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Remedial Construction Services, LP. (Recon) Procedure: REC-AVI1-2-08
9720 Derrington
I louston, TX 77064 Title: Ludlnii Model 2221 Scaler/Rnteneter with
(281) 955-2442 the Model 43-5 Delector

1.0 PURPOSE

The purpose of this procedure is to provide basic operational instruction for the Ludluim Model 2221
Scaler/Ratemeter with the Model 43-5 Detector.

2.0 DEFINITIONS

IBackgrounnl: A measurement taken by an instrument to determine the amount of naturally occurring radiation at a
given time at a given location.

CLalibralion sourcec: A National Institute of Standards and Technology- (NIST) traceable check source of a known
value used to calibrate or verify the response efficiency of an insltrwment.

Detector: The portion of the instruwenl that transmits a signal to n meter based upon the radioactive activity
present. The model 43-3 detector is attached to the model 2221 meter.

Instrumnten: A meter-detector combination that has been calibrated as a single unit. Some instruments are capable
of being calibrated with several detectors simultaneously.

AfIeler: The portion of this instrument that receives and translates signals from the (delector into a uiser observable
result.

EfJiciencv: A measure of this instrument's ability to detect radiological activity. II is calculated by using the
formula below:

E = ((C-Br)!D)

Where:

E = Instrument efficiency
C = D)ispla)yed value from the instrument count of (ihe calibration source (count rate)
Br = Background count rate
D = Known decay-corrected disintegrations per minute (dpnm) value of the calibration

source

3.0 PRERIEQUISITES/PRECAUT IONS/III\M1TAI IONS

3.1 Any person operating a radiological survey instrument must be trained in its use or supervise(I during its
operation by a qualified instructor.

3.2 Failure of any preoperational check will result in the instrument being removed from operation and repaired
as necessary.

3.3 Any operator repair that may affect the efficiency response of the detector requires that the new efficiency
response be within 10 percent of the calibration value but does not necessarily require a new calibration. If
the new efficiency response is not vithin 10 percent of the calibration value. the instrument will be removed
from operation and recalibrated.

3.4 An operator repair such as replacing batteries or cables does not require the instrument to be recalibrated.
I lowever, the efficiency of the instrument should be recalculate(d.
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Remedial Construction Services, L.P. (Recon)
9720 Derrington
l ouston, TX 77064
(281) 955-2442

Procedure: RlECC-P-2-08

Title: Ituldiniii Model 2221 Scaler/lRntenetler vith
(lie Model 43-5 I)etector

3.5 All manurfcturer's recommendations regarding use, calibration. and'or maintenance of an instrument will be
followed unless otherwise documented in this or other written procedure(s).

3.6 Additional guidance for operating an instrument can be found in the appropriate procedure and/or the
manufacturer's manual for thiat instrument.

3.7 REC-WP-2-01, "Basic Instrument Operation"

3.8 REC-WP-2-02, "Instrument Minimum Detectable Concentration Calculations"

4.0 EQUIPMENT

* Ludlum Model 2221 Scaler/Ratemeter, or equivalent
* Ludlum Model 43-5 Detector, or equivalent

5.0 PROCED)URE

5.1 Preoperational Checks

5.1.1 Turn the instrument on and perform a battery check or verify that the power is on. Replace batteries
(or charge battery as appropriate) if necessary.

5.1.2 Adjust the audible volume so that the alplia and betalgaimia clicks can be easily heard.

5.2 Operational Checks

5.2.1 Prior to using the counting system. the source check acceptance criteria of tlhe average response will
be determined. If tlhe instrument is recalibrated at any point, the source check acceptance criteria
wvill need to be re-established, in accordance wvith Procedure REC-WP-2-01.

5.2.2 Each day the instrument is used, detennine ambient background and record on appropriate form.

5.2.3 Each day that a counting system is used, the response will be checked using an appropriate source,
as follows.

5.2.4.1 Perform the source count by placing the appropriate alpha source beneath the detector in a
fixed-count geometry. This count is performed on alpha sources.

5.2.4.2 The net counts per minute value is compared to the acceptance criteria to determine a pass
or fail status.

5.2.4.3 Record the source check readings on the appropriate form.

5.2.4 Check the source check result against the established postcalibration acceptance criteria. Failed
source checks 'ill be repeated. Consecutive failures will result in additional testing of the
instrument. Refer to instrument manual.
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Remedial Construction Services, L.P. (Recon)
9720 Derrington
Houston, TX 77064
(281) 955-2442

Procedure: llrC-rP-2-08

Title: Ludluim Model 2221 Scaler/Raftemeter with
(lie Model 43-5 Detector

5.2.5 Survey data acquired prior to an instrument failing a source check will be reviewed to determine the
validity ofthe data. This review will be documented.

5.2.6 Determine the minimum detectable concentration for the instrument as required. in accordance with
Procedure REC-WP-2-02.

6.0 REFERENCES
NA

7.0 ATTACHMENTS

Form R EC-WP-2-08-1 Daily Check for l.uidlum Model 2221 with n 43-5 Detector

Vage 4 (or4



Form REC-NVP-2-08-1



Remedial Cor ..jn Serviest. LP. (Recon)
9720 Derringtofi
Iltons.o TX 77064
(2S1)955.2442

C
Form RECAVP-2-08-4 Daily Check Log
Ludlum Model 2221 with 43-5 Detector

C

InstrumentUSN: Ludlum Model 2221 / Check Source(s) Used:

Detector/SN: Model 43-5/ Date Calculated:

EFF% a= %, p= % | Total EFF% a= %,a= % Calc. By: Alpha

CALIB. SOURCE USED: Comments:

DATE OF CALIB.:

CALIB. DUE DATE:

PERFORMED BY:

'k et ; : i _ _. _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TECHNICIANS 1 ALPHA DATE TIME background 1 background GROSS NET BATT. NEEDS
NAME count time (minutes) counts READING READING CHECK CALIB.

,__ _ a _ _ _ _ _ _ __ ._ _ i. _ _ i_ I _

i a j _ _ i I

i a i I i i _ _ _ i *

_ _ _ _ _ a i _ _ _ _ _ _ _ I _ _ _ _ _ .__ _ .

I 11 , I

,_a__ _ _ _ _ _ _j_ a

aDate:

Prepared By:Date:

Reviewed By: IDate:
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WVork Plan Procedures Manual

Remedial Construction Services, L.P. (Recon) Procedure: R[IC-WP 1-2-09
9720 Derrington
I louston, TX 77064 ritle: RADIATION BADGE ISSUANCE
(28 1) 955-2442

1.0 PURPOSE
The purpose of this procedure is to provide instruction for the issuance and tracking of radiation badges.

2.0 I)EFINITIONS

NA

3.0 PREREQUISITES/PRECAUTIONS/LIMITATIONS

3.1 Personnel will have successfully completed Radiation hlealth and Safety Plan (RIIASP) training
requirements.

3.2 Personnel shall have completed Cumulative Occupational Dose History. U.S. Nuclear Regulatory
Commission (NRC) Form 5.

3.3 Personnel shall not knowingly take dosimeter off site.

3.4 Personnel shall notify the Recon Radiation Safety Officer when they have undergone medical
procedures involving radioactive materials or procedures involving the use of radiation.

4.0 EQUIPMENT

4.1 Appropriate check source(s) or calibration source(s), as necessary.

5.0 ITOCEDURE

5.1 Radiation Badge Issuance (Dosimeter)

5.1.1 Dosimeter will be issued to all individuals as per the Radiation health and Safety Plan,
section 6.0.

5.1.2 Individuals shall wear dosimetry when entering the Restricted Area at all times.

5.1.3 Afler exiting the Restricted Area dosimeters will be returned to Access Control.

5.1.4 At least one control dosimeter shall be posted in Access Control to assess normal background
radiation.

5.1.5 Lost or damaged dosimeters shall be reported to thie Recon RSO immediately.

5.1.6 Lost or damaged dosimeters shall be documented on form REC-"tP-2-09- 1.

5.2 Review/Notification/Reports
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Work Plan
Remedial Construction Services, l,. P. (Recon)
9720 Derrington
I Iouston, TX 77064
(281) 955-2442

Procedures Manual
Procedure: RrC-WPl-2-09

Title: RAI)IATION BADGE ISSUANCE

5.2.1 Individual exposure results will be maintained on NRC Form 4 in the RI IASP Attachment 8.

5.2.2 Dosimetry will be reviewed quarterly and annually by teie Recon RSO.

5.2.3 Abnormal results will be investigated and reported by the Recon RSO to the Kaiser
Aluminum and Chemical Corporation RSO.

5.2.4 Copies or individual exposure results wvill be provided to each individual at the end of each
year.

6.0 REFERENCES

6.1 Radiation Health and Safety Plan, Attachment 8 (NRC Form 5)

7.0 ATTACIHMENTS

Form REC-WP-2-09-1 Lost or Dlamaged Dosimeter Report
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Form REC-WP-2-09-1



Remedial ConsIruction Services, L.P. (Recon)
9720 Derington
I louston. TX 77064
(281) 955-2442

Name:_

SSN:

Dosimeter Number:_

Location Lost:_

Remarks:

Form REC-W^P-2-09-1
Lost or D)am:agced Dosimeter lReport

Date:_

Date Lost or Damaged:

Signature

Radiation Safety Officer

Actions Taken:

Reviewed By



I
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Work Plan Procedures Manual

Remedial Construction Services, L.P. (Recon) Procedure: REC-WP-3-01
9720 Derrington
Houston, TX 77064 Title: Gross Gamma Surveys
(281) 955-2442

1.0 PURPOSE
The purpose of this procedure is to provide written instruction for measuring gross gamma activity on soil
or structure surfaces during the Thorium Remediation Project.

2.0 DEFINITIONS

Site Background Count: A measurement taken by an instrument to determine the amount of naturally
occurring radiation at a given time at a given location.

Shine: Radiation detected from radioactive material in the vicinity of the area that is being surveyed, in
addition to natural background radiation.

3.0 PREREQUISITES/PRECAUTIONS/LIMITATIONS

3.1 Instrument must pass preoperational and operational checks as outlined in Procedure REC-WP-2-01
and the appropriate instrument procedure.

3.2 A site background may have been established.

3.3 Procure any drawings of the survey area which indicate the facility features and reference locations.

3.4 Background count rates may vary by area and time of day. Background should be established in
discrete areas based on variations in the background count rate and should be established at least
daily for each such area. Variations in background as the elevation of the measurement changes
should be accounted for. For example, shine from surrounding structures may be shielded at a
lower elevation but may increase background as elevation increases.

3.5 Before initiating a gross gamma soil survey be sure to record the instrument serial number(s),
calibration date(s), date of survey, time of survey, study area and survey unit and person conducting
survey.

3.6 Ensure the preoperational and source checks have been completed prior to initiating survey.

4.0 EQUIPMENT

4.1 Ludlum Model 19, or equivalent.

5.0 PROCEDURE

5.1 The background count rate (in counts per minute [cpm]) should be established for each discrete area
to be surveyed and each time (at least daily) that a survey is performed.

5.2 Background count rate should be established at approximately I meter above the surface to be
scanned. If shine causes the background count rate at I meter above the surface to exceed the count
rate at the surface, note on the survey map and/or other survey documentation.

5.3 Record the background established for the survey area, the date and time of the background counts
for each area, and the average background count rate (cpm) on the appropriate form.
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Work Plan Procedures Manual
Remedial Construction Services, L.P. (Recon) Procedure: REC-WP-3-01
9720 Derrington
Houston, TX 77064 Title: Gross Gamma Surveys
(281) 955-2442

5.4 Using the guidance provided in Procedure REC-WP-2-02, calculate the scan Minimum Detectable

Concentration prior to surveying the area.

5.5 Position the detector as close to the surface as reasonable but not greater than 10 centimeters from
the surface to be surveyed.

5.6 Slowly pass the detector across the surface at a rate of lateral motion not to exceed 0.5 meters per
second.

5.7 Listen for a change in the audible response and watch the analog or digital readout for a change.

5.8 If an increase in the audible count rate is detected, pause and allow the reading to stabilize
(approximatelyl 5 to 30 seconds) and complete the following:

5.8.1 Perform a station fixed-time count (e.g., I-minute fixed-time count on contact with the soil).

5.8.2 Subtract background established for the grid from the fixed-count result and record the net.

5.9 Mark any areas of elevated activity using paint, grease pencil, survey flags, or other methods,
depending on the survey location.

