Si"I!CI I'IC SAFeTY ASI'ECTS 

1. Electric Shock 
2. Weather Exposure 
3. Tower Elevation and Elevator Usage 

CERTIFIED PROCEDU RE 

1U TOOt.. I OUII'MVIT, ANO MAT~IAI. REQUIREMENTS ~~ ~-!11 :Wr.i~ ci~ 
1. Ice Bath and Calibrated Thermometer 
z. Decade Box (shall cross 817-B or equiv.) 
3. Ofgftal Voltmeter 
4. General Instrument Tech. Tools 
5. Calibration Record Card 
6. PNL E&CS Record of Calibration 
7. SHP GP-37 

IV. PROCEDURE OR METHOD~OUTLINE 

The Weathertronfcs Ambient Temperature System moni tors temperature at eight 
tower levels. Temperatur~ is monitored and recorded at 3, 30, 50, 100, 200, 
250, 300 and 400 feet. 

There are three components to the temperature syst em. The t hree mafn 
components are the Platfnu. Thermoh• Sensor, Sfgnal Conditioner Hodule and 
the EMF Chart Recorder. The Sfgnal Conditioner has two calibrated analog 
outputs 0 to 1.0125 volts and 0 to 5.0625 volts. Cal ibration of the 
Temperature Recorder 1s done under a separate SMP. 

TIVO SECONDS FOR 
SAFElY THOUGHT 

.... 
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5 
STAND.-'RD MAINTENANCE PROCEDURE of_ 

1. Inform the Synoptic lab of the calibration to be performed. Verify the 
calibration date of the Temperature Recorder is currert. 

2. locate the Temperature Module in the Weathertronfcs Rack, (Rack-3), 
mounted fn the Synoptic lab Instru~~nt Console. 

3. Thfs procedure perforns an end to end calfbratfon to the Temperature 
Systea and requires two technicians. 

4. Refer to Ffgure 1A for resistance ca11br~tfon values and Ffgure 1C Decade 
Box Connection Ofagram. Reference Figure 3 for all ffve cal ibration 
points. 

5. Set the Decade Sox at the low end and monitor between the whf te and 
black (common) test points. It should read 7 volts, 1f not adjust VR101. 
Thfs adjustment sets up the proper platinum probe current. 

6. Monitor the violet test point. It should indicate 0.00 volts. If 
adjustment 1s required, adjust course zero VR302 for 0.00 volts. 

7. Alternately mOnitor the Blue (5 volt) and the Orange (1 volt) test points. 
Record as found over the entire instrument span for both analog output 
ranges. Refer to Figure 3. 

( 

8. If all as found voltages are w1thfn assigned tolerances, go to step 11, 
11 not continue. 0 

9. If the output voltages are out of calibration, adjust as required. 
There is no zero adjust for the 1 volt output range. 

10. If module cannot be calibrated commence troubleshooting and fill out 
Discrepancy Report fn accordance with PAP-1201. 

11. Record as left ~lues. 

12. After the Temperature Module has been successfully calibrated a system 
end to end check fs required to verify the RTD Sensor. 

13. Remove the probe froG the aspirator and place tt in an Ice Bath. 

14. Using a calibrated thermometer determine that the Ice Bath has stab11fzed 
at 32 degrees F. Confin~ that the Temperature Recorder reads 32 degrees 
F, within syst~ tolerance. 

15. Return syste• to nonwal operating condition and inform the Synoptic lab 
that calibration is complete. 

16. Affix level I Calibration Sticker to Temperature Module. Update 
Calibration Record Cards and the Record of Calibration • 

6.29 
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of 6 ~a 1 c ~~~!~~.~w••~~ 
Procedure No. 

622R-23 

I STANDARD MAINTENANCE PROCEDURE 
11-19-87 11-19-88 

loaued/A...-.,/Re¥1Md t>y Craft S-•• o ... 

D. L. Rohde /)p. 11-19-87 
FJ'EihtV . I Areo 

Supervisor, Spec. Instrument Services General 200 

t PROCEDURE TITLE IO.IIUiotion Of OCl<ltltion Or S."'icol 

REMOTE TELEMETRY STATION SYSTEM CALIBRATION 
STAilONS 9, 11 AND 13 (200 FOOT TOWER) 

Ooto 

11-19-87 
Bldg. •• 

622R 

NOTE: This is a system calibration which includes sensors, signal conditioners 
-- and remote transmitting unit (IMP-834). 

