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Re: File Xu~xbt?r*tiT-jl-lS-(lt8: C e a ~ ~ ~ ~ e z l f s  Rule an Xlud~rniz~ticbnPYOIJOS~~  czf the Oil 
and Gas Rcpartiaing l%eqrrirettients 

'I'llc Amcrjca~'~ ('2ACSF;"'ii~pieasmd to sahmit tllcsc comr.rtonts to theClt';ln Skim Foatndafto~~ 
Sceunt~csand Exchange C'tsmmisstoll's Proposed Kulc re hlodex-t~izationaf  the Ojil and Gas 
Reg~urtingRcqtdirconetsts, File Number 57-20-07 (rhc "Pri)l7~>~~(1Ru l~" ] ,  ACSF r s a 501(c](3j 
nczzl-gr~afiteducational foundation cotnlr~ittedto infi-ammngthe: pui?llic about elrcl-g?efficicncp, 
natural g a ~ ,a i~dthe bcracfits that come firm xis iise rn the fixm ufclean Aix~cricnrlsk~cs,ACSF 
supports t l~cCotntnission's prtlposed change!: t t r  i t s  oil s ~ r t  rcquirm2~ntsgat rr@pol"t~ng 2 s  ,set forth 
in !lie Propr~sedRule. ACSFqscomnnents to specsfic ftortic~mssf  the Pr~posedRlrle are aet fixt3.1 
br3lr3w 

1, The Bet~eTi~ssf Nnttlraf Gas and the Smpurtancc of Cacsxaven~omaftUatural 
Gas Sutlrces. 

Natural gas 1s an ixptgaala~~isalurce ufencsgy 1t.t 1_3,5,r~arkvrs,representzng 229'1 :rf to~a l1i.S. 
energy consu?ription :x.t20tiG. it i s  s I R ~ . J C T ~energy source fix all cud-use sectors, p~avidiflg1B?fg 
of total U.3. po'1~?(;lr of all claeljg,,used by indaast~.And 90% rtifa11newgcneraiisn and 41 
rncgati~attscrTpc3wer getteration c;tpaclty added sinec 1995 arc gas-aired, 

Tltcre art: a nurnber of distirzct sdvnntagcs rtssacia$e&wit,fz natural gas I\*'a'iumlgas is tllc iltstanes$ 
burning fossil ~ I c I ,  w l f h l i e ~ ~  cctgkt~~lt ahat 01'rharl 41afFc.tfthe ca~bon of csaf a11d i~btltit~wt?-tI'iirds 
0 1 1 ,  p ~ ~ ~ d ~ n s  Natursl gas gcncratmg f&cil$tles@Is0pr;t%d~t?c;lhis:cmrbt~nenlissicin option.' f;kbt-

I anlplng :ancf adaptable exlcrgy sottrccs that 9rc' wr@11-~uffed electrical dellrand chsaz~pcrs.l o  rnee(1~2g 

' Iincrcy Aget~cy.U S,  Dfig't of Energy, .\;irfzrr X T T ~  T F C I Z ~ $ ~ ,..." Tnlnr~~~n#ai~n ir f  Cicr.5. t f ~ d  45-23 4 19981Inv;$llnble 21, 

htrp: ~ 3 % dnaf?I.;~L pubfacatir~fnx'nztw.~ ~ E P *  ~i~JX,iltr::fj~\v.ena.dos,g;st oil-gab natural-g;is zf k 90% i~g;u~~-itttd-trt'tIj?: 



Nat-i~ralgas supplies arc aiso S ~ C U T C  I'he liitited States ~ " ~ ~ " ~ c f l t l y11'np~)ri\the nltiji~ntyelf tlie 011 

tt uses. By ctrlnpar"isots,naturrti gas 1s n ciomes~tcnllvstable sourcc c~t'entxgy,with 81% 'ofgas 

coming fi-urnw t h i n  tile United States, ,snd nn add~tittnid18% cc?mil?gf i c ~ nCni~ncfn *1-1\c 

n ~ a jtl:,nty of ~~raluf-sf by the r t ~ u d i l )5 ,OUi i  i~~cjcgacntfcx~t
gas resources arc produca;'i% pr-t~dur;t.rsrvhr)

4 

tle\lclop virtu-rlly ;tI1 dcst~lcstlcoagshcarr gas 

Finally, natural gas is staundatrt, In re,$pt,nse to growi:i:1g ati.nrldufidcdctn,$ncl for 11;atan-id gas, 
cornpanic?,h a w  itl~.wtcdsuhstuntlzll sun-istrr iicvclop uracron%~ct~tit~r>iil 'I+hkgas source3 

~ti\,cst~t;ent has nflc~ivcdnezcss to, rtrld CcrtnctrlIic procluctictlt of: a vztstiy greater
113 tecl~nt>i~rgy 

resoun cu t.ase+ ,As discusset1 below, improved 115dr~tuilc fl-ilcturing 8cch1.anquesn ~ l ~ f 
grefirljyi 
~nlprclacdhorizontal dltr~llil~g CA fig81t, g~(1g1npliic;~1b to be devclrr~~ct:I m  c a l l i ) ~  difiis;: TCSG~VCS 


in largc vcdutnes, ' 


"I'heyotcntial suysplj*of naturd gas iii-6tn-1thex cou~cesi s  irnrriztlse A I-eecntt~ i u d yperf"rPm2rtlt y  
%~i3:ganl InL..(seeattachzt3) eo~~clucfzdC'finslil(~i~g, thaa ~:loi.tpublic sources r3l"natural $as 

supply ti,nnittrvn - and 113 partlculnr. the U.3,  E~lcrg??Infunnatlan +.2dmin1st1:iti~jn(EIA) - ha\ c 
substantrrtIly under3tate;t the c~rntributiora;ill3 ~*)ot~r"ltlal rzsourccs bccsusc theirnf unct~:~~~e:~trrrmaI 

ernergeuce has bcal f6po rapid fur !!kc u~ldcdylngmadelr ti?~ a p t u r e  accumtcly "
this info~~rnntion 

EIA forecasts of uncona*enrror?aigas prr,ductrt,n in t i ~ hd4~xi~fil 1(J118
Energy Batlactk fi01~1 


fot?v:ird h 3 t ~  111 f h ~ 1 ,p~i~duct : t$~~
been s~sntiicz?ntlyoutstrilq3ed by actual pl'~d~k"tifbi~.f irow 
~onconvc.nt1onu1nsfursl gas sources has it~sreilscdafanrsst b50,13mt*r the Jrr~adc.f i ~i 5.4 
trdlnnn cubic Iket ('i"ciJtycar it1 J 098 ta 8.Wcf"~n r7."~nconvm!ronai prodlictiilrlr cotrsdtc:,ctl 
47 ui'tc>bI Us$. etl ti?u:11y 28% un ~ ' IQY , 'natural gas produetior~!n 7007,as ~ ~ n ~ p a l  

A ~ ~ ~ ~ ~ s e r v a t t v d :  of the tota: lf,S.da~ncstic aalcl ultizn;atei y ~cecjverablce ~ t i t ~ ~ a t ~ "  pro\*cdrrst;;.vt:i 
domestic resoetr'cebasc, atlJustcd frorn a 2106 Potential Gtls Committee QI'GS)stuity, is f ,680 
'I'cf, 01 appro~i~l~fltiliy estimates vfS8 pear:: of l2.S. prc>duc:ian at 2001 prodaaiml levcls."~1ncn 
availti5lc rcsc'ri cs f ton~83s sF.iijles aix>ztctare added to this figure, tots1 reserve an~r~untsIncrease 
?olrlilrc than 2-24?Tcf, or 118 years at 2007 production icv~ls,~' rs hecause thzrr arc at Icast1711s 
-a 
.L 1 sl,ale basm located in m3cr20 stntcs in thc l l . ~ , ' "  Cilne~ttiy,prciilicing arcas !~lcIuc!cAntnm, 
Ran~ett,Deeu~;;~~il,  andFaycttck-illcm d  Woodford, anti enlc'ginng plaris iilclude Jl;ayr~csvilIrs 
h,larccllus.'~~rrac?uctionfromjuht thest; "hlg seva~"shale plnys are cspceteei to rc l t~hs Lnpe of 

2 Mtidrr-rnatlil~.i,iloi;drtd guu frmzpan%c.iprr~ductafnao*: c:~clusrtel?.offshore. Indcp@.nadr*nrPelr!)lcusn ."\ssri~~atiouof 
A ~ n r r ~ u t ~ ,  , \s\wr: rp;ia,or.l;~~!~us gas-pncr-s.1 lw Costs t ~ f c l l i l& Nstulal (.ids. hitp 011 