5.1OContinue traversing the survey unit (area) until the required survey coverage is achieved.

5.11 Record the results in the appropriate survey documentation.

5.12Attach drawings, pictures, and/or supporting data.

REFERENCES
NA

ATTACHMENTS

REC-WP-3-01 - I Survey Data Log
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Form REC-ANT-3-01-1



rmedialIcstruction Services. LP. (Recon)
r72O Derrington

mbuston, TX 77064
CS1) 955-2442

Form REC-WP-3-01-1
Survey Data Log

C J

Instrument Model:

Instrument S/N:

Detector Model:
Detector S/N: I

Date of Survey:

Units of Measure: g.R/hr / cpm

Radiation Detected: p Y

Calibration Due:

Ambient Bkg. Count Rate Scan of the Area On Contact
Time Survey Area On Contact fa-) I Meter Maximum Minimum ,Average Measurement Comments

II

I I I II I

Tehnician:
Pryared By: Date:

Reuiewed By: Date:
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Work Plan Procedures Manual

Remedial Construction Services, L.P. (Recon)
9720 Derrington
I louston, TX 77064
(281) 955-2442

Procedure: REC-WP-3-02

Title: Personnel Radiation Survey (Frisking)

1.0 PURPOSE
Tile purpose of this procedure is to provide written instructions to measure for the possible presence of
radioactive material on the body or clothing.

2.0 DEFINITIONS

.71andqffT: Spacers used to keep the detector a specified distance from a surface.

3.0 PREREQUISITES/PRECAUTIONS/LIrN1ITATIONS

3.1 When performing a personnel radiation survey the detector must be wvithin one half inch of the body
or clothing being surveyed.

3.2 Instrument must pass preoperational checks as outlined in Procedure REC-WP-2-01 and the
appropriate instrument procedure.

3.3 Only qualified and trained personnel may complete these surveys.

3.4 Additional guidance on performing personnel radiation surveys is provided in NURFG-1575.

4.0 EQUIPMENT

4.1 Appropriate calibrated survey meter and detector.

5.0 PROCEDURE

5.1 Presurvey

5.1.1 When exiting a restricted area, proceed to the boot wash station and wash boots.

5.1.2 Carefully remove all other PPE as per site specific briefing and dispose in appropriately
marked containers before entering access control.

5.1.3 Proceed to frisking station.

5.2 Scan Survey

5.2.1 Prior to picking up thie probe carefully frisk hands to prevent cross contamination as per the
Radiation I lcalth and Safety Plan.

5.2.2 The whole body widl be frisked (see illustration) at a rate not to exceed 3 inches per second.
Due to the delicate nature of the probe face, care must be taken to avoid coming in contact
vith rough surfaces or sharp objects that could cause damage.
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Work Plan Procedures Manual
Remedial Constniction Services, L.P. (Recon) Procedure: RrC-\\WP-3-02
9720 Derrington
i louston, TX 77064 Title: Personnel Radiation Survey (Frisking)
(281) 955-2442

5.2.3

5.2.4

5.2.5

5.2.6

5.2.7

5.2.8

Listen for a change in the audiblc count rate and observe for changes in needle deflection.

ifcontamination is detected, step away from the meter and notify the Recon Radiation Safety
Officer or designee prior to any decontamination attempt.

Decontamination efforts will be taken prior to conducting another frisk.

Personal clothing or other articles that are unable to be decontaminated will not be allowed to
leave the access control area and will be placed in appropriately marked containers.

Repeat sub-steps 5.2.1, 5.2.2 and 5.2.3 as necessary.

After completing the frisk wash face and hands and sign out on the Access Control Log.

6.0 REFERENCES
Radiation Ilealth and Safety Plan. Attachment 4 (Access Control Log)

7.0 ATTACHMENTS
Max Scott Illustration of Frisking Techniques
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Max Scott Illustration or Frisking Techniques



ATTACHMENT A

PROTOCOL FOR SURVEYING PERSONNEL FOR CONTAMINATION

(1) Have a person stand on a
step-off pad.

(2) Instruct the person to
stand straight, feet
spread slightly, arms
extended with palem up
and fingers straight out.

(3) Monitor both hands and
forearms to the elbow
palms up, then repeat
with hands and arms
turned over.

(4) Starting at the top of
the head, cover the
entire front of the body,
monitoring carefully the
forehead, nose, mouth, Of
neck. line, torso, knees,
and ankles.

(5) Have the subject turn
around, and repeat the
survey an the back of the
body.

(6) Monitor the soles of the
feet.

NOWM Training 1994 L. Max Scott. PhD. Ceriffied Health Physicist
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Work Plan Procedures Manual

Remedial Construction Services, L.P. (Recon) Procedure: REC-WP-3-03
9720 Derrington
Houston, TX 77064
(281) 955-2442 Title: Entrance or Unrestricted Release Survey

1.0 PURPOSE
The purpose of this procedure is to provide written instruction for the collection of removable alphalbeta surface
contamination samples and to survey fixed beta/gammail contamination.

2.0 I)EFINITIONS

.Swiipe: A cloth or paper disc that is wiped on the surface of an area or object being surveyed. Also referred to as
a smear.

3.0 PREREQUISITES/PRECAUTIONS/LIMITAT IONS

3.1 Ensure the area surveyed by the swipe is approximately 100 square centimeters (cm2).

3.2 Additional guidance on performing removable contaminiiation surveys is provided in NLJREG-1575.

3.3 Scanned tools or equipment exceeding limits will not be released.

4.0 EQUIPMENT

4.1 Swipes

4.2 Gloves (latex, nitrite, canvas, etc.)

4.3 Using appropriate instrument

4.4 Ludlum Model 2929 with 43-10-1 Detector

5.0 PROCEDURE

5.1 Label the swipe to ensure the result is associated with the proper area. Some swipes come with an
adhesive-type back and are adhered to a cover paper with an area for labeling. These swipes are
preferred.

5.2 Hold the swipe so that the collection area will contact the surface being surveyed.

5.3 Wipe the area to be surveyed over a 100 cm2 area (about a 4-inch-by4-inch area) in a back-and-forth
motion. An alternate method is to wipe the surface using an "S" motion that is 9 inches from top to
bottom and from side to side.

5.4 Close the cover of the swipe or place in an envelope or bag. Several swipes may be placed in one
envelope or bag, depending on the potential for cross contamination.

5.5 Label the bag as appropriate.

5.6 Count on an appropriate counter (e.g.. Ludlum Model 2929, et al.) utili7ing appropriate procedures; or
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Work Plan Procedurcs Manual

Remedial Construction Services. LIP. (Recon)
9720 Derrington
Ilouston, TX 77064
(281) 955-2442

Procedure: ZEC-WVP-3-03

Title: Enltrance or Unrestricted Release Survey

5.7 Log the swipe including the date, time taken, and results of the counting (if available) on Form REC-WP-
3-05-1 and the Entrance / Unrestricted Form.

5.8 If counted per Step 5.6, convert the counts per minute result to disintegrations per minute (dpm)!l 00 cm2

using the following equation:

dprn/ I 00crn = wa/ajcLCtob
E

Where:

c,= counts recorded for sample
Ch= counts recorded for background
E = the detection efficiency of the instrument in counts per disintegration
t, = the time period (in minutes) over which the count wvas recorded for the sample
t = the time period (in minutes) over which the count was recorded for the background

sample
5.9 Fixed contamination is measured using appropriate instrument. lEach selected survey location is scanned

at the rate of 3 inches per second. The CPM will be documented for conversion to D)PM on the
appropriate form(s). The release limits for fixed contamination will he those of 10 CFR Part 835.
Appendix D.

6.0 REFERENCES

6.1 Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), NUREG/CR-1575, August
2000, Rev. 1.

6.2 Radiation Health and Safety Plan, Attachment S (Entrance/Unrestricted Release Form)

6.3 Radiation Health and Safety Plan, Attachment 6 (Release Limit Criteria)

7.0 ATTACHMENTS

Form REC-WP-3-05-1 Sample Log for Ludlium Model 2929 with a 43-10-1 I)ctcctor
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Form RFC-WP-3-05-I



-C
Remedial Construction Services, LP. (Recon)
97o Derrnngton
Houston, TX 77064
(281) 955-2442

C
Form REC-WP-3-05-1

Sample Log for Ludlum Model 2929 with 43-10-1 Detector

C

Instrument Model: 2929
Instrument S/N:
Detector Model: 43-10-1

Detector SIN:

Source S/N: N/A N%1/A
Source Amount N/A NI/A

Radiation Detected: Alpha [Beta
Acceptable Ranee: j

Calibration Due: (Refer to REC-WP-24 t1.)
Background )ackground (zross a tross b J . et b 1
Count Rate Count Rate Sample Sample Net a Sample Sample a b

Alpha Beta Count Rate Count Rate Count Rate Count Rate Contamination Contamination
Date (cpm) (cpm) (cpm) (cpm) (cpm) (cpm) (dpm/100 cm2) (dpm/100 cm2 ) Technician Comments

_ ____ __ I _I__

Prepared By:

Reviewed By: JDate:
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WXork IMIa.n Proceduires Manual
Remedial Construction Services, L.P. (Recon) Procedure: REC-WP-3-04
9720 Derrington
I louston, TX 77064 Title: Exposure Rate Surveys
(281) 955-2442

1.0 PURIPOSE
The purpose of this procedure to provide written instruction for measuring gamma exposure rate levels.

2.0 I)EFINITIONS

BlacAground Er)osure Rale: A radiation exposure rate that occurs naturally in the environment.
Background exposure rate would include exposure to cosmic radiation
from outer space, terrestrial radiation from the radioactive elements in
rocks and soil, and radiation from radon and its decay products in air.

3.0 I'REIREQUI SITES/I'IPECAUTIONS/LIMITATIONS

3.1 The instrument to be used must pass the preoperational checks as outlined in Procedure REC-WP-2-
01 and the appropriate instrument procedure.

3.2 Background measurements for land areas should be collected at locations which are unaffected by
effluent releases (upwind and upstream) and other site operations (upgradient from disposal areas).

3.3 Locations of potential runoff from areas of surface contamination and locations that may have been
affected or disturbed by nonsite activities should also be avoided.

4.0 EQUIPMENT

41.1 A Ludlumi Model 19pLR, or equivalent.

5.0 IPROCEI)URE

5.1 All Surveys

5.1.1 Complete the preoperational checks in accordance with Procedure REC-WP-2-01 and the
appropriate instrument procedure.

5.1.2 Establish the background exposure rate for thie area to be surveyed. Background is
determined by measurements at locations on site or in the immediate vicinity of the site (out
to several kilometers from the site boundary), which are unaffected by site operations. All
measurements should be taken at approximately I meter above ground. Take measurements
in accordance with Section 5.2.

5.1.3 To obtain an accurate background measurement, six to 10 measurements will be taken above
unaffected areas and a confidence level of 95 percent determined to ensure accuracy. The
equation for determining the number of samples is as follows:
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().2*x,,

Where:

nit1 = Number of background measurements required

Xh = Mean of initial background measurements
s, = Standard deviation of background measurements
t9s%. df = t Statistic for 95 percent confidence at df = n-I degrees of freedom,

where n is the number of initial background data points. A table of
t values is provided in Procedure ESC/IIPM/M-2-1.

5.1.4 If the above calculation indicates that additional background measurements are needed, it is
recommended that they be collected uniformly over the area, using the same methodology as
that used for the initial measurements. The average background is then recalculated using all
data points.

5.2 General Area Survey

5.2.1 IPosition the detector approximately I meter above the surface to be surveyed.

5.2.2 Listen for a change in audible response and watch for needle deflection on the analog readout.

5.2.3 Record result on Form REC-WP-3-01-1.

5.3 Contact Survey

5.3.1 Position thle detector within one-quarter inch (0.6 centimeter [cm]) of the surface to be
surveyed.

5.3.2 Listen for a change in the audible count rate and observe for changes in needle deflection.

5.3.3 Mark any areas of elevated activity, utilizing flagging tape or spray paint.

5.3.4 Record the results in the appropriate survey documentation (e.g., survey maps, Form
REC-WP-3-0 1-I).

5.4 Scan Survey

5.4.1 Position instrument within 10 cm of the surface to be scanned.

5.4.2 Slowly move the instrument across the surface to be scanned at a rate of lateral motion not to
exceed 0.5 meter per second.

