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PET ITION - I ncrease set back i n  HB 1 348 to 1 , 000 Feet 
TO: Chairman Lyson and the North Dakota Senate Natural Resource 
Cornrnittee 

We bel i eve that. in the rush to get o i l  out of the ground as fast as possible. 
state officials a re not protect i ng the l ives a nd l ive l i hoods of people who l ive 
and work in western North Dakota.  The current oi l  w.sil pCJd set back from a 
dwe l l i ng of 500 feet is not enoug h to protect residents from f lares. grass fires. 
explosions. toxic smel ls a nd the safety a nd hea lth haza rds from increased 
traffic. For the safety a nd wei !  bei ng the c itizens in western Nort h  Dakota.  we 
ask the Senate Natural Resources Committee to please amend HB 1 348 to 
i ncrease the set back from 500 feet from a dwe l l i ng to 1 . 000 feet from a 
dwel l ing. 
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PETITION - Increase set back in  H B  1 348 to 1 , 000 Feet 
TO: Chairman Lyson and the North Dakota Senate Natural Resource 
Committee 

We believe that, in the rush to get oil out of the ground as fast as possible, 
state officials are not protecting the l ives and l ivel ihoods of people who l ive 
and work in western North Dakota. The current oil wel l  pad set back from a 
dwell ing of 500 feet is not enough to protect residents from flares,  grass fires, 
explosions, toxic smells and the safety and health hazards from increased 
traffic.  For the safety and wel l  being the citizens. in western North Dakota, we 
ask the Senate Natural Resources Committee to please amend H B  1348 to 
increase the set back from 500 feet from a dwell ing to 1 ,000 feet from a 
dwel l ing .  
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PETITION - Increase set back in HB 1 348 to 1 ,  000 Feet 
TO: Chai rman Lyson a nd the North Dakota Senate Natural Resource 
Committee 

We believe that, i n  the rush to get o i l  out of the grou nd as fast a s  possible. 
state offic ia ls are not protecting the liv-es and l ive l ihoods of people who l ive 
a nd work in western North Dakota.  The current oi l  wel l  pad set back from a 
dwel l i ng of 500 feet is not enough to protect reside nts from flares. grass fi res , 
explosions, toxi c  smel ls and the safety and hea lth haza rds from i ncreased 
traffic. For the safety and wel l  bei ng the citizens i n western North Dakota, we 
ask the Senate Natural Resources Committee to please amend HB 1 348 to 
i ncrease the set back from 500 feet from a dwel l i ng to 1 , 000 feet from a 
dwel l ing. 
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PETITI O N - I ncrease set back in  H B  1 348 to 1 , 000 Feet 
TO : Chairman Lyson and the North Dakota Senate Natu ra l  Resource 
Comm ittee 

We bel ieve that, i n  the rush to get o i l  out of the g round as fast as possib le,  
state officials are not protecting the l ives and l ive l ihoods of people who live 
and work in western North Dakota. The cu rrent oil wel l  pad set back from a 
dwel l ing of 500 feet is  not enough to protect residents from fla res, g rass fires, 
explosions,  toxic smells and the safety and hea lth hazards from increased 
traffic. For the safety an d wel l  being the citizens in western North Dakota, we 
ask the Senate N atura l  Resou rces Comm ittee to p lease amend H B  1 348 to 
increase the set back from 500 feet from a dwel l ing to 1 , 000 feet from a 
dwel l ing .  

