


EPA Subpart W Rulemaking 

• Legal Considerations 

• Scientific/Technical Considerations 

• Real World Implications 





Legal Issues 

• 	 EPA has no legal or regulatory bases to 
apply 40 CFR Part 61, Subpart W to 
evaporation ponds at uranium recovery 
facilities. 

• 	 After 20 years of consistent 
interpretation that Subpart W is only 
applicable to uranium mill tailings 
impoundments, EPA is inexplicably 
asserting that Subpart W applies to 
evaporation ponds at in~situ recovery 
and conventional! mill tailingsfacilities. 

• 

• 	 Specific language in Subpart W 
references uranium mills and their 
associated tailings 

• 	 EPA regulations discuss mill tailings 
"piles" 

• 	 Specific examples provided in 
regulations to which Subpart W applies 
do not include evaporation ponds. 

• 	 Rule specifically discusses the presence 
ofwater(i.e., such.as in evap()ration . 
ponds} as a n rnecf 
aboutrad 





Potential Revisions 
Inclusion of 1Waste Fluid Retention Impoundments 

• 	 One potential revision is the inclusion of waste fluid retention 
impoundments (evaporation ponds, holding ponds and other lined waste 
impoundments} not containing uranium mill tailings under 40 CFR Part 61 
Subpart W 

• 	 This is not justified due to the insignificant emissions of radon from fluid 
retention impoundments as described in the slides that follow. 



Radon Emissions from Tailings Ponds 
Doug Chambers SENES Consultants Limited- 2009 

• 	 Rn-222 gas exchange via diffusion from surface of small lake has been measured 
(Experimental lakes, Ontario). 

• 	 The data is shown below: 
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• These fluxes are very lbw. . .··.. . . . . ..... ·. . . . .·. ·. . . . 
•· Giventheworst case regardingturbulent mixing (50centimeters)with aRadium-226 
activityofthewater of 1000 pCi/Lthe flux·. is only l .. pCi/m2"sec. 
• · .Fiuidret~ntion ponds.do notpresenta·substantialrisk regardingofdose to a member ()f .. 

t11egfneralpubHcfromradonreleases; .• .· .. > . .. . • .·...·..·.···.·• .· .•.. ·· ... ··· .. ·. . ··.. ··.·.····.... · .. ·. ·..· 
• > .E3~?:E!don.th~... a.bovefluxratE!s,.anyHadonc222 emanating·.fromfluidretentionponds·.would 
he lostinthenatural variabilityofbackground. · . . · 
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Radon Flux from Evaporation Ponds 
Dr. Kenneth Baker- ERG - 2010 
• The flux rates for water containing 165 pCi/L Radium-226 were very low as shown below: 

• TheseJiuxes were measured by floating Large Area Activated Charcoal Canisters (LAACCs) on 
Radiurn-226 bearingwater in a pond at Homestake's site North ofMilan,NewMexito. A floating 

. canister is shown below: 



Experimental Determination of Radon Fluxes over Water 
National Mining Association (NMA) 2012 

• 	 Experimental work funded by the National Mining Association (NMA) and conducted by 
Energy Laboratories, Inc. to determine radon fluxes over water in a laboratory setting was 
conducted. 

• 	 Large Area Activated Charcoal Canisters (LAACCs) were floated over water in barrels 
containing activities of Radium-226 and Radon-222 varying from 0 to 20,000 pCi/L in 5,000 
pCi/L increments. 