' h'ctrlh Arr~erjianNa-ltural<;as Supply las%csimcnt,h';ivrgnnt C'olisuIa:-rrg,h e  [;fit* \ t ~ ; d ~ ~ ' 1"july 200%K ~ Z ' ~ S J I T I  
t l ~ i l )4. 2itokl '11 and aaodehrci Llcrctv!$8(obaijablc at \h?ar\\?.cjeatt%k~ch.c'~g
' 5 i ~  c ~ l j ~  IS Kavtpsnt htudvg4z>1cr1 J d y  ?;ti 

f'f d t  f;
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27 to 79 Bciiday oircrthe next 10to 15 years ''Anri ;is zxtlaction tc&:~aIugyfusthcr de~~clt>p,. 
shr~legrts ar~dother un~.rsnt-ex?tic~t~al xf:111 r\ll CF'6B rndm irtlflri>,);tarrty;is ?1:1ur~e$ ~011stitliPe 

cc'tntponent of tlie /.'.S. gas supply, 


fl, 	 'She C'haltges in tkc Prapostd Ride Suppar#alae Duvetopnlent 

of kTncun\entional G35 SOUI'CCS, 


Whilc tl;c potcr~tisisuppfj' fbr ui;cot1a.ciirjtrna1sources oi'nutural gds 1:: ~ ' ~ ~ ~ Y I ~ I I O U S ,  arc~~n~pi ' f f~ ies  

rlat c~irreni1yaliowcd to account tbr these Lincorjt cntioxaal SUUYG*YSwhen ~cportirigtllclr rcscrkcs, 

as the 5F:i"~Pf'r%pct~ed inciaddl~g
Ruie  reiogrtlxes. Indeed, unco~s.vc:iiileraalnatural gas sowcci -

a~gtltaa~sdsgas. sllalc gas, and cct:ilbcrf nnethnnc - arc excluded f r c m  rhe SkC's current delinition 

ilfoll n i ~ dgas ~ I L I L ~ U C ~ ~ I ~  ACSI: supports a iturnbet rj l  :hc cl,angcs out i tnd ir-i the
a ~ t i ' v i i l ~ ~ , "  

i3r~jl>oscd allctiv cttlxpanlcs to iftcdudz csti1mlatt.s o f 
Rille because thc?.,in r:omb~n;nt~ijn, 

u n c t nritusal gas sources in ellel: estimates tsflpl*o\cdrcscives :n certain clreumitrtrrcex

".
5 hCscpropawd ch9~1gt:sage Ci~sc~sseJbeloa3.. 

a. 	 lfropassd dcfir~itionof "ail and gas p r o d ~ i r i n gs e t i ~itics," 

Flrst, rZI'SF SUPPOS~Sthc SEC1\pn~pi)i;edrt"1i~io~f uf "oil arrd gas prctdtacirrgof the cleiir~ltion 
acetvitles"" kt) tncEucXe ttlre estraettora of.' non-tr aditiannl rcsotarces, BI~ldcrthe ctirrhanf T-I~Ic ,  ' ' ~11  
211dgas prodassing aiativities ifcs not inciude . . . ItJhccxgract~or:c * ~ f "hy4rctcat*bt71istytrm til~ale,tar 
sands, or ct);11." 17 C,F.W. 21i1.4-ItO(i11( 1g(~i)(D)."'Thus. r~gdrdle5s 5:PjBfiey toof-a C U I I I J I ~ ~ ~ ~ %  

fcastiibly a r~deoonornrcall~~cxtracr natural $33 tjr 011 tjom tat smds B I I ~uii shales, ~ I I Cct;rrLant 
rules prsvcnts the C I ~these aanounts ln its estimn:cs cbipr~~vcdfrom ~r~clttdrng~	 resen ru." 
1 C,F.R, 2 1 t0.3- 111[34(1 j(lil){f33. 

Tjtc Propoxd RRu rrt. iiscs the cunent defiariticsn of  "011 ajxd gas plodzacitlgacti~it:cs"to  trtetudc. 
the ektrinetion of mal-kenablehydrocarbons, Etl the solid. liqtrid, or gbtsco~s,~t:ttt., frctm 0 1 1  sands, 
s!~aEe,coal beds, or ofller noruenets ablc natural resoureore which can be upvaded in tc l  a~ilturalor 
sy~~theaic011 01- gas, erld acti~itics~~~lcfrntali~w 19satlth a 'u'icxi It) such YXtTa~'ti01i. 

AC:SX' 	slaplrorts this c91atigc. I-.'~~eont'cnrictndgas stburecs lare of tfeifne~>kiotfs~ I X ~ ~ O C ~ B B C ~ "ia 
prnvldi13ga cicm. scckrrc and abundant source ui'el~ei-gyas detailed at~ove.CU~TCII~t ~ ~ h ~ ~ ~ i o g y  
rrlakcs these us~convcntir~nsilresources avaitable and pnedicrnble, '1 ticsc tecluluioglcs jncludc 
F'Tttll logs tt,hich alirllvs detection sf ccljzdrlits uf gas fla\v of r~aturalfracttaret: ttittllfi r\>c.k 
fi.acturr;?s,and solahisticateti petrophyslcnl slgorfthms that improve esr~matic~rssaf  gas saturations. 
Ovcr tmc, tIrese new touis l~z+vcbccrl r c d ~ s z p r dto 213ahIt' file S~GSOISto operate it1 gfe~pcr, 
t~ottcr8i1d t.iigherpressure ea~~ironr~reints,Additluitally, tlxce diilxctis~onalscisrliic a-ittr:butca. 3lsaj 
knib\vn ;\,a. "bright spot'' tectx~ologat,f~asdrofnaticsl'i>firtspro~cdthe ndct~r;fica1lor.i {sfpockets of 
trapped gas"%Jraeo11~ellfi0iiaI and CXtraCtli'LrPhas a f f i ~gas dctccti~1~1 bet"ifite(a ficjm 1*uzjr1.oved 
tvireiinc lug suitcs, hi& s:rcngtfi proppan t s  used in Fruclan~ 011e stix~ttalatiaras,arlif ersrro~i reslstant 
311oys for wcfit)t)reXubulari;. F~nally*the devefopment of slxale gas rcsourcrs Iiat; hem proprlletI 

I .  

A - !d at i 5 
1 4  17 C f- R. :lD.4{a)iIf(irjfb)$, 
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8 <  Pmpssscd Rule 4-I @(a)( l &){!I(D1. 



by the dwcJ~p~lleftt  sad ;nu1ttplr, lar gc, slick, water frnc~urcaf h~sizotlfalWCI~S stlnllafatitlrl 


trcatmcnts that ta~ir~irnizc
fitmatior1 dzrnlage, 

All c?fthese tcchn~1fogica1:ibv;tnccs liti ice seponlng of uneui~~~enr~r~na~~asesajuiccs tmt csrlly feasrble 
; in~ iE I C C U ~ ~ ~ C ,  to fi.aIly g.cfl~1~1but also ~ C C G S S ~ ~ ~  IZCL~UI-dell gas 11ote~1tiilfin %hetrriirciji S\s\cs, ACSF 
supports the SEU's cfforts 111the Prayoscci Rube to recogn:ce thesc previously ~ittrt*~~i,aeJ 
fSSd6JIiCS. 

b. Propeserl clefinition of "proved devdsprd oil and gas resetavcs." 

,.-\CSFulso supports the: SEC's pr.o;>ascdch:lngcs ita cunrnt cfefi~~ltlc~nsrelated to what ~r,oy 

cr~nst~tutea "proved oil arrd gas ra:scrvc.s,'Y'~-r3vetlresenes are cur~u~ntiy 3 k  ~ C S ~ " P V P ~ \ 
d~flfil~ry'cl that 
are "ttic cstirnated qumtiaies of erusfe rxl, naturtz) gas, atrd lln turn1 gas I%clt.~J%wh1c.h gec~logical 

ar:d engnraeenllgdais bencinstrate tvlth ~easonablecerralnty to be reco\tctuble rn furure ycnrs 

kom knt~wnresentsirs under cxismillg ccorinrtltc and apefistang c t n ~ d ~ t  1 7 C',f* ,K.30,4-
inns." 

1(.i(;1){2). 'l'lit: SEC jjruposes a r~uirlherof chrtnges, all c ~ fwhich are aitneti at bral-tdeningfile 

tcci~iio'lsgicswhich may hc tiscd lo cs$ahflshr;lp~t,i,esd reserves, 


Fir-st,wlriie rhc current rule relies p ~ m a n I yupon actual prraducfina ufflow ~cststa meet the 
"r~asc~;ilblc the n t+aJetinltisn nf'Yclinblc dccflnology'\~nthe Pro~-ia,saiRule~"~Ttainty'>tancftrrc], 
pm2~tfiroadi.rtiqc ot' new teci-tnc~logiesto establish the yrepcr el:1ssiiica81oast i ~ rr cscn7rx,so 
long as these techkiofoylesare: ( 1  I "\videiy aeccpred t3.1;tltnthe iuk and gui 1nitustry,'"2) have 
twen field tested, anr?13) E~avs" r l e m a r r  io:lsistefncy rind repeatability i ~ rtllc for~m;nticsr, 
Ireu:g evalu;ited or In ail aanrlogous fc~.m~!ioi:."" Aclditionally, ttle Ymposrd Rulc cspands the 
dcfittitt~i~of "provedC I C V C I U ~ Q ~  in11 and gas reseri*zsvto include cxtractioa rsfrcsotzrces usicg 
tclchroiugies otl~cr;hat1 ~sellbor es "'tllroiagi~tnst;t!letl extractia~ltlzcffr~aic~g!~ at thet~pi.r:~i~on;ll 

txtnc trt'the roscnes est~mate."' 


c'iCSt" supports each ol these ~ ~ c ) ~ c P s c ' ~  fhak may z?~t"eft1't.ccl~illlges,Br~adclllngthe tcchr9r.tl~1g1es 
"reacenab8t: certainty'' staxsd;trd is esse~xtsal.git a: the rapid evuiutror't O X  teehrtologles &serf In 
exlr1c:r.t: fix a i d  extract uncnnvcnrtiotant gils rlsscausccs. 

ACSF alsc, belne~~esthe SEf  should pcmnit tile usc (sf tt.ehnilft:g;es th;-f$[lo ncsb pro\ idc ~iirccat 
ulf~amationcsrl tluid csrltficts to cs;ahl~shreservcair ilu-sclcrsxrtacts, ymvictclid that such tecl~nnlatgy 
meets thc dcfitr~tio~lof' "raliahle lechntblt,gy'\as psopciseri[. t':lcox~vct~rrondlgas resources are 11cXd 
In shales, sandstonen,and coals by sfmtagr;nl?hiutraps with gradatiltnal hpaundiir~~s,r;ather tllan i t 3  

stz racturctlly Jefi~iedresex.*.olrswith distii~ctklttiri G O R ~ ~ C I S .11 has bt'elli I epeatedly prmrenthat 
esrab!lisf;ri>gfht: bourrdsrics of commcrcialf) -rccc~vezahletf~~eort~antinme~rcsstirces c a r  bt. 
reliably accornplisfrcd hy a ci>anbiftt\llcs~ tests, seismic, a r~dwtrdrr~c.lags, :is disessst~tc ~ f  
a'ntsvc. T11cPr\,pot;rd Rule recirgt;nleesthis well-cstablisircd fact. 

c, Proposed definiGtsn of  "pr~vctlleadcveluped reserves." 

