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To: Lizette Roldan-Otero; Janine Katanic

Cc: Fraser Wyllie; Michelle Harris; Ben Maraivalu; Craig Wrigglesworth; Lelani Collier; Charles Sweeney
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Response email 1in 4
Kia Ora Korua Lizette and Dr Janine Katanic,

Please find attached McConnell Dowell’'s response to NRC Inspection Report 030-38318/2024-001,
We do hope that this will meet your requirements and remain available should you have any question,

Nga mihi | Kind regards,

Benoit Midol
General Manager Pacific Islands

McConnell Dowell
M: +64 220105680

This email, including any attachments, is confidential and may be privileged. If you are not the intended recipient please notify the sender immediately, and please delete it; you should not copy it or

use it for any purpose or disclose its contents to any other person. We may collect personal information in the course of our interactions with you. For further information please see our privacy
collection notice available on our website.

From: Lizette Roldan-Otero <Lizette.Roldan-Otero@nrc.gov>

Sent: Saturday, October 5, 2024 2:42 AM

To: Craig Wrigglesworth <Craig.Wrigglesworth@mcdgroup.com>; Fraser Wyllie <Fraser.Wyllie@mcdgroup.com>

Cc: Michelle Harris <Michelle.Harris@mcdgroup.com>; Benoit Midol <Benoit.Midol@mcdgroup.com>; Ben Maraivalu
<Ben.Maraivalu@mcdgroup.com>; Janine Katanic <Janine.Katanic@nrc.gov>; Lelani Collier <Lelani.Collier@mcdgroup.com>; Charles
Sweeney <Charles.Sweeney@mcdgroup.com>

Subject: RE: Response to Apparent Violations in NRC Inspection Report 030-38318/2024-001; EA-24-071 - Notification of response
format

You don't often get email from lizette.roldan-otero@nrc.gov. Learn why this is important
Hi Craig —

Thank you for responding timely with your choice of providing a written response.

You may send the response electronically to me and Dr. Janine Katanic. It would have to be in the format of a
PDF document with a date, signature by management, and preferably on a letterhead.

Let me know if you have any other questions or concerns.
Regards,

Lizette Relddn-Oteno, Ph.D., Chief
RIV/DRSS/MIB

Office: 817-200-1455

Cell: 630-453-3812

From: Craig Wrigglesworth <Craig.Wrigglesworth@mcdgroup.com>

Sent: Thursday, October 3, 2024 9:48 PM

To: Lizette Roldan-Otero <Lizette.Roldan-Otero@nrc.gov>; Fraser Wyllie <Fraser.Wyllie@mcdgroup.com>

Cc: Michelle Harris <Michelle.Harris@mcdgroup.com>; Benoit Midol <Benoit.Midol@mcdgroup.com>; Ben Maraivalu
<Ben.Maraivalu@mcdgroup.com>; Janine Katanic <Janine.Katanic@nrc.gov>; Lelani Collier <Lelani.Collier@mcdgroup.com>; Charles

Sweeney <Charles.Sweeney@mcdgroup.com>
Subject: [External_Sender] Response to Apparent Violations in NRC Inspection Report 030-38318/2024-001; EA-24-071 -

Notification of response format



Lizette,

We thank you for your email and attached letter and would like to confirm that we would like to take Option 1 (respond in writing within 30
days of your email.

We would also like to ask if it possible to only send the written response via e-mail?

The postal service from American Samoa is somewhat intermittent and we find that we cannot guarantee delivery on time.

Regards

Craig Wrigglesworth
Branch Manager

McConnell Dowell

Tafuna Industrial Park, Airport Road, Pago Pago American Samoa 96799, AS
Craig.Wrigglesworth@mcdgroup.com

M: +1 (684) 256 5229
P i N s Ny
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This email, including any attachments, is confidential and may be privileged. If you are not the intended recipient please notify the sender immediately, and please delete it; you should not copy it or use
it for any purpose or disclose its contents to any other person. We may collect personal information in the course of our interactions with you. For further information please see our privacy collection
notice available on our website.

Craig Wrigglesworth
Branch Manager

MecConnell Dowell

This email, including any attachments, is confidential and may be privileged. If you are not the intended recipient please notify the sender immediately, and please delete it; you should not copy it or
use it for any purpose or disclose its contents to any other person. We may collect personal information in the course of our interactions with you. For further information please see our privacy
collection notice available on our website.

From: Lizette Roldan-Otero <Liz R n-Otero@nrc.gov:
Sent: Wednesday, October 2, 2024 1:18 AM
To: Fraser Wyllie <Eraser.Wyllie@mcdgroup.com>

Cc: Michelle Harris <Michelle.Harris@mcdgroup.com>; Craig Wrigglesworth <Craig.Wrigglesworth@mcdgroup.com>; Benoit Midol
<Benoit.Midol@mcdgroup.com>; Ben Maraivalu <Ben.Maraivalu@mcdgroup.com>; Janine Katanic <Janine.Katanic@nrc.gov>
Subject: NRC Inspection Report for McConnell Dowell LTD

Importance: High

You don't often get email from lizette.roldan-otero@nrc.gov. Learn why this is important
Dear Fraser Wyllie —

Attached is the NRC inspection report for the unannounced routine inspection that was conducted at your facility
on February 20-21, 2024. Based on the results of the inspection, 11 apparent violations were identified and are
being considered for escalated enforcement action in accordance with the NRC Enforcement Policy. You have
three choices on how you decide to respond to the apparent violations. You may choose to: (1) respond in
writing within 30 days from the date of this email, (2) request a predicisional enforcement conference, or (3)
request alternate dispute resolution. The apparent violations and these options were discussed with Benoit
Midol, Craig Wrigglesworth, and Apensia Maraivalu during the exit meeting. Since this letter was signed on
September 27, 2024, | am granting you 10 days from the date of this email to submit to me your choice on how
McConnell Dowell will respond to the apparent violations.

If you have any questions or need further clarification on the inspection or the attached report please feel free to
reach out to the inspector, Dr. Janine Katanic or myself.

Thanks,

Lizette Rolddn-Otere, Ph.D., Chief
RIV/DRSS/MIB

Office: 817-200-1455

Cell: 630-453-3812



MCSCONNELL McConnell Dowell
DOWELL Constructors Ltd
) Building B, Level 3
CREATIVE CONSTRUCTION
600 Great South Road
Ellerslie, Auckland 1051
PO Box 2758
Short Street, Auckland

29 October 2024

Lizette Roldan-Otero, PhD

Chief, Materials Inspection Branch

Division of Radiological Safety & Security, Region IV
United States Nuclear Regulatory Commission

Via email: lizette.roldan-otero@nrc.gov
RE: Response to Apparent Violations in NRC Inspection Report 030-38318/2024-001; EA-24-071

Dear Lizette

Thank you for your email and letter, dated 2 October and 27 September 2024 respectively, regarding
the unannounced routine inspection on February 20-21, 2024, at our Facility in Pago Pago, American
Samoa in relation to our license No. 56-29396-01. We acknowledge that the outcome of this
inspection resulted in eleven (11) apparent violations.

Please note that we took immediate corrective actions to address the storage and RSO naming
violations on our license, and since receiving the above letter, detailing all eleven (11) apparent
violations, we have remedied all and made provisions to prevent a recurrence.

Please find appended to this letter, a spreadsheet detailing each apparent violation and the corrective
steps taken to-date, along with the expected date of full compliance. In addition, we have attached a
.zip file containing evidence related to the correct steps taken.

We believe that we have now made sufficient corrective actions to address all eleven (11) apparent
violations.

If you have any questions related to this, please do not hesitate to get in contact.

Yours sincerely

Benoit Midol
General Manager, Pacific Islands

Encl.
Excel spreadsheet
Evidence (.zip file appended to email)

DRIVING PROGRESS

www.mcconnelldowell.com



Response to Apparent Violations in NRC Inspection Report 030-38318/2024-001; EA-24-071

The reason for the apparent violation or, if
contested, the basis for disputing the
apparent violation.

The corrective steps that have been taken and
the results achieved.

The corrective steps that will be taken.

The date when full compliance will
be (or has been) achieved.

Apparent violation of License Condition 12:

Name an individual on the license to fulfil the duties and

Radiation Safety Officer (RSO)

MCD designated RSO, Timani Samau,
moved off island just prior to the

of the routine i ion by the

NRC. MCD applied to an amendment to the
license (dated May 17, 2024), for Ben
Maraivalu to replace Timani.

NRC technical review of Ben's training and
RSO certificate indicated that the RSO
training for Ben did not meet the
requirements listed in Appendix C of
NUREG-1556, Vol. 1, Rev 2. The initial RSO
training was undertaken in New Zealand.

MCD have engaged our nuclear gauge supplier
to provide the necessary user safety training,
however they were unable to provide the RSO
training due to a requirement to ship hard
copies of the taining materials and the materials
constantly getting lost on route.

Therefore, we engaged the American Portable
Nuclear Gauge Association (APNGA) to provide
the required RSO training.

RSO training undertaken by provider
APNGA:

Ben Maraivalu - (10/10/2024)
John Faamau - (10/11/2024)

RSO training certificates are appended

Apenisa Maraivalu (Ben) has been
named RSO on the 'MCD amendment
application dated May 17, 2024 for
NRC License No. 56-29396
(Amendment No. 5)".

Back up RSO is John Faamau.

Apenisa Maraivalu (Ben) -
(10/10/2024)

John Faamau - (10/11/2024)

Apparent violation of License Condition 15:

Conduct a physical inventory every 6 months to account for all sealed sources
and/or devices received and possessed under the license.

Inventory procedure, under the license, to
conduct a physical invetory every 6 months
was not followed.

Inventory Register has been developed, and
included in the Radiation Safety Plan (R4) -
dated July, 2024.

See appended inventory register.

RSO will perform all required checks
and tests, relating to NRC License No.
56-29396 and condition 12 - including
inventory checks, as per the MCD
Radiation Safety Plan (R4).

Inventory register established
03/13/2024. A copy of this inventory
is appended

Apparent violation of License Condition 17

Have a lock or outer locked container designed to prevent unauthorized or
accidental removal of the sealed source from its shielded position.

MCD acknowledge that a nuclear gauge was
left unattended and not locked at time of
inspection.

MCD have padlocked all gauges and
manufactured a lock box for use when travelling
with the gauge. This lock box s affixed to the
transportation vehicle.

Photo evidence is

NDM cabinets will be locked at all
times, with the key available to the RSO
(or delegate).

All gauge handles are locked with a
padlock, inside the lockable cabinet.
This was completed on 10/10/2024.

Apparent violation of 10 CFR 30.34(i):

Use a minimum of two independent physical controls that formed tangible
barriers to secure portable gauges from unauthorized removal.

Only one physical barrier (laboratory
entrance) was in place at time of
inspection.

MCD have constructed a storeroom within the
laboratory, with another lockable room inside,
housing the NDM gauge lockable cabinets (2 off,
to house the three NDMs). The window in the
storeroom has also been suitable boarded up to
prevent any unwanted access.

This makes three tangible barriers to
unauthorized removal.

The laboratory door is locked each
night. In addition, the second and third
doors will also be locked at all times.

This second lockable cabinet was
manufactured and installed on

10/23/2024.

Photo evidence is appended.

The storeroom and lockable inside
room were implemented on 24
February, 2024. The window was
boarded up on 10/22/2024, for added
security.