Q JOB ~AZAROS OR SPECIFIC SAFETY ASPECTS 

a. Remote, but possible, Shock riazard CERTIFIED PROCEDURE 

1(;~ '\ll~~~ b. Tower Winch Operation 
c. Sensor Removal and Installation 
d. Ladder and/or Ladder Truck Usage 

m TOOL. EQUIPMENT, AND MATERIAL REQUIREMENTS 

a. Voltmeter Fluke 8060A or Equivalent 
b. 300 and 1800 RPM Precision Motors 
c. Calibrated DC Voltage Source 
d. New Dew Point Sensor (EA-1) 
e.· Climatronics Bearings and Bearing Replacement Procedure 
f. lee Bath and Vane Calibration Rod 
g. 2"x4"x3' Wood Board 
h. Anemometer Test Cable 

V. PROCEDURE OR METHOD OUTLINE 

NOTE: This procedure assumes that the technician is already familiar with 
the lMP-834 programming and operation. 

1. Perform IMP-834 calibration check per the SMP 622R-14. Verify "0" is 
in To~ics 45 and 31. 

2. Accessing Tower Sensors 

a. Using the tower winch, lower the 10 meter level sensors, cutting 
cable ties as it moves downward. 

T\VO SECONDS FOR 
SAFETY THOUGHT 

8.32 
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STAHOARO MAINTENANCE PROCEDURE 

b. Once the 10 ~eter 1eve1 is at or near the bottom of the tower, place 
the Zx4 brace across the tower track to prevent the sensor assemoly 
and crosurm froat slidfng off the end. 

c. Mark: tht position of the cable with tape an;;t remove the two U-bolt 
c1all'lps. 

d. Repeat the above steps for 25 and 60 meter sensor levels. 

e. Ofsable the tower winch to prevent accidental operat{on. 

3. Init1al IHP~834 Setup and Operatlon 

<1. Ensun Topic 46 is set to 1. 

b. Verify Topics l4 and 25 have the values listed below for channel$ 1 
through 11. 

TOPIC 24 TOPIC 25 

Channel - 1 0 !CO 
2 0 540 
3 0 100 

• 0 540 
5 0 100 

' 0 S40 
7 -40 120 
! -10 25 

' -40 120 
10 ·40 120 
11 -40 120 

c. If values are not correctly set. cha.nqe accordingly. 

d. Set lHP to Topic 47 and observe engineering unfts on channel to be 
ca libra.ted. (RefeJ"ence F1 g~ 1) 

4. Wir4 Speed System Calibratfon 

a. Starting •1th the 10 meter level, remove the anemometer from the 
crossarm. 

b. Change the anemometer bearings in accordance with the C~i11atrcnlcs 
Bearing Removal Proc!!dure. Do not re-lnsta11 the euos or the 
anemoNter. 

C- Install anemometer test cable. W1th the ~recision motors ~urn t~e 
anemometer at 1800 and 3£6 RPM. Observe the windspeed 'n mile$ihour 
on the appropriate IMP~834 channel. 

B. 33 



0 ,,. ·-STAN PARD MAINTENANCE PROCEDURE 3 ' ·-"" 

a:. If 1n tolerance, ~cord as found and go to Step F. 

e. If not 1n toierance, check to make sure the motor fs lined up and 
running freely. Verify zero and span voltages a~ correct. 
(Reference f1g1.1res l & 2) 

f. Record as left and 1nsta11 the anemometer without cups, 

S. Wfnd 01rect1on System Ca11bratfon 

a. Re:110ve the vane from the crossarm. 

b. Remove the vane and vane hub but leave the shaft hub 1ntaet. 

e. Replace bea~ings 1n accordance w1th the Cltmatronfes Bearing 
Replacement Procedure. 

d. Re-install the vane on the crossarm. 

e. Using the vane calibration rod, 11ne up the hubs and e,dend it betweti!n 
the anemometer and the vane. 

f. Alternate1Y. rotate the calfbrat1on rod between North and South (0-18011 ) 

and read the az1muth as Indicated on the appropriate IMP channe1. 
Record as found. 

g. If both the fndieatea azimuthS are in ~oler-ance, go to Step K. 

h. If out of tolerance, check zero and spa!'! voltages. (Ntfer to F!g~l 
and 2} 

L If there 1s no 1nd1cat1on of a signal conditioner problem, azimuth 
must be adj1.1sted mechan1cal1y. 

