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The comments on the proposed Performance Standards from the Center for Sustainable Shale Development
 (CSSD) pertain primarily to radiation health and safety issues.  The regulatory approach by CSSD needs major improvements and will not be protective of gas workers, the public or the environment. The author of these comments has had 20 years experience examining NORM in oil and gas exploration and production in Louisiana, Texas, Kentucky, Mississippi and more recently in New York State. 

These comments do not directly pertain to the visual, noise or socioeconomic impacts of fracking, nor directly to hazardous chemical releases, such as methane gas. 

General Comments in Support of Proposed Regulations
The CSSD attempts a number of improvements in their performance standards proposal. Their goal of recycling 90% of all flowback and produced water could help to lessen the environmental burden hydraulic fracturing places on our waterways, however this idea is not realistic nor is it likely to be enacted. Additionally, enforcing the use of lined pits could help to reduce the amount of contaminated waste water that seeps into drinking supplies, if a satisfactory method of waste disposal were also proposed.  In our opinion, the CSSD’s proposed standards do not go far enough in protecting water supplies or the health and safety of the general public as discussed below. 

Drillers locate the Marcellus shale horizon by its radioactivity and carbon content. The same radioactivity that is used to locate natural gas deposits is also found in hydraulic fracturing waste in the form of drill cuttings, flowback water, produced water, radon gas and radium scale. It does not disappear once it is brought up to the surface.  The CSSD proposals fail to recognize that the radioactivity, produced by hydraulic fracturing, will be present in the liquids that are released to Pennsylvania’s waterways, it will be present in the solids that are transported and deposited in local landfills, and it will be present in the radon gas that is inhaled by residents from kitchen stoves at home.  The performance standards proposed by the CSSD are an attempt to deal with an impossible problem lead by an industry blinded to the presence of radioactivity in the natural gas industry. 
Performance Standard No. 1
“Operators shall maintain zero discharge of wastewater (including drilling, flowback and produced waters) to Waters of the Commonwealth of Pennsylvania and other states until such time as CSSD adopts a standard for treating shale wastewater to allow for safe discharge.”
The term “safe discharge” is not defined by the CSSD however we assume “safe discharge” to mean the following: every company that releases radioactivity to State waterways must have a NPDES permit.  In addition, there are radioactive concentration limits to drinking water: Alpha - 15 pCi/L, Ra-226 and Ra-228 (combined) - 5 pCi/L and Uranium - 30 micrograms/L
.  The radiation dose limit in drinking water is 4 mrems/yr due to beta and photon radiation.  The bottom line of “safe discharge” is that all liquids brought up from Marcellus shale will be released to State waterways.  Chapter 95 of Pennsylvania Code 25 discusses the amount of total dissolved solids (500 mg/L), chlorides (250 mg/L), barium (10 mg/L) and strontium (10 mg/L) that are allowed to be discharged each month.
 It is commendable that the Pennsylvania DEP is placing a limit on the concentration of chemicals that is allowed to be discharged monthly however the regulation fails to place a limit on the total amount of radionuclides that are allowed to be discharged monthly. In the definition of “safe discharge” the CSSD should include the testing of radioactivity so that a gas driller can be sure that the hydraulic fracture waste is properly labeled before being sent to a water treatment plant. If the gas driller does not test for and label radioactivity in the water, the water treatment plant will not be able to adequately remove the radioactivity and meet the discharge requirements as described above. The omission of radioactive regulations does not mean that radioactivity doesn’t exist; instead it means that the radioactivity that is being produced from hydraulic fracturing wells is not being regulated and has the potential to greatly harm the environment, including underground water sources once it leaks from a well. 
It is doubtful that standard water treatment plants will be satisfactory in the removal of particulate mater including radionuclides from waste. Filter sludges are likely to become contaminated with radium. Radium can be removed from flowback water and brine; this is customarily done at uranium mills by converting radium to a solid and filtering it out. The radium contaminated sludge and filters could then be sent to Energy Solutions in Utah or another location licensed to handle radioactive waste. This is a costly process that has not been supported by the gas industry.  The CSSD should provide more specific guidance to the gas industry. If this is not done, according to CSSD, all liquids should be stored.  After liquids evaporate, the sludge and sediments should be disposed in a licensed radioactive landfill or hydrofracturing should cease.  In addition to radionuclides, the CSSD should also require that any surface waters or aquifers that any hydraulic fracturing wastewater may be disposed into, be tested for concentrations of hydrocarbons, arsenic, mercury, and TDS before well drilling commences, so that a baseline of background concentration is established. In this way, the CSSD will know whether gas well drilling and production have contaminated surface waters or aquifers.

