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PURPOSE

This procedure defines the methods to be used when collecting and storing soil samples
for the Area IV Radiological Characterization Program (Reference 2.1). This soil
sampling is being performed to characterize the radioactive properties of the soils in
Area IV so that the results may be used as evidence of freedom from contamination or
as a basis for follow-up actions such as additional characterization or remediation
(Reference 2.1).

This procedure addresses sampling of surface or subsurface soil for radiological
evaluation and measurement of in-soil gamma radiation at sampling locations. It also
covers administrative control of soil samples and soil sample analysis documentation.
The procedure starts with the Sampling Crew receiving directions from the Sampling
Manager on where to sample. Sample handling ends with the shipment of the samples
from the Sample Collection Center to the analytical laboratory or to a disposal site (if
surplus sample material is returned by the laboratory after analysis). The procedure
also includes receipt and distribution of analysis reports received from the laboratory.

Sampling locations will have been selected on the basis of random selection, evidence
of elevated gamma radiation and likelihood of possible radioactivity due to known
activities in an area. The locations and background information of such locations are
discussed in the Field Sampling, Analysis, and Data Management Plan (Reference 2.1).
Portions of Area IV are known to be radiologically contaminated. These are addressed
by other programs. The Area IV Radiological Characterization Program focuses on
areas that are thought to be free from contaminants; however, health and safety
precautions are defined in this procedure to alert operators to potential hazards
associated with contamination migration.

REFERENCES

A4CM-ZN-0004, “SSFL Area IV Radiological Characterization Field Sampling,
Analysis, and Data Management Plan™

A4CM-AN-0002, “Area IV Characterization, Health and Saftety Plan”
A4CM-ZR-0007, “Area IV Characterization and Monitoring Safety Assessment”
A4CM-SP-0001, “SSFL Area IV Gamma Survey Procedures in Support of the Site
Radiological Characterization Study”

SPECIAL EQUIPMENT, MATERIALS

Field Logbook

Field Datasheets (soil sampling)

Rinseate Datasheets (equipment rinseate sampling)

Sample containers - glass (provided by the analytical laboratory)
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Sample container labels (provided by the analytical laboratory)
Custody seal labels (provided by the analytical laboratory)
Chain of Custody Forms (provided by the analytical laboratory)
Power soil auger

Small hand auger with sample collection split-tube attachment
Depth probe tool (capability for probing to 12 in.)

Mixing container - stainless (volume sufficient for mixing 1-1/2
liters of soil without spillage)

Spatula - stainless steel (sized for mixing 1/2 to 1-1/2 liters of soil)

Tongs for removal of rocks from soil in the mixing container

A
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Soil scoop - stainless and/or disposable polystyrene (sized for transfer of soil from the

mixing container to the tunnel at the sample container)

Funnel for transfer of sample from auger to sample container
Field transport container for sample containers

Sample shipping container (provided by the analytical laboratory)
Buckets for tool cleaning

Scrub brush for tool cleaning

Water, drinking quality and deionized, for tool cleaning
Detergent - Alconox, Sparkleen, or equivalent

S-gallon containers to store potentially contaminated water from tool cleaning
HNU Model 101 photoionization detector & calibration gases
Ludlum 12 counter with GM beta/gamma detector or equivalent.

Ludlum 2221 scaler and a gamma detector probe or equivalent with a handling bail for
lowering into a 3-ft long hole

Personal protective equipment
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GENERAL REQUIREMENTS

Safety Precautions/Special Instructions

Safety Precautions

All personnel performing this procedure shall be trained on the information contained in
the Health and Safety Plan (Reference 2.2), the Safety Assessment (Reference 2.3),
and this procedure.

Level D personnel protection equipment (PPE) will be utilized for this project unless
the Health and Safety representative determines that the working conditions require
additional protection (Reference 2.2). Additional PPE requirements will be provided
by written recommendations from the Health and Safety representative to the Sampling
Manager. The health physics technician shall ensure that the identified PPE is worn by
Sampling Crew personnel.

Health and safety information shall be entered in the Field Logbook. Written
instructions from the Health and Safety representative shall be attached in the Field
Logbook. This shall include, as a minimum, PPE specifications from the Health and
Safety representative and safety instructions or special precautions. Entries during
sampling operations shall include calibration data for HNU photoionization detector and
entries recording the finding of unexpected conditions or substances relative to potential
safety concerns. In the event of such findings notifications to the appropriate
authorities shall be made and noted in the Field Logbook (e.g., notices of chemical
substances to the Health and Safety representative and notices of radioactivity to
Radiation Protection and Health Physics Services management).

No smoking shall be permitted except in designated areas.
The health physics technician shall be responsible for monitoring the Sampling Crew
for heat stress related symptoms; however, each crew member shall be trained in the

symptoms and shall provide appropriate notification if such symptoms are observed.

Special Instructions

Procedure Control

A single designated working copy of this procedure shall be used by the Sampling
Crew. It shall be designated on the cover page as “Working Copy.” The working
copy shall be taken to sampling locations by the Sampling Crew to permit convenient
reference (o it.

The procedure working copy may be redlined to indicate changes which become
necessary. The changes must be approved by at least the Sampling Manager and ETEC
Quality Assurance representative. Radiation Protection and Health Physics Services
(RP&HPS) must approve and sign any changes affecting radiation safety. The
program manager must approve and sign any changes affecting cost or schedule.

When an approved change to the procedure 1s made, work aftfected by the change will
not begin untl the change has been documented in the working copy and the Sampling
Crew has had an opportunity to read the change.
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receive and distribute analysis reports received from the laboratory, and receive, store,
and ship excess sample material which may be returned from the laboratory.

Health and Safety Representative

The Health and Safety representative shall serve as the safety advisor for the duration of
the project, provide guidance on interpretation of data related to safety, and advise on
appropriate levels of worker protection. Detailed responsibilities are presented in the
Health and Saftety Plan (Reference 2.2).

