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*Gro nd Shale > Rock: .hydrocarbo S, heavy &
radioactive metals, Ohio—NOFK

STilling Muds: who knows what,
> ru %ng Fluids: water, sand, who knows what, if
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J 5 me salts, hydrocarbons, heavy & radioactive
-?’5 etals, Ohio-NORM,

.,f
s Drilling Site Wastes & Accidental Releases:
-~ who knows what is being released

~ © Where are they coming from?
e Where are they going?
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S0ONIb has pald for Sta%e & Local governments
l)_/ v_]_,ﬁj_[_]fr!::':~ st OUut O rate we -
urie .Jm» (SO|Id C&DD, industrial, medical, O&G, etc.)

Digla *rf*' 0+ years

EGas drilling has created a big, new
H ste stream not addressed by surrounding

.--"'—
= _s_t_gtes - seen as a nhew & easily captured revenue
- ~source by Ohio’s Administration

¢ Ohio DOES NOT have magic GEOLOGY
— that can swallow all wastes without repercussions
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SPBlacks s ales are e early sources of Uranium ore
jorpthe sAtomic Age: (Chattanooga Shale, TN; USGS
1961) | !
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Biack J;r ies like coal are full of heavy and

fJJJJ‘ é ive metals: 232Th to 228Ra & 238U to 226Ra are
m_)\w ommon series
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= a 233U & 226Ra water soluble, also in brines

\\l

o US EPA limit on Uranium mill tailings, 5 pCi/g

because of the Radium: > LLRW Landfill, Utah or
Washington State accept NORM

e US EPA Drinking Water MCLs 5 pCi/l for Radium



« @ - Basaltic rock
- o —@R-—- - US. coals
w— =il -~ Common shales
- —@l— - Granitic rock
v @S-~ = Fly ash = 10x U.S. coals
we v ol == == Black shales

w =R - Phosphate rock
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Typical range of uranium concentration in coal, fly ash,
and a variety of common rocks.

Figure 1. Graph from Radioactive Elements in Coal and Fly Ash:

Abundance, Forms, and Environmental Significance. U.S. Geological
Survey Fact Sheet FS-163-97. October, 1997



Why \ l'i. A_LL‘F'
o Very i lted chem“ﬁ%a'(gamma) for Utica shale,
TENORM V& brines:100’sitox1,000's X 5 pCi/gorL =

0 P J:;) ;4 arcellus Shale U content: 10-100 ppm
J Jr,mjl -238 content: ~3.4 to 34 pCi/g

¥ Rac u]m ~-226 content: ~ 3.4 to 34 pCi/g

-"'11'——3‘:'.“‘-

. Frac Water Ra-226: 300 to 9,000 pCi/l

o PA Marcellus brine chemistry up to 3,609 x
MCLs for radioactivity: 5 pCi/l US EPA

— USGS reports median levels Ra >3x PA brines from
conventional wells



Th-232 1.4 x10"yr
F

.5 107
250 |:I|:I|:I'!.l L-234 1 1?' =238

(Stable] T Ry

Radioactive Decay in Thorium and Uranium Series

1.9 yr Th-228
‘ Water Soluble

&L day Ra-228
THORIUM SERIES | Rn220 5.8 yr

oo SEC
0.3 ysec Po-21 Po-216
» #0.15 sec
Pb-208
§ Y
R ET , Thz30
3 min 40, 000 yr
Ra-228
1602 yr
URANIUM SERIES
Fadon daughters 55
~ 3.8 day »
Po-218
Amin
Gamma

Spec Data

"h Th-234
" 24 day

" Dela Decay

EEMMmE Emission

r-' WO



Why he Current Co
NYobrine .Jr_‘gJ 15/000)pGiy/Li
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J‘JJJJJ Ie In used drilling

o] I) p to 6,000 pCi/g 22°Ra
—and '_ t} 2,000 pCi/g 2?2Ra
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.-Ghi'o still contaminated
~ from the Manhattan

