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History: This message has been replied to.

Hi Troy

Adrian Ingleby (SUB 0228) has forwarded 4 emails to the CSG email address, this is the first. Do you 
need me to forward the others for info? 

I'll send an acknowledgement email. 

Thanks
Rebecca

----- Forwarded by Rebecca Radford/SRD/NSW on 14/08/2013 02:01 PM -----

From: "Adrian Ingleby" <rufusyb@bigpond.com>
To: <csg.review@chiefscientist.nsw.gov.au>
Date: 14/08/2013 01:13 PM
Subject: Chief Scientist Investigation

From: Adrian Ingleby, 67 Station Road, Otford NSW 2508  Tel: (02) 4294 3047

 

Hi, 

 

I forwarded a report via email to the office of the NSW Chief Scientist on  05.06.2013 in 

relation to her investigation into Coal Seam Gas mining .  Ref: SUB 0228.   

 

I recently came across a copy of the National Geographic  - March 2013 which has an article 

titled, “The New Oil Landscape” written by Edwin Dobb.  (12 pages attached)  The article is 

about “Oil drilling” as opposed to “Coal Seam Gas drilling” however a similar method of  

extraction by “drilling” and “fracking” is used and in my respectful view may be useful as it  

gives a good overview of such mining practices in western North Dakota .  We may be able 

to learn from those experiences.

 

No doubt you have received submissions from Agricultural Farmers throughout NSW and I  

feel this article accurately describes the impact the oil drilling has had on Agricultural  

Farmers in the USA.,  Many of the farmers in America would no doubt share the same  

concerns that the Farmers in Australia have about Coal Seam Gas mining .  

 

In America the States have control and responsibility for mining , it is not a Federal 

responsibility.   The same applies in Australia and I believe that the States , in Australia (and 

America) have a conflict of interest, as they receive, want and need the mining royalties 

from the mining to run the State .   

 

I respectfully submit that in Australia the Federal Government needs to take overall  

‘command and control’ of Coal Seam Gas mining to ensure that our water , land and air is 

not damaged and that each State and Territory is acting to that end under potential strict  
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new Federal laws and guidelines.

 

I hope that the article might be of interest and assistance during your deliberations .   A 4 

page summary of the article is also attached or on a following email .

 

 

 

Regards,

Adrian Ingleby National Geographic - 2013 - Summary.docNational Geographic - 2013 - Summary.doc The New Oil Landscape Nat Geo 2013.pdfThe New Oil Landscape Nat Geo 2013.pdf

The New Oil Landscape Nat Geo 2013_0001.pdfThe New Oil Landscape Nat Geo 2013_0001.pdf The New Oil Landscape Nat Geo 2013_0002.pdfThe New Oil Landscape Nat Geo 2013_0002.pdf
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National Geographic 
VOL. 223 No. 3 

March 2013 
 

The New Oil Landscape 
By Edwin Dobb 

 
A summary of some of the comments and statistics supplied in the article 

(4 pages) 
 
P34:   
Water truck driver Susan Connell pulls up on the Fort Berthold Reservation in 
western North Dakota next to six 3 storey high tanks.  Five contain oil and the sixth 
contains everything else, ‘produced water’ which the truckies call ‘dirty water.’    We 
have to climb a steel catwalk 30 feet above ground, she says that one of the first times 
she opened the hatch atop a dirty water tank, she was overcome by fumes. “I fell to 
my knees.”  No one had warned her about the dozens of chemicals in the water, 
including hydrogen sulphide, H2S, its rotten-egg odor created by bacteria growing 
inside wells.  In high enough concentrations it can be poisonous, even lethal.  
Eventually someone gave her an H2S detector which she clipped to her collar 
whenever she approached a well that had turned “sour” enough to be hazardous.   
Once she was pumping dirty water from her tanker truck when the detector sounded.  
She scrambled away, thinking she’d escaped harm.  But hours later she felt stabbing 
pains in her stomach, the prelude to a weeklong bout of vomiting.  Her next purchase 
was a gas mask.   
 
Since 2006 production has increased nearly 150 fold, to more than 660,000 barrels a 
day. North Dakota is second place among domestic supplier, behind Texas and ahead 
of Alaska. 
 
The number of wells could increase from 8,000 operating today to between 40,000 
and 50,000. 
 
P37: 
Another risk is environmental damage.  Hydraulic fracturing or fracking. Where will 
the clean water come from?  How will the dirty water that’s pumped out be prevented 
from contaminating groundwater, as has happened in other parts of the country? 
 
The extraction technology has convinced some experts that the carbon-based 
economy can continue much longer than they’d imagined. Billionaire oil-man Harold 
Hamm argues that the assumption we’re running out of oil and gas is false.  America, 
in his view, needs a national policy based on abundance, one that doesn’t favour 
developing renewable sources of energy.  Either way, you’re not likely to hear anyone 
in the oil patch mention what’s ultimately at stake if we keep burning fossil fuels with 
abandon.   
 
“Climate change?”  Connell says, “We don’t talk about that here.”   
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P44: 
Harold Hamm’s Continental Resources and other nimble companies had refined that 
technology by extending the lateral leg as far as two miles and altering the fracking-
solution recipe.   In 2006 an EOG Resources well produced oil under so much 
pressure that the company had to shut down the well until a second one could be 
drilled to reduce the pressure.  “That created huge excitement,” recalls Lynn Helms, 
director of the North Dakota Department of Mineral Resources.  Anticipation was 
building.  The turning point came at the end of 2009, when Brigham Oil & Gas split 
the single lateral leg of a well south of Williston into 25 legs, each of which was 
fracked separately, making it possible to reach more oil-hundreds of barrels a day.  
 
Helms calculated that the first year of every new well, from drilling to fracking to 
early production, would entail 2,0000- truck trips.  This didn’t include the hauling out 
of huge amounts of oil and salt water during the remainder of a well’s life.  
 