NAME ADRESS PHONE # E-MAIL 



N a m e City Sta t e  

S e a n  Arithson Bism a rck N orth D a kota 

E l l e n  Ch affee Bism a rck N o rt h  D a kota 

Ced a r  G i l l ette N ew Town N o rt h  D a kota 

sigu rd joh nson F a rgo N o rt h  D a kota 

Tam a ra Patn e a u d  R o l l a  N orth D a kota 

D i a n n e  Desrosiers Sisseton So u t h  D a kota 

Ch rista M o n ette B e lco u rt N o rt h  Da kota 

Twyla  B a ker-D e m a ray Gra n d  Forks N o rt h  Da kota 

Va n essa LaFounta i n  Belco u rt N o rt h  D a kota 

D a ryl Peterson Antl e r  N o rt h  Da kota 

B ri a n  B a n d eret Forman N o rt h  Da kota 

B rea n n a  H a rr M i not N o rt h  Da kota 

J u l i a n e  G i l lette N ew Town N o rt h  Da kota 

Christ ine Peterson Antler N o rt h  D a kota 

David B r e n n a  N ew Town N o rt h  Da kota 

b e a u  wisn ess keene N o rt h  D a kota 

Art h u r  La ngved N ew Town N o rt h  D a kota 

M ich e l l e  Si menson B e u l a h  N o rt h  D a kota 

A m a n d a  Bean M i not N o rt h  D akota 

Rose l l a  P e rson White E a rth N orth D a kota 

Derrick D u kart M a n n ing N orth D a kota 

steve w e n i nger senti n e l  b utte N orth D a kota 

Cheri Frye Charlson N o rt h  D a kota 

Amy N orby M a n n ing N o rt h  D a kota 

Steve K u b i k  Senti n e l  B utte N o rt h  D a kota 

Karen V a n  Fossan Bisma rck N orth Da kota 

J a mes Stens l ie  N ew Town N orth D a kota 

G l adys C a i rn s  B i s m a rck N orth Da kota 

J e rry Pen n i n gton N ew Town N orth Da kota 

G ayle Lee M i not N o rt h  Da kota 

N a n cy G uy B ismarck N o rt h  D a kota 

Karen Ryberg Ba ldwin  N o rt h  D a kota 

Peder Stens l ie  M a n d a n  N o rt h  Da kota 

C u rtis Stoffera h n  G r a n d  Forks N o rt h  Da kota 

H e i d i  D e m a rs B ism a rck N o rt h  Da kota 

G reggory G. Ta n k  Ta n k  Keen e  N o rt h  Da kota 

La rry Peterson 

S a n d a  P u t n a m  B ismarck North Da kota 

Cha rity H a rdy M i not A F B  Nort h  Da kota 



fayme stri n ger henry G ra n d  FOrks N o rth Da kota 

San dra D u k a rt Dukart M a n n ing N o rth Dakota 

G le n n a  M e i e rs N ew Town N o rth Dakota 

Travis Bean B isma rck N o rt h  Dakota 

Karen Sm ith Ke n m a re N o rt h  Da kota 

Sarah Tra n d a h l  Center N o rt h  Da kota 

Scott Li ed le  White Earth N o rt h  Da kota 

Colton Bru h n  F a rgo N o rt h  Da kota 

Don Morrison N o rt h  Da kota 

G reg Steck ler  Dunn Center N o rt h  Da kota 

Charlene Bjornson Durb in  N o rt h  Da kota 

Carla  Renner  Zap N o rt h  Da kota 

l o rra ine dopson B ism a rck N o rt h  Da kota 

Col leen Ste b bi n s  Bow m a n  N o rt h  Da kota 

Trana Rogne k i n d red N o rt h  Da kota 

Leo Wa l ke r  M a d d ock N o rt h  Dakota 

N a ncy Eva n s  Dodge N orth Dakota 

R ick Olek F a rgo N o rt h  Dakota 

P a u lette Trego B i s m a rck N o rt h  Dakota 

P h i l  Kam beitz B i s m a rck N o rt h  Dakota 

Cathy Schwi n d e n  F a rgo N o rt h  Dakota 

Verle Re i n i cke B i s m a rck N o rt h  Dakota 

Joan Johnson Fargo N orth Dakota 

Konrad N o rstog Watfo rd City N o rt h  Dakota 

S a ra Good m a n  Langdon N orth Da kota 

cheryl p l a n ert Beacg N o rt h  Da kota 

Ashley Ueckert Senti ne l  B utte N orth Dakota 

M a rie Hoff B ism a rck N o rt h  Dakota 

Cathy Brei n e r  M a n d a n  N o rt h  Da kota 

Ta m my N elson-M athews Cogswel l  N o rt h  Da kota 

Peggy Stewa rt Fern d a l e  W a s h i ngton 

Col leen Rei n ke B i s m a rck N o rt h  Da kota 

George B a u e r  Gwi n ner N o rt h  Da kota 

Roger H agl u n d  M oorhead M i n n esota 

R ick Hovd a P a rsh a l l  N o rt h  Da kota 

L inda Weiss B e lfie ld  N o rt h  Da kota 

sharleen b irk imer  Lou i svi l l e  Kentucky 

La rry H ei l m a n n  F a rgo N o rt h  Da kota 

Diane H a rker Belfie ld  N o rt h  Da kota 



a ro l  Davis  

M a rty You ng bear N ew Town N o rth D a kota 

F ra n ces B l ack Ta i l  Deer N ew Town N o rth Da kota 

Brandy P h e l a n  M a rtin N o rt h  Da kota 

M a ry S a n d  K i l ldeer  N o rt h  Dakota 

H e i d i  J acobs B ismarck N orth Da kota 

R e n a e  Even svold  Powers Lake N o rth Da kota 

M a rissa H u nts Along M a n d a ree N o rth Da kota 

theodora b i rd bear m a n d a ree N o rth Da kota 

Ta m a  S m ith Beach N o rth Da kota 

Lois S u n d q u ist Wilton N o rth Da kota 

• I • � I 
La rry N o v a k  Alexa n d e r  N o rt h  Da kota 

Ren a e  Even svold Powers La ke N o rt h  Dakota 

Lyl is  Wel ls  Welch M i n n esota 

vance gi l l ette new town N o rt h  Da kota 

Dorothy R e i l  Alexa n d e r  N o rt h  Da kota 

N icole J o rgenson 

S h a ro n  Luntsford Alexa n d e r  N o rt h  Da kota 

B etty V a n  Berkom Powers La ke N o rt h  Da kota 

D i a n n e  Sattler Thom pson N o rt h  Da kota 

J o h n  Carlson H a m i lton M o n t a n a  

Ron S aeger Fargo N o rt h  Da kota 

A l eta H e n d ricks Dickinson N o rt h  Da kota 

Dean And erson Watford City N o rt h  Da kota 

W i l l iston N o rt h  D a kota 

J ason S i gn a l ness Watford C ity N o rt h  Da kota 

C indy K l e i n  Dickinson N o rt h  Da kota 

j aylyn s a u n d ers s a u n ders watford city N orth Da kota 

B ryan A n d e rson M i not N orth Da kota 

Krist e n  M esker Powers La ke N o rt h  Da kota 

N a ncy Saeger Fargo N o rt h  D a kota 

B o n n i e  H ofm a n n  M e d i n a  N o rt h  Da kota 

Christopher Bean W i l l iston N o rt h  Da kota 

N ichol e  Egeberg-Bernsdorf M i not N o rt h  Da kota 

stacy a rn egard arn ega rd N o rt h  Da kota 



Bette Stieglitz F a rgo N o rt h  Da kota 

Charles Barb e r  M a n d a n  N o rth Da kota 

M elv in  Wisd a h l  W i l l iston, N o rth Da kota 

B a rb a ra Schwa rtze R ichardton N o rth D a kota 

Audrey Cleary B ismarck N o rth Da kota 

J ay M osbrucker West Fargo N o rt h  Da kota 

D e n n i s  Kost Wash b u rn N o rth Da kota 

Bre n d a  Jorgenson Tioga N o rt h  Da kota 

J a mes Kambeitz Bism a rck N o rt h  Da kota 

M a ry Engel B i s m a rck N o rt h  Da kota 

He len  M. R u d i e  Fa rgo N o rt h  Da kota 

H a rr iet Bracke n Leeds N o rt h  D a kota 

Daryl Bragg M a nvel N o rt h  D a kota 

S a ra S immers M a n d a n  N o rt h  Da kota 

Joan B re iner F lasher N o rt h  D a kota 

Scott Davis Wh ite E a rth N o rt h  Da kota 

Kim Christianson B ismarck N o rt h  Da kota 

Thomas Dissel h o rst B ismarck N o rt h  Da kota 

Eric C l a u sen M i not N o rt h  Da kota 

corri n e  redmo n d  tioga N o rt h  Da kota 

Ken Tra n a  Ca rson N o rt h  Da kota 

Roberta R a m b e rg Wh ite E a rth N o rt h  Da kota 

cori n n e  lee b ismarck N o rt h  Da kota 

M a ry Beth S im m e r  Fargo N o rt h  D a kota 

Amy Ku l ackosk i  Bism a rck N o rt h  D a kota 

Sharon Anders o n  Powers Lake N o rt h  Da kota 

La u rel Lawrence tioga N o rt h  Da kota 

Lyn n  H i l l  J a m estown N o rt h  D akota 

Dorothy Ventsch N e w Town N o rt h  D a kota 

M ari lyn Levine N ew Town N o rt h  Da kota 

Cheryl Lacey N ew Town N o rt h  Dakota 

David Rydel l  Grand Forks N orth Dakota 

Delores Sa l in  N ew Hope M i n n esota 

Carol S N e lson Val ley City N o rt h  Da kota 

Warren Ventsc h  3725 1 17 Ave. S E  58072-9539 N o rt h  Da kota 

G a i l  Reierson Fa rgo N orth Da kota 



Doug Fe ir ing Powers Lake N o rth Da kota 

J i l l  Bergstedt Ender l in  N o rth Dakota 

J o h n  M ehl hoff F a rgo N o rt h  D a kota 

B rett Fe ir ing Powe rs La ke N o rth Dakota 

Kasa n d ra Fe ir ing Powers La ke N o rth Dakota 

G regory G u n d erson White E a rth N o rth Da kota 

Ken neth M ogen N ewTown N o rth Da kota 

Erica Turnq u ist Alexa n d er N o rth Da kota 

Dan ie l  Leppel l  Ga rrison N o rth Da kota 

M a rci a Wi lber  N ew Town N o rth Da kota 

Louis  K u ster Sta n ley N o rth Da kota 

Cheryl Lee New Town N o rth Da kota 

Robert B a n d e ret Cogswe l l  N o rt h  Dakota 

C u rtis Stoffera h n  Grand Fo rks N o rt h  D a kota 

Richard Johnson Bra m pton N o rt h  D a kota 

C u rt La rson Forman N o rt h  Da kota 

Edward M orrison Arvad a  C o l o rado 

Krist ine  Askerooth Cayuga N o rt h  Da kota 

Arden B a  I of 

H ow a 

Eva H e pper  Keene N o rth Dakota 

J eff H e pper  Keene N o rth Da kota 

Debbie  Larsen Watford City N o rth Dakota 

J a n et M erri l l  M i n ne a p o l is M i n n esota 

Tanya Weiss B ismarck N o rth Da kota 

C a rol  Jensen Lisbon N o rth Da kota 

La u rie B a n d e ret Cogswel l  N o rth Dakota 

Benj a m i n  Merri l l  Saint Pa u l  M i n n esota 

La u ra Stra m e r  M i n neapol i s  M i n n esota 

Amber LaDue-Ki ing Grassy B utte N o rth Dakota 

La u ra H useby Tioga N o rth Dakota 

Sha ron Krieger Tioga N o rt h  D a kota 

Don M M a ston Watford City N o rth Da kota 

E l l e n  Becker M i n n eapol i s  M i n n esota 

Stacy B e n d l  Avon Ohio 

Jan Swenson Bism arck N o rth Dakota 

Cris F u lton Bowm a n  N o rt h  Da kota 

B u e l  Son de r l a n d  Fa rgo N o rth Da kota 

Scott F ry Bism a rck N o rth Dakota 

T H OM AS DAH LE B IS MARCK N o rth Da kota 

J a nel  M e n doza Morris M i n n esota 



Tom Moberg 

Dick Monson 

d a rlene m e d l a r  

Rebekah Olson 

Rob Sand 

G a ry Larson 

Patty Veitch Paschke 

C a rol  Jean Larsen 

M a rc La n d b lom 

Carter Heiser 

a r u n a  seth 

Ta m my H athaway 

J ustin K i lmer  

Crysta Parkinson 

M itch M e l b erg 

Ange l a  McG i n n ess 

J a m es Stei n berger 

Tyler  D e m a rs 

N atasha H olwegner 

S h a n e  Jorge nson 

R ebecca Papenfuss 

Wayne Pruse 

N atasha He id  

Sherry Hei l m a n n  

Kris M o l d e  

Ken H egge 

De l i lah Ye l low B ird 

Beth B i n kowski 

Gia C u m m isk 

Col leen Reese 

Fargo 

Va l l ey City 

Dick inson 

B ism a rck 

K i l l d eer 

F a rgo 

Hon eyford 

B ism a rck 

Dickinson 

Dick inson 

B i s m a rck 

G ra n d  Forks 

Wi l l iston 

W i l l i ston 

B ism a rck 

Tioga 

M a n d a n  

M a n d a n  

F a rgo 

B ism a rck 

M I N OT 

B ismarck 

West Fa rgo 

B ism a rck 

B ism a rck 

M i not 

G rafton 

W i l l iston 

Roseglen 

Linton 

Dickinson 

New Town 

N o rt h  Dakota 

N o rt h  Da kota 

N o rt h  Da kota 

N o rt h  Dakota 

N o rt h  Dakota 

N o rt h  Da kota 

N o rt h  Da kota 

N o rt h  Da kota 

N o rt h  Dakota 

N o rt h  Da kota 

N o rt h  Da kota 

N o rt h  Da kota 

N o rt h  Da kota 

N o rt h  Da kota 

N o rt h  Da kota 

a 

N o rt h  Da kota 

N o rt h  Da kota 

N o rth Da kota 

N o rt h  Da kota 

N o rt h  Da kota 

N o rt h  Da kota 

N o rt h  Da kota 

N o rt h  Da kota 

N o rth Da kota 

N o rt h  Da kota 

N o rth Da kota 

N o rth Da kota 

N o rth Da kota 

N o rt h  Da kota 

N o rth Da kota 

N o rth Da kota 



Andy H useby 

Lisa R a i n bow 

Ta m m i e  N ad e a u  

Shawn W a l l a ce 

J a n ice Sch lenvogt 

Deborah Pa inte 

J acob H ofm a n n  

Lindsay Ost l ie  

J u l ie H ofm a n n  

Katie Patrie 

Cynth ia  M i l ler 

Kat Wacker 

J essica Horst 

E l i zabeth Anders o n  

Tioga 

Devi ls  Lake 

Grand Fo rks 

Rochester 

belcourt 

B ismarck 

M e d i n a  

carrington 

M e d i n a  

Bism a rck 

M e n d ota Heights 

Bism a rck 

B ismarck 

m E N O KEN 

N orth Dakota 

N o rt h  Da kota 

North Da kota 

N o rt h  Da kota 

N o rth Da kota 

N orth Dakota 

N o rt h  Da kota 

N o rt h  Dakota 

N o rt h  D a kota 

N o rt h  Da kota 

N o rth Da kota 

M i n n esota 

N o rth Da kota 

N o rt h  Dakota 

N o rt h  Da kota 



PETITION - I ncrease set back i n  H B  1 348 to 1 ,000 Feet 
TO: Chairman Lyson and the North Dakota Senate Natural Resource 
Committee 

We believe that, in  the rush to get oil out of the ground as fast as possible, 
state officials are not protecting the l ives and l ivel ihoods of people who l ive 
and work in western North Dakota. The current oi l  wel l  pad set back from a 
dwell ing of 500 feet is not enough to protect residents from fla res, g rass fires, 
explosions, toxic smells and the safety and health hazards from increased 
traffic. For the safety and well being the citizens in western North Dakota, we 
ask the Senate Natural Resources Committee to please amend H B  1 348 to 
increase the set back from 500 feet from a dwell ing to 1 ,000 feet from a 
dwell ing . 
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Mar 1 2  1 3  1 2:07p Wanda or Frank 701 -675-2554 

PETITION - Increase set back in HB 1 348 to 1 ,000 Feet 
TO: Chairman Lyson and the North Dakota Senate Natural Resource 
Committee 

p . 1  

We believe that, in the rush to get oi l  out of the ground as fast as possible, 
state officials a re not protecting the l ives and livelihoods of people who live 
and work in western North Dakota . The current oil well pad set back from a 
dwelling of 500 feet is not enoug h to protect res idents from flares, g rass fires, 
explosions, toxic smells and the safety and health hazards from i ncreased 
traffic. For the safety and well be ing the citizens in western North Dakota, we 
ask the Senate Natural Resources Committee to please amend HB 1 348 to 
increase the set back from 500 feet from a dwelling to 1 ,000 feet from a 
dwelling .  
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PETITION - I ncrease set back In H B  1 348 to 1 , 000 Feet 
TO: Chairman Lyson and the North Dakota Senate Natural Resource 
Committee 

We believe that, in the rush to get oi l  out of the g round as fast as possible, 
state officials are not protecting the l ives and l ivelihoods of people who l ive 
and work in western North Dakota. The current oi l  wel l  pad set back from a 
dwelling of 500 feet is not enough to protect residents from flares, g rass fires, 
explosions,  toxic smells and the safety and health hazards from increased 
traffic. For the safety and well being the citizens in western North Dakota, we 
ask the Senate Natural Resources Committee to please amend H 8 1 348 to 
increase the set back from 500 feet from a dwell ing to 1 ,000 feet from a 
dwell ing. 
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PETITION - Increase set back in  H B  1 348 to 1 ,000 Feet 
TO: Chairman Lyson and the North Dakota Senate Natura l  Resource 
Committee 

p . 1  

We believe that, in  the rush to get oi l  out  of the g round as fast as possible , 
state officia ls a re not protecting the lives and l ivel ihoods of people who live 
and work in western North Dakota . The current oi l  wel l pad set back from a 
dwelling of 500 feet is not enough to protect res ide nts from flares, g rass fires,  
explosions, toxic smel ls and the safety and health hazards from i ncreased 
traffic. For the safety and well being the citizens in western North Dakota, we 
ask the Senate Natural  Resou rces Comm ittee to please amend HB 1 348 to 
increase the set back from 500 feet from a dwelling to 1 ,000 feet from a 
dwel l ing .  
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PETITION - I ncrease set back in  H B  1 348 to 1 ,000 Feet 
TO: Chairman Lyson and the North Dakota Senate Natural Resource 
Committee 

We believe that, i n  the rush to get oil out of the g round as fast as possible, 
state officials are not protecting the l ives and livel ihoods of people who l ive 
and work in western North Dakota. The current o i l  wel l  pad set back from a 
dwell ing of 500 feet is not enough to protect residents from fla res, grass fires, 
explosions, toxic smells and the safety and health hazards from i ncreased 
traffic. For the safety and wel l  being the citizens i n  western N orth Dakota, we 
ask the Senate Natural Resou rces Committee to please amend H B  1 348 to 
increase the set back from 500 feet from a dwell ing to 1 ,000 feet from a 
dwell ing. 
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PETITION - Increase set back In H B  1 348 to 1 ,000 Feet 
TO: Chairman Lyson and the North Dakota Senate Natural Resource 
Committee 

We believe that, in  the rush to get oil  out of the ground as fast as possible, 
state officials are not protecting the l ives and l ivelihoods of people who l ive 
and work in western North Dakota. The current oil  wel l  pad set back from a 
dwell ing of 500 feet is not enough to protect residents from flares, grass fires, 
explosions, toxic smells and the safety and health hazards from increased 
traffic. For the safety and well being the citizens in western North Dakota, we 
ask the Senate Natural Resources Committee to please amend H B  1 348 to 
increase the set back from 500 feet from a dwell ing to 1 , 000 feet from a 
dwell ing . 
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PETITION - I ncrease set back In H B  1 348 to 1 ,000 Feet 
TO: Chairman Lyson and the North Dakota Senate Natural Resource 
Committee 

We believe that, in  the rush to get oil out of the g round as fast as possible, 
state officials are not protecting the lives and l ivelihoods of people who l ive 
and work in western North Dakota. The current o i l  wel l  pad set back from a 
dwelling of 500 feet is not enough to protect residents from flares, g rass fires, 
explosions, toxic smells and the safety and health hazards from increased 
traffic. For the safety and well being the citizens in western North Dakota, we 
ask the Senate Natural Resources Committee to please amend H B  1 348 to 
increase the set back from 500 feet from a dwell ing to 1 ,000 feet from a 
dwell ing . 
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PETITI O N - I ncrease set back in HB 1 348 to 1 ,000 Feet 
TO: Chairman Lyson and the North Dakota Senate Natural Resource 
Committee 

We bel ieve that, in the rush to get oi l  out of the ground as fast as possible,  
state officials are not protecting the l ives and l ivel i hoods of people who l ive 
and work in western North Dakota . The current oi l  wel l  pad set back from a 
dwel l ing of 500 feet is not enough to protect residents from fl a res , grass fi res , 
expl osions, toxic smells and the safety and health hazards from increased 
traffic .  For the safety and wel l  being the citizens i n  western North Dakota , we 
ask the Senate Natural Resources Com mittee to p lease ame n d  HB 1 348 to 
increase the set back from 500 feet from a dwel l ing to 1 ,000 feet from a 
dwel l ing . 
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PETITION - I ncrease set back In H B  1 348 to 1 , 000 Feet 
TO: Chairman Lyson and the North Dakota Senate Natural Resource 
Committee 

We believe that, in the rush to get oil  out of the ground as fast as possible, 
state officials are not protecting the lives and l ivel ihoods of people who l ive 
and work in western North Dakota. The current oil  wel l  pad set back from a 
dwelling of 500 feet is not enough to protect residents from flares, grass fires, 
explosions, toxic smells and the safety and health hazards from increased 
traffic. For the safety and well being the citizens in western North Dakota, we 
ask the Senate Natural Resources Committee to please amend HB 1 348 to 
increase the set back from 500 feet from a dwell ing to 1 ,000 feet from a 
dwell ing . 
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I n  support of HB  1348 only if it can be amended: Lin�OOft to 1,000ft, and the way this part 

of the bi l l  is worded, it looks to me l ike the N Oak Industrial Commission can put the footage down to 

anything they feel l ike even if the dwell ing owner don't agree and line #21 needs to be amended from 

July 31 to May 1st, this way we wil l  not have a surge of new wel l  pads built to beat the dead l ine. 

I testified in support of the SB 2206 bil l . At the hearing, the NO Petroleum Council made the argument 

that if you get setbacks to 1000 feet or more, it will cost the surface owner the most! The reality is this 

would be the most effective way to make the oi l companies use the new technology and build multi-well 

pads instead of single wel l  pads. Refer to map 1 

Ron Ness of the Petroleum Council stated that 500 foot setbacks affect 18 acres of farmland and 1000 

foot setbacks affect 72 acres. This is something that I apparently don't understand. I know a single well 

pad uses 6 acres and a multi-pad with 3 wells uses the same acreage. Then, we get 6 to 8 wel l  pads that 

use approximately 12 acres. Do the math: 8 single wel l  pads use 48 acres versus 12 acres for multi-wel l  

pads. Refer to map 2 

What the people in the counties of the Bakken oi l fields don't realize is the facts of what is intended with 

this new technology of horizontal dri l l ing to produce the Bakken wel ls and to cover all the mineral 

interests (look at map # 3). These wells are being dri l led so the horizontal bore of each wel l  is 

approximately 660 feet apart for a length of 1 to 2 miles, so this way they need to dri l l  seven or eight 

across the end of a 640 acre section 2 miles long for their 1280 spacing. With this new technology they 

can and have bui lt multi�pad wel l  sites with 6 to 12 wells and sti l l  get the wel l  bores approximately 660 

feet apart. 

I know this can be done. I have helped build multi-well pad sites. Some of these sites were bui lt on 

private land to dri l l  into federal or US Forest Service controlled lands because of the new road less rules 

for these lands, plus the regulations for federal lands are very strict compared to state regulations. This 

also needs to be fixed. 

At the SB 2206 hearing Ron Ness testified that (there is a perception that the distance from a wel l  to a 

bui lding is determined only by the oil and gas company. That is simply fa lse). Okay if that statement is 

true than who is placing their wells next to your house? Is it the NO  Petroleum Council or the NO  

Industria l Commission? 

On safety issues, flares are starting fires off the sites. Testimony at the hecring bragged that in 62 years 

of oil production we have not burnt down a resident's house. That might be the case, but being on a 

rural fire department I have helped put out fires that if left unchecked would have burnt a house or an 

entire ranch down. Thanks to a rea residents and first responders, the fires got put out. We have just 

been lucky! 