Apparent violation of License Condition 13:

Sealed sources were not routinely tested
for leakage, per the certificate of

Test sealed sources for leakage and contamination at intervals not to exceed the |registration and were not regularly

intervals specified in the certificate of registration.

calibrated in line with manufacturer details.
There were gaps between 2022, 2023 and
2024.

MCD understand the requirement to perform
leakage tests on sealed sources at a minimum of
6-monthly intervals. Recent testing was
performed on 03/13/2024 and more recent
samples were sent for testing on 10/17/2024
(for all three gauges).

This information is documented in the inventory
register in #2 (evidence) above.

Calibration certificates are appended as
evidence (noting only one gauge is currently
calibrated, as awaiting updated license to be
able to send the other two for calibration /
fixing).

RSO will perform all required checks
and tests, relating to NRC License No.
56-29396 - including leakage tests on
sealed sources, at the minimum
frequency of 6-months, as per the
Radiation Safety Plan (R4).

RSO will consult the inventory register
(in V02) for due dates for leak testing
and calibration, to maintain
compliance.

Historic leak test resutls are appended,
along with evidence for sending recent
leak test results

MCD expect the results from the
most recent samples (sent to
Humboldt on 10/17/2024) by
10/30/2024.

Awaiting updated license to be able
to send two of our gauges to
Humboldt for calibration / fixing.

Apparent violation of License Condition 19

Maintain a logbook that remained at the storage location, indicated for each
portable gauge possessed by the licensee: the date(s) of use, name(s) of the
authorized users who will be responsible for the gauge, and the temporary job

site(s) where the gauge will be used.

Whiteboard was used to log NDM gauges
in/out, with a manual physical logbook
available in the laboratory managers office
at the time of inspection.

The physical logbook failed to conduct this
activity in accordance with the program,
and maintain the logbook at the storage
location. The manual logbook includes all
gauges and provides, date of use, name of
authorised user responsible for the gauge
and temporary job site / location where
gauge will be used.

Logbook entires for 2024 can be viewed in
the appended evidence

Physical logbook is now mounted on the wall of
the locked storeroom, along with the
whiteboard used for assessing inventory
contained in storeroom.

In addition, MCD have included a separate
logbook in each NDM gauge case, to allow a
record of use to travel with the unit.

The physical logbook will continue to be
used and located in the storage
location. The whiteboard will be used
in unison, to track gauges that are
in/out of the storeroom/lab. The
individual logbooks, will also be
completed prior to transporting a unit
to a temporary job site.

The physical logbook was relocated
to the storage location on
03/13/2024.

Apparent violation of License Condition 19:

Possess and use, or have access to and use, a radiation survey meter.

MCD produced a radiation survey meter
that was not functioning and operational at
time of inspection.

MCD have ordered and received a new Radiation
Survey Meter (10/13/2024). Unit is due to arrive
in AMSAM on 25/10/2024.

MCD will maintain the calibration of
this unit (due date 7/23/2025). Meter
will be used in the event of an incident
to determine if the shielding source is
in intact, as well as during leak test of
sealed sources - to monitor exposure.

In the event of a leakage result - the
values will be reported immediately, as
per our Radiation Safety Plan (R4).

Register to record results on MCD
SharePoint and appended as evidence

Radiation Survey Meter due to arrive
to the laboratory in AMSAM on
10/25/2024.

See photo of unit appended, along
with calibration certificate of
purchased unit.




Apparent violation of License Condition 19

Maintain i ing that

are not

likely to receive a radiation dose in excess of the NRC regulatory limits.

MCD possessed one individual monitoring
device at time of inspection and lack of
access to software did not allow any
oversight of results.

MCD have designated each gauge user with a
unique dosimeter and serial number. As part of
the log in/out process for the gauges, a prompt
and reminder to use and return the dosimeters
is in place on the whiteboard and physical
logbook.

MCD have been continually monitoring
individual users since August 2024.

Following each use, the
results will be uploaded to the software
monitoring system. RSO will monitor
the monthly record summary to ensure
compliance with individual dosimeter
monitoring.

Summary of monitoring records and
photo of dosimeters appended as
evidence

are now in use
for all approved users (August 2024)
and continuously monitored when
the data is uploaded after each use.

Apparent violation of License Condition 19:

Provide portable nuclear gauge users with training that met the NRC criteria.

MCD RSO's, and authorized users, had
previously completed the user safety and
RSO training through a New Zealand based
provider (Civil Train). This was deemed not
to be compliant with the NUREG standards
and did not meet the NRC criteria.

MCD RSO's (Apenisa (Ben) Maraivalu & John
Faamau) have completed the ‘Radiation Safety
and Gauge-Use Course’ (including the U.S.D.0.T
refresher) with Humboldt, which is a
prerequisite to the ‘Radiation Safety Officer’
(RSO) certificate, and have now also completed
the RSO training through APNGA.

All authorized users have recently completed
the APNGA Nuclear Gauge and US Transport
training.

o Andrew Kuresa
o William Tooala
©0 Max Tomasi

o Lima Fuavaa

o Ferdinand Muoz

RSO has developed a practical training program
addressing:

All training certificates are appended

MCD hold a register of training,
including the RSO, nuclear gauge safety
and U.S.D.0.T requirements.

All training and refreshers will be kept
up to date by the designated RSO (Ben
Maraivalu)

Ben completed RAD course -
08.13.2024 (cert no. RT13397) from
Humboldt. Ben completed the RSO
training with APNGA on 10/10/2024.

John - completed RAD course -
08.29.2024 (cert no. RT13419) from
Humboldt. John completed the RSO
training with APNGA on 10/11/2024.

Users completed the nuclear gauge
safety training with APNGA on
11/18/2024.

o Andrew Kuresa

o William Tooala

© Max Tomasi

o Lima Fuavaa

o Ferdinand Muoz

Apparent violation of License Condition 19:

Instruct individuals in the U.S. Dept. of Transportation requirements related to

the transport of Class 7 (radioactive) materials).

At time of inspection refresher certificates
were completed with RSO sign-off based on
the New Zealand based training provider
'Civil train Radiation Safety C12'. Training
and sign-off performed by Craig
Wrigglesworth on 30 March 2024.

This was deemed not to be compliant with
the NUREG standards and did not meet the
NRC criteria.

MCD acknowledge that the licensee failed
to instruct individuals of the requirements
of 49 CFR Chapter |, Subchapter C at time of
inspection.

MCD RSO's (Apenisa (Ben) Maraivalu & John
Faamau) have completed the ‘Radiation Safety
and Gauge-Use Course’ (including the U.S.D.0.T
refresher with Humboldt, which is a prerequisite
to the ‘Radiation Safety Officer’ (RSO) certificate,
and now completed the RSO training through
APNGA.

All users have recently completed the APNGA
Nuclear Gauge and US Transport training.

0 Andrew Kuresa
o William Tooala
©0 Max Tomasi

o Lima Fuavaa

o Ferdinand Muoz

Designated RSO has established a preactical
training programme to train all authorised users

in the use of the portable gauges.

All certificates are appended in the V09 folder.

MCD hold a register of training,
including the RSO, nuclear gauge safety
and U.S.D.0.T requirements.

All refresher training will be kept up to
date by the designated RSO (Ben
Maraivalu).

Refer to the appended training matrix.

Training program includes provision for:
Portable gauge theory, operating
procedures, emergency procedures,
security, maintenance, and
transportation procedures; and field
training emphasizing radiation safety,
including dry runs of setting up and
making measurements with the gauge,

g and urveillans
over the portable gauge, performing
routine cleaning and lubrication,
packaging and transporting the gauge,
storing the gauge, and following
emergency and security procedures.

Ben completed the user safety course
on 08.13.2024 (cert no. RT13397)
from Humboldt. Ben completed the
RSO training with APNGA on
10/10/2024.

John - completedthe user course on
08.29.2024 (cert no. RT13419) from

Humboldt. John completed the RSO
training with APNGA on 10/11/2024.

Authorized users completed the
nuclear gauge safety training with
APNGA on 11/18/2024:

©0 Andrew Kuresa

o William Tooala

© Max Tomasi

o Lima Fuavaa

o Ferdinand Muoz

Training certificates are appended
(V09) as evidence.

Apparent violation of 10 CFR 71.5(a):

Use shipping papers that described the transport of Class 7 (radioactive)

materials.

MCD licensed hazmat users did not follow
the requirements for shipping documents
when transporting Class 7 (radioactive)
materials on public highways.

All RSO's and authorized users have undertaken
updated training on U.S.D.0.T Hazmat for Class 7
(radioactive) materials (as above).

See appended (bill of landing) paperwork as
evidence of documentation accurately
describing the appropriate Class 7 (radioactive)
materials during transport - which will be
available during and after transport

See appended (bill of landing)
paperwork as evidence of
documentation accurately describing
the appropriate Class 7 (radioactive)
materials during transport - which will
be available during and kept as a record
in the laboratory office.

Refresher training expiry will be
monitored on the training matrix noted
above.

Appropriate transportation
documentation is in place, as of
10/24/2024.
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\\s\‘w'p,/ 848 A Report number: 2015-W005
S04 All tests reported
jlacwrA o © bsardeigele - Report date: 20/01/2015
i performed In accordance
i///;}\\? remmaraicnamd  WIth the laboratory’s WOA number: N/A
KTART laboratory scope of accreditation
TEST REPORT

. . The Measurement and Order
Eathane: Calibration Centre number: NA
Client’s address: PO Box 9360, Newmarket Auckland
Samples submitted by: | Agnelo Vaz e 26/01/2015
T . Analyses
Samples analysed by: Michelle Thomas completed: 26/01/2015
' . Nuclear density meter SN: 4828
g:::?img;:}' pplied Cs-137 source SN: 6897CM
P i Am-241 source SN: NJO5081
Sample received as: Bud.

Analyses requested: Cs-137, Am-241:Be

The level of radioactivity of the sample was checked using a

Analytical methods: calibrated pancake GM probe.

Concentration: If the measured value is above background at a level of confidence of 95%, then the
concentration of the radionuclide is reported. The reported uncertainty is based on the combined standard
uncertainty (uc) multiplied by a coverage factor (k) = 2 (providing a level of confidence of 95%) as described
by International Organization for Standardization, Guide to the expression of uncertainty in measurement,
1SO, Geneva (1995).

Minimal Detectable Concentration: Reporting of a ‘less than’ result means that the measured value was
consistent with a background measurement. The minimal detectable concentration with a level of confidence
of 95% for both errors of the first and second kind is calculated as described by Currie in: L A Currie, Limits
for qualitative detection and quantitative determination: Application to radiochemistry, Anal. Chem. 40(3)
(1968) 586-593.

Traceability: Traceability to appropriate national or international standards is maintained. Details are
available on request.

Page 1/2 QM template: V 12.0

INSTITUTE OF ENVIRONMENTAL SCIENCE AND RESEARCH LIMITED
National Centre for Radiation Science: 108 Vicloria Street, Christchurch Central, Christchurch 8013 )
PO Box 29181, Christchurch 8540, New Zealand / T: +64 3 351 6019 F: +64 3 351 0010 ™ www.esr.crinz




Results

NRL number Client sample code Caesium-137
{Ba/sample)
2015-W005 Nuclear density meter SN: 4828 <15
Cs-137 source SN: 6897CM ’
NRL number Client sample code Ame;i:;ium-
(Bg/sample)
2015-W005 Nuclear density meter SN: 4828 <11
Am-241 source SN: NJ05081

Additional Information

* Results relate only to the samples as received.