P45: 
I visited a well northeast of Williston.  A leak had developed at the bottom of the 
vertical leg, about two miles underground.  To bring the pipe to the surface, a 
derricklike structure, similar to a drill rig but smaller, had been erected.  On a deck 
about 30 feet up the rig, four roughnecks were removing the entire 10, 750 feet of 
pipe, one 32 foot, 500 pound segment at a time, a task both tedious and highly 
dangerous.  A device underneath the deck held each segment in place as it emerged, 
to prevent the pressure of the oil from sending all two miles of pipe, some 84 tons of 
steel, rocketing into the sky.  As if to remind us of that possibility, a fountain of oil 
suddenly burst from the hole, covering the men, their hard hats, faces, everything.  
The odor of gas permeated the air.  More fountains followed.  Here were guys who 
knew what they were doing, who were exposed to constant peril, who were paid well, 
and who, because of that, had ample reason to be proud.  It was skilled manual labor 
in perilous circumstances, which in our age of high-tech jockeys and private-equity 
sharks seemed exotic, almost heroic. 
 
Seven years ago Power Fuels, a Watford City-based company that specializes in 
transporting oil, water and other fluids, had a staff of 50.  Today it has 1,200 
employees in four different towns and is building eleven 42 unit apartment complexes 
to house them.  An 18-wheeler tank truck can bring in $40,000 a month- if everything 
goes right.   
 
P50: 
But viewed at close range, the apparent robustness of the Bakken boom sometimes 
looks like a collection of fragile mini-booms.  Within six months of Connell’s lucky 
layover in Parshall, for instance, her new boss didn’t have enough work to keep her 
on.   
 
Of everything that’s happening here today-of all the change and growth-what will 
last?  Will the enduring things be the most desirable things?  These questions haunt 
Dan Kalil, chairman of the Williams County Board of Commissioners.  “Oil is a 
rental business,” he says, meaning that it doesn’t stay in one place, doesn’t owe any 
allegiance to the traditional farming and ranching way of life, which Kalil’s family 
has been doing west of Williston, the county seat, for more than a hundred years.  
Perhaps nothing better symbolizes the contrast than the two most iconic structures on 
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this part of the prairie-the itinerant drill rig and the steadfast grain silo.  “When the 
industry goes south, and it will go south,”  Kalil says, ”they just walk away.”   Kalil 
doesn’t oppose development, only development that’s run amok, which is how he sees 
this boom.  “Slow it down.” He urges, echoing a sentiment-a recurring, ever louder 
counterchorus-heard throughout the oil patch.  Contain it before it destroys the closely 
bound communities and easygoing lifestyle that, during the best of times, have been 
the hallmarks of the region. 
 
The only effective way (to slow things down) would be to limit the number of drill 
rigs or well permits, and state officials have no appetite for either.  “It breaks my 
heart,” Kalil says. 
 
P51: 
The Jorgensons’ place in the northwest corner of Mountrail County, fields of wheat, 
alfalfa and sunflowers spread to the horizon. …  We arrived at White Earth River, the 
valley floor is where a company called Alliance Pipeline plans to locate a 12-inch 
high-pressure gas conduit that would connect an existing gas-processing plant in 
Tioga to its main line some 80 miles away.   The Jorgensons and several of their 
neighbors vehemently oppose the project.  “I don’t want a bomb in my backyard.”  
Richard says, meaning a possible gas explosion. 
 
P56: 
But Alliance has gone to court, threatening to use eminent domain, the controversial 
process by which private property can be seized in the name of a larger public good, 
in this instance, providing energy the U.S. demands.  800 feet from their house a 
Petro-Hunt pump jack runs day and night, with the attendant noise, traffic, and 
contamination risks. 
 
North Dakota allows landowners to separate surface rights from mineral rights. 
…. Richard’s father had purchased a thousand acres from someone who didn’t tell 
him he had sold the mineral rights-in five-acre parcels-to people all over the country.  
Further complicating the picture, the rights have since been bequeathed many times.  
After poring over records at the county courthouse, Brenda discovered to her horror 
that 110 strangers owned the minerals beneath the 40 acres surrounding her house. If 
a petroleum company can persuade 51 percent of mineral rights owners to agree- and 
given that they will make money, perhaps lots of it, without taking any risk, they 
usually do-it can drill on land that doesn’t belong to them.   
 
The minerals leasing and exploration phase is largely over in western North Dakota, 
giving people who don’t live and work on the land the power to dictate the fate of 
many who do.   
 
Taking the bad with the good may indeed be inescapable, even if the good isn’t good 
for long and the “public good” often favors private interests.  
 
P57: 
The booms permanent legacy will also include several large pipelines for conveying 
oil out of the region, as many as 50,000 two-mile-deep oil wells, hundreds of waste-
disposal wells, and an unknown number of waste-reprocessing and storage facilities.  
The depth of the shale formations and the intervening rock layers make it unlikely 
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fracking fluids will migrate upward for enough to contaminate shallow aquifers.     
But no one knows for sure.  This is the first time fracking has been used under these 
geological circumstances.  The more we experiment with underground drilling the 
more we discover that “impermeable” layers can be surprisingly permeable and 
fractures in the rock can be interlinked in unexpected ways. 
 
Of special concern are the hundreds of fracking components, some of which contain 
chemicals known to be or suspected of being carcinogenic or otherwise toxic.  
Increasing the likelihood of unwanted environmental effects is so-called     
Halliburton loophole, named after the company that patented an early version of 
hydraulic fracturing.  Passed during the Bush-Cheney Administration, the loophole 
exempts the oil and gas industry from the requirements of the Safe Drinking Water 
Act.  What’s more, manufacturers and operators are not required to disclose all their 
ingredients, on the principle that trade secrets might be revealed.  
 
Even George P. Mitchell, the Texas wildcatter who pioneered the use of fracking, has 
called for more transparency and tighter regulation.  In the absence of well-defined 
federal oversight, states are starting to assert control.  In 2011 the North Dakota 
Legislature passed a bill that said, in effect, fracking is safe, end of discussion. 
 
