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arplcyed, a ro:gh estimate can be &taiJled of tlre inryector rrork load
per state/pr.ovilce. Hcrsrer, it rust be noted that rryork load allocation
aIIDng hspectors is affected by the dist-rjbution of well locations,
ery>loration areas and field offices, prodr:ction characteristics, and
nullEr:otls other fastors. Actual work load nay varT cpnsiderably fr.ur,
these estimates. hlcnting, l{erl }E:<ico and coiorad6 had t}e higirest
nnber of rre11s per inspector, with 2,498, 2,403 artd 2,119,
respectively. ltcntana was again fo:rtJ:, wittr L,057 wel1s per inryector.
Utat!, Alberta and lbft]r Dakota had tlre lqrcst ratios with 411, 405 and
317 respectively. C\rn:ent inspector workload in all the states and
Alberta has lessened due to tlre drarnatic decljne in rrorld oiI prices and
corzespond.ing reductions in o.<ploration and prod:ction

I,tcntana has the lq"est budget for regr:lation of oi1 and gas activities,
but it is also ttre only state t}at has not taken over a&rdnistration of
ttre tlndergnor:nd Injection Control (UIC) program frun tlre Enrirornental
kotestion Agenry (PA) . Field staff in-Alberta, Colorado, Iiiorth DaJ<ota
and llan ltExico are responsible for UlC-r'elated i:rspections in addition
to otlrer duties.

Geograpldc distiibution of tlre ildustry varies considerably anong the
states. With the entire eastern trrc-thirds of its courrties containing
oil and gas prodr-rction, l'tuitana prcbably has nore taritory for
inspectors to cover than the orther states. GlIy ttro states, liEri, lExico
and l\bft.h Dakota, have concentrated oil and gas production. Gas
deposits are located in ruch of Alberta elccept the nortlreast Era::ter and
along the western border. Oil deposits are rrDre conc€ntrat€d in central
Alberta but erLend cnrer threequarters of the length of tkre proviace.
Inspectors are located in nine district otfices in order to corzer this
octensive terzitory.

B. Seisnic D<ploration

Seisnic oploration regrulations, short, hole plugging regulations and
field inspection practicres var!, €rrrpng the states prirnarily by tlre annr-rrt
of inforrnation and leve1 of cqrtast with ttre regu:Latory agency that is
reguired before seignic qnratj-ons corrrEnc€ and dr:ring or after
plugging. Ilers l4exicrc is no,t included in tlris ccrrparison because it has
no seisnic regrulations.

In llbntana, I.Iorth Dalot:' and Colorado, co:nties issue penirits for
gecphysical activity. t"bntana's statr:te requires the seisnic
exploration ccm[Eny to file a notice ot intent wittr the state and t]re
cotmty, and also requires tlre cor:nty to rotify tfre state wtren a permit
has been issued. In practice, tlre counties norrnally telephone oi1 and
gas division staff so there is an cpportuniQr for discussion of the
planned activity with the crs/s before r."ork begils. Ccnpanies planning
to engage j-n seisnic orploration are also regurred to notify tlre sr:rface
user of tlre a;proxirnate tine schedule, provide nanes and addresses of
ontact [Ersons for the ccnpanies irnrolved, and iderrtify the nr,rrber of
its sr:reQr brd, the sr:rface areas to be oplored, and arry anticipated
reeds for water. the Nor*r Dakota oil and gas statrrte contains sj-nrilar
regulrenents, and also gives cor:nties authority to condition or restrict



oil and gas exploration ttrrough ordinances. ltcrth Dakota oi1 ald gas
agency staff do not ilspect seignic shot holes at any tjnE. this area

. of reg:lation is considered to be occlusively r:nder tlre cor.rnties,' ]urisdicti-on. In }tcntana, a representative sanple of shot holes is
inryectea by state.oir and gas itatf after plugg:lg is ccnpleted..
@Iorado's inspections also occur after p1"ggini.

