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3.0 SCGPE

To obtain valid results, tank farms with the highest probability of producing
resuspended radioactive contamination have been selected for sampling.
Sampling for this test plan will take place in only the 241-BX/BY and 241-A
Tank Farms. These tank farms have been selected due to their higher potential
for producing resuspended contamination. Their selection was based on the
nearby ambient air monitoring results, extent of surface contamination
migration, and extent of surface contamination within the tank farm, as
indicated by radiological surveys and environmental monitoring reports
(Reference 10 & Appendix B).

4.0 DESCRIPTION OF TEST

4.1 Test Item

Air samples will be collected and documented for brief periods of time,
between 4 and 8 hours, during different wind velocity ranges and various work
activities. A1l grab samples will be submitted to the 222-S Analytical
Laboratory's routine air filter sample analysis program. A gross alpha and
gross beta analysis will be performed on all samples. The airborne
concentrations of radionuclides will then be calculated for each sampling
period and location. Samples indicating airborne alpha and/or beta emitters
above action levels will have a gamma energy analysis and alpha energy
analysis performed on them to identify the radionuclides.

4.2 Test Environment

Outdoor air samples will be collected at only the 241-BX/BY and 241-A Tank
Farms. These farms are all located in the 200 East Area of the Hanford Site.
Simultaneous samples will be taken at the upwind and downwind sides of the
surface contamination areas in these tank farms. Upwind samples will
establish background radionuclide concentrations for the downwind samples.

The test Tocations are predominately contaminated with isotopes of Cs™7 and
Sr%  Qther radio]ogica] contaminants may include: C06°, Cs",'Euw4, Euﬁs,
1129 k4o, Pb21®, ppeiZ. P21e, py8-240 “pa2 , Ru'®, b2, s UB8. and Zn
(Reference 10). Contamination levels at several locations in the 241-BX/BY
and 241-A Tank Farms exceed 1x10° dpm/100 cm® for beta and gamma emissions, as
indicated by the most recent radiological surveys (Appendix B).

‘Attempts will be taken to collect four sets of samples at each tank farm
during the following wind velocity ranges: 1 to 8 mph, 9 to 13 mph, 14 to 20
mph, 21 to 30 mph, and above 30 mph. Four sets of data may not be possible at
the higher velocity ranges, since regular wind speeds of this degree are
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3.0 SCOPE

To obtain valid results, tank farms with the highest probability of producing
resuspended radioactive contamination have been selected for sampling.
Sampling for this test plan will take place in only the 241-BX/BY and 241-A
Tank Farms. These tank farms have been selected due to their higher potential
for producing resuspended contamination. Their selection was based on the
nearby ambient air monitoring results, extent of surface contamination
migration, and extent of surface contamination within the tank farm, as
indicated by radiological surveys and environmental monitoring reports
(Reference 10 & Appendix B).

4.0 DESCRIPTION OF TEST

4,1 Test Item

Air samples will be collected and documented for brief periods of time,
between 4 and 8 hours, during different wind velocity ranges and various work
activities. Al1 grab samples will be submitted to the 222-S Analytical
Laboratory's routine air filter sample analysis program. A gross alpha and
gross beta analysis will be performed on all samples. The airborne
concentrations of radionuclides will then be calculated for each sampling
period and location. Samples indicating airborne alpha and/or beta emitters
above action levels will have a gamma energy analysis and alpha energy
analysis performed on them to identify the radionuclides.

4.2 Test Environment

Outdoor air samples will be collected at only the 241-BX/BY and 241-A Tank
Farms. These farms are all located in the 200 East Area of the Hanford Site.
Simultaneous samples will be taken at the upwind and downwind sides of the
surface contamination areas in these tank farms. Upwind samples will
establish background radionuclide concentrations for the downwind samples.

