>

1 L
4 o i
A \ i L
o .
Lol e
%’E
) : .
oD :
E . | .. .
%, .
%) | L
S — ] - M ..A |
. m_\.m o g _ A
ey _. R W . B o )
I K Mw. .n,.nu....f. AW. 7., .
Tl EE S o _
4..... . l|| A. G m .
%. | _ 5 O s -
. =
MN . p= ..M o .mw : .
Q | Do m m
» £ - <
ﬁﬁ m T o @
s’ . \ O Q
- 5328
e zE
% Lo T - ) ...mw SR —




-

United States Department of the Interior

BUREAU OF INDIAN AFFAIRS
iR REPLY REFER TO: o MUSKOGEE AREA OFFICE
Real érop. Mgmt., MUSKOGEE, OKL AHOMA 74401
Environmental Quality

_ maY 30 1978

Honorable H. Dale Cook L _ )

- U. S. Distri¢t Court Judge -~
Norther District of Oklahoma
Federal Bldg.

" Tulsa, OK 73104

' Dear Judge_ Cook:

. The ‘general purpose of this Pro_ject is to prov1de an 0il and Gas Leas.mg
Program. for the Osage Indian Tribe in Osage County, Oklahoma, in strict

- compliance with existing Federal Regulat:.ons of the Bureau of IndJ.a.n
Affairs, Department of the Inter.lor.

) ' 'The total area to be affected by this Project includes the total area of
Osage County, which con51sts of a total of 1,476,480 acres.
There are no known threatened or endangered spec1es of .flora or fauna
within the Project area. However, should any be encountered dur_mg any ' [
phase of these Projects; measures will be taken in accordance with the . { 5
Endangered Spec:.es Act of 1973. There is no record of Archaeclogical or
"Historical resources within any Project areas. The Project contains a
© 'clause requiring that work cedse should any heretofore unknown h_LstorJ.c ’
vcultu.ral, archaeological resources eligible for inclusion on the Natlonal
'*.Reglster of Historic places be encountered at anytime. If any resources
are encountered the adv.lsory council on Historic preservation will be
informed. Protective measures .are being carried out in accordance with
- the existing Federal Regulations to prevent existing fresh water zones
Y% . from being contaminated as a result of this program. These protective £
: ‘ ."measures WJ.11 cont:.nu_e to be J.n farce. and ,effec.t. ‘ . ’ L

The review process indicated that s.lgn.zf.zcant enviromental 1mpacts would
not result from the proposed action. - Consequently the decision has been
made to issue this notice of intent not to brepare an Environmental
Impact Statement. This action is taken on the basis 6f a careful review
of the environmental assessment, and other supportlng data, which are on _
file in the above Office. _ : : L

The following Laws have .been coné-idered in making this Declaration:
National Environmental Policy Act (NEPA), P. L. 91-190
Clean Air Act, as amended 1977 B BRI
Federal Water Pollution Control Act Amendments, P..0. 92-500 & 95-217 - -
Noise Control Act of 1972, P. L. 92-574 T




- Federal Insectlcz.de, Funglc_;de, and Rodenmc1de Act, as amended, P. L.
! / T 92-156 :
! " \Resource Conservatiee and Recovery Act of 1976, P. L. 94- 580
Toxic Substances Confrol Act, P. L. 94-469 ;
_‘Safe Drinking Water Bct, P. L. 93-523 ' :
Marine Protection, Research and Sanctuarles Act of 1972, P. L. 92-532 .
R Rivers and Harbors Act of 1899 - - .

0 ; ‘ Historic Preservatiom -Act of 1966 s P. L. 89-665
P ' Archaeological and Historical Preservation Act of 1974, P. L. 93-291

National Flood Disaster Protection Act of 1973, P. L. 93-234

Flood Control Act of 197G, P.. L. 91-611
" Flood Insurance Act of 1968, P. L. 90-448 and 92-213

“Coastal Zone Management Acf*_. P. L. 92-583

' The Housing and Commszmity Development Act of 1974, P. L. 93-383

'Fish and Wildlife Ceoordination Act of 1958, P. L. 85-624

Endangered Species Ack of 1969 and 1973, P. L. 91-135 and 93~ 205
. Marine Mammal Protection Act, P. L..92-522

- Wild and Scenic Rivers Act of 1968, P. L. 90-542

Water Resources Planming Act'of 1965, P. L. 89-80
»'Reservo.u' Salvage Act. of 196@ , Pe L 86~ 523

Alterat_lve Dlsaontzme the productlon of oil and gas in Osage County.

N S '§.1ncerelg yours,

T
»
]




ENVIRONMENTAL ASSESSMENT FOR
THE OIL AND GAS LEASING PROGRAM

(OF THE OSAGE INDIAN TRIBE, OSAGE _

COUNTY,  OKLAHOMA

US Department of Interior-
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Muskogee Area Office

Muskogee, Oklahoma 74401
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1. DESCRIPTION OF THE OSAGE COUNTY, OKLAHOMA OIL AND GAS LEASING PROGRAM

A -Thé purpose of this env1ronmental assessment is to descr1be and ‘evaluate all
aspects of the oil and gas leasing program in Osage County as it is supervised
under existing regulatxans by the Bureau of Indian AfTa1rs (BIA) The'assessment

is compr1sed of four chapters wh1ch provide: (1) a descr1pt1on of the on-

going oil and gas leasing program and its operat1ona1 components, (2) a des— '
f ; . . T B .
i‘ o ’_cript1on of ex1st1ng envaronmenta] conditions and probable future conditions

{w1th-future proaect1ons made to varying times for various sections). (3).an

5 eva1uat1on of actual or potent1a1 environmental: 1mpacts related to the oil .
%g_ﬁ | and gas' leasing program, .and (4) a list and summary of the consultat1ons

. and coord1nat10n carried out w1th Federa] State, local and private groups
EE “or agencies durtng the preparat1on of the report |

] ) A LOCATION AND SUMMARY OF PROGRAHM )

3 g ;. .~ - Dsage County,-the study-aéea for the program cons1dered here1n, is the 1argest
E; % f"v- of 77 ‘counties in Ok}ahoma encompass1ng a total of 1 476 480 acres. As-shown
3 | 1n F1gure 1, it 1is 1ocated in the northeastern portlon of the State Osage
Ei§é _'- _ County is bordered by- Kansas on the north, the. Arkansas R1ver on ‘the southwest,

Tulsa County on the southeast and Wash1ngton County on. the east Pawhuska,'
E the county. seat, is centra11y ]ocated A]though the maJor1ty of the study area

is snarsely populated, an extension of metropolitan Tulsa has:prpduced an urban
area at the far southeastern corner of the county. Except for large flood p1ain3'
. @long the Arkansas River and several other major streams, the tppography.of.tﬁg

county is characterized by gently rotling hills. These hi]1s-are generally

L ? :covered by native grassland and wooded 1ands and are used pr1mar11y for catt!e .

o

grazing.

o« O
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‘iéh'%ﬁe iate 1800;3, fo satisfy the need for a permanent homeiahd, tﬁe Osage
i 'Egﬁ&fahs_purchased 1,469,077 acres of Oklahoma Territbry land at about $0.70
- %géfﬁtfe ftom the Cherokee Indians. A Cohgressiona} Act of June 16, 1906,
 v;ﬁ¥éh giranted statehood to Oklahoma, providéd that-the'Osaée_Indian Reserva-
vﬁg{dh wou1d'5e established.as a‘separate county of the state. ATthough this
E Irggisiation incorporated most Osage Nation-affairs with Oklahoma State govern—v
: t fent, an Act of June'ZS, 1906-(as amendedj, spec1f1ca1]y p]aced mineral

;managemeni and deve}opment-andAjfs financial control under Federal jufisdiction.

-~ . -

AR CEY énd gaufdeve]onhentnbegan in the county -on March 16,'1896'whenvthe firsﬁ'

i1 and gar: lease»was obtained by Edwin B. Foster of -Rhode Island. That lease

covered all of the Osage Ind1an S m1nera] reserve and was for a durat1on of

 A30 years. Th1s 1n1t1a] lease ‘was extended for an additional 10 years, but

'then cpvered on]y the eastern half of the county.‘ Starting 0n.Apri] 20, 1916,

]éases-wern‘so]d-at public auctions; which now are held three times annually.

_Tracts could then’ be leased either: for 011 or gas. 'Combihatipn oil- and gas

leasing beqan in October of 1974. The’ first oil we]] waS‘comp1eted in OSage
County in HMarch-1897 as a dhy hole. Thé first producing 0il well was brought
in on Octoher 28, 1897, and the flrst oil from. the we]] was sold in May 1900

About 34 000 wells have been comp]eted in Osage County since 011 and gas

deve]opmen, began.

Since 1906, respohsibility for the Osage oil and gas leasing program has been

defined through a sequence of Federal ]egis]ation. Currently, the US Depart-

- ment of Interior, Bureau of Indian Affairs, supervises the leasing program

through its Muskogee Area office. Déi]y.operations_are conducted by the Osage

Agency at Pawhuska, Oklahoma. The Sebretary of Inferior, or his authorized



representive; is uitimately responsible for approval'of'leases ‘The
'Super1ntendent of the Osage Agency is the BIA emp]oyee with this delegated

' authorlty

The Federal involvement w1th the Osage oil and gas 1eas1ng program has been
- deemed ‘a Federal action requ1r1ng compliance ‘with the National Env1ronmenta]
Policy Act (1969) Judae H. Dale Cook, US District Court, Northern Oklahoma
'fD1str1ct ruled on -May 4, 1977, that the BIA was responsible as the lead

agency for producing an environmental assessment of the. program for cons1der»

-

:at1on in matters pending in that court.
. oy :

T e e L, L




B.  PROGRAM BACKGROUND

The Structufe and magnitude'of the present oil and gas']easing program in QOsage.
-Coﬁnty results from a secuenée of 1egisiative decisions, the availability of
: energy resources in the county, the national demand for energy; and the impfove_.

'mentfbf petroleum extraction technologies._‘Hi§tori¢a11y, these factors have

comb1ned to ‘make Osage ore of the 1ead1ng oil -and gas producing counties in

éé p= Ok]ahoma. :

: 1.:::.E§fab1iéhmen§_of Q§agé OWnership and Authority

?he purchase of the1r current ]and holdings in Oklahoma from the Cherokee Nat1on
[E .énAﬂ ‘was -transacted by the Pr1nc1pa] Chief of the Osage Indlans on June ]4 1883.
'::;AAJuneuJA,-IQOG, Congress1ona] ‘Act incorporated the Osage Reservation into a

L, - 7 i colinty-of the new State of Oklahoma.

£é ? fﬁ,@n;ﬂﬁﬁg@Z&,{]QDﬁ, another Act of Congress provided that “"the 0il, gas, coal,
;E 2 | brvefhér:minera]s covered by the lands for the selection and division of which
. }mrov:s1en 15 hereln made are hereby reserved to the Osage tribe for a period

y f1Ve years from and after the e1ghth day of April, nineteen hundred

.1;;3T ~‘1;-fur1her au;hor1zed and directed that a roll of the Osage'
\ ffgbe*estﬁbiﬁshed_to récord the 1ega1~membefship thereof. It provided for

;;a;gg'aQQthegt,of all ‘lands belonging to the Osage Tribe (with certain exceptions) -

.g"~ ;g3¢@~§hg;z@gzg;o;age Indians enrolled at that time. It reserved from allotment

“-'f? 1yg?gﬁgggg§$gigqa],:andeother minerals, but directed that the royalties received

v,Tfﬁweméﬁﬁheﬁa]-productiOn be distributed to -the membership of the Osage Tribe in

fétcbfdenééfwith the legal roll. The Act pfovided that the lands, moneys, and




\ L . : ,
mineral-royalties of deceased Osage Indians should be equally divided among

their legal heirs.

On March 3, 1921, Congress passed an Act which reserved mineral interests to
the Osage 1ribe until April 7, 1946; provided that all. valid existing oil and

gas ]eases on April 7, 1931 (25 years after the initial peraod begwnn1ng

Apr1] 8 1936) would be rev1ewed upon ‘the same terms and extended, subJect

to all other provisions of the Aet of 1906, until the date of April 8, 1946,
_of as long thereafter as oil'or gas is found in paying quantities. An amehe-_
ment of the Act”of 1906 on March 2, 1929 extended the mineral estete resereed

" to the Osage Indians until.April 8, 1958. Another amendment .of ‘June 24, 1938

'extended the mineral estate reserved_fo the Osage Indians until April 8, 1983.

On October 21, 1978, Congress again amended the original Act of 1906, but 1nstead
~of grantlng another exten510n of 25 years or less, the latest amendment extended

" Federal trust supervision over the Osage mineéral estate in perpetuity (that.is,

fqr an indefinite period, an annuity payable forever). The US Department of
Interior is forever vested with complete supervision and management of the Osage

mineral estate.

-~A1thouqh the or1q1na1 Act of 1906 and its amendments have contained . varlatIOns
in wording, the State of Oklahoma was author1zed to tax income from the Osage
m1nera1 estate. The gross production tax on oi] and gas-going to the State'froh
;royalties to the Osage Tribe is currently 5 percent annually, which is the 1ega]_
-iimit. Presently, the gross production téx for bperators in‘OSage»County and
throughout the'remaihder of the State is 7 percénf-annually The - Ok]ahoma Tax

'Comm1531on is the respons1b1e State Agency wh1ch co]lects the gross product1on

_ tax.




2. - History of 0il and Gas Field Development and Production

_ Edwin B. Foster, a railroad contractor in Kansas, suspected that the southern

Kansas 0il fields extended further south into Indian Territory. In 1896, his

- third exploratory well struck oil. It was located near the eastern boundary

T

of 0sage .County and originally yielded about 20 barrels of oil per day.',Be—

-cause of th=. lack of transportaﬁibn, development of a market for this Oklahoma

;rudé oil had to await construction-of a railroad spur Tine to Bartlesville
and constru:tion of a pipeline from»the well to the railhead. This construc-

tion was fiﬁished in 1900 and the first oil was sold fof.$1.25 per barrel.

ﬁphihg'tﬁe “jrst complete fiscal year (ending with June 30, 1901); Osage

.Cdunti prbdzCud 10,536 barrels of oil. By 1903, annual pfdductibn was over

ﬁRO 009 Larvels. One'million barrcls production was reached by 1905 and

f5 000 OCO tarrels was reached by 1907. " Between 191f and 1919, annual pro-
duction reﬁa1ned fa1r1y steady at around 10,000,000 barrels annually. A o

peak wagsr(ached in 1923 when over 40,000,000 barrels of oil were produced.

' Thi$7wak'f(110wed by a dacline to less than 10,000,000 barrels annué}]y by
31933 -iA”]érge-ppak in 0; 1 production in Osage County also occurred in 1959 at

f-;28 105 000 barrels annua]ly. This production increase came with the adveht

 7of wxdespread waterflooding. Beginning in 1974 and continuing to the présents'

another 1ncrease in production is evident because of increased exploration and

,1mproved re covery methods enceuraged by high oil prices. The historical trend

= iﬁ:biiépfo(uction from Osage County is shown in Figure 2. Projected production

a1$0-i$ shown for three possible s<cenarios to the year 2000.

~

£
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}\ qnd 01! produrtlon in Osage County 1s Trom pa1e0201c sed1mentary rocks-

yyove the crysta]]xne rocks that form the basement in Osage County is a
sequence of sed1meatary rocks whose th1ckness ranges from about 2,000 feet

Her peaks of pre- Eambrzan roeks in the southeastern part of ‘the county to

+iyeut 5,000 feet in the western part.

The lowermost 1,400 feet of the sedi=

sontary rocks is cemposed mainly,of limestone and dolomite, rangﬁng in age from
‘(gagmbrian to Mississippian.

s AR R

|
PSR

"0il and gas are produced from several zones in
' :{ﬁmse beds. The succeedﬁng_3,000 feet of strata is composed mainly of shale,
1!umtcontein; some beds of sandstone and limestone and, in its uppermost part;
#ome beds of redrock._ Ihe:aée of most of this seoucnce'is Pennsylvaniah,
wflthough th»2 uppenmost part'is‘Permtdh. The Penhsy]vaniah series in Osege

ounty 1nc]xdes 14 zounes that are 011— or gas-bearing, and some of these zones

mﬁnta1n several oil- or gas—bear1ng sands. Of the 14 zones, the Bart]esv1]]e

;um Burtank sarids, -in the Cherokee sha]e, have produced most ‘of the oil and gas

Deve]opment of oit product1on in Osage County has placed: comparat1ve]y modest

4kmmnds on drilling techno]ogy throughout the history of the field. The bedrock

iis comparatlvely easy to drll! and oil is found at relatively sha]]ow depths

with general]y 1ow reserv01r~pressures. These conditions were very favorab]e

2 for the cab!e—too¥ drill rigs used during the early phases of the petroleum

£ra.  In th:s method the well 1s formed by repeated percussion of a too] bit

: 3Which is. raised-and_lowered by a cable from the surface. This type of rig

g vas used un:versal]y throughout the Osage County area during the development

per1od ‘and the high production era of the 1920 s.. The favorable drilling

conditicns nd reduced field activity during the 1930's and 1940's kept cable-

]

G tltig in genctal ase in Osage County. well past the introduction of
B "otary driltiing in'mary other areas. A few wells are still being drilled by
ﬁﬂé‘ " table-tool -2ach year inOsage County. During the-early period of production
L)
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T jce discharge of brine were common
¥ 4

WaSs Titt]e control of surface field management. Spiilage of oil and

2y
93

he typical well be1ng drllled in Osage County at present 1s 2 000 to 2,500

apt dtop using 4.5 and 5.5 1nch €asing. It is dr1]1ed by a rotary rlg _
Lnich-is transported to the site by ‘truck in knocked down conflgurat1on.

tach dr1}]1ng operat1on may occupy as-much -as one and one-half - acres. This

inc]udes thc actual werking. space temporary pits for the storage of drilling

fluids, and aux111ary equlpment.ﬁu o

o Dur1ng the nar]y staqes of the product1on in the County, and extending through
WOrld War Il, wells were operated hy natural flow or pump1ng for as 1ong as
they producvd enough to make a prof1t when product1on declined to an uneco-

’ nomic Tevel a well was abandoned As genera] product1on decreased throughout

'.the area secondary productlon techn1ques came into use. These methods st1mu1ate

: recovery of 011 by us1ng some of the we]1s to re- 1n3ect f1u1ds into the reservoir

formations in order to move or d1sp1ace 0il toward other we]]s. The br1ne wh1ch'

is unavo1dah]y produced with oa] is frequent]y used as the re- 1nJected f1u1d
“Acid treatment or mechanxca] fractur1ng of the rock around we]]s a]so can be - .
”used to restore or maintain product1on by 1ncreas1ng the premeab1]1ty so that

011 can f]ow more easily into the we]]

kt presext two groups in the county (Ph1111ps Petro]eum Company, and Kewanee
' Petroleum--now awned by Gulf 011) are experxment1ng w1th chemlcal treatment of
the re- 1n3e<ted f]u1d in order to enhance its ab1]1ty to mob1112e remaxnlng 011
within the reservoir formatIOn and to move 011 more effectlvely to a produc1ng
well. Thesce tert1ary recovery techn1ques are expens1ve and are on]y in the
experimenta® stage in several. parts of the country, If 011 pr1ces rema1n h1gh

or increase further, they may become econom1ca11y feasxb]e methods for 011

recovery. o jff._' 1T0"
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itendent of the Osage Agercy. Primary components of the program operatlons

: manageioil and gas oPerations on the Osage Reservation. This responsibility

o

“includes, but is not ]1m1ted to (1) approval of ‘all oil and/or gas mining -
_]eases, (2) approva] of drilling, workover, and plugging operatlons, (3) main-

- taining accurate records of a]] product1on and income rece1ved, (4) appra1s1nq

responSIb]e for manag1ng all aspects of other mining and mineral operat1ons

'than 011 ani Gas s B ) | S | Y R

R

' PROGRAM OPERATIONS

The 01] and gas 1ea<1ng program in O age County is operated by the Superin-

.=inc1ude geophysical exploration, leasing procedures, well drilling, energy
production, well abandonment, transportation systems, and safety and environ-

~mental -controls.

1. _’Eﬁggq@ujhgqgtﬁona} Respgnsibi]ity and Procedures

The'Superintendent of the Dsage'Agency has the de1egated responsibility to

damages and collect1on of compensat1on for damages on restricted Indlan 1ands, - »'i

(5) reviewing'a]l incoming well records to ensure that they comp]y with Agency

z"standards; (6) monitoring overaTl‘TeaSe operations: to ensure that lessees -do

. not cause pa]lut1on (surface or subsurface), and (7) ensuring that lessees

carry: out 1ease operations in a prudent manner. The Super1ntendent also is -

i AR, | 1 s e

SRRt

on the Osage Reservation, which 1nc]ude, but are not 11m1ted to sandstone,-

.gravel, clay, sand,and Timestone mining permits. A comp]ete 11st of the respon~‘w
sibilities of the Super1ntendent of the Osage Agency is presented in the Code

of Federal Regulations, Title-25, Indians, Chapter 1 Bureau of. Indian Affa1rs,eu ;
Part 183, Leas1ng of Nsace Reservation Lands for 0il and Gas Mining (Ju]y 22, 5:5£. _%

1974‘ and afendments \effect1ve dates: November 17, 1976 ‘and February 28 19?8), .

g and 23 CFR 175, Leasing of Osaqe Reservation Lands for Mining of M1nera]s Other

-1



As of late 1978, the Minerals Branch of the Osage Agency had a staff of thirteen

A}

- {13) employeces; nine BIA employees and four Tribal employees, engayed in the

= accounting and field operations.

2. Geopaysical Exploration

~A]thdugh fi?]ds of major dri1}ing activity énﬁ‘pfoduction are féir]y well kndwn
in Usage Cointy, some areas are-re]ativély less exp]ored.A'Likewiée, éome geo-
log1ca1 strata and formations have received more attention than others. Since
the Arab oil embargo in 1973 exploration and subsequent leasing, dr1111ng and
'productxon qave all dincreased. The Superintendent oversees and approves oil ' jﬁf?

and gas geouhys1ca1 and geo]oglcal exp]orat10n

”~Durihq ~btvqivvearq ’nrlud.nq IQYK, about 25 geophy91ral exp]nratlon porm1r«
have been iisued each year. Inmost cases, ex1<t1ng county and 1eqsees access
roads are u.od hut 1in >ome 1nstances ‘equipment is fransported over pastures or

wooded land without construct1ng roads (in fair weather). Approxxmate]y 500

f
i
t
[
F
L

shot holes 1reidr1l1ed annually to. conduct the required seismic sUrveys. A
'county;wide;total;ofuabqut»SO-acres is required annually for this activity.

A cammencemant fee of $25. per seismic shot must be paid to the SUrface'owner.

Aftér surve/ss-are cémp]eied,.shot holes are filled andveach_aréa is_]eveled _
and returnei~t0-as_near,origina] condition as feasible as soon as all work is
done. ADama]es are-paid to-the surface landowner for all geoﬁhysica] work ' Hi
conducted ol-his_property,' Within_thezlast few years, damages paid per shot e

hole have rangedﬁfrqm;as;]bw_asfnothing paid to as.much as-$50. It is anticioated

12
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that geophysical exploration will continue at about the same pace in the

foresccable future. . N ’ ~

Leasing_Procedures

i lease can be obtained for ¢il, gas or for a combinatien of oil and gas mining.

pr05pOCt1VC lessee (any 1nd1v1dua] person, a firm, or a corporatlon) must

nmulnate a specific tract of land for the type of lease des1red The nomina-

tions take place about two months prlor to each sale. The.nomwnated tracts
{generally gquarter sections, or 160 acres) are put up for auction at publicly

ddverﬁised sales which take place three times annually, the-third-Wedhesday of

each February, June and October. The auctions take place on the groUnds of the.

(isaye Agency, Pawhuska, Ok]ahoma. A nominating bid must accompany;each tract -

nomination before the tract is considered for Tisting: at the sale. Each'nomina—

ring b}d is reviewed by the Osage Agency Minerals Branch staff and, if the nom-

'}natlng bid is considered to be an equitable amount, the=tract.1s advert1sed

tor sale. An oral auction-is conducted at each 1ease_sa]e end,the highest

‘bidder is asarded an oil, gas, or combination 011.and,gas;]e§se on the tract

in question.