Traininge

All Sampling Crew personnel must be trained on the information in the Health and
Safety Plan (Reference 2.2), the Safety Assessment (Reference 2.3), and this
procedure. The training must provide a thorough understanding of the soil sampling
procedure. In addition, personnel must be trained in the following specific areas:
Proper use of the HNU photoionization detector

Finding grid locations of sampling locations specified by the Sampling Manager
Proper use of soil sampling equipment

Proper sealing and labeling of soil sample containers

Proper cleaning of contaminated sampling equipment

Proper use of Chain of Custody Forms.

B =

The following training courses must be completed by all tield personnel, as required by
the Health and Safety Plan (Reference 2.2).

L. Course # 4013, “Radiation Safety”

2. Course # 4044, “Cardio Pulmonary Resuscitation”

Screening of Soil Sample Locations tor Radiation

As a precautionary measure the health physics technician shall examine all soil saeple
locations for the presence ol radioactivity using a Ludlum 2221 gamma detector or
equivalent. The health physics technician shall record the findings of the radiation
screening on the Field Datasheet for the location.

If the detector reading exceeds 21.500 cpm (~100 pR/hr), the health physics technician
shall direct the Sampling Crew to stop all sampling activitdes, and shall then notify
RP&HPS management and the Sampling Manager, and request direction.

Screening of Soil Sample Locations for Volatile Organic Chemicals

As a precautionary measure tor personnel safety, all sampling locations shail be
examined for the presence of volatile organic chemicals by the use of an HNU detector
calibrated to isobutane. The examination shall be done by a crew member trained in the
use of the HNU detector. The health physics technician shall record the findings of the
chemical screening in the Ficld Datasheet for the sampling location. This examination
will be conducted before soil sampling as detailed in Section 5.

I an indication of isobutane greater than 2 ppm is detected, the health physics
technician shall direct the Sampling Crew to leave the area immediately, and shall then
notity the Health and Safety representative and Sampling Manager and request
direction.
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Procedure Sign Offs

The steps outlined in this procedure must be adhered to. The health physics technician
shall sign each datasheet in the space provided to verify that all procedure steps were
followed and completed, and that all data entries are valid.

Sample Collection Center

The Sample Collection Center is the designated location for processing samples for
shipment to the analytical laboratory and for control of samples pending shipment. It is
located in Building (09 in the storage space between Rooms 123 and 125. Access to
the lockable room is controlled by the Sample Collection Center Custodian. The Center
provides a secure location for maintain custody integrity for stored samples.

Staff

The following paragraphs identity the personnel required to perform this procedure,
along with their respective responsibilities.

Sampling Manager

The Sampling Manager is generally responsible for implementing the soil sampling
portion of the Field Sampling, Analysis, and Data Management Plan (Reference 2.1)
and is specifically responsible for providing soil sampling specifications (location,
depth, type, etc) to the health physics technician, specifying the sampling sequence,
providing general oversight of the Sampling Crew, and ensuring that all required
equipment specified in Section 3 is available.

Sampling Crew

The Sampling Crew shall be comprised of at least three people, one of whom shall be a
health physics technician. The health physics technician shall have overall
responsibility for day-to-day activities of the Sampling Crew, and shall have the
following specific responsibilities:
1. Make all required log entries in the Field Logbook and datasheets.
2. Ensure that data entered are correct and that all steps of this procedure are
adhered to. The datasheets shall be signed in order to satisfy this requirement.
3. Calibrate and operate the Ludlum 12 & 2221 gamma detector for all radioactivity
measurements.

A Sampling Crew member who has been trained in the calibration and operation of the
HNU instrument shall be responsible for the instrument, and shall conduct all HNU
measurements. The Sampling Crew members shall collect all soil samples using the
appropriate collection equipment, and clean all sampling equipment alter all soil
samples have been collected with the equipment availuble.

Sample Collection Center Custodian

The Sample Collection Center Custodian shall be responsible for the operation of the
Sample Collection Center. The Custodian shall coordinate with the health physics
technician for transfer of samples from the field 1o the Sample Collection Center,
control samples and maintain their custody integrity while they are stored there, ship
samples to the analytical laboratory, maintain a record of sample location and status,
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Screening of Soil Samples for Radiation

The health physics technician shall examine all soil samples atter their collection for the
presence of radioactivity, using a Ludlum 2221 gamma detector or equivalent. The
health physics technician shall record the findings of the radiation screening on the
Field Datasheet for the sample.

If the detector reading exceeds 21,500 cpm (~100 (R/hr), the health physics technician
shall direct the Sampling Crew to stop all sampling activities, and will then notity
RP&HPS management and the Sampling Manager and request direction. No sample
showing a detector reading greater than 21,500 cpm shall be transferred to the Sample
Collection Center unless approval has been granted by the Sampling Manager and
RP&HPS management.

Documentation and Chain of Custody

Documentation of all soil samples collected shall be maintained as outlined in the
detailed procedure (Section 5). The documentation used is described in this section.

A Field Logbook shall be used to record observations and intormation which may be
pertinent to the interpretation of results of the soil sample analyses (e.g., soil
coloration, presence of foreign objects nearby, proximity to geological features, etc.).
The Field Logbook shall be maintained by the health physics technician.

Field Datasheets (Appendix A) shall be filled out as the sampling procedure is
performed to record the pertinent data as described in Section 3. " The health physics
technician shall be responsible tor data entry and shall sign the completed datasheet to
document that the data entered are valid and that the procedure was followed and
completed.

Rinseate Datasheets (Appendix B) shall be filled out during sampling of the rinscate
from cleaning of sampling and handling equipment, as described in Section 5.4, The
health physics technician shall be responsible for data entry and shall sign the
completed datasheet to document that the data entered are valid and that the procedure
was followed and complctcd.