'H'hc:SEC propcwes t i t  anlend the detintaion of "provsd ur.rdcvelopc"deser\~c,s"by ruptslcing the 
requirenxni ahaa pmtluctiviiy hc "cc~~nin"for resmes itx rtrillirsg uatts bejoncl the itnaxlediatciy 



adjacent tlnfling units wllh ~1 "iracjn;~bly cerltai~n"rreqiiirurlcnt " TT1w pri~prtkrrrlr.evi%lct1.isuitulri 
alsas pennnt a conrpal:y to cfaitl~proved rcscr-vcsi r ~eitllcr a eonvei~trirnalor a csr~tiittncr~js 
a;tccuti;ulatiorr beyoad ig~ltncdlatclyoffset Jr:lling units if the coinpant. can cstablisfi with 
~casonahlc.ec&ainty that the h)drocarhr~~~s prodizeihlc. "TICPrrjlpr~scdRulc alsoa i r  eeet~-roi;~ic.zlfly 

in~fudcirprrn,islc.tns f i t $  csttlhtlhhing levels of fa~vestknnain inydrocrarbons ~ilxaughreliable 

'ircha\oli.rgy otha tFtarl \\fellpelrarntiuns, 


rZCSfPsupports the SECq%jftrupu5c.d ~iciioptionof a wcw Sctlt~a~ic~i~ aceunrtsj:~t~o~ls"I;)r "cc~ntar~uc?ius 

In the f%t>poseciRule that expl~citlyrscogniscs nsturnl brfu;ncn (oil  lands), gas hydrates, a t~d  

scltbsourced :icsiln~ul,atiog\ssuch as confkccj.rnetllax~c,tigilt fc>l:n;ntion gas, shalt gas, and oil shale 

dcpnsits.'" SSt~atc,coal, n n ~ ioihei u ~ i c r ) ~ ~ ~ . r z ~ f i ~ n d  i 7 C  1,'s.gas
rescrsoirs, all crltical cornpi~nents 

sirpply, are by lssture contrnuoua :nceulnulations and avould benctir ~ r t s 1 ~ 1 
3 more ngc,~43ads 

dzfir~ittonof this tam.Moreover. ~tt~ccanvcmtionIzfrescwoiss, such r s  shale, e'cial, ; ~ d 
oil 98$ids, 


can io\.cS large areas alad arc aisually not smenshle ttl  ara absoluae "'cer2ainby"sstonQc?l"d. 


Additionally, (Iceto the facl that tigltr gas satzc4 and gab $hale re,aes\sjrs Iiite~c.esrrctxlely low 
penllcability, tile pasf SEC Ixcquircmcrttreljultsng pressule cs~xt~~~rnicatiot.iis i;ot pra~tir~tl 

Ijcnncah~litya.t-\i~lcon\ent~onal
rehenoirs is o t i w  a tl~ousatldtiallcs loivcr tflart the pclm.reabit;ty 

of con\v~~xiunai
rcseriyoll-s.T13us. assuming otlrcr rrcfc't:nt:: propertics arc celual, this lam 

permrab~litj,makes pressure colnniunicntiibr G~t\$~ccr% in these t i ~ r n ~ ~ t l ~ ~ ~ s 
W G ~ ~ S  il El;crusnn$ tirncf; 

~It~.ii.er,I~':~TCSSUTC: i o ~ l  it1 a eoiavent~iliral
c~ l l l ~ l l un i ca f  is ifbservcd befl\?eentwo asfejI~c&stx~pfc'tcd 

tb~~nat tun 
111 a, sindc day, prcsswr. cursltmuniuatirrn.beteateen s:m~lnr!yspaced tvclls in sn 
unconvcnticrr~a!&mation \+c~uldreyulre a thrlus~lldc i d y ~01'~'~soPL". cx test slit1"1etiimk61"C X ~ P ' P I ~ I G ,  
r2ugust 2008 could expect ta see pressure canamunication at the of%sct\veil 111 ilplihy a ~ f281 1. For 
thrs reao l~ ,ACSF S U ~ I F ( ' ~ ~ Stile Plupused R-tlIcpro\rision estsbliskxng levels of'lcn\ r s t  k~~oival 
hydr~carbksnsrhroug?lr-el~ablctcchnolo$;y 0 t h ~ ~  penetratruns,:hat1 *&ell 

L a ~ t ly, the SEC' seeks comr.ttenrsma wllcthcr it ISqpropflalr  fxr;tinprtlhihil a ~ " ~ * ~ ~ i p a ~ k y  
aso~gningpro.*xtfstalzls to unbr-llled locatlr~ns~f ' theIs.tcatr&~,,nsare not sohecluiecl to bc drilled I'ur 
ruo1.cthan Evc vears."' We s:mf~gIyoppose m y  propused tinie iimitat:on. I,:nlitarior? ~l 'pi*o\im~ 
tincicvcIoped rcscsvcs to a five-yesr 1.r fk, or any orl1i.1 specific ni!nefr~4.flmc,is cnt:rcl;_s.drb.ltrary arid 
wttfiraut any technical fc3undattux~.Bsirlgi~~pa mtural gas play S r m  cctncept 10t 'om~~~ercial  
reality ot'ten takes yeas  ta csfabllsh. Allit even a w c  cammnmcialcfzrelaaprnia~~has bcc:~ 
estr~bl~shctj,Inany gas fieids take dm3dcs tca cc>mplstelyrtxpio~t,This 1sespecially snie for 
urtcort1lcrrt1otnn1resources found in ccrntir%uousaceuinuiatloils. like tight gss sands and shale g~s, 
fop.whrch it take a iong time to drill 311 the ut~deveiopcdlosntio~~s.~iccorrilngly,AC:SF2 believes 
that ihe cuneslt provecii unclzs;c.luped dcf i r~ it:tlns ~ s zthe Can&dialz011 d a d  Gas Evaluation 
Naiidbaak (COGEIH)should bc :ltiiizsd ai.: a i l  industry stal-rdard- that is, i ~ otjlnt. cornylsaints arc 
einplt'ycd agi%tllSEprcsvcd undevcl<epe%Ircssi \.es, 

In sum, atae SECtl"sresene disc1osulc regime i s  hascd gprzn techt:ology plrvaleiit il; tlze ii~dustry 
riurii~gthe inre 1970s and was adquatc st the trrnc but i s  noiv clutdrtbed far assessit~g 
unconvcnzion81 gas resources ACSF apljlauds the SECs Proposcd Rule to reflect the s~gaifrusn: 

'"Proj>osslaRulc 4- B O(aji25): 7.3 Fcd Reg, 39133 
1') Propt~rrdRule 4- lil(a){41.
:a 

S;.ti 73 Fed Reg 39926, ?t95i3S, 



changes in rlre gas i ; ~ d u s t qdslrlrag rIlc pasr 30 years, as it  31ar cr~dcn~wredto iclei~tify,ynantlfy, 
and csploit uonconvclal;ional11:lrrrral gas sources, tt'ttlt rheee eh;>npea, Lampama:rs t f * r l i  ir;lprrwe 
rescrvcs rcpon~ng,pitrzlculnr!y wlth rcspcc.1 unctt~t\vt.ntioslaisow-ccb, anti evilif pi otr:ckmarc 
accuratr resen us rept~rtsfo fhe f < n a n ~ k lc ~ i ~ ~ ~ ~ f u t x i fy 313~3if~scskillgp l ih l i~ .  
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Updating the State of North American Natural Gas Supply 

NCI was engaged to develop an accurate current assessment of North American natural 
gas production and recoverable reserves, with particular emphasis on the rapid, 
ongoing development of unconventional gas resources. 

Of the unconventional resources to be emphasized in NCI's review, shale gas is 
particularly important. 

Among other things, NCI was to test the premise that most public sources of gas-supply 
information, in particular the U.S. Energy Information Administration (EIA)have 
understated the contribution and potential of unconventional resources because their 
emergence has been too rapid for the underlying models to capture it accurately. 

This required obtaining or developing production and reserve data by basin and by 
type of gas on as current a basis as possible, reflecting actual conditions in the current 
year through the first quarter. 

Because such current data was often not directly obtainable in any organized format, 
NCI used a variety of approaches, including research through producer analyst 
presentations, reports in the trade press, and extensive direct outreach to producers and 
certain production-state officials. 





Much of EIA's Underestimate in Recent Years is in Shale Gas 

Measuring the rapidly increasing 

growth in shale production, then 

projecting it if the resource base can 

support it, yields an unconventional gas 

contribution well in excess of EIA's 

most recent forecast. 


The questions to answer are : 


1) Is the rate of growth continuing; and 

2) Can the resource base support it? 


02008 Navigant Consulting, Inc. 





Production has Increased Over the Last Few Years, Largely due to a 
Decade of Increased Unconventional Production 

Total U.S. production reached 19.3 
Tcflyear (52.9Bcflday) by the end 
of 2007, a 4.3% increase over the I I 

18.5Tcflyear (50.7Bcflday) level at 
the end of 2006. 

Over the last decade, production 
from unconventional sources has 
increased almost 65%, from 5.4 
Tcflyear (14.8Bcflday) in 1998 to 
8.9 Tcflyear (24.4 Bcflday) in 2007. 

Unconventional production has 
increased from 28% of total 
production in 1998to 46% in 2007. 