5.4.3 Listen for a change in audible response and watch for needle deflection on the analog readout.

5.4.4 Mark any areas of elevated activity, as necessary and record the results on Form REC-WP-3-
01-1.
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9720 Derringlon
I loust on, TX 77064
(281) 955-2442

Procedure: REC-WP-3-04

Title: Exposure [late Surveys

6.0 REFERENCES

6.1 NUREG-1575, Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM),
NUREG/CR-1575, August 2000, Rev. l.

AT'T'ACI I H ENTS

Form REC-WP-3-01-1 Survey Data Log
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Remedial Construction Services, LP. (Recon)
9720 Derrington
Houston. TX 77064
(281) 955-2442

C' C
Form REC-WP-3-01-1

Survey Data Log

Instrument Model: l

Instrument SIN:

Detector Model:

Detector SIN: I

Date of Survey:

Units of Measure: pRlhr / cpm

Radiation Detected: P Y

Calibration Due:

| Ambient Bkg. Count Rate Scan of the Area J On Contact 3
Time Survey Area On Contact f 1 Meter Maximum -Minimum Average Measurement Comments

I_ 1 I I __r a = =_
Technician:

Prepared By: Date:

Reviewed By: Date:
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Work PlIn ProcCdurcs Mannual

Remedial Construction Services, L.P. (Reconi) Procedure: REC-WPI'-3-05
9720 Derrington
I louslon, TIX 77064
(281) 955-2442 Title: Removable Alpha and lBeta/Gammna

Contamination Surveys

1.0) PURPtIOSE
Tihe purpose of this procedure is to provide written instruction for the collection of removable alpha/beta
structural surliace contamination samples.

2.0 I)EFINITIONS

Sivipe: A cloth or paper disc that is wiped on the surface of an area or object being surveyed. Also referred to as
EI sme ar.

3.0 I'RtQllt iJQsIsi'rES/il'lECAUI IONS/LINIITATIONS

3.1 Ensure the area surveyed by the swipe is approximately 100 square centimeters (cm2).

3.2 Additional gtuidance on perforitring removable conitamiiiiationi surveys is provided in NUREG-1575.

4.0 EQUIPMEN'

4.1 Swipes

4.2 Gloves (latex, nitrile, canvas, etc.)

5.0 PROCEI)URE

5.1 L.abel the swipe to ensure the result is associated witlh the proper area. Some swipes come with an
adlhesive-type back and are adhered to a cover paper with an area for labeling. These swipes are
preferred.

5.2 1 flid the swipe so that the collection area will contact the surface being surveyed.

5.3 Wipe the area to be surveyed over a 100 crn2 area (about a 4-inch-by-4-inch area) in a back-and-forth
motion. An altermiate method is to wipe the surface using an "S" motion that is 9 inches from top to
bottom and from side to side, both methods are approved for proper collection of samples.

5.4 Close the cover of tIhe swipe or place in an envelope or bag, as long as there is no potential for cross
contamination.

5.5 L.abel tlhe bag as appropriate.

5.6 Count on an appropriate counter (e.g., Ludlumu Model 2929, et al.) utilizing appropriate procedure, REC-
WP-2-07.

5.7 On selected samples we will complete a COC and submit to tIme selected laboratory for analysis.

5.8 Log the swipe including the date, time taken, and results of tIle counting (if available) on Form REC-WP-
3-05-1 and Attaclumnent 7 "iArea Survey Form" found in the Radiation Ilealilh and Safety Plan.

5.9 If counted per Step 5.6, convert the counts per minuitie result to disintegrations per minute (dpm)/100 cm2

using lie following equation:
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Work PlIan Procedures Manual
Remedial Construction Services, L.P. (Recon)
9720 Derringlon
I louston, TX 77064
(281) 955-2442

Procedure: REC-WI'-3-05

Title: Remiuovable Alpha and Beta/Ganinia
Contamination Surveys

dpm/ I 00cm2 
= (C,/t_ _ CL/ '

E

Where:

c,= counts recorded for sample
cb= counts recorded for background
E = the detection efficiency of the instrument in counts per disintegration
t, = the time period (in minutes) over which the count was recorded for the sample
tb= the time period (in minulites) over which tile count was recorded for the background

sample

6.0 REFERENCES

6.1 Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), NlJREG/CR-1575, August
2000, Rev. 1.

6.2 Radiaiion I lealth and Safety Plan Attachment 7 (Area Survey Form)

7.0 ATlTACHMENTS

Form REIC-WI'-3-05-1 Sample Log for LudIlum Model 2929 with a 43-10-1 Detector
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Form IIEC-WPI-3-05-1



Remedial Construction Services, LP. (Reconl
9720 Derrineton
Houston, TX 77064
(281)955-2442

C
Form REC-WP-3-05-1

Removable Alpha Beta/Gamma SurveySample Log Detector

C

Instrument Model: 2929
Instrument S/N:
Detector Model: 43-10-1

Detector S/N: _ _ I

Source S/N: N/A N/A I
Source Amount N/A N/AM

Radiation Detected: Alpha Beta
Acceptable Ranee: I

Calibration Due: (Refer to REC-WP-2-0 1. 1)

b t Hackground Backgroun ross a t iross b n et b i
Count Rate Count Rate Sample Sample |Net a Sample Sample a b

Alpha Beta Count Rate Count Rate Count Rate Count Rate Contamination Contamination
Date (cpm) (cpm) (cpm) (cpm) (cpm) (cpm) (dpm/100 cm2) (dpm/100 cm2) Technician Comments

P'repared uy: IDate:

Re�'iewed liv: Date:
Reviewed Bv: IDate:
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Work Plan Procedures Manual
Remedial Construction Services, LP. (Recon)
9720 Derrington
I louston, TX 77064
(281) 955-2442

Procedure: RrIC-AVIr-4-0I

Title: Surface Soil Sampling

1.0 PURPOSE
The purpose of this procedure is to provide instruction for the collection of surface soil samples.

2.0 DEFINITIONS

Chain of Custody: An unbroken trail of accountability that enstires the physical security of samples. data.
and records.

3.0 PREREQUISITES P1RRECAUTIONS/IIMITATIONS

3.1 Surface soil contamination criteria specify the average concentration in the upper 15 centimeters
(cm) (6 inches) of soil. For this reason, care must be used to ensure that surface soil samples are
collected only from the tipper 15 cm of soil.

3.2 Check the applicable health and safety guidance for the site to he sampled. Ensure the proper
protocol and other precautions delineated in the appropriate documents (e.g.. Environmental I lealth
and Safety Plan, Radiation Health and Safety Plan, Safe Work Permit, etc.) are followed.

3.3 Additional guidance on performing soil sampling surveys is provided in NUREG- 1575.

4.0 EQUIPMENT

4.1 Garden trowel, spoon. or shovel

4.2 Plastic bags and twist ties or -ziplock"-type bags, or equivalent sample containers

4.3 Masking tape

4.4 Indelible marking pens

4.5 Sampling equipment cleaning supplies

4.6 Logbook or data sheets

5.0 PROCEDURE

5.I Preparation

5.1.1 Remove rocks, vegetation, and other obstructions in the area
sampling.

5.1.2 Loosen the soil at the selected sampling locations to a depth of
trowel or other digging implement.

5.1.3 Prepare an appropriate sample container for sample collection.
receive the sample may specify a preferred sample container.

selected for surface soil

15 cm (6 inches) usimg a

The laboratory that will

5.1.4 Libel the container with indelible marker in accordance applicable guidance for the site.
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Work Plan Procedures Manual
Remedial Construction Services, L.P. (Recon) Procedure: REC-WP'1'-4-0l
9720 Derrington
Ilouston, TX 77064 Title: Surrace Soil Sampling
(281) 955-2442

5.2 Collection

5.2.1 A surface soil sample 'ill be taken at each sample point. for a given location at a depth of
15 cm (6 inches).

5.2.2 Collect an appropriate aliquot (e.g.. approximately I kilogram) of soil and place it into the
prepared container. Be sure that the soil is thoroughly mixed.

5.2.3 Record the sample identification, location, and any other pertinent information and complete a
chain of custodi' in accordance to the laboratory instructions.

5.2.4 Clean the sampling tools, as necessary, prior to proceeding to the next sample collection
point.

6.0 REFERENCES
NA

7.0 ATTACHMENT
NA

Page 3 of 3





PROCEDURE: REC-WP-4-02

Air Sampling
Thorium Remediation Project

Tulsa, Oklahoma

REVISION: 00

EFFECTIVE DATE: MARCH 2004

J. W. (Bill) Vinzant
Kaiser Aluminum &Chemical Corporation

5 ' / -
Date:



...

PROCED)URE: IIGN-N-4-02

Air Samnpling
l'llorillill Rtellediafioll Project

Tulsn, Oklalionin

REIVISION: 00

FFEGF CINr1 , i)Al E: MlARCII 2004

A> A, 3,Z>-oq DI '2g/'
Prepared by: I)atc: Qtialily Control Suipervisor: D~ale:



Work Plan Procedures Manual

Remedial Construction Services, L.P. (Recon) Procedure: RrC-NN'P-4-02
9720 Derrington
I louston, TX 77064 'Title: Air Sampling
(281) 955-2442

1.0 PURPOSE
The purpose of this procedure is to provide instruction for the collection of air samples.

2.0 I)EFINITIONS
NA

3.0 PREREQUISITES PRECAUTIONS/IN1ITATIONS

3.1 Air samples are performed in specific work areas to determine the extent of the airborne radiological
hazards, establish radiological protective measures/controls and control personnel exposure.

3.2 Check the applicable health and safety guidance for the site. Ensure the proper protocol and other
precautions delineated in the appropriate documents (e.g., Environmental Iealith and Safety Plan,
Radiation Health and Safety Plan, Safety Work Permit, etc.) are followed.

3.3 Additional guidance on performing air sampling is provided in NUREG- 1575.

4.0 EQUIPMENT

4.1 Air Sample Data l,og (REC-WI)-4-02-l) and Air Sampler Filter Envelope(s) (REC-WP-4-02-2).

4.2 Black ink pen (indelible)

4.3 Cellulose-ester filters or other appropriate filters

4.4 Iligh Volume Sampler

5.0 PROCED)URE

5.1 Preparation

5.1.1 Obtain air sample envelope(s) and fill out with the appropriate information: Date. Serial
Number, and Placement Location.

5.1.2 Load filter head with appropriate filter and start pump.

5.1.3 Record time meter flov rate on sample envelope form REC-WP4-02-2.

5.2 Collection

5.2.1 Record final pump stop time and ending flow rate on sample envelope.

5.2.2 Remove filter from sampling head and place in sample envelope.

5.2.3 Determine total elapsed time and enter on envelope and data log.
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Work Plan Procedures Manual
Remedial Constrmctioli Services, L.P. (Recon) Procedure: ltrEC-WPr-4-02
9720 Derrington
Houston, TX 77064 Title: Air Sampling
(281) 955-2442

5.2.4 Multiply total elapsed time by the average flow rate to determine volume sampled in liters of
cubic feet as appropriate and enter on envelope.