• 	 A floating Large Area Activated Charcoal Canister (LAACC) as used in the experiment is shown 
below: 

NMA 
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Experimental Determination of Radon Fluxes over Water 
National Mining Association (NMA) 2012 (con't) 

• The results are shown below: 

:--------------------~---·- --------~------- ------------------ ---------------·-------------------­

Maximum and Minimum Radon-222 Fluxes versus Radium· 
226 Activity 

14.00 ...... ·····~-~-····· .. ········· --·~-······ . ·············· 

~ 12.00 ~.-~--------·-··-----------------~---------

N ' 

:'; 10.00 
u 

. -'= 8.00 i ···--········ 
' ~ -II-Maximum Radon-222 Flux (pCi/M2-sec) 



Experimental Determination of Radon Fluxes over Water 
National Mining Association (NMA} 2012 (con't} 

Maximum and Minimum Radon-222 Fluxes versus 
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Experimental Determination of Radon Fluxes over Water 

National Mining Association (NMA) 2012 (con't) 

• 	 Radon flux rates are low even at relatively high Radium-226 and Radon-222 activities for the 
water. 

• 	 Radon flux rates in pCi/m2-sec were approximately 0.0004 times the Radium-226 or Radon­
222 activity of the water. 

• 	 At a Radium-226/Radon-222 activity of 5,000 pCi/L radon fluxes ranged from 1.9 to 2.8 
pCi/m2-sec. 

• 	 According to NUREG-1910- Generic Environmental impact Statement for In-Situ Leach 
Uranium Milling Facilities- May -2009 over 96.9% ofthe liquidwastes at in-situ leach 
uranium recovery operations are restoration wastes with Radium-226 activities ofSO to 100 
picoCuries per liter. 

. 	 . 

• 	 ·This is \lastly lowerthanS,OOOpCi/L and would yieldproportionatelylowerfi(Jxesthatwould 
f(:)r alliptents and purposes be insignificant. 



Determination of Radon-222 Fluxes from Fluid Filled Lagoons­
Kennecott Uranium Company 2010 

• 	 Kennecott Uranium Company conducted experiments using floating Large Area Activated 
Charcoal Canister (LAACC} units to determine radon fluxes from the lagoons. 

• 	 Floating Large Area Activated Charcoal Canisters (LAACCs) are depicted below: 



Determination of Radon-222 Fluxes from Fluid Filled Lagoons- Kennecott Uranium 
Comna11v 7010 
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1-E 26 570 117 8/10/2010 11:27 8/11/2010 12:54 2.0 0.82 
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1-E 

5-E 
• 

5-E • 

5-E 

9,w 

·. 26 

39 

I 39 

39 

I 39 

I •• 22 

570 

1750 

1750 

1750 

. 1750 

772 

2 

118 
. 

119 

3 

4 
. 

120 .· 

8/11/2010 12:54 

8/j 0/2010 11:33 

8/10/2010 11:37 

8/11/2010 12:57 

8/11/2010 12:58 

8/10/2010 .11:43 

8/12/2010 

8/11/2010 

8/11/2010 

8/12/2010 

8112/2010 

. 8/11/2010 

13:18 

12:57 

12:58 

13:20 

13:22 

13:01 

3.1 

. 2.9 

2.4. 

I 3.0 

2.9 
. 

2.8 

0.50 

0.78 

0.78 

<0.05 

0.57 

.· 0.76 

.9-W ·. .. 22 772 121 8/10/2010 . 11 :49 8/11/2010 13:03 . 2.6 0.67 



Determination of Radon-222 Fluxes from Fluid Filled 
Lagoons- Kennecott Uranium Company 2010 (can't) 

• Radon fluxes from these ponds were very low. 
• In no case did a radon flux measurement exceed 1.0 pCi/m2-sec. 
• These fluxes do not exceed and are indistinguishable from natural background fluxes. 



Risks Related to Radon from Uranium Recovery 


• 	 The following three (3) papers discuss epidemiology in three (3) uranium producing areas (Karnes County, 
Texas; Montrose County, Colorado and the Grants Area in New Mexico: 

• 	 Cancer Mortality in a Texas County with Prior Uranium Mining and Milling Activities 1950 to 2001 
(Boice, J.D. Jr. et al September 8, 2003) 

• 	 Cancer and Non cancer Mortality in Persons Living near Uranium and Vanadium Mining and Milling 
Operations in Montrose County, Colorado 1950-2000 (Boice, J.D. Jr. et al 2007) 