Looking further ahead, it’s uncertain how long oil well casings and plugs will last.  A 
recent U.S. Geological Survey study of decades-old wells in eastern Montana found 
plumes of salt water migrating into aquifers and private wells, rendering the water 
from them unfit for drinking.  And catastrophic casing failures can happen at any 
time. 
 
The EPA is now investigating a 2011 blowout during fracking in a well near Killdeer 
that pierced the aquifer the town relies on.   
 
So far western North Dakota has been spared drought, but agriculture survives there 
only because farmers and ranchers have strictly husbanded fresh water, of which there 
is precious little.  Local landowners now worry that the oil industry will deplete their 
aquifers.    
 
This four (4) page summary of “The New Oil Landscape” was prepared by  
Adrian Ingleby of Otford, NSW., on 14.08.2013. 
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When Susan Connell arrives
at the first oil well of the day,
she tosses her stylish black-
rimmed glasses onto the
dashboard of her 18-wheeler
climbs down from the cab,
anri pulls the z.ipper on irer fire-resistant cor,eralls
up to her neck. It'.s early ]ul,t'', about 7 a.nr. ldle're
on the Fort llerthold l{eservation, in westent
North Dakotir. Connell, 39, the rlother oi'twcr
yolurg girls irncl one of the felv feinale big-rig
drivers in the oil pirlch, is irauling ,,vater. Pro-
clucecl rvater, as it's o11'rciirlly knorvn. The drir.ers
call it dirty lvater. During the early ci:11,s e1 t-,.,n,p-
ing at a neu, rvell, oil is accornp;rnicd by fluirls
and ot1'rer substances useci cluring drilling, alclng
H,ith strlt'nvater, it hich is alrundant abovc the sutr-
terranean layers ofrock u,liere the corzeted su,eet
cmde is forurci. Ever-rtually the man-rnacle adcli-
tives clirlinish, leal,ing mostly salt rvater. Irive of
the three-stnr,v-high tiinks in tl'ont of us contain
oii; the slrth, everything else. Thatt u,hat Connell
is here to trirnster to a u,aste-dispros;rl rvell.

"]ust don't pass olrt ou rnel' Conuell says, half
in jest. \Ve've scalecl a steep stairn ay to a narrour
steel catr,l.alli 30 f-eet irbove the ground, br,rt she's

not referring to the heiglrt. She says thiit one oi
the lirst tin-res she opened the l-ratch irtop a clir:ty
lvater tank, she was overcolre by fumes. "l feil
to m1, lip6.t" Ncl one had rvan.red her irbout the
clozens of chemic;rls in the u,ater, inch-rding h,v-

drogen sulficle, HzS, its rotten-egg oclor createcl
by bacteria gror,ving insicie r,r.ells. In higli er.rongh
concentrations it can be poisonous, evetr lethal.

Ironicalll,, the gas poses the gretltest risk rr4reu

it rleaclens your scnse of smeil, trnother safety les-

son Connell had to learn on her or+,n. llventr:all).
sonleone gave her rrr.r I-luS detector, rvl-ricl.r she
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clipped to her collar whenever she approached
a well that had turned "sour" enough to be haz-
ardous. Once she was pumping dirty wdter from
her tanker truck when the detector sounded. She

scrambled away, thinking she'd escaped harm.
But hours later she felt stabbing pains in her
stomach, the prelude to a weeklongbout ofvom-
iting. Her next purchase r^ras a gas mask.

Connell tellsme to stand upwind, then ginger-
ly lifts the hatch. No fumes. It's what she expected,
having often hauled water from this well, but, she

says, you never know when a routine activity will
be interrupted by a nasty surprise. She unwinds
a measuring tape into the tank. For a moment,
from the vantage of the catwalk, I'm granted a

bird's-eye view of the surrounding country. ]ust
outside the coral-colored gravel of the well site

ate pa(ches offlax and sunflowers, then sealike

fields of wheat, alfalfa, and canola, and beyond
them, heavily eroded badlands through which
the Missouri River has cut a wide, sweeping bend.

The understated glory ofthe northern plains.
But my pastoral interlude is cut short. Con-

nell has descended the stairs and is removing a
20-foot hose-like a fire hose, only heavier-
from the side of the truck. Though only five
feet six inches tall and weighing just a hundred
pounds, she moves quickly, leaning forward to
get traction as she drags the thick hose along
the ground. She attaches one end to the rear of
the truck tank, the other to an outlet at the base
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of the storage tank. She then pulls a long metal
handle, opening the storage valve. Ifyou dont
look closely, you might miss the brunette pigtails
that fall to Connell's shoulders, the blue eyes in
the shadow cast by her rvell-worn baseball cap.

A half hour later *'ete back in the cab, a hun-
dred barrels heavier, rolling away. Connell doesnt
use the clutch much. "Just like a proi' she says

with a mischievous smile, before admitting it
took months to master shifting gears at stoplights.

Truck driving is the most common job in the
oil patch, an area about the size of West Vir-
ginia where advances in drilling and extraction
technology have made it possible to remove oil
from deep, *idely dispersed deposits. Since early
2006, productioa kom what's known as the Bak-
ken formation has increased nearly 150-fold, to
more than 660,000 barrels a day, moving North
Dakota into second place among domestic sup-
pliers, behind Texas and ahead ofAlaska.

No one but a handfi.rl of industry insiders saw
that coming. Now some optimistic oilmen predict
that the statei daily output could eventually close

in on Texas'-at trvo million barrels. The number
ofwells could increase from the roughly8,000 op-
erating today to between 40,0{X} and 50,000. By
the time the frenzy ends, perhaps 20 years from
now, as manyas 14 billion barrels ofhigh-quality
crude may have been removed. Until more pipe-
lines are built in this landlocked rural region, most
of the oil and water will be transported bytruck.
So will everything else needed for swift,large-scale

development gravel, construction materials, tools,

machinery. The prairie is being industrialized. if
the transformation needs an emblem, there's no
better candidate than Connell's l8-wheeler.