Source: EIA -Natural Gas Production Reports, 
EIA AE02008 unconventional production, NCI calculations. 
See Appendix for supporting table. 

02008 Navigant Consulting, Inc. 
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Producer Estimates Show Continuation of Accelerating Growth 

Just for the six shale plays 
depicted, plus Marcellus, 
conservative estimate of ultimate 
sustainable production is at least 
27 Bcf per day. 

That is approximately one half of 
current total-U.S. Lower 48 
production. 

With no adjustment, the 
deliverability from these seven 
plays would exceed 30 Bcflday, 
some estimates being as high as 39 
Bcflday. 

Timing of development over the 
next decade will depend on rate of 
market growth. 

02008 Navigunt Conslriting, Inc 

Sources: Producer interviews, analyst estimates, NCI calculations. 



Major Shale Basins are Located Across the Entire U.S. 

There are at least 21 
shale basins located in 
over 20 states in the U.S. 

Producing areas include 

Antrim, Barnett, 

Devonian, Fayetteville, 

and Woodford. 


Emerging plays include 
Haynesville and 
Marcellus. 

The following slides 
highlight these major 
plays: 
- Barnett 
- Fayetteville 
- Haynesville 
- Marcellus 
- Woodford 

02008 Navigunt Consulting, Inc. 





Proved Reserves Plus Assessed Resources-Life of the Gas Resource 
The 2006 PGC Report's total P3 Resource estimate was reported at 1,530 Tcf, inclusive of 204 Tcf of 
Proved Reserves. At that year's U.S. Production Rate, this is 82 years' worth of gas supply. 

The mean NCI estimate for Shale Gas is 274 Tcf, approximately 143Tcf higher than the Shale Gas 
reserves subsumed in the PGC estimate. Adjusting for t h s  difference, and for higher proved reserves 
(211Tcf) as of year-end 2007, the total resource becomes 1,680Tcf, 88 years' worth of supply at 2007 
production levels. 

The maximum reported assessment for shale, according to producer reports collected by NCI, is 842 
Tcf. Using this estimate, the total would increase to 2,247 Tcf, 118 years of production at 2007 levels. 

GMD3117 Nfbo UplbnHbt x j u  UplbnHbt Vtjoh 
B t t f t t n f w  VqebcfelItxfiboeNbyjnvnSfqpsfe 
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Wdi oj&m 
Sf *\nf gCm 

Sftpvdf  
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Unconventional gas, especially shale, has ramped up sharply over the last several years, 
both in terms of annual production and in terms of economically recoverable reserves. 
The extent of this ramp-up has not been fully captured by many reserve estimators, in 
particular the EIA. 

Based upon producer outreach responses, just the "big seven" shale plays are expected 
to reach a range of 27 to 39 Bcflday over the next 10 to 15years, timing that coincides 
with opportunities for phased expansion of natural gas use. 

Higher prices have significantly expanded the economically recoverable volumes, and 
are continuing to do so. 

Some producers and analysts have very high estimates of the ultimate recoverable gas, 
well in excess of U.S. Geological Survey (USGS) or Potential Gas Committee (PGC). 

The rapid escalation of unconventional production observed historically is continuing, 
and the unconventional resource base appears adequate to support that escalation to 
allow significantly increased volumes of unconventional production to continue for 
decades. 

A conservative estimate of the total domestic proved reserves and ultimately 
recoverable domestic resource base, adjusting from the most recent PGC study, reaches 
1,680Tcf, in excess of 88 years of U.S. production at current levels. 

Estimates by producers active in developing the shale resource are much larger, 
reaching levels that would imply a further increase to more than 2,247 Tcf, or 118years 
at current production levels- This important resource is not constrained. 

02008 Navzgant Consiiltlng, lnc 15 \ ~ V I C ; A S T  
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NCI Assessment Compiles Most Recent Available Data 
NCI Technically Recoverable Gas estimates are shown below. 
Data compiled for 22 shale plays in the U.S. Lower 48. 
- sources for all assessed~technicallyrecoverable gas include PGC 2006), USGS (2007),

Egerton (2007),AAPG studies (variousyears), Producer reports (1008), MMS (2006). 
Assessed technically recoverable unconz~entionalgas accounts for over 60% of the onshore 
resource assessment, and almost half of all gas (onshore and offshore) in the Lower 48. 
Shale accounts for about 28% of the technically recoverable estimate. 
- Uncertainty of recent plays suggests this share is likely to grow. 
Reserve appreciation in existing fields is not included in the estimate below. 

Note: Total does not include "L48 Offshore No Access" 
02008 Navigant Consulling, Inc .  18 ~ J \ ~ ' I ( ~ ; A N T  
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NCI Collected Producer Assessments by Play 


02008 Naviganf Consultir~g, Inc. 0 
Note: Total does not i ~ c l u d e  "L48 0fls?zore No Access 



The PGC Gas Assessment Augmented with NCI Shale Assessments 

PGC identifies shale and tight gas as "Traditional Gas", but does identify shale potential in a few 
plays. 
The compiled data from all sources indicate there may be up to 842 Tcf of technically recoverable 
shale gas, and about 3,765 Tcf of shale gas resource in-place. 
- Thus, technology can push us toward the latter (and much higher) number. 
- The AAPG identifies recovery rates for shale at between 10% and 20% typically. 
- Producer reports tend to be the most bullish regarding gas assessments-and these same producers are 

committing substantial capital based on these assessments. 

WD)3117'xOODJbvhn fodeczQjpevdfsSfqpsuT~btfiBttfttn fousfqrbdjohCMDT~brfi 
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Production has Increased Over the Last Few Years, Largely due to a 
Decade of Increased Unconventional Production 

Total U.S. production reached 19.3 
Tcflyear (52.9Bcflday) by the end 
of 2007, a 4.3% increase over the I I 

18.5Tcflyear (50.7Bcflday) level at 
the end of 2006. 

Over the last decade, production 
from unconventional sources has 
increased almost 65%, from 5.4 
Tcflyear (14.8 Bcflday) in 1998 to 
8.9 Tcflyear (24.4Bcflday) in 2007. 

Unconventional production has 
increased from 28% of total 
production in 1998 to 46% in 2007. 

02008 Navigant Consulting, Ozc. 

Source: EIA -Natural Gas Production Reports, 
EIA AE02008 unconventional production, NCI calculations. 
See Appendix for supporting table. 
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All Three Unconventional Gas Sources have Seen Growth in the Last 
Decade, with Gas Shale Dominating in Terms of O/O Increase 

0 - - ~

have all seen rowth in production over the 

last decade. ah i le  shale is still the smallest 

share of overall unconventional vroduction I 


(12% in 2007), it is undergoing th'e largest 

growth in % increase. 10.00 


9.00 
T i g h t  Sands Coalbed Methane k33 Shale 

- -

8 00 

7.00 B l-

has resulted from a combination of 
technology improvements (in hydraulic 
fracturing and horizontal drillin ) and a 

rice environment that enables t &,e use of 
!hose technologies. 

Coalbed methane production has also seen 

an increase, growin over the last 

decade, from 1.3 Tc 

1998 to 1.8 Tcflyear Source: EIA AEO 2008 


See Appendix for supporting table. 
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Rockies Tight Sands Production Shows Strong Growth Over Last 
Decade 

This and the following slide focus on 
regional production of tight sands and 
coalbed methane. Regional shale 
production is covered-in the U.S. Gas 
Shales section. 

Tight sands production is greatest in the 
Rocky Mountain region at 2.6 Tcflyear (7.1 
Bcflday)at end of year 2007. This region 
has also experienced the largest 10year 
percent increase of 121% over 1998 
production levels of 1.2Tcflyear(3.3 
Bcflday). The increase has been driven by 
improved completion techniques, 
hydraulic fracturing, horizontal drilling, 
and a price environment that 

Southwest 

East Coast 
Midcontinent 

%Gulf Coast 

Rocky Mountain 

I 

accommodates their use. I 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 I 
Historically the highest production region, 
the Gulf Coast, was surpassed by the 
Rockies around 2004. Current production 
levels of 2.1 Tcflyear (5.8Bcflday)have Source:EIA AEO 2008. EIA regional definitions. 

See Appendix for supporting table.
been steady since 2005. 
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Rocky Mountain Region Dominates Coalbed Methane Production 

The overwhelming majority of 
coalbed methane production is from 
- - - .  - - - - .

the Powder Kiver and San Juan Basins 
in the Rocky Mountain region; 2007 
production levels of 1.5Tcf/year (4.1 1.80 

1.60 --
~- ~Bcf/day) represent 81% of the 1.8 

Tcf/year (4.9Bcf/day) of total coalbed 1.40 

methane production. 1.20 
FI 

1.00% ag 0.80 

0.60 

0.40 

0.20 

0.00 

Source: EIA AEO 2008. EIA regional definitions. 
See Appendix for supporting table. 
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EIA Understatement of Resource Base and Development Appears Chronic 

EIA forecasts of unconventional gas production in each Annual Energy Outlook (AEO) 
from 1998forward have been significantly outstripped by actual behavior. 

02008 Navigant Consulting, Inc 



Much of EIA's Underestimate in Recent Years is in Shale Gas 

Measuring the rapidly increasing 

growth in shale production, then 

projecting it if the resource base can 

support it, yields an unconventional gas 

contribution well in excess of EIA's 

most recent forecast. 


The questions to answer are : 


1) Is the rate of growth continuing, and 

2) Can the resource base support it? 


02008 Naz7igant Consulting, Inc. 





Major Shale Basins are Located Across the Entire U.S. 

There are at least 21 
shale basins located in 
over 20 states in the U.S. 

Producing areas include 

Antrim, Barnett, 

Devonian, Fayetteville, 

and Woodford. 


Emerging plays include 
Haynesville and 
Marcellus. 