‘ifLer successfu] bldders are determ1ned for each tract, the b]dder must obtain
Ca norformanee bond and file other necessary papers before the Tease. 1s approved.
' uacessfu] bidders must depos1t w1th the Super1ntendent on the day of the sale

3 «heck or zash in an amount not less than 25 percent of. the cash bonus. of fered

2

(&% @ guaranty of good faith. Bonuses are money offered by prospect1ve b1dders

2 tnhance icceptability of thelr bids. W1th1n 20 days after not1f1cat1on

~

2T biing a- successful b]dder the bidder must subm1t to the Super1ntendent the



hmlance of the casn honus, a $10 filing fee, and the lease in completed fop..
lhf Jup(rln*vndnnt may grant L:no extensions for LONP]@t]CHzU* xuhm1sxlnn of

|n,zu “forws . but no uxtonflon can be grdnted for remitting Uh bdldncv of

menieys due. If the lease is not comp]eted or the lease is rejﬁ:tEd through

no fault of the Osage Tr1ba] Counc1] or Super1ntendent the 25 ﬂercent of the
cash bonus h1d is forfeited to- the Osage Tribe. The Superintexdent may reject
a lease made on an accepted bid upon evxdence satisfactory to him of collusion,

fraud, or other irregularity in ccnection with the notice of sale.

' with each sale notice. A prxmary term of 3 years was used in the February 1979

-lease sales. Regard]ess of the }ength of the pr1mary term, a 1essee'must com-

p]ete a weli produc1ng and se}l1nc 0il and/or gas in paying quantities W1th1ﬂ

12 months 07 the date of apcruval or pay renta], or the lease wil] termunate

* fhe most re ent lease sale (Sale Po;-197) took place on February 21, 1979, and
" “included the sale of 14'gas Jeaseé, 96 011 and gas Teases and 3? 0il 1eases,
all but seven of which comprlsed 160- acre tracts.. Up until comb1nat10n leases

' became avallab]e two years ago sa?es have 1nc]uded mostly oil 18&583 ‘As of

October 1973, there were 4,549 actlve 01] gas.or combination leases in oqage

County. F1;ure 3 shows the geographlca] d1str1but10n of these leases Wh1Ch cover

o ;: ]70 493 a:res or about 80 percent of the county. Approx1mate1y 600 leases were
sold 1n 1977 ‘and this trend is expected to continue for the next several years.

‘Table 1 gives an 1nd1cat1on of the increase in number of leases which has occured

_'ﬁlnce 1970.

~ Jn many. )cc1<ion§ tracts, which Have been ]eased in the. past, but on which

_few or no D oducxng 0il or gas wells (1n paylng quant1t1es) were brought 1n,

'Thc Osage T."ibal Councxl now estal]1shes the tenn of each lease whiCh is publishe.

L.
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LEGEND
{EACH CELL 1S SO ACRES) :
NOT " LEASED D ' fj
LEASED 1969 AND ‘BEFORE e - s ;
LEASED 1970 AND AFTER S i
FIGURE 3. LEASED AREAS AS OF OCTOBER 30,1978 .




Table 1. . Number of Subsurface leases in effect and acreage in Osage County, °

Ok]ahoma (Osage Reservat1on Lands)

'»Défe (endiﬁg) | Number of subsurface leases - Acreage
0il/gas or = Other - 0il/gas or  Other
combination minerals Total | combination minerals Total
June 30, 1970 a8 2.422 | - 509,729 688 510,417 ,
dune 30, To71- 2318 6 2,3 | gsess 718 - 485,404
 June 30, 1972 2.3 7 2,368 | 454,385 s - 455,253
June 30, 1973 2,559 10 2,569 503,083 1,288 504,371
June 30, 1974° . 3,008 9 37| 632,253 1,618 633,871
June 30, 1975 - o BIB 12 3,805 1,006,484  3.178 1,099,562
©Sept. 30, 1976 4307 15 4322 1,141,014 3268 1,144,332
= Sept. 30, 1977 . 4612 ‘10 4,622 | 1,185,657 2,528 1,188,185
".Sept, 30, 1977 . 4,549 18 4,567 | 1,170,493 2,547 1,173,040

Source: U.S. Department of Inter10r Bureau ‘of Indian Affairs, 1970-1978
. Annual Reports of- Mineral Leasing Activities. Branch of Real
: Property Management :
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_habh-heeh leased. a tpébrd time VIrtually the entire County has _been repeti-

|

e t1%e1y leased, parts of it more than four or f]VL times. _ This; phenomenon has

P

ety
[

bevwend,

“Bo'th unjtiffhgl(mergin§, and transferr1ng of leases is permltted under proper

"'TCUndftﬁbnS': ﬂaﬁy'ieaéec have been un1t1zed in Osage County s1nce the m1d 1930'c. 7

seen an up‘unge srnce tqe 19?3 Arab 0il embargo as Tmore emphas1s has been
/

'_pJaced ¢n secoridary or‘eertxary petroleum recovery methods.: Several large

tracts Gf iand are under blanket leases for gas production. These leases

a@re hield b~ Targer compénies for indefinite periods until production ceases.

: Rﬂ%houg " ny leases nﬁsar'@eq soid 1n Osage County for mudest amounts, several
. Have' br(Jgut over $i mi Ilon. Tﬂe Ffirst million dollar tota1 1ease sale was in
-1976" uncer a large e]n1‘tree an t1n Osage Agency grounds Th1s tree 1s\n. \an

- OKlahome H stor1c Szte Enﬂwn ‘as_ ‘he M1]110n Dollar Elm (ww1ght et al, 1976)

The. fivet. ale of a quartet sectxon (160 acres) for over $1 million was in 1922.

Several: of er tracts s’-t;s'-’iid'f'or'-ovor $1 million between 1 922 and 1928 and in later

.yéa¥§'. Th range in pr:ce for 1eases on ‘individual tracts has ranged from as

low as: r0..7/acre Gn an 911 tract in 1939 to as h1gh as $6,000/acre on 0il tract"

i the. 9()'_L

‘AAs of tte *nd of 1977, cppr0x1mately 150 cooperatlve agreements had been in v

" effect <t )ne t1me or azother - Those agreements-1nvo]ved about 860 tracts

(mooivo. W11ch were 16073cres each) and,exe1uding'b]anketfleases, comprised

”_'aBOUt\1ZO,l00‘surfaee acres. A :mall percentage of these unitizations have
been te:miated siﬁcé‘t&é} were initia]iy formed. Transfer requires qualifi- -
“cation (f‘:he’new~owner;;a>:atis‘ictory-perfnrmar:e'bond and approval by the

‘Superinerident. -

T
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| A lessee must submit‘to theZOSage Agency a permit applicéiion to drill each we

: of the 1tens ment1oned above, the route is estab]1shed by the SuperIntendent._?

- Tandowner are survey1ngsand staklngpof well sites.

4.  Drillimg Actiyity

Upon approval, the 5uoerintendent 1ssues the lessee a dr1]11ng perm1t (F1gure 4)

Prlor to filing an applxcat1on to drill, the 1essee mus t contact the surface

ldndowner und d1scuss the route of 1ngress ‘and egress to the proposed well S]LU

The on]y a(txv1t1es which may take place pr1or to the meet1ng of lessee and

At the meeting, in additio
A

“to discussing the route Of'ingress and .egress, the lessee.must give the land-

owner the rame and address. of the representat1ve upon whom the. surface owner

must serve any claim- for damage which he. may sustain from mineral operatlons

If the dri: }Ing is to be on restricted Indian land, the meeting tdkes place

with the Indian land owner. The Super1ntendent furnlshes such services as

may be necessary to hand]e damage claims on restrlcted Indian lands.

Lessees or their author1zed representat1ves have the right to use as much of the
surface of the Iand w1th1n the Osage Mlnera] Estate as may be reasonable for

operatlons and marketxng, and the right-of-way for ingress and egress to any

point of o;erat1ons. If lessees and surface owners cannot agree on the routlng

Before comnenc1ng a dr1}11ng operatIOn, ]essees must pay to. surface owners.

commencemert money in the amount of $300 for each well, after wn1ch lessees ‘

T are ent1tled to Immedwate possessxon of the dr1]]1ng sites. Regulatlons state

‘and shall rot exceed one and one-half acres in area unless authorxzed by the |

that "a dr1111ng site shall be held to the m1n1mum area essentaa] for operatlons

!

Super1n¥endent " Acceptance of commencement money on the part of ¢ a surface

landowner ‘0 1o way affects his future r1ght to damage compensation occa51oned'

!

by the driiting and completion of the well for which it is paid.

18 .
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{13, SPECIAL INSTRUCTIONS:
f- Figure 4. sample copy of the .drilling permit issued by the Osage Agency.

This drkjling permit shall terminatevsix'(6) months from the date of approval unleows
This pevmlt is approved under the following conditions: :

1 . - .
" {You ore advised to assure that the owner of livestock on the land is also

-1f mechanical logs indicate depth of surface pipe was insufficient to protect

- protect all.fresh water.

~ variation from the casing program required by conditions 3 and 4 will be allow-

A mechanical log shall be made of this well and a finished copy furnished this
iThat within 10 days after completion of the well a satisfactory completion re-

- of each'cemeﬁting service ticket, core analysis, and drillstem, wire line, ete.,
test Information. '

..-An accurate survey of the location and elevation of this well shall be runm and

12,

» _ DRILLING PERMIT
4 h . o o Date
3 o : Sec. "~ Twp. Rge.

1ing operations have commenced and are thereafter continued with due diligence.

That the requircments set out im 25- CFR 183.18 are complied with before entri.

mide aware of the commencement of operations on-the lease). )
That this office be informed at least one day in advanée of the day drilling is
tO Stﬂrt_. ) . ) H . . . .
That surface pipc 1s set below all fresh water and cemented from bottom to top.

all fresh water zones, cement will be circulated to surface on-production

string, or a D.V. Tool will be run in the production string to a depth of 50
feet below all fresh waeter zomes and cement will be circulated to surface to

(a) That the production string of casing be 4-1/2" or larger in diameter. The
production. string will be cemented with sufficient cement to cover all potentisl
produictive zones ‘to isclate same and prevent migration of oil and/or water from
one zone to another zone. (b} 1If cable tools, sufficient casing will be set
adequately to protect a1l potential producing formations penctrated. (Any

ed only after prior approval by this office.) .
That the mud pits will not be used for the storgge of BS or salt water after

the completion of the well, unless specifically authorized by the Superinten~
dent or his authorized representative, Pits must be fenced.

office. ,(Camma,'electrical, ete.)

port shall be submitted on Osage Form 208 and shall. be accompanied by a copy

That the well and tank battery are marked with a permanent descriptive sign.

as soon as the well is completed as provided by 25 CFR '183.34.

If proper authority is obtained, other than under 25 CFR 183.24, and water froon
restricted land is used. for the drilling of this well, payment must be made to
this office for the account of the surface owner. : .
Accurate testing and reporting of initial oil, gas, and water production po-
tential is expected for each newly completed well. A production test of the
subject well, to he witnessed by an Agency representative, may be required.

shown on the completion report with the name of surveyor.’

Control deviges. In drilling operations in "wildeat" territory, or in a gas
or oil field where high pressures are known to exist, the lessce shall have
‘on such leased premises a2n approved gate valve or other approved controlling

device in proper condition for usc until the well is completed as provided by
25 CFR 183.36.

19



.Lessees¢may.not drill wells within 300 feet of the boundary line bf a ]eased

’:w_ parcel of ‘and, nor may they locate a well or tank within 200 feet of any

public hi¢ way, established watering place, or building used as a dwelling,
granary o1 barn, except with the written_permisSionrqf the Superintendent.

No limits n well spacings within Teases exist.

, -

One use'l-f nroperty uuring drilling opérafions is the Pequihemeht
fok»mud pﬁss, ‘These pits are leveled as soon as possible after completion
- of Operatiehs unﬂess-uthehuise requested'by the surface aneh er'user. Pits
must be “¢ nstructed and maintained so as-tohpreveht pollution of surface
-ahd_subsuv ace fresh water," and they must be fenced gff wfth at least tour
strands of harbed wire unless the surface owner, useh, or Superih;endeht
ines-cons&ntjntherwise_ TheApits‘also must be of adequate size to contain
mud or deldterious substances extracted from we]]s, and must have suff1c1ent.'.
storage to conta1n a supply of mud to be used in. emergenc1es. No earthern
"plt excep:. those used for drilling, completion, recompletlon, or. workover
of a well can be constructed, enlarged, reconstructed or used w1thout the
-approva]-o the Superintendent. Furthermore, un11ned pits cannot be used for l

the cont1n ed storage of sa]t water or other de]eterrous substances., These

substances must be placed in properly lined receptac]es and not be perm1tted,eff

o escape. Where existing facilities for d1sposa1 of such substances:are. o

inadequate the Superintendent gives instructions as,to.theih dispose],u

Muring dri 19ng and other operations, lessees are required.te_keep éceuratef4.ﬂf

#And comp:é e records on all wells. These records must show the formations

Pinetrated  the content and character of oil, gas,or water in each formations . . i,

- #d the ki:d, weight, size, landed depth,and cement record of casing used in~

3

2C.

et o P




_drii1ing each well. Lessees-are'rquired to protect all freshwater zones

;7 from the surface downward: "Lessee shall, to the satisfaction of the Super~ -

N /

e

o

1nte dent, take a11 proper precautions and measures to prevent damage or

po]]ut1on of oil, gas, fresh water, and. other mineral bear1ng.format1ons“

(25 CFR, 183.35).

-~

. Since‘dri]ling began in 0Osage County over 34 000 wélTs have been completed.

The d1str1but10n and dens1ty of we]1s dr111ed through 1969 are shown in Figure

. 5, This. date was used to display the reg1ona] pattern of drilting which had

evo]ved prior to .the passage of the Nat1ona] Envxronmental Pol1cy Act (1969)

The tota] we]] count for a]] types of act1ve]y operatxng wells in Osage County

in October 1978 was as follows.

Type . ,  Number
0i1. ' , : , 9,702
_ - Gas S : 489
0i1/Gas Combination - - _ ‘ 52
Water input 2,553
Salt water disposal - ' 1,148
Gas Repressure o - 74
Water supply" : - 141
Hazardous Material Disposal _ : 1

- Total 14,160

F1gure 6 shows the locations of var1ous operating we]]s and 1ocat10ns of dry

holes and nbandoned wp]]s through 1969, 1nc1ud1ng on]y those wells drilled pr10rA_

"o NEPA

~N
-

5isca] Year ' " Number of 0il and Number of

{ending) "~ Gas Vells Completed Dry Holes:

June 30, 1970 ) - 165 ‘ _ 68
June 30, 1971 . . 11256 ' 56.
June 30, 197¢ - 157 . : 47
June 30, 1973 _ ' 102 . . 41
June 30, 1974 . . 229 - ' A 82
June 30, 1975 - 311 - 227

Septenbar 30, 1976 , - 409 137

.Septerbz:r 30, 1977 <. 417 . _ 137

Sectembr 30, 1978 .44 . 55

21
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,{:were plugged in 1977 and 160 welils were ptugged in 1978. This trend is not

As hoted from recent pluggxng records, a total of 192 wells in Osage County

expected to cnange significantly in the foreseeable future.

puring the last several years, approxima£e1y 650 drilling permits have been
iﬁSued'anndally by the Osage Agency of those, an average of about 75 percent

of all - wells drilled are cnmp]eted as oil we11s about 5 percent are comp1eted

. as gas wells, and about 20 percent<are completed:as.dryéholes.and are plugged

 and abandonéd.

- It appears that current @ric}né'of ofi 'héavy're1iance on “importing petroleum,
.and ‘the genera] energy shertage ‘will continue to influence the 1ncreased amount
- of dr1]11ng, exp]orat1on, and workover of wells in Osage County, at least at
r’thg present 1eve]. Br11¥ing rigs are current]y being used ‘at full capacity
hﬁéﬁd?a waiting jist exists For tﬁé-northeastern Oklahoma area, as well asnfor
ﬁiufﬁény}bfher areas of the counthy' Ih October 1978, about 20 producing wélfs A
i:wef’e being completed week}y in Oaage County; ‘this number -could increase if
o add1t10na] dr1111ng r1gs became aia11ab]e (persona] communlcatIOns David

'Ba]dw1n,_Super1nteqéent;_ﬂsage Ageqcy, October 19, 1978).
| '1 ;5.-§ Production

;'”Oiﬁ and gas-production in Osage County can ceftain1y be -termed the major economic

development factor for the county since the first oil was.sold in 1900. The

industry has had three devélopment-peaks: (])'1920-1925-(dfscovery_and de-

‘velopment cf the Burbank field in the ﬁorthwestern part of the county, (2) 1950-

1960 (an era.with3§xtehsiVe development of waterflood recovery in various county

‘fields), and (3) 1974-present - (an increase in production due primarily to the
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increase in o0il prices). The present productivity level for 0il should continue
for many years because of petroleum demands, advances in‘recovery‘technoiogy,
“and more exp]oratién. Gas production has also increased strongly in Osage N

C * County in recent years.

Since 0il production bLegan in Osage County in 1897 through Septamber ]978 a
tota] of 1,095,851,806 barrels’ of 011 and b11110ns of -cubic feet of gas have
r ‘e : “been prodqced. Current rates of productlon are approximately 11.0 m1]11on
s A

barre]s of 0il and 8.6 billion cubic feet of gas. annually. Accurate h1stor1ca}

iipﬁ' - records of gas produclion have not been kept since, in decades past, gas was
i¥T  - considered a waste product and of ten was “burned at the wells. With the added
:j?; {'e'-)mportance of gas to industries ia recent years, accurate gas preduction reeords
g | are being kept, and gaé activity is exbected‘to increase more rapid&y than oil
# production, p%obab1y-by'20 percent periyear for the next several years. - As of
*g ;Octpber 1978, a total of 489 gas wells wefe proddcing in ange Ceunty.

——

- Several fields in Osage County have historically produced more 0i1 than others.

o]

In 1978, typical production levels ranged from as low as less than :one barrél .
L 514' df oi1 per day per well to as high as 150fbarfels'per-dayi As.of Oétbbef*1978":'
- the county -wide production from about 9,600 wells was averag1ng sl1ght1y Iess f:

- ‘than ‘3.5 bcrre]s per day..

- .Wheh_completiﬁg an oil well (or several closely grouped wélTs)-for'production;' !
several types of associated equipment are needed; naturally, access roads are -

- maintained for producing wells. Tank batteries are set up for indivﬁdualidk i

grouped we:ls. Lessees must pay fees for:tank: s1tes {not to" exceed 50 feet .

LM‘W .

‘square) at-the rate of $40 per tank or other vessel. “No’ fee is ‘due for a tank

femporarily set up for drilling, completing or testing a wel];‘ qu tanks.

-
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'occupying nore than~501feet square, fees are agreéd-uponabetween sorfage owr;ers
. and lessee. or are fixed by arbitration. Pipelines, e]ectrlcal lines, and
associdted. appliances. also are a necessity for each set of wells and tank !
batteries. Lessees and surface owners must meet and agree'to-routing,of'theseo
lines and "ank locations or the routes are set by the Superintendent. No fees

are required for p1acement of the Tines, but damages may be claimed for their

1-»-1nsta11at1 n.

g 1_FormationiLatér is produced a]ong'ﬁith'fhe 0il. The WHter'Ts-Qénefa7]y.high in

ey re1n3ect1nt it through nearby we11s into the format1on from which it is der1ved

'_o-The amount of format1on water produced at most wells fs around 40 barre]s of

-;. work1ng of we]ls 15 common in Osage County, butvcarry1ng out these operationsf

"aoirequ1res approva] of the Osage Aqency Flgure 7-presents -a copy of ‘the workover

.dissoIved~*aﬂis-~especia71y sodium <chloride, and s usua1]y disposed of by _

1water to eich barre] of ©0il, and the total amount produced in 1977 has been
estlmated to he about 410,000,000 barrels. The surface disposal of deleterious

formatwon v ater in~watercourses such as streams or freshwater ponds is prohibited.

~*Rework1ng ¢F old oil wells to increase production can include. ac1d treat1ng,

redr1]11ng, hydro-fracturing, or otherwise 1mprov1ng well product1v1ty Re-

ijf}perm1t appl: cat1on which must be comp]eted and approved.

"3Prodootjon royalties from oil, gas or combination 0i1/gas wells 4s one of ‘the
primary sources of -income for the Osage Mineral Estate. The roya]ty on oil is -
-”generally 1€ 2/3. percent of the gross proceeds from sales after deducting the [

» ;01] used for deve]opment and operation on. the 1ease In cases where 0i1 pro-

»fductlon is nore than 100 barrels p2r day on all weils witﬁin'any one quarter

Vgsnctlon or»porﬁlon thereof, the oil royalties are not less than 20:percenf. With

: "E”’“""

26



,.
[ [P

o

» _Qell in the performance of work done,

WORKOVER PERMIT
, ' Date
: Well No.
‘ : _ , R ‘Sec. Twp. Rge.

Approved under the following conditions:

1. That within 10 days after completion of work done, a supplemental

report on Form No.'_ . wili be submitted to this office showing

what was done, and the results théreof.

2. The report shall show whether any cementing was done and -by whom

(and shall be accompanied by copies .of any invoices cerring»cementing

services performed).

3. Should a mechanical log (Gamﬁa, electrical, etc.) -be mwade of this
a copy shall be furnished this
office. - o '

4. Special instructions: A packer shall be run on tubing water injection.
string and set inside casing within 75' of top of.injection interval, =
The tubing-casing annular space shall be tested to 500 psi to assure packer
is set and casing- is in satisfactory condition. Tubing-casing annular space
will be left open to atmosphere to detect possible packer or tubing failure,

A downhole diagram of the in
completion indicating the fo
(2) cemented intervals on oy
packer setting depth,.
(7) proposed injection

jection or disposal well shall be submitted, after
Ilowing information: (1) casing sizes and depths,
tside of casing, (3) tubing size and depth, (4) =
(S)_igjection;interval;”(6) name of injection sand, and’
‘rate and pressure.. - ‘

- Chief, BranChAqf Mincrals

Checked by: . Date

‘qure 7. 'S"’vampll'et"'c‘::bpy'ﬂi‘j? the _w:dr;flkoy;er permit issued by the Osage Agency.
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v'advanred recovery methods in use for additional 011 recovery, a revised royalty

”ﬁ*;oun?1] with the approval of the Superlntendent Al gas royalty money is

'rate of not less thaa 12° 112 percent can be authorized by the Osage Trlba]

™

L

‘collected on the basis of not less than 16 2/3 percent of the market value per

C ]000 cubic feet. The Counc11 has a]so negotiated royaltwes in excess of 16 2/3 =~ ~

'percent.

Table 2 summar1zes the annua] roya1t1es rece1ved from the 0il and gas leasing

<program 1n Osage County fram 1970 to the present. It is proaected that the

current annual rqyaltaes of about $25 million will continue to increase for L

severa] years at the antlcxpated rate of new drilling, production, and secondary

' or tertiary recavery 1mp1ementat1on As of September 1978, total lease, bonus,

fee and rqyalty money generated for the Osage Tribe since }eas1ng began is

$617,751,543.06.

6. Well Abandonment‘and.P]ugging~Procedures

".Both dry holes and old weIls wh1ch are no ]onger economically product1ve must

: be p]ugged Prior to abandonment a p]ugg1ng perm1t (Flgure 8) is requxred from

?T];fthe Osage Aqency. In a]l cases, lessees are- requ1red to p]ug and fi11 holes

o ina manner which confanes a fluid (fresh water, 011 gas, salt water) to its

own format1on, and prevents the transm1ss1on of f]u1ds between formatlons Mud-

'3aden fluid, cement and other plugs must be used to fill each hole from bottom

o top un]e,s satisfactory agreements are reached between 1essees and surface

: j & plugged, the casing must be cut off three feet below ground ]eve] and 1essees

. -;‘(f

Hhers (sub;ect to approval by the Superwntendent) Within 10 days after p]ugg1ng,

~Jsees nusi f11e a complete report with the Superintendent regard1ng the p]ugging

“‘each we]] . When any well is plugged as a dry ho]e or abandoned as a producer

v
[N

i al]owed 90 days to c]ean up the area surround1ng the well 51te to the satls— o
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. .Table 2. SUmmary'of total annual Osage Indian mineral estate royalties
received from the oil and gas production in Osage County,

Oklahoma (1970-1978).

