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Oil companies dumping radioactive waste in ND
Don Morrison, of the Dakota Resource Gouncil, talks with Rachel Maddow about the challenge of holding oil
companies responsible for pollution in North Dakota.
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What is NORM?

Impact of North American Shales Plays

Best Practices
» Regulatory Requirements
» Trained personnel and equipment
» Risk identification, assessment and control
>

Safe Work Procedures

Disposal Options / Limitations

SECURLE

energy services




Where does NORM come from?
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Examples of Technologically Enhanced NORM
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Reclamation of TENORM Impacted Sites
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Naturally Occurring — What's the big deal?
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NORM is Low Risk?
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NORM is High Risk?

Po-210 & Alexander Litvinenko (vear 2004

Lessons learned from the murder of
former Soviet spy Alexander Litvinenko

Metabolic pathway of Po-210. Following
ingestion Po-210 concentrates in musecls, liver,
kidneys and bone marrow. It is excreted via /
faeces, urine & perspiration.

Loss of hair

Ingestion of radioactivity by

swallowing or inhalation mI::>

Excretion of radicactivity
via the kidneys and bladder

Accumu lation by the liver
affecting liver function
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Reality: Long-Term Chronic Exposure

Asbestos

Asbestos Exposure and Cancer Risk

Key Points

» Asbestos is the name given to a group of minerals that occur naturally in the environment as ”

= Exposure to asbestos may increase the risk of asbestosis, other nonmalignant lung and

pleural disorders, lung cancer, mesothelioma, and other cancers ASBESTOS

CANCER AND LUNG DISEASE HAZARD
» Smokers who are also exposed to asbestos have a greatly increased risk of lung cancer PERSONNEL GRLY
T ARSI L O™
s

= Individuals who have been exposed (or suspect they have been exposed) to asbestos on the
job, through the environment, or at home through a family contact should inform their
physician and report any symptoms

= Government agencies can provide additional information on asbestos exposure

ASBESTOS

CANCER KND LUNG
DISEASE MAZARD

AUTHORZED
PRRSONNEL DhLY
RESPIRKTORS WO

'PROTECTIVE CLOTHING
ARE REQUIRED
1R THIS MREA
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Canadlan Unconventional Shale Plays & NORM?
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Impact of Shale Plays

Horizontal and Conventional Drilling

Conventional

Borehole—» Borehole—»

Fracking Fluid Injected At
High Pressure Creates Fractures
And Releases Natural Gas

Gas Reservoir
{Sandstone)

Horizontal Drilling \ \1
\ : - A

W '?? 8¢ Gas/source Rock
Y| | Th/ (Shale, Coal Bed Methane)
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Source: nationalgeographic.com/news/2010/10/101022-breaking-Tuer-,. ...~ “~=-nrkd
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Go g|e naturally occurring radioactive material news
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Impact of Shale Plays

BRITISH
COLUMBIA

aeoow | o 570 Times Increase in NORM
My 19,2011 Levels Since 2011

Secure Energy Services Inc.
1201, 333 —7 Avenue 5,W.

ooy A0, 120521 e All Oil and Gas Waste

D Corey Management Facilities

Re: NORM Survey, ‘ .

The Ministry has rcceiv?d mformatio_n dcmonsti:at}ng that natm:g.lly occurr.il?g mﬁioac‘tilve ma.terialsl H a n d I I n g P ro d u C e d Wa te r F ro m
L some e, o NORNE appes t o priacn ot i i snaigh o pse & e concce. Shale Have NORM Impacts

* should the NORM-contaminated material be inhaled or ingested. The radioactive concentrations
observed have been sufficient, in some cases, to include the matetial undes the Envimanrental
Management Aef, Waste Dischatge Regulation Schedule 2 category of "naturally occurting radioactive
materials management”. The Ministry therefore wants to ensure that wastes generated at upstream
oil and gas facilines in BC are properly characterized with respect to NORM contamination, that
management and disposal of NORM-contaminated waste is being conducted in such a way that
prevents human health and environmental impacts, and that proper authotization to dispose of
NORM-contaminated waste is being obtained.

Pursuant to Section 6 of permit 103980, I am tequiting Secure Energy Services Inc. to determine
whether NORM is present at the Dawion Creek waste treatment facility and to report the findings to
me. This determination must be made in the following way:

1. Conduct an external gamma screening for NORM using a ‘best practices” approach suitable
for oilfield facilides. Evety vessel at the facility must be screened along with any processing
equipment. The Screening must be conducted on contact with the vessel walls. Any wastes,
such as sludge, filters or scale, currently on site, must also be included in the Screening.

