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SECTION 2.0

ORGANIZATION AND RESPONSIBILITIES

Because of frequent changes in staff it is impractical to present a current organizational cha
in this document. Instead, Figure 2-1 indicates the generic organizational structure of the ORISE
Environmental Survey and Site Assessment Program. Detailed responsibilities for various staff
positions are documented in position description forms, which have been developed for all
employees. Additional information is included in the Quality Assurance Manual. With respect to the
field survey activities, it is the general responsibility of the site coordinator to assure that these
procadures are followed by all personnel performing radiological surveys and to continually evaluate
results for accuracy and precision. Site coordinator is a generic title which applies to any individual
designated as ORISE’s representative and on site supervisor. It is the responsibility of each
individual conducting surveys to abide by all aspects and details presented in this manual and to
report deviations or abnormal results to the responsible supervisor,

The Project Manager is responsible for development and periodic revision of procedures
related to field survey activities. In addition to an annual review and revision cycle for this
procedures manual, procedures may be developed, reviewed, and/or revised at any time as may be
determinzd necessary by the Project Manager. Field survey procedures require approval by the
Project Manager they are concurred with and implemented for the ESSAP by the Program Director
(or in his abscace the Assistant Program Director). The Health and Safety/Quality Assurance
Coordinator is responsible for distribution and control of procedures. The authority for
interpretations of procedures resides with the Project Manager but may be delegated to the level of
the field site coordinator.
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SECTION 3.0
SUMMARY OF ACTIVITIES

Within its operations, the ORISE/ESSAP conducts the following major categories of

radiological surveys.

1.

Preliminary (designation, screening, or inclusion) survey: Limited
investigation to determine if radiological conditions warrant in-depth
evaluation.

Characterization (comprehensive) survey: Thorough measurement and
sampling to determine the extent and levels of site contamination. This
survey is used to establish requirements for remedial action.

Operational Monitoring: Measurements to evaluate the adequacy and
accuracy of routine monitoring and control and/or to determine compliance
with regulations.

Remedial Action Support: Surveys during cleanup operations to guide the
extent of such operations.

Post-Remedial Action Survey: Comprehensive radiological evaluation
following site cleanup.

Verification (confirmatory) Survey: Measurements over limited site areas to
verify the results of other survey findings.

Assignments are received from the NRC or DOE funding agencies. These agencies provide
background information concerning the site history, type of survey desired, and scheduling
requirements. The funding agency also provides names of site contacts and obtains site access
consent when necessary.

A scoping visit is performed by one or more of the following to gather additional details
concerning the site: Program Director, Assistant Program Director, Project Manager, an experienced
individual designated by the Project Manager. Such details include area, bulding description, site
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accessibility for gridding and surveying, special equipment requirements, security arrangements, site
contacts, recommended local accommodations, area maps and photographs. Other pertinent
information is obtained through reviews of records and reports of the regulatory agencies.

A proposed survey plan is prepared for submission to the funding agency. Due to gifferences
in sites, each plan is site specific. Factors considered in the plan include the type of survey, site size
and complexity, operational history, potential radionuclides present, and available manpower and
equipment resources. The survey plan may require modification based on findings as the survey
progresses. The plan is written to allow for such field changes. It is the responsibility of the
cognizant site coordinator to make appropriate changes in the plan at the field location. All such
changes must be documented in the site log or on the appropriate field survey forms.

Subcontracts and purchase requisitions for specialized services and equipment are initiated.

When the survey plan has been approved and the schedule finalized, the Project Leader and
Project Manager select personnel for the survey and the site coordinator prepares a listing of supplies
and inswuments required. Travel arrangements are also initiated.

The survey is performed in accordance with the survey plan. All data and samples collected
at the site are returned to the ESSAP laboratories in Oak Ridge for analysis and interpretation. A
draft report of the survey results is provided and, following review and revision, a final report is
issued.
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SECTION 4.0
RECORDS AND REPORTS

A site specific survey plan is developed prior to the start of on-site activities. Changes in
the surve  plan are often necessary due to unanticipated findings as the survey progresses. Changes
may al... Le made at the request of the funding agency. The designated site coordinator has the
authority to make appropriate changes to the plan. Modifications not directly requested by the
funding agency must have a defendable technical basis and a change of any kind must be documented
in the site logbook. The site coordinator is responsible for reviewing data for accuracy and
completeness before on-site activities are concluded.

All data, notes, measurements, calibrations, and other informatinn pertinent to a survey site
must be recorded and maintained. Records must conform with the following basic requirements:

1. Marked with date of entry.

r Signed (or initialed) by the author of the entry.

3. Written or printed, in pen, in a legible manner.

4. Contain all pertinent information in a concise, accurate entry.

Records may be in several forms. These include: maps, standard record forms for specific
survey measurements, and the field data logbook, which is the daily diary and notebook of the site
coordinator,

Column headings or requested information on record data forms may be inappropriate or
incorrect for specific site situations. If so, appropriate handwritten changes must be made on the
forms. When certain information requested on the presented form is not required, the space or
columns should be crossed through or marked "NA" (not applicable) as an indication that such
information was not required, rather than having possibly been forgotten.

If data corrections are necessary a single line will be drawn across the entry. New data,
initials of the surveyor and date of correction will be recorded. Data will not be obliterated by
erasing or use of white-out.

Original drawings and maps may first be drawn in pencil but must be made permanent by
tracing in ink or producing a photocopy prior to the addition of data to the page.

Survey Procedures Manual Revision No. 8
ORISE/ESSAP Date: December 31, 1993
Approved: Page 1 of 2 Sec. 4

/ .




All records relative to a specific site are reviewed and retained by the site coordinator or their
designee until the report has been prepared. Records must be protected from loss, damage,
tampering, or unauthorized access by keeping them under surveillance or in a secured storage
location. Following acceptance of the final report by the funding agency all records, background
information, and other information relative to the site are archived for permanent storage according
to the requirements established in the Quality Assurance Manual.

The results of surveys are documented in reports. The complexity and style of the report and
its distribution are determined based on the type of survey and the requirements established by NRC,
DOE or other funding agency. These reports are provided only to the funding agencies; they are
responsible for the distribution of all information concerning the surveys.
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SECTION 5.0
INSTRUMENT CALIBRATION
AND

OPERATIONAL CHECK-OUT
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SECTION 5.1
GENERAL INFORMATION

1.0 PURPOSE

To describe the general approach to calibration and operational check-out of survey
instruments

2.0 RESPONSIBILITIES
2.1 The site coordinator is responsible for assuring that this procedure is implemented.

2.2 Survey team personnel are responsible for following this procedure.

3.0 PROCEDURE

3.1 Calibration

3.1.1 Instruments to be used for quantitative measurements are source calibrated,
and the initial check-out performed, prior to each specific site survey to
determine necessary correction factors and to establish operating parameters
and acceptable operating criteria.

Exception: The Pressurized lonization Chamber is calibrated by the
manufacturer.

3.1.2  Calibration is 10 be performed, when possible, with standards traceable to the
National Institute of Standards and Technologies (NIST) or other industry
recognized standards organizations.

3.1.3 Originals of calibration records are to be maintained at the Oak Ridge
facilities, however, copies must accompany instruments to the survey
location.

3.1.4 Instruments used only for qualitative scanning or screening purposes are 1o
have an operational check-out performed prior to each specific site survey,
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3.1.5 Instruments are calibrated and/or checked out as an instrument/ -~ suor
combination and are to be used in that combination for survey activities.

=0
3.1.6 Threshold values are € ..ermined based on manufacturer specifications and/or u
determination of specific characteristics and response. The values listed
apply only to the instrument/detector combination referenced.

3.1.7 All equipment associated with instrument and detector operations (e.g., gas
tubing, flow meters, regulators, etc.) shall be checked to assure proper
working order of the complete survey system. Audio output is to be checked
for consistent response with associated headphones and any necessary
adapters in place.

3.2 Operational Check-Out

32.1 Eguipment

32.1.1 Detectors

3.2.1.2 Portable ratemeter-scaler
3213 Cable

3214 Record forms

32.1.5 Check sources

3.2.2 Procedure
3.2.2.1 This procedure applies to all field survey instruments.

3222 Operational check-out is to be performed daily prior to the
use of a survey instrument, and at any time the performance
of the instrument is questionable. Check-out is also
performed as a quality control function according to
requirements as described in Section 7 of the ESSAP Quality
Assurance Manual.

3223 Attach the detector to the instrument.
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3.2.2.11

Turn the instrument on and check batteries, replace if
necessary.

Adjust the threshold and high wvoltage settings to
predetermined values.

Place the appropriate check source in contact with the
designated location on the detector,

Determine and record the count rate on the Instrument
Operational Check-Out Form (Figure B-1, or equivalent).

Turn the audible output on to assure its operation.

Remove the source and determine and record the background
count rate.

Compare source and background levels to previous checks.
Changes in source responses or background rate, exceeding

established acceptable limits must be reconciled before the
instrument can be used.
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SECTION 5.2
ELECTRONIC CALIBRATION OF RATEMETERS
1.0 PURPOSE
To describe the procedure for calibration of ratemeters
2.0 RESPONSIBILITIES
2.1 The site coordinator is responsible for assuring that this procedure is implemented.
2.2 Survey team personne! are responsible for following this procedure.
30 DU
il Equipment

3.1.1 Portable ratemeter: Model PRM-6, Eberline Instrument Corporation; Model
2221, Ludlum Instrument Co.; or equivalent.

3.1.2  Pulse generator: Mode! 500, Ludlum Instrument Co.: or equivalent.

Note: The pulse generators are calibrated when new and annually thereafter
by the manufacturer.

3.1.3 Cable: MHV-C; or other connectors, as applicable.
3.1.4 Record forms.

3.2 Procedure
3.2.1 Turn ratemeter on and check batteries: replace if necessary.
3.2.2 Turn the ratemeter off and connect to the pulse gererator.
3.2.3 Turn the pulse generator on.

3.2.4 Set the pulse amplitude to 50 mV and the amplitude adjustment knob to § on
the analog scale.
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3.2.5 Turn the ratemeter onto HV setting. Check instrument voltage reading and
pulser voltage reading. (If a difference of 50 V or greater is noted, remove
the instrument from service) Record both readings on the Electronic
Calibration Record Form (Figure B-2, or equivalent).

3.2.6 Set the multiplier knob to the 1K scale.

3.2.7 Set pulse rate to 400,000 pulses/min. using the multiplier adjustment knobs.

3.2.8 Set ratemeter to x 1,000 (1K) scale. Record reading.

3.2.9 If necessary, adjust the 1K potentiometer (pot) inside the ratemeter to bring
reading to 400,000 cpm. Record adjusted response.

3.2.10 Decrease the pulse rate to 40,000 pulses/min. by setting the multiplier knob
to the 100 scale.

3.2.11 Set ratemeter to the x 100 scale. Record reading.

3.2.12 If necessary, adjust the x 100 pot inside the ratemeter to bring reading to
40,000 cpm. Record adjusted response.

3.2.13 Decrease the pulse rate to 4,000 pulses/min. by setting the multiplier knob
to v:e 10 scale.

3.2.14 Decrease the pulse rate to 4,000 pulses/min. by setting the multiplier knob
to the 10 scale.

3.2.15 Set the ratemeter to the x 10 scale.

3.2.16 If necessary, adjust the x 10 pot inside the ratemeter to bring reading to
4,000 cpm. Record adjusted response.

3.2.17 Decrease the pulse rate to 400 pulses/min. by setting the multiplier knob to
the 1 scale.

3.2.18 Set the ratemeter to the x 1 scale. Record reading.
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3.2.19 If necessary, adjust the x 1 pot inside the ratemeter, t0 bring reading to
400 cpm. Record adjusted respanse.

3.2.20 Set ratemeter to x 1,000 (1K) scale.
3.2.21 Set the multiplier knob to the 1K scale.

3.2.22 Set pulse rate to 200,000 pulses/min. using the multiplier knobs. Record
reading.

3.2.23 If necessary, adjust the x 1,000 (1K) pot, inside the ratemeter, to bring
readings to 200,000 cpm. Record adjusted response.

3.2.24 Repeat steps 3.2.10 thru 3.2.19 for 20,000 pulses/min., 2,000 pulses/min.
and 200 pulses/min Decrease the pulse rate scale first, followed by the
ratemeter scale.