- Time period o e Total moheyé recejyéd
© Year ending June 30, 1970 _' B -  $6,600,647.70
Year ending dune 30, 1971 . $6,378,785.14

a{YéAr:endiﬁg‘June 20,1972 $6,000,325.44

" Year ending June 30, 1973 o $5,818,116.08
" Year ending June 30, 1974 o $9,656,242.45
1?5 " Year ending June 30, 1975. - . $14,039,860.37
vfjéi Year ending Sept. 30, 1976 . $22,683,080.30
".'i»fearjending Sept. 30, 1977 - $21,839,563.78
' Year ending'Sept. 30, 1978 - $25,408,211.36

3 U S. Department of Interior, Bureau of Indian Affairs, -
*M1970 1978 ‘Annual Reports of Mineral Leasing Activities.
Branch of Real Property Management
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PLUGGING PERMIT

Appéoval date
Well No.

Nl/‘i Sec. TWp

_f?z§pproved under the-fgllowing conditions:
‘ 1. Plugging will not commence until 20 days'following-hpproval date

to start. We may have an Inspector present to supervise and give
special instructiong. :

2. A plugging.teport shall be submitted to this office within 10 days
after completion of the work. The report shall state whethey any
cementing was done and by, whom and: shall be accompanied by coples

"df'any cementing service tickets covering cement uged.

3. As c&sfug 1s removed the well shall be kept full of mud.>'N6 sdrface

_ plpe i3 tb-be pulled without instructions_f;om the Superintendent or
his authorized representative.

/4, Uponnpiuggiug completion the location will immeﬁiately be cleared of
R all hazards to 1ivestock Or property, and within 90 days.the location

'5. Cement plugs will be gpotted:

(a) To isdlate all formatioms beafing'oil or gas, or which com-
' wunicate with formations bearing oil Oor gas in the game:
general vicinity. '

'(b) To prdéeét’all fresh water zones. - - ’ - .

- 1§ If surface casing is already cemented through all fresh water a plug not leés
4 “than 40 feet long shall be set half below and half above the casing point.

If adequate cemented gurface casing has not been set, one plug not less than

40 feet long ghall be set immediately below all fresh water.

A 20 foot plug will_befqétfftgm:ardepth of 30 feet to 10 feet below surface.
The top 10 feet of the;yillfbeﬂfilled-with'soil; o '

7. Offset lessees must. be notified by you in writing-of intent to plug.

8: Special instructions:

Chief, Branch of Mineralg

) : | Auth: * 34 F.R. 15812 N
. Checked by: . T Date _ - -

I are 8: Sample cony of the p]uggiﬁg perrit issued by the Osage Agency.

'p*““
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factic: i the Superintendent. After all of the above actions have taken place,

~landowrors can make claim to lessees for alleged damages, and all damages are

settled in accordance with 25 CFR 183.

Each application for plugging must be accompanied by‘a fee.of $15. For fai]ure
‘to notify tha Super1ntendent before p]ugg1ng or aband0n1ng any we]], a fine

of $200 can be imposed. For fa11ure to f11e p]ugg1ng reports a f1ne of $IO

per day for each violation until Lomp]1ance is met can be levied.

:«Approx1mately 175 wells have recently been plugged and abandoned each year in
AOSage County. It is- ant1c1pated that this same level of act1v1ty will continue

}1nto the foreseeab]e future. * During 1978, the cost of p]ugglng a dry hole or non-

product1ve we]] was about $4 000. This has 1ncrecsed substantxa]ly from-a cost

¢ of about $2,000 or 1ess in the mid-1950"'s.

/. Transportation and Transmission

'In;Osage County there are currently about 2,000 miles of paved highways which

are maintéined»by district offices of the Oklahoma State,Department of Transpor-

tation, Division of Highways. Several new roads are currently funded for pending -

construction.: In add1t1on, about 3, 000 miles of 011 company roads are maintained

by lessees for day to-day operat1ons of their properties. Approxxmate1y 150
miles of unpaved gravel roads are constructed annuaT]y to carry out new oil

and gas field operations;

Inia]], abcut 13,500 wells in the county are checked on a scheduled basis by oil

" field pumpersfwho nomally make their rounds in pickupvtiucks. Workover onits;

frilling,rig,vehic]es, cementing trucks, logging trucks,<acﬁdizing_trucks'and'

31 -
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other vehicles also use the roads in drilling about 500 wells and reworking

about 3,000 wells annually. 011 trucking firms also use the roads to deliver
-?01] from tank batteries to. gather1ng points or refineries. These companles.
presently truck about 6 percent of all 0il produced in Osage County, and normally
carry 160 to 200 barrels of oi] per load. Most of the 0il 1is presently trucked
-~ to Cushxng and Tulsa, Oklahoma for ref1n1ng or red1str1but1on. Pipelines a]so

-

‘run to these refining centers. The major mode of movement of gas 0il, format1on

water and secondary recovery chemicals is by pipeline.

Several major interstate pipe]ines.cross Osage County. The ?nside diameters

(ID) of the largest crude 0il lines are 24" (ARCO). . The largest natural gas

Tlines :are several Cities Service lines with 16" 1D. Many 1nterstate product
~ Tines also cross the county, w1th the majority of these converg1ng at Barnsdall.
-Except-for act1v1t1es involving locating interstate pipelines on restricted
-Indian lands in Osage County, neither the Osage Agency, the Osage Tr1be, nor . the
'U S. Department of Interior has any regulatory author1ty over 1nterstate p1pe11ne
operat1ons (1nc]ud1ng sp1]1 prevent1on or cleanup). The Super1ntendent of the

Osage Agency must approve:troute locations of 1nterstate 11nes on restr1cted [

.Indian lands. . L .a'7l;*':f'"“~‘*‘ IR

';! In addition to the major interstate 1ines, about 94 percent of" al] 011 and
essentially a]l of the natural gas is piped to tank batter1es or gather1ng

centers through lines ranging in size from 2" ID to 6" ID.. It is- est1mated

that several hundred miles of p1pe71nes used for brine d1sposa1 or injection

are presently in use in the county. The countyw1de total estimate (Osage Agency,
| 1978) for all major o0il, gas or saltwater Tines used to de11ver products to the1r

proper location for sale or disposal is about 8,000 miles- of p1pe11nes AppPOXI* ?‘E_f

ately 150 to 200 miles of new pipelines are be1ng 1nsta]]ed annua]]y (1978 ratE)
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due to new 0il. and gas operatlons This level of activity is not expected to

change in 1he foreseeable future

8. Safety and Environmental Controls

The 0il and gas 1eas1ng program in Osage County is subJect to numerous Federa]

-

and Osage Agency regulations which guard persona] safety and environmental

conditions. As in other parts of the country where o0il and gas drilling and

~ production are takingip]ace, the rules of the Occupationai Safety and Health

Adm1n1stra11on (OSHA us Department of Labor) are in effect in Osgae County
These rules apply pr1mar1]y to- workers at industrial sites and 1nc1ude such
protect1on as specifying hardhats in dr1l]1ng areas, ear protect1on when

work1ng around machinery w1th high noise 1evels, and so forth

~The US Env- ronmental Protectlon Agency is tre regu]atory agency which is

L 'charged w1th enforcement of the 011 Sp11] lu]]ut1on Prevention regulations:

(
(40 CFR, Part 112 Federa] Reg1ster, Decemler 1] 1973) These-regu]at1ons

were enacted to contro] oil’ sp1115 with PEJlPd to non- transportat1on related _

E onshore and offshore act1v1t1es The 1nsp7ct1on process put forth in these

regu]at1ons has been in effect 1n Osage C(%nty Fresh water_1svfurther

n,-protected under Federal regu]at1ons of the >afe Drinking WateraAct:(]974,_

amended 1977) and the C]ean Water Act (197z~ ‘amended 1977), which are_administered

by the Envwronmenta] Protect1on Agency

To bring the Osage Agency, the Bureau of Inllan Affa1rs and the Department of

Interior iato conformlty W1th the purposes, 1ntent and procedures set forth in

'the Nat1on11 Env1ronmenta1 Po]1cy Act (NEP“ 1969), Sectlon 516 was added to the

epartment ‘Manual (dea11ng w1th env1r0nmerta1 qua11ty) on September ]7 1970

\
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~ (revised September 27, 1971). In addition, the Bureau of,Indianyﬁffairs‘
m:nvirpnmental guidelines (Interim Guidelines, Environmental Qua]%ty Handboak,
30 BIAM4 Supplement 1) were bromuTgated in August 1973. Env1r0nmenta] regulations
specific to Osage Agency operations for oil and gas m1n1ng were revised effective
July 22, 1974 (ameneeq_]97§”and 1978), and include environmental considerations.
Jt should be noted, however, that.enecific ;ections deeting with environmental
-protection’have been incorporated into Osage Agency regulations since at least
- 1932. -Regulations and.perﬁit requiremente of the 0Osage Agency have_therefore'
{stressed safety and environmental protection since 1ong=bef0re NEPA came into
effect. The 1932 regelatipns, fer enanple,‘incfuded the,following controls:
when dkil]ing in witdcat territory~or known high pre53ure ffe]ds; a lessee must

. have an apptoved control.deévice installed to protect against blowouts, a]l po]lu—

. t1on is spec1f1ca1]y proh1b1ted with respect to surface water, mudplts and

._.p]uggxng (subsurface format1ons protected), and, with respect to surface operations

and possible damage to streams, ponds, soil and vegetatlon, all sa]t,water and
other deleterious substances must be contained in appfopriate receptacles and

properly disposed.

: Under current regu]at1ons, a]l well- drlllxng;”reworkxng and p]ugg1ng must be
accomp]1shed 1n manner that will prevent m1grat1on of 011 gas, saTtwater, or
other substance from one subsurface stratum to another, 1nc1ud1ng any fresh-
water-bearing formation. These requirements are spec1f1ca11y noted in the
‘drilling permits and plugging permlts wh1ch are issqed'by,the Osage Agency.
- Since these permit‘s came into ettectvmuch in advance of the effective date of-_
the 0i1 Sp1l] Po]]ut1on Prevent1on regu]atlons (40 CFR Part 112}, it is obv;ous
at managenent of the Osage MlneraI Estate has been consc1ent10usly working to

'._ma1nta1n an unpol]uted enylronment in Osage County for many decades:

e
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In the event of acc:ﬂonts, fires, brine or oii sp1]1s, or other prob]ems at

we]] s1tes in Osage County, a_lessee is required to file a report w1th the 0Osage

..gency. If a surface landowner has a grievance as a result of any oil and gas
activfty, as soon as possib1e<after the discovery of any damege;, he must
serve a written notice to the appropriate lessee or his representative This
not1ce must conta1n the nature and focation of alleged damages, the date of
occurrence the names of the: part1es caus1m§‘tme damaoes, and the- amount of

damages. If arbitrated settlement cannot be made, action may be brought in

court against the a1]eged party caus1ng the damages

/ . ' : . L
The Osage Agency can levy fines on lessees or operators for not proper]y

adhering to environmental regu1ations For failure to construct and maintain

mudpits as requ1red a f1ne of $10. per day of operatxons after commencement

- can be levied on any well until comp]1ance is mot. For fallure to have a proper

valve or other blowout control devxce installed at each drilling, a fine of $100
can be levied. For failure to properly care»fgr and dxspose“of sludge, sa]twater
or other deleterious substanee, a fine of $100 per day can be ]evied_and,gin the
eVent of failure toicdmp1y‘within 5 days, a fine of $500 per day can be levied
until compliance is met. '

;
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11.° DESCRIPTION OF EXISTING AND PPOJECTED [NVIRONMENTAL CONDITIONS IN OSAhE

!
COUNTY, OKLAHGMA

" A.  REGIOMAL LAKD USE

_Hietorjcally, the dominant;1and'use in Osage County has. been agricn]tura].

Excellent natural rangeland.has‘méde the region an important cattle grazing area.

As shown in'Figure 9 and Table 3,»range]and native and tame (bermuda/fescue)

"pastureland and crop]and comprlse about 81 percent of the county. Native

wooded -Iands -cover about 15 Percent of the county, mostly in the eastern ha]f .
and a]ong mugor streams- The rema1n1ng 4 percent of the county conta1ns urban
areas m1ne<'and gravel plts, 01] waste land and surface water (us. 5011 Conserva—
t1on Serv1c<, 1974) Th1s p1cture has changed little in the past few years

except. that more of the eastern up]and b]ackJack and postoak areas have been

tsprayed wnth defo]1ants to~conver*'them to open rangeland. A]so, m1nor expan-
ﬁ. s10n of urban areas, espec1a]1y around Tu]sa continues at a steady pace ‘Crop-

“1and acreage a]so has decreased ir the past decade

" From-about 1910 to 1930, most of the floodplains in the county were cleared of .

tree§-endfbhoﬁh;efongnthe_Arkansaé River ond major streems. At thdt time, vast
acreégésdnere7p]aﬁted’in cbrn; oats or wheet; With the Dust Bowl of the 1930's,
farmers ebendoned»their croplands and sold MUch of the property to large-cattle
ranchers;'>Many'of the fields lay idle for years and upland soils became seQere]y_

eroded. Bermdda:grass was brought into the county in'the 1940's to help control

, erosfon._'3€nce_then about 80,000 acres (or 5.4 percent) of the county has been

PTdnted,in tame bermuda grass pasture (US Soil Conservation Service, in press).

-~
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‘7able 3 Present and projected land use (in acres) for Osage County, Oklahoma.

vd use ' - Present 'Percent‘ Projecfed year  Percent
8GOy . , acreaged cover 2000 acreageb cover
ﬁéod'ed‘ Tand : - 220,000C 14.90 205,000 13.89

. paageland 926,617 62,76 912,744 61.82
2 Pasture land . 184,820 12.52 222,400 15.06
* gropland & orchards - 82,000 5.55 60,000 - 4.07
Csetiand . o 3,855 .26 3,700 .25
7 b Gouiltwd - 36330 . 9 18,820 .27
0 Irved highways ‘& .county roads 13,318 qg.90 14,773 . 1.00
Stripnines & gravel pits 670~ - 0.05 .~ 800 0.05

. - il waste tand - 2,000 0 0.4 2.5me - Q.4 |

“Contined feedlot operations . 160 - 0.0t - 200 0.01 . -
- ater ¢ o o . 26,910  1.82 34,500 S 2.34

- ~ Total o - 1,476,480 ~  100.00 1,476,480 100.00 . .
. T&xsed on US-Soil Conservation Service (1974), but modified for more correct
P uistimates of surface water, urban areas,: roads, oil waste land and other categories i
' ‘for:]QZ&;sta‘tus. ' o ' L N
v ?i%::!ésed--par‘tia"']]y on projected trends as outlined by the Osage County Conservation .

- =latrict (1973), INCOG 208 Areawide Water Quality Management Plan (1978), State L
P E-E@drtmentgof',T_ranSporvta_tiop (personal communication). and estimates of water

-“5&“"—".’3_,9?@;'5,5!1_'"?!19 all proposed Corps of Engineers reservoirs are completed.
R ";%ffm;e.réi-a]{"zf-d.rest' = 70,000 acres (1972), according to Osage County Conservation District

' '_?5%f.%1des éi»ty_str-éet mileage.
B ‘*“’@s historical average (1970-1978) of 164 spills per year with average area
158 acres degraded per spill, and no natural revegetation or reclamation of

Cors e - F
~1¢3%ing 071 waste land. ;
-
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Pr1or to about 1960 most of the cattle graz1ng in the county was done by brlng-~

-'1ng steers in by rail, fatten1ng them, and sh1pr1ng them to northeastern markets.
“Now most ranches are self-sustaining, year-round operations. The average size
_of anfqperational ranch in-Osage County is 1,209 acres, but several ranches - |

‘ qover:tens.df thousands,of_acreiL Approximately 990 ranches or farms are now

ioperating in Osage County. ' | o

With respect to future land use 1n the county, two groups have pub11shed data

| 'iThe Osage County Conservatlon Dlstr1ct (1973) data indicates that by 1982 s]1ght :
_reduct10ns w111 occur in range1and wooded land and cropland, wh11e increases

 of tame pasiure, utban are s and s;rfacv water acreage will take p]ate Most

of these changes’ will result from arban growth and completion of Skiatook Reser—

vo1r The ]NCOG 208 Areawxde Water Quality: Management ‘Plan also forecasts

, 1ncreases in urban areas to the year 2000 based on popuiation and emp!oyment
_growth as we]] as on phys1ca1 env1ronmenta1, socio-economic and p011t1ca1 con-

' stra1nts Tab]e 3 dep1cts present ‘and projected Vand use to the year 2000 for

OSage County, data used are mod1f1ed from existing and prOJected cond1t10ns

- as descrlbed by the So1l Conservatlon Serv1ce (1974) the Osage County Con-

servat1on D1str1ct (]973) and INCOG (1978)

Among the genera] assumptions that gu1ded uonnu]at101 of the INCOG progect1ons
are the fo]]ow1ng o ’
i. the City of Tulsa will continue to be the'fegional center;

ii. most 1ntens1ve drvelopment in Osage County will occur adjacent
tc the City of T.ilsa;

qid. s<utheastern OSa‘e Couniy will receive development expansion
-1 "o aulsa Sper v, Skietook, and Sand Spr1ngs,
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" liv. ‘areas outside of the Tulsa metropolitan area will continue to be o |
‘i, - rural in character, with increased growth in the range of 0 to 1. R
percent per annum; : : - =

v." areas of severe soil 11n1tat10ns are not considered as part of the
. available supply of land, but constraints include: wetlands, steep
- slopes thh erodible soils, and- bedrock o
" vi.  prime agrxcu]tura? land (as determ1ned by soils analysis) shou1d
- - be protected from development pressures and not considered in the
"'Lsupply of land for urban deve]opment, and

vii. - only land which can be economlcally sewered to meet demand shou]d
‘ be considered in the supply of land for urban development.

w1th these dssumpt1ons “in mind and populatlon and 1ndustr1a1 growth taken inte

account thr INCOG 208 Plan 1dent1fled several areas in Osage County subject

- 4o urban growth, Thc Plan stated that res1dent1a] deve]opment for the industrial

’,:ommun1ty of Sand Springs (a!ong the Arkansas R1ver) would extend northward into
Osage County as a resu]t of- 1mproved sewage collection and treatment fac1]1t1es;

' however,_water supp1y there would be a problem affecting Short-tern grewth The éfl
’;h<ian also. noted that the majority of new growth-in Skiatook wou]d occur in, Osage o
:£ounty due to the expanse- af the Bird Creek floodplain in Tulsa County. Further-
"mmre Sk1atook Reservoir (under construction) and the proposed Osage Expressway
..(from Tulsa to Sk1atook) wcuid 1nf]uence SkIatook s growth patterns. The 208

,”?1an conc]udes that the area "outs1de the Tulsa Metropolitan area w11] retain 1ts

rura] character and there will be few major changes in land use." In addition to

’.'the expans1on of Tulsa, Sand Springs and Sk1atook the progected land use map: forh
: the year 2000 in the 208 Plan shows one new 1ndustr1a] area in far southeast

Usage County on Flat Rock Creek.

i - I SR
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" B. PHYSICAL CHARACTERISTICS

ey R
[

4

omre

12-? Phxsjpgraphyﬂépd'10pography'

. 1
\wer ol

Osage county is situated in_the Interior Plains division of the'CentraT'Lowiands %

”‘physingraphic province.. The northwestern part of the county isjin'the Northern

Th.

EETRAT
\ierun

'Limestone Cuesta Plains subdivision while the southeastern portion is in the.

; Eastern Cuesta Plains subd1v1510n The terrain of the region is characterized

-:]dby gent]y rol]1ng to rocky hills d1ssected by lowlands of the Arkansas Rlver
f%"f'and its maJor tr1butar1es. As shown. in F1gure 10 the average e]evat10n in the

;Vcounty is about 860 feet and ranges from .a maximum of 1,407 feet at one poxnt

LA‘,-.a few fiii les northeast of Foraker to around 590 feet. The normal power pool &
(tdi'jeve].nf Keystone Reservoir, at the southern boundary, is 722 feet (mean sea fi
5 evel). Most slopes are in the range of 0 to 15 percent. 5

2., Geology

-Osage County 1s s1tuated in a reg1on of" m1d continental Paleozoic rocks on.the

western f]ark of the Ozark Up]]ft Structural]y, the entire area is part-ofv

=:~:a reglona]'homoc11ne Wh]Ch dips gently to the west. Bedrock formations are

'11typ1ca1 y_1nterm1xed sequences of sandstone, shale and th1n 11mestones in the

VAR R tea el b B g e T n B e e -y xiy

_teastern'two~th1rds of the county For the most part, the entlre county is

LEIENTYIEN

'cons1dered-to be an'outcrop of Upper Pennsylvanian aged structures. However, _E
rocks of Lower Permian age produce outcrops in a few extreme western areas of ;
Avthe.cpunty. The rolling hills are virtually all grass corered because of the -é

: : high_ca]cium'content of the soils derived from the parent rocks of high carbonate

-~

.- content. .
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Qii and gas production in the'county comes mainly from formations at depths between

 :“00 aﬁd 3,000 feet. The Burbank Sand, Oswego Lime, Arbuckle Sand and Mississipbi

3 : ) . _

i Chat are amcng the formatiins from which o011 and gas have been produced. In
e ; ) .

~ general, pioduction comes from shallow formations in the eastern portion of the
gro . ' : _ -

5 county and from deeper formations to the west. A stratigraphic section typical
iif of the major Burbank field is shown in Figure 11 . Shale and limestone quarrying
g. ; ) ‘ " ' - . ) - e . . -

- are carried out at some surface outcrops of these rocks. Sand and gravel are

E recovéred from alluvial deposfts along the Arkansas River and the major tributary
Lo _ h \ .

- streams. .

* _

ry 3. - Soils

?E A complete :nd very detailed soil survey of Osage County recently has been

(& .

L

I

€3

.proddced (U¢ Soil Conservation Service, in press). Figure.]2 depicts the

istributior of four major 5011 groupings which incorporate 70- individual soils as

determined trom this survey. The twelve soil associations can be categorized into

three major groups. One group, the Verdigris-Mason-Wynona and Kiomatia-Mason-

" Roebuck Asscciations are comprised of soils which are deep, loamy sands found

primari]y_oh wopded floodplains. These two aséociations cover 14 percent of
Osagefﬁounﬁy,,ahd.afe used mainly for field crops and tame pasture. Uncleared .
areas-of-thesé'soils‘suppoft bottomland hardwoods with an understory of native

ta]l'graSSes, i

The second croup is comprised-of seven soil associations which cover about- 50

'pefcent of the county,supportihg the prairie-éovered uplands. These seven
-association: are the Dennis-Parsons-Bates, Steedman—Coweta-Bates, Apperson-Holco-
.DWighﬁt_§bipigf—$uwmit-Foraker, Grainola-Shidier-Stoneburg, Corbin-Pawhuska,

2 Norge-Venoss. -The soils in these associations are used mainly for native
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Major 01l Scale

§ System Series Formatvion Member & Gas Zones ‘in feet
- Sand Creek . Foraker
- formation : . limestone ;
N . 1 - "
i :
{ Buck Creek
formation
Pawhuska .
formation-
Elgin ' : Hoover
sandstone sand
e ’ Revard
: - . © and
Nelageney Bigheart
formation - - ’ sand zone

Carbon- 'Pennsyl-__ _________ -t
iferous - | vanian
: Ochelata _
formation sand zone .
(Suitcase |- » :
sands_) | 2000 r ;
Mussellem .
) and Peoples - ,
b e T  sand zone_ | - i
Coffeyville Checkerboard . )
formation -{ - limestone - 2500 B
Oologah limestone . Big Lime -
Fort Scott Iimestone T o Dswégo Time - ‘

Bkinner sand.
Burbank_sand Q B

Mississippi
. chat
Mississippi
lime..

Cherokee shale

f
'
i
.

{Missis~
sippian

. Tyner
Ordovician Simpson . v Burgen sand

‘Arbuckle
{Siliceous)
lime :

Cambrian

1 ) ) " REIQINS
{Pre-tamb T Basement rocks . Granite

. ' Crystalline rocks 1 shate. 1+ - ; Limestone- - oo b :_
: Unconformit, : . : ’ . T L T . Ly
. ¥ , § Sands tone Cherty Yimestone . !

