) 4 &D3 & 3 E& 3 F&
D$& D& - /89560
" #
50/>0B958>786- B59-52.5GH - -958>786
* & ) E# )3& # D3
48 ( T
$
# ) E # 8788956
+) 888956
$ ) E 748956
+,) 18956 # -
' ! %!
g
& & #
& o |
! *)
C# % | # $
% ' B 1 BGG"™
-6 G -G G
( G89S8C: 0-D | %
' L%
% & |
L% &
! & | % &
g -1 4 $ % |
2 D &
" &
J$ B59-52:5GH - -958>786

! #$ %& C
$ % & ! % '
(& (& # & % & $ %
! % ' 1& # % (& ' (1& # &
) ( %+ ! $ %' & # (#
& ! % & # % (& (& # &
1
( ( /%0 ! ' 1 # ("
% (- $ %2 # 1 : & ! Lo
3 -+ ( ! % 1 # $ 1)
! #  %568765
" # % 899:*8959- ) ! " ( 1
' " (! /$+0 " < 1 !
! $+ " I 9= " & ™M 1 1
I >.99" ( -) I1ot(o (
( ( /0 #0 ( # & (
! 3% &" % - ! " (%
1 # # %$ " #- %!
& "t /7787 @66= 2777 @677 (0
%  />6 7-=A& #< B 5-27<C6A %
+H (% %! %% ot (
& ! % ( % ! ! ! % (
% % ! & "I Lo % 1 1
I ' 1 (% % $-
! " #S%& () x4 !
() ! (G G r * ,
" ( C - + (*
s ( ( " ( + "
E ?&8956

%
(#&
%

%

G
B 5-59*5->70-
1 (
( * *
%

5G56


http://creativecommons.org/licenses/by/4.0/
http://www.portal.state.pa.us/portal/server.pt/community/oil_and_gas_reports/20297
http://www.portal.state.pa.us/portal/server.pt/community/oil_and_gas_reports/20297

# % #

# 2 2 B - * 556  '784 - ! ( 55695/5
E' : & 06/066!& ’ &% * - ( ; "o+ 75'555 .01
>IK & (& ( 5:505*5C57& | B :5: 4 ) ! ( ! $% * ( 3
67:*2>CO&K 1B:5:%:8*286=8 ', ~( : ( ( (! C * + o 3
! * (" /:o01$% o+ " "
RS I B # ! o " ( ) ( - 3
" I B 1 BGG™! (G 0/D0-
L% 4 (& * bo/0x( + ( + <" 3
& & ! +-(C ( C + ( 9 " ¥ (
%! - * ( 1 - *+ ( (Y9 = o+
LT - ) o | <" ! (+ + ( ( + ! | ( |
I ( 1 I(+ * (1> ( - " , ! o+
<? (+ ! # o+ & ( * 51<9 157
! * 89/5 (" #1111 ' * o ( ' (3
& (|« - ('1@ * (
(+ ! N C #' ( ( | (+ 3
* 1o*) & ' I I ' + I
! (0 r #1 *
( & <01 ( + A
R ! ! ( + /9 !
¢ - * (-12 (- = Lo+ 4
! = -1 (- + 1 $% 3
(! + - " - ( ( - -
(! ¢! - C ( - (
! * ( Lo
( 601, (- - - ! -
(1 B- ( " (A ( ( + 3
- ( ( _* ( 1 n
+ | ( *+ | ( + ( Q1L
* + 1 > + *
(+ 1 - 1+ ( -
- ( - * * ) * % ( ( 3
A50%( * ) ( * - ( * (
N/
D * o (+ + -1
g 19 1 3
I + (+ +# (& - #X 3
* ( (& ! #
A + 1 ( ! & . 0> * * (
# 1 ( L. (O x ! E 3
o) oY) + & #
&1
= O ' A+ ! ¢
#, ! & $% I+ ( +
( % - T 3
$% (A + "o+l I ( (
( + + - ( * - ! 1 3
( + | (+ *
[0 (" ( ( - Lo I /43
<0+ ( ( I - ( 51< -
J$ B59-52:5GH - -958>786 E 288956 8G56


