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Background
The Clearwater Technologies, LLC facility located in Yorkville, Ohio is designed to support the processing and storage of waters from oil and gas-related drilling projects.  These projects could include drilling activities for both Marcellus and conventional wells. The water processing is limited to mixing and settling as described in supporting documentation. The use of these waters at drilling sites could potentially disturb the geological make-up of the sub-surface soils and rock formations and expose the water to both naturally occurring radioactive material (NORM) and/or technically enhanced naturally occurring radioactive material (TENORM). Definitions of NORM and TENORM can be found in Ohio Department of Health, Bureau of Radiation Protection guidance document. The water shall arrive at the Clearwater Technologies, LLC facility via commercial trucks or pipeline. 
The intent of regulatory oversight and enforcement, including that of both NORM and TENORM, is to ensure the protection of Clearwater Technologies, LLC employees, contractors, the public health and safety as well as the environment. Clearwater Technologies, LLC shall conduct operations at their facility in Yorkville, Ohio will conduct operations under the terms of their OH DNR-issued permit and in compliance with all requirements as specified by Health and Safety-related Ohio governmental entities, including but not limited to the Ohio Department of Health, Bureau of Radiation Protection.      
Although the anticipated radiation exposures associated with that water will be low level, the volume of truck traffic mandates that Clearwater Technologies, LLC install and use fixed radiation detection systems at their facilities. In addition, any vehicles identified as exceeding the Action Level I limits will be hand-scanned with a calibrated Ludlum Measurements Model 19 or equivalent. This instrument has a maximum range of 5 mR/hour  (5000 µR/hour) and is capable of monitoring anticipated background radiation levels at the site. Clearwater Technologies, LLC shall have access to additional survey instruments for higher range radiation and contamination surveys as necessary. 

Policy Statement

It is Clearwater Technologies, LLC’s policy that all vehicles containing drilling- impacted waters shall be screened for radiation 10 percent of the time upon entry to the Clearwater Technologies, LLC facility. It is Clearwater Technologies, LLC’s policy not to knowingly accept any inbound vehicle containing drilling-impacted waters exhibiting radiation levels that exceed 10 µR/hour above natural background  levels. In addition, only individuals trained in the use of portable radiation detection equipment and this Action Plan shall provide response.

If incoming shipments are identified as emitting radiation levels in excess of 10 µR/hour above natural background, Clearwater Technologies, LLC management  personnel and responsible individuals are to follow the applicable safe operating procedures contained in this plan.  

Clearwater Technologies, LLC personnel shall investigate each radiological situation thoroughly, take appropriate radiation measurements with a hand-held survey meter, complete the required documentation and make notifications as required.  The Facilities Manager or designee will make the final decision to reject any materials due to a radiological issue only after receiving permission from the OH DNR and/or Ohio Department of Health, Bureau of Radiation Protection. Any rejected shipments containing suspect material will not be permitted to exit Clearwater Technologies, LLC property until written authorization has been received from the appropriate Ohio authority.


.

All individuals involved in performing surveys and/or responding to emergencies involving radiation shall be trained in radiation safety and detection. The training shall include classroom lecture and demonstration as well as recognizing the radiation caution symbol. Radiation surveys of levels in excess of 2,000 µR/hour shall be performed by a radiological consultant or appropriate Ohio radiological authority/ representative as necessary and/or appropriate. 

Any proposed revisions to the approved Clearwater Technologies, LLC Action Plan shall be submitted to the Ohio Department of Health, Bureau of Radiation Protection for review and approval prior to implementation.

RADIATION DETECTION EQUIPMENT

Clearwater Technologies, LLC shall install and use a fixed position radiation detection system capable of measuring environmental radiation levels and designed to alarm as a minimum at 10 µR/hour above natural background levels.  The fixed position detectors shall be located at the inbound scales to ensure minimal vehicle speed.  In addition, the facility shall maintain a handheld instrument such as the Ludlum Model 19 or equivalent for assessing suspect vehicles and loads.  Both of these instruments are designed to measure environmental levels of gamma and x-ray radiations.
A typical natural background radiation level at the facility would average between 4 and 15 µR/hour.

The fixed position detection system shall be calibrated at least annually by determining the distance from a NIST traceable source producing 10 µR/ hour above natural background then confirming that the system will alarm at that distance.  The handheld instrument shall be calibrated by a properly licensed facility at a frequency not to exceed annually.  The calibration shall include electronic pulsing of lower ranges and gamma radiation testing for higher ranges.  The results of the calibration shall not exceed +/- 20% of the calibration source value and the certificate of calibration retained for at least five years.  
Operators shall ensure the proper operation of the instruments as described in the Safe Operating Procedure.  If any of the operational checks fail the instruments shall be taken out of service.
Clearwater Technologies, LLC shall have access to additional survey meters to include:

· High range beta/gamma survey meters
· Removable contamination survey meters
· Portable gamma spectroscopy detector

· Back-up µR survey meter

These meters shall be provided by the radiological consultant. 

ACTION LEVELS

The Ohio Department of Health, Bureau of Radiation Protection identifies Action Levels and provides steps to be taken if the presence of radioactive material has been confirmed.