Fie 3.

Stratigraphic column showing geological fqrn&ationsﬂi_n 'ar.éa» of.
Osage County near Burbank o0il field. ' o '
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range, native hay meadows and tame pasture. Native vegetation consists mostly

of tall grasses. So11s that are free of stones and on level to gent]y sloping

opography are suitable for cult1\at10n In some areas containing these soiis,

IimestOne is quarried.

The remaining. group of three asso<1at1ons is comprised of the following: Niotaze; )
‘Darnell, Dougherty- Eufaula, and Darne]] Stenhenv111e Associations. This group
covers about 34 percent of the county. The soils are shallow to deep, loamy or

' sandy, and are found on wooded up]ands. Some of the deeper soils are cultivated

to sma]l gra1ns,,cotton, or grain sorghum. HNative vegetat1on is most]y postoak

b]ackgack oak , and hickory, w1th an understory of native tall grasses.

"Generally, the 50115 in Osage County are a constraint to both mechanlzed agricul-
-tural productxon and urban and 1ndustr1al development.. Soil erosion is a major - _i
-prob]em for crop]and or other exposed surfaces on s]opes greater than 2 percent, | |

st soils present moderate,to»severe T1m1tat1ons to recreational use, sha]]ow-

excavations, basement constructidn, road bases, septic tank fields, sewage lagoons '."g

‘and Sanitar3 landfills. Consequent]y, over /0 percent of the county remains in

natiye grass]and or partIally wooded rangeland.

4. Climatg

-'Osage County lies in a mid- ~temperate climatic zone of the United States. No ‘ 'é
mountain ranges or 1arge bod1es of surface water are found nearby which influence il:

the local climate. At a latitude just north of 36 the area is far enough

north to escape long periods of summer heat, yet sufficiently southerly to miss -
the extreme ‘cold of winter.. The influence of warm moist air from the Gulf ;ié
: nf Mex1co is often noted as high humidity,'but the climate is ‘essentially con-
| vinental, charaeterized by fa%rly'rapid temperatyre changes.
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: The grow1ng season i the county ranges from about 201 days (northwest) to-
i ]6 days (southeast) At Pawhuska,:1n the centra] part of the county, the

average date of the 1ast freeze in spring is April 12. Usually, the f1rst freeze.
g§  %n fall is around October 24. The average number of days with freezing temperatures
: -at Pawhuska is 102 days. With regard to high temperatures,-Osage Cbunty exper-

1ences a yearly average of 87 day with temperatures of 90° or higher.. The

- record high temperature at Pawhusla was 1]6 F on Ju]y ]8 1936; the record low

. was —26 F on January 22, 1930. “he .mean annual temperature is 60°F .

"* precipitation varies from about 30} inches annually in the northwestern portion

?g of the couuﬁy to 40 inches in the southeast. The avera;e at Pawhuska ts about :
;s 36 inches per year. Apprdximate1y 61 percent of all precfpitation comes during~ %
AE' spring-and summer . Winter is the driest season, and yields only abput=12 percent té
r§  pf the_anpua]‘preeipitatiou. ‘The driest and wettest years, nespective]y; were ;é
4? 957 (19 inuhes) and 1915 (58 inches). Precipitation of more than phe—tenth ) é
FE__pf an inch normally occurs in the county on about 53 days each year. Total fé
E%> annual snona]T-averages 10 inches. 7§

Except- during January. and February, when winds are mostly from the north, pre- pff:fiﬁ'?t

Vailing'winds in Osage County are soutﬁerly. The annual average wind speed

2 is about. 12 @i]es per hour (mph), but monthly averages vary from 9 mph‘fnfdu1y37'“::'“”

and August'to_i4 mph in March. Relative humidity is usually moderate'thrOUghduttf‘” -

zg the year, but varies daily from about 80 percent in early morning hours to | ”77t“ﬁ5j

EE around 45 percent in afterncon hours. Annual evaporation in Osage County ranges .
'5;( . Y

from 53 inches in the east to 57 inches in the west.

o
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t"Os%ge County is in a 14—county area of Oklahoma des1gnated by the EPA as the 5

l Air Quality
i o
A OF% 'S h

eastern Oklahoma Intrastate Air Quallty Control Region (AQCR) It includes the

_following counties: Craig, Creek, Delaware, Mayes, Muskogee, Nowata, Okmu}gée'

Osage Ottawa, Pawnee, Rogers, Tulsa, Wagoner, and wash1ngton The Tu]sa Metro-

politan Area and Muskogee are total]y w1thxn the Region  (AQCR No 186). The EPA's.

'.atta1nment status of Federa] Standards for AQCR No. 186 as of March 3, 1978 are

- shown on Table § . In particu]ar parts of Tu]sa County have been deSIGnated

as-non-attainment areas for ozone (exceeds 0.2 parts per million standard), for .
carbon monoxide, and for total suspended part1cu1atc> Portions of nearby

Wash1ngton County are the only areas in AQCR 186 which are designated as non-

'atta1nment areas for. sulfur dioxide. EPA Region VI 1nd1cates that the non-attain-

ment status of AQCR 186 w1th regard.-to the categor1es of pollutants ment1oned

above is not related to the overa]] 0il and gas leasing and product1on programs
1n the area (personal- commun1ca10n, Mr. Jerry StLbberf1e1d EPA December 6

]978) but is most likely due to aatomob1]e and industry emissions.

‘Overa]f, air quality in'OSage County is quite good. The Osage County Conserva-
~ tion D1str1ct (1973) noted that smoke from a few 1ndustr1a] areas and occas1ona1
{grass fires . ‘were the most.; s1gn1f1cant air pollutants. Severa] stud1es performec .
by the US- Army Corps of EnQIneers (]972 1975) conc]uded that stagnant. meteorologlcal

‘conditions. hh]Ch lead to- alr po]]utIOn ep1sodes are unllkely to occur in- Osage

County.

6. - Noise

Background noise is not uSua]]y apaarent in rural areas. Throughout most of Osage

~‘»dunty, daytlme no1se from automoblle traffic, farm equ1pment wind, insects, |

8



. Table é . Sfatds of EPA'S'Afr Quality Control-Region Number 186'f0r;air emission -
[ ’ pollutants. (Sections 107, 30V of the Clean Air Act, as' amended--42
tj A -U.S.C. 7407, 7601). A

Lo
lw» T——f[ Boes nbt

Does not ' Better ~.°  Cannot be
. . meet © . meet - Cannot  ° than . classified or
Pollutant primary . secondary be national is better than

~Classification standards standards _ classified standards national- standards

f%otal Suspénded
?}Particu]ates (Tsp)

- Portions of Tulsa
T ?.- €o. X
i Protions of Tulsa
* Co. _

Portions of
1 Muskogee Co. N |
L} Mayes Co. X ‘ ) ) o ‘ L
" Remainder of . s - L
=1 AQCR | S X - . .

Pzone (0x)
“Tulsa Co. . X

"Remainder of
S

o,
<

E rbon_Mbnoxide (co)
“Portion of Tulsa o

« CO. ' X*
[%Rema inder of AQCR

ngyr Dioxide (Sozf
Portion of Washington

3 Co. ' X*
LRemainder of AQCR:

Eérogen Dioxide (NOp)

ﬁQCR 186 . o - o X
: ;

,} PA designation'reb1aces state designation. _

#érce: EPA Regulations Besignating Air Quality Control Regions (40 CFR 81.337, . ; ;
o November, 1971, as amended, 1978). - o ' ' : -
ij e

£



birds, airp]anes;.and-éo forth, is usually in fhe rahge of 35 to 40 dBA. Rural
'5?\oise levels atvnight range from 20 to 30 dBA. These measurements are represen-

tative of a quiet and tranquil environment.

_Exceptioﬁs to the>typica] quiet_conditions in Osage County are.the noise levels
associated with urban and highway traffic and oi]/gés production activities.

These activities, éspeciai]y oi]’d&mping; are carried on around the clock every
‘day of the veek. Noise 1eve1-data were taken during a sﬁot_check of several
representative aféas in. Osage County on November -9 and 10, 1978. These data
;_'are nOt-intended to ine a thokqugh énalytical picture of exfsting noise condi-
tions in the county, but simply reflect the circumstances encountered. - In general,
urban noise was dominated by automobile traffic in the various comm&nities;

éound ]éve]s there Fanged up to 65 dBA. In areas of active drilling or pumping,
noise was at-a much higher level than in the urban or rural éettings. In one
ﬁﬁstance, a noise level (exceeded IOApercent of the time)'of 92 dBA Qas measured
at the boundary of a well drilling site. In close proximity (within 50 feet) ' [;
of large gas-powered pumps, pulse aoise was at high levels, in somé instances l
-.over 160 dBA. At hresent, thé general industry standards of OSHA (Section 1910;95)'|”
_indicate that the noise level, on an 8-hour time-weighted éverage,-should'be no
fgreater than 90 ABA-and'on a Z—hOUr.avérage should be nofgreéter than'TOO-dBA.
Several pumping stations and work areas whiéh were invéstigated during field
reconnaissance%in Osage County for this study displayed signs which warned that
protective devices for the ears were required if a person had to work in the

area for more than 4 hours.
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7. Surface Water Resources

a. Sources and Use

A1l of Osage County is within the Arkansas River drainage basin. The Arkansas

River forms the southern boundary for the county,.and those streams not drain-

ing direcfly-into it flow to thé_Qaney River, one of the Arkansas' large tribu-

taries.” In addition to the Arkansas and Caney rivers, there are 116 permanént

or intérmﬁttent'streaﬁs who]iy or partially within Osage County (Osage County

_Conservation District, 1976). Auiong the major streams are Birch Creek, Bird

" Creek, Candy Creek, Homihy_Qreek, Salt Creek, Sand Creek, Pond Cfeek, and Mud

Créek; ‘Becauselof the moderate rainfall and hilly topography over much of the
county, the majority of the 116 streams only flow intermfttent1y‘during’mqst‘

years. Figure 13 shows the major surface water resources of-Osagé‘Countyii

Hulah'ReéervoirAand Birch Reéérvbi“ are the only completed and filled Army.Corps

df-Engineer reservoirs totally within Osage_County, although fogr otheks are

..proposed or under constructioh.__Keystone'ReserVOir, whose dam 1is approximately

11 miles west of Tulsa on thg{Afkansas River, forms much of the southern boundary
of the ééunty. A smé]] &rééﬁof_the“KaW Reservoir flood pool, also on the Arkansas
River, extends into the wégternﬁpbﬁtioﬁ of the county. In addition to the major
bodies bf wétéy discussed above, 47~1akes of bétween 10 acres and 800 aéfes in

size also ars located in the county (Oklahoma Water Resources Board, 1976b).

5011 Conservation Service flood retarding;qr stock watering structures are mostly

less than ]O-acres'iq size iﬁlaéaéé Cbunty. To date the SCS has given technical
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_ass1qﬁanfe for over 3,000 of these sma]] farm ponds. As of the end of 1978,

. on]y four flood retard1ng structures over 10 acres had been constructed

1 arf w1th1n the Caney River watershed and range in size from about 17

: to 60 acres. Several more are in the p]ann1ng stages. No Oklahoma Depart-

" ment of Wildlife Conservation. ]akes are found within Osage County (Oklahoma

Department of Wildlife Conservation, 1973).

- Surface water use in Osage County jnejudes'private drinking»waten'supply,
; ifﬁigation;-recreation,hpTeasune craft navigation, industrial, municipal,
well injeEtion, and wildtife and 1ivestdck (mostly cattle) water'supply.
:Accord1ng to the Okiahoma Water Resources Board (personail communication,

- Mr. Ed Parker, November, 1978), alt surface lake water supplies in Osage

County are fully allocated at present with respect to municipal, industrial
and other uses: None of the surface waters in the4county arevpresently
be1ng used as cooling water sources for major electrical generat1ng stat1ons

IRB personne1 1nd1cated that - about 1 to 2 acre-feet of water was requlred

':for development of an average oil or gas,we11 in Osage County. However,
Osage Agency personnel noteu that about 1 to 2 barrels of wateriper foot
. 0f well'depth is required. Table 5 depicts reported water use in Osage
_.Cpunty for 1975 and 1976. It should be noted that reported surface water

:fuse_greatly exceeds - groundwater use; except for. the categories of irrigation

,énd»secondary 0il recovery ‘use. Secondary oil recovery -comprised 20.6 percent
:of total use in 1975 and 10.8 percent in 1976. New well production use '
comprised 1.5 percent of total use in 1975 and 0.8 percent in 1976. It

is.also evident that municipal use is increasing and that values for 1977

"“and 1978 (not yet published) are -anticipated to ‘exceed the 1977 figures.
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;;b. _ 'Surface'Waper Quality

Water qUanty in Osage County, as in most areas of northeastern 0k1ahoma

‘which are not heavily urbanized, is moderately good. However, relatively

: high chloride concentrations exist in somé"sﬁrface waters, including
Keystone Feservo1r, because - of natural or man- 1nduced brine inflows. The
: 0k1ahoma Water Resources Board pub]lshed Oklahoma's Water Quality Standards
.1n 1976; these are summarized 1n‘Tab1e 6. During preparation of the

comprehensive Areawide Water Quality Management Plan (or 208 Plan) by

INCOG-(1978), water quality in Osage County was monitored at 23 stations
in 1976 and 1977. ‘Data from 13 of these stations in various parts of

Osage County are given in Table 7.

;The INCOG 208" planners, using data gathered specifically for that study

in compar1son w1th the Oklahoma water qua]1ty standards, indicated that . 3 g
there were severa1 major water quality problem areas within the Plan's 5-

'county study area. Most of the problem areas were downstream of Tulsa. .- é“

“or in the.hééerTCinity of Tu]sa.;'However, three prob]em areas were.

. deScriBéa within Osage County. In the Salt Creek sub-basin, it was
noted'thét feéalAchifofm bacterial'counthoften exceeded State 1imits;}
of 200/10C mf; this situation was ascribed paftia11y to inadequéte
disinfectioh of'hunicipal wastewater'discharges in the watershed; In

the BirdACreek:SUb=basin, it was noted thdt ph values Jess than 6.5

. occurred at the mouth of Hominy Creek (just outside Osage County),

~
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Table5 . Reporzed surfacé and groundwater use in Osage Cohnty, Oklahoint for

£ 1975 =nd 1976 (all values in acre-feet).
L R | o
_ 1975 | 1976
i . ' From - . - From - From - From
: o surface ground- surface gruqnd—
7 Use category ' water ~_water water walell
il o o 4 3 :
. Crop irrigation . 636 489 606 6H%0 . i
?E" Municipal S 7,500 .58 20,555 b9 £
+ Industrial | .. .506 S0 475 0
! Recreation and Wiidlife . 0 0 228 0

.j ' _ a ) ) N ]43
g- Secondary oil recovery 76 2,388° 75 2,7 _
© " Other municipal and B A : . | 0 3
? “industrial 0. T 0 0 .
ﬁ Sub-Totals 8,900 2,935 C22,143 3,453 §
} - Annual Totals N .. 11,835 4 25,596 3
o Groundwater use for secondary oil recovery includes a minor amount of }luvial '?
1. and Vamoosa aquifer fresh water; however, the vast majority. of the repor<ss use i
E‘ consists of saline water from below the zone of potable water and reinjesrd to i
" pressurize fields. ' : ’ : ‘ ¥
i b

Calculated values;. assumes 1.5 barrels of water per foor of newwell drtited,
average depth of 2,200 feet; with 432 wells completed in 1975 and 483 wei % :
E% completed in 1976. Although some groundwater is used, almost all use of w~ter:
.~ Tor new well development :came from surface streams ‘and small impoundments

~ (personal communication, Mr. Dave Baldwin, Superintendent,EOSage.County,

January, 1979).. Other data from Oklahoma Water Resources Board.. .

I

T
3
¥

o i S s AR s

Source: Reported water'Use;.1975 and 1976 - Oklahoma Water Resources Boz~ % -
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. Parameter¥*

Limits

dineral Content

Bacteria

0i1 and Grease -

A Turbidity

Temperature

Taste and odor

V~Dissqlved oXygen .

Nutrients_‘

Toxic substances

Pesticides -

o

- -annual mean concentration of chloride, sulfate, and.

total dissolved solids (TDS) cannot exceed historical

- yearly mean standard of each station (US Public Health

Service Standard is 250 mg/1)

- total coliform count (monthly afithmetic-méan) shall

not exceed 10,000/100 m1 for drinking water streams

. fecal coliform count shall not exceed 2000/100 m1 for

water supply streams; 200/100 ml (monthly geometric

_mean) for primary body contact recreation

- all State waters shall be maintained free of 0il and

grease to prevent a visible film

. Warm—water étreams~—50'JTU (Jackson Tdrbidity Units) =
. warm-water lakes--25 JTU ' :

. limit of 90° F in $treams and lakes other than trout

or smallmouth bass streams; temperature increases
limited to 5° F in streams and 3° in lakes

.'exceptions——Arkansas River from Kaw Reservoir to
. headwaters of Keystone Reservoir-—94° F; Salt Fork--

93° F - ~

s AR a0, ST R e e A et e

- Substances other than from natural origin are limited. . .> D=

to concentrations that will not interfere with potable'-  f:f;f*'5i

water supplies

- minimum DO shall be 5.0 mg/1 for all warm waters and -

6.0 mg/1 for trout and smallmouth:bass. waters

- s0 as to cause undesirable;eutrophicatioﬁ:-~~twv

. nitrate-nitrogen shall be 1es$1than;10.0_mg/1 for water'3‘°

supplies

. State waters shall be maintained so that they will

not be toxic to humans and fish and wildlife (0.05
to the 96-hour TLM for persistent toxic substances
on the most sensitive indigenous species)

- shall not be present in such concéntrations to cause
toxicity to humans, animals, plants, or aquatic Tlife

. pH values shall be between 6.5'and 8.5

" The majority of the Oklahoma standards have been approved by the EPA with _
* the exception of thermal and PCB criteria (PCB criteria to_be»set on a case- '
by-case basis). T S ‘ SR &
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l

s to jrunoff from adjacent oil fields. Also in the Bird‘Creek suBi:

, basin,iexcessive chloride concentrations with a mean of 335‘mg/1'Qefe

_ measured below Pawhuska;_this afso was ascribed to 6il well fie{ﬁs in -
;fhe'area,. In addition to describing gxisting,prob]ems areas, the INCQG
- 208 Plan described in detail potentfa] wqter‘qqa1ity problem areas.
These areas.were delinated during the study by comparing INCOG's |
. monitoréd data with a set of future'water quality goals established by
.'INCGGt These detailed descriptions ﬁi]] not be repeated herein, but
.they:generaily deal with the subject of'describing probable future
impactﬁiahd mitigation measufés for nqtr?ents, heavy metals and bacteria
within eiéht major Sub—basihs; oi].ffe]d-drainage problems were not

mentioned specifically.

,‘11ySis of the data on Table 7 shows that water quality within Osage
'Cpunty is extremely variable with respect to many pafameters, but that
certain historic and ongoing trends are evident. For examp]e,‘bhosphofus,

chloriée and dissolved solids concentrations are generally highf BOD and

'COD,]evéls_are low to moderate, but coliform bacteria levels dré ﬁjgh.'
It should also be noted fhat no exjétiné data could be located thrqugh :

“various Oklahoma agencies or Other.soﬁrces‘regardihg oil and grease
'__concentratibns.{n Osage‘County surface waters. INCOG did not perform those
ana]yseg. The Oklahoma Health Department is capable of doing o0il and
grease aha]yses, but they are ndt.dbne>on a routine basis, on}y

special request, and no special iests have been done in Osage County.
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((Flgure 14)..

'i.;As an example of the quality of effluents entering surface streams from sewage

reatment plants in Osage County, Teble 8 depicts average values from six se- -

lected wastewater treatment plants.

a. Groundwater

~a.  Formations and Yield

Groundwater product1on in Osage County can be descr1bed as scant to moderate
w]th water be1ng of poor to fair quality. ,Suppl1es are not adequate for
"largescale 1ndustria], municipal or agricultural use, and such users must

depend most]y on surface supplies. Although wells in the county yield from

. 25 to 400 gpm (ga]]ons per minute), most produce at rates ]ess than 100 gpm.

The best groundwater supplies, with regard to both quantity and quality, are
and in the comparatively shallow alluvial deposits of the Arkansas R1ver

In these areas, good quality water can be found at depths of 25 feet or less

Under1y1ng the centra] part of the county, in a band from north to south, is.

‘the . Vanoosa. iquwfer cons1st1ng of the Vamoosa format1on and some- adJacent strata ,fh,;‘a -

Th1s aqu1fer is .comprised of sandstones. and -interbedded marine

. Sha]es of Upoer Pennsy]van1an age. The northern portxon of the Vamoosa aqu1fer
” is a surface exposed formation which in some places conta1ns up to 400 feet

i thickness of potable water (def1ned as hav1ng ]ess than 1,500. m1]11grams per S
vi liter of total d1sso]ved solids). Only the potable water zone. th1ckness is shown -
lon Flgure 14. It is underlain with sa]1ne water. The best water yields from the

'1§Vamoosa aqu1fer occur south of Osage County. In the extreme southern part of

"2 county, wells into the Vamoosa can supp]y up to 100 gpm of water conta1n1ng

= Cniefly. d1s<nlved carbonates and bicarbonates. Over most of the remainder of
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jable 8. AWater-quality data fbr‘six selected sewage treatment facilities in

Osage County, 0Ok1ahoma. (A11 data are averages for from 2 to 8 samples'

taken during 1976 and 1977).

iotal coliforms -

¥ .
‘223l coliforms

B

#/100 ml ~ 7.5x10% 2.4x107

#/100 ml

1.4x10°

Station
© parameter Units | , .
. PRIV [ [ : 4 s [
O < oo o > o w O o . -
< — = = < FE)
BT 2E 2% 2E 2%
- 5 g — o - o - > — >
O o O wm O (& yall o= O =<
 gissolved oxygen cmg/1 . 3.8 .47 - 0.3 - 4.6 0.5
specific conductance  ymhos - - .771.0 613.3 1350.0 -
‘ st. units - - 6.9 6.8 - -
“1tal phosphorus mg/1 9.50 . 41.20 11.34 16.43 56.05 70.5
gwonia nitrogen - mg/ 1 16.69 14,46 - 9.17 23.52 46.00
“rite nitrogen mg/1 0.06 = 0.03 - 0.03. 0.07 0.03
“nitrate nitrogen “mg/1 0.44 - - - 0:06  0.04
dissolved solids. - mg/1  1281.5 625.0° -  456.0 865.0 6070
“suspended solids mg/1  33.0 122.5 - 8.0 89.5 219.0
#0 (5-day) mg/1 ~° 59.15 52.65 144150 121.00 161.50 442.00
- L0 | mg/1  207.5 '430.4 259.4 238.1 213.3 -586.0

s o 7
- 2.7x107 2.5x10 6.4x10"

6 7
8.6x10 1.4x10

surce:  INCOS 208 Areawide Water Quality Management Plan,
Morking Paper T-1, and computer printput of data.
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the Vamoosa in Osage Cotaty, yié1ds akevless than 50 gpm, and the
dissolved materials contain a h gh proportion of chloride/bromide in
‘the grouniwater suggesting-thaﬁvthey may havg migrated into the potable

water zon: from elsewhere rather than being dissolved 1oca]1y.-

As shown in Figure-14, cats%de of the areas containing'al]uvié1 deposits
-and the V imoosa aqu1fer the c0xnty can best be descr1bed as hav1ng
]oca]uzed groundwater 01 11nnteu extent Generally, such suppl1cs are
adequate for individual domest1c supply, but are $ensitive to ény_disturb—

- ance to tne tocal hydrotogic regime.
b. Groundwater Quality

Analyses indicate that water from é11uvial'deposits.in'osage Couﬁty
- QEnérally contain Tess than'1000.mg/1 (mil]igrams per'Titer)vdissolved
-Sb]ids -Locally, alluvium a1on0 the Salt Fork of the’ Arkansas R1ver

and a]ong a few other minor. streams conta1ns ‘water w1th d1sso1ved

'f 'sol1ds concentrations of more than 1000 mg/] Groundwater from terrace

--#epos1ts ugually contains less than 500 mg/] dissolved solids, although

‘toncentrations locally may exceed 1000 mg/1.