Performance Standard No. 2

Operators must recycle a minimum of 90% of the flowback and produced water, by volume, from its wells in all core operating areas in which an Operator is a net water user”.

RWMA is in favor of the concept of recycling 90% of produced and flowback water, however this idea still leaves us guessing as to where the additional (1-million-plus) gallons of freshwater will come from for a subsequent fracture. A standard horizontal drilling well uses “between 3 and 5 million gallons of water per frack” and only 10-40% of the water used for hydraulic fracturing is returned as produced or flowback water
. This means that even if the operator was able to exceed the CSSD’s minimum standard and recycle 100% of produced and flowback waters from the original 3,000,000 gallon fracture, s/he would still have to find between 1.8 and 2.7 million
 gallons of freshwater to perform the next fracture. These numbers increase to 1.92 and 2.73 million gallons of freshwater that have to be externally sourced if the operator only meets the minimum standard set forth by the CSSD. The CSSD fails to announce where the additional millions of gallons of water will come from and how this additional withdrawn water might impact the local environment. 

The CCSD fails to explain how operators are required to recycle the flowback water. When produced and flowback water is reused, the concentration of radioactivity within the water increases. The water that is used to break shale rock comes into contact with Uranium and Thorium, parent nuclides of Ra-226 and Ra-228 respectively. Radium is highly soluble under the temperature and pressure conditions below ground.  This has been an ongoing process for millions of years. The recycling of fracking waste water will increase the radioactivity of the water as it continues to be recycled. The radioactive waste water will have to be tested to determine the level of radiation and then stored in special containers between hydraulic fractures so that radionuclides do not travel into local waterways. Once the water can no longer be recycled, its increased radioactivity will be more difficult and costly to treat and will reduce the likelihood of the recycled water to be properly treated. 

Standard water treatment facilities are not capable of treating flowback and produced water. One study showed that treatment was able to reduce the radium in water by more than 90% however when the water was discharged into a stream, the sediment at the point of discharge were 200 times background levels
. Chapter 95 of Pennsylvania Code 25 states that “Discharges may be authorized only from centralized waste treatment facilities (CWT)[…] discharges may not be authorized from A POTW […] unless treatment at a CWT meeting all of the requirements of this chapter precedes treatment by the POTW”
.  While it is commendable that the Pennsylvania DEP recognizes that a POTW is not able to properly treat hydraulic fracking wastewater it makes no mention of testing water for radioactivity before it is discharged from a CWT. Additional testing of discharge water should be done by an ELAP-certified laboratory to ensure that radioactive contaminated materials are not being discharged into water supplies. The recycled flowback and produced  water will eventually need to be treated; RWMA recommend that all waste from hydraulic fracturing sites, including flowback and produced water, be tested for radioactivity and sent to a facility that can properly treat and remove the radioactive material before it is discharged. 
Performance Standard No. 3
“Any new pits designed shall be double-lined and equipped with leak detection”. 