Testimony was also given that oil companies can shut�in a wel l  via phone or computer. The whole story 

is "shut in" means the va lves at the wel l  head are shutoff. There are some flowing wells that this can be 



done on, but this is expensive to set up and most Bakken wells don't flow very long. The wells with 

pumping units rely on two different valves at the wel l  head. One is cal led a radigan which seals a round 

the polish rod. The second valve is called a bl inds valve. If  the polish rod breaks and falls into the wel l  

you can shut this valve. The point is these valves have to be shut manually and you tend to get rea lly wet 

with oi l  and water when you do this. All these types of valves rely on rubber seals and this is not 

foolproof. Closed valves tend to leak and sometimes don't hold at a l l .  Ask Dave Drovdal about the 

blowout that oil soaked his neighbor's house. Truth be known the N Oak Industrial Commission does 

very little to protect dwel l ing owner's. I don't think they ever look at the devastation and the acreage 

that is being completely destroyed (when they permit these wells ) or if it is in someone's feed lot or 

calving a rea, if you aren't part of the oil business they don't care. 

A good example is a homestead I lived on for 10 years. They want to put a SW disposal wel l  on this 

place. We wrote a letter to the N Oak Industrial Commission this is Yz mile form my place to the N West 

(Refer to map 4). The site is 500ft from the house I used to live in, the water wel ls on this place is 6ft 

deep and 30ft deep, the area is full of gravel veins, so there is a live spring 150ft from the house. My 

problem is if there is a spi l l  here it wil l  be in the ground water, and my water wel l  is not that deep so it 

could get i nto my water source. It has been approved by NO industrial commission. 

Food for thought. This type of dri l l ing covers all of the mineral interest and they can drill from 1 mi le 

away and turn 90 degrees and dri l l  another 1 to 2 mi les and multi-wel l pads can save countless amounts 

of acres, then why a re oi l  companies being a llowed to destroy western North Dakota with single well 

pads and making the largest foot print in North Dakota history. I wil l answer any questions. 

Thank you 

Frank Leppel l  
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In support of bil l  HB1348 1/4 mile setback. 

I am a rancher and farmer that l ives in the middle of the oil boom. Yes I do believe we need the oil 

development, but somehow we need to coexist. The oil and gas wells should have to be a quarter of a 

mile or more from an occupied dwelling. The reasons are. 

1. My neighbors who are land owners with some or all the mineral rights have a lease with the oi l  

companies. Two have a lease with 1,000 feet from dwelling and two others have 1,500 feet from 

a dwelling. The oil companies have no problems with these setbacks in their leases. Now we 

can't get a setback for more than 500 feet because we don't own the land or minerals on land 

400 feet from our house. So why should the mineral right owners have all the power to set the 

setback footage and home owners have no rights and just have to put up with it, while we 

watch our property values go In  the trash. 

2. So far a house has not been burned down is what I've been told, but it's not because the oil 

companies have never had a fire. My husband has been out on many fire calls he was the fire 

chief for 20 years a nd stil l  continues to go out on cal ls and help when he can. They had fires get 

very close to a house many times, but between the locals and the fire department they got it 

shut down. It is hard to compare this boom to the ones in the· past. If the wells go in that there 

predicting we wil l  have many more wells than the past. 

3. Why_ should wells be allowed so close to a house. Most ranchers have their carrels and calving 

areas right by their home. Some of the wells they put in are by or in the m iddle of their calving 

facil ities. Why do they have the right to affect the way we make our income? What! We have to 

change occupations or sell out and move and start over somewhere else. Just remember where 

you get your food from. Do you want to rely on other countries for that? 

4. We raise kids to be independent out here. It really doesn't take a kid long to get 500 feet from 

the house so now we have to worry about them getting killed or hurt o n  the oil wel l  site 

I'm really starting to wonder if farming and ranching will be obsolete in western NO. A lot of people I 

know have sold out and left here already. It's hard to tell because of al l  the new people coming in. 

I wish you al l  could come and spend some time { like a month} to really see what it is l ike to live here a nd 

to understand both sides a little better. Instead of reading about it or being told about it is not the same 

as living with it {but you would get to go home) that would be the difference. My house is open and 

you're sure welcome to stay. 

Thank You 

Wanda leppell 



March 28, 2013 

HB 1348 

Mr. Chairman, Members ofthe Committee: 

I am Shelly Ventsch :from New Town. A well blowout happens because "something went wrong." A 

blowout shoots oil, gases, and produced water high up into the air, spraying a mist which is easily carried 

by even a slight breeze, onto everything. These can last for days. Two recent blowouts reached 114 mile 

(1320 ft.) and a half mile (2640 ft.) and yet 500 ft. is considered a safe distance :from residences. Proper 

cleanup requires washing or removing vegetation and removal of all the contaminated soil. Imagine the 

people and their homes, pets, plants, and wildlife in the path of the contents of an unexpected blowout. The 

workers doing the cleanup all seem to be wearing protective clothing/gear. Most residents wouldn't have 

hazmat suits, goggles, and respirators on hand, should a blowout occur. With more wells being put on 

existing pads and western North Dakota being a sparsely-populated area, a setback of 1000 feet would not 

affect every new well. Considering the number of wells being planned, in comparison to the number of 

residents in those locations, I believe it would affect only a small percentage of new wells. To help the 

people living around oil activity, I would like to see this bill amended to increase the setback to 1 000 ft. 

from a residence. Thank you. 
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Testimony o n  H B  1348 I M a rch 27, 2013 

Chairman Lyson, Committee members, 

I am Sean Arithson, a staff member of the Dakota Resou rce Counci l, here today to speak for one of o u r  
members, Brenda Jorgenson, w h o  i s  n o t  a ble t o  b e  here today. 

Brenda writes, 

Chairman Lyson a n d  Comm ittee members, 

My name is Brenda Jorgenso n .  We moved to the Box J Ranch in the bea utiful White Earth River Va l ley in  
1979 to  continue the farm/ranch Richa rd's  grandfather started.  

Most people can go home a n d  feel safe. I want to tel l  you what it 's  l i ke l iv ing next to an  oi l  we l l .  I a m  just 
one of many fa rmers a n d  ra nche rs who a re deal ing with this.  It's my sincere hope we can do better. I a m  
u rging you t o  amend a n d  pass H B  1348 t o  move t h e  current p a d  setback from 500 feet from a dwel l ing, 
to no less than 1000 feet from a dwel l ing. 

With a l l  of the oi l  activity i n  the a rea the past few yea rs, we could a lways count on our own home as a 
safe haven from noise, traffic a nd toxic smells.  Now, the same reasons  I have mentioned to you a re now 
starting to surround us in the White Earth Val ley. 

Since September 2010, we have had to deal  with the negative effects with having an o i l  pad next to o u r  
home. 

• While out for a n  even i ng walk  on Apri l 10, 2011, Richard and I encou ntered strong chemical smells from 
the location Yz mile west of o u r  house . We learned later that our  gra ndda ughter {6) couldn't stop 
coughing, after checking out the spring run-off with us on the 4-wheeler earl ier  that afternoon. 

So the next day, Apri l ll, 2011, I was very careful to check the wind before· I went for a wa lk.  When I 
returned home my eyes were burning and stinging and my voice was very d i storted and scratchy for 
over two hours !  That evening o u r  son-in-law came over to our  house a n d  was i n  the ya rd rubbing his 
eyes, compla in ing and wondering what that was from. There was no obvious smel l  that day, but there 
were obvious reactions.  

On May 23, 2012, the fla re was out d u ring the n ight. I was up since 3 :00 a . m .  because of strong propane 
smel ls  in  the house . Todd Peterson i n  the State Hea lth Department, Air  Qua l ity, was ca l led.  He wi l l  talk 
to Petro H u nt LLC a bout location #20975 .  That fla re's been out three t imes and my husband Richa rd has 
cal led PH LLC about that each time. I had a sore throat for a week now. 

On Saturday, Aug 25, 2012, the house was fu l l  of gas when we returned from a funera l  of a dear friend .  
The fla re was out before we left mid-morn i ng and was sti l l  out  fou r  hours later. Who do we ca l l?  What 
do we do? I got the horses moved out of the pasture right after making severa l ca l ls .  We a re not given 
any emergency numbers. 

These a re just a few of the tro ubles we have encountered with having an o i l  well near o u r  home. We 
have had many more instances that have affected the way we l ive on o u r  fa rm and ra nch. 

I ask you to please, a mend th is b i l l  to have a setback of 1000 feet and give it a do pass to help make l ife 
for farmers and ranchers a l ittle bit better. 



• Kristen Nesker 
SB 1348 Hearing 
Senate Natural Resources Committee 
March 28, 2013 

The backbone of North Dakota has always been the farming and ranching industry. I grew up on a ranch 

in northwest North Dakota. Now my husband and I own a ranch. My husband has to work multiple jobs 

to support the ranch and our growing family. We are just l ike so many others in our area. 

We established good grazing techniques with the help of NRCS and friends to help benefit our land. 

Now most of our land we graze has oil wel ls on it. We have dealt with spil ls and other problems. I fear 

for the wel l-being of our family's health as wel l  as the health of our l ivestock. We bought our ranch with 

the intention of our kids and their kids having the option to continue ranching. 

With the increase of oil wells and activity around our area, I fear for our future. With this activity there 

is an increase in problems such as oil spills, salt water spil ls, H2S, water contamination, health hazards, 

• and increase dust from truck traffic. Having a l l  of this just 500ft from your home is too close. 

• 

When I look into our future with the possibi l ity of this happening, I see trucking in water for us and for 

our cattle because ours is contaminated, having land we can't graze due to salt water spills or fracking 

chemicals, sick cattle we can't sell, and health problems with our children. I think of the money we wil l  

be offered from companies to compensate for these problems. It won't be enough. There wil l be no 

future here for our kids; we wil l  be pushed out of this state. 

Let's start protecting our future by pushing back oil sites to lOOOft from our homes . 



You are faced with deciding whether you will protect the citizens, private property a nd a way of l ife or 

enhance profits for the oi l  companies with your decision on setbacks for oil wel ls from homes. HB 1348 

wil l reasonably i ncrease setbacks from the current unreasonable 500 feet. 

For the oi l  industry to be truly successful in North Dakota BALANCE is required. It is simply FAIRNESS, 

the oi l  companies have the technology today to increase the setbacks at little cost compared to their 

profits. Their costs are mainly one of inconvenience. For the property owner the cost are significant 

safety and health risks, significant property depreciation and total disruption in their way of life. 

Empathies with the people having an oil well within 500 feet of their home, the traffic, noise, smell, 

fumes and view. You are not restricting dril l ing but require the oil companies to be reasonable at an 

insignificant cost. 

Support of increasing setbacks for oi l  dri l l ing would help balance the impact of the oil intrusions. It 

would be fair and balanced and protect North Dakota's way of l ife, its citizen's health and safety and 

private property rights. No one can reasonably feel that this is not the right thing to do.  

Thank You 

Wally Owen 

Box 8 

Medora, North Dakota 58645 

701-623-4496 

701-872-6480 



Mr. Chairmen and members of the committee. I am Sharon Anderson and my husband and I ranch near 

Powers Lake. 1 am here supporting a setback of 1320 ft. mainly because I fear for the health risks 

associated with those living in close proximity to an oil well .  

I've researched studies conducted by both government and private agencies and would l ike to 

briefly share a few of their findings. 

• The Colorado School of Public Health states that there has been a growing body of scientific 

studies l inking emissions from oil and gas operations to air pollution issues and tracking and 

flowback risks. Studies have shown levels of volatile organic chemicals within a half of a mile of 

the dri l l  site. Elevated levels of hazardous chemicals are present when a well is hydrofractured. 

Studies have shown that the many petroleum hydrocarbons present at a well site can cause a n  

increased risk of lung problems, birth defects, blood disorders a s  well a s  the potential risk of 

developing cancer and other acute non-cancer health effects. 

e An EPA article determined that a number of sites in the Midwest contain concentrations of 

naturally occurring radioactive waste, another byproduct of our oil and gas development that I 

wonder if oil companies are left to self-regulate. 

• This winter the federal agency NOAA (The National Oceanic and Atmospheric Administration)  

are measuring wintertime OZONE, they are finding huge amounts of  methane and other 

chemicals coming out of the natural-gas fields. This winter phenomenon appears to be created 

when heavy snow cover, acts as a reflector enhancing the sunlight and heat in the atmosphere, 

this helps to form an inversion that holds the emissions in a confined area, this can exacerbate 

asthma and other respiratory diseases. 

• At least one thousand truck trips are required to frack a single well. These trucks along with 

other equipment create soot, volatile organic compounds, and ozone. Exposure to this kind of 

air pollution has demonstrated l inks to asthma. Cancers and preterm birth. 

Standards for most contaminants are established based on the health impacts on adults, so current 

standards may not suffice to protect children. Children's bodies take in proportionately greater 

amounts of toxins than adults. Their rapid development places them at greater risk to toxins. A resting 

infant takes in twice as much air per pound of body weight than an adult. Children may also be more 

susceptible to some toxins because their livers and kidneys are not fully mature and cannot detoxify 

substances as readily as an adult. � �$ p -e-r 4�' 0 t>  o n  te&.1d i o  +a.p-e...--
/.3:::)0 

Please consider a setback of 1:35G-ft. The State of Maryland requires 1,000 ft. setbacks without 

exception and several towns in the heart of North Texas require setbacks of 1,500 ft. 

The study I mentioned from the School of Health stated that residents living less than Yz mile 

from a wel l  were at the greatest risk for health effects. We are asking for half that distance for the /3-<,() 
setback, 13-SQ: ft. this is not an unreasonable request. Every child has the right to a healthy environment, 

it's our social responsibility. 

Please don't make our children the canaries in our environmental oil mine. 
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Abstract Background: Technological advances (e.g. directional drilling, hydraulic fracturing), have led to 

increases in unconventional natural gas development (NGD), raising questions about health impacts. 

Objectives: We estimated health risks for exposures to air emissions from a NGD project in Garfield County, 

Colorado with the objective of supporting risk prevention recommendations in a health impact assessment (HIA). 

Methods: We used EPA guidance to estimate chronic and subchronic non-cancer hazard indices and cancer risks 

from exposure to hydrocarbons for two populations: (1) residents living > 112 mile from wells and (2) residents 

living � 112 mile from wells. 