* No significant level of radioactivity was detected. The leve! of radioactivity is
deemed to be significant if there is only a small probability (< 0.05 %) that the
measurement result was caused by a fluctuation in the background level.

e The activity on each sample received for each radionuclide stated on this report is
less than 0.2 kBq.

This report, or any copy of it, is only valid if it is complete.

i

.;.'_,:,,./M
%/«E
/" e

CD"ff"f\“!i‘kolaus Hermanspahn, Environmental Physicist

Date: 29/01/2015

Report date: 29/01/2015 Report No: 2015-W005 Page 2/2



radpro

WIPE TEST CERTIFICATE WTC-MCD-002

' issued to; Toetau Pouifi Tufunga Certificate number: | WTC-MED-002
! MeConnell Dowell (Ametican Samoa) i
i + S hed
; | PO Box 4664 | Certificate date: - 16 March 2017 |
I | Airport Road, Industsial Park | Grder number: 80031 1848
i Pago Pago, American Samoa 1
‘ | Boe Total pages: i
| S =¥ S | [OUR— = i S
! Equipment type: | Nuclear Density Meta
| Equipmant serlal number: | 4828 :
== ! 4
] Source serial number: 5897CM
i > — e I - =
| Sample submitted by: Stu Moulding . Sample taken: | 07 February 2017
| RadPro sampis number: ' WTKO118 5 Sample received: 1 15 March 2047 ;
Sample media: . Bucton Dickinson SWLUBE Applicator Ref: 220080 '
l Sample analysis type: | C3-137 Analysis date: _ 1% March 2017
! Sample analysed by: Carl Dawson . Measured activity: < 0.88 Bg
Method of Analysls

The levet of radicactivity presant on the sample was counted using a calibrated GM pancake probe and scaler

Activity

The activity of the radionuclide s reported if the measured value is above background at a bovel of confidence

of 85%

Minimum Detectable Activity

Reporting a “less than” result means that the measured value was consistent with a background
megaurement  The minimum detectable activity with a level of conlidence of 95% 15 determined as described
by Cutrne LA in Linnits for guolitative defection and quantification determination, Analyticol Chemistry

#}3).587-5593, 1968

Notes

1 This gertificate apphies only 1o the sample identified above

No significant level of radicactivity was detected on the sampie identified above. The level of radioactivity
15 deemed to be significant if there is only a small probability (< 8.05%) that the measured value was
caused by a Huctuatton i the background radiation level

{0.GO5 udi)

3 The activity on the sample for the radionuchde identidied in the snalysis type above is less than 185 Bg

This certificate, or any copy of it, is only valid if it is complete.

-

" Certificate authorised by:

f Signature:

.f'

{ Name: | Carl Dawson

| on: [ 16 march 2017

Pageloll

Radiation Protection Services Limited P: 03-741-1807
PO Box 79128, Avonhead, Christchurch B446 F: 03-741-1585
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The Measurement &
Calibration Centre

19 February 2015 CALIBRATION
CERTIFICATE

McConnell Dowell Construction Limited

PO Box 2758

Shortland Street

Auckland 1140

Attention: Simon Batchelor

Client Ref: Simon Batchelor

Certificate No: 706902.00 Page 1 of 3 Pages
CALIBRATION OF A NUCLEAR MOISTURE DENSITY GAUGE.

DESCRIPTION: A gauge for measuring the compaction and moisture content of soils.

MANUFACTURER: Humboldt Scientific.

IDENTIFICATION: Serial Number of Gauge 4828
Serial Number of Gamma Source 6897CM
Serial Number of Neutron Source NJO5081

DATE OF EXAMINATION: 17 February 2015.

BASIS OF EXAMINATION: “Methods manual section 6.9”. NZS 4407: Test 4.2.4 1991
Calibration of a Nuclear Surface Moisture-Density Gauge using five standard density blocks
and two standard moisture blocks. The blocks have calibrations that are traceable to national
standards.

The gauge calibration is valid for the density range 1728 to 2756 kg/m>.

The density and moisture calibration was checked both on arrival and after final calibration.
The gauge was fully serviced to restore factory mechanical and electrical settings before the
final calibration.

To maintain compliance with this standard the gauge must be calibrated at least every two
years or after major repairs.

Report prepared by: Approved Signatory: Pr

/, /,
“ Al

Agnelo/Vaz Agnelo Vaz Steven Anderson

Report chigcked by: 587
s A
All measurements
Tim Hunter o reported herein have been
lnew zealand accredited peﬁormed in accordance
calibration with the laboratory’s

laboratory scope of accreditation

This cerfificate shall not e oo ! Lt f Il approval from the Measurement and Calibration Centre.

MCC 19 Morgan Street, Newmarket, Aucklond 1023 p. +64 93621720 e. enguines@thermncc.co.nz
PO Box 9360, Newmnarket, Auckland 1149, New Zealand f. +649 3621729 w. www.themcc.co.nz

A Division of Geotechnics Lid




THE MEASUREMENT & CALIBRATION CEHTRE LIMITED (MCC)
TERMS OF BUSINESS

1. GENERAL

1.1
and

1.2
OWNERSHIP

1.3

2. QUOTATIONS AND ESTIMATES

2.1
22

7. WARRANTIES
7.1

3. PERFORMANCE

31 8. LIABILITY AND INDEMNITY

8.1 shall
3.2 i under no liability in respect of the provision of goods and

3.3/

3.4

4. PAYMENT
410

9. TERMINATION

42111 f 9.1
notification of their readiness, MCC may charge the Client for their

4.3
10. INTELLECTUAL PROPERTY

5. CONFIDENTIALITY AND PUBLICATION OF RESULTS
5.1

5.2

5301 _ . NOTICES

may if 1w 1" sent by fax.



The Measurement & Calibration Centre Ltd
Continuation of Certificate No. 706902.00 Page 2 of 3 Pages
CALIBRATION OF A NUCLEAR MOISTURE DENSITY GAUGE

RESULTS

Due to the effect of chemical composition or site conditions, the calibration equations derived
from the standard blocks may not be applicable to all materials. The standard test method
does not give guidance as to what constitutes a separate material type for which a different
calibration is required. It is expected that each user will determine which materials need
separate calibrations, based upon experience and field conditions.

Leak Test
A leak test was carried out by the National Centre for Radiation Science and no significant
level of radioactivity was detected. Refer ESR report No 2015-W005.

Density.
The gauge calibration has been verified on a Limestone block and a Granite block. The mean
density of the two blocks is 2431 kg/m>. The response of the gauge to the mean density of the
blocks is assumed to be equivalent to soil.
The estimated measurement uncertainty of the laboratory calibration expressed at the 95%
confidence level is:-

Backscatter Mode + 50 kg/m?

Direct Transmission Mode + 27 kg/m>
The coverage factor is 2.

Moisture.

The gauge calibration has been verified on a Magnesium block with zero moisture, and a
composite block of Polyethylene and Aluminium, allocated with an equivalent moisture
content of 499 kg/m3.

The estimated measurement uncertainty of the laboratory calibration expressed at the 95%
confidence level is + 19 kg/m? at 500 kg/m> and + 5 kg/m> at zero moisture.

The coverage factor is 2.

Environmental conditions.
Temperature 20°C + 0.5°C
Relative Humidity 55% + 5%

Density Calibration Equation :
Density kg/m® = 1/B x Ln ( A/ (( Count /Std Count ) + C))

Moisture Calibration Equation :
Moisture kg/m* = (( Count / Std Count - E )/ F ) x 100

Table Definitions

CR - is the ratio of the counts at 1762 kg/m> and 2243 kg/m>

PREC - is the repeatability of the gauge at a 68.3% confidence level for the 1 minute period.
CE - is half the difference between the Granite and Limestone equations.

RMSE - is the RMS value of all the types of errors ( PREC and CE ) and an estimated Void
error.



The Measurement & Calibration Centre Ltd
Continuation of Certificate No. 706902.00 Page 3 of 3 Pages
CALIBRATION OF A NUCLEAR MOISTURE DENSITY GAUGE

HSI
UNITS:  SI CALIB DATE: 02/17/15
GAGEMODEL: H5001EZ  SER: 4828 CALIB BAY: 1
SOURCETYPE: GAMMA NEUTRON STD COUNT:  DENSITY: 30714
SERIAL: 6897CM  NJOS5081 MOISTURE:  488.95

** DENSITY CALIBRATION DATA **
DEPTH MAGNESIUM MAGN/ALUM ALUMINUM LIMESTONE GRANITE

1778 2213 2706 2233 2644
BS 1215.5 871.8 643.3 774.1 625.9
50 4462.7 3089.4 2077.2 2761.9 2049.6
75 - 4361.4 2887.6 1817.8 2535.0 1776.3
100 4117.2 2604.2 1541.7 2267.6 1506.4
125 3777.1 22752 1274.6 1951.2 1251.4
150 3373.8 1955.2 1039.6 1660.1 1008.4
175 2939.8 1613.0 824.1 1373.7 805.3
200 2478.6 1315.6 647.0 1094.9 631.6
225 2053.8 1035.6 502.0 865.4 488.6
250 1664.6 812.4 393.4 675.3 3813
275 1340.1 635.0 309.7 531.6 297.2
300 1077.2 506.8 245.9 414.5 239.1
** DENSITY PERFORMANCE at 2000 kg/m”3 EIZS pc% il
DEPTH B*1000 c CR PRE E RMSE
BS 2.62944 1.28972 -0.11513 1.86 9.81 31.26 36.90
50 8.09591 1.03837 ~ -0.12747 1.65 4.56 27.03 28.53
75 9.00304 1.07652 -0.03632 1.68 4.15 25.18 26.51

100 10.02304 1.15310 0.00222 1.74 3.89 23.35 24.62
125 11.42397 1.27723 0.00019 1.85 3.73 25.65 26.71
150 11.78560 1.35414 0.01347 1.92 3.71 22.05 23.27
175 14.03085 1.54437 -0.01607 2.10 3.68 19.47 20.81
200 13.64675 1.62777 -0.01153 2.19 3:84 23.41 24.64
225 16.08806 1.84634 -0.03124° 2.43 3.98 18.94 20.55
250 16.67871 2.00059 -0.03594 2.62 4.28 17.76 19.72
275 17.17764 2.15365 -0.03696 2.82 4.65 11.87 15.08
300 14.32110 2.17649 -0.02960 2.85 5.16 21.18 23.56

** MOISTURE CALIBRATION DATA **

“ LOWW HIGHW
0.0 499.0
193 329.0

** MOISTURE PERFORMANCE at 160 kg/m"3 [10pcf] **
E F*1000 CR PREC RMSE

0.03820 1.26934 3.18 4.4 9.8




radpro Wipe Test Kit Instructions

Radistien Protcctisn Rarvicss Limited

Kit Contents

e 1 setofinstructions

¢ 1 source information form

¢ 1 pair of impervious nitrile gloves

¢ 1 wipe pad in plastic transport bag

* 1 cotton-tipped swab in plastic transport tube

¢ 1 pre-printed wipe/swab sample identification label

* 1 pre-addressed self-adhesive envelope for sample return

Radiation Safety

* A personal dosimeter should be worn during this procedure

® Place the radioactive source in its shielded position before testing

® Wear the impervious gioves provided whiie performing the wipe test

e Takeall practicable steps to minimise radiation doses to personnel performing the wipe test

* Remove gloves only after the used wipe pad or swab has be placed inside its transport bag/tube
® Wash hands thoroughly once gloves have been removed

Test Procedure

Ensure that all applicable regulatory requirements and local rules for leak testing are met. Refer to
any specific wipe-test instructions provided by the manufacturer of the equipment or source under
test prior to taking the wipe sample.