RWMA supports the practice of double-lining pits and equipping them with leak detection however we have some reservations that are discussed below. 
The CSSD fails to specify what materials will be used to double line the pits. The material of the lining can greatly impact what the lining is impermeable to. Fracking waste water contains radionuclides, such as Bi-214, that emit gamma rays. Soil and water are able to safely block gamma radiation however gamma emitters within the radioactive fluids (such as Bi-214) may leach out of improperly lined pits and contaminate nearby waterways.  The CSSD also fails to report what will happen once a leak is detected. Protocol needs to be written so that operators and officials understand the necessary steps to take in order to reduce the impact of a leak once it occurs and the best way to remediate a spill after it happens. Proper procedures to remediate a radioactive spill include testing soil and water for contamination and if contamination is found, removing it. Costs to properly remediate a site should be factored into well owner’s budget before hydraulic fracturing commences.  The State should require a performance bond, sufficient to cover remediation costs.  Once the drilling operation is over, radioactive waste should be properly disposed and the liner should be removed.  Chapter 78 of Pennsylvania Code 25 discusses some methods of pit content disposal: “If a liner becomes torn or otherwise loses its integrity, the pit shall be managed to prevent the pit contents from leaking from the pit. If repair of the liner or construction of another temporary pit is not practical or possible, the pit contents shall be removed and disposed at an approved waste disposal facility or disposed on the well site”
. The Pennsylvania’s DEP recognition of comprised pits is commendable, however the way that the DEP suggests the contents be disposed of is not. The DEP explains that the contents of the pit should be “disposed at an approved waste disposal facility or disposed on the well site”. Without regulations that mandate testing the contents for radioactivity before disposal, it is unlikely that the “approved waste disposal facility” will be qualified to adequately remove radionuclides before discharging them into local water ways. Worse yet, the DEP gives operators the option of disposing of the pit contents on site. This option is often the cheapest which means that many operators are burying their untreated radioactive contaminated waste onsite, where it can easily leach out and contaminate local streams and environments. CSSD’s performance standards should aim to exceed the DEP’s limitations and include the mandate of testing pit liners and contents for radioactivity before disposal.  Current holding pits are not properly lined. There have been a number of cases where pits have leaked due to improper lining
. Regulations regarding pit linings need to be clearer, and include the numbers of layers and lining material required in addition to requiring proper installation standards. An environmental health and safety inspector should be present on the site at all times during drilling operation. 
“Operators […] shall contain drilling fluid and flowback water in a closed loop system at the well pad, eliminating the use of pits for all wells”

In order for a closed loop system to work, water and chemical additives are added to radioactive rock cuttings that are brought up from the drill . The solids can then be separated from the liquids in a shaker. The
 CSSD does not specify what will happen to the solid and liquid phases of this radioactive solution. It can be assumed that the liquid will be recycled and reused in another hydraulic fracture which, as mentioned above, will only increase the concentration of radioactive contaminants in the solution. Solids are often used to create new access roads or well pads on future hydraulic fracturing sites
. Further regulation needs to be put into place concerning closed loop systems to ensure that the leftover solids used in on-site construction are not radioactive. Solids should be tested for radioactivity and if they are found to be radioactive need to be properly disposed of in a facility that is equipped to handle radioactive waste. Elimination of these solids could cause radioactive material to be spread around the site which would increase the radiation exposure to workers exposed to the material and could eventually make its way to water supplies where it would affect a much larger population. 
Performance Standard No. 4
“Operators shall ensure […] that new impoundments are double-lined with an impermeable material, equipped with leak detection and take measures to reasonably prevent hazards to wildlife.  Total hydrocarbons should be substantially removed”.

RWMA is in favor of double lining and equipping impoundments with leak protection and is in favor of removing hydrocarbons however radionuclides should be added to the list of substances that should be tested for and “substantially removed”.
While it is commendable that the CSSD is interested in removing hydrocarbons, the CSSD fails to recognize the removal of radionuclides from the water. Radium is a common element in fracking waste water and due to its shared properties with calcium, once ingested or inhaled, concentrates in the bones of exposed individuals and may lead to leukemia. In addition to the removal of hydrocarbons the CSSD needs to recommend the removal of radionuclides like radium from waste water. The CSSD is vague when discussing key items in this performance standard. The type of “impermeable material” is not defined, leaving one to question exactly what the material will be impermeable too. Additionally, the CSSD states that this performance will “reasonably prevent hazards to wildlife” and that “hydrocarbons should be substantially removed”. This terminology needs to be better defined so that owners and operators can understand the level to which wildlife needs to be protected from hazards and exactly what percentage of hydrocarbons should be removed from the waste water. The hazards to wildlife will differ once radioactive material is included in the composition of wastewater. The combined effects of hydrocarbons and radioactive material should be included in the CSSD’s analysis of potential hazards to wildlife and need to be considered when determining the allowable amount of hydrocarbons and radionuclides in the wastewater. 
Performance Standard No. 6

“Operators shall develop and implement a plan for monitoring existing water sources […] within a 2,500 foot radius of the wellhead […] and demonstrate that water quality and chemistry measured during a pre-drilling assessment are not impacted by operations”.
RWMA is in favor if a pre-drilling assessment in order to establish a baseline however we believe that the operator should test water sources on a larger radius in order to acquire the most comprehensive understanding of the affects of the well.  

