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Move to configuration screen #6 (date and time), and hit the yellow
diamond key. In the time and date menu, scroll to screen #2 (set local
time), and hit the yellow diamond key. Set the local time using the
up/down arrow keys (time incréments are fairly coarse, set as close as
possible), and hit the yellow diamond key to accept the new date and time.
Hit the ESC key twice to return to the main menu.

~ Once configuration settings have been set, they will stay in the memory for
the entire day and should not require resetting if the unit is turned off.

COLLECTING Move to main menu screen #2 (position), and hit the yellow diamond
GEOGRAPHIC button. . '
POSITIONS

Record all the screen information on the trip sheet. For example: GPS
Position, UTM I 325390.4, T 5134812.8, 3 D HAE 117 m. The bold
numbers should change as you go to different locations.

To turn the GEO-II unit off, hold the on/off button for 5 seconds. The
external batteries should provide power for 2-3 hours of continuous
operation or a full day of operation if the unit is turned off between
measurements. '
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Figure 8.6.1. Connecting the Lead Acid Battery to the GeoExplorer II
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9.0 RADIATION SURVEY PROCEDURES

INTRODUCTION

External radiation levels are measured at several locations in the Hanford

Site environs. Measurements are performed to estimate levels attributed
to sources on the Hanford Site, estimate background, demonstrate
compliance with applicable regulations, and support the assessment of
exposure to onsite and offsite populations. Thermoluminescent
dosimeters and portable survey equipment are the primary means used for
measuring external radiation. The procedures contained in this section
include:

e environmental thermoluminescent dosimeter (Section 9.1)

. pressurizéd ionization chamber (Section 9.2)

e shoreline dose rate and contamination measurements (Section 9.3).
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9.1 ENVIRONMENTAL THERMOLUMINESCENT DOSIMETER (TLD)

INTRODUCTION

EQUIPMENT-

PROCEDURE

Ambient external dose rates are currently measured throughout the
Hanford Site environs using the Harshaw 8807 Environmental dosimeter.
The Harshaw 8807 Environmental dosimeter consists of two lithium
fluoride (LiF) chips (TLD-700) and two CaF, chips (TLD-200). Each
TLD card is placed in a plastic dosimeter cardholder, and dosimeters are
mounted approximately 1 m (3.28 ft) above the ground. Dosimeters are
routinely exchanged and the chips are read on a quarterly schedule.

The following equipment may be necessary for collecting dosimeters
from the field:

¢ unexposed dosimeters

e trip sheet

o pen

e weatherproof clipboard

e spare TLD posts and a sledge hammer or post driver
e spare orange triangle

e spare PVC pipe (1/2x~12in.)

e wire.

Obtain dosimeters from the External Dosimetry Technical Group in the
318 Building on the morning of deployment.

In the field, sample collection staff will:

1) Remove the exposed dosimeter from the TLD post by unclipping the
dosimeter from the wire holding it in position. ’
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2)

3)

4)

5)

6)

v7)

3)

Check the identification number on the individual TLD to ensure it
coincides with the ID number on TLD being placed in the field at that
specific location and that both sets of ID numbers correspond with the
location ID on the trip sheet.

Mount the unexposed dosimeter to the wire on the TLD post.

Double check the location ID number on the dosimeter label with the
location ID number listed on the trip log to verify that the correct
exchange was made.

Check that the correct exchange date is listed on trip sheet.

Record any significant observations or variations in the procedure
(e.g., date changes, TLD found on ground, missing dosimeter, possible
incorrect dosimeter exchanges, possible unusual radiation sources in
the area, etc.) in the comments section of the trip sheet.

Take all exposed dosimeters and all trip sheets to the External
Radiation Task Leader, Sample Collection Task Leader, Data
Management Task Leader, or another SESP media task leader who is
familiar with the media for review and sign-off.

Return exposed dosimeters to the External Dosimetry Technical Group
in the 318 building, and have the person receiving the dosimeters sign
the trip sheet as having taken possession of all dosimeters listed on the
trip sheet. '

If unable to relinquish dosimeters to the External Dosimetry Technical
Group on the same day they were retrieved from the field, place them in
the lead receptacle located in Room 1517 of Sigma 5 Building, sign the
trip sheet as relinquishing the dosimeters to “Locked Storage.” As soon as
possible, sign the dosimeter out of locked storage and deliver the exposed
dosimeters to the 318 building.
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9.2 PRESSURIZED IONIZATION CHAMBER

INTRODUCTION The pressurized ionization chamber (PIC) is a sensitive gamma or
X-ray radiation (>70 keV energy) detection instrument. The PIC system
(PIC/RSS-112) measures exposure rate in pR/h, provides a continuous
display of it on either a Light Emitting diode (LED) or Liquid Crystal
Display (LCD), and record these data on an internal computer
microprocessor. It is typically used for special studies of environmental
external radiation levels. Measurements are normally performed with the
detector at about 1 m above the ground to estimate the actual dose from
external radiation.