Results: Residents living � 112 mile from wells are at greater risk for health effects from NGD than are residents 

living > 112 mile from wells. Subchronic exposures to air pollutants during well completion activities present the 
• 

greatest potential for health effects. The subchronic non-cancer hazard index (HI) of 5 for residents � 112 mile 

from wells was driven primarily by exposure to trim ethyl benzenes, xylenes, and aliphatic hydrocarbons. Chronic 

His were 1 and 0-4. for residents � 112 mile from wells and > 1!2 mile from wells, respectively. Cumulative cancer 

risks were 10 in a million and 6 in a million for residents living � 112 mile and > 112 mile from wells, respectively, 

with benzene as the major contributor to the risk 

Conclusions: Risk assessment can be used in HIAs to direct health risk prevention strategies. Risk management 

approaches should focus on reducing exposures to emissions during well completions. These preliminary results 

indicate that health effects resulting from air emissions during unconventional NGD warrant further study. 

Prospective studies should focus on health effects associated with air pollution. 

Key Words: natural gas development; risk assessment; air pollution; hydrocarbon emissions 
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1.0 Introduction 

The United States (US) holds large reserves of unconventional natural gas resources in coal beds, shale, and tight 

sands. Technological advances, such as directional drilling and hydraulic fracturing, have led to a rapid increase 

in the development of these resources. For example, shale gas production had an average annual growth rate of 

48 percent over the 2006 to 2010 period and is projected to grow almost fourfold from 2009 to 2035 (US EIA 

2011). The number of unconventional natural gas wells in the US rose from 18,485 in 2004 to 25,145 in 2007 and 

is expected to continue increasing through at least 2020 (Vidas and Hugman 2008). With this expansion, it is 

becoming increasingly common for unconventional natural gas development (NGD) to occur near where people 

live, work, and play. People living near these development sites are raising public health concerns, as rapid NGD 

exposes more people to various potential stressors (COGCC 2009a). 

The process of unconventional NGD is typically divided into two phases: well development and production (EPA 

2010a, US DOE 2009). Well development involves pad preparation, well drilling, and well completion. The well 

completion process has three primary stages: 1) completion transitions (concrete well plugs are installed in wells 

to separate fracturing stages and then drilled out to release gas for production); 2) hydraulic fracturing 

("fracking": the high pressure injection of water, chemicals, and propants into the drilled well to release the 

natural gas); and 3) flowback, the return of fracking and geologic fluids, liquid hydrocarbons ("condensate") and 

natural gas to the surface (EPA 201oa, US DOE 2009). Once development is complete, the "salable" gas is 

collected, processed, and distributed. While methane is the primary constituent of natural gas, it contains many 

other chemicals, including alkanes, benzene, and other aromatic hydrocarbons (TERC 2009). 

As shown by ambient air studies in Colorado, Texas, and Wyoming, the NGD process results in direct and fugitive 

air emissions of a complex mixture of pollutants from the natural gas resource itself as well as diesel engines, 

tanks containing produced water, and on site materials used in production, such as drilling muds and {racking 

fluids (CDPHE 2009; Frazier 2009; Walther 2011; Zielinska et al. 2011). The specific contribution of each of 

these potential NGD sources has yet to be ascertained and pollutants such as petroleum hydrocarbons are likely to 

be emitted from several of these NGD sources. This complex mixture of chemicals and resultant secondary air 

pollutants, such as ozone, can be transported to nearby residences and population centers (Walther 2011, GCPH 

2010). 

Multiple studies on inhalation exposure to petroleum hydrocarbons in occupational settings as well as residences 

near refineries, oil spills and petrol stations indicate an increased risk of eye irritation and headaches, asthma 

symptoms, acute childhood leukemia, acute myelogenous leukemia, and multiple myeloma (Glass et al. 2003; 

Kirkeleit et al. 2008; Brosselin et al. 2009; Kim et al. 2009; White et al. 2009). Many of the petroleum 

hydrocarbons observed in these studies are present in and around NGD sites (TERC 2009). Some, such as 

benzene, ethylbenzene, toluene, and xylene (BTEX) have robust exposure and toxicity knowledge bases, while 

toxicity information for others, such as heptane, octane, and diethylbenzene, is more limited. Assessments in 

Colorado have concluded that ambient benzene levels demonstrate an increased potential risk of developing 

cancer as well as chronic and acute non-cancer health effects in areas of Garfield County Colorado where NGD is 

the only major industry other than agriculture (CDPHE 2007; Coons and Walker 2oo8;CDPHE 2010). Health 

effects associated with benzene include acute and chronic nonlymphocytic leukemia, acute myeloid leukemia, 
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chronic lymphocytic leukemia, anemia, and other blood disorders and immunological effects. (ATSDR 2007, IRIS 

2010). In addition, maternal exposure to ambient levels of benzene recently has been associated with an increase 

in birth prevalence of neural tube defects (Lupo 2010 ). Health effects of xylene exposure include eye, nose, and 

throat irritation, difficulty in breathing, impaired lung function, and nervous system impairment ( ATSDR 

2007b). In addition, inhalation of xylenes, benzene, and alkanes can adversely affect the nervous system 

(Carpenter et al. 1978; Nilsen et al. 1988; Galvin et al. 1999; ATSDR 2007a; ATSDR 2007b). 

Previous assessments are limited in that they were not able to distinguish between risks from ambient air 

pollution and specific NGD stages, such as well completions or risks between residents living near wells and 

residents living further from wells. We were able to isolate risks to residents living near wells during the flowback 

stage of well completions by using air quality data collected at the perimeter of the wells while flowback was 

occurring. 

Battlement Mesa (population � 5,000) located in rural Garfield County, Colorado is one community experiencing 

the rapid expansion of NGD in an unconventional tight sand resource. A NGD operator has proposed developing 

200 gas wells on 9 well pads located as close as 500 feet from residences. Colorado Oil and Gas Commission 

(COGCC) rules allow natural gas wells to be placed as close as 150 feet from residences (COGCC 2009b). Because 

of community concerns, as described elsewhere, we conducted a health impact assessment (HIA) to assess how 

the project may impact public health (Witter et al. 2011), working with a range of stakeholders to identify the 

potential public health risks and benefits. 

In this article, we illustrate how a risk assessment was used to support elements of the HIA process and inform 

risk prevention recommendations by estimating chronic and subchronic non-cancer hazard indices (His) and 

lifetime excess cancer risks due to NGD air emissions. 

2.0 Methods 

We us-ed standard United States Environmental Protection Agency (EPA) methodology to estimate non-cancer 

His and excess lifetime cancer risks for exposures to hydrocarbons (US EPA 1989, US EPA 2004) using 

residential exposure scenarios developed for the NGD project. We used air toxics data collected in Garfield 

County from January 2008 to November 2010 as part of a special study of short term exposures as well as on­

going ambient air monitoring program data to estimate subchronic and chronic exposures and health risks 

(Frazier 2009, GCPH 2009, GCPH 2010, GCPH 2011, Antero 2010). 

2.1 Sample collection and analysis: 

All samples were collected and analyzed according to published EPA methods. Analyses were- conducted by EPA 

certified laboratories. The Garfield County Department of Public Health (GCPH) and Olsson Associates, Inc. 

(Olsson) collected ambient air samples into evacuated SUMMA® passivated stainless-steel canisters over 24-hour 

intervals. The GCPH collected the samples from a fixed monitoring station and along the perimeters of four well 

pads and shipped samples to Eastern Research Group for analysis of 78 hydrocarbons using EPA's compendium 

method T0-12, Method for the Determination of Non-Methane Organic Compounds in Ambient Air Using 

Cyrogenic Preconcentration and Direct Flame Ionization Detection (US EPA 1999). Olsson collected samples 

along the perimeter of one well pad and shipped samples to Atmospheric Analysis and Consulting, Inc. for 

analysis of 56 hydrocarbons (a subset of the 78 hydrocarbons determined by Eastern Research Group) using 

method T0-12. Per method T0-12, a fixed volume of sample was cryogenically concentrated and then desorbed 
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onto a gas chromatography column equipped with a flame ionization detector. Chemicals were identified by 

retention time and reported in a concentration of parts per billion carbon (ppbC). The ppbC values were 

converted to micrograms per cubic meter (llg/m,) at 01.325 kilo Pascals and 298.15 Kelvin. 

Two different sets of samples were collected from rural ( population < 50,000) areas in western Garfield County 

over varying time periods. he main economy, aside from the NGD industry, of western Garfield County is 

agricultural. There is no other major industry. 

2.1.1 NGD Area Samples 

The GCPH collected ambient air samples every six days between January 2008 and November 2010 (163 samples) 

from a fixed monitoring station located in the midst of rural home sites and ranches and NGD, during both the 

well development and production. The site is located on top of a small hill and 4 miles upwind of other potential 

emission sources, such as a major highway (Interstate-70) and the town of Silt, CO (GCPH 2009, GCPH 2010, 

GCPH 2011). 

2.1.2 Well Completion Samples 

The GCPH collected 16 ambient air samples at each cardinal direction along 4well pad perimeters (130 to 500 feet 

from the well pad center) in rural Garfield County during well completion activities. The samples were collected 

on the perimeter of 4 well pads being developed by 4 different natural gas operators in summer 2008 (Frazier 

2009). The GCPH worked closely with the NGD operators to ensure these air samples were collected during the 

period while at least one well was on uncontrolled (emissions not controlled) flowback into collection tanks vented 

directly to the air. The number of wells on each pad and other activities occurring on the pad were not 

documented. Samples were collected over 24 to 27-hour intervals, and samples included emissions from both 

uncontrolled flowback and diesel engines (i.e., from. trucks and generators supporting completion activities). In 

addition, the GCPH collected a background sample 0.33 to 1 mile from each well pad (Frazier 2009). The 

highest hydrocarbon levels corresponded to samples collected directly downwind of the tanks (Frazier 2009, 

Antero 2010). The lowest hydrocarbon levels corresponded either to background samples or samples collected 

upwind of the flowback tanks (Frazier 2009, Antero 2010). 

Antero Resources Inc., a natural gas operator, contracted Olsson to collect eight 24-hour integrated ambient air 

samples at each cardinal direction at 350 and 500 feet from the well pad center during well completion activities 

conducted on one of their well pads in summer 2010 (Antero 2010 ). Of the 12 wells on this pad, 8 were producing 

salable natural gas; 1 had been drilled but not completed; 2 were being hydraulically fractured during daytime 

hours, with ensuing uncontrolled flowback during nighttime hours; and 1 was on uncontrolled flowback during 

nighttime hours. 
, 

All five well pads are located in areas with active gas production, approximately one mile from Interstate-70. 

2.2 Data assessment 

We evaluated outliers and compared distributions of chemical concentrations from NGD area and well completion 

samples using Q-Q plots and the Mann-Whitney U test, respectively, in EPA's ProUCL version 4.00.05 software 

(US EPA 2010b). The Mann-Whitney U test was used because the measurement data were not normally 

distributed. Distributions were considered as significantly different at an alpha of 0.05. Per EPA guidance, we 
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assigned the exposure concentration as either the 95 percent upper confidence limit (UCL) of the mean 

concentration for compounds found in 10 or more samples or the maximum detected concentration for 

compounds found in more than 1 but fewer than 10 samples. This latter category included three compounds: 1,3-

butadiene, 2,2,4-trimethylpentane, and styrene in the well completion samples. EPA's ProUCL software was used 

to select appropriate methods based on sample distributions and detection frequency for computing 95 percent 

UCLs of the mean concentration (US EPA 2010b ). 

2.3 Exposure assessment 

Risks were estimated for two populations: (1) residents > 112 mile from wells; and (2) residents :5112 mile from 

wells. We defined residents :5 112 mile from wells as living near wells, based on residents reporting odor 

complaints attributed to gas wells in the summer of 2010 (COGCC 2011). 

Exposure scenarios were developed for chronic non-cancer His and cancer risks. For both populations, we 

assumed a 30-year project duration based on an estimated 5-year well development period for all well pads, 

followed by 20 to 30 years of production. We assumed a resident lives, works, and otherwise remains within the 

town 24 hours/day, 350 days/year and that lifetime of a resident is 70 years, based on standard EPA reasonable 

maximum exposure (RME) defaults (US EPA 1989). 

2.3.1 Residents > 112 mile from well pads 

As illustrated in Figure 1, data from the NGD area samples were used to estimate chronic and subchronic risks for 

residents > 112 mile from well development and production throughout the project. The exposure concentrations 

for this population were the 95 percent UCL on the mean concentration and median concentration from the 163 

NGD samples. 

2.3.2 Residents :5 112 mile from well pads 

To evaluate subchronic non-cancer His from well completion emissions, we estimated that a resident lives :5 112 

mile from two well pads resulting a 20- month exposure duration based on 2 weeks per well for completion and 

20 wells per pad, assuming some overlap between activities. The subchronic exposure concentrations for this 

population were the 95 percent UCL on the mean concentration and the median concentration from the 24 well 

completion samples. To evaluate chronic risks to residents :5 112 mile from wells throughout the NGD project, we 

calculated a time-weighted exposure concentration (C •• ,) to account for exposure to emissions from well 

completions for 20-months followed by 340 months of exposure to emissions from the NGD area using the 

following formula: 

where: 

C, = Chronic exposure point concentration (Jlg/m3) based on the 95 percent UCL of the mean concentration or 

median concentration from the 163 NGD area samples 
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ED, = Chronic exposure duration 

Cs = Sub chronic exposure point concentration (1J.g/m3) based on the 95 percent UCL of the mean concentration or 

median concentration from the 24 well completion samples 

EDs = Subchronic exposure duration 

ED = Total exposure duration 

2.4 Toxicity assessment and risk characterization 

For non-carcinogens, we expressed inhalation toxicity measurements as a reference concentration (RfC in units 

of 11g/m" air). We used chronic RfCs to evaluate long-term exposures of 30 years and subchronic RfCs to evaluate 

subchronic exposures of 20-months. If a subchronic RfC was not available, we used the chronic RfC. We obtained 

RfCs from (in order of preference) EPA's Integrated Risk Information System (IRIS) (U. S. EPA 2011), California 

Environmental Protection Agency (CalEPA) (CalEPA 2003), EPA's Provisional Peer-Reviewed Toxicity Values 

(ORNL 2009), and Health Effects Assessment Summary Tables (U.S. EPA 1997). We used surrogate RfCs 

according to EPA guidance for C,, to C .• aliphatic and c. to C,. aromatic hydrocarbons which did not have a 

chemical-specific toxicity value (U.S. EPA 2009a). We derived semi-quantitative hazards, in terms of the hazard 

quotient (HQ), defined as the ratio between an estimated exposure concentration and RfC. We summed HQs for 

individual compounds to estimate the total cumulative HI. We then separated HQs specific to neurological, 

respiratory, hematological, and developmental effects and calculated a cumulative HI for each of these specific 

effects. 