Action Level #1

If the measured radiation levels at 5 centimeters (2 in.) from the vehicle exceed 10 µR/hour above the documented natural background reading the following actions are to be taken:

1)  Continue to survey vehicle levels and document highest result up to 2,000 µR/hour above background.  Any reading in excess of 2,000 µR/hour above background constitutes an Action Level #2 situation.

2)  Do not allow the vehicle to leave the facility without the permission of the Ohio Department of Health, Bureau of Radiation Protection.
3)  Contact Clearwater Technologies, LLC emergency personnel for guidance.  Follow the Safe Operating Procedure.

3) Clearwater Technologies, LLC management shall contact the Ohio Department of Health, Bureau of Radiation Protection for guidance.
Action Level #2

If the measured radiation level at 5 cm from the surface of the vehicle is equal to or greater than 2,000 µR/hour or the radiation level in the cab of the truck is greater than 2000 µR/hour the following steps should be taken:

1) Remove all personnel from the vehicle and complete a survey of occupants for the possibility of nuclear medicine testing or treatment. 

2) If occupants are the cause of the elevated readings have them moved to a safe distance from the vehicle (25 feet) and re-survey the vehicle.

3) If the radiation levels are confirmed as less than 10 µR/hour above the documented natural background reading allow the vehicle to enter the facility.
4) If the measured radiation levels still exceed greater than 2000 µR/hour the following steps should be taken:

· Move the vehicle to the designated isolation zone
· Erect a physical barrier to keep all personnel at least 10’ from the vehicle

· Notify Clearwater Technologies, LLC emergency contacts immediately

5) Clearwater Technologies, LLC management shall notify the Ohio Department of Health, Bureau of Radiation Protection for further direction.

Safe Operating Procedure For

Responding Personnel
 
All  personnel  involved in radiological screening are required to follow this SOP when the fixed position radiation detection system alarms:

1. Obtain the appropriate radiation survey meter (Ludlum Model 19) and verify the following:

· Ensure that the instrument has been calibrated within the last twelve months with an NIST traceable Cs-137 source.

· Ensure that the battery check is satisfactory (if low, change the batteries)

· Ensure that the meter is not physically damaged

· Ensure that the meter responds to the appropriate check source

· Return the check source to it’s secure storage location


DO NOT USE SURVEY INSTRUMENTS THAT FAIL ANY OF THE ABOVE CHECKS

2. Obtain an initial background radiation measurement before surveying the vehicle.    The selector switch should be on 25 and the reading should not exceed 15 µR/hour (red numbers).

3.
Approach the vehicle slowly with the meter set on the 25 scale.

4.
Perform the radiation survey at 5 cm (2”) from the surface of the vehicle, slowly monitoring both sides and the rear. 

	
IF
	
THEN

	The radiation level does not exceed 10 µR/hour above natural background 
	· Complete appropriate form and allow the vehicle to proceed




	
IF
	
THEN

	The radiation level exceeds 10 µR/hour above natural background this constitutes Action Level I 
	· Check the driver for nuclear medicine testing

· Continue to monitor the vehicle (upscaling as necessary) and verify the highest surface reading (do not enter field in excess of 2,000 µR/hour),  

· Document the results on the appropriate Form 

· Make immediate notification as required


	
IF
	
THEN

	The radiation level exceeds 2000 uR/hour in the cab of the vehicle or at the external surface this could constitute an Action Level II
	· HALT IMMEDIATELY
· Isolate the vehicle

· Estimate distance from highest reading to vehicle surface
· Perform immediate notifications as required


5. If radiation levels are in excess of 2000 µR/hr in the cab or at 5 centimeters, the vehicle must be isolated away from employee work or traffic areas. The vehicle must be barricaded at 2000 µR/hr and posted as a "Restricted Area" until authorization is given for disposition.

6. Any rejected vehicles will not be permitted to exit company property until written authorization is provided by the Ohio Department of Health, Bureau of Radiation Protection. In the event that the driver leaves the facility with the vehicle prior to Ohio Department of Health, Bureau of Radiation Protection approval, Clearwater Technologies, LLC management shall notify the OH State Police and provide a full description of the vehicle.
7.
Maintain a copy of all completed forms and forward copies to responsible individuals.

.

8.
The following personnel are to be notified of all radiological issues involving elevated measurements:

	Name
	Phone #

	Mike Kovalski
	(304) 312-0259

	
	

	
	


Additional Notifications
9.
Notify the following:

Applied Health Physics, Inc.
Todd Mobley


800-332-6648
10. The consultant (Applied Health Physics) shall be responsible for the following:

A. Immediate notification of the Ohio Department of Health, Bureau of Radiation Protection
B. Responding to the facility within 8 hours of Emergency Notification
C. Performing a comprehensive radiation and contamination survey 

D. Determining Isotopic identification for characterization of the material

E. Confirming the Ohio Department of Health, Bureau of Radiation Protection Action Level and appropriate response

F. Make recommendation on Ohio Department of Health, Bureau of Radiation Protection notification

Training of Response Personnel

All individuals involved in the screening of vehicles for radiation shall receive training prior to assignment of that responsibility. The training shall be in the form of a lecture/ demonstration and include as a minimum the following:

· Radiation Fundamentals

· Methods of Minimizing Exposure (ALARA)

· Recognizing the radiation caution symbol

· Fixed Detection Equipment
· Portable Detection Equipment

· Units of Measurement

· Proper Survey Techniques

· Action Plan Content

· Standard Operating Procedure

· Residual waste sampling and handling

· Documentation Completion and Record-keeping

· Notification Requirements
Rejection of Vehicles 

As previously stated, Clearwater Technologies, LLC shall not accept the contents of any vehicle emitting radiation levels in excess of 10 µR/hour above natural background. The vehicle shall be isolated and Clearwater Technologies, LLC emergency responders notified.  

Notifications to the Ohio Department of Health, Bureau of Radiation Protection shall be made as necessary and the vehicle shall remain onsite until a signed exemption form is received from them.

In the event that a vehicle exits the site prior to Ohio Department of Health, Bureau of Radiation Protection authorization, Clearwater Technologies, LLC, shall notify the OH State Police and the DEP immediately.

Equipment Surveys

In accordance with Ohio Department of Health, Bureau of Radiation Protection guidance, Clearwater Technologies, LLC shall routinely perform radiation surveys of equipment used for the process or storage of waters associated with sub-surface drilling activities.  The surveys shall be completed annually or at a frequency acceptable to the Ohio Department of Health, Bureau of Radiation Protection. The results of surveys shall be documented and available for regulatory review. A copy of a draft spread sheet is included in the Appendix. 

Liquid/Sludge Disposal

The potential exists for the need for disposal of residual wastes as liquid or solids.  
These wastes could be generated from tank or other equipment clean-out. During tank cleaning and removal of sludge and residual solids a contract qualified Health Physicist 
shall be present to monitor the interior of the tank for TENORM particulates. OSHA regulations for any confined space entry shall apply.  The results of the monitoring shall be maintained and available upon request from the Department.  Prior to transfer or transport for disposal the Clearwater Technologies, LLC management representative shall ensure that radiological analysis has been completed in accordance with the completed Form U request. Clearwater Technologies, LLC management shall coordinate with the Ohio Department of Health, Bureau of Radiation Protection solid waste manager or appropriate contact for guidance on sampling, analysis and review of the results. 
Employee Exposure

It is expected that radiation exposures to Clearwater Technologies, LLC employees will not exceed Ohio Department of Health, Bureau of Radiation Protection limits for members of the general public.  In the event of an actual or suspected exposure in excess of those limits (100 mR/year) Clearwater Technologies, LLC management shall immediately contact Ohio Department of Health, Bureau of Radiation Protection and the professional consultant. The consultant shall perform and document a dose assessment for all individuals involved.

Documentation

Clearwater Technologies, LLC shall complete all documentation as required and maintain records for inspection by the Ohio Department of Health, Bureau of Radiation Protection and include this information in both the daily operational records and the annual report.

Action Plan Revision

Any proposed revisions to the approved Clearwater Technologies, LLC Action Plan shall be submitted to the Ohio Department of Health, Bureau of Radiation Protection for review and approval prior to implementation.

EMERGENCY CONTACTS
	Organization
	Contact
	Phone #

	Applied Health Physics
	Todd Mobley
	800-332-6648 (office)

   412-580-5235 (cell)

	OHIO DEPARTMENT OF HEALTH, BUREAU OF RADIATION PROTECTION 
	Radiation Protection
	570-327-3636

	
	
	

	OH DNR
	Beth Pratt
	(614) 265-6905

	OH Fire Station
	Yorkville Fire Department
	(740) 859-2585

	OH Hospital
	East Ohio Regional Hospital 
	(740) 859-2171


Action Plan Preparation
This Action Plan was prepared by Todd Mobley of Applied Health Physics, Inc.  Mr. Mobley has over 33 years of experience in radiation safety. A copy of his resume is available upon request.

APPENDIX A

CLEARWATER TECHNOLOGIES, LLC RADIATION INCIDENT RESPONSE REPORT

1.
Incident Date 




Time 


        
Location of Isolated Truck 






       

2A.
Obtain Vehicle Identification:

· Transporter Name






         
· Radiation Level
_______ (uR/hour) of Isolated Car
· Driver Name
__________________

2B.
Generator/ Manifest #







         
· Contact
___________________________

· Address 








         
· Phone 



       Fax 



         
3A.
Type of Vehicle:
______________________________

3B.
Commodity in Vehicle:
________________________________________

4.
Comments:

5.
Incident results recorded in the Daily Operational Log:
Yes /  No

Signature 




         
       (




) 

APPENDIX B

ANNUAL EQUIPMENT SURVEY FORM

	Date
	Equipment ID
	Survey Meter S/N
	Calib. Due
	Max. Radiation 
	Name

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


APPENDIX C

INBOUND VEHICLE SURVEY LOG

	Date
	Vehicle ID
	Company
	Commodity
	Survey Results > 10 µR/hr Above Background 
	Surveyor

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


PAGE  
1