Before drilling, water testing is important in order to establish a baseline. This will allow operators to know the impact of well drilling and gas production on any nearby water sources. However the CSSD does not specify the parameters to be tested. This is open to lobbying by gas companies. At a minimum, the department should specify the parameters: hydrocarbons, arsenic, mercury, TDS and radium. 

The distance, 2,500 feet, is not far enough from a water source. Members of the RWMA team have been witness to personal drinking wells over a mile away from a fracking site that were contaminated by an increase in underground pressure caused by hydraulic fracturing.  We note that the 2,500 foot standard originated in Act 13
, an amendment to Pennsylvania’s Oil and Gas Act, however we encourage the CSSD to go above and beyond the regulations encouraged by that act and increase the radius between the wellhead and existing water sources.  The basic issue involves defective casing as it passes through aquifers.
Chapter 78 of Pennsylvania code 25 discusses the potential effects that a hydraulic fracturing site might have on local water sources and the responsibility of the operator to return the water sources to their original condition. The CSSD should expand on these regulations in order to ensure increased protection of the area’s water sources. In chapter 78 of Pennsylvania Code 25 it states that “A restored or replaced water supply, at a minimum, must be as reliable as the previous water supply, be as permanent as the previous water supply,  not require excessive maintenance, provide the water user with as much control and accessibility as exercised over the previous water supply” These standards can only be held if there is a baseline taken of the site before groundbreaking commences and if the proper elements were tested for prior to natural gas production.  Radium is not often tested for when other baseline tests on local water bodies occur. This means that if radioactive waste water is discharged into a water source from a natural gas well and a radioactive baseline was not obtained, the owner or operator of the well will not be held accountable to restore the water source to baseline concentrations. The CSSD performance standards should, at a minimum, include baseline testing of radium, uranium, thorium and any other radionuclide that could be present in Marcellus shale. 
Additionally, the Chapter 78 of Pennsylvania Code 25 does not place a time frame around the remediation of any contaminated water ways. This lack of time frame allows people to continue to be affected by the consequences of the natural gas industry for an undetermined amount of time. If radium or another radionuclide is present in the water, continued exposure will increase a person’s likelihood of developing cancer from their exposure. The CSSD performance standards should enhance the DEP’s regulations by indicating a time frame for which the water sources will be returned to their original state so that victims of the compromised water source will only have to suffer from the negative retributions of the natural gas industry for the shortest amount of time possible.  
Performance Standard No. 7
“Operators shall design and install casing and cement to completely isolate the well and all drilling and produced fluids from surface waters and aquifers to preserve the geological seal that separates fracture network development from aquifers and prevent vertical movement of fluids in the annulus”.
While the performance standard is well intentioned, it has been difficult to satisfy.  Many wells that were cased and sealed with cement have leaked. In 2010, inspectors documented that out of 16909 wells that were drilled and fracked, 111 of them leaked and in 2012 out of 1,014 wells that were drilled and fracked, 67 of them leaked. This equates to a 6.9% and 7% rate of failure respectively. The failure rate of wells increases to 30-50% as the wells age
. These numbers represent wells that leaked at the well head, not those that “sprouted up in stream beds, water wells, or ponds often 2,000 feet away from the well site” (Nikiforuk, 2013). Wells should have leak detectors so that the operator is immediately notified. Leak detectors would allow the well to be shut down until repairs were made.  This would reduce the amount of contaminated wastewater leached into nearby environments and methane escaping into the air.  Additionally, the CSSD should recommend regulations for repairing breaks in casing; so that methane, and fracking fluids do not leak into nearby ground water. An environmental health and safety plan should be onsite and readily available in case a leak is discovered. 

All operators should have a thorough map of other wells in the area, plugged and unplugged. Scientific American reports a case in Texas where after one well was plugged, the additional pressure was released in three nearby wells causing them to spew waste water like an artesian well
. The affected landowners were responsible for the cost of cleaning up the damage that was caused by the once dormant wells on their property. Requiring a map of nearby plugged and unplugged wells will allow the operator to have a better understanding of the surrounding geology and will ensure that there is proper spacing between wells so that capped pressure from one well does not inadvertently negatively affect a nearby well.  
Performance Standard No. 8
“In preparation for any spill or release event, Operators shall prior to commencement of drilling, develop and implement an emergency response plan, ensure local responders have appropriate training in the event of an emergency and work with the local governing body, in which the well is located, to verify that local responders have appropriate equipment to respond to an emergency at a well” 