Change of such scope and intensity is bound
to raise questions. Thousands ofpeople are con-
verging on the area, looking for work, looking
for redemption, looking for trouble. And jobs
are plentiful. In Williston, in the heart of the oil
patch, the unemployment rate is less than one
percent. But how does a region of farms and small

Edwin Dobb covered a controversial mine in Aleska

in December 2010. Eugene Richards portrayed the

emptying of North Dakota in lanuary 20A8.
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torvns weather the human onslaught? Another
risk is environmeatal damage. Most attention
has focused on h,vdraulic fracturing, or fracking,

by which large amounts of fresh water combined

with sand and other substances, some toxic, are

driven under high pressure dor.vn wells drilled
into deep layers ofshale, creating cracks through
which bubbles oftrapped oil and natural gas can

escape into the well. Where will all the clean wa-

ter come from? How will the dirty water that's

pumped or.rt be prevented from contaminating
groundrvater, as has happened in other parts of
the country? Stepping back for a broader view,

can the inestimable r.alues of the prairie-silence,
solitude, serenity-be preserved in the face of
ftrll.thr ottle, regionwide development, of extract-

ing as much oii as possible as fast as possible?

The implications are already reverberating tbr

beyond North Dakota. Bakken-like shale forma-
tions occur across the U.S., indeed, across the

world. The extraction technology refined in the

Bakken is in eIl'ect a skeieton key that can be

used to open other fossil tuel treasure chests.

That technology, stunning enough in itself,

coupled with shifts in the marketplace that favor

exploiting deposits that are harder, and therefore

trrore expensive, to tap has convinced some ex-

perts that the carbon-based ecotolny can continue

much longer than theyU irnagined. Billionaire oil-
man and Bakken pioneer Harold Hamm argues

that the assumption we're running out of oil and

gas is false, America, in his view, needs a national
policybased on abundance, one that doesnt favor

developing renewable sources of energl'. Either
wa1,, you're not likely to hear anyone in the oil
patch mention what's ultimately at stake iflve keep

burning fossil luels rvith abandon.
"Climate change?" Connell says. "We dodt

talk about that here."

orth Dakota has boomed before,
in the 1950s and '80s. But besides
being much larger and likely to last
much longer, the current boom
differs from earlier ones because it

lras coincided with an economic malaise. For
relugees from the recession, the Bakken is a

chance-ofien the iast chance-to escape ruin.
So it lvas for Susan Connell. While we head

for the disposal site on a two-lane highway
chewed up by truck traffic, she describes how
she came to be behind the wheel of a Kenworth
Anteater. The trtuble started in 2009, lghen she

and her husband could no longer find construc-

tion work in southwestern Montaua, where they
live. BI the fall they rvere three months befiind
on their house payments. The bank sent threat-
ening letters. Then Connell heard that truckers
rvere needed in North Dakota. The Delaware
native had driven a commercial bus between
Philadelphia and Atiantic City, also an airport
transit bus in Portland, Oregon. How much
harder could an 18-r,vheeler be? But to qualify
she would have to upgrade her license, and for
that she would need to attend a special training
program. Cost: $4,000. At a time when Conneli
and her husband could scarcely buy groceries
for their kids, they charged the fee to a credit
card. "It was a big gamble," she says, referring
less to the likely availability of rvork than to the
reception she would almost certainiy get in what
she calls the "testosterone cloud."

When she u'as a teenager, Connell did stand-
up cornedy in cafds in Philadelphia. HBO and
Saturday Night Live expressed interest, but her
abidinglove was art-painting, filmmaking, and
especially writing stories (Continued on page 44)
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and.acting them out, sometimes rvith props, be-
fore audiences. She was the lead singer in a rock
bind for six years. Al1 that experience bred in her
a cheerful, disarming fearlessness. Nou' she was
auditioning for a demanding new role.

On a frigid day in mid-Decernber, Connell
fixed pancakes for her daughters, fought back
tears as she said goodbye, then made the seven-
hour trip from southwestern Montana to the
Montana-North Dakota border. With the tem-
perature dropping at night to well below zero,
she alternated betrveen sleeping in her car and
staying in shabby motels while applying at rnore
than a dozen trucking companies. All turned
her down. Several managers said women didnt
belong in the oil patch. One guy in Tioga told
her it lvas a sacrilege that she rvasn t home tend-
ing to her children. She rvas angry.. "They rvere
messing with my livelihoodi' she says.

When the first oft'er carne, after the hoiidays,
it was to haul grain, not rvater or oil, and for
considerably less pay, over a territory covering
most of rvestern North Dakota as rvell as east-
ern Montana and southern Saskatchewan. To
make matters worse, the winter of 2010-2011
lvas unusually severe. This was no place to be
piloting an l8-r,r'heeler for the first tirne-and
alone. "I 1{/as so ner\.ous I thought I was go-
ing to diei' Connell says of her inaugural trip.
Everyrvhere she drove, the roads u,ere iced
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over. "l chained up all the timei'she says. After
much tri:ri and error, occasionally featuring a

cursing iarnrer, she learned how to back up an
l8-u-heeier across snow-laden lields, then to
unloaC sikrs rrhile standing atop the trailer in
20-belor'' r,,'eather, often in the dark, sleet and
grain iu:: pelting her face. She did her orvn
truck niailienarlce, including oiling hubs and
greasine rerrings.

D:.rrirs:Le iirst nronths of 2011, Connell
contirrued r1, 3lpl1r tbr oil jobs. The odds rvere
irrprovi:ri itcause tlie need for semi opera-
tors rtas :::;r:tsing rapidi1,. Since the 1990s
frackins i:;i. bcen cornbined with directional
drilling-.:t;rlating horizontally from the bot-
tom oi iLt '. r:i:cal portion of a well into thin
layers oi t-r:i- :::d gas-bearing rock. In the Bak-
ken, Hart,-: Haurm's Continental Resources
and othe: ::i::bie companies had refine'd that
technolos'.'br extending the lateral leg as far
as trvo miles and altering the fracking-solution
recipe. In lC0{ Continental had brought in the
first comcrei;:rllv viable rvell iu the state. Trvo
years later an EOG Resources rvell produced oil
under so much pressure that the company had
to shut doir"n the rtell until a second one could
be drilled to reduce the pressure.