For carcinogens, we expressed inhalation toxicity measurements as inhalation unit risk (IUR) in units of risk per 

!J.g/m,. We used IURs from EPA's IRIS (US EPA 2011) when available or the CalEPA (CalEPA 2003). The lifetime 

cancer risk for each compound was derived by multiplying estimated exposure concentration by the IUR. We 

summed cancer risks for individual compounds to estimate the cumulative cancer risk. Risks are expressed as 

excess cancers per 1 million population based on exposure over 30 years. 

Toxicity values (i.e., RfCs or IURs) or a surrogate toxicity value were available for 45 out of 78 hydrocarbons 

measured. We performed a quantitative risk assessment for these hydrocarbons. The remaining 33 hydrocarbons 

were considered qualitatively in the risk assessment. 

3.0 Results 

3.1 Data assessment 

Evaluation of potential outliers revealed no sampling, analytical, or other anomalies were associated with the 

outliers. In addition, removal of potential outliers from the NGD area samples did not change the final His and 

cancer risks. Potential outliers in the well completion samples were associated with samples collected downwind 

from flowback tanks and are representative of emissions during flowback. Therefore, no data was removed from 

either data set. 

Descriptive statistics for concentrations of the hydrocarbons used in the quantitative risk assessment are 

presented in Table 1. A list of the hydrocarbons detected in the samples that were considered qualitatively in the 

risk assessment because toxicity values were not available is presented in Table 2. Descriptive statistics for all 
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hydrocarbons are available in Supplemental Table 1. Two thirds more hydrocarbons were detected at a frequency 

of 100 percent in the well completion samples (38 hydrocarbons) than in the NGD area samples (23 

hydrocarbons). Generally, the highest alkane and aromatic hydrocarbon median concentrations were observed in 

the well completion samples, while the highest median concentrations of several alkenes were observed in the 

NGD area samples. Median concentrations of benzene, ethylbenzene, toluene, and m-xylene/p-xlyene were 2.7, 

4.5, 4.3, and 9 times higher in the well completion samples than in the NGD area samples, respectively. Wilcoxon 

-Mann-Whitney test results indicate that concentrations of hydrocarbons from well completion samples were 

significantly higher than concentrations from NGD area samples (p<o.os) with the exception of 1,2,3-

trimethylbenzene, n-pentane, 1,3-butadiene, isopropylbenzene, n-propylbenzene, propylene, and styrene 

(Supplemental Table 2). 

3.2 Non-cancer hazard indices 

Table 3 presents chronic and subchronic RfCs used in calculating non-cancer His, as well critical effects and other 

effects. Chronic non-cancer HQ and HI estimates based on ambient air concentrations are presented in Table 4· 

The total chronic His based on the 95% UCL of the mean concentration were 0-4 for residents > 112 mile from 

wells and 1 for residents � 112 mile from wells. Most of the chronic non-cancer hazard is attributed to neurological 

effects with neurological His of 0.3 for residents > 112 mile from wells and 0.9 for residents � 112 mile from wells. 

Total subchronic non-cancer HQs and HI estimates are presented in Table 5· The total subchronic His based on 

the 95% UCL of the mean concentration were 0.2 for residents > 112 mile from wells and 5 for residents � 112 mile 

from wells. The subchronic non-cancer hazard for residents > 112 mile from wells is attributed mostly to 

respiratory effects (HI = 0.2), while the subchronic hazard for residents � 1!2 mile from wells is attributed to 

neurological (HI = 4), respiratory (HI = 2), hematologic (HI = 3), and developmental (HI =1) effects. 

For residents > 112 mile from wells, aliphatic hydrocarbons (51 percent), trimethylbenzenes (22 percent), and 

benzene (14 percent) are primary contributors to the chronic non-cancer HI. For residents � 1!2 mile from wells, 

trimethylbenzenes (45 percent), aliphatic hydrocarbons (32 percent), and xylenes (17 percent) are primary 

contributors to the chronic non-cancer HI, and trimethylbenzenes (46 percent), aliphatic hydrocarbons (21 

percent) and xylenes (15 percent) also are primary contributors to the subchronic HI. 

3·3 Cancer Risks 

Cancer risk estimates calculated based on measured ambient air concentrations are presented in Table 6. The 

cumulative cancer risks based on the 95% UCL of the mean concentration were 6 in a million for residents > 112 

from wells and 10 in a million for residents � 112 mile from wells. Benzene (84 percent) and 1,3-butadiene (9 

percent) were the primary contributors to cumulative cancer risk for residents > 112 mile from wells. Benzene (67 

percent) and ethylbenzene (27 percent) were the primary contributors to cumulative cancer risk for residents � 112 

mile from wells. 

4.0 Discussion 

Our results show that the non-cancer HI from air emissions due to natural gas development is greater for 

residents living closer to wells. Our greatest HI corresponds to the relatively short-term (i.e., subchronic), but 

high emission, well completion period. This HI is driven principally by exposure to trimethylbenzenes, aliphatic 

hydrocarbons, and xylenes, all of which have neurological and/ or respiratory effects. We also calculated higher 
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cancer risks for residents living nearer to wells as compared to residents residing further from wells. Benzene is 

the major contributor to lifetime excess cancer risk for both scenarios. It also is notable that these increased risk 

metrics are seen in an air shed that has elevated ambient levels of several measured air taxies, such as benzene 

(CDPHE 2009, GCPH 2010). 

4.1 Representation of Exposures from NGD 

It is likely that NGD is the major source of the hydrocarbons observed in the NGD area samples used in this risk 

assessment. The NGD area monitoring site is located in the midst of multi-acre rural home sites and ranches. 

Natural gas is the only industry in the area other than agriculture. Furthermore, the site is at least 4 miles upwind 

from any other major emission source, including Interstate 70 and the town of Silt, Colorado. Interestingly, 

levels of benzene, m,p-xylene, and 1,3,5-trimethylbenzene measured at this rural monitoring site in 2009 were 

higher than levels measured at 27 out of 37 EPA air taxies monitoring sites where SNMOCs were measured, 

including urban sites such as Elizabeth, NJ, Dearborn, MI, and Tulsa, OK (GCPH 2010, US EPA 2009b). In 

addition, the 2007 Garfield County emission inventory attributes the bulk of benzene, xylene, toluene, and 

ethylbenzene emissions in the county to NGD, with NGD point and non-point sources contributing five times 

more benzene than any other emission source, including on-road vehicles, wildfires, and wood burning. The 

emission inventory also indicates that NGD sources (e.g. condensate tanks, drill rigs, venting during completions, 

fugitive emissions from wells and pipes, and compressor engines) contributed ten times more VOC emissions than 

any source, other than biogenic sources (e.g plants, animals, marshes, and the earth) (CDPHE 2009). 

Emissions from flowback operations, which may include emissions from various sources on the pads such as wells 

and diesel engines, are likely the major source of the hydrocarbons observed in the well completion samples. 

These samples were collected very near (130 to soo feet from the center) well pads during uncontrolled flowback 

into tanks venting directly to the air. As for the NGD area samples, no sources other than those associated with 

NGD were in the vicinity of the sampling locations. 

Subchronic health effects, such as headaches and throat and eye irritation reported by residents during well 

completion activities occurring in Garfield County, are consistent with known health effects of many of the 

hydrocarbons evaluated in this analysis (COGCC 2011; Witter et al. 2011). Inhalation of trimethylbenzenes and 

xylenes can irritate the respiratory system and mucous membranes with effects ranging from eye, nose, and throat 

irritation to difficulty in breathing and impaired lung function (ATSDR 2007a; ATSDR 2007b; US EPA 1994). 

Inhalation of trimethylbenzenes, xylenes, benzene, and alkanes can adversely affect the nervous system with 

effects ranging from dizziness, headaches, fatigue at lower exposures to numbness in the limbs, incoordination, 

tremors, temporary limb paralysis, and unconsciousness at higher exposures (Carpenter et al. 1978; Nilsen et al. 

1988; US EPA 1994; Galvin et al. 1999; ATSDR 2007a; ATSDR 2007b). 

4.2 Risk Assessment as a Tool for Health Impact Assessment 

HIA is a policy tool used internationally that is being increasingly used in the United States to assess multiple 

complex hazards and exposures in communities. Comparison of risks between residents based on proximity to 

wells illustrates how the risk assessment process can be used to support the HIA process. An important 

component of the HIA process is to identify where and when public health is most likely to be impacted and to 

recommend mitigations to reduce or eliminate the potential impact (Collins and Kaplan 2009). This risk 

assessment indicates that public health most likely would be impacted by well completion activities, particularly 

for residents living nearest the wells. Based on this information, suggested risk prevention strategies in the HIA 

http:/ /www.erierising.com/human-health-risk -assessment -of-air-emissions-from-developm.. .  3/26/20 1 3  



. Human Health Risk Assessment of Air Emissions from Development of Unconventional . . .  Page 9 of 1 4  

are directed at minimizing exposures for those living closet to the well pads, especially during well completion 

activities when emissions are the highest. The HIA includes recommendations to (1) control and monitor 

emissions during completion transitions and flowback; (2) capture and reduce emissions through use oflow or no 

emission flowback tanks; and (3) establish and maintain communications regarding well pad activities with the 

community (Witter et al 2011). 

4.3 Comparisons to Other Risk Estimates 

This risk assessment is one of the first studies in the peer-reviewed literature to provide a scientific perspective to 

the potential health risks associated with development of unconventional natural gas resources. Our results for 

chronic non-cancer His and cancer risks for residents > than 112 mile from wells are similar to those reported for 

NGD areas in the relatively few previous risk assessments in the non-peer reviewed literature that have addressed 

this issue (CDPHE 2010, Coons and Walker 2008, CDPHE 2007, Walther 2011). Our risk assessment differs from 

these previous risk assessments in that it is the first to separately examine residential populations nearer versus 

further from wells and to report health impact of emissions resulting from well completions. It also adds 

information on exposure to air emissions from development of these resources. These data show that it is 

important to include air pollution in the national dialogue on unconventional NGD that, to date, has largely 

focused on water exposures to hydraulic fracturing chemicals. 

4·4 Limitations 

As with all risk assessments, scientific limitations may lead to an over- or underestimation of the actual risks. 

Factors that may lead to overestimation of risk include use of: 1) 95 percent UCL on the mean exposure 

concentrations; 2) maximum detected values for 1,3-butadiene, 2,2,4-trimethylpentane, and styrene because of a 

low number of detectable measurements; 3) default RME exposure assumptions, such as an exposure time of 24 

hours per day and exposure frequency of 350 days per year; and 4) upper bound cancer risk and non-cancer 

toxicity values for some of our major risk drivers. The benzene IUR, for example, is based on the high end of a 

range of maximum likelihood values and includes uncertainty factors to account for limitations in the 

epidemiological studies for the dose-response and exposure data (US EPA 2011a). Similiarly, the xylene chronic 

RfC is adjusted by a factor of 300 to account for uncertainties in extrapolating from animal studies, variability of 

sensitivity in humans, and extrapolating from subchronic studies (US EPA 2011a). Our use of chronic RfCs 

values when subchronic RfCs were not available may also have overestimated 1,3-butadiene, n-propylbenzene, 

and propylene subchronic HQs. None of these three chemicals, however, were primary contributors to the 

subchronic HI, so their overall effect on the HI is relatively small. 

Several factors may have lead to an underestimation of risk in our study results. We were not able to completely 

characterize exposures because several criteria or hazardous air pollutants directly associated with the NGD 

process via emissions from wells or equipment used to develop wells, including formaldehyde, acetaldehyde, 

crotonaldehyde, naphthalene, particulate matter, and polycyclic aromatic hydrocarbons, were not measured. No 

toxicity values appropriate for quantitative risk assessment were available for assessing the risk to several alkenes 

and low molecular weight alkanes (particularly < C,aliphatic hydrocarbons). While at low concentrations the 

toxicity of alkanes and alkenes is generally considered to be minimal (Sandmeyer, 1981), the maximum 

concentrations of several low molecular weight alkanes measured in the well completion samples exceeded the 

200 - lOOOJlg/m,range of the RfCs for the three alkanes with toxicity values: n-hexane, n-pentane, and n-nonane 
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(US EPA 2011a, ORNL 2009). We did not consider health effects from acute (i.e., less than one hour) exposures 

to peak hydrocarbon emissions because there were not appropriate measurements. Previous risk assessments 

have estimated an acute HQ of 6 from benzene in grab samples collected when residents noticed odors they 

attributed to NGD (CDPHE 2007). We did not include ozone or other potentially relevant exposure pathways 

such as ingestion of water and inhalation of dust in this risk assessment because of a lack of available data. 

Elevated concentrations of ozone precursors (specifically, VOCs and nitrogen oxides) have been observed in 

Garfield County's NGD area and the 8-hr average ozone concentration has periodically approached the 75 ppb 

National Ambient Air Quality Standard (NAAQS) (CDPHE 2009, GCPH 2010). 

This risk assessment also was limited by the spatial and temporal scope of available monitoring data. For the 

estimated chronic exposure, we used 3 years of monitoring data to estimate exposures over a 30 year exposure 

period and a relatively small database of 24 samples collected at varying distances up to 500 feet from a well head 

(which also were used to estimate shorter-term non-cancer hazard index). Our estimated 20-month subchronic 

exposure was limited to samples collected in the summer, which may have not have captured temporal variation 

in well completion emissions. Our 112 mile cut point for defining the two different exposed populations in our 

exposure scenarios was based on complaint reports from residents living within 112 mile of existing NGD, which 

were the only data available. The actual distance at which residents may experience greater exposures from air 

emissions may be less than or greater than a 112 mile, depending on dispersion and local topography and 

meteorology. This lack of spatially and temporally appropriate data increases the uncertainty associated with the 

results. 

Lastly, this risk assessment was limited in that appropriate data were not available for apportionment to specific 

sources within NGD (e.g diesel emissions, the natural gas resource itself, emissions from tanks, etc.). This 

increases the uncertainty in the potential effectiveness of risk mitigation options. 

These limitations and uncertainties in our risk assessment highlight the preliminary nature of our results. 

However, there is more certainty in the comparison of the risks between the populations and in the comparison of 

subchronic to chronic exposures because the limitations and uncertainties similarly affected the risk estimates. 

4·5 Next Steps 

Further studies are warranted, in order to reduce the uncertainties in the health effects of exposures to NGD air 

emissions, to better direct efforts to prevent exposures, and thus address the limitations of this risk assessment. 