We agree with the intent of the proposed plan.  Planning should take place before an emergency, not when the emergency occurs. Pennsylvania code 25, chapter 78 also recommends the development of an emergency response plan however neither the CSSD nor the DEP consider a radioactive spill when formatting their emergency response procedures. RWMA suggests that the CSSD performance standards include an emergency response to a radioactive spill. This should include the availability of radiation detection instruments, the use of hazmat suits, and the proper training for onsite workers in case any radioactive brine, or flowback water is released. Without the proper safety plan set in place, a radioactive spill will contaminate local environments and hurt workers who are unknowingly exposed to radioactivity.

Performance Standard No. 10

“Flaring may not be used for more than 14-days on any development well (for the life of the well). Flaring may not be used for more than 30-days on any exploratory or extension wells (for the life of the well), including initial or recompletion production tests, unless operation requires an extension. If flaring continues beyond 30-days for an exploratory or extension well, Operators must document the extent of additional flaring and reasons requiring flaring beyond the 30-days.”

The CSSD fails to mention the presence of radon in natural gas. The presence of radon should be tested before flaring commences. The inhalation of radon can lead to lung cancer. If radon is found in the natural gas it needs to be stored until radon levels are significantly reduced so that workers are other individuals nearby to the flare are not exposed to the inhalation of radioactive particles. 

Performance Standard No. 14
“Once significant leaks are detected, they are required to be repaired in a timely manner”

This statement is vague. The CSSD fails to quantify the term “significant” and the time frame to repair the leak. The CSSD need to specify the time to repair a leak once it is discovered and should include how many gallons of leakage, and how many cubic feet of gas would be considered “significant.”  In a ProPublica review of wells between 2007 and 2010, of the 220,000 wells inspected, more than 7,000 wells showed signs of leakage
. The data shows that most of the wells were patched within 6-months of being discovered however because (according to DEP regulations) there can be up to 5-years between inspections
, it can take a long time for leaks to be detected by regulators. This means that a leaking well has the potential to leak radioactive waste for up to five years before being discovered. The CSSD needs to recommend a stronger regulatory framework for the time to test wells for leaks. If leaks are found early they are less likely to leak large quantities of radioactive waste into near by water sources.
Additional Comments 

In
 addition to flowback water and brine, CSSD regulations should specify the disposition of production pipes, feed lines and condenser water tanks.  In our experience, it is not unusual to remove production pipes after 5 years of well production and to have these pipes internally coated with radium-contaminated scale.  The New York State generic GEIS
 states that “NYSDOH will require the well operator to obtain a radioactive materials license when exposure rate measurements on the outside of contaminated equipment exceed 50 microR/hr.”    In our experience with gas pipes in Texas, after 5 years production, more than 50% of the pipes will have direct gamma dose rates greater than 50 microR/hr.  According to our calculations using Microshield, and a standard 3 to 1 ratio of radium-226 to radium-228, pipes that emit gamma equal to 50 microR/hr will have radium-226 and radium-228 concentrations in scale that exceed 1300 pCi/g and 400 pCi/g, respectively.  If these pipes are released for general unrestricted use, they can be used for corrals, playground equipment, etc.  If radium at these concentrations are released to the environment, the respective radiation doses to children and the general public will be high.  Pennsylvania, West Virginia and Ohio have not produced an EIS that evaluates the impact to individuals and the general population of releasing contaminated pipes for general use.

The CSSD also fails to discuss the treatment and removal of rock cuttings in the performance standards. The NYSDEC has measured radium-226 concentrations as high as 206 pCi/g from rock cuttings going to the Allied landfill in Niagara County, NY. The CSSD should include the testing of rock cuttings for radioactivity before they are sent to landfills for disposal. If the rock cuttings are determined to be radioactive, they should be sent to a proper treatment facility where they can be disposed of without harming landfill workers, and local residents and waterways that the radioactivity could leach into. 
The major overall concern RWMA has with the proposed CSSD’s Performance Standards is that these standards are merely suggestions, not government enforced regulations. While some of these standards could benefit the natural gas industry as a whole, without enforcement it is not likely that operators will infiltrate these standards into at their well sites. Furthermore the lack of a mention of radioactivity in the document is disheartening but not alarming. There is a limited amount of information present in regulations that links radioactivity to the natural gas industry. This is a problem that needs to be addressed at all levels of the government and the natural gas industry who fail to regulate radioactive discharge from natural gas waste because of a lack of radioactivity testing. RWMA hopes that the Center for Sustainable Shale Development will take into consideration our recommendations pertaining to radioactivity in natural gas and its waste and will go beyond the regulations enacted by the government in order to ensure the safety of industry workers and the surrounding public.  
Appendix A 
	Additional Gallons of Water Needed with 100% and 90% Recycled, Produced and Flowback Water. 