2. The Screening must be conducted by a suitably qualified professional, expericnced with oilficld
NORM. The qualifications of the professional must be included with the screening teport.
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Impact of Shale Plays — Dawson Creek FST

CONSOLIDATION COMFICATION
i 1 i T: 306-933-6932 F: 306-933-7922
Src SASKATCHEWAN Environmental Analytical Laboratories 1 1B-29r 002 o
i 102 - 422 Downey Road, Sackatoon, SK Canada S7M 4N1 E: analyfical @src sk.ca Packaging and Transpor’s Réglemem sur
www sre.sk calanalytical of Nuclear Substances  ’emballage et le transport
Regulations des substances nucléaires
SRC Group # 2015-7353
Jul 22, 2015
|Repealed, SOR/2015-145, 5 51] [Abroge, DORS/Z015-145, an. 51]

NORM MGMT PLAN

Currest 1y Augest 30, 2015

Lisit ememelend ems Jume 12, 2015

Analyte Name Units Results Unconditional
Release
Limit

Thorium-232 (calc) Bg/g 0.005 10
Uranium-238 (calc) Bg/g 0.006 10
Radium-228 Bg/g 13 0.3 +
Thorium-228 Bg/g 5.6 0.3 +
Thorium-230 Bg/g 5 10

Bg/g 0.3 +

Bg/g 0.3 +

Potassium-40 Bg/g 1 17




Health Canada NORM Guidelines

(Lg |

Health
Canada

Sante
Canada

Canadian Guidelines for the
Management of Naturally
Occurring Radioactive Materials
(NORM)

Prepared by the Canadian NORM Working
Group of the Federal Provincial Territorial
Radiation Protection Committee

Revised 2011

Canada

Table 2.1
Radiation Dose Limits

Annual Effective  Five Year Cumulative

Affected Group Dose Limit Dose Limit
(mSv)® (mSv)
Oceupationally 200 100

Exposed Workers"

Incidentally Exposed
Warkers and 1 5
Members of the Public

Table 5.1
Unconditional Derived Release Limits- Diffuse NORM Sources

Derived Release Limit'®

NORM Aqueous™ Solid Air
Radionuclide (Bq/L) (Barkg) (qum3)
Uranium-238 Series 1 200 0.003
(all progeny) :
Uranium-238

(U-238, Th-234, Pa-234m, U-234) 10 10,000 005
Thorium-230 5 10,000 0.01
Radium-226

(in equilibrium with its progeny) 5 300 005
Lead-210

(in equilibrium with bismuth-210 and polonium-210) 1 300 005
Thorium-232 Series 1 200 0.002
(all progeny) )
Thorium-232 1 10,000 0.006
Radium-228

(in equilibrium with Ac-228) 5 300 0.005
Thorium-228 1 200 0003

(in equilibrium with all its progeny)

Potassium-40 n/a™ 17,000 na




Provincial Regulations / OH&S

Environmental Management Act

WASTE DISCHARGE REGULATION

Note: Check the Cumulative Regulation Bulletin 2014 and 2013
for anyv non-consolidated amendments to this regulation that mayv be in effect.

[includes amendments up to B.C. Reg. 87/2012, April 20, 2012]

"naturally occurring radioactive materials management" means activities and operations associated with contrelling or discharging naturally occurring radicactive materials that exceed the limits specified in Tables 5.1, 5.2 or
5.3 of the Canadian Guidelines for the Management of Naturally Occurring Radicactive Materials (NORMs),

(a) prepared by the Canadian NORM Working Group of the Federal Provincial Territorial Radiation Protection Committee,
(b) published by authority of the Ministry of Health (Canada), and
(c) as amended from time to time,

but dees not include managing raden in buildings;

Directive 058
' Waste Management Table (cont'd)
EUB Waste Name | Oilfield Common
[Waste Code] Class Transport Class Common Common/Acceptable Practices Comments
Oilfield Waste Management Criteria
i Naturally Dangerous | - Class 7 toxicity - General disposal guidelines as - See Part F, Section 31,0 for specific
Requ Irements for the UpStream Oceurring Oilfield given in the Alberta Labour disposal procedures
Petroleum Industry Radioactive Waste : Guidelines Guidelines for the | - General guidelines for the handling and
Materials - NORMs Handling of Naturally Occurring |  disposal of NORM waste have been
" " [NORM] Radioactive Materials (NORM) developed by the Western Canada
November 1996, incorporating change of in Western Canada NORM Committce. Guidelines for the
February 1, 2006 Handling of Naturally Occurring
Radioactive Materials (NORM) in
Appendix 8.1 and 8.2 replaced by Section 4 of Western Canada are available from
Directive 030 Alberta Labour
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Alberta Tier 1 Soil Cleanup Standards