The Chain of Custody Form (»-\pﬂumn C) will be mmitiated and maintained for all soil
samples collected in order 10 maintain sample custody control and traceability.
Responsibility for completing the entries 1s described in Appendix C.
The Sample Collection Center Log (Appendix D) shall ke muaintained by the S
Collection Center Custodian to maintain a record of sample status. 1t shall
the Samiple Collection Center.

e Sample
be keptat

A RP&HPS instrument Qualification Rupm {Appendix E) shall be used to record data
for the gamma detector Lunumnal pu ormunce checks performed daily (at the
bpgmnmg, middle, and end of the shift) when a detector is in use to support soil
sampling. The health physics technician is responsible for the performance checks and
recording the data.
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Sample Packaging

The glass sample containers shall be sealed, labeled, and placed in sealed plastic bags to
contain the sample in the event of glass breakage. The plastic bag will be placed in a
protective shipping container for handling to prevent container breakage during lield
handling and transport to the analytical laboratory.

Soil Sample Volume

The soil sample volume will be that needed to fill a sample container (~1/2 liter). This
will be obtained from soil collected using the split-tube attachment of the hand auger.
Two split-tube volumes will be collected for regular samples. Four volumes will be
collected when a field duplicate sample is collected also.

Soil Sample Specifications

The following soil sample information shall be provided by the Sampling Manager to
the Sampling Crew for cach sample to be obtained. This information shall he entered in
the Field Logbook by the health physics technician.

L. Sdmplmé location (survey block identifier and coordinates within the lock)

2. Type of sample (surtace, subsurface with depth specitied, or field duplicate)

3. Number of samples to be collected at each location

4. Sumple identification numbers. The format is A4CM-YY-XXXX, where YY

is the last two digits of the year, XXXX is a secquential aumber for the sample.

Sample Transter and Control

Sample transfer and control involves documentation of the transfer of sam wlc\' irom the
field to the Sample Collection Center, storage, handling, and shipment of samples, and
tinal receipt of analysis documentation. The Chain of Cuom( y Form (Appendix C) will
be used to provide continuous documented responsibility for each sample A'mm
collection until completion of analy@i% The responsibility at Area I'V will be with one
or more Sampling Crew members and the Qamplc Collection Center Custodian. After a
soil sample has been collected the health physics technician will assume responsibility
by signing the Chain of Custody Form in the “samplers signature” space. The health
physics technician (or another Sampling Crew member to whom wstom has been
wansterred) will transport the sealed and labeled soil sumple o the &un;-lf:, Collection
Center when leaving the field. (Soil samples must be transterred to the Sample
Collection Center whenever a Sampling Crew member cannot provide physics
custody.) The Sample Collection Center Custodian will then toke custody af the soil
sample and mitiate shipping activities or storage pending shipping,

Instrument Calibrations

The HNU Model 101 photoionization detector shall be wnspected wnd calibroved o the
manufacturer’s instructions prior 1o work start-up of cach sampling day. The Sampling
Crew member to whom HNU photoionization detector *x“;?,"p(\rx'r ity has been ossigned
shall document the inspcction and calibrotion in the Field Logbook. Recolibrauion is
required after cleaning the lamp or when buckaround fevels du(x Jhe instrument 1s
sensitive to humidity and may require periodic lump cleaning if it is humid.

The Ludlum 12 and 2221 gamma deteciors shall be hiua' tied at ohilt start, mud-shift,
and at shift end when sampling will be conduc md The gualilication checks shall be
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4.4.2 The procedure steps within the major segments must be done in sequence unless
otherwise noted.
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Sampling Manager:

5.2
5.2.1

5.2.2
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DETAILED PROCEDURE
This section provides the detailed procedure which must be followed for soil sampling
as part of the Area I'V Radiological Characterization Program. A checklist based on this

procedure is given in Appendix F.

Procedure Veriticauon

Verification that this procedure 1s the latest revision and permission to proceed:

Print Signature Date/Time

Preparation for Soil Sampling

Verify that the Field Logbook, blank Chain of L ustody Forms, and blank Ficld
Datasheets are in the possession of the health physics technician.

Obtain the soil sampling location sheet from the Sampling Manager and place it in the
field log book. Verify that this includes the sampling location, types of soil samples 10
be collected (surface, subsurface), the depth at which %ﬂnpl@ will be collected, field
duplicate, number of soil samples to be collected, and soil sample identitication
numbers.

Enter the date and time, names of the members of the Sumplin

ng Crew, sampling
location, sample type, and sampling depth on the Field Datasheet.

Notify the Sample Collection Center Custodian that sampling is starting and
establish a preliminary schedule for transicring the samples o the Center.
Obtain all required soil sampling equipment according to the equipment check st
Verity that all sampling equipment are ¢lean in ‘xccon‘ mee with Sceticy 5.4 of this
procedure. If the equipment is not clean, proceed to Secticn 5.4 for cleaning and

decontamination. Otherwise, proceed 10 Section 5..;,,7.

Obtain the sample containers required per e Sampling Manager insiructions {Section
5.2.2).

Verily that all PPE are available and Sampling Crew mombers are property suied up

Proceed to the sampling location. Identify the focation as described in Section 5.2.4 of
Reference 2.4. II the specified locations are approximate (e, &, dramage chanaels) and
final locations are identified 1n the field. idenuly the coordinates of the locatio
Record on the Field Datasheet the survey hiock identificaton and wrid i
within the block or the data necessary to allow calculation of the grid coosdinat: by an
alternate method.

)I'GIE]}N{)S

Remove all surface vegetation and non-gonl materials (rom the mﬁ I "un;’ locaion.

The area to be cleared shall be approxim:iely un 8-inch-diameter circle for surfoce
sampling and approximately an 18 inch-dinmeter circle o subsuriuce \u*w‘
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Scan the area to be sampled, using a Ludlum 2221 gamma detector. Record the
readings on the Field Datasheet.

Examine the area for the presence of volatile organic chemicals using the HNU
photoionization detector. Record the readings on the Field Datasheet.

Contirm that no foreign objects or bedrock prevent the depth(s) required at the
location (~12 in. deep) from being achieved. Use a suitably sharpened steel rod to
probe to at least 12 inches from the planned borehole. If the depth cannot be achieved,
request the Sampling Manager to define the course of action. Otherwise, proceed to
Section 5.2.14. It sampling depth is to be determined in some part by the depth of
bedrock, verily with the Sampling Manager that the maximum depth achieved is
reasonable for bedrock and record that depth on the Field Datasheet.