5.2.5 Place sample media on a planchiet and insert in LudllUm Model 2929 and record results on
REC-WP-3-05- 1.

6.0 REFERENCES
NA

7.0 ATTACHMENT

Form REC-WP-3-05-1

Form REC-WP-4-02-1

Form REC-WP-4-02-2

Sample Log for Ludlurm Model 2929 with a 43-10-1 Detector

Air Sampling Data Log

Air Sampling Fenvelope
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Form REC-WP'-3-05-1



Remedial Construct'ion Services. LP. (Recon)
9720 Derrington
Ilouston, TX 77064
(281) 955-2442

Form REC-WP-3-05-1
Removable Alpha Beta/Gamma Contamination Survey Sample Log

C

Instrument Model: 2929
Instrument SIN:
Detector Model: 43-10-1

Detector SIN:

Source S/N: N/A N/A
Source Amount N/A N/A

Radiation Detected: Alpha Beta
Acceptable Range:

Calibration Due: I (RefertoREC-WP-2-41-1,
_ Uackground Jackground tross a (iross b . Net b _

Count Rate Count Rate Sample Sample NetaSample Sample a b
Alpha Beta Count Rate Count Rate Count Rate Count Rate Contamination Contamination

Date (cpm) (cpm) (cpm) (cpm) (cpm) (cpm) (dpm/100 cm2) (dpm/100 cm2) Technician Comments

Prepared 13y: Date:

Reviewed lBv: Date:

l l I



Form REC-NNP-4-02-1



Remedial Constriction Services. I-r. (Recon)
9720 Derrington
I louston. TX 770164
(281) 955-2442

Form RIEC-WvT-4-02-1
Air Sample Data Log

Date or Survey: Amilbient Conditions:

Instrument Serial #:

Calibration Duc Date:

13KG Counts:

Volumc
Placement Location Flow Rate (Ipm) Pump Start Time Pump Stop Time Elapsed Time Collected Comments

___ I __ I __ I __ I __ I __ I ___

I I I I I I

I I I I I I

t I I t I I

I I I I I I

I I I I I I

I I I I I I

1'repared By: I)atc:

Reviewed By: I)ate:



Form REC-WP-4-02-2



Remedial Construction Services. I-P. (Recon)
9720 Derringlon
I louston, TX 7706-4
(281) 955-2442

K> Date:

Time On:

Time Off:

Flow:

Technician:

Location:

Reason:

Form REC-WP-4-02-2
Air Sample Envelope

Sample #

Sampler ID #

Total Min:

Volume:
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WVork Plan Procedures Manual

Remedial Construction Services. L.P. (Recon)
9720 Derrington
I louston, TX 77064
(281) 955-2442

Procedurc: ltrC--NVP-4-03

Title: StorageTank WNaterSampling

1.0 PURPOSE
The purpose of this procedure is to provide instruction for the collection of water samples from the
temporary storage tanks prior to discharge into the City of lulsa Sanitary Sewer System.

2.0 I)EFINITIONS

Chain ofCtislody: An unbroken trail of accountability that ensures the physical security ofssamples. data.
and records.

PREREQUISITES PRECAUTIONS/LIMITATIONS

2.1 All liquid samples collected will be handled as radioactive liquids until analyzed as being non-
radioactive.

2.2 Liquids which are suspected to have come into contact with contaminated items or liquids found in
controlled areas with unknown history will be analy7ed.

2.3 Samples will be analyzed to meet the requirements as specified in the City of Tulsa Ordinance
19991 and with the requirements set by 10 CrR Part 20 (Standards for the Protection Against
Radiation).

3.0 EQUIPMENT

3.1 Sample containers

3.2 Black ink pen (indelible)

3.3 Absorbent towels

3.4 Plastic bags

3.5 Chain of Custody

4.0 PROCEDURE

4.1 Preparation

4.1.1 Obtain I gallon sample container (supplied by laboratory). indelible marker, absorbent towels
and plastic bags.

4.1.2 Mark sample container with location, time, (late and name of person collecting sample.

4.2 Collection

4.2.1 Fill container by submerging sample container into the liquid to be sampled. Replace cap and
seal with tape across top of container and cap.
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Work Phan Procedures Manuial

Remedial Construction Services, L.P. (Recon)
9720 Derrington
I louston. TX 77064 Title: Sti
(281) 955-2442

Procedure: REC-WP-4-03

orage Tankl Water Sampling

4.2.2

4.2.3

4.2.4

WVipe off container and place container in plastic hag along with used absorbent towels and
seal bag. Place a second bag over the first.

Complete chain of custody.

Transportation of samples to the laboratory for analysis shall be done by Recoil or a
laboratory technician.

5.0 REFERENCES
5.1 City of Tulsa Ordinance 19991

5.2 10 CFR Part 20 (Standards for tie Protection Against Radiationi)

ATTACIHMN1ENT

Chain of Custody Record
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Chain of Custody Report
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OUTREA CH
TECHNOLOGIES, INC.
311 North Aspen
Broken Arrow. OK 74012
Phone: (918) 251-2515
Fax: (918) 251-0008

CLIENT BILL TO:

CONTACT CONTACT
ADDRESS ADDRESS

crTY SrATE ZIP Cfly STATE ZIP
PHONE PHONE
FAX FAX

. , .- .....- - -- --.. . . -....-- -- .-. .. ~ ~ ~ . .~ ~ .. . .. : --y~ w f 7 L w r. . ........ .. . ... ........ ...... ..... ........

FRu o J ii v r N O . _ _ _ _ _ _ _ _ _

PROJECT NAME o_

TURNAROUIN TI1 E __._._._._.

SAM PLER _._._._-_._._._._._::

(SIGNATMRE)

UAB SAUDLE | CLIET SA SPLE SAPLED SAMPLED | j COM ENTS

i_____DATE i i L == == =_I I - -== -= _1______

L ii I I _ _ _ _ _ _ _ j. _ _ _ _ _ _ CI- - A .L .I . .._ _ _ _ _ _ _ I-

iL -- -- 1- --I -- __ = 1

I~~ _ _ _ _ _ II_ _ _ _ _ I I_ _ I I{ - - I I_

- I__ _ _ I 1__ _ _ 1 1_ _ 1__ _ I =_ _ I I z zzI IzI

._._ _ _ _ _ __ 4. 4
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Work Plan Procedures Manual
Remedial Construction Services, L.P. (Reconi) Proccdure: RIEC-WIP-5-01
9720 Derrington
Houston, TX 77064 ITitle: Check Source Accountability
(281) 955-2442

1.0 PURPOSE

The purpose of this procedure is to ensure that the check sources that are used for daily instrument checks
are kept under positive control.

2.0 I)EFINITIONS

Positive control: lThe ensurement that access to sources is restricted.

Check source: Sources of radiation that are used to periodically assure the operation of calibrated
instruments.

3.0 IPREREQUISITES/PRECAUJTIONS/LIMIT AT! ONS

3.1 This procedure is only to be implemented on scaled sources that do not fall tinder the exempt
quantities limits set by 10 Code of Federal Regulations (CFR) 39.35.

3.2 Sealed sources that only emit alpha particles require leak testing every 3 months.

3.3 Sealed sources that are neutron, beta, gamma, or a combined alpha emitter require leak testing every
6 months.

3.4 It is recommended that the surveying individuals handling the sealed source wear surgeons' gloves
or forceps. The natural oils that are released by the human body can, over time, degrade the finish
of the electroplated isotopes. Also, a build up of oil may cause inaccuracy when using tile sealed
sources as check sources.

4.0 EQUIPMENT

* Smears or Swipes
* Dionized (Dl) water
* Sample containers
* Appropriate instrumentation (i.e., gas proportional)
* Surgical gloves
* Forceps

5.0 PROCEDURE

5.1 Accountability

5.1.1 All check sources that are to be used for instrument calibration shall be kept tinder positive
control by the on-site employee(s) of Remedial Construction Services, L.P. (Recon). Positive
control on location includes locking up sources in storage locker when not in use. Recon will
maintain documentation when check sources are used for calibration checks, and supervision
of the check source when it is being used.
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Work Plan Procedures Manual
Remedial Constniction Services, L.P. (Recon) Procedure: REC-NVI'-5-01
9720 Derrington
I louston, TX 77064 Title: Check Source Accountability
(281) 955-2442

5.2 Leak Testing

5.2.1 Establish Background

5.2.1.1 Background will be established by following tile guidance provided by the
manufacturer. Recon will use a blank swipe for determining background. This
will ensure that tile counting of the surveys contains the same geometry as the
background counting.

5.2.2 Surveying Sealed Sources

5.2.2.1 Record all information on form REC-WP-3-05-1 that accompanies each
particular sealed source (i.e., serial number, isotope, origin date. responsible
person, decay method, date, time, and survey interval).

5.2.2.2 The survey is done by swiping all edges. seams, and openings where it may be
possible for the sealed source to "leak" or breakdown.

5.2.2.3 Only one swipe is usually required per source. I lowever, this may vary due to
the physical dimensions of some particular sources.

5.2.2.4 Afler swiping is complete, each swipe is placed in a labeled sample container
until it is counted on model 2929 with a 43-10-1 detector lo ensure that tile
source has retained its physical integrity.

5.2.2.5 Record all information obtained from counting tile swvipes REC-WP-3-05- 1.

5.2.2.6 If elevated readings are obtained from performing a survey oln a sealed source
the survey may be performed again. If the surveyor is confident that tile initial
results are accurate than the source must be disposed of in accordance witl
Nuclear Regulatory Commission guidelines for the disposal of that particular
isotope.

6.0 REFERENCES

6.1 10 CFR 39.35, "Leak Testing of Sealed Screens"

7.0 ATTACHMENTS

Form REC-WP-3-05-1 Sample Log for Ludlum 2929 with a 43-10-1 D)ecetor
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Form REC-N'lW-3-05-1



Rmedial Co uction Services. LP. (Recon)
97-0 Derrington
flnuston. TX 77064
CS0) 955-2442

Form REC P-3-0541
Sample Log for Ludlum Model 2929 with 43-10-1 Detector

(

Instrument Model: |2929
Instrument SIN:|
Detector Model: 43-10-1

Detector SIN:

Source S/N: N/A NI/A
Source Amount N/A N I/A

Radiation Detected: Alpha Beta
Acceptable Range: I

Caiibration Duet- I Refer to REC.WP.2-l1 .1
._ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _a .JL. _ _ _ JI ,_ _ _ _ I... . . . ... _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ , , , _ _ _ _ _ _ _ _ _

Background Background ross a (iross b NIet b
Count Rate Count Rate Sample Sample Neta Sample Sample a b

Alpha Beta Count Rate| Count Rate Count Rate Count Rate Contamination Contamination
Date (cpm) (cpm) (cpm) (cpm) (cpm) (cpm) (dpm/100 cm2) (dpm/100 cm2) Technician Comments !

L I______________ I_________I________ I_________I________I_________I___ _____I________I_________1_________11_______

L 1___________ 1_______1_______ _______________1______________ .1__________1_______1_______._______11______

Prepared By: Date:

Reviewed Bv: Date:
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Work Plan Procedures Mannal

Remedial Construction Services, L.P. (Recon) Procedure: REC-AN'1'-6-0l
9720 Derrington
Houston, TX 77064 Title: Chain-of-Cuistodv Procedures
(281) 955-2442

11.0 PURPOSE
The purpose of this procedure is to provide instruction for filling out the necessary chain-of-custody forms
for sampling procedures.

2.0 I)EFINITIONS

Chain of Ctstody: An unbroken trail of accotiability that ensures the physical security of samples data,
and records.

3.0 PREREQUISITES/PRECAUT'IONS/I ,MIITA\T'IONS

3.1 A chain of custody must be filled out before relinquishing control of the sample.

3.2 Exert positive control of radioactive or potentially radioactive sampiles. Samples shall not be leM
unattended at any time.

4.0 EQUIPMENT

4.1 Chain-of-Custody Forms

5.0 PROCEDURE

5.1 Laboratory Chain of Custody

* Project name.
* Project number.
* Sampler - Name ofperson taking the sample (printed and signed).
* Relinquished by - Name of person giving up custody (printed and signed).
• Date and time - Enter date and time that the sample w"as turned over to a new custodian.
* Received by - Name of person taking custody (printed and signed).
* Date and time - Enter date and time that the sample was received from the old custodian.
* Enter the client sample identification number.
* Date and time - Enter date and time that the sample was taken.
* Enter the matrix type.
* Enter the number of containers.
* Enter container size and type - either plastic or glass.
* l ist what preservatives (ifany) vere used. Ifrnone. then list "NA".
* List any remarks that are pertinent to the samples being analyzed.
* Enter the address of the party receiving the results.
* Enter the address of the party responsible for the billing.
* Enter requested turnaround time.
* Verify information on the sample container is the same as on the chain-of-custody form.