[Soil Type Fine Coarse Notes
Land Use Natural Area Agricultural R:sul_mhal! Commercial Industrial Natural Area  Agricultural Residentinlf Commercial Industrial
Parkland Parkland
[Unit (Bg/g) (Bg/g) (Bg/g) (Bg/g) (Bg/g) (Bg/g) (Bg/g) (Bg/g) (Bg/g) (Bg/g)
Radionuclides
Jranium-238 Series (all progeny) 0.3 0.3 0.3 03 0.3 0.3 0.3 0.3 0.3 0.3 10
Jranium-238 (U, 21 Zmhs T 10 10 10 10 10 10 10 10 10 10 10
ITh -7 [ﬂ\ﬂ 10 10 10 10 10 10 10 10 10
adr: =22
‘adium-226 . 0.3 03 03 03 03 03 03 03 0.3 03 10
in equilibrium with its progeny )
Lead-210 . R
Lin equilibrium with 2Bi and °Po) 0.3 y 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 10
[ThoriuMeSs.Senes (all progeny) M 0.3 0.3 0.3 0.3 0.3 0.3 03 03 0.3 10
May 23, 2014 Alberta Tier 1 Soil and Groundwater Remediation Guidelines Page 45 of 193

B 2014 Government of Alberta
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NORM — Activity Levels in WCSB

’ NORM Unrestricted Release @ 0.3 Bq/g: I

1) Treater Waste: Ra226 > 600 Bq/g
2) LPG Waste: Pb210 > 17,000 Bqg/g
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NORM Management — Best Practices

energy services




Risk Identification, Assessment and Control

Photograph 2 Date: May 11, 2015
Background confirmation, 109 nSv/hr and 46 counts per minute (cpm).
Analyte Name Unitse Results OUneconditional
Release
Limit

Thorium-232 (calc) Ba/g 0.002 10

Uranium-238 (cale) Ba/g 0.004 10

Radium-228 EBa/g Z.4 0.3 +

Thorium-228 EBa/g 6.2 0.3 +

Thorium- Eg/g 10

Radium-226 Eg/g 13 0.3 +

Eg/g 2.2 0 +

d-210

Potassium-40 Ba/g 0.3 17
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Potential Concerns: Radium Impacted Waste?

1) External Exposure
e« Gamma Radiation

2) Internal Exposure
e Inhalation Low Level Radioactive Dust (LLRD)
e Radon gas build up at bottom of pit

3) Spread and Tracking of Radium Sludge (clothing,
pickups, equipment)

4) NORM Impacted Equipment (pumps, excavators,
hoses, other)

5) Training and Regulatory Requirements

6) Transport and Licensed Disposal of NORM Waste
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Step 1 — NORM Management Program

1)
2)
3)
4)
5)

6)
7)
8)

A statement of purpose and responsibilities
Risk identification, assessment and control
Education and training

Written work procedures

Hygiene facilities and decontamination
procedures

Health monitoring - internal and external
Waste Management

Documentation

July 2014

NORM RADIATION
PROTECTION PLAN

NATURALLY OCCURRING
RADIOACTIVE MATERIAL
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Education and Training

Naturally Occurring Radioactive Material (NORM) Training Record

NORM Superviso

odule A - NORM Awareness

*  Sources of NORM radioactive contamination.

»  Hazards of radiation and the necessary controls to mitigate.

¢ The risks associated with radiation to which the worker may be exposed in the course of his
or her work.

¢  Comparisons of other radiation sources personnel are exposed to everyday.

»  Safe work procedures including selection of NORM specific Personal Protective Equipment
(PPE), respiratory protection requirements and use of radioactive contamination contrg
zones and personnel decontamination procedures.

Emergency Response,

Module B — NORM Technician

«  Survey instruments

«  NORM regulatory requirements including the applicable radiation dose limits for incidentally
and occupationally exposed workers

«  Survey documentation

«  Sampling operations

«  Airsampling

«  Types of laboratory analysis

«  Area posting and signage reguirements

«  Radiation monitoring procedures before working with NORM impacted equipment or waste
including managing control areas and fixed and remaovable contamination surveys.

« A practical session involving the actual survey for NORM

Module C - NORM Supervisor
¢ Waste management handling and storage procedures.
«  Surveying plans and schedules.
¢  Record keeping requirements including documentation of dose exposure levels.
*  Shipping and transportation of radioactive materials. Class 7 TDG ftraining.
«  The Annual Limit on Intake (ALI) and Derived Working Limits(DWL).
¢  Disposal options and management of NORM impacted waste and equipment.
¢ Liability minimization.

Company — March 18, 2015, Kerrobert, SK.