Groundwater frem bedrock aquifers (épecifica]]y, the Vamoosa aquifer in

Osage County) also contain yariab]e amodnts’of‘di5561Véd solids. Tests haﬁé

- Shown that concentrations vary from about 60 to 4,600 ﬁﬁ/]; however, concentratjun:

T &2




: of 500 to 2,700 mg:t are most common. Water containing 2,000 to 4,600 mg/1
bid . generally is limit:d tc small local areas. Numerous shallow wells yield
o concentratiois between 60 and 500 mg/1. The following table shows the minimum
i? ! and maximum concenirations for sulfate, chloride, nitrate and total hardness for
n o 23 samples from ths Vamoosa formation (Oklahoma Geological Survey, Enid Quadrangle
Report, in jress):
. Minimum ' : Max imum
L - concentration concentration
gi § Parameter - {in mg/1) (in mg/1)
S sulfate 7.0 | 250
A chloride - 5.0 o 360 .
nitrate | 0.0 83
B hardness - V 15.0 | . 560
L -
L £ i
Fz§ .v.
Ly F
¢
J
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fﬂ;‘toward population decline has reversed in much of the region and econom1c cond1t10ns

7:# 1As.$hown in~sz1e 9 , population in Osage County declined by 10.1 percent during

G, SOCIGLECORGMIC AND CULTURAL CHARAC[ERISTICSi
.~ Osage County is génera]]y characterized by rural communities set amid rolling hills
 .and lush pasture lands. In common with most of the other counties in this region,
“1£ éxpérienced a population decline during the 1950-1970 period, attributed to a
“lack .of. economwc opportunlty, few amenities, and-the lure -of urban Tife in nearby
'__-Tulsa As a result of this econom1( "and population decline, an.effort promoting -”E
the region as a scen1cAand historic area has been initiated. This comprehensive
-approach to revitaffzation 1nCiudes utility improvements, tourist faci]ity develop-
?_iﬂment transportation: system 1mprovements, soil conservat1on and flood control
_.measures, and recreat1ona1 fac1]1t1es development. The northeast Ok]ahoma region
f?  now has almost 40 large man-made lakes, 28 parks and recreational areas and
é"'t'j;.fh‘tmch*eds of séenic historical or. unique attract1ons Furthermore, the trend .

l

'iare.amproved. Even so, ‘the area. still remains below the statewide averages for

severa] SOC10 economic 'lnd'lCﬂtOl"S

.- 1.... Demography

" the 1950-1970 decades. The 1970 Census reported 13.5 percent of the population.

:.was_65-years and:older; a 3;] percent increase in the elderly group since the 1960
Census. Likewise, between 1960 and 1970 there was a reported increase in numbers'

.;of Americanhlndians as well as an increase in Indians as a percentage of the

total Osage County population. The indian portion of the Osage bopu]atiOn was

" reported as 8.6 percent in 1970;‘h0wever; some of this_incfpasé may be the
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Oklahoma as a whole.

__'Table 9. Demographic compar1sons between Osage County and the State of . -

N
| 'Osége_County Ok 1ahoma
o Population (x1000) S
s 1950 33.1 22,333.5
N 1960 32.4 23,282.8
s . 1970 29.75 25,592.5
gE‘. '-A Percent Changé in population : , |
(1950—1970)' -10.1 +14.6
Birth rate per 1000 populat1on ' _
o (1970) - - 14.2 - 17.6
“Death rate per 1000 popu]atTOn S ;
(1970) . 12.0 - 10.5
ﬂ 'Percent of popu]atwon 65 years or older o
= (1970) : . 13.5 T 11.7
i '»'Percent Indian populat1on _ _ :
§i ' (1970) 8.6, . 3.8
§

ﬁg;zz . s EZZﬁfjj
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'-fresu]t of under—raport1ng 19 1960 The b]?th rate in Osage County was Iower

“an tqe statewlde average in 1970 while the death rate was hIgher than the

1u.5 per 1000 for Oklahoma.  These data indicate a continuing trend toward
?an older populat1on in the county, resultwng pr1mar1;y from the out -migration
of young persons and from the dec11n1ng birth rate. M1rror1ng a nat1onw1de

4 trend, househoid size in the county also has dec]vned dur1ng the past decade

sor So.

' Popu!at1on deqsxty dlstr1bu1 on in Osage County is dep1cted in Figure 15. The
most populous urbanized arecs’ 1n thn county are Pawhuska, Hominy, Fairfax,

‘,Barnsdall, anl those port101s of Sk,atook'and Tulsa 1ying within the county
-Of these, Hominy and Skiatock (Osage County portion) exper1enced appreciable
growth between 1970 and 1976, probal]y a ref]ectzon of the economic act1v1ty
:relateo to th2 development of Skiatook Reservoir. Demonstrat1ng tne rural

'i _ icter of ‘the county, only’ Pawhu<ka and Tulsa (0sage County port1on)

were urban p?aces with more uhan 2,500 popu]at1on Thus, of the estlmated

i32 319 persons residing in the county in 1976, only about 22 percent lived in

'urban areas

In ]970 a total of 11,713 dweiling un1ts housed the county s 29,750 residents.
(Slnce data are not readl}y available as to OCCupancy rates, these data should
not be utitizad to- determine household swze ) Recent population estimates by
the Indian Nations Councit of Governments (INCOG) suggest a county populat1on

In 1978 of 35 644 with about 7,700 househo]ds

rOJectlons f)r the future call for strong growth in the county by the year 2000.

he Economic Cevelopment P]annxng Group, Serijes I projections, prepared in 1978,
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tipdate predic s a muck greater incre-ic. &}

.Arkarlsm Rive bed Project (Bruce B. uoreish axd Associates, 1977) an
~ Qsage County population is predicted v de addut 7,000 persons or an :";-m‘:se of

suggest a 24y percent increase in pou?@?im between 1976 and the year 2900

~*7able 10}. rhe Tu]sa Metropolitan .""“ Trersportation Study (TMATS) ~Taual [T

dizest 100 percent. In the rsg,

T.7x

“iveise in

22 percent. While specific projectiomditfer In_'_magmtude_, there appeasns 1o he

* . consensus that the arda will experience significant growth over the nex:. 5 years,

primari Ty due to proximity of Tulsa's eutward expanding metropolitan S ruth, in-
creased industrial promotion, increasc in new reservoir-related tourise, 4

development. o~ a new prison at Hominy.

2. Individual and Family Income

The State of Oklahoma ranked 35th amona the 50 states in income in ]9.5?‘““

orting-a median-family income of $7,725, contrasting with the naticsey

. median of $9,! 986. The northeastern rcgion of the state ranks even below that

' w1th a median family income of $6,499 in the 23 northeastern counties. . Qegidents

~of Osage Coumy fared better than the regional median, reporting $7,642, still

somewhat below the state med1an In aclchtzon, there was a smaller P'kw‘\‘twn

. of the county Populatwn w1th incomes helow the poverty level (12.8 penc: ent) than

_for the entire state (15 percent). However, per capita income was only 4 gs55

in 1974-75, as compared with a State per capita income of $4,f996 and a ‘“tmna]

. average of $5,265.
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ingableiTO. Popu]at1on employment, and personal income, recent and:brojected;

Lioo \ : for OsagD County, Ok]ahoma
| _ A
Year
U category 1916 1980 1990 2000
1 ‘Population @ - 32.6 34.3 35.4 40.5
Employment (total)P 5.5 5.5 5.2 6.1
re Mining : 0.7 0.7 0.6 0.7
: Construction - 0.1 0.2 0.2 0.2
- Manufacturxng 0.7 . 0.6 0.7 - 0.9 o
. Transportation, communxcatlons ’ , , i
j" and public utitities 0.1 0.1 0.1 0.1 o
8 Wholesale trade - 0.2 0.2 0.2 . 0.3 e
' Retail trade _ 0.7 - 0.6 0.6 0.7 -
7. Finance, insurance and .- , T :
g real estate- . 0.1 0.1 0.1 0.3 |
. Services 0.6 0.6 0.6 0.8 é
1 Government - 0.8 - 0.8 0.9 0.8 H
i Agriculture 1.0 0.7 6.4 0.3 i
.Other 0.5 _ 0.9 0.8 1.0 3
ﬁ “sonal income S $5,111% 0 $7.686 $16,079 $28,470
% . capita T - (83,165) ($3,600) ($4,718) ($5,726)

LAt B

a]] data in 1000's
all employment data‘in 1000'
 F 1975 data

““Data in () are expressed in 1967 do]lars

_.]c_ o

l;Source Economac Deve]opment P1ann1ng Group, Tulsa Hetropo11tan Area P]ann1ng

. Conmission; Populatien Emp]oyment and Personal Income Projecticns;
January, 1978 :




3. Business, Industry and Agriculture
‘ e i

’\

'A]though Osage County is pr]martly rural in character, its economy is based on

m1n1ng (oil and gas extractlon), agricultural productlon, appare] and textiles -
manufactur1ng and support services. In 1975 the market value of 011 and gas
produced in the county was in excess of $100 mn]]ton The importance of the
petroleum industry to the 70ca1 ecoromy is shown in Table 11, The 1975 oil-

and gas—related payrolls, (exc]ud1ng ref1n1ng), amounted to over $42, 000 000,

or 23 percent of total payrolls fron all bus1ness sources in that year.

-

The market va‘ue of all agrlcu]tural products sold in 1974 was $23, Jl4 000 The

.most valuab}e agrlcultural commodities were livestock and vaestock products

(Table 12) Wheat is an important crop in Osage County, with production in
]973 reach1ng 1,053,000 bushels. W1th 1,204,354 acres in farm land use in 1974
4N Osage County, agr1cu]ture is an 1mportant economic activity. Echo1ng a natvonal

trend, farm acreage and number of farms in Osage County are decreaSIng, while

. . average farm size is increasing. L1kew1se the average value of land and

bu11d1ngs has increased, with the county average per farm much greater than.

for the who]e state (Tab]e 13).

In addition tc agr1cu1ture and the 0il and gas industries dispersed throughout the

' county, apparel “and textiles manufacturing 1ndustr1es located in Pawhuska,

Fairfax, and Fominy are important employers. There are two lumber companies and

-~

a sma]] packing company in Fairfax. The State of Oklahoma and other southwestern

- States lag somewhat behind the rest of the nation in income derived from manufactur-

ing, although there has been a 111.0 percent increase in earnings from manufacturing

- during the period 1959-75; during the same perlod_farm»earn1ngs decliped by 31.7-
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Table 11. 1975 0il and gas-related business activity for Osage County, Oklahoma.

. -.Siness Activity _ Number of Annual payroll Number of
: employees - (x $1000) . establishments

" Mining ' o 1723 24,673 121
; oil and gas . -

i e n e

- extraction’ . o 1583 - 23,068 . 112

Crude petroleum and | S o S

gg; natural ‘gas 878 . .- ' 13,751 61 E
7 .- .0il and gas field ' ' S X
o services 500-999 Lo NA 47 .
§§Drilling of 0il1 and gas ' :
i wells . - 340° 5,083 16 &
.~ oil and gas field " ' : - T iE
,{3- - services , - 298 - 3,273 ’ 24 ;
4 Refining 500-999 ‘ D ' - D. +
— — ;
Lip - Figure withheld to avoid disclosure" k

i

L;Sowce: County Businesé Patterné, 1976: US Census, CBP#76—38%-3

3

&
%
5.
i
2
%,
b
¥
i
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I
 Table 12. Market value of agricultural products sold (1974) for OSEQé _
o \ County, Oklahoma. A

Commodity o ' | ‘ Number of farms Value (x $1000)
Crops and hay . ‘ . 336 3,720
Nursery and greenhouse products o ' 9 475
Forest products : . .16 3
Livestock'and"liveéiock products . B 899 19,606
Pdultry and poultry hrodhcts S 22 - . 10

3;33 Total agricultural products sold | ‘ . 9% a o 235514
Average value/farm A o _ S R 23,609

2 Since some. farms sell more than one product, the total number of farms is
dess than the sum of those marketing listed agricultunal products.

Source: Census of Agriculture, 1974; Bureau of the Census.
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percent. In Lhe mining sector, which includes gi1 and gas extraction, there

-hdﬂ been an increase of 17.8 percent in annual earnings.

Since 1970 f ve industries with about 250 total employses were added to ‘the

Osage economic sector; in add1t1on, th“ee ex1st1ng 11dustr1es expanded addlng

145 new emplorees. Although commun1ty fac111t1es are somewhat inadequate and the

transportation System has some limitations (highway iccess and curtailed raw]

serv1ce) the county is expected to achveve significant growth during the next

20 years. In:reased 1ndustr1a] promot1on, recreat1oxa1 attract1on of several
‘roéeryoire Lhe new °LdtP prison at Hom}ny, and the proximity to the expans1on

expected in the C]ty of Tulsa all will act as stimuli for further econom1c developn:
4. IQ’S_BES_" _ ' - N | | i

 1n ]974, tota net assessed valuation . (1nc]ud1ng real property and 1mprovements-
and taxable p¢rsonal property, less allowed ‘homestead exemptions) was $38 271, ]83
fdnjOsége'County Added to this amount was $17, 930 265 for pub]1c service o (9
'aSseésmenFs, fringing a total of $56, 201 405 in net assessed Valuation,' The
“fcodnty had a otal- bonded 1ndebtedness of $2, 350 000 in 1971. The county=rea1izéd

$437 307 8a fnom the 2 percent state sa]es tax 1n 197] 72 Gross production taxes

A ln Osage Coun y produced $240 899 99 for roads and §$; 41 ,547.96 for schoo]s in
1971 72 Osace County budgeted a tota] of $932,000 in 1976, Chief sources

" .of the revenu » were the ad valoren tax and various fees. Expend1tures were

Chlef]y in th: areas of roads and bridges, oub11c safety and adm1nlstrat1on

i



5.  Employment

£ - 0Osage Coun y nad a tofal enplo/ment of ahout 5,500 workers with an add1t1ona]

_820 unempley: 1 workers in 1976. This county has a re]atzve]y h1gh non-worker-

to worker rai to (measurement of those oulside the work force), w1tn a 1.71:1

non- worker tc-worker ratio, compared w1th a l. 52:1 ratio in the state as a whole.

s+ As shown in “able-1p, employment in mahufacturiog, services, f1nance, insurance

. and real estite industries, construct1on and wholesale trade categor1es is

vex expected to - ‘acrease by the year 2000 Mining emp]oyment-(xnc]udjng 01l and gas

extraction) 'S expected to remain constant

, while agriculture will continue to

;é ) dec]1ne in pr)portlon of those employed.
1B
P L .
L5 6. - Housing and Education
i o T T

- fDuring the fiscal year 1973'74,‘students in Osage County were served by. schools

in 15 public school o1str1cts

‘,

8 of which were dependent districts (without 12 full

‘~grades) These d1str1cts had a combined average daily attendance of 4,516 pupils.

[

-~
t

Total revenue for these d]Str1cts amounted to approximately $4,230,300. Pr1mary

-sources of thls revenue are the ad va]orem tax and dedicated state revenues from

~user fees. and the gross product1on tax.

5

~ In 1970 there*were'11,713'dwe]11ng units in Osage County, 9 percent of them

- categorized &; dilapidated (requiriﬂg major rehabilitation work). - About

~ three-fifths »f this res1dent1al property was valued below $10,000 per unit,

o SR e

representing greater port1on of low-value units than in the reg1on as a who]e.

In 1970, 5 pe cent of all dwe]11ng units were vacant.
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7. Municipal racj}iﬁjg§_gng"§p£y€§9§

| .
The sever: micipa“itjec in Osarf- ount are resronsibia for of eratio and
i g

maintenanc.. « - municipal vastewater .ollectlon aidl treatment fac111t1es The
majority oi -he population in the C(unty is served by surface water supp]1es

"with:severa] ‘ommunities purchasing water from the City of Tulsa. Resident<

in rural are: s rely on wells for supp]/ and on septic tanks for disposal. The
§county operat :s no health departmert but there are lmportant programs - 1n the

areas of juve iile de11nquency, mentﬂ} hea]th/menta] retardation, and a]coho?1sm

in'the county .

a Many-socié] f2rvices are provided by the'Osage Agency; where the Ageney Soc1a1

Worker is fesoonsible for p]annfng, organ121ng and dtrectlng the Bureau of Indlan
vAffairQ.we1f<°e program at the Agency Thls program includes the fields of
l.%ﬁiiy servic:, child welfare, and commun1ty organizat1on The Agency'a}so
N ufi)izég;thé werv1ces of a US Public Hea]th Serv1cp Nurse, who 1s respons1b1e - ‘ %
5 _:for gdminigt(~1ng the Public Hea]th Servwce program to the Indian people living.

‘on the Osage eservation.

BRI N ranspc-tation and Transmission =

:Although 05ag= County is predom1nant]y rura], it is adJacent to the Tu]sa

metropolitan irea. .The prox1m1ty and 1ts hlgh]y deve]oped 0il and gas production,

':have affofdgc40$age County a wel] d ve]oped surface transportat1on system. "It is - *f
crossed east-vest in _the nerthern part by US H1ghway us H1ghway 64

- Cuts across e sma]] part: of the" southern end of the county State Highwqy 20

'L‘75,



'-i

; cxtends east-west from Sk1atook to'rear Ra‘ston About e]even m11es of this

{j ad are currently be1ng retoca ed to dV01d inundation when Skwatook Reservoir is

{lcump]eted by the US Army Corps of Engineers. Other State H1ghways wh1ch run
Cprimarily north-south are SH 10, 11,:18, 35, 97, 99, and 123. fn all, about

e wuuu‘

-y,
{
r

2 050 miles of paved -state and county roads are maintained by the Oklahoma
State Departmﬂnt of Transportauwon, D1v1s1on of Highways. - In add1t1on about
‘33 000 m1]es of mostly qraveT roads are maintained by o1l companies and lessees -
: for daily operations. Accordxng to the Osage Agency records, approximately
{:150 miles of unpaved roads are be1ng added Yyearly to carry out new oil and

iggas act1v1t1es

EEAfthbugh-no waterways or danals'are:found fn the county, Keystone Reservoir and o
'rpther large reservoirs provide pleasure craft trénsportation resoufces. It is

jéven conceivable that Keystone and Kaw Reservoirs cou]d one day become part of ) 4
* Arkansas River barge cana} system’ whwch now operates as a commercial trans-

.portat1on route as far north as the Port of Catoosa

DSeverai railroads serve Osage County. The Midland<Valley line runs from Skiatook - o

rr
L

dnorthwest to Pawhuska and Foraker, and into Kansas. The Atchison, Topeka. and Santa...

g e Railroad runs from near Hulah Reservoir, in the northeast part of the county, - «

.- to Ponca City and into Kansas. The Missouri-Kansas-Texas Railroad maintains

;fre1ght routes from Bartlesville and southwost to wynona ‘Hominy and Cleveland

(3t the upper end of keystope Reservoir).

{EA 1arge number of crude 0il, gas and product p1pe11nes e1ther cross or or1g1naue ,
-in Osage County. These range in size up to 24" ID (1ns1de d1ameter) for an
{EARCO crude oil line, -and 16" ID for a Cities Service natural gas p1pe?1ne

aough no comprehensive records.of pipelines currently in use are Kept,
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;.n Osage County. They alsc estimate that about 200 miles of new pipelines are

'be1ng installed annua]]y at the present state of exploration and development.
9. Aesthetic_ Resources
The dominant scenery of 0Osage Cqunij'is large expanses of tallgrass prairie

covering its gently rolling hills. These native grasslands, . found mostly in

. the centra] and northern parts of the county, are a unique element of our natural

herltage and they provide a vista suggesting the seemingly infinite extent of
7‘“Athe natlon s original prairies. A variety of other vistas exist throughout the
- county, including beautiful river valleys, dense woodlands and lakes of many

’siZés. Rbundant. wildlife enhance the serene rural character of all these settings.

tSévérai tracts of land throughout.the county have been protected, thus.enSQring
_»preﬁervation of certain aesthetic résouroesn Hu]ah Lake and game management area
,contains over 14,000 acres -of Caney River bottom]ands and b]ackgack ridges with
,the wet]and -areas managed primarily fur waterfowl and migratory bxrds Other’

-areas ef bottom]and timber and ‘prime ta]]grass prairies exist in the Keystone-lake

,.farea and @sage hunt1ng areas. These provide excellent areas for recreat1on and
.-future deve]opment . In addition, Osage County pfesent]y has three beautiful
.State Rgrks::-OSagetHi1ls, Wah-Sha-She, and-walnut'Créek; Several others éke.ini
.the~déve1opment stage. Bluestem Lake is another favorite spot for recreat1on~

’mlnded people and provides peaceful scenery.
10.  Recreation

~Because of its.proximity to Tulsa and its developing surface reservoir system,
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o - 0sage County is a major aftraction for, recreatieniste In addition to the county's

9i?i f;ﬁhar1ed natural scenery for attracting sightseers, hikers and campers, it contains

- several pubiic hunting areas (state and Federa]), many good fishing Iakes,_and
several state parks (Figure 16). Two fairlyAnew state parks are within the
‘KeystOne and Hulah Reserveir public use areas, in addition to an older park--

e - Osage Hills State Park, west of Bartlesville.

- Of slightly over 465,000 acres of Federally-owned recreation areas in Oklahoma,

€ o

. about 82.000 acres (17.6 percent) are in Osage County. Of the many state recreat1on
A_areas (J66 000 acres 1in Ok]ahoma), about ]6 600 acres are -in Osage Cnunty Even

- with these large outdoor areas for recreat1on, much of the Tulsa metropolltan

area showed a def1c1ency in 1977 for such fac1]1t1es as sw1mm1ng pools, tennis
courts, hiking trails, picnic areas and bicycling paths (Oklahoma Tourism and
'Recreation Department 1977). The indian Nétions Council of Governments (INCOG),
«hose studies have embraced not on]y Osage County, but Tu]sa and surrounding
.areas, has recommended future regional recreational development plans for the"
*.types_of fac111ties mentioned above. These were designed to concentrate on the
knbptimal use of existing park and recreatien_arees and the identification and

-acquisition of open-space tracts for long-range needs.

;.w1th respect 10 present and prOJected recreat1on demand (in user days), INCOG.

figures for the Tulsa, Osage and Creek County area prov1de an indication of
. expected outdoor recreation demand. Table 14 shows total annual demand for
daily activities (in user days) for'selected activities in 1975-and projected.l
~ for 1980 and 1990.
For QOsage Cbunty specifically, the Oklahema Department of Tourism and Recreation
and INCOG indicate that the recreation faciiities.ﬁhich show the highest potential
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fgb?egl4. Present and pbojected'future recreation d

§; - Osage County area.

emand fqr thé:Tulsa and

iﬁa§1Y_ACtivity'

Year

575

1980

1990-

Fishing
Li - Swimming

r§§7_1: Picnicking
E = E

" Motor bdating
{é g Hunting

{E é :=, 3i15ng'

- Hater skiing

6,093,072
13,236,502
4,868,484

~4,360,728
2,095,738

2,080,804
1,777,146
896,040

915,952

6,342,768
13,778,938
5,067,996
4,539,432
2,181,622

2,166,076

- 1,849,974

932,760
953,488

6,858,072
14,898,377
5,479,734
4,908,228

2,358,863
2,342,054 |
2,000,271
1,008,540

1,030,952

o1 .

P 1 % . Source: _INCOG 208 Areawide Water Qua1ity-Managément»Plan and'Working Papers,
& and OkTahoma Department of Tourism and Recreation (1978).