Project
— we know better now




_mstalled in hottest
zones

¢ Shale cuttings are
from hottest areas



Periodic Table of the Elements

Alkali Metals El Gaseous State
Alkaline Earth Metals B Liquid State
Transition Metals El Solid State
Other Metals =| Syrthetically Prepared
Nonmetals
B Noble Gases
= Inner Transition Metals

& [Zh Ga Gl

47.90 50941 518% 54.938 55847 58%3 5871 634.546 6538 6972 7259

Sr Y Zr Nb Mo rr Ru Rh Pd Cd

LB752 aesos 9122 92908 9594 (98) 10107 10291 1064 107. 11241 11482 11869 121 75
75 76 77 78 79 82

Ba-Lu Hf Ta w Re Os ir Pt Aqug‘l‘l Pb Bi Pol|&

186.21 | 190.2 (19222 19509 196,97 20059 20437 2072 20888 (209)

+Name Not Officially Assigned

57 58 53 66 63 70

Lanthanide Series « L@ C@& PI‘ m Eu Gd Tb D

13891 14012 14091 1504 15198 157.25 15893 162! 0 3 17304
9 % 97 0 02

a8
Actinide Series 'Ac Th Pa e ,-.rn Gl £ Sl == el Jile
(227) 23204 23104 23803 237, (243) @47) @) (@) Gsny @59 @59

Because water-soluble Radium replaces
Calcium in your bones if you drink it



Shale
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Wastes coming into Ohio by road, rails & soon
Dy river arge, port Washington Co. in place

“FOver J‘N’ 2012 injections in Class II wells
wm - rom out of state, mostly PA & WV

=le ﬂ;ated out-of-state Class II wells being
mStaIIed in SE Ohio (new one Athens Co.)

o ' No Public Hearings being held for anyone

e With NY still to be decided & barge ports for
Ohio River/Gulf wastes coming on line

— may be up to 80% out of state wastes in a few years




Shale
Ir

aaround S Rock with drilling muds to Solid
AWaste an d C&DD Landfills; no records of how
much ,»Where, just listed as “"solid wastes”;
,psc as dally cover, not buried

= All acklng Fluids & Brines to be injected in

—< ass IT wells except when spread on roads

- -»(brmes), “solidified” and put in landfills or
other management processes yet to be
determined

e ODNR Div. Oil & Gas Resources calls the
shots; OEPA and ODH are second

%“’
‘—’.
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S aste Streams ( enerated Durmg the
EXx I)L)f' tlon and Production for Oil
,JJLJ Natural Gas

.+ mmary of Potential Regulatory

o -..v‘"

;-r ver5|ght January 2013
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~ & Www.epa.state.oh.us/portals/34/document
‘ /NewsPDFs/Oil-Gas Waste Matrix
Jan20132.pdf

e Check it out
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STATE OF OHIO + DEPARTMENT OF NATURAL RESOURCES

J SJEJ:j:j’_. I n ] eCtiO N EI IS CLASS II BRINE INJECTION WELLS OF OHIO
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http://www.oilandgas.ohiodnr.gov/
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' 0|I & Gas Flmds

' '— Solution
g of Minerals

o Class V — Stormwater,
- etc.

e Class IV — CO2
Sequestration
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e Originally used to .
rehabilitate old O&G
B rn e fields

Annuls Pressute | P |||

e Converted production
wells in field to be

H rehabbed
Armlu'.-—g- ‘
':°";’.‘°:5‘Zim ® Brine & other fI“IdS

injected back into
field to force out
remaining product

SOUROE:Adated from the Nabored |

— Called “Flooding”



Limited _)J e\Visits by Operators ,
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Eairthquakes, increases W/

increase in pressure

— (National Resources Council rept.,
www.nap.edu/catalog.php?record_id=13355)
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http://www.nap.edu/catalog.php?record_id=13355
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~Img I)ermr DRSS rf? S.0&G well field -
r—uug |tat|on
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'Plannmg now for the short term &
Intermediate futures



Ohio's debris landfills
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Press releases do not
indicate that chemical
binding of radioactive
materials to dilution A
materials must occur :

MSW Landfill
Captive ISW Landfill
Residual Waste Landf#l
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Permitted, Inactive MSW Landfill
Interstate Highways

US Highways


http://www.dispatch.com/content/stories/local/2009/09/14/landfills.ART_ART_09-14-09_A1_5DF24GE.html
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\Jw_)__) WaAaSs '
LmJﬁ s in OhIO
neet pur siting &
J—L ign criteria for

...