The PIC system is a self-contained component system, housed in two
cable-connected, weatherproof cases. One case contains the detector
chamber, an 8-L spherical ionization chamber pressurized to 300 psi with
a 300-V potential applied when operating. The other case holds the
electronics enclosure (control circuitry, readout displays, rechargeable
battery, and a 300-V non-rechargeable bias battery). The rechargeable
battery typically can last about 100 hours under normal usage. The 300-
V non-rechargeable bias battery has a typical usage life of 1 to 2 years
(depending on shelf time and environmental factors). An AC power
cable/adapter is provided for battery recharging/AC power.

- EQUIPMENT The following equipment may be necessary for collecting exposure
measurements:

e PIC system
-PIC

- signal cable
- electronics enclosure (RSS-112)

- carTying case
e Geiger-Miiller Survey Meter (GM)
e memory cartridge
e tripod

e AC power cable/adapter
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SURVEY
PROCEDURE

WARNING: The sensor housing contains an ionization chamber with -
high internal pressure (300 psi) and high voltage (300 volts DC) on its
surface. Removal of chamber from its protective housing or mishandling
could cause serious personal injury.

CAUTIONS:

e The lithium battery may explode or leak if recharged while
disassembled or heated above 100°C (212°F). Do not short circuit.

e The rotary power switch on the rear of electronics enclosure must
be turned to the "off" position before the sensor is connected or
disconnected. The cable carries approximately 300 V DC.

PIC With RSS-112 Model

- Report to the External Radiation Task Leader with the electronics

enclosure (RSS-112) and PIC before deploying it in the field. The task
leader will provide any special instructions, check the instrument settings,
and program the RSS-112 computer memory specifically as needed for the
study. The External Radiation Task Leader or a delegate will hkely
accompany the team deploying the PIC unit.

After arrival at the survey location, choose a monitoring point that is flat
and level on which to set the equipment. Choose a location that is away
from any nearby structures, a distance of at least twice the approximate
height of the structures (e.g., buildings) and not in a valley or hollow
where standing water could collect, if possible (e.g., take a measurement
that is at least 30 ft away from a 15-fi-high building.)

Adjust the tripod legs to a length of 2.5 — 3 ft, and tighten their collars.
Attach the PIC to the tripod stand by screwing the bolt from the tripod
stand up into the threaded receptacle in the base of the PIC using the Allen
wrench in the carrying case.

If 120-V AC power is available from an outlet, plug the AC adapter into
the outlet receptacle marked “Power” on the rear of the electronics
enclosure.

Connect the electronics enclosure to the PIC by connecting the signal
cable to the PIC and the receptacle marked sensor on the rear of the
enclosure. Make certain to mate the correct male and female ends to the
receptacles to avoid damaging the pins.
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ACQUIRING Turn the electronics on by rotating the switch on the rear of the enclosure
DATA to the "ZERO" position. Verify that the LCD display reads less than 0.3
pR/h in the box titled "CURRENT DATA.”

Turn the switch to the "READ" position, and allow the system to warm up
for approximately 20 seconds before making survey readings. Typical
ambient background exposure rate levels fluctuate between approximately
7 to 11 pR/h.

>4

Observe the display for the appearance of a star (*) in the right upper
corner. If a star (*) appears, report this system error message to the

- Sample Collection Task Leader and do not continue with this procedure
until the cause of this has been investigated.

Memory Cartridge Data Recording Initiation: (performed only if
instructed by the External Radiation Task Leader).

After setting up and starting PIC measurements, push on the soft-key
arrow in the front panel of the electronics enclosure pointing at "EXIT" on
the display to enter the Main Menu.

Press on the soft-key arrow pointing at "MEMORY CART" on the right
side of the display.

Press the soft-key arrow pointing at "START ACQUIRE," and then press
the same soft-key again to continue.

Press the soft-key arrow pointing at "MORE" twice in a row, and then
press it again when "EXIT" appears. Observe that the Main Menu
appears, and the display rotates back to display the Current Data
measurements. :

Perform any further special operations according to instructions given by
the External Radiation Task Leader or the Sample Collection Task Leader.