mailto:irubertone@pa.gov




























$%1 + ! * (- = |
* + ( (X A #* &P (!
+ - ! + (
A #1 :&1
2 ( - (- + + 3
( +1 (! * 3
( 1! 12 ( + + 1.:40
A G " - I G
"+ * o 1 > - /
19440 9 + 8 + *
! 4:01 $% ( -
* - - (- ( 4.0 + 19 r440* 3
) 49 ( ! 4801
* * o + $%
* ( - l( | | * | *
*( (- + 1 >0 ( 0«
! ( -+ C - ! 3
$> ( L1 > 1 -( ( * ( + ( 3
* ( "+ *+
60 ( ! !
* 1 (
(+ (- *- + #* 3
! ( ! - B .0 "+ 1.:40& 3
( 19 $% * (@1
> (K ( ( #- & ! ! * 3
I G o ( ( ( -+ 3
1 ™+K + ( ! -((
( ! A J700( ( !
- 1
0 ’*
- ( %E > (% " N (
+ IS ( ~ B ( (( Lo
11
! (., " G N 1 " (., " G N1 > 3
+) ( G N U F N®n$SN@ :1 * I K" K + G
N U F Nw$N@ ;1 D ( G N U F N®%$SN@ ;1
#1
$ % # ) ! $ ! B -+l (&
$B $ % (#< 899C- 'B ! BGG (#(G%G" G *! *(*
# $ % - - ‘B ! BGG"-
- --G G -G #G ( G898C: - 56$
8957-

1$ B59-5?:5GH - -958>786 E ?&8956 58G56


http://energy.gov/fe/downloads/modern-shale-gas-development-united-states-primer
http://energy.gov/fe/downloads/modern-shale-gas-development-united-states-primer
http://www.portal.state.pa.us/portal/server.pt/community/oil_and_gas_reports/20297
http://www.portal.state.pa.us/portal/server.pt/community/oil_and_gas_reports/20297



http://dx.doi.org/10.1021/es502111u
http://dx.doi.org/10.1021/es502111u
http://www.ncbi.nlm.nih.gov/pubmed/24983403
http://www.assembly.gov.nt.ca/sites/default/files/td_105-175.pdf
http://dx.doi.org/10.1093/toxsci/kfu061
http://www.ncbi.nlm.nih.gov/pubmed/24706166
http://dx.doi.org/10.1021/es404621d
http://dx.doi.org/10.1021/es404621d
http://www.ncbi.nlm.nih.gov/pubmed/24564405
http://dx.doi.org/10.5942/jawwa.2013.105.0093
http://dx.doi.org/10.1021/es301411q
http://www.ncbi.nlm.nih.gov/pubmed/23458378
http://www.ohioeha.org/media/7254/Health-Impact-Assessment-of-Shale-Gas-Extraction.pdf%23page=42
http://www.ohioeha.org/media/7254/Health-Impact-Assessment-of-Shale-Gas-Extraction.pdf%23page=42
http://dx.doi.org/10.1289/ehp.1002212
http://www.ncbi.nlm.nih.gov/pubmed/20923742
http://dx.doi.org/10.1126/science.1235009
http://dx.doi.org/10.1073/pnas.1100682108
http://www.ncbi.nlm.nih.gov/pubmed/21555547
http://dx.doi.org/10.1016/j.scitotenv.2012.02.018
http://www.ncbi.nlm.nih.gov/pubmed/22444058
http://www.health.ny.gov/press/reports/docs/high_volume_hydraulic_fracturing.pdf
http://www.health.ny.gov/press/reports/docs/high_volume_hydraulic_fracturing.pdf
http://www.ncbi.nlm.nih.gov/pubmed/8303897
http://www.ncbi.nlm.nih.gov/pubmed/8852204
http://dx.doi.org/10.1007/s00420-008-0349-6
http://dx.doi.org/10.1007/s00420-008-0349-6
http://dx.doi.org/10.1093/humrep/deq004
http://dx.doi.org/10.1093/humrep/deq004
http://dx.doi.org/10.1007/s00420-010-0545-z
http://dx.doi.org/10.1007/s00420-010-0545-z
http://www.ncbi.nlm.nih.gov/pubmed/20496078



http://www.ncbi.nlm.nih.gov/pubmed/14754581
http://dx.doi.org/10.1289/ehp.1306722
http://www.portal.state.pa.us/portal/server.pt?open=514&amp;objID=809799&amp;mode=2
http://www.ncbi.nlm.nih.gov/pubmed/20100760
http://www.cdc.gov/nchs
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5750a5.htm
http://dyson.cornell.edu/research/researchpdf/wp/2012/Cornell-Dyson-wp1212.pdf
http://www.ncbi.nlm.nih.gov/pubmed/24252069
https://www.census.gov/geo/maps-data/maps/thematic.html
https://apps.health.pa.gov/EpiQMS/asp/ChooseDataset.asp
http://dx.doi.org/10.1093/aje/kwr469
http://www.ncbi.nlm.nih.gov/pubmed/12236664
http://dx.doi.org/10.1016/j.toxlet.2012.11.007
http://dx.doi.org/10.1016/j.envres.2012.05.007
http://www.ncbi.nlm.nih.gov/pubmed/22726801