The test locations are predominately contaminated with.isotgpes of €s™7 and
Sr’°. Other radio]ogica1 contaminants may include: C06°, cs™*, Euw4, Euﬁs,
1129 k40, Pb210, ppeiZ, PHe1%, puse240 “pa? , Ru'®, Sb'3, Uzss’ U238’ and In%
(Reference 10). Contamination levels at several locations in the 241-BX/BY
and 241-A Tank Farms exceed 1x10° dpm/100 cm® for beta and gamma emissions, as

indicated by the most recent radiological surveys (Appendix B).

Attempts will be taken to collect four sets of samples at each tank farm
during the following wind velocity ranges: 1 to 8 mph, 9 to 13 mph, 14 to 20
mph, above 20 mph. These wind velocity ranges were selected because a
previous study by G.A. Sehmel (Reference 1) indicated these ranges have
different resuspension factors. Four sets of data may not be possible at the
higher velocity ranges, since regular wind speeds of this degree are

2
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relatively uncommon. This test plan will allow eight months, from when
sampling is started, to collect the specified number samples from each wind
velocity range. Samples will also be taken during as many different work
activities as possible, documenting the wind speed during the activity.

Work activities will consist of whatever work activities are already planned
during the execution of this test plan. Work activities will not be
simulated, because of the potential for releasing and dispersing contaminants
into the environment. Also, simulated work activities will not be done
because it is not consistent with current ALARA practices.

NOTE: The performance of various work activities is not a requirement for the
completion of this test plan. Data produced during different work
activities will be beneficial but not critical to this study.

4.3 Equipment and Facilities

The following equipment will be utilized:

1. (10) constant flow or volume totalizing air samplers
capable of sampling a minimum of 720 ft® in a 4-
8 hour period.

2. Numerous sample filters and envelopes.

- 3. TSI 8360 VelociCalc Plus, air velocity,
temperature, relative humidity, and differential
pressure meter.

4. Genie and/or Canberra Jupiter gas flow
proportional alpha/beta counting systems using
automatic sample changers.

5. Generators and extension cords as needed.

The fo]]owing,faciTit{es and personnel will be utilized.

1. BX/BY Tank Farm Complexes.

2. 241-A Tank Farm Complex.

Tank Farm's Health Physics.

Waste Tank Project/Facility Operations.

[3,] > W
. . .

Technical Support from Radiological Engineering.
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4.4 Data

A1l air samples collected will be analyzed for gross alpha and gross beta
activity. A Minimum Detectable Concentration (MDC) of 4.0X10°™ nCi/ml will
be required for gross alpha counting, since this is the action level for alpha
emitters. A MDC of 4.0x10™"' will be required for gross beta counting, since
this is the action level for beta emitters. Al]l sample results will have a
two sigma statistical error. '

4.5 Criteria/Constraints

This test is to determine if the tank farms with the highest potential for
producing resuspended contamination can pose an inhalation hazard for
personnel working in the tank farms. This test will provide data to assist in
making the determination of whether or not the tank farms are in compliance
with WHC-CM-4-10 Sections 6.0 and 15.0 and DOE Order 5480.11.

Currently personnel in the tank farms may or may not be exposed to significant
concentrations of resuspended contaminants during various weather/working
conditions. Unfortunately adequate air sample data has not been collected and
documented to determine that no potential hazard exists.

Westinghouse Hanford Company personnel are required to participate in a
bioassay program when they are exposed to contamination levels that may result
in a 100 mrem annual effective dose equivalent from all intakes of
radionuclides from occupational sources (Reference 5). The Hanford Internal
Dosimetry Program Manual (Reference 13) states that the 100 mrem annual
-effective dose equivalent is approximately equal to a chronic exposure of 2.0%
of a Derived Air Concentration (DAC). '

Clean Sweep Item number CSI 06207 Card #630-1 and Employee Concern number 90-
424 (closed 11/08/92) have expressed written concerns about this issue. The
Clean Sweep Item was closed by promising the evaluation of potentially
resuspended radionuclides. This issue of a potential hazard needs to be
evaluated to ensure workers are not unnecessarily being exposed to airborne
contaminants.