The following slides 
highlight these major 
plays: 
- Barnett 
- Fayetteville 
- Haynesville 
- Marcellus 
- Woodford 

02008 Navigant Consulting, Inc. 





Description of Play: 
- Location -Fort Worth, Texas (north central TX). 
- Activity Level -most active shale play in U.S. by 1

A " 

far. 

Players: 
- Devon, Chesapeake, XTO, EOG, Encana, 

Burlington Resources (now ConocoPhillips), 
Range Resources, Quicksilver, Carrizo, Denbury 
(Source:Texas RRC Top 10 Operators, lstQuarter 
2008). 

Technically Recoverable Gas Estimate: I 
NCI's estimate of mean technically recoverable 
gas is 26.2 Tcf with 'maximum reported' of 44 Tcf. 
Gas in place to 327 Tcf. 

- Some producer estimates for peak production to 7 
Bcflday (NCI Producer Survey). 

CurrentIForecast Production: 

- Advantage -essentially known resource. 
- Disadvantage - somewhat more limited areal 

extent than some of the other shale plays. 

i r 

02008 Navigant Cotzsulting, Inc. 35 

- NCI's estimate of production for 1Q2008is 
3.6 Bcflday and roughly 4.3% of total US total Source: Humble Geochemical, Pickering Energy Partners 
output (15%of Texas production in 2007). In a 
June 11report, EIA indicated a contribution of 6% 
of Lower 48 production. 



- Very large area in Northern Louisiana, accessible to the 
diverse network of maior interstate pipelines to the 

and private player we know and truly believe this piay is 
indeed the next big thing (CHK is allowed a great big 'I told 
you so' on its next conference call). Recent weeks have 
shown Havnesville mania in full force." (Source: Tudor 
Pickering holt Energy Daily Investor ~e'wsletter, June 11, 
2008) 

Players: 
-	 Chesapeake, Encana, Shell, Petrohawk, Plains, Goodrich, 

EXCO, Devon, XTO. 

Technically Recoverable Gas Estimate: 
- NCI's estimate of mean technically recoverable gas is 34 Tcf, 

ap roximately 30% larger than Barnett's mean estimate of 26 
Tc!.Producer max. reported 251 Tcf Max. gas in place to 717 
Tcf. 

Current/Forecast Production: 
- NCI's estimate of production for 1Q2008 is 

25 MMcfIda ,with producer estimates that this will increase 
to 100 MMc$day by year-end. 

-	 On June 27, Petrohawk reported a new well produci ng 16.8 
MMcfIday 

-	 Some producer estimates are as high as a peak of 10 Bcf/day 
(NCI Producer Survey). 

-	 Advantage - good location for infrastructure. 
-	 Disadvanta e - development is in early stages. 

02008 Navigant Consulting, knc. 	 36 

Source: Petrohawk Presentation, 

RBC Capital Markets Energy Conference, June 2008 




Description of Play: 
- Fayetteville is located on the Arkansas side of 

the Arkoma Basin, ranging in thickness from 50 
to 550 feet and ranging in depth from 1,500to 
6,500 feet. (Source: Southwestern Energy 
website) 

Players: 
- Southwestern Energy and Chesapeake are the 

largest roducers in this lay, with 400B PMMcf/ ay and 130 MMc /day respectively of 
production in 1Q08(Source: Southwestern 
Energy website and NCI Producer Survey) 

lechnically Kecoverable Gas Estimate: 
- NCI's estimate of mean technically recoverable 

gas is 26.0 Tcf, approximately the same as 
Barnett's mean estimate of 26.2 Tcf. Max. 
recoverable to 41.6 Tcf. 

CurrentIForecast Production: 
- Average production for 1Q08is 517 MMcf/day 

(Source:Arkansas Oil and Gas Commission). 
- Producer forecast peak production to 6 Bcf/day 

(NCI Producer Survey). 

AdvantagesIDisadvantages: 
- Advantage - 'friendly' gas producing area. 
- Disadvantage - structural complexity. 

Source: University of Arkansas study, 
Projecting the Economic Impact of the Fayetteville 
Shale Play for 2005-2008, May 2006 

02008 Naviganf Consulting, Inc. 37 



Description of Play: 
- Core area runs through much of Pennsylvania

and parts of West Virginia, Ohio, and New York. 
- Marcellus covers 54,000 square miles and 

extends over a 15-to-20 county area. This is a 
much lar er scale eogra hcall com ared to8 H % ? % IBarnett, ayettevil e, and ood ord w ch all 
started out in a very finite, small area and 
expanded out. 

Players: 
- Chesapeake, Range Resources, EXCO Atlas 

Energy Resources, Cabot, Chief, southwestern, 
XTO, Anadarko, others. 

Technically Recoverable Gas Estimate: 
- NCI's estimate of mean techrucally recoverable 

gas is 34.2 Tcf, almost 31%higher than NCI's 
estimate of 26.2 Tcf for Barnett. Maximum 
recoverable to 262 Tcf with gas-in-place 
maximum estimates to 1,500 Tcf. 

Advantages1 Disadvantages: 
- ~ d v a n t ae - to large NortheasternBmarket ( avorable basis), "super giant" area. 
- ~ i s a d v a n t a ~ e- lack of hgs that c&tdrill 

horizontal wells, water management, non-
producer area - lack of gas production
experience, terrain. 

Source: Chesapeake. 
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Description of Play: 
- Arkoma Basin of southeastern Oklahoma. 

for some Froducers. I 
- Activity Level - remains high on horizontal 

drilling allowing increased fracture densities and 
higher initial and post peak production rates. 

Players: Newfield, Devon, Chesapeake, Continental, 
Pablo, St. Mary Land & Expl., XTO, Antero, BP 

Technically Recoverable Gas Estimate: I 
- NCI's estimate of mean technically recoverable 

gas is 8.0 Tcf, approximately 70% smaller than 
Barnett's mean estimate of 26.2 Tcf. Maximum 
recoverable estimates to 11.4 Tcf with gas-in-
place estimates to 52 Tcf. 

CurrentIForecast Production: 
- NCI's estimate of production for 1Q2008is Source: PetroQuest 

271 MMcfIday. 
- Producer estimates as high as 1.7Bcf per day 

peak from field. (NCI Producer Survey) 

AdvantagesIDisadvantages: 
- Advantage - Mid-Continent location to market. 
- Disadvantage - 6,000 to 11,000foot depth adds 

to drilling costs. 

02008 Navigant Consulting, Inc. 



Gas Shales have Experienced Tremendous Growth in Recent Years 
with Barnett Leading the way and Signs of Early Followers 
Barnett has grown from 94 MMcf/day 
production revels in 1998to 3,014 
MMcf/day in 2007; an increase of 
more than 3000%. 

Based on NCI estimates, Fayetteville, 
Haynesville and Woodford are all 
showing similar signs of ramping 
production. Marcellus will be next. 

Technology has allowed access to and 
economic production of a vastly 
greater resource base. Specifically 
improved hydraulic fracturing 
techniques and greatly improved 
horizontal drilling have allowed tight, 
geographically diffuse reserves to be 
developed in large volumes. Today's 

4,OOU + krkoma 
Wood ford2 

T kntnm 
3,000 

Fayettertllc 

2,000 ~ Fort Hocth 
I Barnra 

-

1,000 , -

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Est. 

1QO8 I 
Sources:Lippman Consulting, Inc. Production Database, Michigan 
Public Senrice Commission, Arkansas Oil and Gas Commission and 
NC1 Calculations. See Appendix for supporting table. 

natural gas prices have enabled this * 1Q08not reported yet by play but was estimated based on 
use of enhanced technology to statistical analvsis of production vs. price during;the recentlv 
develop this resource. 

I " J 

observed actual periods. Resulting estimates are consistent with 
observed growth in overall onshore gas production growth in 1Q08. 
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NCI Estimated Production in 1408 for Key Plays 

Date Fayetteville Haynesville Arkoma 
Barnett Woodford 

2007 3,014 230 17 109 

Est. 3,645 517 25 271
1Q08 

NCI estimated production for a number of key plays in 1Q2008 using a 
regression model based on the historical relationship between production and 
gas price (state data used for Fayetteville). 
- Barnett -LC1 data through 2007, regression model 1408. 

- Fayetteville -LC1 data through 2007, Arkansas Oil and Gas Commission 
lQO8. 

- Haynesville -LC1 data through 2007, NCI estimate 1408. 
- Woodford -LC1 data through 2007, regression model 1408. 

02008 Navigant Consulting, Inc 



Current U.S. Production by Acreage from Producer Survey 

16 respondents from NCI's producer survey provided information pertaining to current 
shale gas production by acreage. 

Each of these respondents provided a daily average production figure. 

A list of respondents and their respective production figures is provided on the 

following slide. 
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Company 
Atlas Energy Resources 

Bankers Petroleum 

Carizzo 

Chesapeake Energy Corp 

CubicEnergy 

Denbury 

Devon 

DomesticEnergy 

Goodrich (GDP) 

Encana 

Marathon 

Newfield 

Petrohawk 

Petroquest 

Range Resources 

Sou thWestern Energy 

Stormcat 
Williams 

XTO 

Source: NCT Producer Survey 
0-3008Navigant Consulting, Inc. 