‘ AFTER THE After the survey, prepare the eiectronic unit for return following these
SURVEY steps:

Press the soft-key arrow pointing at "EXIT," then the soft-key arrow
pointing at "MEMORY CART," then the soft-key arrow pointing at
"STOP ACQUIRE". Go directly to turning the system off. Do not remove
the cartridge.

Survey all equipment with a Geiger-Miieller (radiation detector), if the
equipment has been deployed on the Hanford Site.
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Turn the switch on the rear of the enclosure to "OFF.”

Unplug the AC power cord from the outlet and the enclosure and roll it up.

Disconnect the signal cable from the PIC and the enclosure and roll it up.

Unscrew the PIC from the tripod.

Adjust the tripod legs to their smallest height and tighten their collars.

Place the electronics enclosure, signal cable, and power cord into the
carrying case. Secure the tripod to the carrying case, using the holding
straps on the outside of the case. Return the electronics enclosure to the

External Radiation Task Leader if the memory cartridge was used to
collect data.
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9.3 SHORELINE DOSE RATE AND CONTAMINATION MEASUREMENTS

INTRODUCTION Selected shoreline locations along the Columbia River are desi gnated for
measurement of external dose rate and contamination level. These
locations are reached by land or water (boat) and routine measurements

- are taken quarterly.
EQUIPMENT The following equipment may be necessary for performing
¢ measurements:
e boat

e micro-rem meter (Bicron or equivalent)

o Geiger-Miiller (GM) survey meter w/P-11 probe

e portable instrument survey form

e unexposed thenholuminescent dosimeters (TLDs), if required.
e trip sheets and labels, if needed

e weatherproof clipboard.

DOSE RATE

Refer to Section 9.1, Environmental Thermoluminescent Dosimeter, for
SURVEYS

instruction to exchange TLDs.
Beach the boat at the designated shoreline locations.

Tumn the micro-rem-meter on, and ensure that it is working properly by
checking battery level and high voltage.

Micro-Rem-Meter Using the slow-response time setting, hold the instrument steady within 1
-y Exposure Rate m of TLD post, 1 m above the ground surface, and at least 10 m away
1 : from any cars, air samplers, or other devices that may concentrate ’

airborne radioactivity. (This is very important.)

¥ Pause for approximately 20 seconds to allow the instrument to reach a
steady state. Take a reading with the range switch set at the lowest range
where the needle does not extend to its full scale.
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GM with P-11
Probe - B, y Count
Rate at Surface
(counts/min)

- Turn the instrument on, and ensure that it is working properly.

_ Turn off the instrument.

Record the reading and the range setting on the trip sheet.

If operation of the meter is suspect or 1f measured exposure rates exceed
1500 uR/h, contact the External Radiation Task Leader or Sample
Collection Task Leader for further instruction.

Note in the "Comments"” on the trip sheet if an instrument other than a y
Bicron micro-rem-meter 1s used.

If necessary, consult micro-rem meter operating instructions. Typical
micro-rem meter background readings are in the range of 5-15 urem/h.

Check high voltage, perform battery check, check instrument response
with check source.

With the audible switch ON and the instrument set for a medium
response time, hold the P-11 probe approximately 2.54 cm (1 in.) above
the surface and survey 9 m? (3 x 3 m) of the ground within 1 m of the
TLD post.

Determine the maximum general surface contamination reading
(exclusive of any reading obviously caused by discrete radioactive
particles). Discrete radioactive particles will cause significant increase in
the count rate of the Geiger-Miieller probe.

Turn the instrument off.
Record the maximum general reading and the range setting.

Record presence or absence of discrete radioactive particles. If present,
record maximum reading and note location carefully.

Draw map of survey area relative to TLD.

If operation of the meter is suspect, or if readings are >10,000 counts/min
(cpm), contact the External Radiation Task Leader or Sample Collection
Task Leader for further instruction.

If necessary, consult the GM and micro-rem meter operating instructions.
Typical GM background readings are in the range of
<10 cpm. '
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Exchange TLDs as described in Section 9.1, Environmental
Thermoluminescent Dosimeter, at locations specified on the trip sheet if
required.

Report any unusual conditions observed during the shoreline survey to
the Sample Collection Task Leader. Record these observations in the
"Comments" on the trip sheet.

Record Bicron micro-rem meter and Geiger-Miieller instrument
identification numbers in the appropriate place at top of trip sheet.