Select either the stick swab or the pad to make the wipe. If the source being wiped is emitting high
levels of radiation or if there are irregular surfaces with hard to reach areas, select the stick swab. If
the surfaces are accessible and easy to wipe, select the pad. Please note the analysis cost, whether
pre or post-paid, covers analysis of only one of the media types included in the kit.

Remove the applicable swab or pad media from its transport tube or bag. The media can be left dry
or it can be moistened with water, ethanol or detergent should this be appropriate for the type of
equipment or source being wiped. Thoroughly wipe all of the test areas and return the sample
media to its transport tube or bag.

Remove gloves by grasping their inner surface at the wrist and pulling off. Quarantine gloves until
the results of the wipe test are known allowing them to be later disposed of in a suitable manner.
Do not handle kit packaging until gloves have been removed to help avoid cross-contamination. If
available, a survey meter should be used to check the sample for gross levels of contamination.

Sample Return and Analysis

Affix the sample identification label to the outside of the wipe sample transport tube or bag.
Complete the source information form. Seal the wipe sample and completed source identification
form inside the pre-addressed envelope, apply postage and return for analysis. Please contact us if
there is reason to believe that the surface dose rate outside the package could exceed 5 pSv/hr. On
completion of sample analysis at our laboratory, a leak test certificate will be issued confirming the
total activity of any radioactive material detected on the sample.

Radiation Protection Services Limited P: 03-741-1807
PO Box 79128, Avonhead, Christchurch 8436 F: 03-741-1585
http://www.radpro.co.nz 01 May 2016



THE SCIENCE
g THE
TRUTH

\\\‘\\‘\\'32// : Report number: 2017-W053
=4 WO Report date: 28/04/2017

S ACCREDITED LABORATORY | WOA number: N/A
TEST REPORT

; 5 The Measurement and Order
o S Calibration Centre number: -
Client’s address: P O Box 9360, New market, Auckland 1149

" R Date
Samples submitted by: | Agnelo Vaz racsived: 28/04/2017
) ; Analyses

Samples analysed by: Michael Lechermann completed: 28/04/2017

Nuclear Density Meter 4828

dC::;(l?i:lte};:}xpplled Cs-137 source number: 6897CM

g Am-241 source number: NJO5081
Sample received as: Bud
Analyses requested: Cs-137, Am-241

The level of radioactivity of the sample was checked using a calibrated

Analytical methods: pancake GM probe.

Concentration: If the measured value is above background at a level of confidence of 95%, then the
concentration of the radionuclide is reported. The reported uncertainty is based on the combined standard
uncertainty (uc) multiplied by a coverage factor (k) = 2 (providing a level of confidence of 95%) as described by
International Organization for Standardization, Guide to the expression of uncertainty in measurement, ISO,
Geneva (1995).

Minimal Detectable Concentration: Reporting of a ‘less than’ result means that the measured value was
consistent with a background measurement. The minimal detectable concentration with a level of confidence
of 95% for both errors of the first and second kind is calculated according to ISO standard 11929 “Determination
of the characteristic limits (decision threshold, detection imit and limits of confidence interval) for measurements
of ionizing radiation — Fundamentals and application”.

Traceability: Traceability to appropriate national or international standards is maintained. Details are available
on request.

Scope of accreditation: All test results in this report are part of the laboratory’s scope of accreditation unless
marked otherwise.

Page 1/2 QM template: V 14.0

INSTITUTE OF ENVIRONMENTAL SCIENCE AND RESEARCH LIMITED
Matinnal Centra far Radiatinn Seiance: 27 Cravke Bet Christeharch B041




Results

Caesium-137
Sample number Client sample code (Bg/sample)

Cs-137 source

70 number: 6897CM =S

Americium-241
Sample number Client sample code (Bg/sample)

Am-241 source
S number: NJ05081 <1

Additional Information

Results relate only to the samples as received.

No significant level of radioactivity was detected. The level of radioactivity is
deemed to be significant if there is only a small probability (< 0.05 %) that the
measurement result was caused by a fluctuation in the background level.

The activity on each sample received for each radionuclide stated on this report is
less than 0.2 kBaq.

This report, or any copy of it, is only valid if it is complete.

Al /
/i\' |

i1
?

|
N l“

o/

Michelle Thomas, Environmental Radiochemist

Date: 28/04/2017

Report date: 28/04/2017 Report No: 2017-W053 Page 2/2
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The Measurement &
Calibration Cenire

1 May 2017 CALIBRATION
CERTIFICATE

McConnell Dowell Constructors Limited
30 Old Wairoa Road

Papakura

Auckland

Attention: Simon Batchelor

Certificate No: 709668.00
Page 1 of 3 Pages

CALIBRATION OF A NUCLEAR MOISTURE DENSITY GAUGE.
Description: A gauge for measuring the compaction and moisture content of soils.

Manufacture: Humboldt Scientific.

Model: 5001 EZ

ldentification: Serial Number of Gauge 4828
Serial Number of Gamma Source 6897CM
Serial Number of Neutron Source NJO5081

Date of examination: 27 April 2017.

Basis of examination: “Methods manual section 6.9”. NZS 4407: Test 4.2.4 1991 Calibration of a
Nuclear Surface Moisture-Density Gauge using five standard density blocks and two standard
moisture blocks. The blocks have calibrations that are traceable to national standards.

The gauge calibration is valid for the density range 1778 to 2706 kg/m”.

The density and moisture calibration was checked both on arrival and after final calibration.

The gauge was fully serviced to restore factory mechanical and electrical settings before the final
calibration.

To maintain compliance with this standard the gauge must be calibrated at least every two years or
after major repairs.

Report prepared by: Report checked by: Approved Signatory:
Agnelo Vaz Tim Hunter ) Agnelo Vaz
a 1 am the author of this I have reviewed this a i gg,ea%pmving this
. g document document 5 X document
The MCC The MCC The MCC
Project Director:

Steven Anderson

/:[ j | am approving this
ven e~ document

2017.05.01 13:23:55 +12°00°

A% maaseremants reported
heren Have bean parlormie
W moeordance with e
labamwysnmpeof

ACCRERITIS L SRATIIE A SR Oy

Please do not reproduce this certificate expect in full



Results:

Due to the effect of chemical composition or site conditions, the calibration equations derived from
the standard blocks may not be applicable to all materials. The standard test method does not give
guidance as to what constitutes a separate material type for which a different calibration is required.
It is expected that each user will determine which materials need separate calibrations, based upon
experience and field conditions.

Leak Test:
A leak test was carried out by the Office of Radiation Safety and no significant level of radiation was
detected. Refer ESR report No 2017-W053.

Density:
The gauge calibration has been verified on a Limestone block and a Granite block. The mean density
of the two blocks is 2431 kg/m?. The response of the gauge to the mean density of the blocks is
assumed to be equivalent to soil.
The expanded measurement uncertainty of the laboratory calibration expressed at the 95%
confidence level is:-

Backscatter Mode * 50 kg/m3

Direct Transmission Mode * 27 kg/m?
The coverage factor is 2.

Moisture:

The gauge calibration has been verified on a Magnesium block with zero moisture, and a composite
block of Polyethylene and Aluminium, allocated with an equivalent moisture content of 499 kg/m3,
The expanded measurement uncertainty of the laboratory calibration expressed at the 95%
confidence level is + 19 kg/m? at 500 kg/m?® and * 5 kg/m? at zero moisture.

The coverage factor is 2.

Environmental conditions:
Temperature 20°C + 0.5°C
Relative Humidity 55% =+ 5%

Density Calibration Equation:
Density kg/m* = 1/B x L, ( A/ {{ Count /Std Count ) + C))

Moisture Calibration Equation:
Moisture kg/m? = ((Count / Std Count-E )/ F ) x 100

Table Definitions:

CR - is the ratio of the counts at 1762 kg/m?® and 2243 kg/m?*

PREC - is the repeatability of the gauge at a 68.3% confidence level for the 1 minute period.
CE - is half the difference between the Granite and Limestone equations.

RMSE - is the RMS value of all the types of errors { PREC and CE ) and an estimated Void error.



THE MEASUREMENT & CALIBRATION CENTRE

LU CALIB DATE:  04/27/17
GAGE MODEL:  H5001EZ SER: 4828 CALIBBAY: 1
SOURCE TYPE: GAMMA  NEUTRON STD COUNT: DENSITY: 2916.8
SERIAL: 6897CM  NJO5081 MOISTURE:  484.6
% DENSITY CALIBRATION DATA **
DEPTH MAGNESIUM  MAGN/ALUM  ALUMINUM LIMESTONE GRANITE
1778 2213 2706 2233 2644
BS 1159.7 834.9 616.5 747.1 599.6
50 4274.7 2972.6 2005.9 2653.2 1939.3
75 4179.7 2758.0 1728.4 2440.5 1702.8
100 3943.8 2498.8 1467.4 2165.5 1445.9
125 3625.8 2179.6 1219.4 1877.0 1184.4
150 3223.8 1868.5 984.4 1586.8 964.8
175 2805.1 1552.0 791.2 1303.1 766.5
200 2376.4 1258.7 623.6 1052.4 602.7
225 1980.9 1004.2 4883 833.9 467.4
250 1604.6 793 .4 382.6 653.5 364.2
275 1298.7 621.8 301.4 515.9 2852
300 1039.8 488.1 2439 405.1 233.7
+* DENSITY PERFORMANCE at 2000 kg/m”3 [125 pcf] **
DEPTH A B*1000 C CR PREC CE RMSE
BS 2.53723 1.25980 -0.11373 1.83 10.1 26.81 33.58
50 7.95057 1.02657 -0.12405 1.64 471 19.22 21.41
75 9.19591 1.07825 -0.03323 1.68 421 24.48 25.88
100 9.67968 1.11354 0.03532 1.71 3.98 27.64 28.76
125 11.69175 1.28636 -0.00202 1.86 379 20.95 22.28
150 11.50749 1.32656 0.02950 1.89 378 24.51 25.66
175 13.09807 1.49954 -0.00319 2.06 3.81 21.80 23.09
200 14.32290 1.65677 -0.01934 222 3.92 19.69 21.19
225 15.83613 1.83336 -0.03078 2.42 4.09 16.68 18.58
250 15.12795 1.93678 -0.03071 2.54 443 16.07 18.35
275 15.88869 2.09857 -0.03403 2.74 479 10.83 14.46
300 16.36777 225784 -0.03661 2.96 5.8 13.24 16.94

#% MOISTURE CALIBRATION DATA **

LOWW HIGH W
0.0 499.0

21.9 327.7
** MOISTURE PERFORMANCE at 160 kg/m"3 [10pcf] **

E F*1000 CR PREC RMSE

0.04393 1.26460 3.09 435 10.0
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Wipe

LEAK TEST CERTIFICATE

instructions

I Use wipe roced
DESCRIPTION OF DEVICE/SOURCE Do Not Write In This Space as describ:d in u:::
Mode) SOOI cor ¥oy For HSI Use Only device manual .
_S-BURCE —LLO o _E REMOVABLE ACTIVITY 2 Enter all information
Material - %%Q._Q__?-,_ Bet/Gam Alpha \ under description.
souiistel, om __._OS__l_‘_-folﬂ uC i O uCi Print or type return
hE[ gl ) address in the Space
— Humboldt Scientific provided
RSO Name [OETAU Juruca By S. 4 Wipe son;rce (s)
Telephone (RU3IASK - | Date { put filtter paper 0?:
300171 the plastic bag.
Return 5 Keep the middle copy and mail
Addrees e I ELL Do ELE ; ;2;3,1‘?(:1\ and bag to Humboldt.
ulations require that
’ ; at sources
P?::;e "/b?%b{h/ﬂ R A Semos - with removable activity greater
Tyaele, 0@0/( [[@Q{/ than 0.005 uCi be removed from
Print P @ 799 service for repair and decontam-
Clearly 7%(//—/51 /Uﬁl Z /mdgnup-@m ‘hation or disposal. Authorities
must! be notified.