"That created huge excitementi' recalls Lynn
Helms, director of the North Dakota Depart-
ment oi \lineral Resources. Anticipation rvas

building. The turning point came at the end of
2009, rvhen Brigham Oil & Gas split the sin-
gle lateral leg of a rseli south of Williston into
25 legs, each ofrvhich rvas fracked separately,
making it possible to reach more oil-hun-
dreds of barrels a day. Helms calculated that
the first year of every nerv rveli, from drilling
to fracking to early production, lvould entail
2,000 truck trips. This didnt include the haul-
ing out of huge amounts of oil and salt water
during the remainder of a wellt life. State of-
ficials rvere already thinking in terms of tens of
thousands of new rvells, most of which rvould
be located in only four counties bordering the
Missouri River-Wiliiams, Mountrail, McKen-
zie, and Dunn. The implications were staggering.
'A flag u,ent upi' Hehns says. Much more of



rverything-manpower, highways, railroads,
electricity lines, patience-would be needed.

his is a full-scale mining operation,"
says Brent Sanford, mayor of Watford
Crty, a McKenzie County community
that's been transformed by the boom.
'And I m all for it." The 4O-year-old,

fourth-generation native sits in front of a com-
puter monitor in his office at S & S Motors,
rvhich his grandfather started in 1946 and he
took over when he moved back home nine

-years ago. While scanning for bargains on a
car-auction website, he explains his enthusi-
asm. "My town was dying," he says. Watford
City was one of dozens facing the same plight,
whish once prompted geographers to propose

that the region be turned over to the buffalo
again, a notion you dont want to bring up with
Sanford or any of his neighbors unless you're
itching for a fight. Every year western North
Dakota was becoming emptier-of promise as

well as people. The fracking boom has reversed
the decline. "Now we can get back to work,"
Sanford says.

To appreciate the nature of the work, I vis-
ited a well northeast of Williston. A leak had
developed at the bottom ofthe vertical leg, about
two miles underground. To bring the pipe to
the surface, a derricklike structure, similar to a

drill rigbut smaller, had been erected. On a deck
about 30 feet up the rig, four roughnecks were
removing the entire 10,750 feet of pipe, one 32-
foot, 500-pound segment at a time, a task both
tedious and highly dangerous. A device under-
neath the deck held each segment in place as it
emerged, to prevent the pressure of the oil from
sending all two rniles of pipe, some 84 tons of
steel, rocketing into the sky. As if to remind us of
that possibility, a fountain of oil suddenly burst
from the hole, covering the men, their hard hats,

faces, everything. The odor of gas permeated the
air. More fountains followed. Here were guys
who knewwhat theywere doing who were ex-

posed to constant peril, who were paid well, and
who, because of all that, had ample reason to be
proud. It was skilled manual labor in perilous

circumstances, which in our age of high-tech
jockeys and private-equity sharks seemed exotic,
almost heroic.

Sanford isnt blind to the trauma Watford City
is undergoing. A population that in the past two
years has soared from about 1,700 to at least
6,000 and, Sanford estimates, perhaps as many as

10,000. A housing shortage so acute that men-
and it's still mostly men-are forced to sleep in
their trucks or in overpriced motels; pay "gouge-

zond' fees to park their campers, RVs, and house

trailers; or live in one of the expensive prefab,
dormlike "man camps" that serve as instant but
sterile bedroom communities for towns and
work sites. Streets clotted with noisy, exhaust-
belching tanker trucks, gravel trucks, flatbeds,
dump trucks, service trucks, and-the personal
vehicle of choice in the oil patch-oversize, gas'
gorging pickups. More crime, more highway
accidents, more medical emergencies. People
on fixed incomes forced to move because they
can t afford steep rent hikes. Overtaxed water
and sewer systems. Prostitution. Registered sex

offenders at large in the community.
But Sanford, a former CPA, believesthe me-

dia have overemphasized the negative side of
the ledger. Not only will Watford City survive
intact, he insists, but the eventual benefits will
far outweigh the costs. Regarding housing,
'bur greatest problem," he says the diftculties
should be seen as part of an evolution from
temporary lodging like RVs and man camps
to "rooftops"-new apartment buildings and,
eventually, single-family homes. Already the
elementary school has been expanded. A new
recreation center, a public housing and day-
care complex, and a hospital will soon be built.
Roads are being repaired, upgraded, widened.
All across town old businesses*including S & S

Motors-are flourishing, and new ones are
opening their doors.

Trucking is one of the most lucrative enter-
prises. Seven years ago Power Fuels, a Watford
City-based company that specializes in trans-
porting oil, water, and other fluids, had a staffof
50. Today it has 1,200 employees,in four different
towns and is building eleven 42-unit apartment
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A well is drilled nearly iwo miles
down, then curyes at the bottom
and runs into the Bakken formation.
The lverson well (right) used 350
pieces of pipe, weighing 87 tons.

GROUNOWATER

tt
Z pnorecr
Cement and steel casings are
inserted to guard against seepage
frorn the pipe into groundwater.
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CAUSES FOR CONCERN?

The siates, not lhe lederal governmenl,
regulate iracking, so procedures differ
across the country. Well locations,
underlying geology, and whether oil or
natural gas is lhe target also affect the
procedures. Wotries about fracking vary
too. One main concern now ls that gas
leaks worsen air quality- The long-term
consequences of tracking are unknown_
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Fracking the Prairie
There are three basic steps in hydraulic fracturing, or fracking,

the pumping of fluids at extreme pressure into rock deep be-

neath the Earth's surface to extract the embedded oil. The oil well

depicted here isthe lverson 21-14H, in western North Dakota lt

plunges 10,500 feet to frack sandstone and shale in layers of rock

called the Bakken formation' The area produces some 660,000

barrels of oil daily, which has created a boom for the state but

has also given rise to concerns about the environmental costs'
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Ftuid is pumped under high pressure down the well and into the rock to

the end oi the pipe, fracturing the rock in stages to release the oil' Two

methods are used, with the sliding sleeve (below right) employed first'
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FLUID BALL SLEEVE

SLID!NG SLEEVE Plastic balls are
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complexes to house them. An l8-wheeler tank
truck can bring in $40,000 a month-if every-
thing goes right.