If surface soil sampling is to be conducted, proceed to Section 5.3.1. If only
subsurface sotl sampling 1s to be conducted, proceed to Section 5.3.2.

Soil Sampling

Surface Soil Sampling

Make sure all the preparation steps in paragraph 5.2 has been completed.

Remove a soil sample at the specified location using the small hand auger with a clean
sample collection split-tube attachment.

Transter the soil trom the sphit-tube to the mixing container.

Repeat Sections 5.3.1.2 and 5.3.1.3 to collect the second soil sumple volume and
transfer the soil to the mixing container. The second sample shall be collected ata
location near the first sample. The same sampling equipment may be used without
recleaning since the samples will be mixed.

It a ficld duplicate sample is to be collected at this location, repeat Sections 5.3.1.2 and
5.3.1.3 two more times o provide four sample volumes in the mixing container.
Collect the additional samples at locations as near the first sample as practical. The
same sampling equipment may be used without recleaning because the samples will be
mixed.

Survey the sampling location with the HNU photoionization detector. Record the
maximum reading on the Field Datasheet.

Thoroughly mix the sample in the mixing container with a clean metal spatuta and
remove as many rocks and pebbles as possible. If the soil volume remaining after rock
removal s less than that needed to fill a sample container (or two sample containers if a
ficld duplicate sample 1s o be provided) repeat Sections 5.3.1.2 and 5.3.1.3, and remix
the sample in the mixing pan.

Transfer soil from the mixing container to a clean sample container using a scoop and
funnel to place the soil in the sample coniainer. Transfer enough soil 1o il the
container.
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Enter the sample data on the Field Datasheet. Enter the time ot sampling, sampling
depth, sample identification number as specified by the Sampling Manager in the format
defined in Section 4.1.2.12.

Scan the sample container with the Ludlum 2221 gamma detector. Record the
maximum reading on the Field Datasheet.

Close and seal the sample container:
1. Place a clean lid on the container.
2. Seal the scam of the lid and container with plastic electrical tape.
3. Sign and date a custody scal (performed by the health physics technician).
4. Affix the custody seal across the seam of the lid so that the lid cannot be
removed without tearing the seal.

Fill out the sample container label (done by the health physics technician). The label 1s
affixed to the container as received from the analytical laboratory. Enter the following
information in the spaces provided:

1. Sample Enter the identification number specitied by the Sampling Manager in

the format defined in Section 4.1.2.12.

2. Location Enter “SSFL Area IV”. (The project location coordinates will be
entered on the Field Datasheet, but not on the container label in order to maintain
the anonymity of the field duplicate samples.

Analysis Leave blank. (This information will be added later by the Sumple
Collection Center Custodian.)

Date and Time Enter date and time.

Preservative Enter “None”.

6. Client Enter “Rocketdyne”™.

joN)

Wb

Place the container in a new clear plastic bag and seul the bag with tape. Take care
that the tape does not obscure the information on the sample “container label,

Enter information in the Chain of Custody Form for the sample collected. A new form
shall be used for each wip to the field since at the end of cach tip the Chain of Cusiody
Form will be placed with the samples in the Sample Cellection Center. The health
physics technician shall record the following information, then sign in the space
provided for samplers signature:

1. Sample No Enter the sample I number on the sample contaiver label.

2. Date and Time Enter date and time.

3. Location Enter “"SSFL Area IV”

Place the sumple container in the field wansport container.
{

Ifa field duplicate sample 1s specitied tor this locauon and depth, repeat Secuons
5.3.1.8 through 5.3.1.15 to prepare and document ihe swmple.

Auger a hole extension (at least 12 inches helow the suntuce of the ground) to enabie the
gamma detector probe to be mserted over iis entire 1‘.\_1;‘.. 1

byss it aking o
ull m*mh of the

ii.v in *hm ]mif

For “In-Soil Measurement” measure the comma aciv
I-minute count with the Ludlum 2221 & adetes
hole extension. Record the [-mimue count on
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5.3.1.19 Return all soil remaining in the mixing container and soil removed to reach
the sampling depth to the hole.

3.1.20 Write the sample identification number on a yellow flag and place it at the sampling
location.

5.3.1.21 Brush-off as much soil as possible from the soil handling equipment (mixing container,
mixing spatula, transfer scoop, funnel, & etc.) and place them in the back of the truck
to assure that they are not reused before cleaning according to Section 5.4.

5.3.1.22 Record on the Field Datasheet any comments concerning the sampling activities which
might aid evaluation of the data and health physics technician sign the datasheet.

5.3.1.23 Ifasample is to be collected at another depth at this location, proceed to Section 5.3.2.

5.3.2 Subsurface Soil Sampling

5.3.2.1  Make sure all the preparation steps in paragraph 5.2 has been completed.

5.3.2.2  Using the power auger, bore a hole into the designated sample area to the specitied
sample depth (Spuxon 5.2.2). The hole will have a 6-in. diameter.

5.3.2.3  Atlocations for which the sampling depth is to be determined by the nature of the soil
removed (¢.g., depth of a debrs layer), observe the soil as it is removed. Record the
nature ol the soil (i.e., color, texture, moisture, and content of foreign material) on the
Field Datasheet.

5.3.2.4  Atlocatons for which sampling depth is determined by the de p thol bcdmck and/or the
nature of the soil removed, report the results of Sections 5.3.2.9 and 5.3.2.13 to the
Sampling Manager . The Sampling Manager shall specily the sdmplmg dgpth_ It
was necessary to sample at that depth, digging another hole at a nearby location will be
specified.

e
5

5.3.2.5  Place the small hand auger with the extension rod and sample collection split-tube
attachment into the hole. Remove a soil sample from the bottom of the hole by
extending the hole by 6-in. (Position the auger to place the hole extension toward the
side of the 6-in.-diameter hole to accommodate collection of additional soil planned for
the same hole)

5.3.2.6  Remove the auger from the hole and wanster the soil 1o the mixing container.

5.3.2.7  Repeat Sections 5.3.2.5 and 5.3.2.6 10 provide the second sample volume into the
mixing container. The same sampling equipment may be used without reclepning
because the samples will be mixed.