6.0 REFERENCES
NA
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Work Plan Procedures Manual
Remedial Construction Services, l.P. (Recon)
9720 Derrington
I fouston, TX 77064 Title: C
(281) 955-2442

7.0 ATTACINI ENTS

Outreach Technologies, Inc. Chain of Custody Recot

Procedure: rEC-WvP-6-()I

hain-or-Custonld Proced uires

trd
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Chain or Custody' Record



C
OUTREA CH
TECHNOLOGIES, INC.
31 1 North Aspen
Broken Arrow, OK 74012
Phone: (918) 251-2515
Fax: (918) 251-0008 . -

c C
CLIENT SILL TO:

CONTACT CONTACT
ADDRESS ADDRESS
CflY STATE Z!P CITY STATE ZIP
PHONE PHONE
FAX FAX

.. .. .. ....--- o . .---. . . ~. . '

- --- --- - ---- -----. .. ......--- -- .- - - - - - - - - - - - -

PRO t( t t1 *eO. .

PROJECTr NAME . __

TIJRAROULD TIM!E _

SA'iPLER .A,- ., *-^ - DsSet J..<
(SIGNATURE

|lA SAMPLED SA|MPLED _ COMMENTS

____ ___ _ __ I [ riF __ ___I.-;I. I -- !
I I i, _ i I[f-

j _ _ _ I__ _ _ _ i__ _ _ I P.'s i_ __ _

i_ j _ ____ _ _ I I______=____

__I______l__ I L J___ _ _ __ __ _ __ __ _ ___ _ I- -I -- -I
| i . .~ ______________,_____ I

_ _ _ _ _ _ _ 1_ _ I

_ ____ ., a -i -- _ _ _ _ _

_ _ _~w{ 1 -- ___

I_. ._._ ___ ,, ,, , _ ._ .. _ _ ._
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Work Plan Procedures Manual

Remedial Construction Services, L.P. (Recon) Procedure: REC-WP-7-01
9720 Derrington
Houston, TX 77064 Title: Discharging Water from Holding Tanks
(281) 955-2442

1.0 PURPOSE
The purpose of this procedure is to provide instruction for discharging water to the City of Tulsa Sanitary
Sewer System.

2.0 DEFINITIONS
NA

3.0 PREREQUISITES/PRECAUTIONSALIMITATIONS
3.1 Sample results will be verified to be below criteria set by the City of Tulsa, Ordinance 19991 and

the requirements and limitations set by 10 CFR Part 20, Standards for the Protection Against
Radiation.

4.0 EQUIPMENT
4.1 Black Pen

4.2 Form REC-WP-7-01-1 "Discharge to Sanitary Sewer Log"

5.0 PROCEDURE
5.1 Discharging Water

5.1.1 Analytical results will be sent to the City of Tulsa, Public Works Department, Environmental
Compliance Division via e-mail or fax for approval to discharge.

5.1.2 Upon receipt of approval to discharge from the City of Tulsa, Public Works Department,
Environmental Compliance Division, the Field Supervisor will be notified that approval has
been given to discharge.

5.1.3 Record date, time and previous gross total of flow meter on form REC-WP-7-01-1.

5.1.4 Open flow regulator valve all the way.

5.1.5 Confirm tank identification to be discharged from.

5.1.6 Place suction hose into tank to be discharged.

5.1.7 Check pump and fill out Equipment Inspection Form prior to starting.

5.1.8 Start pump.

5.1.9 Ensure pump has been primed and has begun to discharge.

5.1.10 Return to flow meter and regulator valve, confirm flow is within approved City of Tulsa,
Public Works Department, Environmental Compliance Division requirements and working
properly.

5.1.11 Periodically check system to ensure proper flow is being maintained, record flow rate on
REC-WP-7-0 1-1.

5.1.12 When discharge is complete shut pump off.

6.0 REFERENCES
City of Tulsa Ordinance 19991
10 CFR Part 20, Standards for the Protection Against Radiation
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Work Plan Procedures Manual
Remedial Construction Services, L.P. (Recon)
9720 Derrington
Houston, TX 77064
(281) 955-2442

Procedure: REC-WP-7-01

Title: Discharging Water from Holding Tanks

7.0 ATTACHMENTS

Form REC-WP-7-01 -I Discharge to Sanitary Sewer Log

Page 3 of 3





PROCEDURE: REC-WP-7-02

Excavation
Thorium Remediation Project

Tulsa, Oklahoma

REVISION: 00

EFFECTIVE DATE: MARCH 2004

*y .ggt
J. W. (Bill) Vinzant
Kaiser Aluminum &Chemical Corporation
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Date:
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Excavation
'lhorillimllRemeliedinioll Plo~Ject

1,1lsaz, ()Ic11,,,iI

fltkVISiON: 00

EFFECTIVE, D ATE: NiARCII 21)04

Prepared by: DIfae:



Work Plan Procedures Manual
Remedial Construction Services, L.P. (Recon) Procedure: RrC-WVI-7-02
9720 Derrington
Ilouston, TX 77064 Title: Excavafion
(281) 955-2442

1.0 PURPOSE
The purpose of this procedure is to provide instruction for Excavation.

2.0 DEFINITIONS
N/A

3.0 PREREQUISITES/PIRECAUTIpONS/IIMITATIONS
3.1 Review Safe Work Permit (SWP) for safe work practices.

3.2 All excavation activities will he conducted in accordance with Occupational I lealth an(l Safety
Administration (OSIIA) guidelines.

3.3 Review appropriate specifications for activity.

3.4 Only qualified operators will be allowed to operate equipment.

4.0 EQUIPMENT
4.1 Excavator(s)

4.2 Dozer(s)

4.3 Articulated Dump Truck(s)

4.4 Skid Steer(s)

4.5 Front End Loader(s)

5.0 PROCEDURE
5.1 Excavation

5.1.1 Check equipment and fill out Equipment Inspection Form.

5.1.2 Inspect work area; be aware of any above or below ground utility locations, environmental
hazards and indigenous biological hazards.

5.1.3 All topsoil and subsoil will be excavated as required by the Project Specifications and the
Decommissioning Plan and Decommissioning Plan Addendum for remediation activities.

5.1.4 Unsuitable material (debris) encountered during excavation will go into a separate stockpile
to be either decontaminated and loaded into roll off boxes for offlite disposal at an approved
disposal facility or loaded onto a rail car for disposal at the U.S. Ecology disposal facility.

5.1.5 Begin excavation as described in section l.A.6.2 oftlie Work Plan.

5.1.6 Operator will load excavated material into articulated dump truck(s) to be transported to
appropriate area i.e.: drying area, above criteria (Th-232>3 1.1 pCifg net) stockpile or below
criteria (Th-232 <31.1 pCi/g net) stockpile as described in section l.A.6.2 of the Work Plan.
Material wvill be loaded in articulated dump truck(s) so that spillage will he kept to tile very
minimum so as not to spread contamination within tile excavated area or en-route to the above
mentioned areas.

5.1.7 Water that accumulates in the excavation area will pumped into weir talinks as described in
section l.A.5.3 of tile Work Plan.
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Work Plan Procedures Manual

Remedial Construction Services, L.P. (Recon) Procedure: IlEC-W 1P-7-02
9720 Derrington
I louston, TX 77064 Title: Excavation
(281) 955-2442

5.1.8 Excavation will continue until all soil with concentrations greater than Th-232 3 pCifg net
above background is removed. Verification samples wvill be collected in accordance with
procedure REC-WP-4-01 Surface Soil Sampling.

5.2 Stockpile Construction

5.2.1 Above and below criteria stockpiles will be located as approved by the Owner or designee.

5.2.2 Stockpiles will be built in accordance with section 02220 of tile Project Specifications and the
Decommissioning Plan and Decommissioning Plan Addendum.

5.2.3 Material shall be dumped in the stockpile area and spread in even layers as the stockpile is
built.

5.2.4 A water truck or other effective means will be utilized to control dust.

6.0 REFERENCES
Project Specifications, Decommissioning Plan and Decommissioning Plan Addendum.
Occupational Health and Safety Administration
Recon Work Plan

7.0 ATTACHMENTS

Equipment Inspection Form
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Equipment Inspection Form

Thorium Remediation Project
Tulsa, Oklahoma

Job # Name:
-

Daily Eauipment Check List Remarks Hours Last Serviced
Date ,

Equipment
operator __ _ _ _ _ _ _ _ _ _ _ _

Operator_ Please note the hour reading

Hour Meter recorded on the oil, air. fuel and
Start hydraulic filters on the
End . equipment.

Fluids Check List
Ok Add

Fuel Grease .
Oil .
Brake/Hydraulic .
Water .
Transmission

Equipment Condition
Ok Repair

Glass .
Horn .
Lights . _
Mirrors ._..
Seat Belt
Step/Ladder
Travel Alarm .
Wipers .
Tires
Belts . .-
Air Filter .
Fuel Leaks . __

Oil Leaks
Hyd. Cylinders
Steering
Brakes
Hoses .
Fire Extinguisher

Comments





PROCEDURE: REC-WP-7-03

Backfill
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Work Plan Procedures Manual
Remedial Construction Services, L.P. (Recon) Procedure: RrC-WP-7-03
9720 Derrington
Houston, TX 77064 Title: Backfill
(281) 955-2442

1.0 PURPOSE
The purpose of this procedure is to provide instruction for Backfill operations.

2.0 I)EFINITIONS
N/A

3.0 I'REREQUISITES/PRECAUTI ONS/LI NI ITATI ONS
3.1 Review Safe Work Permit (SWP) for safe work practices.

3.2 Review appropriate specifications for activity.

3.3 Only qualified operators will be allowed to operate equipment.

3.4 All clean offsite material will be characterized for existing radiological and chemical quality as
required by the specifications before any material is brought onsite.

3.5 Clean offsite backfill material and topsoil will be analyzed for soil classification as required by the
specifications. Verified results will be submitted to the engineer prior to the material being brought
onsite.

4.0 EQUIPMENT
4.1 Excavator(s)

4.2 Dozer(s)

4.3 Articulated Dump Truck(s)

4.4 Compactor(s)

4.5 Front End Loader(s)

4.6 Water Truck(s)

5.0 PROCEDURE
5.1 Backfill

5.1.1 Check equipment and fill out Equipment Inspection Forin.

5.1.2 Once analytical verification and Final Status Survey clearance has been obtained backfill
operations will begin using below criteria material or clean offsite material.

5.1.3 Place below criteria or clean offsite material in 8 inch lifls and compact as required by section
02220 of the specifications.

5.1.4 Geotechnical subcontractor will perform in place compaction tests as required in section
02220 of the Specifications to verify each HiA has met compaction requirements per section
02220 of the Specifications. Test results will be submitted to the engineer within 24 hours of
the time the tests were taken as required. Below criteria material will be radiologically
surveyed for each 2 foot liR placed.

5.1.5 Approval from engineer or designee will be obtained before placing each HR.

5.1.6 Repeat steps 5.1.4 thru 5.1.6 until backfill area is at the lines and grades indicated on Figure 7
of the Contract Drawings or as directed by the engineer.
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Work Plan Procedures Manutal
Remedial Construction Services, L.P. (Recon) Procedure: REC-WiP-7-03
9720 Derrington
l louston, TX 77064 Title: Ilackfill
(281) 955-2442

5.1.7 Six inches of topsoil vill be placed and fine graded to within the tolerances as specified in
section 02220 of the specifications.

5.1.8 All clean offsite material vill be delivered to the site by dump trucks. All drivers will go
through the site specific safety training as per the Recon Radiation and Environmental I wealth
and Safety Plan requirements.

5.1.9 Dump trucks will remain on non-contaminated surfaces at all times.

6.0 REFERENCES
Project Specifications. Decommissioning Plan and Decommissioning Plan Addendum.
Recon Radiation Ilealth and Safety Plan
Recon Environmental Ilealth and Safety Plan

7.0 ATTACHMENTS

Equipment Inspection Forn
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Equipment Inspection Form

Thorium Remediation Project
Tulsa, Oklahoma

Name:Job #

Daily Equipment Check List Remarks Hours Last Serviced
Date

Equipment
Operator

._ Please note the hour reading
Hour Meter recorded on the oil, air, fuel and

Start hydraulic filters on the
End equipment.

Fluids Check List
_Ok Add .