HUMBOLDT SCIENTIFIC INC. 2525 Atlantic Ave., Raleigh, NC 27604, (919) 832-3190

Device Identlflcatlon

Make:

Sealed Source Identification:

Radioisotope:

Result of Leak Test:

Calibration Date:

Calibration Constant {pCi/cpm):
Background Measurement (cpm):
Sample Measurement (cpm):
Removable Activity (uCi):
Measurement Date:

Measured By:

This certifies that the leak test results are:

Humboldt Model: 5001 Serial No.:
Source (1) Source (2)
CS-137 AMBE241
6897CM NJ05081
BETA/GAMMA ALPHA
9/24/2018 9/24/2018
1.39 1.65

75 0

75 2
0.00E+00 0.00E+00
9/24/2018 9/24/2018
S. HOGAN

4828

v

Less than 185Bq
(0.005 uCi)

Greater than 185Bq
(0.005 uCi)

Regulations require that sources with removable activities greater than 0.005 (5.0E-03) uCi (185Bq) be removed from service for repair
and decontamination or disposal. Authorities must be notified.

Humboldt Scientific, Inc.
2525 Atlantic Ave., Raleigh NC 27604, USA
Tel: (919) 832-6509, Fax: (919) 833-5283
License: NC092-750-1
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Wipe

LEAK TEST CERTIFICATE

instructions

I Use wipe roced
DESCRIPTION OF DEVICE/SOURCE Do Not Write In This Space as describ:d in u:::
Mode) SOOI cor ¥oy For HSI Use Only device manual .
_S-BURCE —LLO o _E REMOVABLE ACTIVITY 2 Enter all information
Material - %%Q._Q__?-,_ Bet/Gam Alpha \ under description.
souiistel, om __._OS__l_‘_-folﬂ uC i O uCi Print or type return
hE[ gl ) address in the Space
— Humboldt Scientific provided
RSO Name [OETAU Juruca By S. 4 Wipe son;rce (s)
Telephone (RU3IASK - | Date { put filtter paper 0?:
300171 the plastic bag.
Return 5 Keep the middle copy and mail
Addrees e I ELL Do ELE ; ;2;3,1‘?(:1\ and bag to Humboldt.
ulations require that
’ ; at sources
P?::;e "/b?%b{h/ﬂ R A Semos - with removable activity greater
Tyaele, 0@0/( [[@Q{/ than 0.005 uCi be removed from
Print P @ 799 service for repair and decontam-
Clearly 7%(//—/51 /Uﬁl Z /mdgnup-@m ‘hation or disposal. Authorities
must! be notified.

HUMBOLDT SCIENTIFIC INC. 2525 Atlantic Ave., Raleigh, NC 27604, (919) 832-3190

Device Identlflcatlon

Make:

Sealed Source Identification:

Radioisotope:

Result of Leak Test:

Calibration Date:

Calibration Constant {pCi/cpm):
Background Measurement (cpm):
Sample Measurement (cpm):
Removable Activity (uCi):
Measurement Date:

Measured By:

This certifies that the leak test results are:

Humboldt Model: 5001 Serial No.:
Source (1) Source (2)
CS-137 AMBE241
6897CM NJ05081
BETA/GAMMA ALPHA
9/24/2018 9/24/2018
1.39 1.65

75 0

75 2
0.00E+00 0.00E+00
9/24/2018 9/24/2018
S. HOGAN

4828

v

Less than 185Bq
(0.005 uCi)

Greater than 185Bq
(0.005 uCi)

Regulations require that sources with removable activities greater than 0.005 (5.0E-03) uCi (185Bq) be removed from service for repair
and decontamination or disposal. Authorities must be notified.

Humboldt Scientific, Inc.
2525 Atlantic Ave., Raleigh NC 27604, USA
Tel: (919) 832-6509, Fax: (919) 833-5283
License: NC092-750-1
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| Wip;’Date DO’I‘@"/9
K. & )

LEAK TEST CERTIFICATE

Iinstructions

1 Use wipe procedurea
DESCRIPYTION OF DEVICE/SOURCE Do Not Write In This Space as described in th:
Mode! SO/ Ser Hggg, For HSI Use Only device manuat .

SOURCE 1 SOURCE REMOVABLE ACTIVITY 2 Enter atl information
waterial  ES-TET By gurie|| Sopicam  Alone 3 brint or type. rei
Source Ser N.Tmﬁe uCi -——O—— uCi a;;?;s:ri;ﬂ:: Feturn
. ‘ Humboidt Scientific provided ¢ space
TS? N:me 7? ﬂ, /v, - By .Tt \.S 4 Wipe source (s) and
elephone ({2 %J AN 5/28’ Date 1Q put filter paper in

the plastic ba

5200174 9.
Return . 5 Keep the middlie copy and maili

/4 this form and bag to Humboldt.
::g;:aa ___;_@CM’\M«,LL Dowert 6 Regulations require that sources
Please mPnF':/“\fﬁ RO/% S4M6?‘I . with removable activity greater
Type or “R{:'IZDX’ ‘/(J?(.ﬂL than 0.005 uCi be removed from

U g i~ ination or disposal. Authoriti

Ciearly m‘“’ L-(Iha must be notified. ot

HUMBOLDT SCIENTIFIC INC. 2525 Atlantic Ave., Raleigh, NC 27604, (919) 832-3190

Device Identification:

Make:

Sealed Source Identification:

Radioisotope:

Result of Leak Test:

Calibration Date:

Calibration Constant (pCi/cpm):
Background Measurement (cpm):
{ Sample Measurement (cpm):
Removable Activity {uCi):
Measurement Date:

Measured By:

i

This certifies that the leak test resuits are:

Humboldt Model: 5001 Serial No.:
Source (1) Source (2)
CS-137 AMBE241
6897CM NJO5081
BETA/GAMMA ALPHA
4/22/2019 4/22/2019
1.42 1.62

80 0

71 0
0.00E+00 0.00E+00
4/22/2019 4/22/2019
S. Tibbels

4828

v

Less than 185Bq
(0.005 uCi)

Greater than 185Bq
(0.005 uCi)

Regulations require that sources with removable activities greater than 0.005 {5.0E-03) uCi (185Bq) be removed from service for repair
and decontamination or disposal. Authorities must be notified.

Humboldt Scientific, Inc.
2525 Atlantic Ave., Raleigh NC 27604, USA
Tel: (919) 832-6509, Fax: (919) 833-5283
License: NC092-750-1
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The Measurement & Calibration Centre
Certificate Number: 712847
. ‘29 October 2019

McConnell Dowell Cohstructors‘(AS) Ltd

Tafuna'Industrial Park
Airport Road

Tafuna

Western District 96799

Attention: Timani Samau

Calibration Certificate — Nuclear Moisture Density Gauge

Description
Manufacturer
Model

Identification

Date of Examination

Basis of Examination

Report prepared by

A gauge for measuring the compaction and moisture content of soils.
Humboldt Scientific

HS-5001EZ

4828

23 October 2019

“Methods manual section 5.32a.01”. NZS 4407: Test 4.2.4 1991
Calibration of a Nuclear Surface Moisture-Density Gauge using five
standard density blocks and two standard moisture blocks. The blocks
hhave calibrations that are traceable to national standards.

The gauge calibration is valid for the density range 1778 to 2706 kg/m3.

The density and moisture calibration was checked both on arrival and
after final calibration. -

The gauge was fully serviced to restore factory mechanical and electrical
settings before the final calibration.

To maintain compliance with this standard the gauge must be calibrated
at least every two yeéars or after major repairs.

Report checked by

. Allan Patterson,
».// Bernard Kriel Technical
: Calibration Technician /J - echnica
o Manager

Approved Signatory

Allan Patterson,
){ﬁ% Technical

Manager

IANZ Accreditation no 587

The Measurement & Calibration Centre - A division of Geotechnics Group

N Almeawnﬁcnnupcmd
I N Z Haeln aua bgen performed 19 Morgan Street, Newmarket, Auckland | PO Box 9360, Newmarket, Auckland 1149

in accardance with the
Iaboratary’s scopa of

TBRATION L

p +64 9 356 3510 | calibration@themcce.co.nz | www.themcc.co.nz Pagelof3



Results:

Due to the effect of chemical composition or site conditions, the calibration equations derived from the standard
blocks may not be applicable to all materials. The standard test method does not give guidance as to what
constitutes a separate material type for which a different calibration is required. It is expected that each user will
determine which materials need separate calibrations, based upon experience and field conditions.

Density:
The gauge calibration has been verified on a Limestone block. The density of the Limestone block is 2225 kg/m?.
The expanded uncertainty of measurement of the laboratory calibration expressed at the 95% confidence level is:-
Backscatter Mode + 50 kg/m3 .
Direct Transmission Mode + 27 kg/m?
The coverage factor is 2.

Moisture:

The gauge calibration has been verified on a Magnesium block with zero moisture, and a composite block of
Polyethylene and Aluminium, allocated with an equivalent moisture content of 535 kg/m?.

The expanded uncertainty of measurement of the laboratory calibration expressed at the 95% confidence level is +
19 kg/m? at 500 kg/m?® and + 5 kg/m? at zero moisture.

The coverage factor is 2.

Environmental conditions:
Temperature 20°C £ 0.5°C
Relative Humidity 55% % 5%

Table Definitions:

CR - is the ratio of the counts at 1762 kg/m? and 2243 kg/m?.

PREC - is the repeatability of the gauge at a 68.3% confidence level for the 1 minute period.
CE - is half the difference between the Granite and Limestone equations.

RMSE - is the RMS value of all the types of errors (PREC and CE) and an estimated Void error.