5.0 EXPECTED RESULTS

A1l results are expected to be below 2% of the DAC for each sampling period,
for the radionuclides listed in WHC-CM-4-10 Appendix B. Exposure to 2% of a
DAC is a point that may require workers to participate in a bioassay program.
Currently there is no bioassay program for tank farm workers. Historically,
annual whole body counts of tank farm workers have not indicated any
radionuclide uptakes. :
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6.0 TEST PROCEDURE

6.1 Preparations

The test will incorporate the use of 10 constant flow or volume totalizing air
samplers in conjunction with the currently available Health Physics procedures
for collecting grab samples in surface contamination areas. Two goose-neck
samplers will be located within the tank farm at the fence line upwind of the
contamination source and the remaining ones will be placed at downwind
locations within the tank farm fence-line. The upwind samplers will determine
the background level of suspended contamination. A1l sampling heads will be
set to 5 feet above the tank farm surface facing into the wind.

Radiological Engineering will determine and record the exact location for each
of the air samplers involved with, this test. A1l sampler locations will have
location codes assigned to them so that the data can be entered into the
Automated Bar Coding of ‘Air Samples at Hanford (ABCASH) system. Radiological

~ Engineering will prepare the filter envelopes prior to sampling, labeling the
sampling locations with their individual identification numbers on each
envelope (see Appendix A for example).

At the beginning of each sampling period, the samplers will be situated so
that they face into the prevailing wind direction. The direction will be
determined using a compass and recorded in the test plan's logbook. Hourly
averaged atmospheric data such as: wind velocity, wind direction, and
stability class will be collected from the PNL Meteorological Station and
recorded with the test results. Radiological Engineering will determine the
relative humidity and temperature at the sampling site and record the results
in the test plan's logbook. Any samples collected when the hourly averaged
wind direction varied by more than 45° than the direction that the samplers
were facing will not be accepted.

The intent of this test is to determine that contaminants are not being
resuspended into the breathing zone and causing potential respiratory hazards.
Subsequently, this test is only interested in sampling the breathing zone air,
approximately 5 ft above the ground. Contaminated particles larger than the
respirable size range ( >10 um) may be resuspended to elevations up to the
first couple of feet.

6.2 Sample Collection N
‘Health Physics Technicians (HPTs) will collect the grab samples in_accordance
with the following prescribed procedures in WHC-1P-0692:

Section 7.3.4 Rev. 2 SEMI-PORTABLE AIR SAMPLERS
2.04.01 Rev. O PORTABLE GRAB AIR SAMPLING




WHC-SD-WM-TP-147 Rev. 0-A

Air samplers will be equipped with flow meters calibrated with standards
traceable to the National Institute of Standards Testing (NIST). All samplers
will be operated at their maximum flow_rates. A1l air samples will be taken
to obtain the minimum sample of 720 ft* of air. 8 hours, the work dag length,
will be the maximum duration of the sampling periods. Passing 720 ft° of air
through the filter samples is required to obtain enough activity to see 2% of
the DAC on the filters. The limited sampling time will facilitate the
collection of samples at the higher wind speed ranges, since the higher wind
speeds usually are of short duration (<12 hours). HP Field Change Requests
will be issued as necessary to ensure that these criteria are met.

Radiological Engineering will verify the accuracy of the calibrated flow
meters before and after they are placed into the tank farms. The accuracy of
the flow meters on the air samplers will be verified by comparing them to a
secondary flow meter calibrated to NIST standards. This will be documented in
the project's log book.

Radiological Engineering will utilize the wind velocity forecast data from
Pacific Northwest Laboratory's Meteorological Station to determine the maximum
sampling times. Sampling periods will be conducted for as long as possible
within the range of 4 to 8 hours. Attempts will be made to obtain four sets
of samples, at each tank farm, from the following wind velocity ranges.