Fuel Grease
oil_
Brake/Hydraulic .
Water
Transmission

Equipment Condition
Ok Repair

Glass
Horn .
Lights
Mirrors
Seat Belt _

Step/Ladder
Travel Alarm
Wipers___
Tires
Belts
Air Filter ..
Fuel Leaks
Oil Leaks .
Hyd. Cylinders .
Steering
Brakes
Hoses
Fire Extinguisher . .-

Commehts





PROCEDURE: REC-WP-7-04

Loading Vibrating Screen
Thorium Remediation Project

Tulsa, Oklahoma
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Work Plan Procedures Manunal
Remedial Construction Services, L.P. (Recon) Procedure: REC-W1V-7-04
9720 Derringlon
Ilouston, TX 77064 Title: Loading Vibrating Screen
(281) 955-2442

1.0 PURPOSE
The purpose of this procedure is to provide instruction for Loading Vibrating Screen.

2.0 DEFINITIONS
N/A

3.0 PREREQUISITES/PRECAUTIONS/IIM ITATIONS
3.1 Review Safe Work Permit (SWP) for safe work practices.

3.2 Stockpile will be located so that feeding of the vibrating screen can be implemented witlh an
excavator.

3.3 Only qualified operators will be allowed to operate equipment.

4.0 EQUIPMENT
4.1 Vibrating Screen

4.2 Excavator

4.3 Skid Steer

4.4 Water Truck(s)

5.0 PROCEDURE
5.1 Loading Vibrating Screen

5.1.1 Check equipment and fill out Equipment Inspection Form prior to operating equipment.

5.1.2 Excavator will begin feeding the vibrating screen and maintain a steady feed rate, belt speed
can be adjusted on the vibrating screen to help maintain feed rate.

5.1.3 The Vibrating Screen allows materials smaller than six inches to fall onto the vibrating screen
conveyor and be transferred to the sorting conveyor.

5.1.4 Material greater than six inches that won't pass through the vibrating screen (i.e. rocks,
concrete, construction debris) will go into a separate stockpile to be either reprocessed,
decontaminated and loaded into roll off boxes for offsite disposal at an approved disposal
facility or loaded onto a rail car for disposal at the U.S. Ecology disposal facility.

5.1.5 Water truck(s) or a misting system will be utilized to control dust.

6.0 REFERENCES
N/A

7.0 ATTACHMENTS
Equipment Inspection Form
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Equipment Inspection Form

Thorium Remediation Project
Tulsa, Oklahoma

Name:Job #

Daily Equipment Check List Remarks Hours Last Serviced
Date

Equipment
Operator

._ Please note the hour reading
Hour Meter recorded on the oil, air, fuel and

Start hydraulic filters on the
End . equipment.

Fluids Check List
Ok Add

Fuel Grease
Oil
Brake/Hydraulic
Water
Transmission

Equipment Condition
Ok Repair

Glass
Horn
Lights
Mirrors
Seat Belt
Step/Ladder
Travel Alarm
Wipers ,
Tires ;-
Belts
Air Filter .
Fuel Leaks
Oil Leaks
Hyd. Cylinders .
Steering .
Brakes
Hoses
Fire Extinguisher

Comments
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Loading Rail Cars
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Work Phiin Procedures Manual

Remedial Construction Services, L.P. (Recon) Procedure: REC-WIP-7-05
9720 Derrington
I louston, TX 77064 Title: Loading Rail Cars
(281) 955-2442

1.0 PURPOSE
The purpose of this procedure is to provide instruction for Loading Rail Cars.

2.0 DEFINITIONS
N/A

3.0 PREREQUISITES/PRECAUJTIONS/LIMITAT IONS
3.1 Review Safe Work Permit (SWP) for sife work practices.

3.2 Only qualified operators will be allowed to operate equipment.

3.3 Initial calibration will be conducted onsite by the manufacturers representative before scale is put
into service. An object will be selected by the manufactures representative to perform daily checks.
The object selected wVill be taken to a certified scale so that the weight of the object can be verified,
this documentation will be kept onsite in Recon's project records. Re-calibration wVill be in
accordance with the manufactures specifications.

4.0 EQUIPMENT
4.1 Front End Loader with a "LOADRITE model LD940- bucket scale and "LOADRITE, model

LD941 Data Module.

4.2 Water Truck(s)

5.0 PROCEDURE
5.1 Calibration of Bucket Scale

5.1.1 A daily check will be done each day that rail cars are loaded to verify the bucket scale is %within
calibration. A Daily Bucket Scale Check Log (Form RrEC-WP-7-05-1) will be completed and
become part of Recon's project records.

5.2 Loading Rail Cars

5.2.1 Check equipment and fill out Equipment Inspection Form.

5.2.2 Operator will input information into the L.D)940 data module i.e. ticket number. rail car number,
project etc. Then proceed to designated stockpile, begin loading bucket, operator will be
responsible for not overloading the bucket to avoid spillage during transport to the rail car.
Operator will "ADD" bucket weight as described in LOADRITE Reference Manual and then
proceed to rail car and deposit the bucket of material into the rail car. This step will be repeated
until the rail car is loaded (98 - 100 tons).

5.2.3 Once the rail car is loaded the operator will "Clear" as described in LOADRITEI Reference
Manual to produce ticket associated with the loaded rail car.

5.2.4 Repeat steps 5.2.2 and 5.2.3 for each rail car that is loaded.

5.2.5 Water truck(s) or a misting system or equivalent will be utilized to control dust.

6.0 REFERENCES
LOADRITE Reference Manual
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Work Plan Procedures Manual

Remedial Constniction Services, L.P. (Recon)
9720 Derrington
Houston, TX 77064
(281) 955-2442

Procedure: IlMC-WP-7-05

Title: Loading Rail Cars

7.0 ATTACHMENTS

Equipment Inspection Form
REC-WP-7-05-1 Daily Bucket Scale Check Log

Page 3 of-3



Equipment Inspection Form



Equipment Inspection Form

Thorium Remediation Project
Tulsa, Oklahoma

Name:Job #

Daily Equipment Check List Remarks Hours Last Serviced
Date |__

Equipment
Operator

Hour__MeterPlease note the hour reading
Hour Meter recorded on the oil. air, fuel and

Start hydraulic filters on the
End equipment.

Fluids Check List equipment.
Ok Add

Fuel Grease

Brake/Hydraulic
Water .
Transmission

Equipment Condition
Ok Repair

Glass
Horn l

Lights
Mirrors
Seat Belt
Step/Ladder
Travel Alarm __

Wipers
Tires .
Belts
Air Filter
Fuel Leaks
Oil Leaks
Hyd. Cylinders
Steering
Brakes .
Hoses .
Fire Extinguisher

Comments



Form REC-vP-7-O5-1



Remedial Construction Services. LP. (Rccon)
9720 Derrington
Houston. TX 77064
(281) 955-2442

C
Form REC-WP-7-05-1

Daily Bucket Scale Verification Log

C

- -Withi n
Recorded Verification

Date Operators Name Verified Weight Weight Limits Yes/No Comments

l- l ~ lnl

T l l lI

.1. 4 4 4

1' 9 9 4 4

.5. 4 4 4 4

1' 9 9 4 4

4 9 & 4 4

Reviewed by:





I R (9(0RN
Rmedial Construction Services, LP.

Form Numbers and Descriptions

Thornum Remediation Project

Fonn No. Title Effective Revision
Date No.

REC-WP-2-01-1 PERFORMANCE CHECK VALUES March 2004 00
REC-WP-2-02-1 MONTHLY STATIC MDC COUNT TIME CALCULATION March 2004 00
REC-WP-2-02-2 MONTHLY BETA MDC COUNT TIME CALCULATION March 2004 00
REC-WP-2-02-3 MONTHLY ALPHA MDC COUNT TIME CALCULATION March 2004 00
REC-WP-2-024 MONTHLY GAMMA MDC COUNT TIME CALCULATION March 2004 00
REC-WP-2-03-1 DAILY CHECK LOG LUDLUM 2224 W/ 43-93 DETECTOR March 2004 00
REC-WP-2-04-1 DAILY CHECK LOG LUDLUM 3WI43-93 DETECTOR March 2004 00
REC-WP-2-05-1 DAILY CHECK LOG LUDLUM 19uR March 2004 00
REC-WP-2-06-1 DAILY CHECK LOG LUDLUM 177 W144-9 DETECTOR March 2004 00
REC-WP-2-07-1 DAILY CHEK LOG LUDLUM 2929 W/43-10-1 DETECTOR March 2004 00
REC-WP-2-081 DAILY CHECK LOG LUDLUM 2221 W/43-5 DETECTOR March 2004 00
REC-WP-2-09-1 LOST OR DAMAGED DOSIMETER REPORT March 2004 00
REC-WP-3-01-1 SURVEY DATA LOG March 2004 00
REC-WP-3-05-1 REMOVABLE ALPHA 8ETA/GAMMA SURVEY SAMPLE LOG March 2004 00
REC-WP-4-02-1 AIR SAMPLING DATA LOG March 2004 00
REC-WP-4-02-2 AIR SAMPLING ENVELOPE March 2004 00
REC-WP-7-01-1 DISCHARGE TO SANITARY SEWER LOG March 2004 00
REC-WP-7-05-1 DAILY BUCKET SCALE VERIFICATION LOG March 2004 00
NRC FORM 5 OCCUPATION DOSE RECORD FOR A MONITORING PERIOD March 2004 00

OUTREACH LABORATORY CHAIN OF CUSTODY March 2004 00
EQUIPMENT INSPECTION FORM March 2004 00

Thorium Remediation Project - Revision 00
Effective Date March 2004





14ceiidiajI Constructimi Siervice, L. P. (IRcxon)
9720 Deiin)onj1hI
I louston, TX 77064
(281) 955-2442

IPerformiance Check Values

Project Number: | Project Naie:|

Instrument NModel: Technician:

Instrument S/N: Date:

Calibration Due: I)etector Model:

Radiation Detected: Detector SIN:

Source Isotope & S/N: Detector Type:

Bkg Count Rate:_

Point Gross Count Net Count DP I

11

4
511

6

7

87

9

IAveragc Net Counit:

|Standard lDeviation of Net CoUnit (Scalers):

2)0% of Net CouLIt (Ratemeters):

|Average mininis 2 X; stanidard deviatioll (Scalers):

|Average plus 2 X standard deviation (Scalers):

|Average minus 2004o (Ratemeters):

|Average plus 20% (Ratem~eters):





RemedaI~il C.'Mstl~ruationl Scrs ices, I..1'
9720 lMcriqgklon
I IOLIS1o0I). TX 77064
(281) 955-2442

. econ) Form REC-WP-2-02-1

MIontlily Static Ml)C and Count Time Calculation

Instrument Serial Number: Cal. Due:
IDetector Serial Number: Cal. Due:

I Radiation I)etected: I

Ei (InstrUniet It Iicnicy): (cpd)
E, (Source Efficiency): ()
Eol (Total Efficiency): (cpd)

A (Active Probe Area): (cm 2)

3 + 3.29 Br .t (I+ L'A)

MDC slafc A l

I3 - E,0, 100

tb Br ts MDCuatic
B background background sample min. detectable

D background count time count rate count time concentration

date (counts) (mini) (cpmn) (min) (dpnmlI Ocm2

Comments:

Prepared By: Date:

Reviewed By: Date:

Notes:
1. E,,, = E, x E,.
2. Source Efficiency (Es) is also refered to as Contamination Source Efficiency or Surface Efficiency.
3. EL is equal to 0.25 for all alpha emissions and beta emissions with maximum energy between 0.15 and 0.4 Mev. For

maxinilim beta energies > 0.4 MeV, E, is equal to 0.5.