The Measurement & Calibration Centre — A division of Geotechnics Group Page 2 of 3
Calibration Certificate: 712847 Date Issued: 29 October 2019



O wmcc

The Measurement & Calibration Centre
UINTTS: = ST CALIB DATE: 1023/19
GAGE MODEL: HS5001EZ SER: 482 CALIB BAY: |
SOURCE TYPE: GAMMA NEUTRON ST COUNT: DENKITY, 2770.5
SERIAL: O6RITCM  NIOAURI MOISTURE: 490.2
* PDENSITY CALIBRATION DATA **
DEPTH MAGNESIUM  MAGN'ALEM  ALUMINUM LIMESTONE GRANITE
1770 2217 20 ot 2029
BS 1139.0 785.0 5840 705.0 5870
50 4065.8 28184 1907.5 2464.3 12859
75 3578.2 2ot o2 2295.1 {4379
100 3768.3 23069.5 1398.8 2027.6 13506
125 4378 20028 HITR3 17607 11379
150 0709 1767.6 945.0 1496.6 9319
175 0783 06,9 7519 12324 7514
260 23003 19879 49 993.2 AL
225 1863.7 93529 458.1 790.7 460.2
250 1531.% T49.2 ez d ol 305.0
75 12348 3R5.0 285.5 487.6 19238
300 H88.1 $02.8 2315 870 241K
i ** DENSITY PERFORMANCE at 20 kg ™2 _[125 peg_ # 4
DEPTH A B*loot ¢ CR PRE: E RMSE
BS 4.2321v 1.50510 BNkl 213 %33 46,73 50.32
50 7.58698 098762 08254 1ot 485 41.58 4308
78 899772 LOTE2R H.02720 fae7 4,35 3220 335
160 9.56215 110414 005314 1.70 4.07 37.71 38.58
125 1125832 127217 006271 1.&4 394 2844 29.51
150 1141778 1.32855 0.03027 1.89 399 3G.20 31.19
175 1288186 1.48540 000351 203 3,98 32.16 33.09
o1 H £3.51448 {61043 <H.002a97 217 406G 3328 34.23
225 1261369 1.68632 -0.00506 225 428 3181 32.94
i H i4.3030n0 {59407 £.02372 249 4.52 3870 Jo.82
275 £S.37022 2.06524 £.03E55 2.7D 4.88 3410 3546
Ion {45547 26T’ -LG3250 254 530 3559 35
¥+ MOISTURE CALIBRATION DATA #*
LOWW HIGHW
EXH 5354
244 3270
#% MIOISTURE PERFORMANCE at 100 kg m*3 [10pcf] **
E Fe1000 LR PREC RMSE
04751 115449 298 3.7 0.5
1ANZ Accreditation no 587

IANZ

Al measurements reported

The Measurement & Calibration Centre ~ A division of Geotechnics Group

harein hsva boem nerkiried 19 Morgan Street, Newmarket, Auckland | PO Box 9360, Newmarket, Auckland 1149

in aceordance with the
[aboratary's scope of

IBRATION L

p +64 9 356 3510 | calibration@themcc.co.nz | www.themce.co.nz

Page3of 3



Wipe Date 0‘!‘”:1{4‘\3'2—0

LEAK TEST CERTIFICATE

[_/?/ instructions
] 1 Use wipe roce
DESCRIPTION OF DEVICE/SOURCE Do Not Write In This Space as deszrib:d indu:::
Mode | S—OO( Ser FOFHS' Useon'y device manual .
___sounce so ACE REMOVABLE ACTIVITY 2 Enter all information
Material iﬁéz Bet/Gam Alpha under description.
Source Ser uCi uCi 3 P;;”t or type return
address in the space
HUMbO oent;fnc ; P
RSO Name "T 577(“ é/& provided.
Teleph e ¥Y 25 ,L;F“'A 4 Wipe source (s) and
phaone ) B- Qs Date M&é& put fitter paper i
n
5200174 the plastic bag.
Return 5 K:”’ the middie copy and maii
this form and ba
Address |- cConnNets Dow el . § to Humboldt.
Labe | Tarundn R MWS‘L 6 Regulations require that sources
Please o lalide ol with removabile activity greater
Type or _Q'GOK Yk than 0.005 uCt be removed from
Print _?*‘YOJ%:{OLQ@7C79- service for repair and decontam-
Yiearly Gaficl /“ﬁ‘h“i@/ncdqu.éapn, thation or disposai. Authorities
7 T ) ? must be notifieg.

HUMBOLDT SCIENTIFIC INC. 2525 Atlantic Ave., Raleigh, NC 27604, (91 9) 832-3190

Dévice Identification:

This certifies that the leak test results are:

v

(0.005 uCi)

Make: Humboldt Model: 5001 Serial No.: 4828

Sealed Source Identification:

Source (1) Source (2)
Radioisotope: CS-137 AMBE241
Serial No.: 6897CM NJ05081
Result of Leak Test:

BETA/GAMMA ALPHA
Calibration Date: 6/30/2020 6/30/2020
Calibration Constant (pCi/cpm): 1.46 1.67
jackground Measurement (cpm): 86 0
Sample Measurement (cpm): 82 0
Removable Activity (uCi): 0.00E+00 0.00E+00
Measurement Date: 6/30/2020 6/30/2020
Measured By: R. PIETRI

Less than 185Bq

Greater than 185Bq
{0.005 uCi)

Regulations require that sources with removable activities greater than 0.005 (5.0E-03) uCi (185Bq) be removed from service for repair
and decontamination or disposal. Authorities must be notified.

Humboldt Scientific, Inc.

2525 Atlantic Ave., Raleigh NC 27604, USA

Tel: (919) 832-6509, Fax: (919) 833-5283
License: NC092-750-1




Customer

Name:
Address:

Gauge

Units:

Gauge Model:
Serial Number:

SQQ rce
Type:
Serial:

Depth (mm)

BS

50

75
100
125
150
175
200
225
250
275
300

Density/Moisture Gauge Calibration Certificate

Testing Eﬂ'e‘;ip'“fnt for @Cﬂnnmhn Matarials

HUMBOLDT

Calibration Certificate Number: 20221139347

American Samoa

Tafuna Industrial Park, PO Box 4664
Pago, Pago, 96799

Samoa, America

Sl

HS-5001EZ

4828

Gamma Neutron
6897CM NJO5081

Humboldt Scientific, Inc.

2525 Atlantic Ave. Raleigh, NC 27604 USA

T:1.800.537.4183 F:1.919.833.5283

www.humboldtscientific.com

Procedure: HCP003, AASHTO T310,
T355, ASTM D2950, D6938,

D7013, and D7759

Calib Date: 11/2/2022
Expiration Date: 11/2/2023
Calib Bay: 2
Density Standard Count: 2587.1
Moisture Standard Count: 4777

Density Counts Calibration Data

Magnesium  Magn/Alum
1054.4 740.4
3906.3 2663.1
3781.5 2478.5
3581.9 22122
3273.6 19323

2932 1644.2
2551.8 1379.9
21615 1119.5
1793.5 891.1
1468.8 706.8
1196.1 554.5
954.4 4421

Moisture Counts Calibration Data

Magnesium
22.1

Calibration Performed By: Vincient Walker

Page 1 of 4

Function: Quality Tearm Member

Signature:

Aluminum
556.4
1810.8
1572.6
1321.1
1094.1
893.1
713
560.6
4435
342.4
285.3
229.6

Al/Poly
328.1

Limestone

683.4
2464.5
22427
2010.7
1738.9
1486.2

1217

984.3

789.8

6217

491.6

3937

i

\‘\‘ "

Granite
5454
1785.5
1556.7
13004
1080.6
881.8
699.8
547.4
433
3395
269.1
226.4

\-/
e,

§
; /\\\‘\‘
Zms

',
7
W~

n

®a

ACCREDITED

Certificate Number: 3956.01



Calibration Certificate Number: 20221139347

Serial Number:

Testing Equipment for /8

| S

i Conatruction h:l‘i‘i!!_arials‘

HUMBOLDT

Humboldt Scientific, Inc. 2525 Atlantic Avenue, Raleigh, NC

4828

The calibration and verification data contained in this report is only valid for the gauge serial number listed, and is valid for one
year from the date listed on this report. The issue of this certificate verifies this gauge was found to be mechanically sound and
functioning properly per Humboldt specifications, and the calibrations conforms and exceeds the requirements of AASHTO
T310, 7355, ASTM D2950, D6938, D7013, D7759 and ISO 17025 standards. The calibration was performed in an evironmentaily

controlled laboratory with the temperature maintained at 22.8°C +/-2.2°C

Bay 2

Depth (mm)
BS
50
75
100
125
150
175

200
225
250
275
300

Standard
Magnesium
Mag/Al
Aluminum
Limestone
Granite
Al/Poly

Density Performance at 2000 - kg/m3

A B* 1000 C PREC CE
3.16171 140979 -0.1318 10.4 416
833206 1.03906 -0.12765  4.89 39.1
846417 100713 00254 452 46.4
1040367 1.16114  0.00851 415 384
11.30666 1.25566 0.01823 402 40.1
13.14242 141567 -0.00886 3.95 36
12.84467 147848 000728  4.02 39.9
13.64433 1.61855 -0.00742  4.15 37.6
15.11715 1.80101 -0.02778 436 33.9
1437693 1.88455 -0.02315  4.65 384
18.80993 2.20948  -0.0462 5.09 215
1562365 222067 -0.03912  5.64 33.7

Moisture Performance at 160 - kg/m3
E E*1000 PREC RMSE
0.04505 1.21435 46 103

Serial #
HS-2005
HS-2004
HS-2003
HS-2002
HS-2001
HS-2006

Restricted Use:

Special Restrictions:

« CE = Chemical Error

Note: « PREC

= Precision

Density and Moisture Calibration Standards

(kg/m3 ) Expanded Date of

Density Uncertainty Calibration
1775 0.9 7/16/2018
2228 1.1 7/16/2018
2708 14 7/16/2018
2182 1.1 7/16/2018
2647 14 7/16/2018
527.5 0.9 7/16/2018

No

+ Al/Poly = Density value is moisture density

* RMSE = Root Mean Square Error
« B*1000 = units kg/m3
« F*1000 = units kg/m3

Page 2 of 4

wlir
Sy,

M

7,
e,

)

e
IS

RMSE
46.6
40.3
47.3
393
40.9
36.9
40.7
38.5
35
395
23.8
355

Date of
Expiration
7/16/2023
7/16/2023
7/16/2023
7/16/2023
7/16/2023
7/16/2023

)

A

|[ACCREDITED

"/’lluln\“‘

Certificate Number: 3956.01



Tasting Equipment for / i\ Construction Materials

HUMBOLDT

Humboldt Scientific, Inc. 2525 Atlantic Avenue, Raleigh, NC

Calibration Certificate Number: 20221139347

Serial Number: 4828

Listed below is the range of projected density standard counts for each month in the year long
calibration period. This range is computed by using the known decay rate of the density source in the
gauge calibrated.

Projected Monthly Density Standard Count

Density Moisture
Month Lower Limit Upper Limit Lower Limit Upper Limit
Dec-22 2556 2608 473 482
Jan-23 2551 2603 473 482
Feb-23 2547 2598 473 482
Mar-23 2542 2593 473 482
Apr-23 2537 2588 473 482
May-23 2532 2583 473 482
Jun-23 2527 2578 472 482
Jul-23 2522 2573 472 482
Aug-23 2517 2568 472 482
Sep-23 2513 2563 472 482
Oct-23 2508 2558 472 482
Nov-23 2503 2554 472 482
Dec-23 2498 2549 472 482

This instrument has been processed and calibrated in accordance with Humboldt Scientific, Inc.'s quality management system and
is traceable to the S units through the National Institute of Standards and Technology (NIST). Reported uncertainties are
expressed as expanded uncertainty values at the 95% confidence level using a coverage factor of approximately K=2. Statements
of compliance, where applicable, are based upon the test results falling within the specified limits with no reduction by the
uncertainty of the measurement. The results contained herein relate only to the item calibrated.