' for.future'deve1obment are campgrourds,; picric and field sports areaé, tish—.
L‘ﬂg areas., golf courses, hunting areas, (small game, big game and waterfowl),
'h1stor1c areas, riding stables, shocting preserves, and-other'water sports,

The Oklahoma Departmeht of Wildlife Conservation has a]]ecated funds for the

development of 218 acres (in area nct designated) for outdoor recreation in

Osage County. Fdrthermore, long-~ rarge deve]opment is p]anned for 900 acres at

‘the Hulah Game Management Area and Refuge and for 16, 254 acres at the Kaw Public
Hunt1ng Area and Refuge. Osage Hills State Park also has been allotted funds
for the deve]opment of about 1,200 acres. Several of the proposed. or recent]y

constructed Ammy Corps of Eng1neers reservoirs  also will have public

recreation arcas (1,715 acres at Skiatook; 420 acres at Candy; 495 acres at

~,Birch) Uvor 260 acres at Wah-Sha-She State Park near Hulah Reservoir and 1 4?9

-acres at Walnut Creek State Park near Keystone Reservo1r are expected to . be

'deve]oped for outdoor recreation during the next few years

11. Historical and Cultural Resoukces

" In Late: Preh1¢t0r1c times the Osage County area was mostly used by the Wichita
vTrIbe, but by the early 1800's the Osage had become the dominant popu]atxon althouqh

the area was considered Cherokee Territory until 1867. In 1828 the Cherokee

'.had been granied the land c]a1med by the Osage Tr1be in return for the Iands the

'Cherokee held. in Arkansas In 1839 a treaty negotiated with the Osages at Fort
Gibson gave- lands to the Osage to relocate in Kansas. For the next 31 years the

OSages suffered hunger and disease in their new home in Kansas with the result that

_ they Tost nearly their total popuiation. Fighting on ‘the side of the Confederacy
during the Civil War, the Osages lost their ;and 1n kansas to white settlers. _In '
a er1es of treatles between 1863 and 1867 the Osage officially surrendered o i

i. r lands in Kansas and were forced to return to the lands they former]y held
o ' : 82 - B




f“;,on the Cherokee,Ootlet in what-is now Osage County Here they have rema1ned
Pl _‘51nce that time with the eéxception that-a western port1on of these lands were
;¥: L sen by a Congressional Commission tn 1871 to the Kaw tribe who moved from Kansas
. in 1873 to the 100,000 acres set aside as the Kaw reservation ~In 1906, Congress

C mandated that the area occupied by the Osage Tr1be be designated a county of

L Ok 1ahoma .
- o Two historic s1tes, the Osage Ind1an Agency and Osage Council House (City Ha:])
3 j‘ﬁ at Pawhuska have been listed on the Vatianal Register of Historic P]aces In
add1t10n to these two sites, the Ok]ihoma Historical Society has marked the -

: fo]]ow1ng sites as s1gn1f1cant in th= county s history: 1. Civil War battle-
1-"}j -
{g - field in Chustenah]ah 2. Grave of Osage Ch1ef James Bigheart; 3. Grave.of Osage

Chief Fred Lockout; 4 M1]11on Dollar E]m site of auction for sale- of m1nera1

,, <
Wowwre e

éj:rlght to fam(us 01l d1scovery. and 5. The OSaqe County Museunm. Consxderat1on

is currently be1ng g1ven to add approxxmately fifteen more Oklahoma State HlStOP!C&]

;TnSxtes to the list given above.

“42. .. Archascioyical Resources:

ZThe records of the Ok]ahoma Archeo]og1cal Survey at the Un1vers1ty of 0k1ahona
“-'1nd1cate that the maaorlty of recorded h1stor1c and preh1stor1c cu]tura]
. yresource s1tes in Osage County have been 1ocated dur1ng surveys connected w1th

“the construction (or proposed construction) of lakes or reservoirs by the us

'.Army Corps of Engineers or the Soil Conservation Servxce Major reservoir .
-f'ipPOJECt areas fron which s1tes have been reported and 1nvestlgatxons conducted
:Jnc]ude Keystone, Kaw, B1rch, Sk1atook ‘Shidler and Hulah. Within the dxrect
':"and immediate indirect impact areas of these projects, steps have been taken, or
f;fare p]anned Tor the conservat1on or mitigation of 31gn1f1cant cuitura? resources

;h,j:_by the agenC1es 1nvo]veo 0uts1de these specific project areas the.number and
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distribution of cultural resource sites, especially those of prehistoric times

in Osage Countv. are pooriy documented.

Of the 188 sites recorded in the Ok]ahoma Archeo]og1ca] Survey, most have been
concentrated aJong f1rst and second terraces and ridge spurs anng major streams
and those port1ons of thexr tr1butar1es which would be f?ooded by construction of

the various reservo1r and 1ake progects S1nce considerably less than 15 percent

~of the county has been subJected to study, it is expected that several hundred

_add1t1ona] ‘sites are present not on]y in the situations noted above along the

e magor Streams, but a]so near sma]] tributary streams and in the uplands.

Based on 1nformat1on comp1]ed by the Ok]ahoma Archeo]og1ca1 Survey, Tab]es 15

and 16 present a breakdown of the. 188 recorded sites by cultural per1od loca—

t1onal s1tuation and drainage. Although cultural remains extending over a.

r10d of 10 000 years have been reported for Osage County, the best represented

cultural periods are the late Archalc Format1ue, and Lake Preéhistoric. On]y :

- one Pa]eo Indlan site located on a first terrace of a small tr1butary stream

" -has been reported. Along the major streams, Paleo- Indian and early Archalc

~ -period s1tes may be bur1ed by sT?t in the floodplains because of frequent f]oods
f'Under such cond1t1ons the1r d1scovery would usually come only through acc1denta1

-_'dlsturbances or eros1on.“ The d1str1but1ona1 data ava11ab1e from previous surveys

on the Format1ve and Late . Prehlstor1c Period cultures probab]y respresent - a

rellab]e sample of the number and Tocation of major hab1tat1ona] sites, since 1he

o [Targe sites ‘of these periods tend to be s1tuated on terraces adjacent to the
}.larger streams. However, the lack of data for the upland areas of Osage County
fprecludes accurate prediction of the number and kinds of seasonal activity =~

.camps and stations that may be associated with these cu]tures
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i{Tab]e 15. Total Number of documented archaeological sites in Osage County,

K Oklahoma (188).

Arkansas Rlver Drawnage

R o R T Lo
) &ﬂsﬁ'h"'s . e .
. .

sy
¥

Y -',rrll

Ciid

v
e

Historic - 3 on Z2nd terrace
Proto-historic - 1 on 2nd terrafe
Late Prehistoric - 1 on knoll; 1 on 2nd terrace.

- Formative - 4 on knoll, 2 on ]st terrace, 4 on 2nd terrace

Archaic - 1 on ridge tee:; 1 on kno]1

- Paleo-Indian - None reported. : -
_ Unknown Cultural Affiliation - ] on ridge toe; 1 on h1]1 s]ope 1 on
knol] "2 on 2nd terrace. .

Caney River Drainage:

- Historic - None reported. _
Proto-historic - Rone reported.

. 'Late Prehistoric - 1 on 2nd terrace
.~ Formative - 1 on. Ist terrace; -4 on 2nd terrace. 1 on bluff top.
“Archaic - 1 on hill slope and top; 2 on 2nd terrace; 1 unknown.

Paleo-Indian - None reported. -

~ Unknown Cultural Aff111atlon —'1 bluff top

Beaver Creek Dra1nage

———

gy
[58

Salt

Historic - None reported

- Proto-historic - 1 on Ist terrace.

Late Prehistoric - 1 on Ist terrace.

“Formative - 1 on ridge toe; 1 on 2nd terrace.

Archaic - 1 on ridge toe; 2 on . lst terrace; 1 on 2nd terrace 3
unknown topography. }

Paleo-Indian - None reported.

”»fv_Unknown Cultural Aff111at1on - None reported.

Creek Dra1nage
Historic - None reported.
Proto-historic - Hone reported.

'1; Late Prehistoric - 3 on 2nd terrace.

Formative - 1 on 15t terrace.

. . Archaic - 1 on 1st terrace, 2 on 2nd terrace 1 unknown physiographic'
"~ situation.’ ’ '

Paleo-Indian - None reported

Unknown Cultural Affiliation - 4 on r1qge toes and tops, 2 on 2rd terrace.

Homlny Creek Dra1nage

Historic --1 bluff éhe}ter

E Proto-historic - None reported.

Late Prehistoric - 2 bluff shelters.
Formative - T ridge toe; 2 on st terrace; 2 on 2rd terrace

Archaic - 1 ridge toe & top; -1 on Ist terrace 2 on 2nd terrace.
t.Paleo-Indian - None reported.

Unknown Cultural Affiliation - 2 on r1dge toes; 8 on 1st terrace;

.4 on 2nd terrace; 1 on b]ufr top, 6 in bluff shelters.
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Table 15. (Continued)

Birch Creek Drainage:-

Historic - None reported.

Proto-historic - None reported.

Late Prehistoric - ] on 2nd terrace.

Formative - None reported.
- Archaic - None reported.

Paleo-Indian - None reported. _ _ .
Unknown Cultural Affiliation - 1 on Ist terrace; 1 on 2nd terrace;
10 bluff shelters. . B . :

Bird Creek Drainage: -
<+ “Historic - 1 on knol1; 1 on Ist terrace
" _Proto-historic - -None reported.
- Late Prehistoric - None reported. . _ _
~Formative - T on ridge toe; 1 on hill slope; 1 on a knoll; 3 on 1st _ S
terrace; 8 on 2nd terrace; 2 in bluff shelter. ' - W
Archaic - 4 on 1st terrace; 1 on unknown physigraphic location. ' '
Paleo-Indian - None reported. '
Unknown Cultural Affiliation ~ 2 on ridge toes; 3 on Ist terrace.

- Small Tributary: A - R
. Historic - 1 on ridge toe; 1 on hill slope; 2 on knolls; 1 on 2nd -
.- terrace; 2 in unknown topographical situation. ' B
- Proto-historic - None. reported. '
Late Prehistoric - 1 on ridge toe; 2 in biuff shelters. R
- Formative - T on ridge toes; 1.knoll; 2 on 1st terrace; 3 on 2ndfterrace
-2 1in bIuff shelter. e o
- Archaic - 1 on ridge toe; 1 on hilltop or slope; 4 on Tst'terraCe;__
3 on 2nd terrace; 1 on bluff top; 2 in unknown topographic.positions
or drainages. ' : '

Paleo-Indian - 1 on a Ist terrace. - R
Unknown Cultural Affiliation - 2 ridge toes; 1 on hill slopes;
3 on knolTs; 5 on Ist terrace;-5 on 2nd terrace; 2vb1uff”shelters.h

———

Source: dk]ahoma Archeologicél Survey, Norman, Ok]ahdma. - - :_ - e

ST g arar b e 1 o g 3y
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owve: SN consuov S G

o perlods in or near the roc? she]ters

- purposes.

resources in the up]ands

"~ The Oklahoma

- Conversations with off1c1als at the 0 lahom«

B
In tne eastern portion of dge Counfy a number of bluff shelters or_ rock

he]ters, have been repo.ted Severdl of these shelters have been re ently in-

vest1gated in 'he Sklatook QesePVOIr pﬁogect area. This work and add:; tlonal data

from nearoy ar=as (1n the e31es of the Oklahoma Archaeo]og1ca1 Survey, suggests

a h1gh probab1]1ty of flnd}ng archaeologicatl remawns of one or more cultural

As of this. time, only a fractvun of the

tota] number ef rock she]te rs probab]y present in Osage County has been recorded
or studied. | ' '

Current cultura] resources data on the number and dlstr1but1on of prehistoric

. sites in the tplands of Osaae County are totally inadequate for pred1(t1ve

Although mest large S1tes are to be found a]ong the maJor sireams,

probab]y many small s1tes arﬂ assoc1ated with the utilization of seasonal

Knsw1edge of these sites would be especially important

ince the courty ]1es in two rather d1st1nct physiographic zones (d1ssect°d p]aln_

' and rocky hill country) w1th var1ab]e natu"a1 resources that wou]d have been

attractive to preh1stor1c man The small camps and process1ng stations usua]]y

associated with upland resources have often been subgected to dwsturbance or

: destruct1on by the natural farce of er0510n and in more recent twmes by Iand

.{ a]terlng act1»1t1es assoc1ated with agr1cu1tura1 practxces deforestat1on and

mineral and 01 extraction.

)tate Off1ce of. H:stor1c Preservation is undertak1ng an ongOIng

county-by- couuty survey of archaeological resources. ' That survey for Osage

County has no': been performeé even though it was- or1g]na11y schedu]ed for 1978

Historic Preservatlon 0ff1ce 1nd1cate

'nthat the Osag: County survey ww]l pronab]y “ake p]ac; between 1980 aad 1982.

89



_D.  ECOLOGICAL CHARACTERISTICS

1L Natural Vegetation Communities

. According to information from the US Soil Conservation Service (1974), about’
' 78'pefcenr of Osage County is covered by natural- vegetation commun1t1es (Tab]e

']7). The dominant natural hab1tat s’ nat1ve rangeland which covers about 63

: percent of the county. The three basic types of wooded ]and are upland bottom]and;

and wet]and ~otalling abo;t 15 percent of all acreage

,fhe'range]and or ta]]grass prairie, when not overgrazed by cattle, 1s dom1nated
by f1ve ta]]qrass specwes big bluestem, 1ittle b]uestem, Indian grass, sw1tch—
grass, and purp]e top. If the range]and is overgrazed, the original cover
spec1es cannor ma1nta1n themselves and other spec1es become estab11shed Among

most commnn 1nd1rator spec1es of overgrazing are plains larkspur, M1ssour1
gonenrod da1sy f]eabane, western yarrow, lanceleaf ragweed, annual broomweed

-s1decats grama, st1nk grass, silver bluestem, chess, blue sage, woo]]y verbena,

1ace grass, ta]] dropseed halhy grama, green milkweed, and w1]d petun1a “When

pers1stent _severe overgraz1ng is perm1tted weedy p]ants and undes1rab1e annua]s -

become abundant The most common of these are threeawn and Japanese chess

In the ear]y ]970 S, nat1ona1 concern developed over the status of tal]grass4
pra1r1e throuqhout the ‘midwest. Because of th1s concern, an area of- about

30 000 acres of ranch]and in the northern part of Osage County was ‘considered
and proposed as a Nat1ona1 Grass]ands At this time, that proposa] has -been

tab]ed pr1mar11y because of loca] opposition.
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i Table 17. Acreage and percent cover for vegetation commun1ty types and other
& : ~‘land use categories for Osage County, Oklahoma.

e : : Area in - Percent
Land use category : o acres : cover
Natural communities

ey Hooded land - 4 - : o

g . Upland (postoak and blackaack oak) 209,102 14.16

L Bottomland _ : . 10,898 - 0.74

Wetland - e ' 1,281 - 0.09
] Non wooded - 1and B _ E ' -

43 Rangeland . - 926,617 ; 62.76

: - Wetland _ : : o 2,574 ' 0.17

g% Other communities and categories

~ - Agricultural

. ‘Cropland o » _ - -

[? . Non-irrigated o 79,561 . 5.39

5" Irrigated ' : 3 1,928 - 0.13

- Horticultural, orchards and groves =~ - 511 o 0.03°

F? . " Pastureland _ : CL U ‘

5 Non-irrigated o ]84 427 , 12.49

: Irrigated : ) ' o , 393 : ) 0.03

s Confined feedlot operat1ons : 160 : . 0.01

£ Urban and-industrial l e T o
- Urban and built up : o 16,130 1.09
“Mines, quarries, gravel pits v 670 0.05
0i1 waste land ‘ . 2,000 - 0.14
HWater ' . 26,910 - '1.82
nghways and county roads(paved) 13,318 - 0.9
TOTALS 1,476,480 - 100.00

'Sdurce Mod1f1ed from land use- map and data -of the us So11 Conservat1on
2 Service (]974) :

. m ]
O
—t



Rottomland and wetland vegetation lies along stream floodpl3ins aad compriSes

.:CSS thar- 1 percent of Osage Caunty. Eiéht major overstory tree species

are f0und in these habitats:  American elm, slippery elm, sycamore, cottonwood
b1tternUL h1ckory, shagbark hickory, pawpaw, and bur oak. Among the characteristiC'

understory spec1es in the bottomlands are blue phlox, four o'cleck, smooth yellow

. violet, sedges, wild petunia, sp1derwort, nettles, rye, m1]kweed lady's thumb,
: be]]f]ower broad]eaf spikegrass, purp]e meadow rue and yellow 1ronweed Plants
growing in these 1ow1and hab1tats need varying amounts of mo1sture to surv1ve, .

but few can w1thstand much drought

<Uplond habitat is often a mixture of both wooded and grassland ecosystems

Four magor spnc1es of overstory trees are found in the uplands: ' posteak,
b?ackJack oak, eastern red cedar, and b]ack hickory. In_add1t1on,’thé‘
{;H"derftory primarily is composed of eight plant.speciés:u big bluestem, Jittle:
:btuestem, coral berry, winged sumac, smooth sumac, blackberry, black rasberry,
aﬁd dewberry. . Because these areas are well above the water tab]e the plants

- growing in the upland woods. are well adapted to withstand var1ous degrees

of drought

‘Beginning in the'mid-1950's,.mahy of the ranchers in'Osage County began spraying
upland woods #ith 2, 4, 5-T herbicide to defoliate the trees and thereby permit
- improved growch of pasture grasses for cattle grazing. Although the actua]

acreage of areas subjected to spray1ng is not precisely known, the ]oca1 Soil

Conservation Serv1ce in Pawhuska estimates that 200,00 to 300,000 acres have
»been»sprayed at one time or another. The SCS also indicated that re-spraying

is necessary every 8 to 10 years to"prevent tree growth. The SCS believes that
ft

results of the spraying prov1des net benefit to the farmers in two ways, Wts _ : ¥

keeps out undes1rab]e plants and provides more graz1ng, and it reduces eros1on
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: by a]]ow1ng ground cover: to ho]d -the soil better (persona] communication, My,

Dick Bogard D1str1ct Conservat1on1st Soil Conservation aerv1ce, Pawhuska,

0k1ahoma October 19 1978).

2. Agricultural Lands

A]though much of- Osage County was used for grow1ng small grains and cotton

oy
Howny sered

pr1or to the Dust.Bowl days of the 1930's, 1t is now pr1mar11y rangvTand or

~in native tall. grasses- and tame: fescue and bermuda grass pasture llqure 9

shows 1 928 acres of- 1rr1gated crop]and and 79 561 acres of non- 1rr|gated

m -

'-,-crop]and

The pr1nc1pa] crops are w1nter wheat and other small- gra:ns, a]fa]fa,

gra1n sorghums' and soybeans Some corn a]so is grown The corn and- graIn sorghums

maln]y are cut for s11age

=
[—

' About 500 acres in Osage County are p]anteo in

iy | orchards, hort1cu1tura] crops or nursery crops. - Mucn of the nat1ve and tame
ﬁ r gasture grass 1s cut for hay The maJor1ty'of hay, corn and sorghum 1s used
%} ; 7oca]]y by ranchers for beef or da1ry cattle operatxons ~ Other crops are
o shlpped to both 1ocal and d1stant markets and sold for cash. Native timber
iE is cut by commerc1a] operators as a cash crop a]ong the major streams _ Mostv

,fi of the cuttlng IS for oak wa!nut ‘and pecan

-~ 1In genérai more and more land 1n Osage County is gradua]]y being removed from

- Crop productlon because of 1ncreased urban. deve]opment,.lnundatxon by reservoirs,v

and road constructlon A]so, soil erosion is taking some land from production,

rszl although soi1 conservatlon measures have ]argely preveuted this type of damage.

_Contour farmlng, strlp croppwng, add1t1on of terraces or d1vers1ons,-and'minimiza~

tion of t1]11ng have‘been used extensxve]y on Osage County crop}ands to reduce

'eros1on and ma1nta1n surface 5011 fert111ty However, for economxca prodUCtlon

"';or crops, a]] solls 1n the county requ1re fert1lwzer for added y1e]ds (US Soil
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zserTation Service, in press). The average yields per acre that can be expected.

from principal crops on various.soii types‘are shown on Tab]e:18-1US Soil Con-

servation Service, in press}.

3. Aquatic Biolegy
- aﬂ. - Introduction

: Osage County has approxwmater ] 82 percent of 1ts.area covered with- water,A
'i1nc1ud1ng both streams and 1mpoundments - Two r1vers are w1th1n the county
i boundarxes, the Arkansas Rlver forms much of the southern and western borders
_of the county and the Caney R1ver 1s in the northeastern portion -of the county.
"W1th the notab1e exception of these two r1vers, many streams in the county are
_term1ttent. Throughout the county-the streams vary in character from those
1'w1th steep gradients, rocky bottoms, sha1]ow, and fast flowing to those with
' sha]]ow grad1ents, mud bottoms deep and slow flowing. Gradients in the,county h
;range from about 3 ft/m1]e to more than 100 ft/m1]e Although some streams
exhibit shore]1ne cover whrch is essent1a]1y a]] grass]and or all wood]and
R most streams have a mixture of both cover types | Thus, a wide var1ety of stream
..hab1tats are represented Four reserv01rs (Hu]ah Birch, Kaw and Keystone) Tie
'partly or whclly within the county, and the county has 47 lakes of between 10 and

.800 acres in size. V1rtua¥1y al]-of the Takes and reservo1rs have been con-

' structed since 1940.

jThe 1nterm1ttent nature of many of the streams and the recent construct1on
roof the reservo1rs have had a s1gn1f1cant effect on the area's aquat1e bxology
.reams wwth h1gh1y var1ab1e flows and those subJect to per1od1c drought tend

g;to have a 1ess r1ch and less d1verse blota than permanent streams. H1stor1ca11y.
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| | |
uatic fauna of Osage Ceunty has been comprised of species adapted to in-
hab1t1Lg streams and rivers. The recent construction of reserv01rs has presented
spec1a] problems to many of the soecwes Some can readily adapt to the habltat

change (stream to reservoir}, and may. do a?most as well, or better, than

"before the Change However, other specwes cannot adapt and the reserv01r not

| only removes a g1ven amount of stream hab1tat~wh1ch is available to the spec1es,‘

but a]so may act as a barr1er which Timits the distribution of the species. To
date, no study has been done to determ1ne the extent to which reservo1r con-

structlon has affected the aquat1c fauna

.b. " Fisherics

Osage County 1s probably among the best in the State for fishing. More than 70

f-s“ec1es are found in the many creeks, streams, rivers and Takes of the county ‘

Erufeven though mast species are not important for f1sh1ng Some, such as the strwped-

bass and’ walleye, are presently stocked or have been in the past. The most

R 1mportant sport spec1es are strlped bass, white bass, walleye, channel catfish 3
IEA and_crapple Other important species include b1uegil1 green sunfish, large-

D mouth bass, b]ue catfish, and flathead catf1sh (persona] communication, Don

H1cks, State F1shery 810]og1st December 21, 1978)

i'_The quallty of f1sh1ng in Osage County var1es great]y from place to p]ace Some
Vlakes or rivers support a d1verse and productive fishery. An example is the
Arkansas River in the area of Kaw Reservoir, where over 70 species have been

. recorded, Gther streams or ?a&es have a much Tower quality of fishery. BIPCh

.fCreek -wWith. only 20 species. coliected after 1ntens1ve sampling, is an example:

: 0 11m1ted.f1shery. In 1977, the Oklahoma Department of Wildlife Conservatlcn

%acondacted a statew1de evaluat%on of permanent]y f?ow1ng streams and rivers. Seventy-



o flngerna11 cl

ve (75) streams 1n Osage (ounty were eva]uated on the bas1s of factors such as

J
stream length and grad1ent, shoreline cover, sport fishing species present, en-

dangered or threatened specses present quallty of f1sh1ng, restoratlon or

' m1t1gat1on potential, etc. The present quality of fishing in various streams

P Awas~judgeﬁ‘ 0 range Trom po«r to-good. In virtually every case the restoration.

'or m1t1ga ien potential of ihe streamfwas eValuated as very low; however,

~data to accurately evaluate this factor were not ava1lab1e. Table 19 glves

the ratlngs for sport fishir.g and some other evaluat10n factors for se]ected

: magor streams in the county

c. -Aquatjc Invertebrates

_{ »at1c 1nvertebrates serve both as an 1mportant source of food for fishes,

‘and.
“act as good pollution 1nd1cators because of their re]at1ve immobility. .The,

;dTVePSIty of 1quat1c 1nvertebrates varies widely . throughout Osage County de-~
5pend1ng upon - treamfiow reglme bottom type and. poliution. In general,

i‘ one might " expect to find aquat1c anne11ds,

7:a1derf11es,

mayf]ies-'dragonf]ies, stoneflies, .

cadd1sf]1es, riffle beet]es b]ackf11es midges, ch1ronom1ds,

ams, and freshwater mussels under favorab]e conditions. Stream
,Sect1ons with 11m1ted habitat d1ver51ty or s1gn1f1cant po]]ut1on would show

FEduced Species diversity w1th an 1ncrease in pol]utlon tolerant groups.