J. loosen set screws on the vane adapter- base and rotate untll in 
tolerance in both the 0° and 180° azimuth's. 

k. Record as 'left. 

6, Repeat steps 4 and 5 fo~ the 25 and 60 meter levels. 

7. ~ S1gnai Conditioner Calibration 

a. After the wind system is calibrated, the remaining Rms rack signa1 
eond1tioners must be checked for zero and span. 

b. Verify zero and span for all to~~ter temperatures, dew potnt, delta 
temp and statU$ :dqnal cond1tionerS. Refer to ff9ure:s 1 and 2 for 
ca11b~ation voltages and test points. 
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$T ANOAqD MAINTENANCE PROCEDURE ti:Z:ZR-2:3 ' ' --·--· 

8. Tmperature Probtt Check: 

a. Place th'll RTO Temperature P'I"''be 1n a stab111zed tee hath. 

b. R.epeat Step A for all three telllj)erature ievels. 

e. 1Jtl1ie obseNfAg Tootc: 41, ver1fy each channel reads witMn system 
tolerance of • 1.6'0F of 32°F • 

9. Oew point sensors w1ll be clunged annua1iy or as needed. Refer to 
CHmatron1cs manual for dew potnt maintenance procedures. 

10. Re"Stnre J11 w1nd and t;mperature sensors to normal opera!i"lg condition. 

11. Ensure the RMS rack is 1n operation. 

12. Set Toptcs ll and 45 to l. Return jumper X-15 to pos1tion 2 (right). 

13. Complete all required documentation and affi~ level 1 sticker on IMP-834. 
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APPENDIX C 

MAINTENANCE PROCEDURES FOR THE CLIMATRONICS DEW POINT SENSOR 
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8. 0 KA1N!Et1ANCJ::. 

Periodic cleaning and recharging of the LiCl impregnated 

wick is required. Fo4to~ the sreps outlined below. 

A. Disconnect the sensor from the shield. 

B. Soak the wick end in distilled water for at: lease 5 

'lti.nuces co remove vater soluble dirt and rhe old sal!: 

charge. Ger.tle stirring :nay be used. NOTE: The wick 

electrode assembly is delicate. 

clean it with a brush, water jet. or ultrasonic bath. 

C. If there is .still evidence of contamination on the 

wick, zinse it with freon Tf or isophropyl alco!"lol. 

Note that overall darkening of the ~.lick is to be expect:e.d. 

This does not affect the probe's perfcrmance. Localized 

da~kening may indicate a Durn path and sto~ld be suspected 

,~.., nossi.ble :~robe failure. 

D. Thoroue:tly dry thE! probe in an ove11 at 60* to 80 4 C. 

E. ?r:epare an 8 percent by w.eight snlution of lithium 

chloride in distilled wat:e.::, or use Climatr:mics' P/N 

100743-: Lithium Chkoride Sotvtion. 

c. 1 



F. Use an eyedropper to apply the LiCl solution to the 

wick. Keep applying •_trn::il the wick is saturated. 

G. Gently shake the probe to recnve excess solutiorJ. 

H. Dry the probe i~ an over. at 60 to 80°C, 
'c 

L If the probe is to be s toreC for a period o! time 

befo(e installation, replace the desiccant tube tc keep 

the probe dry. If not, the probe can be r~installed in 

the shield. 

J. If the desiccant color ia blue, this indicates that the 

desiccant is dry and can be used to keep the probe dry, 

1f t:he color is pink, this indicates chat: a high moisture 

content is ?resen~ in the desiccant an~ it needs to ?e 

replaced or recharged, Drying of the desiccant can h€ 

accomplished by using the following procedure. 

l 1 aemove che red cap from the end of the desiccant 
tube. 

2) Spread the desiecant. one granule det<p, or, a t-=ay 
and bake for 1 hour at about 2oo•c (400aF). 

3) Cool the desiccomt in an airtight container before 
refilling ~he holder. 
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