1 to 8 mph
9 to 13 mph
14 to 20 mph
21 to 30 mph
above 30 mph

U1 D PN
« o s e

One field blank will be submitted for each sampling event as a part of the
test plan's quality control. A chain of custody for all samples will be
maintained per the requirements of WHC-CM-4-10 Section 16.0 Rev. 0. A chain
of custody form, A-6000-407 (12/90) or Wordperfect Macro WEF061, will be
initiated by an HPT, upon retrieval of the sample filters (Appendix A).

Air sample results may indicate a potential inhalation hazard to radiation
workers and or the public for the area(s) outside of the tank farm fence-
Tine(s). It would be necessary and prudent to evaluate the potential for this
inhalation hazard immediately. If any air samples collected within the tank
farms indicate airborne radionuclide concentrations equal to or greater than
2% of the DAC for alpha and beta emitters, air samples will be collected for
the area(s) immediately outside of the tank farm fence-line(s). Additional
calibrated air samplers will be obtained from the Health Physics Organization
to collect any additional samples. Air sample results obtained from areas
outside of the tank farm fence-line(s) will be reported immediately to the
applicable Area Health Physics Organization. These results will also be
discussed in this test plan's final report.



WHC-SD-WM-TP-147 Rev. 0-A

6.3 Sample Analyses

A1l air samples taken for this test plan will be submitted to the 222-S
Analytical Laboratory for the standard air sample analyses. The standard air
sample analyses consists of a gross alpha and gross beta analysis. All air
sample analyses will be completed in accordance with WHC-SD-CP-LB-032, LA-508-
112, SD-RE-ADP-003 and SD-CP-QAPP-001 (References 12, 14, 15, & 16).

A1l samples indicating airborne radionuclide concentrations of 2% of the DAC
or greater will have the following additional analyses performed.

1. Gamma Energy Analysis (GEA)
2. Alpha Energy Analysis (AEA)

These will be completed using the fo]]owingrprocedures:

6.1
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LA-508-052 Gamma Energy Analysis Using the Canberra Jupiter System
LA-508-262 Gamma Energy Ana]ysjs Using the Genie System

LA-508—051 Alpha Energy Analysis Using the Canberra Jupiter System
LA-508-261 Alpha Energy Analysis Using the Genie System

Upon completion of sample analyses a report will be issued to Radiological
Engineering on the results. After analysis, all samples will be retained and
stored until Radiological Engineering receives the analysis report(s) and a
copy of chain of custody form(s). Radiological Engineering will review data
and notify 222-S Analytical Laboratory when to dispose of the samples. All
samples requiring “storage and/or disposal will be done so in accordance with
222-S Analytical Laboratory procedures (References 12 & 14).

6.4 Data

A1l collected data will be stored in accordance with WHC-CM-3-5, Document
Control and Records Management. A1l air sample results collected for this
test plan will be recorded on the ABCASH system. Also all data collected for
~this test plan will be stored by Radiological Engineering. A final report of
the results will be on file at Central Files.

6.5 Reporting Results

A two sigma counting error will be assessed for all gross alpha and beta
counting results. A1l airborne radionuclide concentrations will be reported
with four significant digits in scientific notation as X XXXE-XX +/- X.XXXE-XX
uCi/mL. A1l data will be reported, including positive and negative counting
results. :

Wind velocity will be reported in units of mph. Wind directions will be
reported in degrees. Atmospheric stability class will be recorded as classes
ranging from A through G. Ambient temperatures measured at the beginning and
end of each sampling period will be reported in degrees fahrenheit. The
releative humidity will be lTogged at the beginning and end of each sampling
period. The relative humidity will be reported as the percentage of the
maximum amount of water vapor that the air can hold at the given temperature.

7.0 . SAFETY

Sampling and analyses must be conducted in accordance with the General Safety
Rules, Industrial Safety Manual (WHC-CM-4-3) and the Radiation Protection
Manual (WHC-CM-4-10). Compliance with a Radiation Work Permit (RWP) 1is.
mandatory for collecting and handling all samples. This test plan will be
executed within Surface Contamination Areas (SCAs) and Radiologically
Controlled Areas (RCAs).
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No unusual industrial, radiological, chemical, fire, compressed air, release
of energy, or criticality safety hazards are known or expected to be
associated with the performance of this test plan.