5.3.2.8  If afield duplicate sample is 1o be collected at this location, repeat Sections 5.3.2.5 &
5.3.2.6 two more times to provide four sumple collection spiit-tube volumes i the
mixing container. The same sampling equipment may be used without recleaning
because the samples will be mixed.

Lh
O8]
(R

2.9 Scan the sampling location with HNU detector. Record the maximum reading on the
Field Datasheet.




5.3.2.10

5.3.2.11

3.2.18

5.3.2.19
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Thoroughly mix the sample in the mixing container with a clean metal spatula and
remove as many rocks as possible. If the soil volume remaining after rock removal s
less than that needed to fill a sample container (or two sample containers if a field
duplicate sample is to be provided) repeat Sections 5.3.2.5 and 5.3.2.6, and remix the
sample in the mixing pan.

Transfer soil from the mixing container to a clean sample container using a scoop and a
funnel to place the soil in the sample container. Transter enough soil to fill the
container.

Enter the sample data on the Field Datasheet. Enter the time of sampling, sample
identification number as specitied by the Sampling Manager in the format defined in
Section 4.1.2.12.

Scan the sample container with the Ludlum 2221 gamma detector. Record the
maximum reading on the Field Datashee

Close and seal the sample container:
I. Place a clean lid on the container.
2. Seal the secam of the lid and container with plastic electrical tape.
3. Date and sign a custody seal (performed by the health physics technician).
4. Affix the custody seal across the seam of the lid so that the lid cannot be
removed without tearing the seal.

Fill out the sample container label (done by the health physics technician). The label is
affixed o the container as received from the analytical laboratory.  Enter the following
information in the spaces provided:

. Sample Enter the sample identification number specitied by the Samplhing
Manager in the format defined in Section 4.1.2.12.

2. Locaton Enter “SSFL Area IV, {The project location coordinates will be
entered on the Field Datashect. but not on the container label i order o
maintain the anonymity of the field duplicate samples.

3. Analysis Leave blank. (This informaiion will be provided on the Chain of
Custody Form.

4. Date and Time Enter date and ume.

5. Preservative Enter “None™.

6. Client Enter "Rocketdyne™.

Place the container in a new clear pbsm bag and seal the bag with inpe. Take cure
that the tape does not ohscure the informution on the sample container label.

Enter information on the Chain of Custody Form for the sample collected. A new form
will be used for cach mp to the field. The heaith physics Lcclm;vinn shall 1'<;*c0rf'i the
I‘()Howinv infm‘mauion then s‘iﬂn n m Spi mc pro med *m samypiers signature

\,nm ner labe }

Dato Q i d Time kntu dam md time.
ng.l_gix_g Enter “SSFL Arca IVY

pux)»—«

Place the sample contamer in the field wansport conwiner,

a field duplicate sam ; ple is specitied tor this location and dep f Lorepedat Secuons
32,11 thro ugh 5.3.2.18 to prepare and j\.»ulmc,m the sample.

u’l o




5.3.2.20
5.3.2.21
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Auger a hole extension. (at least 6-in. below the power auger finished depth)
Measure the gamma activity (in-soil radiation) in the hole by making one 1-minute
count with the Ludlum 2221 gamma detector lowered to the full depth of the hole.

Record the I-minute count on the Field Datasheet.

write the sample identification number on a yellow tlag and place it at the sampling
location.

Return all soil remaining in the mixing container and soil removed to reach
the sampling depth to the hole

Brush-otf as much soil as possible {rom the soil handling equipment (mixing container,
mixing spatula, transfer scoop, funnel, & etc.) and place them in the back of the truck
to assure that they are not reused before cleaning according to Section 5.4,

Record on the Field Datasheet any comments concerning the sampling activities which
might aid evaluation of the data and health physics technician sign the datasheel.

Tool Cleaning/Decontamination

Since contamination of equipment 1s not always casily discernable, it is necessary to
assume that all sampling equipment is contaminated until shown otherwise. The
following steps shall be taken to clean/decontaminate sampling tools prior to collecting
soil Samph,s Cleaning/decontamination may take place before or after sampling at a
sampling location. Sdmplmg tools and s dmphng equipment include everything which
could transfer contumination between samples. f.e. metal spatula, mixing conwiner
soil auger, elc.

Set up cleaning buckets in the equipment cleaning area.

Add detergent and cleaning water to the wash bucket and allow the equipment 1o soak
until soils are soft and then scrub the equipment with a brush until clean. The cleaning
solution may be reused for cleaning other equipment unless it has accumuluted oo
much soil to be usable.

Using as little water as possible, rinse the equipment with clean water inlo the rinse
bucket, making sure all rinse water drains into the bucket.

If the equipment rinsed was used for a sample %pcci fied by the Sampling Manager for
an equipment rinscate sample, repeat Section 5.4.3 while coliccting the nnseate waer
samples in the glass and plastic sample contuners,

Air dry the equipment and place them in the clean cquipment container,
|

Check the dried equipment for contamination using the Ludium 12 counter with o CM
Betw/ Gamma detector. If scan indicates that the Lqmpmun are stit radioacuvely
contaminated, repeat steps 5.4.1 through 5.4.5 unul e upmm are clean, Record the
readings on the radiation survey sheet, Form 732A and place it in the jog book.

e

If the equipment decontaminated was used for sam[ ling and sample hand!) ngate
location lor an equipment rinseate .sumpl perform the tm]omng steps o collect thut
sample. Otherwise, proceed to Section

4.20

e,
5.




5.4.8

5.4.10

5.4.11

5.4.12

5.4.13

5.4.14

5.4.15

5.4.16
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Rinseate Samples Prepare a Rinseate Datasheet. Enter the date, time, names of
cleaning crew personnel, and the project identitication number of the sample collected
with the equipment for which the rinseate is to be sampled.