Next steps should include the modeling of short- and longer-term exposures as well as collection of area, 

residential, and personal exposure data, particularly for peak short-term emissions. Furthermore, studies should 

examine the toxicity of hydrocarbons, such as alkanes, including health effects of mixtures of HAPs and other air 

pollutants associated with NGD. Emissions from specific emission sources should be characterized and include 

development of dispersion profiles of HAPs. This emissions data, when coupled with information on local 

meteorological conditions and topography, can help provide guidance on minimum distances needed to protect 

occupant health in nearby homes, schools, and businesses. Studies that incorporate all relevant pathways and 

exposure scenarios, including occupational exposures, are needed to better understand the impacts of NGD of 

unconventional resources, such as tight sands and shale, on public health. Prospective medical monitoring and 

surveillance for potential air pollution-related health effects is needed for populations living in areas near the 

development of unconventional natural gas resources. 

5.0 Conclusions 
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Risk assessment can be used as a tool in HIAs to identify where and when public health is most likely to be 

impacted and to inform risk prevention strategies directed towards efficient reduction of negative health impacts. 

These preliminary results indicate that health effects resulting from air emissions during development of 

unconventional natural gas resources are most likely to occur in residents living nearest to the well pads and 

warrant further study. Risk prevention efforts should be directed towards reducing air emission exposures for 

persons living and working near wells during well completions. 
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Why Children are at H ig her Risk [ Print Version ] 

When it comes to harmful environmental exposures, chi ldren cannot be considered " l ittle adults." 

Th_eir bodies take i n  pro·portionately,. greater amounts of environmental toxins ttJan adUlts, tnelr, rapid 

de\lelopment !"(''akes them more vulnerable to env[ronmental I nterference, and 
'
their normal behavior 

patterns place them at greater risk to some toxins. 

Chi ldren can be exposed to environmental toxins even before birth if the mother is exposed during 

pregnancy to toxins that can cross the placenta, such as carbon monoxide or lead . Children's organs, 
including the brain, lungs, and reproductive systems, begin developing during the fetal stage and 
continue to develop through adolescence. Organ growth occurs i n  spurts, and it is during key g rowth 
periods that organ systems are most vul nerable to permanent damage. e Environmental Protection 
Agency recently acknowledged the enhanced risk to children from environmental exposures when it 
released draft supplemental guidelines for assessing cancer risk from early-life exposure to 
carcinogens. 

Children are exposed to greater amounts of environmental toxins 

Pound for pound, children breathe more air, consume more food, a nd drink more water than adults, 
due to their substa ntial g rowth and high metabol ism. For example, a resting infant takes in twice as 

much air per pound of body weight as an adult. Subject to the same ai rborne toxin, a n  infant 

therefore would inhale proportionally twice as much as an adult. 

Chi ldren also drink proportionally more water than adults. Pound for pound, i nfants and children drink 
more than 2'12 times as much water as adults. A formula-fed infant consumes about one seventh of 
its body weight i n  water each day-the equivalent of a 154-pound man drinking nearly 6'12 gallons of 
water per day. Standards for most waterborne contctminants --are- establ isbed based on the health 
i mpacts on adUlts, so current standards may not suffice to protect children . 

Children also may be exposed to greater amounts of toxins in the environment due to the fact that 
they spend significant amounts of time on the floor and groun d .  As a result, they are more l i kely to 

come into contact with toxins found In dust, carpets, and soil, such as lead. Some airbor;ne 
contamina ts, such as radon, mercury, and some pesticide vapors concentrate i n  greater quantities 
at ground level, so small children would be exposed to hig her concentrations of these toxins than 
adults in the same room. 

Young child ren (ages six months to about two years) have a natural urge to place objects i n  their 
mouths. This normal hand-to-mouth activity can cause them to ingest toxins I n  their environment to 
which adults would not necessarily be exposed. For example, in homes with high dust lead levels, 
children may i ngest lead when they put their hands or toys In their mouths. Children also may be 
exposed to arsenic and creosote, two toxic chemicals used to pressure-treat wood, if they play on 
playground equipment, decks, or porches treated with these chemicals. 

Small children also more readily absorb nutrients (and toxins) they ingest. For example, ch i ldren 
require more calcium than adults because their bones are growing, and they can absorb more calcium 

from the same food sources. Although this enhanced ability is a plus when it comes to n utrients, it 
also can increase a child's exposure to toxins such as lead. A toddler will absorb about 50 percent of 
ingested lead, whereas an adult will absorb about 15 percent. 

Chi ldren's developing bodies are more susceptible to harm 

During the first months and years of l ife, children's organs are developing rapidly, making them more 
prone to functional damage. For example, the nervous system continues to develop throughout 
child hood and therefore is especial ly vul nerable to environmental factors. At the same time, the 
nervous system is not well equi pped to repair a ny structural damage caused by env ironmental toxins. 
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If a child is exposed to neurotoxins such as lead or mercury, the resu lting loss of intell igence or 

behavioral problems can be i rreversible. 

Especially during the first year of l ife, a ch i ld's abi l ity to metabolize, detoxify, and excrete toxins 
differs from that of a n  adult. In some cases, this works to a chi ld's advantage, as when they are 

unable to break down a relatively harmless substance into harmful byproducts. owe e ·, thildren 
also may be .more susceptible to some toxins because their liver and kidneys are no't' fu.l l y  mature and 

cannot detJoxif¥ and excrete harmful substa.nces as readi ly as adults. 

Children have more time to develop latent diseases 

Many environmentally related diseases take decades before symptoms develop. Because children 
have more years to live, they have more time to develop latent diseases. For example, 
mesothelioma, which is caused by exposure to asbestos, takes years to develop. Early exposure to 
neurotoxins may lead to Parkinson's disease later i n  l ife, and pesticide exposures may result i n  cancer 
years l ater. Because of the long latency period of these diseases, exposures i n  childhood are more 
l i kely to result in disease than exposures in adulthood. 

Sources and Additional Information: 

Bearer, C. F., "Environmental Health Hazards: How Children Are Different from Adults," The Future of 
Children: Critical Issues For Children and Youths, Vol. 5, No. 2 - Su mmer/Fall 1995, -
http:/ /www.futureofchildren.org/ pubs-info2825/ pubs-info.htm?doc_id= 70953 

Chi ldren's Envi ronmental Health Network - http:/ /www.cehn.org 

Goldman, L .R. ,  "Case Studies of Environmental Risks to Children," The Future of Children: Critical 
Issues For Children and Youths, Vol. 5, No. 2 - Sum mer/Fall 1995 -
http:/ /www.futureofchildren.org/ pubs-info2825/pubs-info.htm?doc_id=70953 

International Progra m me On Chemical Safety, Commission O f  The European Communities, Principles 

for Evaluating Risks from Chemicals During Infancy and Early Childhood: The Need for a Special 
Approach - http:/ fwww.inchem.org/documents/ehc/ehc/ehcS9.htm 

Landrigan, P.J .  and Carlson, J . E . ,  "Environmental Policy and Chil dren's Health," The Future of 
Children: Critical Issues For Children and Youths, Vol. 5, No. 2 - Sum mer/Fall 1995 -
http:/ /www.futureofchildren.org/ pubs-info2825/pubs-info.htm?doc_id = 70953 
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Longmont Working to protect the health. safety and well-being of 
Longmont citizens from the dangers of oil & gas drilling 

ROAR� 
Home Local Issues/Concerns » About Oil/Gas Development >> Impacts of Oil & Gas Drill1ng » Regulation » News and Media About Us » 

General ,  Health and Environmental Concerns 

An Overview 

"Taking the Handle Qff the fracking Pump: Human Rjghts and the Role of Public Health Inquiry in an Age of 
Extreme fossil fuel Extraction" (Sandra Steingraber, PhD) Please dick on this link for a comprehensive, well­

written and compelling overview of the effects of oil & gas exploration. 

Summary: Horizontal hydrofraclcing is a form of fossil fuel extraction that tums the earth inside out It buries a 

surface resource that is vital to Hfe (fresh watet1 and brlngs to the $Vtface $Vblenanean $Vbslance� 

hydrocatbons, radtoBc1Mty, heavy metals, brine-that were once locked away in deep geological strata and 

which now require permanent containment. Before it Is sent down the borehole, the fresh water used to 

fracture bedrock is mixed with Inherently toxic materials. These include known and suspected can;;/nogens, 

neurological toxicants, and chemicals linked to pregnancy loss. At least one thousand t11Jck trips are required 

to fraclc a single weH. The• truc;k$-e/Ong with earth-moiling equipment compresso�. and condense� 

rele- or CtUte soof;" liOialile organic compounds, and ozone. Exposures to this kind of air poltJiion has 

demonstrable links to asthma, stTDke, heart attack. cancers, and preterm birth. As the shale gas boom sweeps 

eastward Into densely populated areas already struggling with air poHution and whose rive� provide drinking 

water for millions, public health inquiry is despemtely needed to explcate the cumulative health impacts of 

fracking and to quantify their economic costs. This talk explored the human rights dimensions of fracking and 

the role of public health research within that context Of particular interest were the ethical questions of 

conducting such research in communities whose residents may be serving, in errect, as lnvoluntJJry subjects 

In an ongoing, uncontrolled experiment How does our mom/ obligation to prevent harm square with 
attempts to monitor the evidence for harm? What is relationship between mitigation and prevention? When 

does research seNe to sanction and legtimize polluting activities and when does it challenge them? 

(SOURCE: Physicians Sdentists and Engineers for Heal!hv Enemy Conference Lectures) 

Further Study is Needed before We Forge Ahead 

Health Effects of Eracking for Natural Gas Need Study Says CDC Scientist Bloomberg, Jan 4, 2012 
The CDC (center for disease control & prevention) said "We do not have enough information to say with certainty 

whether shale gas drilling poses a threat to public health,"said Christopher Portier, director of the CDC's National 

Center for Environmental Health and Agency for Toxic Substances and Disease Registry. 

Fracking and Cancer 

Report from Steingraber On Cancer Risk in Texas's Fracklng Zone: 

• I feel that I am on firm ground--and so is Josh Eox�n saying that the breast cancer Incidence in particular 

areas of Texas took different than the rest of the state and that these areas happen to be where fracking goes 

on intensely. Gillen that drilling and fraclcing operations ln110tve releases of known and suspected breast 

can;;lnogen�nd benzene is one-it is reasonable, and moi'9Hy right, to ask If fracking might be in110/ved with 
the creation of these patterns. Until the answe� are in, benefit of the doubt goes to breasts, not to the 

chemicals thatr;ause cancer in breasts. And the burden of proof belongs on the shoulde� of the gasindustry 

to demonstrate safety, not on the backs of women, who would have to suffer anddle order to demonstrate 

without a doubt that fracking causes breast cancer. When pubic health is at stake, the trigger for action Is 

indication of harm, not proof of harm. Stop fracking. Do the research. Investigate these patterns. • 

http://longmontroar.org/impacts/general-health-concems/ 

COGCC Ignores Public Health 

Head of COGCC says current setback rules Ignore 

public health. Thomm Kerr defines safety as hazard, but 

excludes Health and toxicology. 

Why Longmont? Why N ow? 

Click here to hear Rodney Herring, president of TOP 

Operating Company, answer the question. It is entirely 

about making the most money possible before there are 

more stringent regulations. 

What You Need to Know About 

Natural Gas Exploration 

If you want a crash course on the dangers of natural gas 

exploration, watch this 47 minute � from The 

Endoaine Disruption Exchange. 

Subscribe to Our List - Your Opinion 

Matters! 

• Your privacy will be respected 

• You may choose your own subsaiption level 

• You may easily unsubscribe at any time 

0 Subscribe to our list 

IJ follow us on facebook 

Please use lliCofracking when tweeting about fracklng 

in Colorado. 
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Unconventional Natural Gas Development and Infant Health : 
Evidence from Pennsylvania 

'The Immediate outcomes of interest are infant health at birlh measures (low birlh Wllifil� premature 

birlh, small for gestational age and 5 minute APGAR scores). This study examines 

singleton birlhs to mothers residing close to an unconventional natural gas well from 

2003-2010 in Pennsylvania. The di erence in di erences approach compares birlh 

outcomes before and after a gas well was completed for mothers wflo live 2.5 km 
(approx. 1.5 miles) from gas development. The results suggest that exposure to 

NGD before birlh increases the overall prevalence of low birlh weight by 25 pen:ent, 

increases overall prevalence of small for gestational age by 1 7  percent and reduces 5 

minute APGAR scores, wflile /iiiJe impact on premature birlh is detected. · 

Download full report here. 

Impacts of Gas Drilling on Human and Animal Health 

NEW SOLUTIONS, Vol. 22(1) 51-77, 2012, Scientific Solutions, MICHELLE BAMBERGER & ROBERT E. 

OSWALD 

To desaibe how exposures may occur, and to report health effects, the authors of this study conducted interviews 

with animal owners In six states (Colorado, Louisiana, New Yor1t, Ohio, Pennsylvania, Texas) affected by gas 
drilling. 

Communities fving near hydrocarbon gas drilling operations have become de facto laboratories for the study 

of environmental toxicology. The close proximity of these operations to smaH communities has created a 

variety of potential hazallis to humans, companion animals, lvestock and wildlife. These hazallis haw 

become amplified owr the last 20 years, due in patf to the large-scale development of shale gas driffng 

(horizontal driR/ng with high-volume hydrauk fracturing), encouraged by the suppotf of increased drilfng and 

exploration by U.S. government agencies {1]. Yet this large-scale industrialization of populated areas is 

moving forwalli without benefit of carefully controlled studies of its impact on public health. As patf of an effotf 

to obtain public health data, we befeve that particular attention must be paid to companion animals, livestock, 
and wildlife, as they may ser��e as sentinels for human exposures, with shorter lifetimes and more oppottunity 

for data collection from neaopsies. 