One night in earlyAprill}n, waitingout the
"umpteenth blizzard" of the season with two
dozen oil and water drivers at a Cenex gas sta-
tion in Parshall, Connell insinuated herself into
conversations, inquiring about jobs and collect-
ing phone numbers of trucking firms. Someone
asked her where her rig had slid into the ditch.
Turns out that Connell, the only female driver
in the rcom, was also the only driver who hadnt
gone offthe road during the storm.

The following day, she got up at 5 a.m., shov-
eled out her snowbound 1S-wheeler, and was
the first ofthe stranded drivers back on the road.
That didnt escape the notice ofher nen{ound
admirers, including one of the guys Connell
had talked to the night before-the owner of a
small water-hauling company based in Killdeer,
who had one truck and wanted someone to help
him drive. Soon afierward he called and offered
her a job. Her pay jumped from $500 a week to
$2,000. There would be no more worrisome let-
ters from the bank. Shed saved the family house.

In western North Dakota stories like this are

commonplace-among drivers, construction
workers, and roughnecks; service providers and
equipment suppliers; geologists, engineers, and
drilling specialists. But viewed at close range,
the apparent robustness ofthe Bakken boom
sometimes looks like a collection of fragile mini
booms. Within six months of Connell's lucky
layover in Parshall, for instance, her new boss
didrit have enough work to keep her on.

Of everything that's happening here today-
of all the change and growth-what will last?

Will the enduring things be the most desir-
able things? These questions haunt Dan Kalil,
chairman of the Williams County Board of
Commissioners. "Oil is a rental business," he
says, meaning that it doesn t stay in one place,

doesnt owe any allegiance to the traditional
farming and ranching way of life, which Kalil's
family has been doing west of Williston, the
county seat, for more than a hundred years, Per-

haps nothing better syrnbolizes the contrast &an
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the two most iconic structures on this part of the
prairie-the itinerant drill rig and the steadfast
grain silo. "When the industry goes south, and
it will go southj' Ka1il says,'they just walk awayi'

Kalil doesn't oppose development, only
development that's run amok, which is how
he sees this boom. "Slow it downi' he urges,
echoing a sentiment-a recurring, ever louder
counterchorus-heard throughout the oil patch.
Contain lt before it destroys the closely bound
communities and easygoing lifestyle that, dur-
ing the best of times, have been the hallmarks
of the region. Eren if slowing things down were
still possible-and Kaiil has all but lost hope of
that-the only effective rvay would be to limit
the number of drill rigs or well permits, and
state officials har"e no appetite for either.

"It breaks m,v heart]' *aH says.

I put the blessing-or-curse question to Con-
nell, rchot gone from boom to bust and back
again several times, including finding steady
work with a large trucking company based on
the Fort Berthold Reservation when the Kill-
deer operatort work slowed. Connell is on the
last run of a 12-hour shift, and were back at the
reservation well with the breathtaking view of
the Missouri, loading more dirty water. "How
could I be a part ofthis?" she says, referring to
the drunken fights and homelessness, oil leaks
and dirty-water spills. "I struggled. But I finally
made my peace with it." Behind us a gas flare,
its ten-foot flame roaring upward, suddenly ex-
pands and becomes more violent, sounding like
a biast furnace. There are few gathering pipelines
in the Bakken, so at least a third of the natural
gas that comes up with the crude is burned off, a

waste all regret and the state hopes to end soon.

At night in some areas the prairie is ablaze with
giant candles, a sight both wondrous and unset-
tling. "During the winterl' Connell says wistfi-rlly,
as if recalling a cherished childhood memory,
"wed park next to the flares to stay warm."

She writes down the amount of water she's re-
moved from the storage tank: another hundred
barrels. "There's good and bad in everythingi'
she says, straining to articulate something that
defies explanation. "I just accept itl'Which isnt



to say she wouldrit rather move on. "I've been

trying to leave," she says, explaining that the
work is exhausting, unreliable, and lonely. The

separations from her family have been getting
more difficult for everyone; every time she leaves

home, her daughters beg her not to go. And in
the testosterone cloud, physical thrcats and at-
tempts at sexual extortion have occurred often

enough to convince her that she should never

go anywhere without weapons. Brandishing a

steel rod is usually all she needs to discourage

those who menace her. But well-paid work is

still in short supply back home, and, she says,

that's not the only thing keeping her here. Shet
proved she can do the job, and do it better than
many of her fellow drivers. Most irnportant, she's

riade a place for herself in life. 'After working
hard all dayi'she says, "I start to feel feisty, like
the guysl' She chuckles, adding with a sly smile,
"I'm a badass trucker."

he day I drove to the |orgensons'
place, in the northwest corner of
Mountrail County, was the day I fell
under the spell of the prairie. North
of Tioga I turned offRoute 40, head-

ing east. On both sides of the gravel road, fields
of wheat, alfalfa, and sunflowers spread to the
horizon. In this part of the country, if you're
not in a hurry, you cau't help but notice the
sound. Theret so little of it, for one thing, and

it's orchestrated mostly by the wind, howling,
thrumming, or', as on that morning, whispering,
as it sifted througli the still-green crops. I con-
tinued for eight miles on a road without bends in
a land without contours, none of which prepared

me for my destination-the White Earth Valley,

a wide, grassy basin whose subtle charm owes

much to the flatness of the area surrounding it.
Here, on a bluff above the valley, Richard and
Brenda forgenson, both 59, have lived for more
than 30 years.