Collect a water sample for trittum analysis. Collect the sample in the glass
sample container having no preservative. Use a clean water sample container and a
clean funnel to collect the rinseate sample.

Enter the sample data on the Rinseate Datasheet. Enter the time of sampling and the
sample identification number.

Collect the sample for the other analyses in the plastic sample container. Use the same
sample collection container and funnel used in Section 5.4.9 to collect the rinseate
sample for tritium analysis. CAUTION: The pl stic sample containers contain 12 ml
of SN HNO3 Acid. Be caretul not to spill the acid when handling the sample container.

Shake the sample container well to mix the pre-added 8N HNO3 in the containes with
the sample to reduce the sample PH to below 2.

Enter the sample data on the Rinseate Datasheet.
Enter the time of sampling and the sample identification number.

Scan the sample containers with the Ludlum 2221 gamma detector. Record the
maximum reading on the Rinseate Datasheet.

Close and seal the sample containers:

Place clean lids on the containers

Seal the seams of the lids and containers with plastuc electrical tape.

Sign and date a custody seals.

Attix the custody seals across the seams of the lids so that neither lid can be
removed without tearing the seal.

£ 00 D —

Fill out the sample container labels and Enter the following information in the spaces
provided:
1. Sample Enter the sample identification number specitied by the Samphiny

Manager.
Location Enter “SSFL Area IV

Analysis Enter “For Tritium Analysis” on the glass container. and leave it blunk
on the plastic container.

Date and Time Enter date and tme.

Preservative Enter “None™ for the glass container and “8N HNO3” for

the other plastic container.
6. Client Enter “Rocketdyne”.

RN

[ EN

Place the (‘(’mminu‘g in new clear plasm bags and seal the bags with tape. Tuke cuie

“that the tape does not obscure the iInformation on a sample container 1abel
]

Complete the Chain of Custody Form for the sample collected. A new form will be
used for cach trip to the field. The health phvw s technician shall record the tanmwing
mtmma tion, then sign in the space provided for samplers signature:

Sample No  Enter the sample 1D number on the sampie container label,

Date and Time Enter date and time.

Locaton Enter "SSFL Area IV,

0 BN




5.4.19

5.4.20

5.5

5.5.1
5.5.1.1

5.5.1.2

A4CM-SP-0002, Rev. A
Page 18

Place the sample containers in the field transport container to transter them to the
Sample Collection Center.

The soak solutions and rinse solutions shall be transtfer to and retained in a suitable
container specified by Environmental Protection. The container shall be properly
labeled and stored per Environmental Protection instructions. The soak solutions and
rinse solutions shall remain in storage until the equipment rinseate samples have been
analyzed by the radiochemistry laboratory, or shown to be free from radioactive or
chemical contamination by RP&HPS and Environmental Protection.

Sample Collection Center Operation

The actions of Sections 5.5.1.1 and 5.5.1.2 are the responsibility of the health physics
technician or an alternate Qamplmﬂ Crew member to whom custody of the samples has
been transferred by signatures on the Chain of Custody Form(s). The custody transfer
of Section 5.5.1.3 is the jount 1‘esponsibility of the health physics technician (or

alternate having sample custody) and the Sample Collection Center Custodian. The
remaining actions of this section are the responsibility of the Sample Coliection Center
Custodian.

Transterring a Soil Sample from the Field to the Sample Collection Center

Notify the Sample Collection Center Custodian that samples are ready to be
transferred to the Sample Collection Center.

Transport ficld transport container containing the \dmr)k(xﬁ Chain of Custody
Form(s),and datasheets (field and rinscate, it appln,aﬁl to the Sample Collection
Center.

Transfer custody of cach sample by signing its associated Chain of Custody Form.
The Sampling Crew member havmg a,ust,ody will sign in the next available
“Relinquished By / Date” space. The Sample Collection Center Custodian will sign in
the next “Received By / Date” space. It the Sample Center Custodian is not available at
the time of sample delivery, the health physics technician will actus the Custodian and

follow the sample receiving procedures of Sections 5.5.1.4 through 5.5.1.6. Custody
transfer will be accomplished when the Custodian is available.

Document receipt of the sumples in the Sumpie Collection Center Logbook

(Appendix D), by entering the sample project identification number, the date and ume
the sample was received, the name of the person who delivered the soil sample, the dute
and tme the soil sample was collected, and the soil sample gamma measurement (from
the Field Datasheet).

~

Make a copy of the Chain of Custedy Form, Fiie ihe copy in the Log Book tocated
inside the Sample Collection Center. store the ongmal with the mmml

Store the soil samples and their respective orginal Chain ot Custody Forms in the
designated storage arca ol the &mm;b( ollection Center. Note: Whenever the San iple
Collection Center is unmanned. alf entrances 1o this center must be locked and properly
secured to preclude access to the soil samples by unauthorized personnel.




5.5.2
5.5.2.1

5.5.2.2

5.5.2.3

5.5.2.5

n
n
e
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Sample Shinment

The Sampling Manager will provide direction to ship specific soil samples to the
analytical laboratory for analysis.

Complete the Chain of Custody Form(s):
1. Enter an X" in the appropriate analysis columns for cach sample to identify the
analyses to be performed. These analyses will be specified by the sampling
manager.

2. Enter “observations, comments, volumes, special or additional test” as specified
by the Sampling Manager

3. Sample type or matix (“Soil” or “Water™)

4. Total number of containers (sum of ** containers column entries)

5. Method of shipment

6. Special shipment - handling or storage requirements (as specitied by the
Sampling Manager - pmbably none)

Prepare the specitied soil samples for shipment by first wrapping them in the bubble
plastic wrapping and then placing them vertically in a laboratory- supplied s lnppmﬂ
container. Place the original Chain of Custody Forms inside the shipping container and
prepare the container for shipment. Prepare the shipment paperwork per the
laboratory’s instructions and Rocketdyne procedures

Scan the container with a gamma survey meter to ensure that the package dose rate is
less than 172 mR/hr at contact and thus exempt from labeling as a radioactive material
since there is less than the imited quanuty of radioactive material present in the soil, in
accordance with shipping regulations 49CFR173.421.