East Tank Farm Operations will be notified by Waste Tank Health & Safety prior
to and at the end of each sampling period. '

8.0 QUALITY ASSURANCE

Licensing Requirements: None applicable for this test plan.

Test Witness: No certified Quality Control witness
is required for this test plan.

Traceability: Air samplers will be equipped with
flowmeters calibrated to standards
traceable to the National Institute
of Standards Testing (NIST).

8360 VelociCalc will be calibrated
with standards traceable to the
NIST.

Determination of radioactivity
levels of filter samples will be
made with equipment calibrated with
standards traceable to the NIST.

9.0 ORGANIZATION FUNCTION AND RESPONSIBILITIES

The primary organizational interdependencies associated with this test are
found within the following organizations.

Radiological Engineering: Responsible for writing test plan; field
support in determining sample locations
and length of each sampling period;

~ technical support for execution of test
plan; gathering, analyzing, and reporting
test plan results; notifying Tank Farm
Operations of sampling periods.

Tank Farm Health Physics: Responsible for providing input, reviewing
and approving this test plan; responsible
for providing support for collecting
filter samples for this test plan.
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Tank Farm Operations: Overall operations management
' responsibility.
222-S Ana]ytica1 Laboratory: Responsible for providing analytical
- support,
Customer: Tank Farm Health Physics, same
responsibilities as above.
Safeguards and Security: None

Safety Engineering: Review the test plan to ensure that the
: ) work prescribed will be completed in a
safe manner.

Qda]ity Assurance: - Review the test plan and final report to
ensure the quality of the test plan and
results.

Outside Agencies: None Required.

10.0 SCHEDULE

# Item Date of Completion
1.0 Issue test plan 10/31/92

2.0 Determine sampler locations TBD

3.0 Collect & analyze samples T8D

4.0 Prepare & issue final report TBD

11.0 REPORTS

A final report will be prepared and issued according to the requirements
stated in the Standard Engineering Practices Manual, WHC-CM-6-1. The report
will make the recommendation of whether a formal resuspension study, -
additional sampling, or no additional studies should be conducted. The
respiratory protection requirements for radioactive contaminants in tank farms
will be re-assessed in the final report. Copies of the report will be
distributed to Radiological Engineering, Waste Tank Health & Safety, Waste
Tank Safety Operations & Safety, and the Employee Concerns Program.

The appendix of the final report will include all calibration data for the
equipment utilized during the execution of the test plan. _
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Exampie of Air Sample Envelope

EDP CODE LOCATION

DATE ON TIME ON SIGNATURE (ON)
DATE OFF. TIME OFF SIGNATURE (OFF)
TIMER

GASMETER/FLOW TOTALIZER

e7d md
ROTAMETER
ON ore
VACUUM
ON oFP

$4-6700-208 (11-87)

12
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Example of Chain of Custody Form

Westinghouse
Hanford
Company

CHAIN OF CUSTODY

Custody Form Initiator

Company Contact

Project Designation/Sampling Locations
Ice Chest No.

Bill of Lading/Airbill No.

Method of Shipment

Shipped to

Possible Sample Hazards/Remarks

Telephone
Collection Date
Field Logbook No.
Offsite Property No.

Sample Identification

[] Field Transfer of Custody

Chain of Possession

(Sign and Print Names)

Relinquished by: Received by: Date/Time:

Relinquished by: Received by: Date/Time:

Relinquished by: Received by: Date/Time:

Relinquished by: Received by: Date/Time:
Final Sample Disposition

Disposal Method: Disposed by: Date/Time:

Comments:

A-6000-407 (12/90) <EFJ WEFO061
Chain of Custody

13
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Appendix B

‘Tank Farm Maps and Radiological Survey Data
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