Qame An:ya]s

Ve‘klahoma hunting regu]atlons contro] the tht1n

g of 49. spec1es of game an1ma}s
oy in Osage County These can be d1v1ded into res1dent up]and game, migratory

VQAne blrds m1grat0ry waterfowl furbearers and blg qame - Game species, their
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:}preference of each individual specwes

‘ll wood]and 5 openland and 4 range}and

' areas 1n or adjacent to the county. ‘They are:

" The

- This

. .'='

ferred habltat and their abundance estimates for Osage County are shown on

.. Table 20. A]though 11tt]e is known about deta11ed population est1mates

for each Species, most game animals are common or abur.ian: in the county' Deer

kills on private lands for Osage County 1n 1977 totalled 47} (404 bucks, 67 does),

"which was 5 pereent of all deer killed in the state.  In add1t1on 73 deer (70

'bucks, 3 does) were killed in the Hutah Pub11c Hunt1ng Area located w1th1n the

county

ﬂ.The dlstr1but10n of these game animals wwthin the county depends upon -the habltat

Of the 49 game species, 29 prefer wet]and

The distribution of these;habitats is

--presented in Figure 17 (open]and 1nc1udes-range]and on this fjgure).

add1t1on to private lands ava11ab]e for huht1ng, there are six public hunting -

Hu)ah Public Hunting Area, 14, 112 acres for waterfow] quail, rabbit,

dove, deer, and squ1rre1

Osage Public Hunting Area Nos. ] and 2, each ]60 acres for Greater
Pra1r1e Chicken, dove, quaw], and rabb1t

Kaw Pub11c Hunt1ng ‘Area, 16 ,254 acres which border Osage County for
deer, turkey, qua1] waterfowl, squ1rre], and rabbit.

Keystone Public Hunt1ng Area, 15 500 acres wh1ch border Osage County
for waterfowl, quail, dove, squ1rre1, and rabbit.

Hudson Lake, 335 acres for waterfowl

herbitﬁde spraying of wooded areas within the county has reduced the amount

of forest w1ldl1fe hab1tat and 1ncreased the amount of open}and wildlife habItat

5 is not all detrlmental as 0pen1and hab1tat is preferred by many w1]d71:e species

the county (see dwscuss1c1 under Non game W1ld]1fe) - Hoodland areas; however,
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Table 20. L1st of 49 game spec1es, their preferred hab1tats and abundance

in. Osage County, Ok]ahoma

S Preferred I
Species habitat Abundance
Reswdent Upland Game g . g o
Bobwhite ' openland abundant
. Greater Prairie Ch1cken ... -rangeland common.
Turkey . - woodland uncommon
"Eastern Fox Squirrel woodland common
Eastern Gray Squirrel openland - common
Blacktail Jackrabb1t rangeland common .
Mlgratory Game Birds e - o
‘Mourning Dove .openland abundant
. Rail spp. wetland . uncommon -
- Common Galinule- wetland uncommon
Common (Wilsen' s) Snipe wetland - uncommon
American Woodcock - woodland . uncommon
Common Crow openland conmmon
'M1gratory Waterfowl _ .
Mallard wetland - .abundant
Pintail wetland conmon
Blue-winged Teal wetland common
. Green-winged Teal wetland common
- Wood Duck- wetland uncommon
‘Redhead wetland uncommon
_Ring-necked Duck wetland ‘uncommon
Canvasback wetland - uncommon
Black Duck . wetland uncommon
... Hooded Merganser . wetland uncommon
fGadwa]] : _ wetland .common
- American Widgeon “wetland common
Shoveler wetland common
Snow ‘Goose " wetland uncommon
Blue- Goose wetland uncommon
~ -Canada Goose wetland - uncommon
White-fronted Goose wetland common
Ross' Goose “wetland unconmon
Greater Scaup "wetland. uncommon
Lesser Scaup - wetland uncommon .
American Coot wetland _common
Sandhill Crane wetland uncommon
- 101
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e rable-"\ 20. " (Continued)

I

Species

" Preferred

© Furbeareys

“-Bfg Game :
3 Whitetail Deer

Abundance
“habitat - -
Badger . ..-openland “uncommon
Beaver - -wetland . uncommon
Bobcat - woodland rare
Red Fox - woodland uncommon.

- Gray Fox .~.woodland uncommon -
Swift Fox - - rangeland- rare .
Mink . -wetland uncommon
-Muskrat - wetland uncommon
Opossum . woodland - common
Raccoon - woodland common
Spotted Skunk ‘ woodland common .

" Striped Skunk woodland . common,
Longtail Weasel wetland uncommon
Eastern Cottontail “'rangeland -common-

- .woodland " abundant
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have been established throughout the county in. the form of trees pTanted aTong

:nence rows and windbreaks.

5. . Non-game WildTife.

_.Over 70 spec1es of amph1b1ans and rept1]es, at Teast 200 non-game b1rds, and
about 0 non-game mammals have beei Twsted by var1ous authors- (Conant 1958,

_ Burt and Grossenheider 1964, and Rubbins, et aT. 1966) as b:1ng 1nd1qenous to

J Osage County The dxstribut1on of these 320 spec1es w1th1n the county is

4{ controTTed by their vegetation hab1tat perference F]gure 17 shows the distribu-

; t1on of available hab1tats throughout the county and Table ZT lists the habitat
| lpreferences of common and/or representat1ve non- game w11d11fe The kinds of
éf-'non game w1TdT1fe most commonTy us1ng grassy hab1tats (cropTands, pastures,

- ';meadows, and overgrown grassy areas) include hawks, roadrunners, box turtTes;
~j' lcottonta11 rabb1ts, deer mice and pocket gophers. Those spec1es us1nq woodland
;'~ahab1tat include many types of b1rds and severaT ~species of squ1rreTs and bats
;}~kRangeTand habitat species. 1ncTude Eastern Meadowlark and coyote Wetland

?_;hab1tat spec1es include non- game waterfowT, several snakes; herons, and shore

. bwrds Co e S =

'=7f6f-__ Threatened or Endangered Species-

- Of the 370 spacies of game and non- game amphibians rept1Tes, ‘birds and mammals
known to be p)tentraTTy found in Osage County, four bird spec1es are off1c1a]1y

" listed by the US Department of the Interior as endangered They are the BaTd

':Eagle American Peregrine Falcon, Whooping Crane, and Esk1mo CurTew The Ba]d

Eé e is known to winter around large reservo1rs such as Keystone and Kaw. The
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Table 21.

Selected non-game w11d11fe species (and preferred habltat types)
which are commonly found in Osage County, Oklahoma.

i.- - Spaties

: Preferred‘habitat(s)

. Reptiles and amph1b1ans
Common Snapping Turtle
Three-toed Box. Turtle
Ornate Box Turtle
&merican Toad
L Leopard Frog

o ~Eastern Collared leard

: : "~ Five-lined Skink
Hog-nosed Snake
Eastern Coachwhip:
Western Cottonmouth -

B1Pds
' “"Great Blue Heron
Cattle Egret
. Black Vulture
rr ..~ Cooper's Hawk -
P - Red-tailed Hawk
P Killdeer .
« | . Rock Dove (pigeon)
T . Roadrunner. ‘
4 ' Barn 0wl
Chuck-will's W1dow
. Common Nighthawk
SR Woodpeckers .(several) -
N Scissor-tailed Flycatcher .
r1 i~ . Eastern Meadowlark ‘
§ - Blue Jay :

, Mockingbird
B American Robin
fsffﬁk ~ English Sparrow
ué;'e - Cardinal. -
Mamma]s ,
“Teast Shrew
Eastern Mole.:

i
4
E% }ﬁ | Bats (several)
i

Coyote :
Thirteen-lined Ground Squ1rre]
Gray -Squirrel

southern Flying Squirrel
Plain's Pocket Gopher

House Mouse

Deer Mouse

Eastern Wood Rat

Muskrat

llorway Rat

water

.woodland

openland,
woodland,

~wetland

woodland

- woodland -

woodland

rangeland

-urban

woodland . =

wetland

woodland,
woodland,
woodland,

- wetland

urban

. rangeland

woodland,

woodtand.

woodland,

woodland

rangeland
rangeland

- 'woodland
~woodland,

rangeland,
urban
woodland

rangelahd_

woodland
woodland
woodland,

" rangeland

woodland
woodland
woodland,
urban

woodland

- wetland
-‘urban

.wetTénd, water
rangeland

rangeland
rangeland
rangeland

rangeland

renge]and

urban
urban

ranQeland :

Fange1an6

‘rangeland
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:if An@rlcdn Pereqr1ne Falcon and Whoop1ng Crane are tran31ents and the Esk1mo

'1Curlcw 1< a <pr1ng m1grant Several other species are found in Ok]ahoma, but

aﬁe not known from Osage County

;ﬁW1th regard to aquatIC specxes, Oklahoma supports about 165 spec1es of. f1sh

. 1Approx1mate1y 70 of those species can, be found in Osage County streams or ponds '

,ff'or in the Arkansas River. In 1976 an OkTahoma Endangered Species Committee
f:reported that six specwes of Fish ware accorded threatened or endangered status

“fOr Ok]ahoma.- Those f1sh are the s1ove]nose sturgeon;- pa111d sh1ner “bigeye

t;'chub 1east darter, river shiner a1d shorthead (pea]1p) redhorse. The shovel- o

’”'nose sturaeor is rons1dered endange"ed while the rest are threatened "The

§~_'sturge0n was l1sted as occurr1ng or\y in the mainstream Arkansas R1ver, but the

i’other f]V( spnc1es were Ilsted not snly for ‘the ma1nstrcam, but also in seven

rect maJor tr1butar1es to the Arkansas Rlver which flow through Osage County
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TR 'ENVIRONMENTAL DEGRADATION

-Some environmental degradation in Osage County directly related to the oil.
and gas leas.ng program has occurred due to 0il and/or brlne spills and the

' resultlng contam1nat1on of soil, streams and groundwater A]thouqh previous

o sect1ons of this chapter have documented the land use and water quality

cond1t1ons affected by - h1stor1ca] 011 and gas activity, the rate of degradat1on

A.-current]y extant is a function of the amount of annual petroleum production

- and the successfu1 enforcment of environmenta1_contro]s.

The Clean Water Act of October 1972, Public Law. 92-500 Sectjon 311 (as Amended,

: 1977), requires. that all spills invo]ving_petroleum-or hazardous,materialsA

A which could potentie1ly flow into the waters of the US be reported to the EPA
N under the 0i1 Spill Po]]ut1on Preve1t1on Regulations @0 CFR parts 110 and 112).

) Th°$e data are ava1]ab]e for. the State of Oklahoma at the EPA Region VI off1ce

;lln Da]]as, Texas for the perlod from January,,]972 through November 1978. A
3:searcn of these data files prov1ded the Statewide and Osage County information

’;:;on number and size of 011 sp1lls listed in Table 22. A single crude: 011 spill

tgi,of 6,578 barre]s,

wh1ch occurred in ]976 due to a break 1n an 1nterstate p1pe11ne,

was omltted from conswderat1on because it has no direct bear1ng on 011 and gas

'”‘-product1on act1v1t1es, nor 1s 1t re]ated in any way to Osage Agency author!ty

i4Inspect1on of Tab]e 22 shows that dur1ng the period of record, Osage County has

; ;; accounted for 6.36 percent of petroleum product1on in Ok]ahoma Durlng the

3,same period it has experienced 7.75 percent of the reported number of spi]ls
It s 1nterest1ng to -note, however, ‘that while the county percentaqe of state

f{crude 011 product1on has 1ncreased fa1r]y cons1stent]y between 1972 and 1978,

\

“J1t 7ercentage of spills has decreased.
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Althéugr 108,960 barreis of‘cfude were spilled dur1ng the seven years cons1dered

Van]y ﬁ ,238. borrels {or 3.9 percent) were spilled in Osage County The average

‘size. of 1nd1v1dua] spills in Osage County was 58 barrels, 3ust ha]f the state-

 wide average of 117 barrels. Obv1(us]y, 0i] product1on in Osage County causes

much less env1ronmentcl degradat1ox per barrel of production than product10n

?elsewhere in Oklahoma.i This excelxent record. is -attributable to the strict

- ~pol]ut1on control program of the Ocage Agency, and poss1b1y to the fact that

no average annua] well productlon during the past five years was 2, 200 barrels

' for 0k1ahoma and only 1 288 in Osaqe County
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IIT. ENVIRONMENTAL IMPACTS

A.  ENERGY' PRODUCT LON

_ The pr1mary d1rect lmpact )f the (sage Tribal oil and qas ]eaSIng program 1s
the productlon, and conseCJent 1rretr1evab1e comm1tment of energy resources
aunder]y1ng the county. - Tre benef1t of Osage productlon at this po1nt in t1me

is nat1ona]ly s1qn1f1cant F1eld thouqht to be rapidly decreasnnq in produc-'

' ffiIon or essnntlal]y deplet.d 1n 1170 have cont1nued to produce by appl1cat10n

_of secondary and tertlary recover' techniques, and new fields have béen dis-

. covered. Jhus, in a period (1980- 2000) when economxcally harmful foreign 0il

‘ ﬁ‘1mports are ant1c1pated to be at levels from 44 percent to 54 percent

.of national demand and consumpt1on, Osage 0jl and gas will help mitigate our

'_;-“nergy shortage unt1] a]ternate sources are perfected

+ No estimate of totai Osage petroleum reserves (proven and probab1e) is. ava11ab1e

.:>£4a1though 303 to 400 m1]11on barrels is a reasonab]e consensus among ]ocal pro-

?xﬁ”fess1onals Based on cons1derat1ons of nat1ona1 demands, known reserves, dally |
r;iproduction nates, recent exp]orat1on success and 1mproved recovery techn1ques,
ﬂEea ‘most probab]e prOJect1on of total oil product1on from Osage County for 1979
“funtll the y*ar 2000 is 210.5 mlllwon ‘barrels (see. F]gure 2) This amount
-;fwou]d rejreient about 16 percent of all county oil production, historicaf'and

-;_progected for the twentieth century. A more opt1m1st1c projection of 290

“::fm11]1on barrels between 1979 and 2000 (not used in the following impact assess-

f*fment) assumas the discovery of other fields s1m11ar to the finds in the western

- and north csntra] areas of the county.
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“an recent decades, nmatural gas has been considered an jmportant energy resource.

Prior to that, much of the gas produced, especially in conjunctinn'with oil’

production, was burned in the well fields as a waste product. Because of this

. fact, Osage County total gas production is not accurate]y known. However,

s1nce meter1ng has- begun, current annual productxon rates are estimated at 8.6

b1111on cublc feet. - As of September 30, 1978, a total of 489 gas wells ex1sted

" 1in Osage County, and a large numb r of 011 we]]s also produce additional gas.

vOsage Tr]bel~off1c1als estimate that gas well drilling is increasing.now by

about 20 percent ner year, and that annual gas production by the year 2000 will -

be at least 9. 125 billion cubic feet per year They also eStimate.tbtal county -

o recoverab]e reserves to be 400 to 600 billion cub1c feet of gas
'B... REGIONAL LAND USE

<ince 1900, when 0il production first began in the Cbunty, a relatively minor

impact on land use has.eccurred due to the exploration, drilling, production,
and'abandonment of wells. Even though about 34,000 wells have been drilled
in the county through 1978, only about 14,000 wells of various types are still

active. The sites of tne‘20 OOO inactive wells have essentially been returned '

to pre-act1v1ty cond1t10ns, that is, the we?]s are-plugged, and the ground

surface has. been recontoured. w1th1n a short per1od the areas are revegetated

by character1st1c cover for the area. For the 14,000 act1ve wells, because

‘an average of ]/2 acre is requ1red for the pump, storage tanks, parking, etc.,
‘about 7,000 acres (0.47 percent) of Osdge County land are 1mpacted due to energy
. production. 51m11ar1y, assuming small access roads for operational activities

‘have a width of 20 feet, then the 3,000 mites of unpaved oil and gas company

roads in the county impact anothev 7,273 acres (0.49 percént). Finally, some

)0 acres (0.14 percent) of temporarily altered waste land caused'by oil and

. brine spille exist throughout the county. Thus, land currently affected by the =
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; Additional wasie ]and w111 be created throughout the county as accidental oil
;and brine <p11]s occur dur1ng the next 21 years. As detailed in Section F,
~an average of~]645p]}}s j-er year (assuming. the number of spills per year in
| ~ the period ]97@;}978 remans constant), will produce an Hdditiona1”54458"acres‘"”
‘of waste}gnd by tho year : 000. Aﬁgéd te the land use impacts_of well sites and
-road consyroc?ion? the.tofai portion of Osageipounty affected by the_oi] and
- ga§ 1easiﬁq progrom ffomv¥979¢to the.year 2600 Qi]].bé 7,182 acres (0.48-‘

‘percent of the county). i ccounting for existjng and new wells, well abandonment,

~ new access roads and roédf taEen.nut of use, and an approximately constant spill
rate (each spill cauﬁihg (:.158 acres of waste]and), then total Osage Couhty
' acreage conm1tted to the (aI and jas leasing program by the year 2000 wilt be

'__23 455 acrts (or ] 59 percent of ‘the land) which contrasts to the current 16, 273

AR i dr et o L AN e B 10N e paa,

i acres (JTJDjpgrcentgof the land).
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'C.  PHYSICAL IMPACTS

1. Physiography and Geology

The'cumulative effects of the 0il .und gas act1v1t1es on the topography of Osage

County sincc 1900 and likely to the year 2000 are v1rtua]]y negl1g1b1e. No

1andform or dra1nage pattern a]teratlons _are necessitated by the program Like~ o
wise,. no geo]oglc disturbances- 1n the county have been 1inked with the extract1on

' of 01] and <as or the 1n3ectlon of br1ne No surface collapse, landSIIde or

-earthquake‘ has ever been assoc1a -ed with program activities.

r';,f501]s‘may be 1mpacted by contamination from 011 or br1ne sp11]s and erosion .
'-:*hat is- fac111tated by c1ear1ng fo we]l field service roads or we]l SIteS
;Contam1natea soil is classified as waste Tand by the Soil Conservatlon Service
i 'i;51nce its aqr1cu1tura] product1v1t" is essentially depleted and natural recovery .
§ff"1s an extremaly slow process (ofte' 20 or more years). About 2,000 acres of - |

"wasteland now exist, ‘and another | 44 ‘acres are projected to result from -

:imrsp1lls betwe>n 1979 and the year 2'00

| Z:Z,The amount of eros1on from c]earediareasvdepends upon soil type s1ope, aﬂd
.T-:meteoroloq1c1] factors. A qtat1stxca] compar1son of Figure 18 (slope) and
o F1gure 3 (1else 1ocat1ons) revea]ed that 35 percent of Osage leases are found -
on slopes less than 5 percent, 53 fercent are on slopes between 5 and 15 percent
i and 12 perceat are on slopes greater than 15 percent. A study (Roadside'Erosion .

.Inventory) parformed by the Osage Lounty Conservat1on'Distrjct (1976) provides
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i N . . . . i
an;approx1mat1on of. qenera]xzed er0510n rates Based on that report “sTight"

{

er ision prcduced 9.9 tons/year noderate“ erosxon 65.3 tons/year, and "severe“

er051on 130 7 tons/year of sedlmelt for each exposed acre. As averages, these
© figures tale into accourt varIatlons in slope and soil type Eros1on caused

by 011 and gas operat10ns may be est1mated assuming: (l) we]] sites and roads

.Iocated on slopes less than 5 per«ent w1]1 exper1ence slight eros1on, (2) all

spills on <lopes less than 5 percnnt will result in mode.ate erosion; (3) well
51tes and 1o0ads on slopes between 5 and 15 percent will produce moderate erosion; _d
'(4) well sites and roads on slope greater than 15 percent w1]] experlence severe

:}eros1on, ard (5) al] spxlls on- slopes greater than 5 percent w111 exper1ence

_ severe erosion. Table 23 re]ates the tota] acreage of o0il and gas re]ated so11

-disturbances projected by the yeat ,2000 to the appropr1ate eros1on rate.

Based upon the d1str1but1on of nev deve]opment by slope Category and the erosion. - .,

H
H
!
|
i

I"~;rate assumpt1ons gaven above, ero'1on from wells, roads, and spills w1]1 produce

1.4 m1]11or tons of sedlment in the: year 2000. The Un1Versa1 Soil Loss Equation

was used tc approximate the am_oun1 of sediment produced by eros1on over the entire

3
1

_-county in. the year 2000 The tota] acreage in the county was part1t1oned accordwngl

zto s]ope to account for the s1gn1t1cant s]ope effect on erosion. . These ca]cu]a-_

'.[t1ons 1nd1cate that the tota] county erosion w1]1 produce about 48 4 million tons
of sed1ment in the year 2000. Thus, the oil and gas ]eas1ng program, which- in- ??
vo]ves less than 2 percent of the county acreage, will produce 2.9 percent of :
the erosior expected in the year 2000. It should be noted that both program and

_ County erosion projections refteCc worst case cond1t1ons and no allowance has

been made for soil conservation. controls proposed byAthe Osage County Conservation

District.
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- Tab]F 23.  Number of acres of well sites, roads, and spills producing different.

erosion ratesifn-the:yeaerOQO.

" aoamgy
R

_ Number of acres
o Slope/Land use Sl]ght_er051on Moderate erosion Severe erosion

; ,S1bpé‘1éss than 5% B |
Codelsits o samge
Dokes e
hoowis - ssloo
Zi'}Sioﬁeffrdﬁ 5 to 15%

rg. _ LWéilﬂS%tes |

&3

.4,962.00
ﬁbads

e S 100
§§ Seitls oo

1,348.00
& ‘Sjope.greater than 15% . o

well sites.
{: |  Roads N
U Spills

1,123.00 -
1,386.00 -

30500

E'Totais- T 7,319.00 L7470  4,162.00

1§-Source: ECI calculations.
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s Mir Quality N A
' The 1mpa(t of 0i1 and gas product1on, storage and transm1ss1on act1v1t1es oh
' air qua]wty in Osage Count is re]at1ve1y minor, but will cont1nue to be a ]ong—
: term advers impact. The jrimary pollutant which results from oil and gas: ‘opera-
'-'tiOns is 9z wne. Ozone 1s tormed as a photochem1ca] ox1dant when sun11ght reacts

w1th alerrse hydrocarbons escap1ng from ]eaks, evaporating from open storage

L ;Etanks, or r -leased as exha'st em1ss10ns Although a ]crge number of wells ‘and -

'fcassocxatc’< 1orage -anrs, 41d da1]y transfer operations ex1st in Osgae County,
vﬂthe C]lMofl Jg.aa] «hana(t v1st1cs of the neqlon prec!nde the likelihood of

.qunanl ti: episodes. ~ll". pnnhahlv hnwv ver, !ha( the ozone lorwed from the

= 1hydrocarbon emissions in 0 .age County can, under certain meteorolog1cal cond1t10n*

g-¥  contr1buf° o and aqgrdvatz the current ozone prob]em in Tulsa County and the

'-“metropolrtar area. Howevex the 1mpact of these em1551ons is est1mated to be

' ;“Qg]1g1bla T compaxlson to that resu]t1ng from highway vehicle and 1ndustr1a1

Bl

«ﬂemls§1on< ir and arnund Tussa.

':~'W1th regard to ]oca] conditions 1n well fields in Osage County, minor air po]]ut1nn
. ‘?f‘_resu]ts fron gas engines a%soc1ated w1th pumping operat1ons and drilling machiner .

f; Add1t1ona]1y, fugitive dust 1s a seasonal nuisance during var1ous f1e]d act1v1t1e,  ]'?

-‘1nvolv1ng c]ear1ng of well s1tes dr1]]1ng or other act1v1t1es. The local air

' po]]ut1on ard fug1t1ve dust are not cons1dered significant 1mpacts of environ--

4.