While Richard drove a swather in a nearby
field, cutting pungent alfalfa for cattle feed,
Brenda gave me a tour on an ATV with two of
her grandchildren, seven-year-old Ashley, sit-
ting on her lap, and fir.e-year-old daredevil Kyle,

riding hands free next to me in the back. We

headed north ofthe house, skirting patches of
virgin prairie-home to coneflowers, blue-eyed
grass, and blanket flowers-and coulees, where

ash trees and funeberry bushes were abundant.
Brenda u,as stlll in college when Richard first

showed her the valley. "It was instant iovel' she

says. Making a go of it, however, has never been

easy. Eight years passed before they were ahle to

build a house, which they did themselves, mov-
ing in on Easter weekend in 1980. Farming in
this part ofthe country rarely provides enough
income to support a family, and like most land-

olvners I met in the oil patch, Richard held a

second job, not retiring until 2006. Brenda
worked part-time.

We arrived at a spot that afforded a view of
the White Earth River, a narrow stream that
winds through the ]orgensotrs'best farmland.
The valley floor is where a company called
Alliance Pipeline plans to locate a 12-inch,
high-pressure gas conduit that rvould connect an

existing gas-processing plant in Tioga to its main
line sorne 80 miles au,ay. Today is supposed to
be the last day company surveyors will traipse
around the ranch. The |orgensons and sev-
eral of their neighbors vehemently oppose the
project. "I dont vrant a bomb in rny backyardi'
Richard says, meaning a possible gas explosion.
But Alliance has gone to court, threatening to
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use cnrinent clontain, the colltroversial prrocess

by n hich private plope rty can be seizecl in lhc
name of a larger public good, ir-r this inst:rtrce,

pror.iding energy the U.S. delnanr.ls.

\'Vhile the ]orgc'uscxrs ligirt to retirin cotrtrol

of their bottorllar-rrl, thev're irlreacll' liying u'ith
the intrusive conseqttences o1' dril1ing. Eight

hundred feet frorn their htluse a Petro-Hutrt
pump jack runs day and night, rvitl.r tl-re atter-r-

dant noise, tralhc, auti ctltltaulination risks. 
-1hey

htrcl no say North l)akotir irllilrvs Iiruclo\'rllers to

separate surface rights frorl trrlnerai rights, arlcl

clurir.rg hard tir.r-res some hitt'e bccn tetntrrted to

sell or trade the latter-for, sar', tteeded cqr"ri;-r-

rnent, like a ttehl trilctor'. Richirrrl's lrlther had

pr-rrchased n thousatrd acrcs irotrl srlt-tteotre'tr4to

didnt tell hin'r he ha,:1 solt'i thc'tlineral rights-in
fir,e ircre parccls-to pt'ople till over the cotln-

tryi Furtlter contplicirtilg the picttire, thc rights

have since been bequeathed matty times. Atler
poring or,er Lecords irt the county cottrthottse,

IJrenciir cliscorerecl trt her horror that 110 strall!1-

ers onned the nrinerals beneath the 40 acres

sulrouncling her house. If a petroletlrl com-

pany can persltirde 51 percer-rt of r.nir-reral rights

nlne rs to ilgree-alld given that they rr'iii n:a1ie

rroney, pe rhaps lots of it, without taking any

risk, they usually do-it can driil otr liind that

dtrcslr't [telorrg lo tl]el1l.

Perhaps farsighted actiotl on the part of the
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st:rte legislatLri'e cotrlel hiive corrected this [ri-
zarre elrriillqL'it'ttttt. but t-ttlrl' the t-uitlerals leasing

ar.rd espiore.iiou phase is latrgely over in r','est-

eru North Dakota, grt ing people t'ho don t live

iritd rvork oir ihe L,rnd the polver to dictate the

iate of mar-,r' rr'li.r eio. This pt'eclicluletrt bears

out a lalger i:rr:ir: llenefits fi'orn thc oi1 boorll
are beinq iti.'..1r .i:.1-;1..r.1. ib be sure, loclrl

lantlorr'rrri. '.r::,., ir,ile ie liiitted l-rlilleral rights
car] e'drn .1 gi. ji .1e.'ri cri ittollef iron-r Ieirsing.

But nrLrch ;r':r,r.. ria:1li1l is leaving the region'
'Irtick drlr.'rs iina arrilllell ancl otl.rer tet.uportrry

r.r,orkels l:-a t-'li'l:tg .ltltrtl clebts in their horle
states. Pi'rti-i:: ;lc ilortitrg io oi1 cornparl)'exectl-
tives lilir;q il C.uradir, Texirs, atrd Oklahonla, as

rvell as tLr >ir:l'eholtiers everyrvhere. '1he cilsts,

bt' conir.:::. .lrt iocalizecl. Taking the bad with
the gc-roci r:rirr-indeed be iuescapable, even if the

goocl isr:'; gotrci for long and the "public goocl"

often far'.rl's private interests. Br'rt in westerll
Nortf i Dakoia the bacl tnttst be L'rorne largely
bv the ior-ig-lertn resideuts. They hiive the r-ost
tt'i it'rst, and anr' lair cirlctllatirin tlf risk rvor-rld

rurirke tireir inierests pariillroullt.
Lasi .{iigust, Cortnell spent a day hauling oi1

pipe cin an i,S'rvheel flatbed. She relishecl the

cl.rance io trl solllcthitrg neu.'. A "huge guy"
ai the stolage )'trrd held her by ti're u'aist '"r4rile
shorr'itt.el her the Proper h'ay to tie dorvn a loird.
"He rr-as itrr'esolle]' she sa1's' Becotuing a berclass

pipe haLrler n'oulcJ be ir prudent lt-tovc, becattse

the nert stage o1'developrrellt in the Bakkel rvill

incitLde replacing a large portion of ihe oi1 ancl

ivater i'L'et n'itl-r a regionrvicle tretrvork of gath-

e ring pipes. (loverttor ]ack Dirlr,rarrple, hoping
to retlttce th<-- tregative effects of trr'rck hiruling