3.2.25 Verify the initial ratemeter readings for 400,000 pulses/min. thru
400 pulses/min. to insure calibration stability. If stability is not achieved,
remove the instrument from service.

3.2.26 Turn off ratemeter and pulse generator and disconnect the cables.
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SECTION 5.3

. GAMMA SCINTILLATION DETECTOR
CHECK-OUT AND CROSS CALIBRATION

1.0 PURPOSE

To describe the procedures for cross calibration and operational check-out of gamma
scintillation detectors

2.0 RESPONSIBILITIES
2.1 The site coordinator is responsible for assuring that this procedure is implemented.

2.2 Survey team personnel are responsible for following this procedure.

3.0  PROCEDURE
3l Equipment
3.1.1 Ratemeter: Model PRM-6, Eberline Instrument Corporation; or equivalent.
3.1.2 Sodium iodide detector: Model 489-55, Victoreen Instrument Co.;
Meodel SPA-3 or Model PG-2, Eberline Instrument Corporation; or
L

equivalent.

3.1.3 Pressurized lonization Chamber ( PIC), Model RSS-111 or Model RSS-1011,
Reuter Stokes Co.

3.1.4 Cable: MHV-MHV; or other connectors, as applicable.
3.1.5 Record forms.
3.1.6 Calibration source.

3.1.7 Check source.
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3.2

Procedure

3.2.1
3322
323

324

325

328

Turn ratemeter on, check batteries, and replace if necessary.
Adjust the high voltage to approximately 900 V.
Turn ratemeter off. Attach scintillation detector and turn ratemeter back on.

Determine the background count average with the ratemeter set to slow
response. Record the average count rate on the first data line of the
Instrument Operational Check-Out Form (Figure B-1, or equivalent).

Determine the acceptable background response limits by setting the ratemeter
to fast response. Record the actual lowest and highest values observed.

NOTE: If the site background is not consistent with the predetermined
background response range, a new range shall be established and noted on
the form.

Choose a check source with a gamma energy distribution representative of
the radioactive material of concern at the survey site.

Determine the check source count rate by placing a gamma check source
(e.g., Co-60, Cs-137) on the front of the detector. Record the count rate on
the first data line of the record form. Also, determine and record the

+ 10% variation of the check source count rate as the source response
limits.

NOTE: The form and check source are to accompany the instrument to the
field survey site.

Perform cross-calibration.

3.2.8.1 Assemble PIC, turn on, check batteries, and allow to stabilize
approximately § minutes.
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3282

3285

Place the PIC at a location of measurable activity. If no such
areas are present perform the calibration at 6 to 10 locations
on the site. Adjust the tripod to position the center of the
PIC chamber at 1 meter above the surface.

Determine the exposure rate (see Section 7.3). Record on
Cross Calibration Form (Figure B-3, or equivalent).

Remove the PIC and measure the scintillation detector count
rate at 1 meter above the surface. Record this value on the
Cross Calibration Form (Figure B-3, or equivalent).

Repeat steps 3.2.6.2 t0 3.2.6.4 for locations of different
radiation intensities. If possible, obtain calibration points
throughout the entire range of radiation levels noted on the
site. In this case a minimum of § different measurements in
each of the ranges - <20 gR/h, 20 to 100 uR/h, and 100 to
500 uR/h is recommended.

Prepare a calibration curve of detector count rate versus
exposure rate. There is a computer program which will
generate a table of these values,

NOTE: Calibration curves determined using cable lengths of
3 meters or less are not necessarily applicable 10
instrument/detector combinations using cables greater than 3
meters long.

3.29 Consistent Instrument Display

For sites where several instrument/detector units will be used in the same
area, units may be adjusted to display similar responses.

3.29.1

Obtain a gamma radiation source with an activity great
enough to be distinguished at a distance of 1 meter,

Survey Procedures Manual
ORISE/ESSAP
Approved:

Project Manager

Revision No. 8
Date: December 31, 1993
Page 10 of 44 Sec. §



3293

Place each of the detectors at a prescribed distance from the
source and check readings. The distance should be a
minimumn of 3 feet, chosen to give a detector/instrument
response > 10,000 cpm.

If all units do not respond within 10% of each other, adjust
the high voltages to obtain the same meter response. The
voltage should be between 750 and 950 volts; if outside this
range, do not attempt to use the detector for this purpose.

If voltage adjustments were necessary, perform items 3.2.4
through 3.2.7 again.

Record operational voltage on the Instrument Operational
Check-Out Form (Figure B-1, or equivalent). If the voltage
has been set to a value other than 900 V, indicate in the
Comments section that the Operating Voltage was adjusted to
allow for consistent response between instruments at this site.
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SECTION 5.4
ALPHA SCINTILLATION DETECTOR CALIBRATION AND CHECK-OUT

1.0 PURPOSE

To describe the procedures for calibratior. «nd operational check-out of alpha scintillation
detectors

2.0 RESPONSIBILITIES
2.1 The site coordinator is responsible for assuring that this procedure is implemented.
2.2 Survey team personnel are responsible for following this procedure.
3.0 PROCEDURE
il Equipment
3.1.1 Portable ratemeter-scaler: Model PRS-1 (Rascal), Eberline Instrument
Corporation; Model 2220 or 2221 Ludlum Instrument Corporation; or

equivalent.

3.1.2 Alpha detector: Model AC3-7, Eberline Instrument Corporation; or
gquivalent.

3.1.3 Cable: CP1-CP1; C-CP1; or other connectors, as applicable.
3.1.4 Record forms
3.1.5 Calibration sources.
3.1.6 Check source.
3.2 Procedure

3.2.1 Anach the alpha detector to a portable ratemeter-scaler.
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3.2.2

Turn the instrument to the HV position. Note condition of battery as
indicated by digital display. Press the "LIGHT" switch. If the "BATT OK"
legend does not remain displayed, battery power is marginal and batteries
shouid be replaced.

Adjust the threshold setting accordingly for the following instrument/detector
combinations.

PRS-1/AC3-7 2.0(20mv)
Ludlum 2221/AC3-7  200(20mv)

Turn on instrument audio and direct detector face to a source of light to
check for "light leaks”. Repair or replace detector face as necessary.

Construct a Plateau Curve,

The operating voltage is determined based on the characteristics of a plateau
curve. Curves are constructed once a year, after major repairs to a detector,
and when a new detector is received. These curves are kept on file in the
instrument room.

32351 Place the detector on one of the alpha calibration sources
having a disintegration rate greater than 50,000 dpm.

3252 Turn the high voltage down, then gradually increase voltage
until the meter begins to register counts.

3.253 The speaker unit may now be turned off.

3254 Accumulate counts for 0.5 minute.

32558 Record voltage setting and count rate.

3256 Increase voltage to next higher even multipie of 50 V.

3.25.7 Accumulate counts for 0.5 minute and record voltage and
count rate.
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3258 Repeat 3.2.5.6 and 3.2.5.7 until the count rate begins to
increase rapidly with increased voltage. Do not increase the
voltage into the continuous discharge range as damage to the
instrument/detector may result.

3259 Prepare a graph of count rate vs. voltage. This graph should
consist of a relatively flat section where there is little increase
in count rate over a voltage range of up to several hundred
volts. This voltage range is called the plateau region of the
detector.

3.25.10 Select a voltage at the midpoint of the plateau region as the
operating voltage and indicate the value on the graph. Adjust
the instrument voltage tc this setting. (This operating voltage
typically ranges between 950 and 1250 voits.)

3.2.6 Record the predetermined operating voltage and threshold on the Calibration
Form (Figure B-4, or equivalent).

3.2.7 Determine the detector background count for 5§ minutes. If the count rate is
zero or exceeds 3 cpm repeat the count. If it falls out of this range again,
the unit should be removed from service until repairs can be made. Calculate
and record the count rate per minute on the Calibration Form (Figure B-4,
or equivalent).

3.2.8 Select a count time which will provide an accumulation of 10,000 gross
counts with an alpha calibration source.

3.2.9 Set the detector on the source and accumulate the count. Record the scurce
identification number and the source count.

3.2.10 Reverse the detector position and repeat the count.
3.2.11 Subtract the background count rate from the calibration source counts.

3.2.12 Calculate the response efficiency for both detector/source arrangements.
Determine the operating efficiency by averaging the efficiencies obtained
from the two measurements and rounding the result to two significant
figures. Record all information. (The counting efficiency for an AC3-7
typically ranges from 13-20%.)
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3.2.13 Calculate the minimum detectable aciivity (MDA) using the following
formula: .

MDA = 271 + (4.66/B)
TxExG

MDA = activity ievel in disintegrations/minute/100 cm?

B = background (total counts)

T = count time (min) to be used for field measurements

E = operating efficiency ( counts )
disintegration

G = geometry Pim:mr_ma_cm’)
100

This formula calculates the activity level in dpm/100 cm? which can be
detected with 95% confidence of having neither a false positive nor a false
negative rcsult.

Compare this value to the site guidelines to determine adequate sensitivity of
the instrumentation. An MDA that is less than 50% of the applicable criteria
is desirable.

3.2.14 Position an alpha check source at the front portion of the detector.
Accumulaie the count for one minute. Record the source position, count rate
and time. Remove the detector from the source. Reposition the detector and
source and repeat the count. Repeat 10 times. Caiculate the average value
and the 3 sigma deviation. The 3 sigma value should be <= 10% of the
mean. If it is not, the instrument/detector combination must be removed
from service until repairs can be made. Record all information.

NOTE: This same check source is to accompany the calibrated instrument to
the field survey site.
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3.2.15 Prepare an Instrument Operational Check-Out Form (Figure B-1, or
. equivalent). Enter the average check source count rate, the average
background count rate and the count times on the first data line. Also enter
acceptable range limits for the check source. The background range shouid
be established as 0-3 cpm.

NOTE: This form accompanies the instrument to the survey site.

3.2.16 Daily instrument operational check-out is performed according to

Section 5.1.
Survey Procedures Manual Revision No. 8
ORISE/ESSAP Date: December 31, 1993
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SECTION 5.5

GM DETECTOR CALIBRATION AND CHECK-OUT

1.0 PURPOSE
To describe the procedures for calibration and operational check-out of GM detectors
2.0 RESPONSIBILITIES
2.1 The site coordinator is responsible for assuring that this procedure is implemented.
2.2 Survey team personnel are responsible for following this procedure.
3.0 PROCEDURE
3l Equipment
3.1.1 Portable ratemeter-scaler: Model PRS-1 (Rascal), Eberline Instrument
Corporation; Model 2220 or 2221 Ludlum Instrument Corporation; or
equivalent.
3.1.2 GM detector: Model HP-260 (GM “Pancake”). or equivalent.
NOTE: The HP-260 detector face mav be covered with a thin layer of
tracing paper to provide a total thickne ; of 7 mg/cm? which will increase the
degree of protection of the detec’ face from accidental puncture and
contamination and shield out alpha particle contributions. If a shield is to be
used, all calibration and operational check-out procedures should be
performed with *he shield in place.
3.1.3 Cable: CP1-BNC; C-BNC; or other connectors, as applicable.
3.1.4 Record forms.
3.1.5 Calibration sources.
3.1.6 Check source.
Survey Procedures Manual Revision No. 8
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Procedure

3.2.1

323

Attach the GM detector to a portable ratemeter-scaler.

Turn instrument to HV. Note condition of battery as indicated by digital
display. Press the "LIGHT" switch. If the "BATT OK" legend does not
remain displayed, battery power is marginal and batteries should be replaced.

Set the threshold display accordingly for the following combinations.

PRS-1/HP260 5.0 (50mv)
Ludlum 2220/HP260 500 (50mv)
Ludlum 2221/HP260 500 (50mv)

Adjust the high voltage to 900 volts.
Determine the detector background for 1 minute. Repeat 10 times.
Calculate the average value, the 3 sigma deviation and the allowable range.

Record the information on the Calibration Form (Figure B-4, or equivalent).

Select count time which will provide an accumulation of 10,000 gross counts
with an appropriate beta calibration source.

Place the detector on the source and accumulate the count. Record the
source identification number and the source count.

Subtract the background count rate from the calibration source counts.

Calculate the detector efficiency and round the result to two significant
figures. Record the operating efficiency. (The counting efficiency typicaily
ranges from 15-18%).