In I'mTcndng and Utahr tlre state oil and gas agencies issue tlre orplorationpermits. _I{ycrniag, Utah, Alberta and Colorado reguire ccnpanies'to filenotices of iltent for each orploration operationJ Contenl. ot tlenotices varies-by state/prorilce, and, ilctuaes descriptions of theplugging Procedures, depth and nr^urber of holes, naneJand addresses ofcontact trErsons, and tine and location of tlre cperations. Vrycnringrequires ccnpanies intendilg to condr:ct seisnic shot hole o<iloration toneet with oil eind gas_ agenqr staff before @inning to operaL in ttrestate to discuss regr:latory regtri:-enents. s6isruc-operaiioors in utatr
and A1ber:ta are usually witres=.a Uy an inspector.

AI1 of ttre states and Alberta protri:rit seisnic shots wit}-in a specifiedaistance (usuaIIy k mile) or uiritaings, springs and water rte11s. utarrsgnrlarly prrotects "ctrltural and natr]ral,'' feair:res. Alberta alsorestrictg enplorati-on in certain envirorrrentally sensitive areas such ascritical wildlife habitat- on public lands. ttrii requirsreni aFpearssimi]ar to restrictions tlrat ihe u.s. Forest Senrice and Bureau of randray put on driI1 permits.

All of tlre states occept cororado iequire advance notice of pluggingcperations- efuggr-ng reguirenents are sjmilar arrDng tfre staies and.rlclude specifications tor rnaterials such as uentonite and waters}::ries or coarse grotrnd bentonite or ."nrent. depending o., tt" presenceor absence of water in tlre hore. trbntanars Boardof oii and GasConservation is evlluating potential changes j-n tlre regulati.ons to
-requrre plugging with coarse grrctrnd bentonite ratier t}tan abentonite-+rater sJ-urry in certa:l epes or hoIes.

fntalars statute allcnrs surface orners and ccnpanj-es to agrree topluggi-ng nethods other than those specified by tle eoara. randorners i-nIb^r l\Exico also specify the plugging requirercnts. ln other states andAlberta, the ccnpanlr ney use-afGrnaU-ve nethods only with the atrprcnral

AII of the states regurire a re1rcrt subsegr:ent to ccnpletion of plugging
indicating t}re location and dale of ttre cp,erations. 'Coioiua";" is thenbst detailed because it nu.rst also include inforrnation abor:t tlrepluggilg rnaterials and procedr:res, and identification of any water that
was encounterred.

C. Pernrits to Drill
Pernrits to dril1 were ccnpared in terms of application crcntent,processilg tiJIE, timing of site iaspectionsr-and authority to conditi-onperrnits for purposes of enviionnenGl protection. all of- the statesreqLlire inforrnation about tlre q>ecitiC location of the drill site, t11e
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rEurE and elpected depth of ttre targeted strata, the casing that is
planned, celrEnt points, and otlrer aspects of the driuing progiram. Ttre
ditferences eramiaed in ttris study foctrs on hcni envirorrrental protection
aspects of t}e drilling crperation are addressed.

Alberta requ.ires drilling plans that jnclude descriptions of site
const:rrction and nailtenance operations in addition to a description of
the drilling prograrns. Plans for final disposal of rn:d and fluids nust
also be subErLitted. If tlre location prcposed for dri11irg is
ernzircrsrEntally sensitive, 1=rsonnel frcm concerned agencies rnay inryect
tlre site. The Erergy Resources Conserration Board rnay sr:bseguently
prescri-be road locations and attach envircrrrental stip:lations, as
neoessarfz, to any aspect of tlre drilling operation. Drill- permits nay
also be denieo.

As d.isctrssed in tlre nort section on reserare pi-ts, I{ycrrLi:rg regr-rires
certain site-specific ilfonnation i-n a separate form that is attached to
t}te drilling pennit application. lb otlrer state requires writt€n data
descriJring the site location before drilling c€rrrrEnes. Hcruesrer, Utah
recJui:res a pre-drill inspection before the perndt is approrzed. The
inspec{ion includes an assessrrEnt of site soil and water characteristics
in order to establish pernuit stipulations and pit constnrction
requirelEnts. llcrth Dakota iaspectors visit ttre drill site after tlre
penruit is appr.oved, but before the rig arzives in order to perform the
sane tlpe of assessrent.