Click here to download the entire studv 

One Colorado Town Takes the Time to Study the Impacts 
Before Drilling 

The Battlement Mesa Health Impact Assessment CHIAl 

This document, commissioned by the Garfield County Board of County Commissioners, provides objective 

information and evidence--based recommendations to increase the potential health benefits of natural gas drilling In 

the Battlement Mesa PUD, while minimizing potential health risks. (Read how this docyment came about throuah a 
cillzen action group such as ours) 

The summary of Findings and Regulations from this document makes some great key points: 

Kflat - know: Air poHution is a known hazalli to the pubic health. There is sutricient infonnation available to 

indicate that even with current practices and technoJoges the natural gas industry produces lalf/8 amounts of 

air pollutants. In addition, Antero's recent well development activities on the Watson Ranch pad resulted in 

shotf term health Impacts. Antero has proposed additional mitigation measures for the project in BattJement 

Mesa but these mitigations are as yet untested. Furlher mitigation measures may be needed to reduce the 

fkelhood of health effects. As It stands, the Antero project has the potential to pollute the air and negatively 

impact the pubHc health in BattJement Mesa. Many information gaps exist 

Kflat - do not know: Currently, there is not enoufil information to detemline whether or not current federal, 

state, and COGCC regulations and rules are sutricient to protect public health from air pollution resulting from 

natural gas development and production in high population density areas such as the BattJement Mesa PUD. 

INhat - know: Water pollution Is hazallious to the pubHc health. Garfield County Oil and Gas studies, EPA 

studies, and other studies demonstrate that natural gas dewlopment and production can release 

contaminants to domestic watar supplies and compromise water quaNty. Individual circvmstances can 

influence the potential contamination of water. In Garfield County, accidents and malfunctions haw been the 

most common cause of water contamination from natural gas development and production. However, the 

Mamm Creek HydroJogcal Study indicates some impacts to groundwater, such as increased levels of chloride 

and methane, from routine natural gas operations. If a domestic water resource Is contaminated, remediation 

is time and cost intensive and may not restore the water resource to a quality for domestic use. 

INhat - do not /cnow: The hydrogeology in BattJement Mesa has not been characterized and the 

relationship between groundwater, domestic water supplies, and the Colorado River in not well understood. 

http:/llongmontroar.org/impacts/general-health-concems/ 
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The extent of the impact of routine natural gas development and production on Willer quality is not kno�m. 

Systematic monitoring is needed to verify that ground Willer is not compronised by routine natural gas 

development and production operations. Systematic monitoring can also provide early WBming if water 

becomes contaminated. 

RESOURCES: 
"Evaluating Potential Health Impacts of Natural Gas Development In a Residential Communltv using Health 

Impact Assessment" VIDEO This presentation focused on the methodology and findings of this W<lfl(, as well as 

diSQJssing the strengths and limitations of the HIA and the consequences of political intrusions. 

� Copyright 201 2 - Longmont ROAR 

http://longmontroar .org/impacts/ general-health-concerns/ 

Page 3 of 3 

Retma Theme by WPAisle · WordPress 

1/2R/?.0 1 1  



The Balance Sheet A whiff of a probem in Colorado with drilling and fracking Page 1 of 2 

The Balance Sheet - Blogs - The Denver Post 

MARCH 22, 2012, 1 0 : 56 AM 

A whiff of a potential problem in Colorado with tracking 
and dri l l ing 
By MARK JAFFE I � 5 Comments 

The Denver Post, 

In the spring of 2010, odors coming from an Antero Resources drilling rig not far from homes in 

Battlement Mesa, in western Colorado, drove residents to shut their windows and at least one to bury 
her head in a pillow. 

The Colorado Qil and Gas Commission issued a notice of alleged violation and Antero took steps to 
address the problem. 

Even as the odors vanished many residents in the Garfield County development wonder whether there 

was more to the fumes than just a bad smell. 

A University of Colorado- Denver School of Public Health study released this week tried to offer at least 

a partial answer based on air samples taken in Battlement Mesas and concluded that there appear to be 

elevated levels of some potentially hazardous chemicals when a well is hydrofractured. 

When it comes to the impacts oil and gas drilling near developed areas Battlement Mesa may be a test 
case. Antero had proposed drilling 200 wells of nine pads in Battlement Mesa and two other companies 

are drilling within a half of mile of the 5,000-resident development. 

That sparked a push for a health assessment by residents of Battlement Mesa and while the Garfield 

County commissoners eventually voted to kill the project, much of its data lives on, such as the air 

samples used in the School of Public Health study. 

There has been a growing body of scientific studies linking emissions from oil and has operations to air 

pollution issues, but the current study focuses on one point - well completions, which involve fracking 
and flowback. 

In the fracking process a mixture of water, sand and trace chemicals are pumped into a well under 

pressure to fracture the rocks and release more oil and gas. 

http:/ /blogs.denverpost.com/thebalancesheet/20 1 2/03/22/whiff-ootential-oroblem-frackinll-. ..  3/26/20 1 3 
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The fracking fluid, water from the rock strata and hydrocarbons then start flowing back out of the well. 

It is this process that chemical fumes can escape. 

Using air samples collected from 2008 through 2010, the study analyzed emissions and tried to 

calculate the potential health risk. 

There are a lot of aspects of the study that have been questioned by industry - the calculated cancer 

risk, the exposure - and the lead author Lisa McKenzie also stresses that more study is needed. 

One element, however, that can be pulled from the study is that levels of volatile organic chemicals 

associated with fracking and flowback were high within a half of a mile of the drill site. 

The federal Environmental Protection Agency has developed a Hazard Index - it isn't a legal standard 
just a tool - in which "t" is the level at which no health effects would be expected. 

The levels at half-mile from the well pads in Battlement Mesa were at "5," according to the study. 

The chemicals contributing to that elevated rate were to trimethylbenzenes, xylenes, and aliphatic 
hydrocarbons, the study said. The chemicals have been linked to neurological and respiratory 

problems. 

Whether people are exposed to the chemicals for a long enough period to create health problems is an 

unresolved issue - but it raises a question that needs an answer. 

And what of Battlement Mesas? 

"Those initial odor complaints were in a section called Watson Ranch that was close to the Antero 

well," said Bob Arrington, a member of Battlement Concerned Citiznes. "Now we've had complaints in 

Tamarisk Village which is about a half-mile from an Encana well." 

The Encana well is on a rise above the development and as part of its drilling permit, the company is 
using sound walls to dampen noise, and low-noise, low-visibility flares with air emissions controls. 

The fumes from the rig tend to gather in a gully and flow down hill, Arrington said. Once the Encana 

community representative was notified, she got on the phone to the drill site. "They fired up a 

combustor and took care of it," Arrington said. "What we've seen is that operators have a lot of 

descretion in how they handle their rigs." 

ARTICLE PRINTED FROM TH E BALANCE SHEET 

http:/ /blogs.denverpost.com/thebalancesheet/2012/ 03/ 22/whiff-potential-problem-fracking­
drilling/3346/ 

Click here to print. 

All contents Copyright © 20 1 1  The Denver Post or other copyright holders. All rights reserved. 1 Privacy Policy 1 This material 
may not be published, broadcast, rewritten or redistributed for any commercial purpose. 
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N orth Dakota nd. gov Official Portal for 
North Dakota State Government Search 

N O RT H  D A K O TA 
D E PA RT M E N T  of H EA LT H  

Rad i at i o n  Co n t ro l  

Home 

Office Locations 

Public Notices 

Publications 

Radioactive Materials 

X-Ray Machines 

Limited Scope X-ray 
Operator Training Program 

Mammography 

Contact Us 

Air Quality Division 

NORM (Naturally Occurring Radioactive Material) 

Dave Stradinger, Environmental Scientist 
Lewis Vigen, Environmental Scientist 
Dan Harman. Manager 

Introduction 

Phone: 701 .328.5188 
Fax: 701 .328.5185 

Contact Us 

By definition, naturally occurring radioactive material (NORM) is not subject to regulatory control under the 

Atomic Energy Act of 1 954, or the Low Level Radioactive Waste Policy Act. Because of these regulatory 

exclusions, NORM is subject primarily only to individual state radiation control regulations. In North Dakota, 

NORM is under the regulatory control of the Radiation Control Program of the North Dakota Department of 

Health - Division of Air Quality. 

Wastes containing NORM are generally not regulated by federal agencies. One exce...e.tion is the
. 

transportation of NORM contaminated wastes. These shipments are subject to U.S. Department of )ransportation (DOT) reguiaflons. In add1tJOO: NORM handling and managellient actlolt'les may be subject to 

regulations promulgated by th�pational Safety &Health Administration (OSHA) as well as those -

-
maintained by the North Dakota Health Department. "? 

Naturally Occurring Radioactive Material (NORM) 

Naturally occurring radioactive materials (NORM) generally contain radionuclides found in nature, such as 

radium, thorium, uranium, etc. Once this NORM becomes concentrated through human activity, !Ucb as , 
mineral extraction or oil production, it can become a radioactive contamination hazard or a radioactive waste. 

There are two types of NORM material: Discrete and Diffuse. 

The first, discrete NORM, has a relatively high radioactivity concentration in a very small volume, such as a 

radium source used in medical procedures or level gauges. Because of its relatively high concentration of 

radioactivity, this type of NORM poses a direct radiation exposure hazard. 

The second type, diffuse NORM, has a much lower concentration of radioactivity, but is spread out over a 

large volume of material, such as contaminated soil. Diffuse NORM poses a different type of problem 

because of its high volume and low concentration of radioactive material. The following are six sources of 

diffuse NORM: 

1. Metal Mining & Processing Waste 

2. Coai Ash 

3. Phosphate Waste 

4. Uranium Mining Overburden (]) .Q!! and Gas Production Wastes 

6. Water Treatment Res1dues -

Diffuse NORM may pose a health hazard because of its many uses. For example, though most metal-mining 

waste is stored near where it is generated, small amounts have been used as construction backfill and road 

building materials. It is also used in concrete and wallboard. 

Coal ash is primarily used as an additive in concrete and as backfill. 

Phosphate waste (slag) from the processing of elemental phosphorous has been used in construction and in 

paving. 

Uranium mining waste is the soil and rock that is removed during surface or underground uranium mining. 

This waste is sometimes used to backfill mined-out areas and to construct roads around the mining site. 

http:/ /www.ndhealth.gov/ AQIRAD/norm.htm 3/26/20 1 3  
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Oil and gas production may produce radioactive pipe scale (a residue left in pipes from producing oil wells) 

and sludge that leave sites and equipment contaminated. In the pest, some contaminated piping and other 

scrap metal have been used inadvertently by schools and other organizations for playground equipment, 

welding material, fencing, etc. because this contaminated metal was recycled before it was found to be 

contaminated. 

Radiation-contaminated water treatment residue accumulates when radioactive material is filtered out of 

drinking water during the purifying process. This waste may be disposed of in landfills or lagoons. It may also 

be used in agriculture as a soil conditioner. 

There is increasing evidence that improper use or disposal of such naturally-occurring radioactive materials 

can result in significant contamination of the environment and elevated radiation exposure. � 
adversely affect the health of those oocupationally exposed, as well as the general public. 

c----- ----------------Disposal Issues 

There are currently no federal regulations covering disposal of NORM. The State of North Dakota, as an 

Agreement State, does regulate all aspects of NORM (and other non-byproduct radioactive material). 

Currently there are no regulations specific to the control of NORM. NORM is covered by the same regulations 

that apply to other radioactive material in the state. 

Material or equipment found to contain less than 5 picocuries of total radium per gram of material through 

accredited lab analysis is not considered NORM, by definition, and may be disposed of, or released for 

unrestricted use. 

Material or equipment f9und to be mntaminated to le�s l!!:!gYe 5 picocu� are considered NORM 

and must be handled, stored, transported and disposed of in accordance with the North Dakota Radiological 

Health Rules. 

For More Information 

The safe handling, storage, transport and disposal of NORM is a very important issue. NORM or other 

radioactive waste disposal standards have changed substantially with improved technology and evolving 

environmental protection considerations. Regulatory programs and standards continue to change, so if you 

would like more information on the handling, storage, transport or disposal of NORM, contact: 

Dave Stradinger, Environmental Scientist 

Radiation Control Program 

918 East Divide Avenue, 2nd Floor 

Bismarck, NO 58501-1947 

Phone: 701 -328-51 88 

email: dstradinger@nd.gov 

Or visit: 

Copynght 2005 North Dakota Department of Health 

• The Conference of Radiation Control Program Directors Suggested State Regulations for Control of 

Radiation: PART NJ.: - "REGULATION AND LICENSING OF TECHNOLOGICALLY ENHANCED 
NATURALLY OCCURRING RADIOACTIVE MATERIALS (TENORM)" 
The NORM Technology Connection website 

RAM Home - Activities - Licensing - Reciprocity -Incidents -

Groups - Publications - IR Certification - NORM - .M.ru:?. 

The Radiation Control Program pages are maintained by James Lawson, RT 

jlawson@nd.gov 

httu:/ /www.ndhealth.gov/ AOIRAD/norm.htm 3/26/20 1 3  
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Like Wyoming, Utah finds high wintertime ozone pollution near oil, 
gas wells 
By Mark Jaffe The Denver Post The Denver Post 
Posted: DenverPost.com 

High levels of winter ozone air pollution have been recorded in a Utah oil and gas field - after the 
phenomenon was seen in Wyoming - raising concerns that such pollution could become more 
widespread. 

A team of scientists is combing the Uintah Basin to determine the link between the area's 1 0,000 oil 
and gas wells and ozone levels, which in 20 1 1 were higher in eastern Utah than in New York City. 

"What we are seeing in the Uintah Basin and (Wyoming's) upper Green River (Basin) has 

implications for the entire West," said Brock LeBaron, the Utah Department of Environmental 

Quality's manager of the Uintah study. 

Ozone pollution - which can impair breathing - has been an urban and summertime problem, but in 
the West, it has emerged as a rural winter issue. 

As drilling picks up, particularly in areas such as Colorado where shale oil has been discovered, the 
concern is that the problem could grow. 

The Piceance Basin in northwest Colorado, for example, is an area that could be susceptible to the 
snowy conditions that created winter ozone in the Utah and Wyoming incidents, researchers say. 

A recent study of the Denver-Julesburg Basin in northeastern Colorado by the National Oceanic and 
Atmospheric Administration found elevated levels of methane coming from well sites. NOAA 
scientists say initial results from another study show high concentrations of butane, ethane and 
propane in Erie, east of Boulder, where hundreds of natural-gas wells are operating. 

"We are finding a huge amount of methane and other chemicals coming out of the natural-gas fields," 
said Russell Schnell, a NOAA scientist in Boulder. 

"It still has to be confirmed," Schnell said. "But we may have to take a closer look at all oil fields." 

Industry groups say they are also concerned about the ozone issue. 

"There is a lot we don't understand abou!wptertime ozo� we need this research," said Kathleen 
Sgamma, vice president for government affairs at the trade group Western Energy Alliance. 