3.2.10 Calculate the minimum detectable activity (MDA) using the following

formula:

Survey Procedures Manual Revision No. 8
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3.2.12

3.2.13

MDA = 2.71 + (4.66/B)
TxExG

MDA = activity level in disintegrations/minute/100 cm’

B = background (total counts)

T = count time (min) to be used for field measurements

E = operating efficiency ( counts )
disintegration

G= xeomtrytmm_mum’)
100

This formula calculates the activity level in dpm/100 cm?® which can be
detected with 95% confidence of having neither a false positive nor a false
negative result,

Compare this value to the site guidelines to determine adequate sensitivity of
the instrumentation. An MDA that is less than 50% of the applicable criteria
is desirable.

Position a beta-gamma check source (e.g., Co-60, Sr-90) on the detector.
Accumulate the count for one minute. Record the count rate and time.
Remove the detector from the source. Reposition the detector and source
and repeat the count. Repeat 10 times. Calculate average value and the

3 sigma deviation. The 3 sigma value should be < 10% of the mean. If
it is not, the detector must be removed from service until repairs can be
made. Record all information.

NOTE: This same check source is to accompany the calibrated instrument to
the field survey site.

Prepare a daily Instrument Operational Check-Out Form (Figure B-1, or
equivalent). Enter the average check source count rate, the average
background count rate and the count times on the first data line. Enter
acceptable range limits for check source and background response.

NOTE: This form accompanies the instrument to the survey site.

Daily instrument operational check-out is performed according to
Section 5.1.
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SECTION 5.6

' PROPORTIONAL DETECTOR CALII

IRATION AND CHECK-OUT




3212

Turn on main bottle valve and adjust flow rate to
approximately 100 cc/min. Allow to purge for § minutes.
Reduce flow to approximately 40 cc/min and continue
purging for 20 minutes.

Attach the detector to a portable ratemeter-scaler.

Check the condition of the batteries. The instrument is fully
charged at 6 voits. Models 2220 and 222! are inoperable at
4.4 volts or less. Replace batteries if necessary.

Adjust the threshold setting to 50 (5.0mV). (This value
applies to both the alpha and the alpha-beta modes.)

Set high voltage to approximately 1100 V. Note source count
rate.

Note source count rate two (2) migutes later. If the coumt
rate varies b; greater than + 10%, continue purging and
checking until the rate is stabilized. 1If the second count is
within + 10% of first count, unit is adequately purged and
ready for use. Record purge check values on the Calibration
Form (Figure B-4, or equivalent)

Disconnect the out flow line and replace with a tubeless
coupling to allow for continuous venting of the system.
Continuous flow is required during calibration.

NOTE: Unit may be used in the static mode if a good seal
can be established. The length of time a static purge can be
maintained varies ior individual detectors. To operate in
static mode disconnect both hoses from the detector. Begin
checking source response as soon as the background count
rate begins to drop off. If a decline of approximately 10%
or more is noted, the system must be repurged.

Survey Procedures Manual
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329

3.26

327

32.2.11 If detection of beta is also required, place the detector on a
beta calibration source having 2 disintegration rate greater
than 50,000 dpm. Continue accumulating and recording
0.5 minute counts at 50 V increments to obtain the alpha-beta
plateau. This region will not be as “flat" as the alpha
operating region but should still be distinguishable. Do not
increase the voltage into the continuous discharge range as
damage to the instrument/detector may result.

32212 Select the alpha-beta operating voltage slightly above the
"knee" at least 75 V below the level of continuous discharge.
Indicate the operating voltage on the graph. (This operating
voltage typically ranges between 1,500 to 1,750 volts).

NOTE: If the plateau region is not distinguishable, adjust
voitage and accumulate 0.5 minute counts at each 25 V
increment in the region where the plateau is expected to
occur.

Adjust the instrument setting to the predetermined alpha operating voltage
and record the value on the Calibration Form (Figure B-4, or equivalent).

Deterrine the detector background counts for § minutes. If the count rate
is zero or exceeds 3 cpm, repeat the count. If it falls out of this range again,
the unit should be removed from servicc unti! repairs can be made.
Calculate and record the count rate per minute.

Select count time which will provide an accumulation of 10,000 gross counts
with an alpha calibration source.

Position the alpha calibration source at the approximate center of the detector
and accumulate the count. Record the source identification number and the
source count.

Calculate the detector efficiency and round the result to two significant
figures. (Typical efficiencies range from 18 to 21%). Record the operating
efficiency.
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3.28 Calculate the minimum detectable activity (MDA) using the following

w
ro

formula:

MDA = 271 + (4.66/B)
TXExG

MDA = activity level in disintegrations/minute/100 cm?
B = background (total counts)

T = count time (min) to be used for field measurements
E = operating efficiency ( counts )

disintegration

G = geometry (dmcmr_ma_gm’)
L 100

This formula calculates the activity level in dpm/100 cm? which can be
detecied with 95% confidence of having neither a false positive nor a false
negative result.

ou

Compare this value to the site guidelines 1o determine adequate sensitivity of
the instrumentation. An MDA that is less than S0% of the applicable criteria
is desirable.

Position an alpha check source at the approximate center of the detector and
accumulate the count for one minute. Record the source position, count rate
and time. Remove the detection from the source. Reposition the detector
and source and repeat the count. Repeat 10 times. Calculate the average
value and the 3 sigma deviation of these numbers.

The 3 sigma value should be < 10% of the mean. If it is not, the
instrument/detector combination must be removed from service until repairs
can be made. Record all information.

NOTE: This same check source is to accompany the calibrated instrument
to the field survey site.

oject Manager
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3.2.10 Prepare a daily Instrument Operational Check-Out Form (Figure B-1, or
equivalent). [Enter the average check source count rate, the average
background count rate and the count times on the first data line. Enter
acceptable range limits for background and check source response.

NOTE: This form accompanies the instrument to the survey site.

3.2.11 Daily instrument operational check-out is performed according to
Section 5.1.

3.2.12 Adjust the voltage to the specified alpha-beta operating voltage and record
the value on the Calibration Form (Figure B-4, or equivalent),

3.2.13 Determine the alpha-beta background for 1 minute. Repeat 10 times.
Calculate the average value, the 3 sigma deviation, and the range. Record
the information on the back of the form.

3.2.14 Repeat steps 3.2.5 through 3.2.10 using beta calibration sources of an energy
applicable to the survey site. (Typical efficiencies range from 20-23%.)

NOTE: Problems have been noted when using proportional detectors in high
aititude areas. It may be necessary to establish the operating voltage and
perform calibration on-site. Special arrangements must be made through the
Technical Resource Manager to remove the calibration sources from the

laboratory.
Survey Procedures Manual Revision No. 8
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SECTION 5.7
PRESSURIZED IONIZATION CHAMBER CALIBRATION AND CHECK-OUT

1.0 PURPOSE

To describe the procedure for operational check-out of the pressurized ionization chamber
2.0 RESPONSIBILITIES

2.1 The site coordinator is responsible for assuring that this procedure is implemented.

2.2 Survey team personnel are responsible for following this procedure.
3.0  PROCEDURE

3.1 The pressurized ionization chamber is used as a secondary standard for cross
calibration of other gamma measuring instruments. Calibration of this equipment is
therefore performed by the manufacturer. Recalibration is to be performed
biennially or at any time repairs of the instrument are required.

3.2 Immediately following calibration by the manufacturer the initial operational check-
out is to be performed on the PIC.

3.2.1 Assemble PIC, turn on, check rechargeable and 300 V batteries, Recharge
and/or replace batteries if necessary. Allow to stabilize for approximately
5 minutes.

3.2.2 Determine the background and the gross and net check source exposure rates
and record the information on the PIC Tracking Form (Figure B-S, or
equivalent).

3.2.3 Record the acceptable range for the response 1o the check source as + 10%
of the net value.

NOTE: This form is kept in the instrument room files.

3.3 Prior to transport to a survey site, an operational check-out is to be performed on the
PIC.

Survey Procedures Manual Revision No. 8
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3.3.1 Assemble PIC, wrn on, check batteries and allow to stabilize for
approximately 5 minutes, .

3.3.2 Transfer the acceptable net check source (Ser 3.2.3) response limits from the
PIC Tracking Form to the PIC Field Check-Out Form (Figure B-6, or
equivalent).

3.3.3 Determine and record the background, and the gross and net check source
exposure rates.

3.3.4 Compare the net check source exposure rate to the acceptable net check
source response limits. If the response is within the limits, record the
information for the background measurement and the gross and net check
source measurements on the first line of the PIC Field Check-out Form, (the
line marked "ORAU DATA") and on the nex: available line of the PIC
Tracking Form. If the net exposure rate does not fall within the acceptable
range limits, remove the PIC from service until repairs can be made.

NOTE: The PIC Field Check Form accompanies the instrument 0 the field

survey site.
Survey Procedures Manual Revision No. 8
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SECTION 5.8

COMPENSATED GM DETECTOR CALIBRATION AND CHECK-OUT

1.0 PURPOSE
To describe the procedures for calibration and operational check-out of energy compensated
GM detectors
2.0 RESPONSIBILITIES
2.1 The site coordinator is responsible for assuring that this procedure is implemented.
r 3o Survey team personnel are responsible for following this procedure.
3.0  PROCEDURE
31 Equipment
3.1.1 Ponable ratemeter-scaler: Model PRS-1 (Rascal), Eberline Instrument
Corporation; or equivalent.
3.1.2 Energy compensated GM detector: Model HP-270, Eberline Instrument
Corporation; or equivalent,
3.1.3 Cable: CP1-BNC; or other connectors, as applicable.
3.1.4 Record forms.
3.1.5 Calibration source.
3.1.6 Check source.
3.2 Procedure
3.2.1 Aunach the detector (shield closed) to a portable scaler.
3.2.2 Turn on, check baneries, and replace if necessary.
Survey Procedures Manual Revision No. 8
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323

324

325

326

3.2.8

Adjust high voltage to 900 V and threshold 1o § (50 mV).

Determine background for 5 minutes and calculate background count rate.
Record the value.

Cross-calibration can be performed, as for gumma scintillation detectors, see
Section 5.3, items 3.2.9.1 10 3.2.9.6. Calibration for exposure rates at
levels exceeding the capability of the PIC can be performed under the
direction of staff health physicists and the ORISE Office of Safety and
Environmental Assurance. Record information on the Cross Calibration
Form (Figure B-3, or equivaient) or the Exposure Rate Calibration Data
Form (Figure B-20, or equivalent)

Determine check source reproducibility by positioning a gamma check source
{Co-60 or Cs-137) on the side of the detector and determine and record the
count rate on the Calibration Form, (Figure B-4, or equivalent). Repeat 10
times and calculate average and 3 sigma deviation. Record check source
range.

NOTE: This same source is to accompany the calibrated instrument to the
field survey site.

Prepare an Instrument Operational Check-Out Form (Figure B-1, or
equivalent) entering the background and average check source counting rates
on the first data line.

NOTE: This form accompanies the instrument to the survey site.

Daily instrument operational check-out is performed according to
Section §.1.
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SECTION 5.9
FLOOR MONITOR CHECK-OUT
1.0 PURPOSE

To describe the procedure for operational check-out of floor monitors
2.0  RESPONSIBILITIES
2.1 The site coordinator is responsible for assuring that this procedure is implemented.
22 Survey team personnel are responsible for following this procedure.
3.0 PROCEDURE
3.1 Equipment

3.1.1 Portable ratemeter-scaler: Model 2220 or 2221. Ludlum Instrument
Corporation; or equivalent.

3.1.2 Proportional detector: Model 43-37, Ludium Instrument Company; or
equivalent.

3.1.3 Floor monitor cart: model 239-1, Ludlum Instrument Company; or
equivalent.

3.1.4 Cable: C-C; or other connectors, as applicable.
3.1.5 Record forms,
3.1.6 Check source.

NOTE: The floor monito: is used only for qualitative determinations and
locating areas of surface contamination. It is not used as a measuring device.

3.2 Procedure for Operation in the Alpha Mode

3.2.1 Attach the detector 10 the ratemeter-scaler.
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3.2.2 Turn on, check batteries, and replace if necessary.
3.2.3 Set threshold to 100 (10.0 Mv).

3.2.4 Operating voltage is determined based on plateau curves that are prepared
once a year. Files are kept in the instrument room. The voltage will usually
be about 1250 V (see Section 5.6).