	Original H20
(gallons)
	Percent that comes back as
 flowback and produced water 
	Percent of flowback and
produced water recycled 
	Total gallons of
 water recycled 
	Fresh water needed for 
subsequent fracture 
(gallons)

	3,000,000
	40%
	100%
	1,200,000
	1,800,000

	3,000,000
	10%
	100%
	300,000
	2,700,000

	5,000,000
	40%
	100%
	2,000,000
	3,000,000

	5,000,000
	10%
	100%
	500,000
	4,500,000

	3,000,000
	40%
	90%
	1,080,000
	1,920,000

	3,000,000
	10%
	90%
	270,000
	2,730,000

	5,000,000
	40%
	90%
	1,800,000
	3,200,000

	5,000,000
	10%
	90%
	450,000
	4,550,000


References 
Brzycki, E. (n.d.). Retrieved from http://exploreshale.org/

Department of Environmental Protection. Pennsylvania Code 25, Chapter 78. Retrieved from: http://www.pacode.com/secure/data/025/chapter78/chap78toc.html

Department of Environmental Protection. Pennsylvania Code 25, Chapter 95. Retrieved from: http://www.pacode.com/secure/data/025/chapter95/chap95toc.html
Department of Environmental Protection, Pennsylvania Code25, Chapter 109. Retrieved from: http://www.pacode.com/secure/data/025/chapter109/chap109toc.html
Department of Environmental Protection , Oil and Gas Management (2012). Act 13 dep webinar . Retrieved from website: http://files.dep.state.pa.us/OilGas/BOGM/BOGMPortalFiles/WebEx/Act_13_WebEx_FINAL.pdf
Lustgarten, A. (2012, June 12.). Retrieved from http://www.scientificamerican.com/article.cfm?id=are-fracking-wastewater-wells-poisoning-ground-beneath-our-feeth 

Nathaniel R. Warner et al., “Impacts of Shale Gas Wastewater Disposal on Water Quality in Western Pennsylvania,” Environmental Science & Technology (3 October 2013)

Nikiforuk, A. (2013, January 09). Shale gas: How often do fracked wells leak?. Retrieved from http://thetyee.ca/News/2013/01/09/Leaky-Fracked-Wells/ 

Smith-Heavenrich, S. H. (2008, October 03.). Retrieved from http://www.tiogagaslease.org/images/BVW_10_03_08.pdf

� Performance Standards, Center for Sustainable Shale Development. August 19, 2013


�  DEP, 25 Pa. Code §  109


�   DEP, 25 Pa. Code §  95


� Brzycki


� Calculation Table can be found in Appendix A 


� Warner Et al. 


� DEP, 25 Pa. Code §  95


� DEP, 25 Pa. Code §  78


� Stag, S. (n.d.). Retrieved from http://frackingofamerica.com/ 


� Smith-Heavenrich, 2008


� Act 13 DEP Webinar, 2012


�Nikiforuk, 2013


� Lustgarten 2012





� � HYPERLINK "http://www.scientificamerican.com/article.cfm?id=are-fracking-wastewater-wells-poisoning-ground-beneath-our-feeth" ��Lustgarten�  2012


�  PA Code 25, Chap 78


�  Rdgeis, p. 5-142 and p. 6-205.





�Needs to be restated.  Shakers are used to separate water from rock cuttings.  This is radioactive, but it is not flowback water which generally comes up for the next week or two when the well first starts brining back gas.  When the well is in full production, we then have produced water or brine.


�It occurred to me that there is no discussion of rock cuttings in the performance standards. NYSDEC has measured radium-226 concentrations as high as 206 pCi/g from rock cuttings going to the Allied landfill in Niagara County, NY.
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