Redinedial (C olsrctiLm SiricCS, I .1. (RCICI)
9721) tXuiniL0
I loustn, *I-X 77)64
(281) 955-2442

Foriti REC-WI'-2-02-2
Monthly Beta Scan MlDC Calculation

\( Instrument Serial Number: Cal. Due:
Detector Serial Number: Cal. Due: I

I Radiation Detected: Beta I

E, (instrument Efficiency): (cpd)

Es (Source Efficiency): (-)
Et,, (Total Efficiency): (cpd)

A (Active Probe Area): (cm2)

|AMDCscan = dA\/b7 (60/i)

-E* El* A

b,I p d' MDC,^,,,
background scan surveyor E MARSSIM min. detectable

D count rate time (0.5 - 0.75) Table 6.5 concentration

date (cpm) (seconds) (-) (-) (dpm/lOOcm2)

Comments:

Prepared By: }Date: .
Reviewed By: jDate:

Notes:
I. E,,, =Ej x E,.
2. Source Elliciency (Ej) is also refered to as Contamination Sourcc Elliciency or Surface Effliciency.
3. E, is equal lo 0.25 for all alpha emissions and beta emissions %-vith maximum energy between 0.15 and 0.4 Mev. For

maximum bela energies > 0.4 WeV, E, is equal to 0.5.
4. p = surveyor erliciency, ranges fIrom 0.5 to 0.75, 0.5 is conservative.
5. d'= desired performance variable (usually 1.38 corresponding to alpha and beta errors of 0.05).





Remtha~lll C'ousirim~itmi Servic:.b. IJ.1. (Rucon)a
(720 M rrmiigloi
I ) I h 2 14t42
(281) 935-2442

Form REItC-NVI1-2-02-3
No1JIfly AMlmhnMlton MNI I)C' (.olpiHIIunfl

Instrument Serial Number: Cal. Due:
D)elector Serial Number: Cal. D)ue:

Radiation Detected:. Alpha I

Probability uflobserving 2 or more counts: Probability of observing a single Count:

7

2

3

4

5

6

7

8

9

10

II

12

13

14

Is

16

1 7

19

20

2 1

22

d E v B
G Detector Instrument Scan Background P

D Activity Width Efficiency Speed Countrate Probability
date (dpm) (cm) (Cpm) (cm/s) (cpm) (-)

Comments:

Prepared By: Date:

Reviewed By: Date:

Note:
1. Instrument efficiency is the 4p instrument elficiency.





Remedial Construction Services. L.P. (Recon)
9720 Derrineton
Houston. TX 77064
(281) 955-244:

C
Form REC-WP-2-024

Gross Gamma Scan MDC Calculation

(

Instrument Serial Number: Cal. Due:

Detector Serial Number: Cal. Due:

Radiation Detected: Gamma |Type of Detector:

d= 1d 6(60 Ii)i Scan M d Scan SAC - d'JfT(60 ii)
MDCR !j-( ' S a MD surveyor Sca CF

bI r d' MDCR Scan MDCu,,,,^ CF Scan MDC
background scan surveyor E MARSSIM min. detectable min. detectable conversion min. detectable

D Radio- count rate time (0.5 - 0.75) Table 6.5 countrate concentration factor concentration
date nuclide (cpm) Er (seconds) ] ( (cpm) (mRlhr) (pCilg /mR/hr) (pCifg)

Comments:

Prepared By: Date:

Reviewed By: JDate:

Notes:
CF = Conversion factor (Microshield/NUREG-1507).
ncpm = Net counts per minute.

mR/h = microRoentgen per hour.
Ej = Instrument efficiency (from Table 6.7 of MARSSIM).

pCi/g = Picocuries per gram.





Raiedid C£jiuction Servk LP. (Rem)
9720 Derintlon
houston. TX 77064
(ZI I 1955-2442

Form REC-WP-2-03-1 Daily Check Log
Ludlum Model 2224 with 43-93 Detector

(
Instrument/SN: Ludlum Model 2224/ Check Source(s) Used:

Detector/SN: Model 43-93 / I Date Calculated:

EFF% a= %.OB % T Total EFF% a= %. = % CaIc. By, Alpha Beta
CALIB. SOURCE USED: Comments:

DATE OF CALIB.:

CALIB. DUE DATE:

PERFORMED BY:

TECHNICIAN'S ALPHA / DATE TIME background background GROSS NET BATT. NEEDS
NAME BETA count time (minutes) counts READING READING CHECK CALIB.

a

a=

_________________I

a

a

Dae
a

Prepared By: f Date:
Reviewed By: [Date:





Rinemdial (Constructioni S ics-3, L.PL. tco) Forimi R C-A'-2-04-1
9720 Darrinimtlii
IlListonLI. X 770(4 D)aily Check Log for Ludluim Model 3 with 44-9 I)etector
(281) 955-2442

InstrUnient Model: 3
Instrument SIN: _ _ _

I)eteclor Model: 44-9
Detcetor SIN:

Calibration Due: .

[ Source SIN: |

Source DP'M:
Radiation Detected: Beta/Gamma
Acceptable Range:

(Refer to RE:C-WVP-2-01-1 )

Background IGross Sourcel Net Source |
D I)ate Count Rate Count Rate | Count Rate Technician Comments

IJ _ _ t _ __ I __

4- 4- 9

4- -t 4- 9

4- 4 4- 9

====-
-

- : sv Pe= ====
_ =-_=
Comments:

Prepared fly: DIDate:

Reviewed I1y: Date:





Remeinlal 0111bolitivii'm &Fcri~cs, L.Pt. (Reconl)

9720 MDcringlmk
I tousionI, TX 77064
(251) 955-2442

Form REOC/WI'-2-05-I
Daily Check Log for Ludilum Model 19 lilt Meter

Instrument Model: 19 pR

Instnrment S/N:

| )etector Model: N/A

l)etlectcr S/N: N/A

Calibration Due:

Sourco S/N:

Sourcc l'M: N/A

Radiation D)tected: Gamma

Acceptable Range:
(Kefr to RlEC-Wt'-2-01-1)

Background Gross Source Net Soure C
l)ac I ptUlir It/lhr I ptlhr I Technician (Comments

I II

4 F 4- 4 4

I 1 4- 4 4

4 1 4- 4 .4

4 F + 4 4

Comments:

Prepared By: Date:

Resiesced By: Date:

Page





Xciedi.al (ConstrtI. ioni Serviccs, l..P. (Recoii) Fo ri It EC-GWVI-2-0l6- 1
9720 Wi)riington
I fouston.N 77(O4 Daily Check Log for Ludluium Mo(del 177 with 44-9 Detector
(281) 955-2442

Instrument Model: 177

Instrument SIN:

D)ccctor Model: 44-9

I)ctcctor S/N:

(Calihb.rtion D)uC:

Source SIN:

SoUrce _IlM:
Radiation l)Dtctcd: Beta/G(amma

Acceptable Rangc:
(Rller to Rl'C-WI'-201-1)

:

C

J | ackground |Cross Source Net Source
Date I Count Rate Count Rntc Count Rtc Technician ' Comments

.I

I=I=I=

_ _ I I_ I1 _ I_ _ I __ 1 __

I 4 4-

1 4 4- 1 1

4 4 4- 1 I

4 + + 4 1

I + 4 I

Commcnts:

Prepared fly: I)atc:

Rc ijeved 11y: D)ate:





Remedial Construction Services. LP. (Recon)
9720 Demngton
Houston. TX 7706
(281) 955-2442

C
Form REC-WP-2-07-1

Daily Check Log for Ludlum Model 2929 with a 43-10-1 Detector

C

Instrument Model: 2929
Instrument S/N:
Detector Model: 43-10-1

Detector SIN:

Source SIN:_
| Source Amount
| Radiation Detected: Alpha Beta
| Acceptable Range:

Calibration Due: I Background Count Time:
Background ackgroun(d Gross ross b Net b
Count Rate Count Rate Source Source Net a Source Source

Alpha Beta Rate Count Rate Count Rate Count Rate
Date (cpm) (cpm) (cpm) (cpm) (cpm) (cpm) Technician Comments

4. 4 4. 4 4 4 4. 4.

4. 4 + 4 4 4 4. 4.

4. 4 + 4 4 4 4. 4.

4. 4 4. 4 4 4 4. 4.

4. 4 4. 4 4 4 4. 4.

4. 4 4. 4 4 4 4. 4.

4. 4 + 4 4 4 4. 4.

4. 4 4. 4 4 4 4. 4.

4. 4 4. 4 4 4 4. 4.

4. 4 4. 4 4 4 4. 4.

4. 4 + 4 4 4 4. 4.

4. 4 4. 4 4 4 4. 4.

4. 4 4. I 4 4 4. 4.

4. - 4 4. 4 4 4 4. 4.

4. 4 4. 4 4 4 4. 4.

4. 4 4. 4 4 4 4. 4.

4. 4 4. 4 4 4 4. 4.

Prepared By: Date:

Reviewed Big: [Date:





C
Remed2 Consinucion Sen LP. (Recon)
9720 Derrington
Houston. TX 77064
(2SI)9$5-2442

C
Form REC-WP-2-08-1 Daily Check Log
Ludlum Model 2221 with 43-5 Detector

C

InstrumentlSN: Ludlum Model 2221 / Check Source(s) Used:

Detector/SN: Model 43-5/ Date Calculated:

EFF% ac %, p % | Total EFF% a %.a= % Calc. By: Alpha

CALIB. SOURCE USED: Comments:

DATE OF CAUB.:

CAUB. DUE DATE:

PERFORMED BY:

TECHNICIAN'S ALPHA DATE TIME background background GROSS NET BArr. NEEDS

NAME count time (minutes) counts READING READING CHECK CALIB.

a

a =

a=

a=

a=

a=

a

a=

a

a

a==

Dae

__ _ _ _ _ _ _ _ _ _ a I__ _ _ __ _ _ _ _ _

PReviewed By:
Date:

R e v ie w e d _ _ _ _ _ _ a_ _ __By :_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

Page 1 of 1





Rem~edial ('onztrutl:ion Services, L.P1. (ReCo01)

'9720 I)errfinglon

I louslool, 'lX 77064
(281) 955-2442

Form IZEC-Wl'-2-09-1
Lost or D)amagcd I)osimcetr Rcport

Name:

SSN:

Dosimeter Number:_

Location Lost:

Remarks:

Date:

Date Lost or Damaged:.

Signature

Radiation Safety Officer

Actions Taken:

Reviewed By





Remedial Construction Services. L.P. (Recon)
9720 Derrington
Houston. TX 77064
(281) 955-2442

C
Form REC-WP-3-01-1

SurveyData Log

(

Instrument Model: Date of Survev:
I

Instrument S/N:J

Detector Model:

Units of Measure: jxR/hr / cpm

Radiation Detected: j Y

Calibration Due:Detector S/N:

I | Ambient Bkg. Count Rate | Scan of the Area 1 On Contact
Time | Survey Area | On Contact a 1 Meter IMaximum -Minimum Average jMeasurementj Comments

L II

EI

I I l I I I I
Technician:
Prepared By: Date:

Reviewed By: Date:





C
Remedial Construction Senices. LP. (Recon)
9720 Derincton
Houston, TX 77064
(281) 955-2442

C
Form REC-WP-3-05-1

Removable Alpha Beta/Gamma SurveySample Log Detector

C

Instrument Model: 2929
Instrument S/N:
Detector Model: 43-10-1

Detector S/N:

Source SIN: N/A N/A
Source Amount N/A | N/A

Radiation Detected: Alpha Beta
Acceptable Range: I

Calibration Due: (Refer to REC-%%'P-2-0 W I
_ _ _ _ _ . . L . _ _ _ _ .L . L . _ _. _ _ _ _ _ _ . _ _ _ _ _ J. , _ _ _ _ _ J _ _ _ _ __ . . _ _ _ . , , _ _ _ _ _ _ _ _ _ _

Hackground Backgroun( ross a ross b ,Net b
Count Rate Count Rate Sample Sample Net a Sample Sample a b

Alpha Beta Count Rate Count Rate Count Rate Count Rate Contamination Contamination
Date (cpm) (cpm) (epm) (cpm) (epm) (cpm) (dpm/100 cm2) (dpm/100 cm2) Technician Comments

Prepared By: Date:

Reviewed By: Date:
|Reviewved By: |Date:





Kcmedial Construclion Scivices. L1.1'. (Kccon)
9720 DorrinigIlo
I louion., TX 77064
(281I 955-2442

Form IIEC-WNIP-4-02-1
Air Sample Data Log

Date ol Survey: Ambient Condilions:

Instrumnent Serial IS:

Calibration Due Date:

B1KG Counts:

Volume
Placement Location jiIw l uivat( Ipn) I'ump Sturt'n 11 1iPi cuLip Sttp Ti Imped 1 1 dTimd Collectedomments

I_ I I I 1I
4- 4- 4- 4- 4- 4

4- 4- 4- 4- + 4

4- 4- 4- 4- + +

4- 4- 4- 4- 4- +

t 4- 4- 4-

1- 1- 1- 1- 4-

t t 4- 4- 4- 4-

4- 4- 4- 1- 1- 4-

Prepared By: Date:

Reviewed By: Date:





Remieidial ('onsIralclionI Services, I..P. (RIcon)
9720 Derringloin
I louistl)n, TX 77064
(281) 955-2442

Date:

Time On:

Time Off:

Flow:

Technician:

Location:

Reason:

Form REC-WN1P1-4-02-2
Air Sample Envelopc

. .