Play Production Units Date of Estimate 
Antrim 59 MMcfe/d 5/1/2008 

Woodford - Ardmore 

Bamett 

Bamett 

Caney 

Fayettevllle 130 
Haynrsvillr hut  Disclowd 
,Marcellus hot  Disclosed 
liew Albany 

Woodford - Ardmore 

Woodford - Arkoma 

Haynesville 

Bamet t 

Ramett 

Woodtord - Cancy, Arkoma, & Anadarko 

Floyd 

I laynesville 

Bamett 

Haynesville (Deep Bossier) 

Bakken 

Piceance 

Woodford - Anadarko or Arkoma 5/27/2008 
Fdyettevllle Avg through 5/15/08 
Fayetteville 5/6/2008 
Woodford - Anadarko or Arkoma 4/2/2008 
Bamett 5/1/2008 
Bamett and Woodford 5/1/2008 
DevoluadOhic~ 5/1/2008 
Floyd 5!112008 
.Marcellus 5!1/2008 
Woodford - Ardmore 5/1/2008 
Fayetteville Q12008 
Fayetteville 5/8/2008 
Bamett Q12008 
Woodlord - Arkoma 12/31/2007 
Bamett Q1 2008 
Fayetteville & Woodford - Arkoma Q1 2008 





Canadian Unconventional Gas Resources are Centered in Alberta and 
British Columbia; Quebec's Utica Shale Play is Embryonic 

Conventional gas accounts for most of Alberta's current production; however, CBM gas 
production has seen rapid growth in the past few years -growth is expected to 
continue. 
- Based on discussions with senior staff at the Alberta ERCB, commercial gas 

production from pure shale plays is non-existent. 
- Expectations for commercial shale gas production in Alberta are not nearly as high 

as they are in B.C., the result of significant differences in geology. 
The Montney Play on the Alberta side of the border is 1/10 as thick as it is in B.C. 

In contrast, across the Provincial border, in B.C., almost one-third of production is 
unconventional, and consists of mainly tight-gas and shallow gas. 

Information on unconventional gas resources in other Provinces is limited as 
exploratory programs are just beginning to ramp up, i.e., Quebec. 
- This coupled with the fact that information tends to be published almost one year 

after data is collected by regulatory bodies, e.g., B.C. production/reserves summary 
for 2007 not due out until 09/2008. 
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Production in B.C. Occurs in the Northeast Corner of the Province. The 
Region is Part of the Western Canadian Sedimentary Basin (WCSB) 

Based on the most current data available from the B.C. Ministry of Energy, Mines and Petroleum 
Resources (MEMPR),production from tight gas was 340 Bcf for FY2006. 

Major tight gas plays include: Jean Marie Play -Greater Sierra; Cadomin Play -Cutbank; and, 
Montney Play -Dawson Creek. 
No commercial production of gas from CBM has 
been recorded to-date; however, 87 wells have been 
drilled through 0412008. 0 
The most current estimates of remaining 
undiscovered market gas resources from the 
Province are current as of FY2006. 

I Conventional I 15 I Image Source: B.C. MEMPR 

I Total I 43 I 

I
I 
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B.C.'s More Advanced Shale Gas Plays are the Upper Montney and 
Horn River Plays; However, Horn River is Still an Exploratory Play 

Commercial shale gas production in the Province is still at an early stage relative to 
plays in the U.S. as evidenced by the lack of commercial production. 
Commercial shale gas production within the Upper Montney began in 2000-2001 
- Growth in production has been exceptional - 26 MMcf/d in 2005 versus > 80 MMcf/d 

by YE2007*. 
- Based on conversations with B.C. MEMPR staff, Horn River commercial production 

is still 2-5 years off. 
Encana, Apache, EOG, Devon, and Nexen are all 
active and have experimental schemes within the 
Horn River play. 

Results from experimental wells drilled within the 
boundaries of the Provinces' shale gas regulatory 
designation remain confidential for three years 
versus one year for normal wells. 

-* 0 '  ', 
PBW E .e v~ - \ -

*Source:B.C.MEMPR 2008 AAPG Annual Convent~onand Exhib~t~onP~esentat~on '-$c 
ource:B.C.MEMPR
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Current Canadian Shale Production by Acreage from Producer Survey 

None of the respondents were able to provide projected production by acreage for 
Canadian shale gas resources. 
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US.Net Imports from Canada Begin to Decline as Exports Increase 

U.S. net imports of Canadian gas 
have declined from a 5-year 
average of 3.4 Tcflyear (9.3 
Bcflday) in 1998-2002, to 3.3 
Tcflyear (9.0 Bcflday) in 2003 -
2007. 

This decline is largely due to an 
increase in pipeline exports from 
the U.S. to Canada. 

02008 Naviganf Consulfing,b ~ c .  

Source: EIA. Note: ETA annual net imports differ on average 
by less than 1%from Canada's National Energy Board figures. 

SeeAppendix for supporting table. 





Technology has Aided Shale Development 

Every shale is different, so each new play has its own learning curve. 

The experience in the Barnett Shale has proved valuable in shale plays such as Woodford and 
Fayetteville, and may prove so in other shale plays as well. 

Shales tend to have lower recovery rates than conventional plays. Thus, future innovations could drive 
the technically recoverable shale gas up considerably. For example, the Marcellus Shale is estimated to 
have up to 516 Tcf of gas in-place (Egerton(2007)),but only yield about 10%in production. Doubling 
the recovery factor to 20%would substantially improve the Marcellus prospect. 

Hydraulic fracturing the shale formation is key to maintaining flow and optimizing recovery. 
- Fracing can account for up to 25% of the total development cost (Schlumberger). 
- Most shale wells are horizontal; all must be fracture treated. 
- Methods have improved substantially in the last decade. Fracs are done in sequence in order to maximize the 

amount of fractures for improved recovery. Com~nercialconsiderations limit the number of stages, but the more the 
better, generally. 

- Naturally fractured shales tend to be preferred, all else equal. 
- Much research is currently ongoing in the area of fracing. The type of fluid and proppant (the material used to hold 

open the fractures) are being actively researched. 

Given the amount of activity in shale and the room for technological innovation to have substantial 
commercial value, it is likely that new techniques will lower costs per mcf over time, just as it has with 
other hydrocarbons. Given the relative newness of shale development of the magnitude being seen 
today, we are simply lower on the learning curve, so the room to improve is likely higher. 
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Much of the Active Shale Gas Production is Likely to be Profitable 

Bank of America (BOA)NYMEX Breakeven Analysis (2006) laces the median price atK$6.64/mcf for companies involved in shale developments. T e lowest cost producer's 
breakeven is at about $4.20/mcf and the highest cost producer's breakeven is at about 
$11.50/mcf. 
In the current market, the majority of the active acreage holders in shale are profitable. 

The BOAdata indicate the variability of costs of prospective acreage. Higher production 
rates per well favor the economics. The least cost producers tend to hold acreage positions 
with shale deposits that have some, if not all, of the following characteristics: 
- fairly thick; 
- are naturally fractured; 
- have high organic content; 
- are not characterized as clay-rich shales; and 
- are thermally mature. 
The shales that fit this criterion appear to be 
- Barnett, Woodford, Fayetteville, Haynesville, Marcellus, and Utica. 
- Geologic data indicate several others may have similar characteristics (Floyd (Black 

Warrior Basin), Huron (Appalachian Basin), Niobrara (Denver Basin), Lewis (San Juan 
Basin), and the Barnett and Woodford (Permian Basin)),but more work is underway in 
these areas as well as others. 





Gas-fired Electric Generation Gas Demand has been Strong Over the 
Last Decade 

Natural gas consumption has been 
relatively flat in the residential, 
commercial and industrial sectors. 

25.00 

Gas-fired electric generation is the onlv 
u .I 

sector that has experienced a significant 
change, with an increase of demand 
from 4.6 Tcf/year (12.6 Bcf/day) in 1998 
to 6.9 Tcflyear (18.9Bcf/day) in 2007 (an 
almost 50% increase). The 10-year 
average annual percentage change for 
this sector is 12.4% 

02008 Navigant Consulting, Inc 

Source: EIA. "Commercial consumption includes Vehicle Fuel. 
See Aypendix for supporting table. 
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As part of its Research, NCI Reviewed Reports from the Following 
Analysts 

Tudor Pickering Holt & Co. 

Credit Suisse Equity Research 

Turner Investment Partners 

Morningstar 

RBC Capital Markets 

Ueutsche Bank Global Markets lCesearch 

Oppenheimer 

Wachovia Securities 

Jefferies& Company, Inc. 

Natexis Bleichroeder Inc. 

Coker & Palmer 

Ziff and Associates 

Peters and Co. 
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Subsequently NCI Identified Key Universities By State Who Were 
Thought to Be Involved With the State Agencies 

The key universities likely to be involved with the State Minerals Management were 
then identified for contact: 

State 
Alabama 
Arkansas 
Colorado 
Illinois 
lndiana 
Kentucky 
Louisiana 
Michigan 
Mississippi 
Montana 

Agency 
Alabama State Oil and Gas Board 
Oil and Gas Commission 
Colorado Department of Natural Resources 
Office of Mines and Minerals - Division of Oil and Gas 
Natural Resources Commission 
Division of Oil and Gas Conservation 
Department of Natural Resources 
Department of EnvironmentalQuality 
Mississippi State Oil and Gas Board 
Montana Board of Oil and Gas 

Website 
http:llwww.ogb.alabama.govlogbldatabase.aspx 
http:/lw.aogc.state.ar.usl 
http:lldnr.state.co.usl 
http:llwww,dnr.state.iI.uslminesldoglindex.htm 
http:llw.in.govlnrd2529.htm 
http:/lwww.dogc,ky.govl 
http:lldnr.louisiana.govl 
http:llwww.michigan.gov/deqlO,l607,7-135-3311~4111---,00.html 
http:/lwww.ogb.state.ms.usl 
http:llbogc.dnrc.mt.govl 

State University' 
Universityof Alabama 
University of Arkansas 
Colorado School of Mines 

lndiana University 
University of Kentucky 
LSU 
Michigan State or Universityof Michigan 