1n o Radi
y Occurring

NORM Awareness Level

tive Material (NORM) Training Record

NAME

COMPANY TITLE SIGNATURE

CERTIFICATE OF COMPLETION
P—
__Jerrett Bakken
NORM Technician '[rainirlg

Tuwscay, May 26, 20
Caigary. Ab

This is to certify that

Pain Bradleg of Scoars Sacepy Scvaioid Tos.
has successfulty ipleted the training course
Dadiation Safety Offien
Presented in Edmonton, Alberta on April 22 to 73, 2014




Environmental Monitoring and Control Areas
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NORM Disposal Options

British Columbia:

= 1 NORM Landfill
v" Fort St. John, BC < 5 Bg/g Ra226

Solids ONLY (Filter Socks, PPE, Debris, Soil)

Alberta:
v No NORM Disposal Options in Alberta

Saskatchewan:

= 2 NORM Salt Caverns
v Unity, Sk. < 70 Bg/g

v Melville, Sk. <300 Bqg/g
Liquid / Sludge ONLY
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Waste Management — Transport and Disposal
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Journey Management

Appendix A - Journey Management Plan Form

Journay Managemant Form

Trip Dascription: Names of Passengers

Alternate driver?

s [ kg ooty

s the trip necessary? Why?
Can it be combined with anather
trig? Why not?

1 there a neved for might driving?
Wiy

Harmim of marminated contact

person

Deparne | Deparmure [plered the:
datn tie | Viehicle ID) i wedicte?

[Route Detination and R Arcaf
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NORM HOLDING POND CLEANOUT AND INSPECTION —
EMERGENCY RESPONSE PLAN
MAY 2015
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What can we do better? Disposal!

Technical Report on the Management of Naturally
Occurring Radioactive Material (NORM) in Waste

Prepared by the NORM Waste Management Technical Committee

July 2009

Conclusions
The committee concludes the following:

1) Although NOFM waste currently exists at upstream petrolewm sites, an industry survey
would provide an understanding of the extent, quantity, and types of WOEM wastes. This
would support the development of a NOEM waste management policy that provides
appropriate public safety and envirommental protection and reflects industry’s waste disposal
needs.

1) The radiological protection criteria set out in the Canadian NORM Guidelines are technically
appropriate standards for the safe handling, storage. and disposal of NOBM.

3) The Canadian NORM Guidelines provide sufficient information regarding NOEM public
health and worker safety. but they do not provide guidance on NORM waste disposal
options.

4) Waste minimization rechmqum should be apphed. where appropnate. to NOEM wastes. The
recovery of recyclable b gs crude oil or metal equipment should be

Four options are techmcally appropriate for the disposal of WOERM, altwygh specific
regulatory requirements for the options need to be developed:
canister disposal during well abandonment,

deep well injection,

salt cavern injection, and

landfill disposal.

Bazed on available risk assessment studies, radicactive conceng
Iresesauyended for disposal of NOEM infg land

* are not recommended 10T disposal of NOFM into u:a.mster disposal during well

1 PREFACE

The NORM Waste Management Technical Committee (NORM committee), comprising
government and industry representatives, was established to identify and recommend technical
requirements for management of waste in Alberta with naturally occurring radioactive material
(NORM).

gbandonment, deep well injection. and salt cavem mjection.
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2 New Disposal Options — In Regulatory Process

@ BC: Kotcho - Deep Well Disposal
* NORM Sludge / Liquids ;
» Existing licensed dls'pqsal.well C-52-j4-i- 14

* Non-fracture slurry injection

Foil8
Altares Core Rd WE%

Chetwynd

A o .
h.a:-llc_-n;' & Slave Lake

Athabasca LaclaBiche
H |
Bl A

Coldlake

a SA
Bonnyville
Prince George 2

0 St Paul

! onton
o)

AB: Pembina- Class I Landfill Disposal

- Solid NORM Waste

- Existing licensed Hazardous Waste |
Land(fill

- (non-TDG / non- CNSC regulated)

Kamloops
O

Brooks
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A Better Way to Manage Waste

Cleanup underway in Noonan

12 HOURS AGO - BY LAUREN DONOVAN | BISMARCK
TRIBUNE

NOONAN — A radiation team cleaning up an
illegal oil field waste dump site in Noonan found
an underground cache of the material and labels
that are possible evidence of companies that
contributed to the mess.

The cleanup was expected to take all day
Wednesday, with a crew of six workers in oil-
streaked suits and respirators pulling tons of low-
level radioactive filter socks from an abandoned
gas stationin this tiny town near the Canadian

border.

The dump was discovered in late February and state and local officials started looking for the
culprit and making plans to get the material safely disposed.

The property owner is a criminal fugitive in Wyoming and the state is using its own clean up
funds instead of forcing the owner to deal with the situation.

Robert Krumberger, manager for Secure Energy Services, said his workers soon uncovered
an underground sump area in the old garage, which also was full of the filter socks. He said he
called for additional lined containers and estimated the building contained 60 cubic yards of
filter sock waste, instead of the 40 originally estimated.

SECURLE

energy services




QUESTIONS?
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