Because of the pre-drill inspection, Utah reguires 7-14 days to process
permits. A11 of the other states try to proc€ss the applicatj-ons tlre
sare day tley arre received, unless infor:nation is nissing. l4ontana oiI
and gas staff often dj-sctrss drilling plans with the cre!{s by telephone
befo:e field work begirrs. In both Colorado and l6ntana, the first site
inspection typically ocanrs after the perrLi-t is isstred and drillilg has
csnrenced. In t€w ltE<io site inspec{ions t1picalIy oceLlr after
dri1li-ng is ccnpleted.

The oil and gas agencies i.rr Utah and l[rcrdng rnay attach special
stiprlations concernixg surface use and pit ana road mnsbrrction. In
lbntarn landqrers rake agr.eenents concerni-ng road placenent and surfaoe
use.

D. Resenre Pits

Drilli.:ng fluids rnay have very high crcncentrations of sa1t, especially
chloride, and also nray iaclude concentrations of oi1 and grease,
sulfates, total dissolved sol:ids (mS) , and various additives thatjnclude toxic trace netal ccnpor:nds. Resenre pits are potential sources
of gro:nd water ocntami.:ration if the fluids are allcxnaed to escape or
migrate to the subsr:rface. Ttris str:dy does not irrclude a ccnprehensive
assesgrent of scientific literature docr-urenting tlre relationship of oiI
and gas wastes and produced wat€r to wat€r gr-rality contamj.nation. A
ntJnber of stud.ies have been done in vanous states that indicate site-
ryecific or agtrifer-specific water @ntamination pr&lerns occtrr when
reselare pits and prodr:ced water pits are not properly designed and/or



reclajnEd. qE rrch-ure and E:a1ity of prodrrced water, drill nu.rds andother oil_fierd waste, pr"oxirnity and quality of sr:rface and gro:ndwater, and clraracteristics of soil and r:ndergror:nd strata, nu.rst all betako, i,,to consideration in determiling the lrctential for water
contamination.

I^rycn'dng is r:nique aIIDng tlre states in requirjng a special a;plication
form for reselr/e pits, qtr-ich includes a site n+ *i pldn, ]-nfornationabout sub-soiIs, a surface water nrap, a cfrenricai arn{rsis of water attlte-?ite, a plan for final disposal-of the rn:d., and a'aescription of threseaIfug rnaterial that will used and hcxu it will be installed. Follcriing
re'rzienr of th-is &ta, the oi1 and_gas agency may nodify the plans on acase by case basis. As disctrssed-above, l6rtn-oa*o,ta-and uiatrlnspectors visit drilung.sites before i"tirity occlrrs, in part todeterrniae reselr/e pit- siiing and constn:ction i.quiienE rts.' rn utariresen/e pits may not be sited_on porous soils r:niess they are 1i31ed. rn
9F"I areas, eitlrer tight soils nirst be present or tle pits nnrst uelirted in a rnanner acceptable to tlre goarh of oil, C,as and lr{i1ing.colorado and Nelr Irb<ico havre no specific p".-ar:.ifing inforrnationreguirarents or inspectlon= f?I resenre pits. Both colorado and rtlcnringrepolt that nost of ttreir dr1ll mras are-rpt salt-based. ALberta,s

' reserye pit regulations are being revised. C\:rzent requirelrEnts pruridethat waste nust be confined to the site and nnrst be Umited to 61000barrels unless a. special application ii iiiJ and app:ro'ed.

Il'"ts|" has gereral nrles for resenre pits tlrat reguire constnrction tobe 'adeqr:ate to prevent r-:ndr:e harm to Lr.," ="il or riat:rl ;8r.,, Arsor- nlwlhen a salt base nud systan is used....;-th"-;;;;ii*ii,"p u"sealed u*ren necessary_to prenrent seepage." rnspections nonnally do notocc'ur until after arilin| has ccrrnenced. soirs data and andinforrnatircn abort depth to water table are not included in-tireapplication nor is Jmilinu.un adequacy standard for constnrcLion orsealing defined. - :