Montana State 

New Mexico New Mexico Public Regulatory Commission http:/lwww.nmprc.state.nm.uslindex.htm Universityof New MexicolNew Mexico State 
New York Department of Environmental Conservation http:llw.dec.ny.govlenergy/l60l .html NYU 
North Dakota Natural Resources Trust Board of Directors http:llw.governor.nd.govlboardslboards-queryasp?BoardD=l12 
Ohio Mineral Resources Management http:l~.dnr.state.oh.uslmineraVHomeldefaultltabidll03521Default.aspx Ohio State University 
Oklahoma Oklahoma Corporation Commission - Oil and Gas Conservatic http:llw.occ.state.ok.uslDivisionslOGIneweblpublications,htm Oklahoma University 

Pennsylvania Bureau of Oil and Gas Management 
Tennessee Tennessee Regulatory Authority 
Texas Railroad Commission 
Utah Utah Governor's Energy Policy 
West Virginia Office of Oil and Gas 
Wyoming Wyoming State Geological Survey 

02008 Navigant Consulting, Inc. 

http:llw.dep.state.pa.usldepldeputatelminresloilgasloilgas.htm Pennsybania State University 
http:lltennessee.govlecdlenergy.htm 
http:llwww.rrc.state.tx.usl Universityof Texas 
http:llw.utah.govlenergylgovernors~prioritiesloil~shale_tar~sands.html Utah State 
http:llwww.wvdep.orglitem.cfm?ssid=23 West Virginia University 
http:llwww.wsgs.uwyo.edul 
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The Success in Obtaining Pertinent Information from the State 
Agencies and University Outreach, However Hopeful, was Minimal 

In the process to contact the State Minerals Oversight Agencies in our information 
gathering we experienced the following: 
- Unexpected difficulty in making the proper contact. 
- When contact was made, often the contact was not prepared or ill equipped to 

answer our questionnaire or answer other questions. 
- In the few times we were successful, the agency directed the consultant to State data 

base often with information at the well level. 
- When this occurred, NCI did not pursue this any further due to the likelihood that 

obtaining information from the database would be highly technical in nature 
perhaps requiring specialized programs to interpret or if not, the information would 
be beyond our limited technical abilities. 

Because of the extra time taken for the State level outreach, NCI was not able to pursue the 
outreach to the key university GeoScience, Geology or Earth Sciences Department 
Heads. 

This could be attempted with perhaps reasonable expectation of success, with 
additional time for this labor intensive outreach. 
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The Producer Survey contact list consists of 114natural gas companies (see Appendix 
for complete listing). 
- Of these companies, 20 came from a current list of Top 20 Producers (Source: 

Chesapeake, June 2008 Investor Presentation). 
- Approximately 30 more producers came from the EIAfstop producer list (Source: 

Table A6. Top U.S. Operators Ranked by Reported 2006 Operated Production Data, 
see Appendix for complete listing). EIA's full list of 50 

producers represents roughly 72% of the NG production in the U.S. 
- In order to increase the sample size, NCI included 64 additional North American 

natural gas producers. 

Producers from this list were separated by play and the list was distributed amongst a 
group of consultants performing the phone survey. 

The consultants established a contact person from each producer to survey. 

02008 Navigant Consulting, lnc. 



In order to facilitate the phone interview and create a uniform survey, each consultant 
was given a script and a template to fill out during the phone interview process (see 
Appendix for contents of the survey script). 

The template contained the following 12 questions: 
- Total Remaining Proved Reserves in Play; 
- Total Remaining Proved Reserves in your Acreage; 
- Expected Ultimate Recoverability (EUR)for Play; 
- Expected Ultimate Recoverability (EUR)for your Acreage; 
- Estimate of Total Natural Gas Resource in Play; 
- P2 Estimate (Proved + Probable); 
- P3 Estimate (Proved + Probable + Possible); 

- Current Play Production; 
- Projected Play Production; 
- Current Production for your Acreage; 
- Projected Production for your Acreage; and 

- Acreage Position. 
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Producer Survey Response Rates 
Of the 114producers contacted, NCI received responses from 66, an overall response 
rate of 58%. 

On a more granular basis, out of 2,875 questions asked, NCI received responses to about 
16%of their questions (seeAppendix for complete count of responses by category). 

Questions 
Total Remaining Proved Reserves in Play 

Total Remaining IJroved Reserves in your Acreage 

Expected Ultimate Recoverability (EUR) for Play 

Expected Ultimate Recoverability (EUR)for your Acreage 

Estimate of Total Natural Gas Resource in Play 

P2 Estimate (Proved + Probable) 

P3 Estimate (Proved + Probable + Possible) 

Current Play Production 

Projected I-'lay Production 

Current Production for your Acreage 

Projected Production for your Acreage 

Acrcagc Position 

Other 

Total 

Response Rate No Rresponse Rate 
5% 95% 

27% 73% 

9% 91% 

14% 86% 

15% 85% 

7% 93% 

15% 85% 

18% 82% 

8% 92% 

35% 65% 

9% 91% 

73% 27% 

8% 92% 

16% 84% 
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Producer Survey Results 

The frequency of responses varied amongst the categories, with "Acreage Position" 
showing the highest frequency of responses: 

02008 Navigant Conslrltitlg, lnc. 

Questions 
Total Remaining Proved Reserves in Play 

Total Remaining Proved Reserves in your Acreage 
Expected Ultimate Recoverability (EUR)for Play 
Expected Ultimate Recoverability (EUR)for your Acreage 

Estimate of Total Natural Gas Resource in Play 
P2 Estimate (Proved + Probable) 
1'3 Estimate (Proved + Probable + Possible) 

Current Play Production 

Projected Play Production 
Current Production for your Acreage 
Projected I'roduction for pour Acreage 

Acreage Position 

Other 

Total 

Percent of Total Responses 
2% 

10% 

376 
5% 

676 
376 
6% 
7% 

3% 

13% 

3% 
27% 

14% 

2118, 
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Total Conventional Unconventional Percent 
Uncon-

Year Tcflyear Bcflday Tcflyear Bcflday Tcflyear Bcflday ventional 

1998 19.02 52.12 13.64 37.37 5.38 14.75 28% 

1999 18.83 51.60 13.46 36.87 5.37 14.72 29% 

2000 19.18 52.55 13.35 36.57 5.84 15.99 30% 

2001 19.62 53.74 13.31 36.47 6.30 17.27 32'41 

2002 18.93 51.86 12.34 33.81 6.59 18.05 35% 

2003 19.10 52.32 12.31 33.73 6.79 18.60 36% 

2004 18.59 50.93 11.09 30.39 7.50 20.54 40% 

2005 18.05 49.45 10.16 27.83 7.89 21.62 44% 

2006 18.48 50.62 10.00 27.40 8.48 23.22 46% 

2007 19.28 52.82 10.41 28.51 8.87 24.30 46% 

1Q2008 (equiv.) 20.28 55.56 

Sources: Total I'roduction - EIA Natural Gas Production Reports, 
Unconventional -EIA AE02008, Conventional - NCI calculation. 
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Tight Sands Coalbed Methane Shale Total 

Year Tcflyear Bcflday Tcflyear Bcflday Tcflyear Bcflday Tcflyear Bcflday 

1998 3.77 10.33 1.26 3.46 0.35 0.95 5.38 14.75 

1999 3.69 10.11 1.33 3.65 0.35 0.96 5.37 14.72 

2000 3.96 10.84 1.45 3.97 0.43 1.18 5.84 15.99 

2001 4.29 11.74 1.54 4.21 0.48 1.32 6.30 17.27 

2002 4.46 12.23 1.57 4.31 0.55 1.51 6.59 18.05 

2003 4.62 12.65 1.58 4.33 0.59 1.61 6.79 18.60 

2004 5.09 13.95 1.72 4.71 0.69 1.88 7.50 20.54 

2005 5.38 14.74 1.74 4.77 0.77 2.10 7.89 21.62 

2006 5.64 15.46 1.80 4.92 1.04 2.84 8.48 23.22 

2007 6.0 1 16.46 1.81 4.96 1.05 2.88 8.87 24.30 

Source: ETA AE02008. 
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East Coast Gulf Coast Midcontinent Southwest Rocky Mountain Total 

Year Tcflyear Bcflday Tcflyear Bcflday Tcflyear Bcflday Tcflyear Bcflday Tcflyear Bcflday Tcflyear Bcflday 

1998 0.30 0.83 1.56 4.28 0.46 1.25 0.27 0.74 1.18 3.22 3.77 10.33 

1999 0.34 0.93 1.48 4.05 0.42 1.15 0.27 0.74 3.18 3.23 3.69 10.11 

2UUU U.34 U.94 1.58 4.33 U.4U 1.U9 U.28 U.76 1.36 3.72 3.96 1U.84 

2001 0.31 0.86 1.72 4.70 0.41 1.13 0.31 0.84 1.54 4.22 4.29 11.74 

2002 0.37 1.02 1.72 4.71 0.40 1.10 0.30 0.82 1.67 4.58 4.46 12.23 

2003 0.36 0.98 1.71 4.69 0.42 1.16 0.29 0.79 1.84 5.03 4.62 12.65 

2004 0.36 0.99 1.97 5.38 0.50 1.37 0.29 0.79 1.98 5.42 5.09 13.95 

2005 0.37 1.01 2.06 5.65 0.54 1.48 0.29 0.79 2.12 5.80 5.38 14.74 

2006 0.43 1.17 2.10 5.74 0.58 1.58 0.28 0.76 2.27 6.21 5.64 15.46 

2007 0.44 1.20 2.10 5.74 0.58 1.60 0.29 0.80 2.60 7.12 6.01 16.47 

Source: EIA AE02008. EIA Oil and Gas Supply Module Regions. 
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Fort Worth Arkoma 

Year Antrim Bakken Barnett Fayetteville Haynesville Woodford 

1998 546 8 94 0 0 0 

1999 522 7 112 0 0 0 

2000 501 6 21 6 0 0 0 

2001 479 6 367 0 0 0 

2002 454 6 60 1 0 0 0 
2003 422 9 832 0 0 0 

2004 408 14 1,045 0 0 2 

2005 399 31 1,369 8 25 6 

2006 385 44 1,960 63 20 25 

2007 373 60 3,014 230 17 109 
Est. 1Q08 363 55 3,645 517 25 271 

Sources: Lippman Consulting, Inc. Production Database, Michigan Public Service Commission, Arkansas Oil 
and Gas Commission and NCT Calculations. 