1 P-10 gas supply and detector outlet hoses to flow meters. Refer to
.4ring manual.

/-m on main bottle valve and adjust flow rate to approximately 100 cc/min.
¥ to purge for 10 minutes.

3.2.7 Decrease flow rate to 40-60 cc/min and purge for at least 20 minutes.
3.2.8 Place a source beneath the detector. Note source count rate.

3.2.9 Note source count rate 2 minutes later. If count rate varies by greater than
1+ 10% continue purging and checking until the rate is stabilized. If second
count is within + 10% of first count, unit is adequately purged and ready for
use. Record purge check values on the Calibration Data Form (Figure B-4,
or equivalent),

3.2.10 If operation in "static” mode is necessary, disconnect hoses from the detector
and turn off main gas valve. If continuous flow is to be used, the flow rate
may remain at approximately 40 cc/min.

3.2.11 Remove source and record background count rate.

3.2.12 Turn on speaker unit and check audible response, with and without
headphones connected.

3.2.13 Place the alpha check source beneath the detector. Determine if the floor
monitor is responding to the alpha check source. If it is, proceed to next
step, if not, consult the site coordinator.
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3.2.14 Recheck source response about every 15 minutes while operating in static
. mode. Unit should maintain a purge for approximately two (2) hours
following purging. If count rate drops by more than 25%, repurge detector.

33 Procedure for Operation in the Aipha-Beta Mode
3.3.1 Antach the detector to the ratemeter.
3.3.2 Turn on, check batteries, and replace if necessary.
3.3.3 Operating voltage is determined based on plateau curves that are prepared
once a year. Files are kept in the instrument room. The voltage will usually

be about 1750 V (see Section 5.6, item 3.2.2).

3.34 Attach P-10 gas supply and detector outlet hoses to f) sw meters. Refer to
operating manual for specific instructions.

3.3.5 Turn on main bottle valve and adjust flow rates to ipproximately
100 cc/min.  Allow to purge for 10 minutes.

3.3.6 Decrease flow rate to 40-60 cc/min. and purge for at least 20 minutes.
3.3.7 Place the source beneath the detector. Note source count rate.

. 3.3.8 Note source count rate 2 minutes later. 1f count rate varies by greater than
+ 10% continue purging and checking until the rate is stabilized. If second
count is within 4 10% of first count, unit is adequately purged and ready for
use. Record purge check values on the Calibration Data Form (Figure B-4,
or equivalent).

3.39 If operation in "static” mode is necessary, disconnect hoses from the detector
and wrn off main gas valve. If a continuous flow is to be used, the flow rate
may remain at approximately 40 cc/min.

3.3.10 Remove source and record background count rate.

3.3.11 Turn on speaker unit and check audible response with and without
headphones attached.
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3.3.12 Unit should maintain a purge for approximately two (2) hours following

purging. Recheck source response about every 15 minutes. If count rate
drops by more than 25%, repurge detector.

NOTE: Remove the gas tank and detector head from floor monitor before
transporting. Appropriate shipping papers must accompany the P-10 gas
during transport, (see Section 10.0).
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SECTION 5.10

TONIZ ATION SURVEY METER CALIBRATION AND CHECK-OUT

1.0 PURYOSE

To describe the procedures for calibration and operational check-out of ionization survey

meters
2.0 RESPONSIBILITIES

2.1 The site coordinator is responsible for assuring that this procedure is implemented.

2.2 Survey team personnel are responsible for following this procedure.

30 PROQCFTURE

31 Calibration of the higher range ionization instruments is to be performed under
direction of staff health physicists and the ORISE Office of Safety and Environmental
Assurance, using standard procedures developed for that operation. Record
appropriate information on the Exposure Rate Calibration Data Form (Figure B-20,
or equivalent). Copies of the calibration record forms are to be maintained in
ESSAP files.

32 Prepare a daily Instrument Operational Check-Out Form (Figure B-1, or equivalent)
entering the background and average check source counting rates on the first data
line,

NOTE: This form accompanies the instrument to the survey site.

33 Daily instrument operational check-out is performed according to Section 5.1.
Survey Procedures Manual Revision No. 8
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SECTION 5.11
. COLLIMATED GAMMA SCINTILLATION DETECTOR CHECK-OUT
1.0 PURPOSE

To describe the procedure for performing the operational check-out of collimated gamma
scintillation detectors

2.0 RESPONSIBILITIES

2.1 The site coordinator is responsible for assuring that this procedure is implemented.
3.0 PROCEDURE

3.1 Equipment

3.1.1 Portable ratemeter-scaler: Model 2200, Ludlum Instrument Co.; or
equivalent,

3.1.2 Scintillation detector: Model 489-55, Victoreen Instrument Co.; or

equivalent.

3.1.3 Lead collimator for scintillation detector, approximately 1 cm thick with four
. 2.5 cm x 7 mm slots at the detector midpoint, ORISE design.
3.1.4 Cable: C-MHV; or other connectors, as applicable.
3.1.5 Record forms.
3.1.6 Check source.
3.2 Procedure

3.2.1 Assemble the scintillation detector/collimator and attach to the ratemeter-
scaler.

3.2.2 Turn on, check batteries, and replace if necessary.
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3.2.3 Adjust the high voltage to 900V and the threshold to 10 mV.

3.2.4 Prepare a daily Instrument Operational Check-Out Form (Figure B-1, or
equivalent). Determine and record the instrument background count rate on
the first data line.

324 Position a gamma check source over one of the slots on the
collimator. Determine the check source response count rate
and + 10% variation of the check source response.

3242 Record the check source response count rate on the first data
line. Also enter the acceptable range limits for the check
source.

NOTE: This form accompanies the instrument to the survey
site.
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SECTION 5,12
FIELD MEASURING TAPE CALIBRATION

1.0 PURPOSE
To describe the procedure for maintaining a standardized measuring tape and calibrating field
survey tapes
2.0 RESPONSIBILITIES
2.1 Technical Resources Manager is responsible for assuring that this procedure is
implemented, and for maintaining custody of the standards reference tape.
| Survey team personnel are responsible for following this procedure.
30  FROCEDURE
3.1 General
3.1.1 Tapes used for field survey measurements are to be calibrated upon receipt
from the manufacturer and if damage or discrepancies are identified or
suspected.
3.1.2 Tapes are calibrated by comparing them with the INVAR Standard Tape.
This tape remains in the custody of the program’s Laboratory Manager and
is used only for calibration purposes.
3.1.3  Each field measuring tape is assigned a unique identification number.
3.1.4 Tapes should be in agreement with the INVAR Standard to within 1.0%
(e.g., 1.0 m per 100 m), at each calibration point. If not, the tape is to be
removed from service until the differences can be resolved.
3.1.5 Originals of calibration records are maintained for each field measuring tape.
A copy may be taken to the field, if necessary.
3.1.6 Tapes should be visually inspected for damage prior 1o initial use and before
and after each use.
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3.2 Equipment
3.2.1 INVAR standard measuring tape
3.2.2 Field survey tape
3.2.3 Tape calibration form
3.2.4 Survey stake, chaining pin, or other appropriate anchor point
33 Calibration
3.3.1 Obtain the INVAR Standard Tape from the Technical Resources Manager.

3.3.2 Determine the section of the field measuring tape to be calibrated. Although
the entire tape will usually be calibrated, the procedure may also be used to
calibrate sections of tape.

3.3.3 Atach the two tapes to a common anchor point, such that the starting point
on the field measuring tape is aligned with the zero point on the INVAR
Standard Tape.

3.3.4 Using moderate pressure (that which would be used during typical field
measurements) stretch the field measuring tape and hold it adjacent to the
INVAR Standard Tape.

3.3.5 Using the Tape Calibration Form (Figure B-7, or equivalent), record the
distance intervals for the field measuring tape and INVAR Standard Tape at
the starting or zero pointand at 1%, 5%, 10%, 25%, 50%, 75%, and 100%
of the full tape length being calibrated. For example, if 2 30 m length is
being calibrated, measurements should be noted at 0,03 m, 1.5m, 3 m, 15
m, 22.5 m, and 30 m.

3.3.6 Compare the field survey tape and the INVAR Standard Tape to assure that
all points satisfv the + 1.0% criteria.

3.3.7 If the tape satisfies the criterion, file the form and return the tape to the
equipment and supply inventory. If not, mark the tape as unacceptable and
initiate actions to determine the reason for discrepancies.
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3.3.8 Clean the INVAR Standard Tape (if appropriate) and return it 10 the
. Technical Resources Manager
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SECTION 5.13
ROTAMETER CALIBRATION

PURPOSE
To describe the procedure for the calibration of rotameters, used for air sampling
RESPONSIBILITIES
2.1 The site coordinator is responsible for assuring that this procedure is impiemented.
2.2 Survey team personnel are responsible for following this procedure.
PROCEDURE
3.1 General

3.1.1 A calibration curve shall be made upon initial receipt of a rotameter,

following repairs or disassembly for cleaning, if malfunctions are suspected,

or within six months of intended use.

3.1.2 Rotameters are to be checked at 25% and 75% of their scale prior 1o each
survey.

3.1.3 Calibration is to be performed using a wet test or dry gas meter.

3.1.4 Originals of calibration records are to be maintained at the Oak Ridge
facilities; copies should accompany personnel to the survey location.

Preparation for Calibration of Rotameters
3.2.1 Equipment
3.2.1.1 Rotameter
3212 West Test or Dry Gas Meter

3.2.13 Stopwatch
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3.3.3

3214
3.2.1.5
32,16
3.2.1.7

3.2.1.8

Ring Stand or other suitable holding device
Air Adjusting Valve

Vacuum Pump

Record Forms

Thermometer

Procedure for Set-Up of Wet Test Meter

3221

3226

Level meter using bubble level on top in conjunction with
leveling screws on bottom of legs.

Fill meter with distilled water by opening valve under funnel
and fill until water is level with top of needle in sight tube.
Any over-fill can be drained by opening valve on bottom of
sight tube.

With distilled water in manometer, adjusi to zero by sliding
graduated scale up or down.

Mount the rotameter in a vertical position using a ring stand
or other similar device (see Figure 5.14-1).

Run 3/8" tubing from the top barbed connector (outlet) of the
wet test meter to the lower barbed connector (inlet) of the
rotameter.

Attach a 3/8" wbe from the top barbed connector of the
rotameter to the air adjusting valve on the suction side of the
pump. If rotameter has a built-in valve, open fully.

Close the air adjusting valve and turn on pump. Open valve
slowly to keep water from surging into system,
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3228

3229

Adjust the vacuum relief valve on the pump along with the
air adjusting valve to obtain a high rate of air flow (not

ﬂmﬁm&ﬂm&hm)mm_um

Aerate the system for approximately one hour before
attempting calibrations. Proceed to step 3.3.

3.2.2 Procedure for Set-Up of Dry Gas Meter

321

3.2.3.2

33 Rotameter Calibration

Mount the rotameter in a vertical position using a ring stand
or other similar device (see Figure 5.14-1).

Run 3/8" wbing from the outlet side of the dry gas meter 1o
the lower barbed connector (inlet) of the rotameter.

Attach a 3/8" tube from u.. top barbed connector of the
rotameter to the air adjusting valve on the suction side of the
pump. If rotameter has a built-m v2!v2, open fully.

Close the air adjusting valve and turn on pump. Open valve
slowly to keep the sight ball of the rotameter from striking
the roof of the unit causing possible damage. Proceed 1o
Step 3.3.

3.3.1 Adjust rotameter to a low setting representing about 25% of full scale.

332 Using a stop watch, measure the time required to draw the appropriate
volume of air through the meter. Record temperature, time and pressure
differential on pump and meter, as appropriate on the Rotameter Calibration
Form (Figure B-8, or equivalent).

3.3.3 Repeat steps 3.

full scale.

3.1 and 3.3.2 for rotameter settings of 50%, 75% and 100%

3.3.4 Calculate the actual flow rates using the formula provided.

Survey Procedures Manual
ORISE/ESSAP
Approved.

igm(.L-

Project Manager

Revision No. 8
Date: December 31, 1993

Page 42 of 44 Sec. S




335

33.6

Plot the actual cfh or lpm data, vs. indicated cth or Ipm, on graph paper.