If the exposure rate at contact is less than 100 pR/hr the radiation concentration in the
soil is less than 0.002 nCi/g (2000 P.Ci/g) and therefore the soil is not classitied as
radioactive material (SR 49CFR173.403(y)).

Record the reading as a general comment in the Sumple Collection

“

Center Logboeok.

Document shipment ol the samples in the Sample Collection Center Logbook. Note the
date and time ol the shipment and the shipper number.

Sample Analysis Receipt

The results of the soil sample analyses performed by the analytical lahoratory will b
received, erther directly or as a copy from the uupum by the S: ample Collection
Center Custodian. Receipt of the soil sample analyses will be recorded in the Sumple
Collection Center Loghook by noting the date and time the analysis was received, the

lab analysis report number (incl udmg the analysis ransmittal number), and the sws of
soil sample.

Forward copies of the analysis reports to the Sampling Manager and w the manager of

RP&HPS.

Returned Sample Receint

After the analytical laboratory has analyzed sampl s and the post- uudv\,m holding
period has passed, the samples will nmmall »be discarded directly by tie labora .m)f.

T
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If they do not meet the laboratory criteria for their disposal (e.g., they have been
determined to be mixed waste), however, they will be returned for disposal by ETEC.
Such samples will be stored in the Sample Collection Center pending disposal.

Record the receipt of returned samples in the Sample Collection Center Logbook,
noting the date and time of receipt, the name of the person and company making the
delivery, and the soil sample project identification number.

Take physical custody of returned samples by signing Chain of Custody Form(s)
accompanying them.

Store returned samples in a post-analysis storage area of the Sample Collection Cenier
until authorization is given for shipment or disposal. Soil samples returned after
analysis must be stored in a location different from samples which have yet o be
analyzed.




A4CM-SP-0002, Rev. A
Page 21

6. COMPLETION REVIEW AND APPROVAL

6.1 Procedure Complete:
Sampling Manager Date
Associate Program Manager Date

Quality Assurance Date




Appendix A Field Datasheet

A4CM-SP-0002, Rev. A
Page 22

FIELD DATASHEET
Date: Time:
SAMPLING CREW
Health Physicist 2nd Crew Member 3rd Crew Member
LOCATION

Survey Block Block Coordinates:

North
Location Data (if alternate method used):

East

LOCATION SURVEY

Radiation Reading (cpm)  Volatiles Reading (ppin)

EXCAVATED SOIL SURVEY

Volatiles: =
Surface Reading (ppm) Subsurface Reading (pprm)
SAMPLE SURVEYS
Time Depth (0 Sample Idendticaidon Number Breading fopm)
A4CM- - S
AdCM- - e
A4CM- - e
IN-SOIL MEASUREMENTS
Counting Rates:
Time  Surtace Reading {(cpm) Time  Subsurtace Reading {cpm)
INSTRUMENTS USED
Instrument Electronics: _
Model No. Serial No.
Radiation Detector: S
' Mode! No. Serial No.
HNU Detector: e oo
Model No. Serial No.

GENERAL COMMENTS

All required procedure steps were followed and completed and data entered wre comect.

Print name Sigen

Pt
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Appendix B Rinseate Datasheet

RINSEATE DATASHEET
Date: Time:
CLEANING CREW
Health Physicist 2nd Crew Member 3rd Crew Member

SAMPLE COLLECTED WITH EQUIPMENT

Sample Location Identification Number: AdCM- - -
SAMPLES
Gamma
Time Rinseate Sample [.D. Number Reading (cpm)

Tritum: _ A4dCM- - I
Other: L A4CM- - e
INSTRUMENT USED
Instrument Electronics:

Model No. Serial No.
Radiation Detector:

Moadel No. Serial No.

GENERAL COMMENTS

All required procedure steps were followed and completed and data entered are correct.

Print name

1%

i)
s
1
okl
g“
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Appendix C. Chain of Custody Form

This appendix contains the Chain of Custody Form provided by the analytical laboratory for
controlling and documenting custody of samples collected using this procedure. The
responsibilities for entering the information on the form are listed below.

1. Preprinted information
a. Client name and address
b. Project name
c. Analysis types (in the “Parameters” columns)

2. Health physicist technician at the time of sampling
a. Sample No (laboratory sample control number preprinted on the collection bottle label)
b. Date and Time
Location” (Enter the project sample identitication code, in the format defined in Section
4.1.2.12)
d. # containers (for the sample identified on the line; probably one in every case)

@]

3. Health physicist technician and Sample Collection Center Custodian at the time of sample
transfer to the Sample Collection Center
a. Relinquished by (health physics technician) and Received by (Sample Collection Center

Custodian)
b. Date and page of in the upper right of the form

4. Sample Collection Center Custodian in preparation for shipment
a. Enter an “X" in the appropriate analysis columns for each sample to identily the analyses to
be performed. These analyses will be specitied by the Sampling Manager.

b. Enter “observations, comments, volumes, special or additional test” as specified by the
Sampling Manager

c. Sample type or matrix (“Soil” or “Water™)

d. Total number of containers (sum of # containers column entries)

e. Method of shipment

f. Special shipment - handling or storage requirements (as specilied by the Sumpling Manager

- probably none)

5. Sample Collection Center Custodian and shipper at time of shipment
a. Relinguished by (Sample Collection Center Custodian) and Reccived by (shipper)
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Appendix D Sample Collection Center Log
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Appendix E. Daily Instrument Qualification Report

RADIATION PROTECTION & HUFALTH FUYSICS SERVICES
CAMMA IHSTRUMENT QUALIFICATIOH REPORT

L-UISTRUHFJIT ELEC’IROHICS—I L——-—RADIATION UF.TECTOP,.—-.—.—__I-—
RIZ/: S/ RIZ: S/
MIR: Hdl: MFR: Hdl:

‘...::uw INSTRUHENT CALIDRATION.—. L

Last Callbratad: Naxt Cal Dum:

L—YXF:LU CHECX SOURCFL————I L—OY.CD CAMMA EXPUSUNRE STM!OMD.J—_.
Scurcs ID: Isctope: Activivy: Riz: S/u:
e L L HFR: _Helo

J INSTRUHMENT QUALIFICATION DATA L
r—OShlzt Stat::} [ — eHid-snlzre: —— r.ﬂshitt Enduj

Check Time:

QALT:
L_scaLer pracvosTtics ]
{CAL)
( ) BAT:

{ ) HV:

{ THRSIH:

RS CUH CuT: i

| N [

C Expeactad 1-Xi{n CounZ:
BACXGROUND RESPONSE {RS}: uR/hr (inst

. inatr}: e Cpm
Heasursd l-Hin Count:
RS (uR/hr): 1
Inatr (cpm): %
Expectad 1-¥in Count: -
1~CHECX-SOURCX stpouszl {RS}: uR/hr {Instr}: cpn
Haasurad 1-Hin Count:
RB {uR/hr)1 ! i
| e
Inatr (cpm)t ! !
prmrmmed 1P THIT L2 H -
i ’ ! 7
] DAILY IQR AVENAGES L

CHECKX BOURCE REIPUNSE: AMOIENT BACXCHQUND RESPOKSE:

AvQ HMard {Chk 8rc+bDkgd} Expar Rataot Av§ Hard Bkgd Exporura Rato:

- RSt I 7 Al __uR/jhr RE: +/ - uP/hr
Avg (Chk Src+Bxgd] Counts Avg Bkgd Count:
Instr: +/~ Cpm Inste: &) - cprs
% {0.00465 uR/hr/cpa)~= X {0.00465 uR/hr/cpn)~=
> + [/~ uR/hr o - UR/
BIGHATURE: . ANIT L
HP: Datm: SS¥L Arsa IV
‘ Radloleglical
Characterization
.. Study
QALT: :

jjcxs4“q~IQR.(zlxpr94)
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Appendix F Soil Sampling Procedure Checklist

This checklist summarizes the steps in the soil sampling procedure. The referenced sections of the
procedure are the full procedure steps corresponding to each summary item.

1.0
1.1.

2.9.

S

2.

Prerequisites
Ensure sampling equipment is clean before each sample collection.

If the HNU detector reading exceeds 2 ppm. stop sampling and notity the Health & Safety
representative and the Sampling Manager.

If the Ludlum 2221 detector reading exceeds 21,500 cpm, stop sampling and notify
RP&HPS muanagement and the Samph 1¢ Manager.

Surtace Soil Sampling

Complete preparations for field sampling operations. (Para. 5.2)

Find the sampling location, clear the area, scan for radiation and volatiles. and contirm that
here are no obstacles to prevent sampling. (Para. 5.2.9 thru 5.2.13)

Remove the number of soil samples spec itied from the upper 6 in. of the cleared area
using hand auger and transter them o the mixing contamer. (Para. 5.3.1.. 15.3

i\J
-
v
o
'Jl
;
N
Z

Mix the soil and remove rocks. (Para. 3.3.1.7)

Transfer soil o fill sample container. (Parw. 5.3.1.8 and 5.3.1.9)
Measure the sample gamma radiation and record the readings. (Para. 5.3.1. 1)
Close, scal, and label the sample container. (Para. 53001 thru 5.3.1.13)

Complete the Chain of Custody Form. {Para. 5.3.1.14

L
N

Place the sample container in the ticld transport container. (Para. 3.3.1.15)
If a ficld duplicate sample 1s required, repeat Steps 2.3 through 2.9 (Pera. 5.5.1.16)
Extend the sample hole to o 12-1n0 depth using the hand avger. (Para. 5.2.1.17)

Insert the Ludlum 2221 gamma ¢ 1 L\,Q tor in the hole and inake one L-min count. Record

the reading on the Field Datashect. (Pdm 5.3.0L1R)
Return excess soil to the ln le and place soil sumpling wols in the truck for Jater transport
and cleaning. (Para. 5.3.1.19 and 5.3.1.21)

If sampling is complete, finish the Field Datasheet and proceed w the next sampling
location. Otherwise, proceed with subsurtacs sampling. (Para, 5.3.1.22 and 5.3 1.23}

! samples, wanster the
.6)

When Sampling Crew members cannot continue physical custod

y o
samples to the Sample Collection Center. (Para. 55.1.1 thru 5.5.1
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Equipment Cleaning

Set up buckets in the cleaning area. (Para. 5.4.1)
Remove surplus soil from the equipment. (Para. 5.4.2)

Soak and scrub the equipment with a scrub brush in the wash bucket (detergent and water).
(Para. 5.4.3)

Rinse the tools by pouring water over them into the rinse bucket. (Para. 5.4.4 and 5.4.5)
Collect rinseate samples if specified for equipment cleaned. (Para. 5.4.7 thru 5.4.18)

Allow the equipment to air dry. (Para. 5.4.6)

tool cleaning if they are sull contaminated.
Seal the dried equipment in the clean plastic bags.
Pour the soak water and the rinse water into a designated container. Seal, label, and store

the container per Environmental Protection instructions. (Para. 5.4.19)

Subsurface Soil Sampling

If surface samples were just collected at the location, proceed w Siep 4.4,

)

~J

Complete preparations for tield sampling operations. {(Para. 5.

t

Find the sampling location, clear the area, scan for radiation and volatiies, and confinn that
here are no obstacles to prevent sampling. {Para. 5.2.9 thru 5.2.13)

Using the power auger bore a 6-in. diameter hole vertically ut the smhp‘m” location W th
sampling depth. Minimize mixing of soil luyers. (Para. 5.3 2.2 thru 5.3.2.4)

Remove the number of soil \amplu SPLU ted using the hand auger and transter them o the
mixing container. (Para. 5.3.2.5 and 5.3.2.9)

Prepare the sumple, measure in-sotl gamma radiation, store sumpies, and cleo
equipment as described in Steps 2 4 through 3.9 = (Para. 5.3.2.10 thru 5 4 )
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