This certificate shall not be reproduced, except in full without the written permission of Humboldt Scientific, Inc.. Calibration due

dates appearing on the Certificate of Calibration and label are determined by the customer and do not imply continued
conformance to specifications.

The Humboldt Scientific, Inc.'s quality management system complies with the requirements of ISO/IEC 17025.

%" [ACCREDITED

Page 3 of 4 Certificate Number: 3956.01



Serial Number:

4828

Testing Equipment for, 4

HUMBOLDT

B\ Construction Matsrials

Humboldt Scientific, Inc. 2525 Atlantic Avenue, Raleigh, NC
Calibration Certificate Number: 20221139347

Listed below is the verification data of the gauge calibrated. This data was collected both before and after calibration to ensure
calibration accuracy. The As Found data section may be intentially left blank for newly manufactured gauges.

Soil Equivalent Verification Wet Density Measurement

Depth

BS

50
75
100
125
150
175
200
225
250
275
300

Depth

BS

50
75
100
125
150
175
200
225
250
275
300

Low Density

1738
1733
1722
1735
1738
1733
1735
1725
1732
1733
1720
1725

Soil Equivalent Density

Calibration Performed By: Vincient Walker

Low Density

1748
1688
1711
1714
1714
1717
1724
1728
1722
1725
1727
1733

1754

Function: Quality Team Member

Signature:

*Units in kg/m3

2122
2143
2148
2137
2142
2138
2137
2142
2140
2135
2121
2137

2137
2103
2114
2129
2126
2135
2132
2137
2138
2132
2137
2137

Measured Moisture Density

LOW MED
2170

HIGH

2611

As Found Verification of Gauge Calibration Accuracy*

Medium Density

Measured Moisture Density

As Left Verification of Gauge Calibration Accuracy*

Medium Density

High Density

2529
2534
2553
2558
2568
2563
2566
2565
2555
2563
2534

2537
559

High Density Exp. Unc. kg/m®
2555 36
2577 19
2574 21
2574 17
2573 15
2589 19
2574 15
2566 13
2563 22
2571 11
2553 19
2557 36

527 5.5
MOISTURE
5275  (kg/m3)
SO,

.
W

. et

/"'-_—"“‘-\\?
IS
MmN

i

L

N

Certificate Number: 3956.01

aa

ACCREDITED



The Measurement & Calibration Centre
Certificate Number: 711801

Customer Ref: Simon Batchelor

3 October 2018

McConnell Dowel Constructors Limited
256 Puhinui Road

Papatoetoe

Auckland 2025

Attention: Simon Batchelor

Calibration Certificate — Nuclear Moisture Density Gauge

Description A gauge for measuring the compaction and moisture content of soils.
Manufacturer Humboldt.

Model H5001EZ.

identification Serial number 8116.

Date of Examination 2 October 2018.

Basis of Examination “Methods manual section 5.32a.01”. NZS 4407: Test 4.2.4 1991
Calibration of a Nuclear Surface Moisture-Density Gauge using five
standard density blocks and two standard moisture blocks. The blocks
have calibrations that are traceable to national standards.

The gauge calibration is valid for the density range 1778 to 2706 kg/m3.

The density and moisture calibration was checked both on arrival and
after final calibration.

The gauge was fully serviced to restore factory mechanical and electrical
settings before the final calibration.

To maintain compliance with this standard the gauge must be calibrated
at least every two years or after major repairs.

Report prepared by: Report checked by:
. . Agnelo Vaz
; AN Nuwan Jayasuriya -9 )
W{g o Calibration Technician Fg ,. fﬁg ?me_nsyonul Measurement .
“ pecialist IA N Z “
Project Director: Approved Signatory:
7 /N ; Agnelo Vi
753 i ; gnelo Yaz s
B & F sl@et W‘ﬁ Dimensional Measurement IANZ Accreditation no 587
! * ¢% Specialist

Please do not reproduce this certificate except in full.

19-23 Morgan Street. Newmarket, Auckland | PO Box 9360, Newmarket, Auckland 1149
p+84 9 356 3510 | calibration@themoc.conz  waaw themor.co.nz



Results:

Due to the effect of chemical composition or site conditions, the calibration equations derived from
the standard blocks may not be applicable to all materials. The standard test method does not give
guidance as to what constitutes a separate material type for which a different calibration is required.
It is expected that each user will determine which materials need separate calibrations, based upon
experience and field conditions.

Density:
The gauge calibration has been verified on a Limestone block. The density of the Limestone block is
2233 kg/m®.
The expanded uncertainty of measurement of the laboratory calibration expressed at the 95%
confidence level is:-

Backscatter Mode + 50 kg/m?

Direct Transmission Mode * 27 kg/m?
The coverage factor is 2.

Moisture:

The gauge calibration has been verified on a Magnesium block with zero moisture, and a composite
block of Polyethylene and Aluminium, allocated with an equivalent moisture content of 499 kg/m?.
The expanded uncertainty of measurement of the laboratory calibration expressed at the 95%
confidence level is + 19 kg/m® at 500 kg/m?® and + 5 kg/m? at zero moisture.

The coverage factor is 2.

Environmental conditions:
Temperature 20°C + 0.5°C
Relative Humidity 55% + 5%

Table Definitions:

CR - is the ratio of the counts at 1762 kg/m? and 2243 kg/m?.

PREC - is the repeatability of the gauge at a 68.3% confidence level for the 1 minute period.
CE - is half the difference between the Granite and Limestone equations.

RMSE - is the RMS value of all the types of errors (PREC and CE) and an estimated Void error.

The Measurement & Calibration Centre, A Division of Geotechnics Ltd Page 2 of 3
Job Number: 711801
CALIBRATION OF A NUCLEAR DENSITY GAUGE



UNITS: SI THE MEASUREMENT & CALIBRATION CENTRE

GAGE MODEL: H5001EZ SER: 8116 CALIB DATE: 02/10/2018
CALIB BAY: 1

SOURCE TYPE: GAMMA NEUTRON STD COUNT:DENSITY: 2979

SERIAL: 3650Cz 495-11 MOISTURE: 454.8

** DENSITY CALIBRATION DATA **

DEPTH MAGNESIUM MAGN/ALUM ALUMINUM LIMESTONE GRANITE
1778 2213 2706 2233 2644
BS 1415.4 994.3 713.6 857.1 705.4
50 4577.6 3179.0 2149.5 2761.1 2115.9
75 4472.0 2970.8 1868.7 2556.9 1842.4
100 4244 .6 2683.4 1592.4 2287.3 1550.5
125 3892.6 2356.0 1323.1 1987.4 1288.5
150 3486.9 2021.1 1078.8 1677.6 1050.6
175 3034.9 1681.6 855.7 1382.5 834.3
200 2571.3 1361.4 666.4 1112.4 650.9
225 2129.4 1079.8 516.8 881.1 503.4
250 1747.4 856.2 401.1 694.8 394 .4
275 1401.5 664.8 317.6 536.6 309.4
300 1112.6 525.3 254.7 420.2 246.8

** DENSITY PERFORMANCE at 2000 kg/m*3 [125 pcf] **

DEPTH A B * 1000 C CR PREC CE RMSE
BS 3.29796 1.28376 -0.11832 1.85 57 53 55.9
50 8.52621 1.05011 -0.14817 l.66 4.55 40.4 41.4
75 9.20862 1.05248 -0.01817 l.66 4.12 36.8 37.7
100 10.79737 1.17043 -0.00771 1.76 3.84 30.1 31.1
125 11.76379 1.26144 0.00755 1.83 3.70 29.2 30.1
150 12.69810 1.36810 0.00783 1.93 3.65 30.2 31.1
175 13.64019 1.49079 0.00089 2.05 3.67 29.5 30.4
200 14.67474 1.63357 -0.01066 2.19 3.76 28.3 29.3
225 15.84664 1.79614 -0.02309 2.37 3.93 25.4 26.56
250 15.82328 1.91089 -0.02395 2.51 4.18 27.0 28.3
275 17.18139 2.10691 -0.03363 2.76 4.56 25.1 26.7
300 14.81981 2.16638 -0.03084 2.83 5.12 26.0 27.9

** MOISTURE CALIBATION DATA **

Low w HIGH W
0.0 499.0
20.9 308.0

** MOISTURE PERFORMANCE at 160 kg/m*3 [10 pcf] **

E F*1000 CR PREC RMSE
0.04469 1.26506 3.08 4.6 10.3
The Measurement & Calibration Centre, A Division of Geotechnics Ltd Page 3 of 3

Job Number: 711801
CALIBRATION OF A NUCLEAR DENSITY GAUGE



9 WARRANTY

The purchase of this equipment includes a limited 12 months warranty
against defective material and workmanship. The owner may replace
defective parts in the field by prepaid shipment for installation.

Equipment shipped prepaid to the factory will be repaired or replaced at the
option of HUMBOLDT and returned prepaid to the customer. This warranty
does not apply if the product as determined by HUMBOLDT, is defective
because of normal wear or accident or misuse, or as a result of service or
modification by other than an Authorized Service Facility.

THIS EQUIPMENT CONTAINS HAZARDOUS RADIOACTIVE MATERIALS
AND THE PROPER USE OF THE EQUIPMENT AND PROTECTION OF
FACILITIES AND PERSONNEL IS SOLELY THE RESPONSIBILITY OF THE
PURCHASER. OWNERS AND USERS ACCEPT RESPONSIBILITY FOR
COMPLIANCE WITH LOCAL AND NATIONAL LAWS COVERING THE
POSSESSION, USE AND DISPOSAL OF THE MATERIALS.

THERE ARE NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING
WITHOUT LIMITATION ANY IMPLIED WARRANTY OF MERCHANTABILITY
OR FITNESS, WHICH EXTENDS BEYOND THIS DESCRIPTION. THIS
EXPRESS WARRANTY EXCLUDES COVERAGE OF AND DOES NOT
PROVIDE RELIEF FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES OF
ANY KIND OR NATURE, INCLUDING BUT NOT LIMITED TO LOSS OF USE,
LOSS OF SALES OR INCONVENIENCE. THE EXCLUSIVE REMEDY OF THE
PURCHASER IS LIMITED TO REPAIR, RECALIBRATION OR REPLACEMENT
OF THE EQUIPMENT AT HUMBOLDT'S OPTION.

Specifications and descriptions are as accurate as possible. HUMBOLDT
reserves the right to make changes and improvements in accordance with
the latest specifications and design improvements. Upgrading of older
equipment to current specifications will be made, where possible, at the
expense of the current owner except where HUMBOLDT may elect to make
the upgrade at no cost to the owner.
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HUMBOLDT SCIENTIFIC, INC,

LEAK TEST CERTIFICATE
This document should be retained by the owner of this device as it contains information pertaining to the required leak testing of radioactive
sources.
Licensee's Identification:
Contact Name: Michelle Simmons
Company Name:  McConnell Dowell Constructors Ltd.
Address: 4664 Airoport Rd, Tatunie, Industrial Park Pago, Pago American Sammoa, 96799
Country UsA
Tel: (634)699-2239
License No.: Not. Reqd.
Sampling Date: 3/12/2024
Device Identification:
Make: Humboldt Model: 5001 Serial No.: 10291
Sealed Source Identification:
Source (1) Source (2)
Radioisotope: CS-137 AMBE241
Serial No.: Q2262 K797-21
Result of Leak Test:
BETA/GAMMA ALPHA
Calibration Date: 3/13/2024 3/13/2024
Calibration Constant {pCi/cpm): 1.51 1.88
Background Measurement {cpm): 83 0
Sample Measurement (cpm): 70 1
Removable Activity ( uci): 0.00E+00 0.00E+00
Measurement Date: 3/13/2024 3/13/2024

Measured By: K. Davenport
Signature: %/Mﬂ'

This certifies that the leak test results are:

Less than 185Bq Greater than 185Bq (0.005
v
(0.005 uCi) uCi)

Regulations require that sources with removable activities greater than 0.005 (5.0E-03) uCi (185Bq) be removed from service for repair and
decontamination or disposal, Authorities must be notified.