Record the ambient temperature, and pressure and the pressure differential
of the ‘nanometer if using the wet test meter on the Rotameter Calibration

Form (Figure B-8, or equivalent).
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. SECTION 6.6
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SECTION 6.1

. CLEARING TO PROVIDE ACCESS

1.0 PURPOSE

To establish a policy regarding requirements for ciearing materials from facilities and
open land areas in preparation for gridding and survey measurements and sampling

2.0 RESPONSIBILITIES

2.1 Removal or relocation of equipment and materials which may entail special
precautions to prevent damage or maintain inventory accountability should
be performed by the property owner whenever possible.

{® ]
(3%

Clearing open land of brush and weeds will usually be performed by a
professional land clearing organization under subcontract arrangements.
However, survey personnel may perform limited minor land clearing
activities as required.

2.3 The site coordinator is responsible for determining the degree of clearing
needed and for supervising onsite clearing activities to assure compliance

‘ with conditions of survey plans and subcontract agreements.

24 The Project Manager will prepare or approve the necessary plans,
subcontracts, and other documents describing and implementing the clearing
operations.

3.0 PROCEDURES

31 The extent of site clearing required in specific areas will be primarily
dependent upon the potential for radioactive contamination existing in those

areas.
3.1.1 Where the radiological history and/or results of previous
surveys do not indicate potential contamination of an area, it
may be sufficient 1o perform only minimum clearing to
establish a reference grid system.
Survey Procedures Manual Revision Ne. 8
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3.2

33

34

35

3.1.2 Areas where contamination is known to exist or that have a
high potential for contamination must be compietely cleared
to provide access to all surfaces.

313 Findings as the survey progresses may require that additional
clearing be performed.

Clearing includes providing access to potentially contaminated interior
surfaces, e.g., drains, ductwork, tanks, pits, and equipment by removal
of covers, disassembly, or other means of producing adequate openings.

Open land areas may be cleared by heavy machinery, e.g., bulldozers,
bushhogs, and hydroaxes;, however, care must be exercised to prevent
relocations of surface contamination or damage to site features such as
drainage ditches, utilities, fences, and buildings.

Minor land clearing may be performed using manually operated
equipment such as brushhooks, power saws, knives, and power trimmers.

Brush and weeds should be cut to the minimum practical height, not to
exceed 30 cm. Care should be exercised to prevent unnecessary damage
to or removal of mature trees.
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SECTION 6.2

. REFERENCE GRID SYSTEM







342

343

344

345

3415 Chaining pins

3416 Waterproof marker
34.1.7 Fluorescent paint
3418 Mallet

The basic CRISE grid interval is 10 m; however, this interval
may be decreased or increased, depending on the total
property area and the radiological history of the site.

Grid line intersections, also calied grid points are marked
using stakes, hubs, spikes, paint, flags, or survey tape. The
selection of an appropriate marker depends upon the
characteristics and routine uses of the surface.

A specific grid point is identified as the reference for the
grid. This point, generally near the center or at a corner of
the property, is identified on the grid marker as point 0,0.

Coordinates of other grid points are referenced 1> the 0,0
point using alpha-numeric identifiers. The numeric identifier
indicates the distance (meters or feet) and the alphabetic
identifier indicates the direction from the reference point, i.e.
Ninorth), S(south), E(east), W(west), or L(left of baseline)
and R(right of baseline).

Coordinates are identified on or adjacent to the grid point
markers.

Ay location within a grid system may be designated by
measuring the distance and direction from the point of
interest to a grid peint marker.

Some examples of grid systems are shown on Figures 6.2-1,
6.2-2 and 6.2-3.
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35

354

3.5.5

356

357

358

Building Grid System
35.1 Equipment
35.1.1 Measuring tape
3.5.1.2  Grid markers; masking tape, markers, paint, chalk

3.3.2 The basic ESSAP building grid interval is 1 meter. If a grid
system has been previously established which does not exceed
3 m, ORISE may use that system.

353 Grid blocks are marked on the floor and lower wall (up to
2 m) using a chalk line or other appropriate marking system.
The starting point for referencing the grid is usually selected
as the southwest corner of the room. Grid blocks can be
identified by the southwest coordinate for floors and the
lower left coordinate for walls, or by an assigned grid block
number (Figure 6.2-4, 6.2-5).

Grid points {(Grid line intersections) are marked using paint, tape, grease
pencil, chalk or equivalent. The owner’s permission is required before
using paint or other markers which may deface the surface.

Grid points are identified using an alpha-numeric system. Lines
perpendicular to the baseline are identified alphabetically; lines parallel
to the baseline are identified by a number indicating the distance from the
baseline.

Any Jocation within a grid system may be designated by measuring the
distance from the point of interest to a grid marker.

Where buildings contain multiple rooms, it may be convenient to
individually grid each room, rather than attempting to include all areas on
the same system. This is at the discretion of the site coordinator.

Small rooms (less than 10 m?) do not require gridding.
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359 Upper walls and ceiling areas are not usually gridded. Measurements on
these surfaces are referenced to nrominent building features or to
locations corresponding to the gridc2d floor and lower walls.

3.6 Site Drawings

Following establishment of the grid system, a drawing is prepared by the survey
team or the land surveyor, indicating the grid, site boundaries, and other pertinent
site features. A legend must be included on the drawing indicating the following
information: site name, surveyor, date, distance scale and reference compass
direction. Drawings used to record data must first be made permanent by tracing in
ink or producing a photocopy prior to the addition of data to the page.
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SECTION 7.0

I SCANNING AND MEASUREMENT TECHNIQUES
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SECTION 7.1

SURFACE SCANNING

1.0 PURPOSE

To provide a method for identifying areas of elevated surface radiation

2.0 RESPONSIBILITIES

2.1 The site coordinator is responsible for assuring that this procedure is implemented.

2.2 Survey team personnel are responsible for following this procedure.

3.0 PROCEDURE

Surfaces are scanned to determine the level of gross activity present. Action levels are
determined based on guidelines established for each site (see Sections 7.3-7.5) and serve as
indicators that further investigation is necessary. Scans are conducted for all radionuclides

potentially present based on

the site history. Monitoring for the unexpected is also

recommended. Headphones are recommended for all scanning activities.

3.1 Gamma Scanning
311 Equipment

3111

3.1.1.2

3113

Sodium iodide gamma scintillator: Model 489-55, Victoreen
Instrument Co.; Model SPA-3, Eberline Instrument
Corporation; or equivalent (Thin crystal, Model PG-2,
Eberline Instrument Corporation, Model GS "FIDLER",
Bicron Corporatior., or equivalent may be used when low
energy photons are the radiation of 2onnern.)

Portable ratemeter-scaler: Model PRM-6; Eberline
Instrument Corporation; Model 2221, Ludlum Instrument
Corporation; or equivalent, equipped with audible speaker.

Cable: As appropriate (see Section 5).
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31.14 Record forms.

3.1.13 Check source.
3.1.2 Operational Check-Out
Assemble equipment, check barttery, and adjust high voltage, if necessary.

Check background ard gamma check source count rates. Follow
procedures described in Section 5.

313 Scanning

3.1.31

3133

3133

3.1.34

3.1.35

3136

Set the instrument for "FAST' response.

Pass the detector slowly over the surface. The speed of
detector movement will vary depending upon the radionuclide
of concern and the experience of the surveyor, but is
typically 0.5 t0 1.0 m per second. Gamma scanning is
usvallv rerformed by swinging the detector in front of the
body in a pendulum manner while progressing at the speed of
a slow walk. The detector should be kept as close to the
surface as conditions allow.

Note increases in count rate as indicated by the audible meter
output. Compare count rates to the established site action
level (see Section 7.5).

Mark areas that meet or exceed action levels using survey
flags for open land areas and paint, grease pencil or other
appropriate method for other surfaces. Further investigation
is necessary at these locations.

Continue traversing the area at intervals of 0.5-§ m,
depending upon the site’s radiological history, contamination
potential, and findings as the survey progresses.

After a specific area (usually a grid block) has been scanned,
map the dimensions of any areas of concern; record locations
and levels of ambient gamma radiation and elevated gamma
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3.2  Beta-Gamma Scanning

321 Equipment

radiation on the appropriate survey form
(Figures B-9, B-10, or equivalent).

3.2.1.1 Beta detector: Model 489 (GM "Pancake"), Victoreen
Instrument Co., Model HP-260 (GM *Pancake"), Model
43-68 (proportional), Ludlum Instrument Corporation; or
equivaient.
3.2.12 Portable ratemeter-scaler: Model PRM-6 or PRS -1, Cberline
Instrument Corporation; Model 2220 or 2221, Ludlum
Instrument Corporation; or equivalent, equipped with audible
speaker.
3213 Cable: As appropriate (see Section 5).
3.2.1.4  Record forms.
3.2.15 Check source.
322 Operational Check-Out
. Assemble equipment, check battery, and adjust high voitage and

threshold, if necessary. Check background and check source count rates.
Follow procedures described in Section §.

L
r
w

Scanning

3.2.3.1

Pass the detector slowly over the surface. The speed of
detector movement will vary depending upon the radionuclide
of concern and the experience of the surveyor, but is
typically one detector width per second. The detector should
be kept as close to the surface as conditions allow.
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3333

3234

3235

Note increases in count rate as indicated by the audible meter
output. Compare count rates to the established site action
level.

Mark areas that meet or exceed action levels using flags,
stakes, paint, chalk, markers etc., as necessary. Further
investigation is necessary at these locations.

Continue traversing the area at close intervals. Due to the
relatively short range of the particles and the directional
dependence of the detector, scanning intervals may overlap.

After a specific area (usually a grid block) has been scanned,
map the dimensions of any areas of concern; record all scan
data, including the locations and activity levels of elevated
radiation on the appropriate survey forms

(Figures B-9, B-10, or equivalent).

33 Alpha Scanning (also see items 3.4 and 3.5)

331 Equipment

33.1.1

33.12

Alpha detector: Model AC3-7, AC3-8 or HP-100A, Eberline
Instrument Corporation; Model 43-68 Ludlum Instrument
Corporation; or equivalent.

Portable ratemeter-scaler: Model PRS-1, Eberiine Instrument
Corporation; Model 2220 or 2221, Ludium Instrument
Corporation; or equivalent, with audible speaker.

Cable: As appropriate (see Section §).

Record forms.

Check source.
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Corporation; Model 43-68 Ludlum Instrument Corporation;

3.4.1.1  Alpha-beta detector: Model HP-100A, Eberline Instrument .
or equivalent.

3412  Portable ratemeter-scaler: Model PRS-1, Eberline Instrument
Corporation, Mode!l 2220 or 2221, Ludlum Instrument
Corporation; or equivalent with audible speaker.

3.41.3  Cable: As appropriate (see Section 5).

34.14  Record forms.

3.41.5  Check source.

342 Operational Check-Out
Assemble equipment, check batteries, and adjust high voltage and
threshold, if necessary. Check background and source count rates.

Follow procedures described in Section §.

Note: This unit may be used to scan for either alpha or alpha-beta
activity by varying the high voltage on the ratemeter-scaler.

343 Scanning

3431 Pass the detector slowly over the surface. The speed of the
detector movement will vary dependinrg upon the radionuclide
of concern and the experience of the surveyor, but is
typically one detector width per second. The detector should
be kept as close to the surface as conditions allow.

3432  Note increases in count rate as indicated by the audible
output. Compare count rates to the estabiished site action
level.

3433  Mark areas that meet or exceed site action levels using paint,
chalk or grease pencil. Further investigation is nccessary at
these locations.
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3434

3435

Continue traversing the area at close intervals. Due to the
relatively short range of the particles and the directional
dependence of the detector, scanning intervals may overlap.

After a specific area (usually a grid block) has been scanned,
map the dimensions of any areas of concern; record all scan
data, including the operational mode (i.e. alpha-beta) and the
locations and activity levels of elevated radiation on the
appropriate survey forms (Figures B-9, B-10, or equivalent).

NOTE: It may be necessary to perform a scan for alpha only
in conjunction with the alpha-beta scan since significant levels
of alpha activity may be masked by the background levels
obtained when operating in the aipha-beta plateau region.

3.5 Floor Monitor Scanning

35.1 Equipment

35.1.1

3.5.1.2

35.13
35.14
35.1.5

35.1.6

Proportional floor mionitor, Madel 239-1, Ludlum Instrument
Company.

Portable ratemeter-scaler: Model 2220 or 2221, Lualum
Instrument Corp.; or equivalent, equipped with audible
speaker.