— =RW disposal

= _”ﬁSU Extension

- Research “"Low-
Level Radioactive
Waste Fact Sheet

Series” (RER-00) .
explains why Ohioline.osu.edu/rer-fact/

-
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Ben Lupo, president D&L
Energy/Hardrock Excavation
admits to at least 250,000
gallons of brine & oil-based
muds dumped into the
Mahoning River, 2012-2013
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~ Use for deicing on %
winter roads =

till legal in parts of Ohio = ===
S g g PEILS O 2 NO Or OIdBeaver“




AC uids
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“Che _)Ar";""’C":"c e'_l."'\G"o
2Rang e Resources in PA

sMEonso / Epiphany/PMC Biotech solar
pr Wered recycling pilot plant started
‘July 2012 in PA

= ‘-Number of others as well

_-:

Why? Because they need the water for the
next well & savings on reclaimed
chemicals
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ed materials go to landfills
g the flmd iIncreases the levels of

""

M..b entually TDS etc. so hlgh that fluid must
= be disposed of in Class 1I wells anyway

_ '! Ohio not collecting information on
Recyclers

— who/where they are, how they collect fluids,
how dispose of wastes
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SATMOst everythmg in O&G brme WERED
Jnjmru app IEHﬁWrranmﬁrket—-—

SRATready “mine” salts in Ohio for industrial
z] o) I)JJ ations

> JJ# GE working on process to remove
ium -228 and 226 from brine

...

&= Technology already exists to break O&G

—
" Sl

___ > rme down, working on economics

= : ‘Why dispose of resources we need &
- would have to make/extract in other ways
for other costs?

e Ohio could still extract “tax” for out-of-
state brine if reprocessed here, real jobs
for Ohio




Con
Ohio

OERIWIGHDY: Julie \ eatherlngton -Rice, B&W,
OSY F D’E, \/ ‘§therlnqton -ri.1@osu.edu

GG, DI AT Chrlsty, OSU FABE,
PrJrJJr\/JH\E _?GS‘SU edu

J:)muw« , Linda Aller RS,
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.Loﬂburnal of Science Web Link at OSU,
”—-..--httpg,./_/kb.osu.edu/dspace/handle/1811/686 )
- Ohio EPA Division of Drinking and Ground
Waters Source Water Assessment and
Protection Prog ram, Keeping Ohio’s Water Clean

\ Ohio Fracture Flow Working
WWW.Eepa.ohio.gov/ddagw/swap_SSa.aspX e
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R L sassiDrilling Costs,
TOP FIVE SHALE PLAYS >$42 .BI"I.On/yr
Five US fields produce 309%; of shale gas. The to m a l nta I n

gutput of a typical well drops B0-95%; in its first

three years (top). Average well output across a p ro d U Cti on

field peaks and then falls as prime spots are usad
up (middle). Total field production falls 30-505%

per year without new drilling (bottom). o D ry G a S Sa Ies

Bl ~$33 Billion/yr

R e Barmett -

Woodford e Some additional

— Haynesville _
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How long to Protect from human -

i/g Radium-226 (1,609 yrs/1/2 life) to 5

) Is 3+ half lives, ~5,000 yrs, beginning of

pt's pyramids

0 pCi/g Uranium-238 (4.468 Billion yr/1/2 life,

&= from almost the birth of the earth until now 1 /2

= life) to 5 pCi/g, so 3+ half-lives, back to the

—  beginning of the Universe

- ® 50 pCi/g Thorium-232 (14.05 Billion yr/1/2 life,

longer than the age of the Universe until now 1
12 life) to 5 pCi/g, ~45 Billion years, more than

the diameter of the visible universe

action if uga-Michigaﬁ-’QSf)“ —
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