• 	 A cohort study of uranium millers and miners of Grants, New Mexico, 1979-2005 dated August 28, 
2008 

• 	 Cancer Mortality in a Texas County with Prior Uranium Mining and Milling Activities1950 to 2001 (Boice, 
J.D. KetaLSeptember 8, 2003) concludes: 

• 	 Overall, 1223 cancer cleaths occurred in the population residing in Karnes County from 
1950to20()1 compareclwith1392 expectedbasedon the 

n.t:>rowere3857.cancer deaths in 
vet'Joarco'mJ:.'(m~a wil:h4$B9expectec/; There 


<rnn.,tn,rit"ratesin andthosein 




Risks Related to Radon from Uranium Recovery 
(can't) 

• Cancer and Noncancer Mortality in Persons Living near Uranium and Vanadium Mining and Milling 
Operations in Montrose County, Colorado 1950-2000 (Boice, J.D. Jr. et al 2007) concludes: 

• Between 1950 and 2000 a total of 1,877 cancer deaths occurred in the population residing in 
Montrose County, compared with 1,903 expected based on general population rates for Colorado 
(SMRCO 0.99}. There were 11,837 cancer deaths in the five comparison counties during the same 51­
year period compared with 12,135 expected {SMRCO 0.98}. These was no difference between the 
total cancer mortality rates in Montrose county and those in the comparison counties {RR= 1.01; 95% 
CJ 0.96-1.06). 

• A cohort study of uranium millers and miners of Grants, New Mexico, 1979-2005 dated August 28, 2008 
concludes: 

• 	 No statistically significant elevation in any cause of death was seen among the 904 non­
miners employed at the Grants uranium mill. Arnong 718 mil/workers with the greate$t 
potentia/for exposure to uranium ore, no statistically significantincrease in any cause1of 
death of a priori interestwas seen, i.e., cancers of the lung, kidney, Uver, or bone, 
lymphoma, non-malignant respiratory disease, renal disease or liver disease.Aithough 
thepopulation studied was relatively small, thefolldW"UP was long (up to50yrs)and 
complete. 

•• Three epidemiblbgical studies show no risksto maximally exposed population grbups 
· specifict)llyJhose living in.areas hosting uranium processing. . · 





Real World Implications 
• 	 Regulation of fluid retention impoundments under Subpart W will limit or halt 

uranium recovery operations 

• 	 To operate, both conventional mills and in-situ recovery facilities can require large 
areas of evaporation ponds 

• 	 Inclusion of evaporation ponds within existing area limitations would halt existing 
operations and prevent new ones from starting. 

• 	 It would force current and future operators to consider alternate methods for 
handling fluids such as deep well injection which may not be approved halting 
current or planned operations. Even ifapproved, these alternate methods may be 
cost prohibitive. 

• 	 Conflicts with existing approvals 

• 	 Example: Kennecott Uranium has a license amendment in place allowing it to add a 
second (40 acre) tailings impoundment plus eightlO~acre evaporation ponds 

• 	 Regulation of evaporation ponds under 40 CFR Part61SubpartWarid inclusion of their area in 
the maximum allowable area would interfere with previously reviewed and approved plans. 
These approVed plans have undergone NEPA review. 

NMA 




Real World lrnplications (can't) 

• 	 Alternatives to evaporation ponds may be in certain circumstances less 
desirable from an environmental perspective than evaporation ponds. 

• 	 Evaporation ponds are a proven, environmentally sound method for 
managing wastewater especially in the arid West where most uranium 
production occurs. 

• 	 Uranium recovery operations both conventional and in-situ, require an 
environmentally sound, proven and cost effective means to handle and 
store wastewater even where final disposition (deep disposal or irrigation) 
maybe utilized. Evaporation ponds fill those requirements. 

• · 	 · ~~vaporatiorrponds .and fluid retention 
61. Subpart\JVw.His~verely.cdnstrpin o;::;A'-''U gop1er"''····v 

insomecasesh ·ThTs.is ......L~+ 