Drilling site reclarnation nettlods appear fairly consj-sterrt arong tkrestates (including colorado and Nerv lt&ico), buL nethods of finaldisposal.of tlre rnds and fluids vaqf. rt is inportant to note that pitrecl-a.nation is an essential ccnponeit of the "-ii;Ji; ;;;iundesirable discharges or escatri of fluids.
llcrttt Dakota and Qcming regrulations reference piling of tcpsoil dr:ringpit constnrction. lbst states regr-rire u=t th" surface be restored toas near original condition as trrcsiible, alttrough landcnnerspecifications ntrst also be foffcrrea. rn lte$, Mexico, d.istrict oil andgas. stpglvisors have authority to ryecify disposal and sr:rfacerestoration nethods, but contor:ringand ie-seeding are not necessarilyr"eguired. rn lbntanar previous p.6arctive capari-iity rnrst be-restored.I\brth Dakota requi:res reseeding ivitrr native =i""."= ald r.estoration ofthe access rcad-and pad unless t}e landcx,vner 'ry."ifi..= otSer:\rise. llcrEh

and trloning require reclanation to Ue cixrpfete wittrin aL feastone year. The other states do not specifu a urre frane. Ilcrth Dalotaalso reguires a notice of intent to ieclaim and vericaf 
"peio,rr"f 

beforethe corpany proceeds.
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In Colorado drilIing nuds are generally not considered toxic because
they a{e primarily bentonite and water based. Such ruds are cunronly
rsrrnred frcm tj:e pits and discharged to tir:- sr:rface.

Ilre Utah l{ea1th Deparl=rent ?eguii€s renrxraT of reBenre pit liquids and
disposal in appr.oved ponds. With apprcnzal from the depar-trent and
Iandcxvner, surface disposal of the ru,:d j-s also alIqoed. Alberta
regr:irenents are similar to lJtah's;

Aceordi-ng:to lbntanars:lrles, waste nust eitlrer be'renoved-or br:ried at
tlre r*rell site to a mininr-un depth of three feet belcry t}e restored
surface of tlre land. lEttrods of d-isposal of nn:ds/fluids renr:ved frcnr
the site are not specified in tlre rrtles, but irtclude discl:arge dom
hoIe, or haulilg to anotlrer site re-ure. Oi1 and gas agenry staff
reqr:est cqnpanies to.obtail prior approzal for dcnm hole d.isposal. In
scnE cases tlre liquid ray be hauled ar,lay based on landcrrner
specifications. In nnst cases the nnrd is left in tlre pit. Liguid that
has not evaporated is drajled off by squeezi-ng and trrendring the pit
prior to leveling the site.

E. Intelaqencv Water Q:a1ihr Jr:risdiction

In all of the states t}e healti/water quality agency and the oil and gas
agenq/ harre scneu*rat overlapping responsi-bility forwater quality
prot-ection. Oil and gas agencies are usr:ally resgrcnsi.ble for on-site
disposal in pits and UIC (except ltlcntana), and health/water quality
agencies are resporsi-ble for permitting surface discirarges and off-site
Cisposal irt ccnnercial pits.

AI1 of the state oil and gas statrrtes'convey autlrority to the oil and
gas board or cdnLission to require tlat drillhg, casilg, prodr:cing and
plugging of rrells be acccrplished il a nanner t}rat presrents the
pollution of fresh water s;trpplies by oiI, gas or salt water. Gt the
other irand, the health/water quality agencies are given greneral
responsibility for protecting the gr:ality of all state waters. AII of
ths states report scne prcblsns in-srootfrfy regrulating protection of
water quality wittrin the oil and gas indr:stry.

Oil and gas agencies tend to enphasize production and consenration of
the oi1 and gas resource and prevention of waste as t}eir prinary
sta.tutory reqrcnsiSility. These agencies do not t1pical1y include
environnental specialists on tleir staffs. The one e<ceEtion of the
states sr::rreyed is New lExico. An ernrirornental unit has been fonred
within the oil and gas agenqf to cnrersee those portiors of tlre
regrulations concernjrg water E:a1ity protecticn and to be the liaison to
the ernrir.orurental/water E:ality agenqf. Agency jrrteraction rxrdor:btedly
is entranced because tle Nevrr lrExico Watdr O:ality Coniliol @nmission has
oversight reqrcnsibility for both the oi1 and gas agency and the
envirorurcntal agenry. A special nsrorandrlr, delineates the agencies'
respective duties and calls for close ccnnurrication and coqeration
rr'here reqrcnsiJrility is r:nclear. In such i:rstances t}re agencies are
cltarged with reaching n'u'tual agreenent as to lead agenqf stattrs and