Cable: As appropriate (see Section ).

P-10 counting gas.

Record forms.

Check source.

352 Operational Check-Out

Assemble equipment, check battery, and adjust high voltage and threshold
if necessary. Purge detector with P-10 gas. Check background and
alpha-beta source count rates. Follow procedures described in Section §.
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NOTE: This unit may be used to scan for either alpha or alpha-beta
activity by varying the high voltage on the ratemeter-scaler.

353 Scanning

3.5.3.1  Pass the detector slowly over the floor. The speed of
detector movement will vary depending upon the radionuclide
of concern and the experience of the surveyor, but is
typically about one detector width per second.

3.5.3.2  Note increases in count rate as indicated by the audible meter
output. Typically, count rates 2-3 times the background rate
are indicative of contamination or radionuclide concentrations
exceeding allowable levels.

3.5.33  Circle areas of increased count rate using paint, chalk, or
grease pencil.

3534 Continue traversing the area at close intervals. Due to the
relatively short range of the particles and the directional
dependence of the detector, scanning intervals may overlap.

3535 After a specific area (usually a grid block) has been scanned,
map the dimensions of any areas of concern; record the
operational mode (i.e., alpha or alpha-beta) and all scan data,
including the locations and activity ievels of elevated
radiation on the appropriate survey forms
(Figures B-9, B-10, or equivalent).
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1.0 PURPOSE

To describe the method for performing subsurface gamma logging measurements in boreholes

SECTION 7.2

GAMMA LOGGING OF BOREHOLES

2.0  JESPONSIBILITIES

2.1 The site coordinator is responsible for assuring that this procedure is implemented.

2.2 Survey team personnel are responsible for following this procedure.

3.0 PROCEDURE

3.1 Equipment

311

3.1.2

3.1.3

314

Scintillation detector: Model 489-55 Nal probe, Victoreen Instrument
Co.; or equivalent.

Lead collimator for scintillation probe, approximately 1 cm thick with
four 2.5 cm x 7 mm slots at the detector midpoint, ORISE Gesign.

Cable: As appropriate (see Section 5).

Winch assembly for lowering and raising collimated detector in borehole,
ORISE design.

Portable ratemeter-scaler: Model 2200, Ludlum Instrument Co.; or
equivalent.

As required, capped plastic (PVC) pipe of sufficient length to case
borehole to desired logging depth. Pipe diameter will be determined by
the dimensions of the drill bit.

Plastic bags (large enough to cover lead collimator).
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Record forms.

3.1.9 Check source.
32 Operation

3.2.1 Assemble equipment; turn on scaler, test battery, and adjust voltage, if
necessary. Check background and detector response to the gamma check
source following procedures described in Section §.

3.2.2 Enclose the collimated detector assembly in double plastic bags to protect
detector against direct contact with water or soil from the borehole.

3.2.3 If the borehole has a tendency to cave in or contains water, insert an
appropriate length of plastic pipe.

324 Position the winch assembly over the borehole.

325 Lower the detector assembly until the collimator slots are level with the
ground surface.

3.2.6 Reset the depth recorder to 0.

3.2.7 Lower the detector assembly slowly into the borehole, noting the count
ratemeter response for indications of locations of elevated gamma activity.
Record the depths of these locations.

328 When the detector reaches the bottom of the borehole or borehole liner
pipe record the depth of the hole.

329 Set the scaler timer to 0.5 or 1 minute, depending upon contaminant and
ambient detection level; start and accumulate the counts.

3.2.10  Record depth and count rate on the Borehole Logging Form (Figure B-11,
or equivalent).

3211 Raise the detector to the nearest even multiple of 30 ¢cm (1 unit on the
depth recorder) and repeat steps 3.2.9 and 3.2.10.
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3.2.13

3.2.14

Repeat at 30 cm intervals and at noted locations of elevated activity until
a depth of 15 cm is reached.

Obtain a measurement at 15 cm below the ground surface and at the
ground surface.

If the identities and ratios of the radionuclides in the subsurface soil are
known, calibration factors can be developed and applied to the individual
count rates at various depths to estimate the concentrations in picocuries
per gram. If the ratios of radionuclides in the subsurface soil have been
shown to vary, the iogging is used only to indicate locations and relative
levels of soil concentrations.

NOTE: Borehole logging can also be done using a non-collimated Nal
for shallow or small diameter boreholes or for collecting general
information concerning the radiation activity characteristics of the
borehole (see Section S and 7.5).
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SECTION 7.3
. ALPHA RADIATION MEASUREMENT

1.0 PURPOSE

To describe the method for measuring total alpha radiation levels on equipment and
building surfaces

2.0 RESPONSIBILITIES

2.1 The site coordinator is responsible for assuring that this procedure is
implemented.

2.2 Survey team personnel are responsibie for following this procedure.
3.0 PROCEDURE
3.1 Equipment
3.1.1 Portable ratemeter-scaler: Model PRS-1 (Rascal), Eberline Instrument
Corporation; Model 2220 or 2221, Ludlum Instrument Corporation; or
equivalent.

& “

313 Cable: As appropriate (see Section §).

'

Alpha detector: Model AC3-7, Eberline Instrument Corporation;
Model 43-68, Ludlum Instrument Corporation; or equivalent.

314 Record forms,
3.1.5 Check source.
3.2 Operational Check-Out
3.2.1 Assemble detector unit. Purge detector models 43-68 and HP-100A before

beginning operational check. Check battery, and adjust high voltage and
threshold, based on calibration data (see Section $).
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3.2.2  Check the background count rate and the response of the detector to the
alpha check source. Record values on the Instrument Operational Check-
Out Form (see Section 5).

NOTE: If the site background is not consistent with the predetermined
response range, a new response range shall be established at the specific
site and noted on the Instrument Operational Check-Out Form. The daily
background count should be consistently measured on a surface in an area
deemed appropriate by the site coordinator.

3.2.3  When applicable calculate both the average and maximum "field action
levels” for the instrument combination based on the specific site criteria
and background.

Action level (cpm) = [site criteria (dpm/100cm’) x ExGxT] + B

T = count time (minutes)

E = operating efficiency (,___G.Q.ums__n)
disintegratio

G = geometry (dmmr_m_cm)
100
AC3-7 detector area = 59 cm’
43-68 detector area = 100 cm?
B = background (cpm)

A field count at or above this value indicates that further investigation in
this location is necessary.

NOTE: For a particular site, the action level may be established as any
activity exceeding background.

33 Measurements

3.3.1 Select an appropriate counting time. A counting time is desired which will
achieve a minimum detectable activity value less than 50% of the
applicable criteria. For most radionuclides a 1 minute count is applicable.
For radionuclides having guidelines of 5000 dpm/100 cm?® average and
15,000 dpm/100 cm® maximum, 0.5 minute counting times may be

acceptable.
Survey Procedures Manual Revision No. 8
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3.3.2

3.3.3

334

335

3.3.6

Place the detector face in contact with the surface to be surveyed. The
detector face is constructed of a very thin and fragile mylar material, so
care must be exercised to avoid damage by rough surfaces or sharp
objects.

Set the meter timer switch, press the count reset button, and accumulate
the count events until the meter display indicates that the count cycle is
complete.

Record the count and time on the appropriate record form (Figures B-9,
B-12, or equivalent).

Calculate alpha dpm/100 cm® by subtracting background to obtain net
counts and applying appropriate time, detector efficiency, and effective
area factors.

a dpm/100 cm? = N
T x E x G x other modifying factors

N = net counts (counts)
T = count time (min)
E = operating efﬁciency( counts |
disintegration )
G = geometry (dﬁ:ﬂm&m’)
100
AC3-7 detector area = 59 cm’
43-68 detector area = 100 cm’

NOTE: If a complete area scan has not been done, the area around the
measurement locations should be scanned to determine the homogeneity of
the measured activity level in the area. Dimensions and activity levels of
inhomogeneities should be documented on the Surface Activity Survey
Form (Figure B-9, or equivalent).

Perform quality control measurements as required in the ESSAP Quality
Assurance Manual.
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32 Operational Check-Out

321

Assemble detector unit. Purge detector models 43-68 and HP-100A before
beginning operational check. Check battery and adjust high voltage and
threshold, based on calibration data (see Section 5).

Check the background count rate and the detector response to the check
source (If the check source response is outside the established limits, the
unit is to be removed from service until the problem can be identified and
corrected). Record the values on the daily Instrument Operational Check-
Out Form (see Section §).

NOTE: If the site background is not consistent with the predetermined
response range, a new response range shall be established at the specific
site and noted on the Instrument Operational Check-Out Form. The daily
background count should be consistently measured on a surface in an area
deemed appropriate by the site coordinator.

When applicable calculate both the average and maximum “field action
levels” for the instrument combination based on the specific site criteria
and background.

Action Level (cpm) = [site criteria (dpm/100cm> ) x ExGx T] + B

T = count time (minutes)

E = operating efficiency (__QQnms____n)
disintegratio

= geometry (dmmr_am_:m’)
100
HP-260 detector area = 15.5 cm?
43-68 detector area = 100 cm?
B = background (cpm)

A field count at or above this value indicates that further investigation in
this location is necessary.

NOTE: For a particular site, the action level may be established as any
activity exceeding background.
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33 Measurements

331

3.3.2

333

335

3.3.6

Select an appropriate counting time. A counting time is desired which will
achieve a minimum detectable activity value less than SO0% of the
applicable criteria. For most radionuclides, a 1 minute count is applicable.
For radionuclides having guidelines of 5000 dpm/100 cm? average and
15,000 dpm/100 cm’ maximum, 0.5 minute counting times may be
acceptable.

NOTE: If the count must be corrected for alpha contribution, cover the
detector face with an alpha shield.

Place the detector in contact with the surface being surveyed. Avoid
placing the detector on surfaces with sharp projections which may puncture
the thin detector face.

Set the meter timer switch, press the count reset button, and accumulate
the count events until the meter display indicates that the count cycle is
complete.

Record the count and time on the appiopriate record form
(Figures B-9, B-12, B-13, B-14 or equivalent).

NOTE: 1If a complete area scan has not been done, the area around the
measurement location should be scanned to determine the homogeneity of
the measured activity level in the area. Dimensions and activity levels of
inhomogeneities should be documented on the appropriate survey forms
(Figure B-9, or equivalent).

Perform quality control measurements as required in the ESSAP Quality
Assurance Manual.

Calculate beta dpm/100 cm® by subtracting background (to obtain net
counts) and applying appropriate time, detector efficiency, and effective
area factors.
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8 dpm/100 cm® = N
T x E x G x other modifying factors

net counts (counts)

N =

T = count time (min)

E = operating efficiency (_.Lo.um:__. )
disintegration

G = gcometry(d;;gg%_oma_cm’)

HP-260 detector area = 15.5 em?
43-68 detector area = 100 cm’®
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3.1.2.2 An action level will be determined based on the exposure rate
guidelines that have been established for the site. For a
particular site the action level may be established as any
activity exceeding background. A field measurement at or
above this value indicates that further investigation at this
location is necessary.

3.1.3 Measurements

3131 Adjust the tripod to place the center of the detector chamber
approximately 1 m above the surface.

3.1.3.2 Press the "Push-to-Read” button. (The digital display will
operate for approximately 30 seconds.)

3.1.33 Note the display reading for 10 cycles. Average these values
1o determine the exposure rate at this location and record on
the Cross Calibration Form (Figure B-3, or eguivalent).

3134 For greater accuracy the exposure rate may be determined by
accumulating the exposure over a known time period, using
a Pulse Period Counter (PPC).

3.1.34.1 Connect the Pulse Period Counter to the PIC.

31342 Select the number of uR to be counted on the
PPC. Reset the PIC accumulating register,
the PPC timer, and press the start enable
button.

3.1.343 When the PPC alarm sounds, press reset, and
record the total xR accumulated and the
displayed time. Calculate the exposure rate in
uR/M.
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3.2 Sodium lodide Scintillator (0 to 500 Kepm: approximate exposure rate range

. 0-1000 uR/)

3.2.1 Eguipment

3.2.1.1 Portable ratemeter: Model PRM-6, Eberline Instrument
Corporation; or equivalent.

3212 Sodium iodide detector: Modei 485-55, Victoreen
Instrument Co; Model SPA-3, Eberline Instrument
Corporation; or equivalent.