"1Q08not reported yet by play but was estimated based on statistical analysis of production vs. price during 
the recently observed actual periods. Resulting estimates are consistent with observed growth in overall 
onshore gas production growth in 1Q08. 
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Year 
1998 

1999 
2000 

2001 
2002 
2003 
2004 

2005 
2006 

2007 

U.S. Natural Gas 
Pipeline Imports 

From Canada 
(Bcf 

3,052 

3,368 
3,544 
3,729 
3,785 
3,437 

3,607 
3,700 
3,590 

3,777 

U.S. Natural Gas 
Pipeline Exports 
to Canada (Bcf) 

40 

39 
73 
167 
189 
271 

395 
358 
341 

482 

U.S. Natural Gas 

Net Canadian 

Imports (Bcf) 


3,012 
3,329 
3,471 
3,562 

3,596 
3,166 

3,212 
3,342 
3,249 

3,295 

Source: EIA. Note: ElA annual net imports differ on average by less 
than 1%, from Canada's National Energy Board figures. 
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Date 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 
2007 

Total 

Delivered to 


Consumers 


20.44 

20.68 

21.54 

20.50 

21.23 

20.56 

20.72 

20.32 

19.94 

21.27 

Residential 

4.52 

4.73 

5.00 

4.77 

4.89 

5.08 

4.87 

4.83 

4.37 

4.72 

Commercial* 

3.01 

3.06 

3.20 

3.04 

3.16 

3.20 

3.15 

3.02 

2.86 

3.03 

Electric 

Industrial Power 

8.32 4.59 

8.08 4.82 

8.14 5.21 

7.34 5.34 

7.51 5.67 

7.15 5.14 

7.24 5.46 

6.60 5.87 

6.49 6.22 

6.64 6.87 

Source: EIA. * Commercial consumption includes vehicle fuel. 
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Opl Company Name Opl Company Name Opt Company Name 
2 Abraxas 33 CDX Gas 54 Energy Partners 

A1ta Chesapeake 55 EOG Res 
Amerada Hess Chevron 56 Equitable Rcs 
American Oil and Gas Chief 57 Errington midland texas 
Anadarko Cimarex 58 Exco 
Antero CNX Gas 59 Exxon 
Apachc Cornstock 5: Fidelity Exploration and Production 
Atlas Energy Resources ConocoPhillips 61 Forest Oil 

Audubon Gas Consol Energy 62 Fortuna 
Aurora Oil and Gas Contango 63 Fossil Operating 
Banker's Petroleum Continental Resources 64 Galleon Energy Inc. 
Baseline Oil and Gas Cubic Energy 65 Gasco Energy (GSX) 
Bill Barrett Denbury 66 Gastar (Hilltop Resort Field) 
BP Devon 67 Goodrich Petroleum Corporation 
Brigham Exploration Domestic Energy Corporation 68 Hallwood 
Brightburn Energy (MLP E&P) Dominion 69 Hilcorp 

Burlington Resources East Resources 6: Hunt Oil 
Cabot Edge Petroleum 71 Junex 
Camterra El Paso 72 J-W Operating Co. 
Canada Energy Partners Encana 73 Kaiser - Frarlcis Oil 
Carrizo , Energen 74 KCS Energy 
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Company Name 
Linn Petroleum 
Marathon 

Mariner Encrgy 
Maverick 
Merit 
National Fuel Gas 
Ncwfield 
Nexen 
Noble 
North Coast Energy 
Occidental Petroleum 
Odysey Energy Limited (ODY) 
lorleans Energy 

88 Pathfinder (bought back Shell's assets) 

89 Penn Virginia 
8: Petrohawk 

91 Petroquest 
92 PinOak 
93 Pioneer Natural Resources (PXD) 
94 Plains 
95 Pogo 

Company Name Opl l~ompanyName 
Quest 2171~l t r aPetroleum 
Questar unbridled Energy 
Questcrrc Unit 
Quicksilver W & T Offshore 
Range Resources Walter Oil & Gas 
Rex Williams 
Samson Winchcstcr 
Sandridge XTO 

: 4 Schuepbach Energy Yates 
: 5 Sedna Energy 
: 6 Seneca 
: 7 Shell Oil 

: 8 Southwestern 
: 9 St. Mary Land and Expl 
: : Stephens Production 

2 1 1 Stormcat Energy 
2 12 Sun Coast 
2 1 3 Talisman energy (TLM) 

214 Tatonka Oil and Gas 
215 The Houston Exploration Co 

2 1 6 Tyner Resources 

02005 Navigant Consulting, lrzc 



2007 2007 
Daily U.S. Natural Gas Production (a,b) lQ'08 14'08 U.S. Net Proved U.S Drilling at  

Production vs. 4Q'07 vs. lQ'07 Proved Gas Reserve RP US Rigs 
Ranking Company (c) Ticker lQ'08 44'07 14'07 O/O change 010change Reserves Ranking Ratio (d) 5/23/08 (e) 

5. Devon(3) 
6. XTO (4) 
7. Chevron 
8. EnCana (5) 
9. ExxonMobil 1,529 (7.1%) (14.7%) 13,172 2 28 6 
10. Shell 1,162 (2.9%) (4.9%) 2,468 15 6 13 
11. EOG (6) 7.4% 18.6% 4,220 9 11 67 
12. Williams 3.1% 19.9% 4,143 10 11 29 
13. Apache (7) (3.8%) 0.6% 2,699 13 10 31 
14. El Paso (4.1%) 8.2% 3,100 12 12 23 
15. Occidental 0.3% (0.9%) 2,672 14 13 5 
16. Marathon 
17. Newfield (8) 7.8% (22.9%) 1,810 18 11 27 
18. Southwestern (9) SWN 14.9% 74.9% 1,450 19 9 22 

Based on company reports 

I n  rnmd per day 

Independents in green, rnaprs in black, pipelines in red 

Based on annualized Ql'
07 Production and 2006 natural gas reserves 

(e) Source: Smith International Survey (operated rig count) 

(Q APC 2Q '07 production is from continuing operations Source: Chesapeake, June 2008 Investor Presentation 
(g) El Paw production is as of Q1'07 
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X f B  x p d j o h p s u f  BnfsjcboDtfbTI j f t  q3voebyp01ptvqqpsllufn j o u f j s  
fevdxJpobnboesftfMi ~ r f i b t  u f z  hpbcpvufyq~ojohuf  bev\bolbhft pgobwsixlhbt bt 
tm f oyspon f o  h  d r f b  boe qrfioygnepn f t yd f of shz t vqqm sft p v d l  

Ui f Qvoebypox bolt bt dvsfoubqjdwsf bt u f z  dbo hfupgu f dvssfouboefyqfckfe 
t h f  pgefwfrpqn foupgti bmyhi utboet-boedphfen f u  tmfl 

X f  Mj o j y h p d v t f e p o t i  Mihbt boetpxf  bsf rppl j ohpsu f  M tuqvc f l f t yn  bcft 
gipn u f  nHpspqfstxpstjoftdi tibrfihbtqrhz/ Tpqs\dpnstmzobnfAubunftmt 
\qhz o h  f t '?' 

Dtmzpv t i  bsf zpvsclpn qtmzq dvsfouftyn bcf pgu f qlbnafn t jo johqqwfesf t fd t -  
u f vrtjn txf qpdoybnaftfdt- boe tmz dvssfoutme q ~ l d d d e  qspevdypo g s u  f t i  Mihbt 
qrtn@Opuzpvspxobdsfbhf-cvuuf x i  pr f tqrhz/Brtpxf(eoffeqI opx u f  ebcf pguf 
f tyn txftl 

X f bsf brtpjodsftdejozpvspxoclpn q b z ~bdsfbhf qptjypoboefyqfdtfevmjn bcf 
s f C 1 3 M f j  f t yn  bcft gipn zpvsclpn qtmzQ qptjypocz t i  brfi hbt q M  

Cbtjdbnax f &f rppl joh p s u  f rtxftunfstjpo pgbozu joh z p v a  sfqpslfe fy~fsdxrn-ps 
i hd t i  M e  jojonft~psdp@sfodft/ 

X f  b r t p x j m f f e  u f c f t on  ptudvsfoujog,sn bypoxf cbo hfupou f t h f  pgyhi utboet 
b o e c l p h f e n f u  tmf bspvoeuf c lpvod Tptmzujohzpvcboti bd pof ju fspgupt f  
xpvrecf nvdi bqqsfd~bcfel X f  nbzcf cbdl M s x j u  npsf rvftypot joup t f  bsfbtl 

Ui f e j g q p t t j c r f ~ x f k  brtp ji f Ipi hd bqsjn kclpolbduqfstpogsgnpx .vq 
rv f typo t -qs fy fx  b z u j o h x f  sfqsftfoubcpvuxi buzpvhf t i  bdex ju  v t l  
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Questions Responses No Response Total Questions 
Total Remaining Proved Reserves in Play 

Total Remaining Provcd Rcservcs in your Acreagc 

Expected Ultimate Recoverability (EUR) for Play 
Expected Ultimate Recoverability (EUR) for your Acreage 

Estimate of Total Natural Gas Resource in Play 

P2 Estimarc (Proved + Probable) 

P3 Estimate (Proved + Probable + Possible) 
Current Play Production 

Projected Play Production 

Currcnt Production for your Acreagc 

Projected Production for your Acreage 

Acreage Position 

Other 

Total 
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