Humboldt Scientific, Inc.
2525 Atlantic Ave., Raleigh NC 27604, usa
Tel: (919) 832-6509, Fax: {919) 833-5283
License: NC092-750-1




22 May 2024 5:38:54 pm
Tafuna

Tualauta County
Western District




Leak test for our three NDM gauge

. Ben Maraivalu
To ) Tamla Warren
e

Cc @ Craig Wrigglesworth

@ If there are problems with how this message is displayed, click here to view it in a web browser.
IMG_4371,jpeg - IMG_4370.jpeg - IMG_4367.jpeg - ~ IMG_4369.jpeg -
1MB 1TMEB 1 2MBE 1MB

Hi Tamla,

Just letting you know we have sent 3 leak tests through for analysis .
Should be there sometime this week .

attached is the information reguired

This is urgently needed to support our letter to NRC

Many thanks,

Ben Maraivalu He/Him
Project Engineer - 2054 Pago Pago Runway 5-23 Rehabilitation work
M=Connell Dowell

Pago Pago , Pago Pago US Territory 96799, American Samoa
M: 16842586452 | P: 16846992239 | E: Ben Maraivalu@mcdgroup.com
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CERTIFICATE OF CALIBRATION

$.E. INTERNATIONAL, INC. Certificate Number:
436 Farm Road P.cg. Box 39 W TN. 38483 24-1901

e Ph: 931.964.3561 Fax: 931.964. CAL DATE: 7/23/2024
WeRssint.con | mdioninb@eeint.oon CAL DUE DATE:7/23/2025

Customer Information:

Humboldt Scientific, Inc. Monitor 200 SN# M105151
Tamla Warren

2525 Atlantic Ave

Raleigh, NC 27604 USA

Instrument Information:

lmm.mom: Radiation Alert Contamination Check:
Wbl Monllor 209 Alarm Chack:

Seriai: M105151 Audio Check:

Make: LND Mechanical Check:

Tube Modal: 712 Battory Check: 3 3.20VDC

Detector: Intemal

Input Sens: 2.4VDC Tolerance: & £10% (O +20% [ Outof Spec

Inst Voltage set: 316VDC

Calibration Data:

S.L. tornational. Inc, Cerffins he above mmmmm.ammmmm Mlmhmn
MDH Indusirios, Mocel 2028 X-Ray Monitor, SN, 4351, um»:onmsu mn. o NIST oy, G

mh‘.bmmmmm msmm& .\mnsonmwmzuoumumwmaum
for Cal of Survey Metars. The rosults below, of mumm-muuww

uniess in U, without witten approval from S.E. Inteenationnl, ne. TENNESSEE LICENSE# R-51002-C27

Pracision/Constancy Check performed with Cs*7 Source s/n 010818 | Precision: & +10% () £ 20%
Constancy Check: 1 uCi of Cs'¥ Indicates 0.855 mR/he

Reading 1: 0.859 Temperature: 268°C Notss:
"9 mRie Rolative Humidity: 48.8% Doad Time is set ot 9.000E-05 Gamma Sensiily is sét
0.836 mmHg: 7355 at 1070 For moro on the Dead Time and Gamma
Reading 2: Sensitivity, see ownars manual. Unit: “"NEW”
mRMhr
0.869
Reading 3: MR
0.855
' mRMv
Correction
Ref: Meter Reading as Meter ding after  Factors for > +/«
Decade Range Calibration Point Received * Calibration * 10%
10 mR/Mr - 200 mRAw 160 mR/Mv 152.2 mR/hr 52.2 mRiw Nene
10 mRMr - 200 mRMe 40 mRine 40.88 mRMr 40.86 mR/ne Nons
1 mRMr - 20 mR/Mhr 16 mRinr 16.67 mR/hr 16.67 mR/Mw Nene
1 mRr - 20 mRhr 4 mRhr 4.112 mRhr 4.112 mR/hr Nene
0.1 mRMy - 2 mR/Ar 1.6 mR/hr 1.717 mRMhr 717 mRAw None
0.1 mR/r - 2 mRiv 0.4 mR/hr 0.401 mR/hr 0.401 mRMr None
= Range callbrated to [ 1 minute average

Cs137 Gamma 6810 Capsule S/N A-855 and Model 28-5A Calibrator SN 10291 calibrated monthly for decay

Multimeter S/N 86820561 Cal Date:19 Dec. 2023 Cal Due:19  Arb Gen. SIN Arb Gen no longer used during calibration Cal
Dec. 2024 Date: NOT USED Cal Due: NOT USED

Floyd Hagln

Calibrated by: Floyd Hagler
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KTP Key Technical Personnel (someone who is highly skilled and can sign reports)
HS Highly Skilled
P Proficient (Can work unsupervised)
ST Supervised (Needs someone who is Proficient around, incase they have any questions)
LTNK Little to No Knowledge (minimum experience on reading the standard and performing the test)
11/5/2024 Refresher required every 12 months

McCon
»
Section st Test Sheet Reference Item ((5{0 ov"&
Standard & A
o ol
& &
Nuclear Gauge Safety KTP August 13,2024 August 13 2027 ST October 18,2024
Tz KTP June 30,2024 June 30,2027 ST October 18,2024
refresher
RSO KTP = Designated RSO KTP October 10,2024 No Expiry date
Determining the percentage of fractured
D5821 QC-147 HSEQ-SOP002-GEN-ASTM-D5821 particles in coarse aggregate
Sieve Analysis of Fine and Course
Aggregate / Sand Equivalent - Calibration
D2419 HSEQ-SOP003-GEN-ASTM-D2419 of seives in SOP
Sieve Analysis of Fine and Course
C117 /C136 |QC-T02 HSEQ-SOP006-GEN-ASTM-C117 / C136 |Aggregate - Calibration of seives in SOP
Organic Impurities in Fine Aggregate for
C40 QC-T15 SOP12 Concrete
Aggregates C127 QC-T17 SOP13 SG & Absorpion of Coarse Aggregate
C128 QC-T18 SOP14 SG & Absorpion of Fine Aggregate
Sieve Analysis of Fine and Course
C136 QC-T02e SOP15 Aggregate - Calibration of seives in SOP
C29 QC-T19 SOP16 Unit Weight & Voids in Aggregate
C566 QC-T20 SOP17 Total Moisture Content
C207 SOP18 Missing
C75 SOP19 Missing
D4791 QC-T21 SOP20 Elongation of Coarse Aggregate
Material Finer than 200 Sieve in Mineral
AASHTO T11 |QC-T53 SOP51 Aggregate by Washing
D140 SOP21 Missing
Maximum Theoretical Density of
D2041 QC-T42 SOP22 Bituminous Paving Mixtures
D2726 QC-T39 SOP23 Marshall Block / Bulk SG & Density
D2950 QcC-140 SOP24 Density by Nuclear Method
D3203 QC-T39a SOP25 Marshall Block / Percent Air Voids
D3665 QC-T41 SOP26 Random Sampling
Bitumen D5444 SOP27 Missing
D6307 QC-T38a SOP28 Quantitative Extraction of Binder (Mix 20)
D6926 QC-T58 SOP29 Missing
Marshalll Stability & Flow of Bituminous
D6927 QC-T46 SOP30 Mixture
RR D04-1025 SOP50 Missing
D546 QC-123 SOP54 Sieve Analysis of Mineral Filler
D979 QC-T59 SOP55 Missing
€109/C1019 |QC-T56 HSEQ-SOP005-GEN-ASTM-C109 / C1019 |Grout Speciment Strength
Use of unbonded strength Caps - LOG
C1231 QC-T57 HSEQ-SOP007-GEN-ASTM-C1231 SHEET for pad uses required
C231 QC-T28a HSEQ-SOP008-GEN-ASTM-C231 Concrete Test Request
C511 HSEQ-SOP009-GEN-ASTM-C511 Missing
C617 QC-T36 HSEQ-SOP010-GEN-ASTM-C617 Capping Cylindrical Specimens
Making & Curing Field Concrete Test
C31 QC-128 SOP31 Specimens
C138 SOP32 Missing
Compressive Strength of Cylindrical
Conerete c39 acm27 soP33 Specimens
C143 QC-T28a SOP34 Slump
C172 QC-T29 SOP35 Unit Weight of Concrete
C173 SOP36 Missing
C1064 QC-128 SOP37 Temperature of Concrete
Cc42 QC-T31 SOP38 Drilled Cores & Sawed Beams
C78 QC-T32 SOP39 Flexural Strength by Third-Point Loading
C805 Qc-127 SOP52 Concrete Rebound Hammer Test
Compressive Strength of Cast in Place
C873 QC-T37 SOP53 Concrete
E1703 QC-T51 SOP56 Straif
Pavement MAT-TP346 |QC-T45 SOP57 Texture Depth
D7127 SOP58 Missing
D4643 QC-T14 HSEQ-SOP001-GEN-ASTM-D4643 Moisture Content by Microwave Oven
D1883 QC-T09 HSEQ-SOP004-GEN-ASTM-D1883 California Bearing Ratio (CBR)
Density of Soil In-Place by Sand Cone
D1556 QC-T05 HSEQ-SOP011-GEN-ASTM-D1556 Method
D698 SOP40 Missing
Material Finer than 0.075mm(ASTN D1140-
17) & Partical Size Determination (ASTN
D1140 QC-T02e SOP41 D6913M-17)
Laboratory Compaction Using Modified
Soil D1557 QC-T03 SOP42 Effort
D2211 SOP43 Missing
D4318 QC-T13 SOP44 Liquid Limit, Plastic Limit, Plasticity Index
Material Finer than 0.075mm(ASTN D1140-
17) & Partical Size Determination (ASTN
D6913 QC-T02e SOP45 D6913M-17)
D6938 QC-T04 SOP46 Density by Nuclear Method
D7012 SOP47 Missing
D2166M SOP48 Missing
D2166 SOP49 Missing

Checked against 'Testing Worksheet
Templates Register



nell Dowell AMSAM Laboratory Training Matrix

N >
& & & & & & & N &
Qi & G G & G & Ci
& & & & & b@é & & &
Q N
& « o S < S S & <
October October October
October 18,2027 HS 18,2024 October 18,2027 P 18,2024 October 18,2027 18,2024 October 18,2027 HS August 29,2024| August 29,2027
October October October
October 18,2027 HS 18,2004 October 18,2027 P 18,2024 October 18,2027 18,2024 October 18,2027 HS June 30,2024 June 30,2027
Hs October

10,2024

No Expiry date




&
S
<8
&

&

October 18,2024

October
18,2027

October 18,2024

October
18,2027

Pleasae note The certificate from APNG cover both Safety and HAZMAT
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