_

Sample #

Sampler ID #

Total Min:

Volume:
_ _ _ . _





C
Remedial Construction Services, L.P. (Recon)
9720 Deffington
Houston. TX 77064
(281) 955-2442

C
Form REC-WP-7-01-1

Discharge to Sanitary Sewer Log

(

Meter Reading
Storage Discharge Prior to Discharge Meter Reading Net Gallons

Date Tank ID Start Time Discharge Stop Time Post Discharge Discharged Technician Comments

IIiII111

= _ ==

I~m

Reviewed by:





Remedial Construction Services. LP. (Recon)
9720 Derrington
Houston. TX 77064
(281) 955-2442

Form REC-WT-7-05-1
Daily Bucket Scale Verification Log

C

Within
Recorded Verification

Date Operators Name Verified Weight Weight Limits Yes/No Comments

=I =

Reviewed by:





C C c
PAGE OF

NRC FORM 5 U.S. NUCLEAR REGULATORY COMMISSION APPROVED BY OMB NO. 3150-0006 EXPIRES: 1013112001
t10-2001) Estimated burden per response to comply with tis mandatory inforniation collection request: 20 minutes. This

I Wormation is used to ensure that doses to indiduals do not exceed regulatory limits. This information Is requmef
to recordtannuatly report indviual occupatonal exposure to radiation to ensure that the exposure does not excel

O regulatoryirrns. Sendconvrienitsregardingtheburden estimateto the Records Management Branch (T- F33). USNudeer Regulatory Commission.VWashingto. DC 20555-0001. ortby Internet e-maito bisll nrccoy *end totrFOR A MONITORING PERIOD Desk Officer. Office of Information end Regulatory Altars. NEOB.1 0202.13150-0006). Ceu 1nagement
Budget. Washington. DC 20503. If armeans used towIm~osean Informnationcollection does not isy a curre"
valid OMB contrl number, the NRC may not conduct or sponsor. and a person is rot reuired to respond to. ttw
information Collection.

1. NAME (LAST. FIRST, MIDDLE INITIAL) 2. IDENTIFICATION NUMBER 3. ID TYPE 54. SEX . DATE OF BIRTH
l (MMIDD/YYY)

_ MALE _ FEMALE

6. MONITORING PERIOD (MMODNYYY . MMWDDrym) 7. LICENSEE NAME 8. LICENSE NUMBER(S) 9A. 9B.
| _ RECORD ROUTINE

_ | _ ESTIMATE PSE

__ _ _ _ _ _ _INTAKES _ ______DOSES (in rem)
1OA. RADIONUCLIDE 10B. CLASS 10C. MODE 10D. INTAKE IN uCi = DOSES___inrem)

DEEP DOSE EQUIVALENT (DDE) 11.

LENS (EYE) DOSE EQUIVALENT (LDE) 12.

SHALLOW DOSE EQUIVALENT. WHOLE BODY (SDE,WB) 13.

SHALLOW DOSE EQUIVALENT, MAX EXTREMITY (SDE,ME) 14.

COMMITTED EFFECTIVE DOSE EQUIVALENT (CEDE) 15.

COMMITTED DOSE EQUIVALENT, 16.

MAXIMALLY EXPOSED ORGAN (CDE)

TOTAL EFFECTIVE DOSE EQUIVALENT T 17.
| (ADD BLOCKS 11 AND 15) (TEDE) 0
TOTAL ORGAN DOSE EQUIVALENT, 18.

| MAX ORGAN (ADD BLOCKS 11 AND 16) (TODE) 0
19. COMMENTS

[20. SIGNATURE - LICENSEE 21. DATE PREPARED

NRC FORMS (10.2001)



C c C
INSTRUCTIONS AND ADDITIONAL INFORMATION PERTINENT TO THE

COMPLETION OF NRC FORM 5
(All doses should be stated In rems)

PRIVACY ACT STATEMENT

1. Type or print the full name of the monitored
individual in the order of last name (include 'Jr,'
'Sr,' 'III.' etc.), first name, middle initial (if
applicable).

2. Enter the individuars identification number,
including punctuation. This number should be
the 9-digit social security number if at all
possible. If the individual has no social security
number, enter the number from another official
identification such as a passport or work permit.

3. Enter the code for the type of identification used
as shown below.

CODE ID TYPE
SSN U.S. Social Security Number
PPN Passport Number
CSI Canadian Social Insurance Number
WPN Work Permit Number
PADS PADS Identification Number
OTH Other

4. Check the box that denotes the sex of the
individual being monitored.

5. Enter the date of birth of the individual being
monitored in the format MMIDDIYYYY.

6. Enter the monitoring period for which this report
is filed. The format should be MMIDDIYYYY -
MM/DDIYYYY.

7. Enter the name of the licensee.

8. Enter the NRC license number or numbers.

9A. Place an 'X' In Record, Estimate, or No Record.
Choose 'Record' if the dose data listed
represent a final determination of the dose
received to the best of the licensee's knowiedge.
Choose 'Estimate' only if the listed dose data
are preliminary and will be superseded by a final
determination resulting in a subsequent report.
An example of such an instance would be dose
data based on self-reading dosimeter results and
the licensee intends to assign the record dose
on the basis of TLD results that are not yet
available.

9B. Place an 'X' In either Routine or PSE. Choose
'Routine If the data represent the results of
monitoring for routine exposures. Choose 'PSE'
if the listed dose data represents the results of
monitoring of planned special exposures
received during the monitoring period.

If more than one PSE was received in a single year,
the licensee should sum them and report the total of
all PSEs.

10A. Enter the symbol for each radionuclide that resulted in
an internal exposure recorded for the individual, using
the format 'Xx-###x,' for Instance, Cs-1 37 orTc-99m.

10B. Enter the lung clearance class as listed in Appendix
B to 10 CFR Part 20.1001-2401 (D, W. Y, V, or O for
other) for an intakes by inhalation.

I C. Enter the mode of intake. For inhalation, enter 'H.'
For absorption through the skin. enter 'B.' For oral
ingestion, enter 'G.' For injection, enter 'J.'

IOD. Enter the intake of each radionuclide in uCI.

11. Enter the deep dose equivalent (DDE) to the whole
body.

12. Enter the eye dose equivalent (LDE) recorded for the
lens of the eye.

13. Enter the shallow dose equivalent recorded for the
skin of the whole body (SDE,WB).

14. Enter the shallow dose equivalent recorded for the
skin of the extremity receiving the maximum dose
(SDE.ME).

15. Enter the committed effective dose equivalent
(CEDE).

16. Enter the committed dose equivalent (CDE) recorded
for the maximally exposed organ.

17. Enter the total effective dose equivalent (TEDE). The
TEDE is the sum of items 11 and 15.

18. Enter the total organ dose equivalent (TODE) for the
maximally exposed organ. The TODE is the sum of
hems 11 and 16.

19. COMMENTS.
In the space provided, enter additional information
that might be needed to determine compliance with
limits. An example might be to enter the note that the
SDE.ME was the result of exposure from a discrete
hot particle. Another possibility would be to indicate
that an overexposed report has been sent to NRC in
reference to the exposure report

20. Signature of the person designated to represent the
licensee.

21. Enter the date this form was prepared.

Pursuant to 5 U.S.C. 552a(e)(3). enacted into law by Section 3 of the Privacy Act df
1974 (Public Law 93-579), the following statement Is furnished to Individuals who
supply information to the U.S. Nuclear Regulatory Commission (NRC) on NRC Form
5. This information is maintained in a system of records designated as NRC-27 and
described at 65 Federal Register 56434 (September 18, 2000), or the most recent
Federal Register publication of the NRC's 'Republication of Systems of Records
Notices' that is available at the NRC Public Document Room, 11555 Rockville Pike,
Rockville, Maryland or located in NRC's Agencywide Documents Access and
Management System (ADAMS).

1. AUTHORITY: 42U.S.C.2073.2093,2095,2111,2133,2134,and2201(o)
(1996); 10 CFR 20.2106, 20.2201-20.2204, and 20.2206 (2000): Executiv
Order 9397, November 22, 1943.

2. PRINCIPAL PURPOSE(S): The information is used by the NRC in its
evaluation of the risk of radiation exposure associated with the licensed activity
and in exercising its statutory responsibility to monitor and regulate the safety
and health practices of its licensees. The data permits a meaningfit
comparison of both current and long-term exposure experience among types
of licensees and among licensees within each type. Data on your exposure
to radiation is available to you upon your request

3. ROUTINE USE(S): The information may be used to provide data to other
Federal and State agencies Involved in monitoring and/or evaluating radiation
exposure received by individuals monitored for radiation exposure while
employed by or visiting or temporarily assigned to certain NRC licensed
facilities: to return data provided by licensee upon request. The information
may also be disclosed to an appropriate Federal, State, local or Foreign
agency In the event the information indicates a violation or potential violation
of law and in the course of an administrative orjudicial proceeding. In addition.
this information may be transferred to an appropriate Federal, State, local and
Foreign agency to the extent relevant and necessary for an NRC decision
about you or to the extend relevant and necessary for that agencys decision
about you. Information from this form may also be disclosed, in the course df
discovery and in presenting evidence, to a Congressional office to respond to
their inquiry made at your request, or to NRC-paid experts, consultants, and
others under contract with the NRC, on a need-to-know basis.

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND
EFFECT ON INDIVIDUAL OF NOT PROVIDING INFORMATION: It is
voluntary that you furnish the requested Information, including social security
number (identification number): however, the licensee must complete NRC
Form 5 on each individual for whom personnel monitoring is required under 10
CFR20.2106. Failure to do so may subjectthe licensee to enforcementaction
in accordance with 10 CFR 20.2401. The social security number (identification
number) Is used to assure that NRC has an accurate identifier not subject to
the coincidence of similar names or birth dates among the large number of
persons on who data is maintained.

5. SYSTEM MANAGER(S) AND ADDRESS:
REIRS Project Manager
Radiation Protection and Health Effects Branch
Division of Regulatory Applications
Office of Nuclear Regulatory Research
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001





OUTREA CH
TECHNOLOGIES, INC.
311 North Aspen

* Broken Amrw. OK 74012
Phone: (918) 251-2515
Fax: (918) 251-08-

C C
CLIENT BILL TO:

CONTACT CONTACT
ADDRESS ADDRESS
CITY STATE ZIP CITy STATE ZIP
PHONE PHONE

FAX FAX
.. .. ... , ., .......... , . ... :

..... ...............--.... ..-- l--.----l--. ....-.... I,........ .....

PROJECT NAME t,

TUlRNAROUNtD MME . .....

SAMPLE:R.:. . :. .. -
(SIGN'ATRE)

LAB SW~OLE 1 k'h Swt SAMPLED |SAMP-."ED MATRIX 1 COMMENTS

:-- ~ !b fo-k _ - tI u-1 -br W INLi-.L- -
1 I' 1 mI

. _ i. l 7 t I {_





Equipment Inspection Form

Thorium Remediation Project
Tulsa, Oklahoma

Job # Name:

Daily Equipment Check List Remarks Hours Last Serviced
Date

Equipment
Operator

Please note the hour reading
Hour Meter recorded on the oil, air, fuel and

Start hydraulic filters on the
End equipment.

Fluids Check List
Ok Add

Fuel Grease
Oil _
Brake/Hydraulic
Water
Transmission

Equipment Condition
Ok Repair

Glass
Horn .
Lights .
Mirrors .
Seat Belt .
Step/Ladder .
Travel Alarm .
Wipers
T ire s_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Belts
Air Filter
Fuel Leaks
Oil Leaks
Hyd. Cylinders .
Steering
Brakes
Hoses
Fire Extinguisher _

Comments