3.2.1.3 Cable: As appropriate (see Section ).
3214 Record forms.
32.1.5 Check source.

3.2.2 Operational Check-Out

3221 Assemble unit, check battery, ard adjust high voltage, as
necessary. Set the PPM.6 for '5LOW’ response.
3.222 Check the background count rate and the detector response to
. the gamma check source. If the check source response is
cutside the established limits, the unit is to be removed from

service until the problem can be identified and corrected.
Record the values on the daily Instrument Field Check Form
(see Section §).

NOTE: If the site background is not consistent with the
predetermined response range, then a new response range
shall be established at the specific site and noted on the
Instrument Operational Check-Out Form.

3.2.3 Measurements

3231 Place the detector at the position where the measurement is
desired.
Survey Procedures Manual Revision No. 8
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3.2.3.2 Observe the count rate displayed on the meter; switch the
range selector until the meter response is over 10 percent of

full scale.

3.2.3.3 Estimate the average count rate and record it on the
appropriate record form (Figures B-9, B-10, B-13, B-18, or
equivalent).

3234 Convert the count rate (cpm) to exposure rate (uR/h) using

factors determined by cross calibration with the Pressurized
Ion Chamber (see S:cticn 5.0).

33 Compensated GM Detector (0 to 999,99 /) cpm: approximate exposure rate range
(500 xR/ to 50 mR/M)

3.3.1 Equipment
3.3.1.1 Portable Scaler: Model PRS-1 (Rascal), Eberline Instrument

Corporation: Model 2220, Ludlum Instrument Corporation;
or equivalent,

3.3.1.2 Compensated GM detector:  Model HP-270, Eberline
Instrument Corporation; or equivalent.

3.3.1.3 Cable: As appropriate (see Section §).

3314 Record forms.

3.3.15 Check source.

3.3.2 Operational Check-Out

Assemble detector unit (detector shield closed), check battery, and adjust
high voltage and threshold, if necessary.

3.3.3 Check the background count rate and the detector response to the gamma
check source (If the check source response is outside the established limits,
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334

the unit is to be removed from service until the problem can be identified and
corrected). Record the values on the daily Instrument Field Check Form
(see Section §).

NOTE: If the site background is not consistent with the predetermined
response range, ther. a new response range shall be established at the specific
site and noted on the daily check out form.

Measurements

3341 Place the GM detector at the position where the measurement
is desired.

3342 Set the meter timer switch to 1 minute, press the count reset

button, and accumulate count events until the meter display
indicates the count cycle is compiete.

3343 Record the count rate measurement on the appropriate record
form (Figures B-9, B-10, B-13, B-14, or equivalent).

3344 Calculate the exposure rate by applying the calibration factor
determined by comparison with the Pressurized lon Chamber
or by exposure to a source of known radiation intensity
(Section §5.8).

3.345 Perform quaiity control measurements as required in
the ESSAP Quality Assurars: Manual.

34 lonization Survey Meter (0 to 20 R/h)
?
341 Eguipment |
3411 lonization Survey Meter: Model 36100, Keithly
Instruments, Inc.; or equivalent.
3412 Record forms.
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3.4.2 Operational Check-Out

Check battery and adjust zero balance control. If malfunctions are noted,
remove instrument from service until problems are identified and corrected.

3.4.3 Measurements

3431

3432

3433

Place the detector at the position where the measurement is
desired.

Observe the rate displayed on the meter; switch the range
selector until the meter response is over 10 percent of full
scale. Record measurements on appropriate record form
(Figures B-9, B-10, B-13, B-14, or equivalent).

Perform quality control measurements as required in
the ESSAP Quality Assurance Manual.

Survey Procedures Manual
ORISE/ESSAP

App7oved:

v Project Manager

Revision No. 8
Date: December 31, 1993
Page 25 of 25 Sec. .7




SECTION 8.0

SAMPLING PROCEDURES
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SECTION 8.1

SURFACE SOIL SAMPLING

1.0 PURPQSE

To describe the procedures for coliecting samples of surface soil

2.0 RESPONSIBILITIES

2.1 The site coordinator is responsible for assuring that this procedure is implemented.

2.2 Survey team personnel are responsible for following this procedure.
3.0 EQUIPMENT
3.1 Digging implement: garden trowel, shovel, spocns, post-hole digger, etc.
3.2 Special sampling apparatus (cup cutter, shelby tube, etc.) as required.
33 Plastic bags, approximately 10 cm diameter x 30 cm long.
34 Cardboard "ice cream" containers (1 quart size) or geology <imple bags.
Twist-ties.
3.6  Masking tape.
3.7 Record forms and/or logbook.
3.8 Labels and security seals.
39 Indelible pen.

3.10  Equipment cleaning supplies, as appropriate (see Section 10).
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40 PROCEDURE ‘

NOTE: Because standard surface soil contamination criteria for radionuclides are applicable
to the average concentration in the upper 15 cm of soil, the usual sampling protocol described
here is based on obtai.ing a sample of this upper 15 cm. Special situations, such as to
evaluate trends or airborne deposition, determining near surface contamination profiles, and
measuring non-radiological contaminants, necessitate special sampling procedures. These
special situations are evaluated and incorporated into site specific survey plans as the need
arises.

Direct surface and 1 meter gamma radiation measurements may be performed at each location
before initiating sampling. This will identify the presence of gross radionuclide contamination
which will require special handling and equipment cleanup procedures. If contamination is
suspected a beta-gamma "open” and "closed” measurement may also be desired before
sampling begins.

4.1 Loosen the soil at the selected sampling location to a depth of 15 ¢m, using a trowel
or other digging implement.

4.2 Remove large rocks, vegetation, and foreign objects (These items may also be
collected as separate samples, if appropriate.)

43 Place approximately 1 kg of this soil i1to a plastic bag-lined cardboard container or
geology sample bag. If it is not possiole to reach a depth of 15 ¢m using a hand tool
(i.e. trowel or shovel) 1 kg 0" -l rhould be collected from the accessible depth.
The actual depth should be recorded on the sample container and the data form.

4.4 Seal the bag using a twist-tie, cap, and tape the cap in place (or tie the sample bag
strings).

4.5 Labei and secure the sample container in accordance with Sections 8.9 and the
chain-of-custody procedures in the Quality Assurance Manual. Record pertinent
information on the Chain-of-Custody Form (Figure B-19, or equivalent).

4.6 Record sample identification, location, and other pertinent data on appropriate record
forms (Figures B-13, B-14, or equivalent), maps, drawings, and/or site logbook.
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4.7 If the location has been identified as having elevated activity a measurement should
. be obtained after the sample is collected to determine the possibility of contamination
at a depth greater than 15 cm. If a subsurface sample is deemed necessary, refer to

Section 8.2.

NOTE: Contact the site coordinator if the exposure rate measurement exceeds the
capability of the instrumentation available on site.

4.8 Clean sampling tools, as necessary, before proceeding to the next sampling location
in accordance with instructions in Section 10.

49 Perform quality control sampling as required in the ESSAP Quality Assurance

Manual.
Survey Procedures Manual Revision No. 8
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SECTION 8.2
SUBSUBRFACE 50IL SAMPLING

1.0 PURPOSE

To describe the procedure for collecting samples of subsurface soil

2.0 RESPONSIBILITIES

Project Manager

2.1 The site coordinator is responsible for assuring that this procedure is implemented.
2.2 Survey team personnel are responsible for follow’g this procedure.
3.0 EQUIPMENT
3.1 Drilling equipment: drilling rig, portable motorized auger, manual auger.
3.2 Subsurface sampling apparatus: split-spoon samples, shelby tube sampler, downhole
sampler - ORISE design.
33 Plastic bags, approximately 10 cm diameter X 30 cm long.
. 3.4  Trowel or spatula.
35 Cardboard "ice cream” containers (1 quart size) or geology sample bags.
3.6  Twist-ties.
3.7 Masking tape.
3.8 Large rubber bands.
39 Record forms, and/or logbook.
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3.10 Labels and security seals.

3.11 Indelible pen.

3.12 Equipment cleaning supplies, as appropriate (see Section 10).

40 PROCEDURE
4.1 General

4.1.1 When direct radiation measurements are required (surface and borehole
logging) they are to be performed prior to sample collection in order to
identify the presence of gross radionuclide contamination requiring special
handling or cleanup (see Section 10).

4.1.2 'When a borehole fills with water and a water sample is desired refer to the
subsurface water sampling procedure in Section 8.4,

NOTE: Special considerations, such as those described for surface sampling,
may require deviations fro.w. this procedure. These will be described in the
site specific survey plan as the need arises.

42 Systematic Subsurface Sampling (Option 1)

Procedure applicable to depths of approximately 3 m when boreholes or trenches
have been dug and remain uncollapsed or do not contain water.

NOTE: If borehole logging is to be done it should be completed before sampling
begins (see Section 7.2).

4.2.1 Place a plastic bag liner into the downhole sampler and secure with a large
rubber band.

4.2.2 Lower the sampling tool 1o the desired depth in the borehole or trench.

4.2.3 Scrape the inside borehole or trench wall with the toothed edge of the tool
until approximately 1 kg of sample is collected.
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424

. 425

4.2.6

4.2.7

428

Transfer the plastic bag and sampic into container.

Sea! the bag using a twist-tie, car, and tape the cap in place (or tie sample
bag ties).

Label and secure the sample container in accordance with Sections 8.9 and
the chain-of-custody procedures in the Quality Assurance Manual. Record
pertinent information on the Chain-of-Custody Form, (Figure B-19, or
equivalent).

Record sample identification, location, depth, and other pertinent data on the
appropriate record forms (Figures B-11, B-14, or equivalent), map, drawing,
and/or site logbook.

Clean sampling tools, as necessary, before proceeding with further sample
collection, in accordance with instructions in Section 10.

43 Systematic Subsurface Sampling (Option 2)

Procedures applicable to depths exceeding 3 m and in boreholes where walls do not
remain intact or that fill with water.

Approved:
/

. Project Manager

4.3.1 Drill the borehole to the desired sampling depth using an auger.

. 4.3.2 Drive a split-spoon or shelby tube collector beyond the augured depth. The
driving distance should be 30 to 60 cm.

4.3.3 Withdraw the collecting device and remove the collected core.

4.3.4 Place the entire core, or a portion of the core, into a plastic bag-lined
cardboard container or geology sample bag. (The core may be split into
multiple segments, representing different sampling depths.)

4.3.5 Repeat steps 4.2.5104.2.8
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4.4  Biased Subsurface Sampling

Procedures applicable when a surface sample has been collected and radiation levels
are still elevated sufficiently above background as to require further investigation at
the location.

441

442

443

444

445

446

Using a shovel or post hole diggers, collect 1 kg of the next 15 cm of soil.

Seal the bag using a twist-tie, cap, and tape the cap in place (or tie sample
bag ties).

Label and secure the sample container in accordance with Section 8.9 and the
chain-of-custody procedures in the Quality Assurance Manual. Record
pertinent information on the Chain-of-Custody Form (Figure B-19, or
equivalent).

Record sample identification, location, depth, and other pertinent data on the
appropriate record form, map, drawing, and/or site logbook.

Clean sampling tools, as necessary, before proceeding with further sample
collection, in accordance with instructions in Section 10.

Monitor the sample hole to determine activity level. If the activity level is
still elevated, repeat items 4.4.1-4.4.6. If the activity level has dropped to
background, record the measurement and monitor the area, including
personnel and equipment, to determine the extent of decontamination that
may be necessary.

NOTE: Contact the site coordinator if the exposure rate measurement
exceeds the capacity of the instrumentation available on site.
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SECTION 8.2

SEDIMENT SAMPLING

1.0 PURPOSE

To describe the procedures for collecting samples of sediment

2.0  RESPONSIBILITIES

2.1 The site coordinator is responsible for assuring that this procedure is implemented.
2.2 Survey team personnel are responsible for following this procedure.
3.0 EQUIPMENT
31 Diggir~ implement: garden trowel, post-hole digger, etc.
3.2 Thin walled metal or plastic tube (shelby tube).
3.3 Ponar "clam-shell" dredge (with rope).
. 3.4 Wide-mouth plastic bottle (approximately 1 liter size).
3.5 Labels and security seals.
3.6  Record forms and/or logbook.
3.7 Indelible pen.
38 Cleaning supplies, as appropriate (see Section 10),
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40 PROCEDURE

NOTE:

This procedure applies to the usu2! requirements for shaliow sediment sampies for

radiological contamination measurement. Special requirements will necessitate other sampling
procedures and considerations; these will be evaluated and described in detail in site specific
survey plans as the need arises.