The industry is participating in the Utah study. "We've gotten great cooperation," said Gabrielle 
Petron, a NOAA researcher driving around the basin in a truck equipped with a mobile lab. 

In Wyoming, researchers found the winter phenomenon aJWears to be created when a heavy snow 
�over, which acts as a reflector enhancing the sunlight and heat in the atmosphere, helps to form an 
inversion that holds the emissions in a confmed area. -

http:/ /www.denverpost.com/business/ci 20042330 3/26/20 1 3  
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NOAA's Schnell said that it is also suspected that the snow acts "as a huge sponge" that absorbs . � 
chemicals as the temperature drops at night and releases them as the da warms. 

Ozone, a corrosive gas that can exacerbate asthma and other respiratory diseases, is created when 

volatile organic compounds, such as gasoline fumes, and nitrogen oxides, such as power plant 

emissions, mix with heat and sunlight. 

While ground-level ozone is a health threat, naturally created stratospheric ozone is vital to protecting 
terrestrial life from the Sun's deadly ultraviolet radiation. 

In the winter of 2005, ozone levels reach 1 20 parts per billion for an hour in rural Pinedale, Wyo. The 
town of 1 ,400 is surround by 2,900 gas wells in the Jonah and Pinedale Anticline fields. 

After the incident, ozone was detected by state air equality agencies around the West. 

In 20 1 0  and 20 1 1 ,  ozone levels in the Uintah Basin soared. The peak value in 201 1 was 1 39 parts per 
billion, according to Utah officials. 

That was 85 percent higher than the federal health standard, 75 ppb, and above the 99 ppb peak for 
20 1 1 in the New York metropolitan area, according to New York Department of Environmental _ .... ��; j 
Conservation data. r r ,12_ &.� p.JokPr (-rk �-.{.;� Q,€4f\ic.. • Mm..,;:-�- c..; ,_�l -\--�IV .--� 1  � t\1� 
This winter, NOAA and University of Colorado at Boulder researchers have fanned out across the 
Uintah Basin. They are erecting sampling towers, measuring emissions using aircraft and going from 
site to site in Petron's mobile laboratory. 

"They are tracking upwind, downwind," said SchnelL "It will be the best-studied basin in the world." 

In Vernal, Utah, population 9,000, the biggest town in the basin, the oil fields and truck traffic are the 
prime sources of emissions, Petron said. The 500-megawatt Bonanza Power coal-fire plant at the edge 
of the basin must also be assessed, he said. 

Researchers haven't been able to measure ozone and atmospheric chemistry because there is currently 
no snow, and a second field study will have to be done. 

"The goal is to be able to figure out what you need to control," said Carl Daly, air program director 
for the Environmental Protection Agency's Denver office. 

"Wyoming has reduced emissions, but they still had a bad year in 20 1 1 ," Daly said. 

The Wyoming Department of Environmental Quality and the industry launched initiatives to cut 
emissions. 

The agency estimates that emissions have been cut by more than 20 percent. 

The industry also has made more than $ 1 00 million in investments to curb emissions and set up a 
system to cut activity on days when ozone is likely to form. 

http://www.denverpost.com/business/ci 20042330 3/26/20 1 3  
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"We are using natural-gas-fired rigs instead of diesel, we are cutting fugitive emissions, and we 
installed incinerator-grade combustors at well sites," said Douglas Hock, a spokesman for Encana 
Corp. 

Encana has proposed drilling another 3,500 wells in the area. 

Even with the reductions and investments in March 20 1 1, there was a 1 24 ppb ozone reading. 

"They don't understand what is going on yet," said Elaine Crumpley, 64, a Pinedale resident and 
spokeswoman for Citizens United for Responsible Energy Development. 

"They studied the problem for five years here and still don't have answers," Crump ley said. "I hope 
they learn something in Utah." 

Mark Jaffe: 303-954- 1 9 1 2  or mjaffe@denverpost.com 

http:/ /www.denverpost.com/business/ci 20042330 3/26/20 1 3  



- Like Wyoming, Utah finds high wintertime ozone pollution near oil, gas wells - The Den . . .  Page 1 ot 2 

8 Buy a Dell $49999+ 
and ptck a gtft. • � .. ' + -

� 
Choose from select .. products 'Mlrth up to S\29 -� _T 

denverpost.com 
.. HOME I MEOlA KJT 1 SIGN UP FOR BREAIONG NEWS EMAIL ALERTS I PHOTO GALLERiES 

Newsletter: Sign In I Res;ster 
Commenting: Sign In 1 Register 

Tuesday, March � 2013 

Newe Politics Sports lusineu Entertainment UfeA:y._ Opinfon Tr•vel Your 
Hub 

Snow Report Shopping Autos Real Estate Jobs Classifieds 

WEEKI. y AD SPECIALS I ....oM THf: OEHVER I'OST  

Home > Business News 

E�ER(W 

!1':: '1,1.:1 

PRINT EMAIL 
38 COMMENTS 

L ·· T-Vyoming, Utah finds high 
\\<intertime ozone pollution near oil, gas wells 
ly Marit laffe 
The o..4l* Post 

2 

}iigh levels orwinter ozone air pollution 
have bee'l;recorded in a Utah oil and gas 
ffeld - �,r the phenomenon was seen in 
Wyoming - raising concerns that such 
pollution could become more widespread. 

A team of scientists is combing the Uintah 
Basin to determine the link between the 
area's 10,000 oil and gas wells and ozone 
levels, which in 2011 were higher in eastern 
Utah than in New York City. 

"What we are seeing in the Uintah Basin 
and (Wyoming's) upper Green River 
(Basin) lias implications {or the entire 
�,' said Brock LeBaron, t,be Utah 
Department pf Environmental Quality's 
manager of the Uintah study. 
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Click on image to enlarge (The Denver Post) 

Owne pollution - which can impair breathing - has been an urban and summertime 
problem, but in the West, it has emerged as a rural winter issue. 

As drilling picks up, particularly in areas such as Colorado where shale oil has been 
cliscovered, the concern is that the problem could grow. 

The Piceance Basin in northwest Colorado, for example, is an area that could be 
susceptible to the snowy conclitions that created winter owne in the Utah and Wyoming 
incidents, researchers say. 

A recent study of the Denver-Julesburg Basin in northeastern Colorado by the National 
Oceanic and Atmospheric Administration found elevated levels of methane coming from 
wefi �tesc NOAA scientists say Initial results from another study show high concentrations 
of butane, ethane and propane in Erie, east of Boulder, where hundreds of natural-gas 
wells are operating. 

"We are,fincling a huge amount of methane and other chemicals coming out of the natural­
gas fields," said Russell Schnell, a NOAA scientist in Boulder. 

"It still has to be confirmed," Schnell said. "But we may have to take a closer look at all oil 
fields." 

Industry groups 41'Today's Promotion ·ssue. 

''11tere is a lot we don't understand about wintertime owne; we need this research," said 
Kathleen Sgamma, vice president for government affairs at the trade group Western 
Energy Alliance. 

The industry is participating in the Utah study. "We've gotten great cooperation," said 
Gabrielle Pet ron, a NOAA researcher driving around the basin in a truck equipped with a 
_.. .... l..a ... 1 ..... 
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Last u pdated on Tuesday, August 14, 2012 
RadTown USA 
You are here : EPA Home »RadTown USA »Radioactive Wastes from Oil and Gas Dri l l ing 

Rad ioactive Wastes from O i l  a nd Gas Dri l l i ng 
This page describes the radioactive waste created during the 
oil and gas d ri l l ing process. 

On this page: 

• Overview 
• Who is protecting you 
• What can you do to protect you rself 
• Resou rces 

Overview 

RadTown USA Topics 
Transportation: 

• Radioactive Materials 
Transported by Cargo Ship 

• Radioactive Materials 
Transported by Freight 
Train 

• more topics . . .  

Printer Friendly Version 
Radioactive Wastes from Oil and 

Gas Dri l l ing (PDF) 
(2pp, 130Kb) 

[about pdf format] 

The oi l  and gas industry provides three-fifths of the energy for the U nited States. When most 
of us d rive a car, turn on a light bulb, or cook on a stove, a large portion of the energy we 

use comes from the fossi ls of plants and animals. While fossi l  fuels are chem ical sources of 
energy, the processes used to extract them from the earth often generate radioactive waste. 

Even though we use them on a dai ly basis, most people know little a bout the processes that 
take oil and gas from the g round to produce energy. These processes may leave behind 
waste contain ing concentrations of natu ral ly-occu rring rad ioactive material  ( N ORM) from the 

su rrou nding soils and rocks. Once exposed or concentrated by human activity, this natural ly­
occurring material becomes Technolog ica l ly-Enhanced N ORM or TEN ORM . Rad ioactive 
materials are not necessarily present in the soi ls at every well or d ri l l ing site. However in 

some areas of the cou ntry, such as the upper M idwest or Gulf Coast states, the soi ls a re 
more l ike to contain radioactive materia l .  

Radioactive wastes from oi l  and gas dri l l ing take the form of produced water, dri l l ing mud, 
sludge, sl imes, or evaporation ponds and pits. It  can a lso concentrate in  the m ineral  scales 
that form in pipes ( pipe scale), storage tanks, or other extraction equipment. Rad ionuclides 

in these wastes are primarily radium- 226, radium-228, and radon gas. The radon is released 
to the atmosphere, while the produced water and mud containing radium are placed in ponds 
or pits for evaporation, re-use, or recovery. 

The people most l ikely to be exposed to this sou rce of rad iation a re workers at the site. They 
may inha le radon gas which is released during dri l l ing and produced by the � of rad ium, 

ra ising their risk of lung cancer. In addition, they are exposed to a lpha and gamma rad iation 
released during the decay of radium-226 and the low-energy gamma rad iation a nd beta 
particles released by the decay of radium-228 .  (Gamma radiation can a lso penetrate the skin 

and raise the risk of cancer. ) Workers fol lowing safety gu idance wil l  reduce their total on-site 
rad iation exposure. 
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Most states and fed eral land management agencies currently have regulations which control 

the handling and d isposal of rad ionuclides which may be present in production sites. 

However, the genera l  publ ic may be exposed to TENORM from oi l  and gas dril l ing when sites 
that were active prior to the mid- 1970s, when reg ulations went i nto effect, a re released for 
public use. It is l ikely that a numbe r  of these sites contain radioactive wastes. The publ ic may 

a lso be exposed when contaminated equipment .is reused in construction projects. 

Who is protecting you 
U.S. E nvironmental Protection Agency (EPA) 

EPA is responsible for setting federal radiation standards for exposure to NORM and TEN ORM . 

EPA develops standards for the oi l  and gas extraction and production industry under the 

Clean Air Act, Clean Water Act, Safe Drinking Water Act, Resource Conservation a nd 
Recovery Act a nd the Comprehensive Environmenta l  Response, Compensation, and Liabi l ity 

Act. 

The States 

Each state has one or more programs that address both NORM and TENORM . 
Some states have established or set l imits to control to TENORM . These l imits apply to the oil  

a nd gas d ri l l ing industry. Most states a lso control publ ic exposure to radiation through 
programs implementing the federa l  Clean Air  Act, Clean Water Act and other environmental 
laws a uthorized by the EPA. 

U.S. Department of labor ( DOl), Occupational Safety a nd Health Administration 
(OSHA) 

DOL's Occupational Health and Safety Administration (OSHA) establishes health a nd safety 

regu lations for the oil  and gas extraction, production, a nd servicing industry. OSHA a lso 
issues hazardous i nformation bul letins to i nform staff and the public of significant 
occupational safety and health issues including radiation hazard recogn ition, evaluation, and 

control in the workplace. 

u.s. Department of Energy (DOE) 

DOE provides g ra nts for research on the use and disposal of radioactive materials related to 

the development of energy sources. 

What you can do to protect yourself 
Government organizations continue to address potential threats from oil a nd gas d ri l l ing a nd 
production for the public health and safety but you can take actions as wel l for you r  own 
health a nd safety. 

Workers in the industry have the potential for overexposure to radioactive material a nd must 
stay u p-to-date on federal,  state, and industry health and safety g u ideli nes. Fol lowing these 

procedures wil l  reduce total on-site exposure. Workers a lso need to take precautions to avoid 
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bringing radioactive material residue on their clothes and shoes home to their  fami l ies and 

neighborhoods.  

• Change out of potentially contam i nated clothes and shoes before returning to the 
fam i ly car a nd to your home or office. 

e Do not re-use or bring home d iscarded equ ipment or material such as pipes, devices, 
bricks, rocks, or water. 

Members of the public should contact their local state geological survey or bureau of health 
to determi ne if there is a l ikel ihood of NORM and TENORM occurrence associated with oil and 

gas production i n  their state, or a rea where they l ive. U ntil  the n :  

• Limit exposures a n d  d isturbance of the production site a n d  a ny a bandoned 
equipment. 

• Do not handle, d ispose or re-use a ba ndoned equipment used at d ri l l ing sites. 

Resources 
Technological ly-Enhanced, Natural ly-Occurring Rad ioactive Material 
J u ne 22, 20 1 2. U .S.  Environmental Protection Agency 
O n  this website, you can read a bout the products, processes and industries that may 
generate TENORM. You can a lso learn about the laws and gu idelines that a pply to 
radioactive oi l  and gas dri l l ing wastes and other TENORM . 

NORM ( Natura l ly Occurring Radioactive Material) "·='-' '-·""'··"'"'"'"·' 

J une 22, 20 1 2 . North Dakota Department of H ea lth 
This Web page describes NORM and presents North Dakota state requirements. 

Oi l  a nd Gas Wel l Dri l l ing and Servicing eTooi-Radiation Hazard 
J u ne 22, 20 1 2 .  U .S.  Department of Labor 
Wel l logging presents a rad iation hazard . You can read a bout it on this website. 

Health Hazard Information Bul letin :  Potential Health Hazards Associated with Handl ing 
Pipe used i n  Oil  and Gas Production 
J une 22, 20 1 2. U .S .  Department of Labor 
This docu ment discussed potential health hazards associated with materials used in oil and 
gas production.  

Safety Report Series No. 34 : Radiation Protection and the Management of Radioactive 
Waste in the Oi l  and Gas Ind ustry [about pdf format] 
International Atomic Energy Agency 
In this document, you can learn about rad iation sou rces in the oi l  and gas industry 
worldwide a nd important safety steps. 
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