irnd to lou,er oil transpclrtation costs' has r"rrged

pipehne courp;rnies to build the netlvork as tast

as possilrle. He iu'rd other stirte ollrciais etrl'isiot.t

6,000 to 8,000 miles of feeder lir-re beirrg con-

structeci ftrr each of the tbur u'ell prodr'rcts-flolv
back, rvhich is the nrix of fluids botl-r nirturirl ancl

nan-tnacle that's used in ti"acliilig; sweet crtlde;

nirtural grrs; and salt rvater. 'lhatt enottgh pipe

crisscrossitrg lvesterll North Daliotir to etlcircle

the plirnet.
The bootn's perntallel)t 1e gacl' rviil also



include several large pipelines for conveying oil
out of the region, as many as 50,000 two-mile-
deep oil wells, hundreds of waste-disposal wells,
and an unknown number of waste-reprocessing
and storage facilities. The depth of the shale for-
mations and the intervening rock layers make
it unlikely fracking fluids will migrate upward
far enough to contaminate shallow aquifers.
But no one knows for sure. This is the first time
fracking has been used under these geologic
circumstances. The more we experiment with
underground drilling, the more we discover
that "impermeable" layers can be surprisingly
permeable and fractures in the rock can be i.n-
terlinked in unexpected ways.

Of special concern are the hundreds of
fraiking components, some of which contain
chemicals known to be or suspected of being
carcinogenic or otherwise toxic. Increasing the
likelihood of unwanted environmental effects is
the so-called Halliburton loophole, named after
the company that patented an early version of
hydraulic fracturing. Passed during the Bush-
Cheney Administration, the loophole exempts
the oil and gas industry from the requirements
of the Safe Drinking Water Act. What's more,
manufacturers and operators are not required
to disclose all their ingredients, on the prin-
ciple that trade secrets might be revealed. Even
George P. Mitchell, the Texas wiidcatter who
pioneered the use of fracking, has called for
more transparency and tighter regulation. In
the absence ofwell-defined federal oversight,
states are starting to assert control. In 20ll the
North Dakota legislature passed a bill that said,
in effect, fiacking is safe, end of discussion.

Looking further ahead, it's uncertain how
long oil well casings and plugs will last. A
recent U.S. Geological Survey study ofdecades-
old wells in eastern Montana found plumes of
salt water migrating into aquifers and private
wells, rendering the water from them unfit for
drinking. And catastrophic casing failures can
happen at any time. The EPA is now investi-
gating a 2011 blowout during fracking in a

well near Killdeer that pierced the aquifer the
town relies on. As for the thousands of miles of

gathering pipelines, they're another immense
experiment. Many different companies, some
less careful than others, will be involved, but
even weil-built pipes leak and rupture. The state
lacks the resources to oversee a construction
project of this magnitude, and once a line is
approved, decisions as to where the pipes will
be located and how they'll be monitored dur-
ing their decades-long life span will be left to
the landowners, or most likely the landowners'
descendants, and the pipeline company, assum-
ing it's still in business.

If the Bakken oil boom is a classic Greek
drama, the second act is starting now, and the
prairie chorus is once again issuing a warning.

arming tied to extremes" read
the headline in the July 11,2012,
issue of the Minot Daily News,
a conservative paper in a con-
servative town on the eastern

edge of the oii patch. Warming, meaning man-
made climate change, and weather extremes,
meaning events such as a recent record heat
wave in Texas, part ofa severe drought that af-
flicted much of the West and Midwest last year.
So far western North Dakota has been spared
drought, but agriculture survives there only
because farmers and ranchers have strictly
husbanded fresh water, of which there is pre-
cious little. Local landowners no\{ worry that
the oil industry will deplete their aquifers. They
argue that the Missouri River, not groundwater,
should be the primary source of water used in
fracking. However that controversy is resolved,
an oil boom is under way in a region that may
yet suffer drought for decades-prolonged and
intensified, according to recent studies, by the
burning of fossil fuels. If the clich6 that there's
no free lunch is true, then what's the price of an
all-you-can-eat buffet?

North Dakota is still in a position to parlay
the boom into something lastingly beneficial.
Of every dollar the oil industry earns, the state
takes 11.5 cents, which produced revenues of
more than two billion dollars from ]uly 2011
to October 2012. One-third of that has been
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deposited in a permanent fund, the interest on
which cannot be touched until 2017. The rest is
to be divided between the state and local juris-
dictions. How the money will be spent remains
uncertain, although plans are in the works to
send some of it back to the oil patch for new
roads, power lines, and municipal services like
firefighting and law enforcement, and to help
build schools, hospitals, and recreation facilities.

Another opportunity is at hand. Narayana
Kocherlakota, an influential economist and
president ofthe Federal Reserve Bank that over,
sees the district that includes North Dakota, told
reporters in Williston last August that the boom
is a onetime windfall that should be invested in
long-range social programs and sustainable eco-
nomic development. "How do we want western
North Dakota to look in 20 years?" he asked.

To believe the old lifestyle will survive intact
is to ignore the wrenching changes that have al-
ready reshaped this corner ofthe prairie. Even
so, the state could use its oil bonanza to 0nally
free itself from its boom-bust history by taking
advantage ofa natural resource both abundant
and inexhaustible-the ever present wind. North
Dakota's wind reso'urce is ranked sixth in the
country, according to the American Wind En-
ergy Association, which helps explain why in
2010 Google chose the state for its first invest-
ment in commercial-scale wind farms.

Meanwhile, for a generation to come, and
maybe longer, plenty of jobs will be available
for roughnecks, construction workers, and
truck drivers. To someone like Susan Connell,
riding a roller coaster of mini-booms is better
than the alternative. Besides the money, even
though it fluctuates greatly, and the pride she
takes in what she does, she says there are in-
tangibles she's come to value. "I'm on a well, it's
night, I m alonel'Stars overhead, gas flares in the
distance, maybe the far-offcryof a coyote. Con-
nell's standing on the catwalk, high above the
ground, opening the hatch on a tank ofclear salt
water that came from thousands of feet beneath
the surface, in the middle of the continent. She
leans forward and breathes deeply. "It smells just
like the ocean," she says. il
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