4.1 Using a collecting tool, obtain approximately 1 kg of sediment. Include all material
collected - rocks and foreign objects can be discarded during sample preparation, as
appropriate.

4.2 Place the sediment into a plastic bottle and tighten the screw cap.

4.3  Label and secure the sample container in accordance with Section 8.9 and the
chain-of-custody procedures in the Quality Assurance Manual. Record pertinent
information on the Chain-of-Custody Form (Figure B-19, or equivalent).

44 Record sample identification, location, depth, and other pertinent information on the
Miscellaneous Sample Record Forms (Figure B-15, or equivalent) and/or logbook.

4.5 Clean collecting equipment as described in Section 10 before proceeding with further
sampling.

46  Perform quality control sampling as required in the ESSAP Quality Assurance
Manual.
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SECTION 8.4
WATER SAMPLING

1.0 PURPOSE

To describe the procedure for collecting samples of water from surface and subsurface
sources

2.0  RESPONSIBILITIES
2.1 The site coordinator is responsible for assuring that this procedure is implemented.
2.2 Survey team personnel are responsible for following this procedure.

3.0 EQUIPMENT

31 Bailing implement: Borehole bailer - ORISE design, cup, can, pail, or other
appropriate device.

33 Submersible, vacuum, or peristaitic pump with power source.

33 Four liter plastic container, storage boxes and tags, or other container type as
applicable.

3.4  Funnel

35 Large Erlenmeyer Flask with two-hole stopper.
3.6 Tygon tubing.

3.7 Labels and security seals,

38 Indelible pen.

3.9  Record forms and/or logbook.

3.10 Cleaning supplies, as appropriate (see Section 10).
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40 PROCEDURE
4.1 Surface Sample '

4.1.1 Dip water carefully from the selected location, being careful to avoid
collection of bottom sediment or vegetation.

4.1.2 Using a funnel, transfer the water into a container.

4.1.3 Collect a total of 3.8 liters of sample.

4.1.4 Cap the container tightly.

4.1.5 Label and secure the sample in accordance with Section 8.9 and the
chain-of-custody procedure in the Quality Assurance Manual. Record
pertinent information on the Chain-of-Custody Form (Figure B-19, or

equivalent).

4.1.6 The container should be placed in a cardboard box (also properly labeled) for
better storage.

4.1.7 Record pertinent data on the Miscellaneous Sample Record Form
(Figure B-15, or equivalent) and/or site logbook.

4.1.8 Clean collecting equipment, as appropriate before proceeding with additional
sampling (see Section 10).

4.2 Subsurface (well or borehole) Sample (Option 1)

4.2.1 Lower the bailer apparatus into the borehole or other sub-surface source of
water.

4.2.2 Allow water to flow into the bailer (use care to avoid buildup of sediments
on the bailer diaphragm, which could prevent the diaphragm from sealing).
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4.2.3 Retrieve the bailer and empty contents through a funnel into a container.
4.2.4 Repeat procedure until 3.8 liters of sample has been collected.
425 Repeat steps 4.1.4 through 4.1.8.
43 Subsurface Sample (Option 2)
4.3.1 Lower the inlet end of tubing until it contacts the water surface.
4.3.2 Start pump and collect water in large flask.
4.3.3 Empty flask into container as necessary.
4.3.4 Repeat until 3.8 liters of sample has been collected.

4.3.5 Repeat steps 4.1.4 through 4.1.8.
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SECTION 8.5

VEGETATION SAMPLING

1.0 PURPOSE

To describe the method for collecting samples of vegetation

2.0 RESPONSIBILITIES

2.1 The site coordinator is responsible for assuring that this procedure is implemented.

2.2 Survey team personnel are responsible for following this procedure.
3.0 EQUIPMENT

3.1 Knife, shears, or similar cutting tool.

32 Plastic bags, medium size.

3.3 Burlap bag..

34 Masking tape.

35 Baggage tags.

3.6 Labels and security seals.

3.7 Indelible pen.

38 Record forms and/or logbook.

39 Cleaning supplies, as appropriate (see Section 10).
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40 PROCEDURE

4.1 Cut vegetation of desired type from selected location as close as possible to the
surface.

42 Collect a total of approximately 1 kg of vegetation.

4.3 Place the samvple in a plastic bag (if water is to be retained in the vegetation) cr
burlap bag (if vegetation is acceptable dry).

4.4 Secure the top of the bag with masking tape.

4.5 Attach a baggage tag.

4.6 Label and secure in accordance with Section 8.9 and the chain-of-custody procedures
in the Quality Assurance Manual. Record pertinent information on the
Chain-of-Custody Form (Figure B-19, or equivalent).

47 Record all pertinent information on the Miscellaneous Sample Record Forms
(Figure B-15, or equivalent) and/or the site logbook.

48  Clean collecting equipment, as appropriate, before proceeding with additional
sampling (Section 10).

=9 Perform quality control sampling as required in the ESSAP Quality Assurance
Marnual.
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SECTION 8.6
. AIR SAMPLING
1.0 PURPOSE

To describe the procedures for sampling airborne radioactive materials
2.0  RESPONSIBILITY
2.1 The site coordinator is responsible for assuring that this procedure is implemented.
23 Survey team personnel are responsible for following this procedure.
3.0 EQUIPMENT
3.1 Commercial air sampler (HIVOL, Atomics, Andersen, etc.).
3.2 Velometer or inclined manometer and Pitot tube.

33 Sampling apparatus: pumps, pump housings, rotameters nozzles, tygon tubing, filters,
filter housings, metal plates, probes, bubblers etc., as required.

34 Petri dishes or other small containers.
Tweezers.

3.6  Masking tape, teflon tape.

3.7  Record forms.

3.8  Thermometer.

3.9  Cleaning equipment,

3.10  Drill and appropriate size hole saw.,
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40 PROCEDURE

The following describes the techniques, methods and considerations generally applicable to
air monitoring surveys. Because specific procedures will depend upon many site conditions
and parameters, this section should be viewed primarily as providing guidance to program
personnel for planning purposes. Site specific procedures will be described in detail in
survey plans.

4.1 STACK SAMPLING

4.1.1 Select a location in the stack for insertion of sampling probe. The optimum
location to obtain isolinetic flow is a minimum of 8 stack diameters
downstream and 2 diameters upstream from any transitions or bends in the
stack. However, stack design may not allow the choice of sampling location
by this criteria.

NOTE: For certain facilities it may be necessary to use already existing
probes or access points.

4.1.2 Drill (or hole saw) two 4 cm diameter access holes in the stack wall. These
holes should be at approximately 90° angles to each other. Additional access
holes may be required for stacks exceeding .75 m in diameter.

4.1.3  Using a pitot tube and Alnor velometer or inclined manometer, perform duct
traverses 10 determine the velocity distribution. Locations of measurements
are in accordance with EPA Standard Method #1 as determined using the
Stack Velocity Worksheet (Figure B-16, or equivalent). A minimum of 12
points are required for diameters > 0.61 m; 8 are required for diameters
between 0.30-0.61 m. Record all measurements.

4.1.4 Measure temperature and, if appropriate moisture content of stack gases.

4.1.5 Calculate appropriate nozzie diameter sizes and flow rates for isokinetic
sampling, using the Stack Sampling Rate Worksheet (Figure B-17, or
equivalent). Nominal sampling rates will be determined by the sample
collection system design; these rates typically range from 5 to 30 1/m.
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41.6

4.1.7

419

4.1.10

4211

4.1.12

4.1.13

4.1.14

4.1.15

NOTE: The collection system selected will be specific for the stack
conditions and contaminants of interest. Because of the wide variety of
possibilities which may be encountered, there is no attempt in this procedure
to address specific or individual systems. Such matters are addressed in
detail in site specific survey plans.

Attach nozzles and secure plates to probe tubes.

Adjust nozzle location (sample tip to plate assembly distance) to the desired
sampling position.

Insert nozzle the appropriate measured distance into stack with nozzle
opening in direct alignment with stack air flow.

Secure metal plates against stacks with rope or bungee cords.

Place one probe at a {ixed location, usually in the same approximate location
as the licensee’s sample probe; reposition a second probe periodically to
various predetermined sampling locations within the stack.

Start pump and adjust needle valves to obtain the desired flow rate.

Test system for leakage by blocking intake or pinching hose near intake. If
flow rate does not drop to <10% of the initial (unblocked) rate, re-check
and tighten connections and components until the system is leak tight.

Note and record starting time and flow.

During initial sampling, periodically (every 2-4 hours) check the system to
assure that the desired sampling rate is being maintained. Make flow rate
adjustments or changes in collection system as necessary. Record on the
Stack Sampling Record Form (Figure B-18, or equivalent).

Turn pump off at the previously determined time. Record final time and
flow rate.
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SECTION 8.7
DETERMINATION OF REMOVABLE ACTIVITY

PURPOSE

To provide guidelines for measuring removable alpha and beta radioactivity on equipment and
building surfaces

RESPONSIBILITIES

2.1 The site coordinator is responsible for assuring this procedure is implemented.

23 Survey team personnel are responsible for following this procedure.

PROCEDURE

31 Equipment and Materials

3.1.1 Filter papers (Whatman 50 or equivalent), 47 mm diameter, numbered.

3.1.2 Glassine or paper envelopes.
3.1.3 Record forms.

3.1.4 Counting equipment.
Sample Collection

NOTE: Direct measurements should be completed before a smear sample is taken.

3.2.1 Grasp the smear (filter) paper by the edge, between the thumb and index
finger.

3.2.2  Applying moderate pressure with two or three fingers, wipe the numbered
side of the paper over approximately 100 cm?® of the surface.

3.2.3 Place the filter in an envelope.
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3.2.4. Record the smear number, site, date, location of the smear, and name of
sample collector on the envelope.

3.2.5 Record pertinent inturmation on the appropriate form, (Figures B-9, B-12,
or equivalent) and on the Chain-of-Custody Form (Figure B-19, or
equivalent).

3.2.6 If the init al direct measurement was elevated, the smear should be monitored
to determine whether contaminated material was transferred to the smear.
If an activity level greater than 250 cpm is detected, the smear envelope
should be marked as such.

NOTE: Smears having activity levels greater than 2500 cpm shouild be
counted using field instrumentation.

33 Field Sample Measurement

3.3.1 If the object of the survey is to determine if radon or thoron daughter
products or other short half-life radionuclides are present, the smears should
be counted within 1-2 hours before significant decay of short-lived
radionuclides has occurred.

33.2 ! necessary, smears can be couated in the field using portable
instrumentation (see Section 7).

3.3.3 Record count and counting time data on the appropriate record form
(Figure B-9, B-12, or equivalent).

3.3.4 Subtract the background count (determined by counting blank or unused

smear) and convert net count to dpm/100 cm?, using proper time and detector
efficiency values.

dpm/100 om? = net count

time(min) x efﬁcicncy( count ) x other modifying factors
disintegratio
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SECTION 8.8
MISCELLANEOUS SAMPLING

1.0 PURPOSE

To discuss methods for collecting miscellaneous samples

2.0 RESPONSIBILITIES

2.1 The site coordinator is responsible for assuring that this procedure is implemented.
2.2 Survey team personnel are responsible for following this procedure.
3.0 EQUIPMENT
3.1 Equipment is chosen based on the type of material to be sampled. The following list
represents some possibilities:
3.1.1 Paint sampling-heat gun, paint stripper solution, chisel and hammer.
3.1.2  Drains or pipes-plumber’s snake, swabs - for drains or pipes.
. 3.1.3  Residues-trowels, scoops.
3.1.4  Concrete or asphalt-core bores, hammer and chisel - for concrete asphait.
40 PROCEDURE
4.1 Methods for coliecting miscellaneous samples should be determined based on the
characteristics of the sample media. Care should be taken to limit the potential for
spreading contamination during sample collection.
Sample quantities should be determined based on the following:
Type of analyses required
Number of analyses to be requested
- Detection sensitivity required of analytical result
- Estimated activity level of material
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4.2 Label and secure all samples in accordance with Section 8.9 and the chain-of-custody
procedure in the Qualicy Assurance Manual. Record pertinent infyrmation on the .
Miscellaneous Sampling Meas