- mental degradat1on

4. Noise Levels

"_The 0il and gas 1ea§ing prcgram adverse]y affects localized noise levels in many '

*ts of Osage County due to the unavoidable use of.heavy machinery, pumps and

AT




:other equxpment at we]: s1tes Berause we]]s are suff1c1ently d1spersed (n01se

LAy
s e

- dlss1pat€s to background 1eve]s at a d1stance of around 1 000 feet), no signifi-

canq reg1ona] 1mpact w111 result.f)om future eXp]orat1on dr1111n9 and Productiop |

oy
o

e

However, no1se Ievels at’ some swte do exceed 100 dBA

- For oil and qas operat1ons genera 1ndustry no1se standards formu]ated by the

'___Occupat1ona} Safety and Heolth Adm n1strat10n state that

, if exposure is for an..

1: 8-hour continuous period each day, noise from any-source should not exceed 90 dpp

_ if exposure is cont1nuous for on]y 2 hours the roise 1eve1 shou]d not -exceed 100
L dBA:

On]y those 1nd1v1duals work1rg for extended per1ods of time in close prox-

B A1m1ty to Lho equlpment wou1d -exper . ence excessive noise in Osage (ounty Section -

iaf19]0 95 of ‘the general industry st«ndards also states that *

when employees-are

{3 E'»':'A-..:'_'_su[:uected to sound exceedlng those 11sted - - fea51ble adm1nistrative or engineer«
+ :f'j1ng controls should be utt]lzed * Such contro]s are in evidence in Osage County,

}, 4} -and there have been no comp]atnts cr 1nvest1gat1ons regard1ng n01se problems in
;A.é3£j"_the county (personal commun1catxon<, Mr dames P.. Johnson, Area Director, OSHA,

¥ if;-ﬁTu]sa,_Qk1ahoma November.1978) Plthough noise can- be somewhat excess1ve at

- ijfﬁb;kell-sites, it is. m1t1gated by pro;er contro] through personne] work schedu]es

i;land proper use of protecttve gear

)-,;;Sqrface»Waters'

-A]though the 011 and gas tessing program w111 have neg]iglb?e effect on the volume

”_of surface water use, lt hax, and will cont1nue to have “both direct {spills) and

~1nd1rect (erns1on) adverse fmpacts on reg1ona1 water Guality. As noted on Table 5.

o fuse of surfate water supp]lcs for s=condary o1] recovery and new well development

: w}s cons1derah1y less than from grou:dwater,

and is on1y a smal] fraction of thet

sed for mun- c1pa1 ortnktng water a1d other uses in Osage County.

Although Osage




County surface water supplies are currently allocated for various uses

'-(ithudinq'oi1 and gaszactivfties, as noted by pérspnne] of the Oklahoma Water

Resources Board), the onyoing development .of new reservoirs and the continuing

-

 use of pr:sent supplies chould be adequate to accomodate future water needs by

- ) the oil a.d gas industry to the year 2000. Thus, the impact of the oil and'gas

‘Leasing p-ogram and operational act1v1t1es in Osage County does not now, nor
' :f,w111 it ia the foreseeab1e future,‘affect surface water supp1y. Furthermore,
‘groundwator from alluvial supplles and saline water from oil: production

~ provide most of the water used for secondary oil recovery in the county.

’ .fﬂifh'réqawd to surface water quality accohding'tO'INCOG 208 planning studies 'fi
S 'f'vand'sambl ng, one major ,tream in Osage County recelves po]]utants (primarily

high chioride concentratxons) which exceed State standards and wh1ch INCOG has

' attrlbutew-to 0il field operations. That stream.is Bird Creek at two 1ogat10ns:
ione afea near the mouth of Hominy Creek (just outside Osage County)., and another
L*f area immediately downstream of Pawhuska. The impacts noted were that ph exceeded

'the:Staté standard and that. excessive chloride (above‘that of thé Federal drirking L

* -water staudard) was present, respectively.. Both of the immediate watershed aveas _¥§
' 'where water quality sampling was done contained a‘relatively large number of

© . ’producing and abandoned wells and-dry holes. It-is obvious from the INCOG 208

1fstudy that other problem areés related to oil and_gaS'productibnfwere evident in

surrounding counties also because the report stateé that:

....conductivity readings on the streams at various locations

have confirmed saltwater problems in a number of watersheds.
These problems result from a variety of sources including both
lTeaking storage tanks and transmission lines, and accidental
'spills as well as intentional releases of salt brine. Controi
of pollution from oil field production, refining, and other oil
production related activities is regulated by- the Oklahoma i
Corporation Commission. Because of- the magnitude of. the problem

- 120



§§and because 0
Si .

poss1b1e that
stage County’

f?
i,khe chronic h

Ro natura] br

L

in the past.

i
Few speC1f1c

f surface wa

very minimall- by brine “inflows, seeps, or. 011 f?n}us both in and outs1de of Osgae

iiounty. Both

hlgh chloride

.‘%ounty, cor ta

enterlng Keys-one Reservoir can be ¢ ttributed to 5i1 and gas Operatlons, but it is 1 'i;:

ljnost llke}) tat the 3roport1on is ¢aly a srall fraction of that from naIUrai sources.-~f'v§§ i

‘and the limited staff nd budg~t for the pollut1on control

%EéecaUSe of th-

Corporat1on Cnnmlss1on regu]athn. Further .tud1es may even be able to show that

Keystone Rese “voir and perhaps 1n some sma]lar impouridments probab]y is 1nf1uenced:

and are 1mpou:ded by Keystone Dam west of Tulsa. The watersheds of these 1o r1vers;

-@nd of the Na‘ershed of the Salt Creek tributary of the Arkansas vaer in 0«

ﬁﬁround salt d:posits. Therefore, ii is not real ¥ known how much of the bLrina

activ-

© ities, the ahbility of he Corprration Co- <s1on staff to coutrel

© . salt brine pollution 1| 1s not bren adeq: - the past. In many
cases, saltwater-pollt ion proilems ar.  d ywportod to regulatorv

agencies by the generi | public. Mare <1 ingent control is defin-
itely needed"  (INCO(, 1978).

regulatory -authority and immediate actions taken by the OSage Agenéy,
strict reporting pPOL?dUTES for brine spills in Osage County, it is
oil operation contributions to stream chloride concentrat1on in

's much improved over ihat of tae Surrounding counties under Oklahmna

‘gh chloride concentrat.ion 1n Bird Creek at Pawhuska is on]y related

LhaN, 0

ne seeps or from county 011 activities that took place many dccades

R T R 130

:omplaints have been recorded ia OSdge County regarding contam1nat1cn

er 1akes,lhowever the re]at1valy h1gh chloride concentrat1on in

Rt AR ST

the €imarron R1ver and the Arkansaa P1ver have h1stor1ca1]y ronta1ned

concentrations far up<tream of Osage County before they f1ow tngether

age - .

n natural salt flats end also receive seepage from natural under-
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V-The-bsage County Conservation District (1973) reported that the "numher one
water po]]utant" in Osage County was sediment der1ved from a number of smail
1so]ated areas throughout the county. Their. report listed four sources for
-wh1ch better 5011 conservation controls were recommended; these were: (1) agr1—
cu]turaT and non-agricultural land, (2) unsurfaced roads and roadside eros1on,

{3). gu]]y eros1on, mostly on pr1vate ]ands, and (4) 01] waste land. The report

-

encouraged proper d1sposa] of salt water

A]though.a 1arge number of both old and new we]]s are found in the county, and
:most of the un1tlzed lease areas are under waterflood, surface water contamina- 'Ef

dtlon due to oil and gas act1v1t1es (as documented by INCOu the Oklahoma State

Department of Hea]th and the Osage County Conservatlon District), has been

qu1te m1n1ma1 Tota] ]ong ~-term adverse impacts to surface waters in genera] ",!?

. ‘appear to be s]1ght to moderate even though occasional brine pollution in very

| '-loca]1zed areas may be-termed severe, but of short duration In instances of L
sever1tj there hxve been occasional f1$hk1]1$ or deaths of Vivestock reperted1y due hA

,'g:ﬁ .'to a brxne spr] . ln ccmpar1son with the State .as - a whole, as documented by EPA A‘i:

L f01] sp111 reports; sp11]s 1n Osage County have been of lower number and volume ~-{1
when re]ated to product1on v It appears that the Osage County Lonservatton District !

'_-cons1ders dxrect 01] orAbrlne spllls to be subord1nate to secondary .mpacts of : E§

so1] eros1on from gv waste land areas scattered throughout the county

6. Groundwetergl. o

Two prlmary potab]e groundwater sources are found ir Osage County. The Vamoosa | 3"
aquifer unuer11es 573 100 acres, of the centra] part of the county and can }1e}d

g only 25 to 50 ga]lons per m1nute It is recharged by the infiltration of ra1nfa¥3
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over‘the narrow area of its north/south outcrop. The al]uv1a] aqu1fer of the

Jm\rkanfas River Va}Tey and adaacent trlbutar1es covers 66,350 acres and can yield

i
?i -+ from 150 to 600 gallons per m1nute It is recharged by ra1nfa11 and lateral
£ 'Q'v,1nf11trat1on from the river. Over the rema1nder of the county, meager supp]aes

of groundwater are obtained from relatively shal]ow, 1oca11zed bedrock aquifers

and- smal} al]uv1a1 depos1ts.

Li ~ Some fresh water from the alluviat aquifer is used for well drilling and
secondary oil recovery, while the Vamocosa's low yields essentially ﬁrec]ude

'[SUGh usage:. As reported in Table 5 the greaf'majority of groundwater used

for 1n3ec11on and pressur12at1on durlng waterf]ood1ng is sa11ne Most of

}thxs brine is reinjected format1on ‘water recovered from oil product1on.

romeranay
]

2,'These groundwater use trends are expected to continue as long as secondary :

_01] recovery us1ng waterf}ood1ng is- econom1ca1]y Just1f1ab1e.

;Wh11e on]y 3 percent of Osage Teased acreage covers the Arkansas River
'; ia]]uv1a} aqu1fer, 43 percent of all county oil and gas Teases over11e
‘-; the-Vamoosa aquwfer. About 70 percent of the Vamoosa is covered by leases,
' ;W1th about ha1f of these being pr1or to 1970 (191, 150 acres) and ha]f
| subsequent to 1970 (200,550vacres). With regard to br1oegdwspose1 and

waterflood wells, qn?y 1 percent of these injection.wells eré51ocdted.in | !

the alluvial aguifer and only 30 percent are located over the VEmoosa equifer.

Inspection of well logs and discussions with persohnelffami1iardwith'the

Osage 011 and gas industry have indicated that o]d'producidg*we11S'wﬁ?ch"

~may not have been cased to below the bottom of'toe*fresbgafér'zone,'ofd i

E: wells with faulty casing now being used for iﬂjectioﬁ-ofrbriné;:aﬁd:oiT”weT}s
s B : , : »

EE?%.*ig ;; f | sA. . 44:4 .i» ;; féa ;;_i'.:



whioh were'fmproperly plugged represent.the poséiole sources of. potable
'groundnater contamination. The previous comparison reveals that the
alluvxa] aqu1fer 1S not Jeopard1zed by these cond1t1ons and only about

’ one th1rd of the Vamoosa in Osage County (191 150 acres) has a =1gn1f1cant

probability of such contamination:

’”Since'even betore NEPA=(1970), the Osage Agency has- 1mp1emented and r1gorous]y
enforced regu]at1ons to protect groundwater dur1ng drilling, product1on B

' rework1ng and’ pluggxng operat1ons (see perm1ts Figures 4, 7, and 8).
Consequent]y, it is un11ke]y that the 011 and gaa leasing program has

resu]ted in -any adverse _impact to the potable groundwater resources of the

county since the promulgation of NEPA Furthermore, as old wells are

. abandoned and plugged while new wells are drilled and cased both under

"»current 51r1ngent permit procedures, the annual ratL of contam1nan10n w111

'decrease each year between now and the year 2000

. SOCIO-ECONOMIC AND CULTURAL. IMPACTS

1. Demoqraph1c Factors -

Based on the reiat1ve1y stab]e 0il production progect1ons through the year
2000 (see F1gure 2), the .0il and gas . ]eastng program will have a minimal effect
'_on the deuograph1c and economic characteristics of Osage County during this
_perlod Over a]] popu]at1on in Osage County 1s proaected to lncrease by

;t7 900 persons by the year 2000 or 24 percent since 1976 Emp]oyment is
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‘expected to show an increase of 11 percent in that period. Hewever‘,- total e . :
% empl'oymeht as a percent of the total population-is projected to d'r‘o'g from

16. 9 percent to 15 1 percent by the year 2000 0f the total wo‘\‘”k“force'

>(an est1mated 6, 300 in 1980 and 7, 000 in the year 2000), the number engaged

e
T
. LT

in 0il- and .gas- related mdustmes is expected to remain constant. Thus,
'w1th the mcrease in numbers of emp}oyed by year 2000, the proportwn of
workers in that 1ndustry w1H have dechned shghﬂy Figure 19 ‘shows

'r‘ecent_areasgof popu]atwn change in Osage County.

‘Feie‘i:'o»r;s' Whicﬂhv are likely to determine the compoéition of the future population,

the sincome of the work force, expansion or decrease of the tax base, and the

DRI S S e A A

mhit

*-vel and quah'ty of municipal s'ervices and favcﬂities are several:

(i
=y

(1) effectweness of contmumg promotmnal efforts a1med at

ST

mcreasmg recr‘eatmn re]ated act1v1t1es in the county,

e

-- oo (11) effectiveness of efforts to attr‘act industry to the area;

(‘111) the types of 1ndustr1al sectors operatmg in the area (manu-

i i
PR A 0

'_ L facturmg, serv1ces etc }s.

- (w) the level of 1nvestment of public funds in the county (such :
1 . g
‘. ~~ as the new prison at Hommy or the completmn of the proposed ' &

b - Gilcrease Expressway); and _ : o %:
:{.fg _ ' o0

g g‘;
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5. Tribal royal

s Y

(v) var1ous factors of the national economy

% Ubv10usly, the 011 and gas industry is not antic1pated to be a maJor e]ement

' in the general socio-economic future of Osage County

L

S the

I | B ‘i’ H

2. County Tax Base’
.. - . BEE PR

Unless the yross production tax rate is changed (current]y-S percent for 0§age_

Triba] keyaltfesfand 7 pereent for operators fn Osage County} or unless other’

‘ﬁtaxes on. 011 and gas product1on or oil- and gas related act1v1t1es are levxed

:the Qsage Tr1ba1 Teasing program will have no. dxfferent 1mpact on the tax- base

from now to.thetyear 2000 (and thus on the level and quality of county facilitieé

“and serVices)gthgn.it has at-the:preSent time. At the-currentVrate_of royalty
'paymehtﬁ (aboutl§g§;4'mi1]iqn-rea]ized for the Osage Tribe in 1978 for approx-
- - imately 11 mi]lioh barrels of di]); the oil and gas leasing progham wow]d-brfng

in an additiqna1 $486.2 million in royalty payments through the year;2000.

Gross productioﬁ tax~receipts”on the total projecfed production would be $194.5

m1111on, 1f the. tax rates: and market value of product1on is .the same as in 1978.

of the 5 perce t{gross product1on tax paid to: the State of Oklahoma from OSage

Qone—f1fth-of'that comes back to the county: ha]f for con-

""5.fifstruct1on a‘d.ma1ntenance of roads and bridges and -half for education. The

:3. ° ‘Persgral Income

'county gets no. share of the 7 percent gross production tax paid to the State

by operatcrs except as:.normal allocations from State funds to all counties of

Oklahoma as: prov1ded by acts of the State 1eg1slature

L PersonaT’feeéme#fn.ﬂsage.CQunty is expected to incredse Tn the next two decades,

,}ncreasjﬁg;eyjsoipetcent wheﬁ'expressed in-1967 dollars (see Table 10). This
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- increase -can be attr1buted to the 1arger share of total employment he]d by nlgher- b

" paying emp]oyment categortes and a sma]] reduction in emp]oyment in 1ower-pay1na

categorles Because emp]oyment in ‘the oil- and gas re]ated 1ndustry is proaected

to remain relatively constant during the next 20 years no change in total per-

sona] income can be attr1buted to the 011— and gas re]ated 1ndustry and, spec1f1~

B _ca]ly, to the OSage Tr1baT Leas1ng program

The roya]ty income from oil and gas 1ea51ng in Osage County prov1des personal

".1ncome to members of the Osage Tr}be Roya]ty money 1s distributed to hejrs or .

-others who have been willed port1ons of the or1gxna] 2 229 allotments.. ATthbugh

most income goes td 1nd1v1dua] Ind1ans outside the county, a s1gn1f1cant amount

: _ (perhaps 25 percen ) is paid to tr1ba]-members 11v1ng in Osage County.

Housing

G1ven a projected popu1at1&n in the year 2000 of 40 500, and assum1ng a shight -

decrease from the calculated 1978 househo1d size (1n accord with national trends).

there wou]d be approx1mate1y 15 000 housing un1ts needed to shelter th1s total
future population. .This would represent an increase of about 3~280 units ‘during

" the period 1970—2000 - Because it is assumed that the projected population growth -;'

W111 occur 1n Osage County regard]ess of the eil- and gas- re]ated business

- activities . (but because of several.other factors) the 1ncrease in number of

.hous1ng un1ts is not }1ke1y to be dependent on the o0il and gas Teasing program

Much of this increase can be expected in the northwest portion of the City of
Tulsa, in Skiatook, east of Ponca City, north of Sand Spr1ngs and in presently

unlncorporated areas of the eastern port1on of the county
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. Highways and Roads

. Currently, 2,054 miles of maintained State, city-and county roads'deeupy'14,472
é-écres of Osage County. Another 3,000 mi]es‘of dirt and gravel access roads

! maintained by oil and gas lessees and operatons account for an additional -

7,273 acres.

Future road . ronqtruet1on is experted to be as fo]]ows between 1979 and 2000:

'_'(]): about. 10 miles per year of dirt and gravel roads will be paved in the county

'wiLh'iny-d small amount of nnw'r}ght—uf—way; (2) about 30 wiles of noew paved
highway will be built in the county; and (3)'_150 mites of new'dirt and gravel

access roads will be built each year for oil fie]dioperatfons, New paved

. highway mil:age will encompass 363 acres by the year 2000, while additional access

- ads (assuming 150 miles built per year and 66 miles abandoned) will require

4,275 more acres of land, Thus, this net,conVersion of'iand use for new

- dccess rqadsiwil] be the most significant impact of the oil and gas program on

transportation to the yeaf 2000. In the year 2000, & tota]fo% 11,548 acres

(0.8 percent) of 0sage County will be devoted to dirt and gravel aceess roads.

With regard to new paved highway constructfon by'the State or county, every

_attempt is made to design the alignment of the road ‘to miss existing we11s

When this cannot be done, lessees are compensated for rema1n1ng product1on and

the well is properly p]ugged. - With respect to drilling hew wells near existing

'ﬁl paved roads, 25 CFR 183. 33 states that 1essees sha]] not Tocate any

we]l or tank w1th1n 200 feet of a public h1ghway Although this is genérally

=, enforced, in areas of h1gh production this requirement éan‘be waived by appnovaT‘

..Jf the Superxntendent of the Osage Agency to perm1t drilling closer to existing

roads

129

£33 .

RATUN

I v e T, i
A .



In the past (during development from the 1920 S and into the 1950° s) operators
' often d1d not m1n1m12e access road impacts by following the fencelines and
shortest d1stances*between wells: and existing roads Currently, every effort
1s_made-by the Osage Agency to ensure proper access road usage and maintenunce.
~ -In some 1nstances, operators still have problems ma1nta1n1ng access to well and
;}tank 51tes, especially during wet weather. Under those s1tuat1ons, add1tiona]f
paths- through rangeland or across native: grass]and are occas1ona]1y created by.
the operators to avert 0il or br1ne spillage. This is a problem between the
lessees arid surface ]andowners wh1ch still arises. It affects eff1c1ent ranch .
‘ operat1ons both by tak1ng add1t1ona1 areas out of orazxng Tand for cattle pro- -
’f duct1on, and sometimes makes daily ranch1ng operatlons difficult because the
_wet access roads (a]so used by the ranchers) are unpassab1e by the horse traIIers,
‘p1ckup trucks and other equ1pment with fa1r]y low ground clearance and which are

in popular use 1n the 1970 s ¥n Osage County.. However, other possibly more

ie1eter1ous c1rcumstances are prevented in many 1nstances

-No add1t1ona] land for- ra11road use is likely to be required during the per1od
1979 to 2000 It may be that some add1t10na] miles of ra1]road track will be
-abandoned due to rall 11ne conso]:dation or decrease in rail usage, but the

magn1tude of such possible abandonment has not been estimated for th1s study.:

There shou]dAoe‘no_1mpacts from}ra11noads.for the continued oil and gaé-]easing}f:f;@jft

program.

b. Pipelines

Plpellnes are the major mode of movement of .gas, oil and: their products ApprOX-j¢j;
- 1mate1y 8 000 m11es of plpellnes presently ex1st in. Osage County. The recent o

~ate of-p.pa]xne installment has been an average of 175 miles annually, andf;;f?} Lo i
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;this'rate :, rot expected to change. Therefore an additional 3.675 miles of
i pipeline wi!l have been added to the county by the year 2000. Tt is likely

:'1that-1ift]e,.if'any; new mileage of large intra- or interstate pipelines will be

placed in Osage County between now and the year 2000. However, if large lines.

" are ihsta]]ed, corridors of about 15-20 feet in width will be'kept cleared of
-]arge tfees and brush a}ong those ]inec'fOr‘aCCess This is a relatively in--
’ 451gn1f.ran* 1mpact because the land can $t1]1 be used for cattle graZTng or

: grow1ng of crops once grass is replanted or natural]y recovers. Natura] recoverv

may take from one to severa] growing seasons depend1ng upon the nature of the soxl.

~'The great ma30r1ty of pipelines which would be added are 9ma]1er pipelines p]acel

on the suriace by lessees These lines would not affect_eatt]e grazing but

2 ~wou]d interrupt crop p1anting'and harvesting It is-up to surface 1andowners

'E CoL and ]essees to work out deta1ls of p1pe]1ne installation.

Most older surface pipelines are metal.and are relatively unaffected by range.

' fires.v'During fhe present decade, some operators use plastic surface gatheping
'-1ine§‘ If a grass or brush fire occurs at the Slte of a p]astic line,. the I1ne
"may melt or rupture and cause additional prob}ems.' Usually, an agreement is
ool reached between _the surface 1andowner and the 1essee before p]ast1c pipe is

- used.. If add1t1ona] damage is caused by a surface plastic pipe during a fire,

a CIaIm may be placed against the operator by the surrace landowner if the

operator is shown to have caused the fire initia?]y. When a fire is caused by

‘natural means (such as ]1ghtn1ng) there would be no Just1f1cat10n for additional

'damage clawms if the surface owner had orig1na11y agroed to allow .the 1nsta11at10n

of p]ast1c p1pe on his property. Current1y,}most we11s, tank batter1es and other

-1nsta1]at10ns for 01] and gas product1on are protected by . 11ghtn1ng rods to

“event f1res or exp]os1ons
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esthetic Resources

Q}Yiﬁ@lmané_
The P1l and gas Ieacwng program has had, and w1I] continue to have, a noticeable
,effect on tne natural scenic resources of Osage County. The presence of
-]4 000 well sites thh thear pumps and storage tanKs (1ncreas1ng ‘to over 18, 000
' by the year 2000) 1ntrudes on the character of otherw1se expansive rolling
?pra1r1es N01se from explorat1on, dr1]11ng -Or: pump1ng can be an occas1ona1
"aesthet1c nu1sance This 1mpact 15 revers1b1e, however, and as 1nd1v1dua] wel]s -:'
‘“:or entire ]0asc§ are abandened _the areas are returned to the1r or1g1na1

_f:;aesthetic condition.

. - Recreation

;!fifw1]] not be affected by the cont1nu1ng 011 and gas leasing program A]though

";;Qwe]]s can be dr]]led on Federal’ 1ands and State parks in Osage County, the Corps

'"of Eng1neers has. the ultimate authorlty to 1ssue perm1ts for drI‘llng we]ls
':on Federal lands around reserv01rs The Corps can refuse to give perm1ss1on

-:Pwhere the 1and has been des1gnated as a. h1gh pub11c use recreat1on area. The

..~ State of Ok]ahoma has no aathorlty to prevent dr1]11ng of we]ls on the several

iE'State parks or: pub11c huntlng lands 1n OSage County

'”;“The magn1tude of futurﬂ 1mpacts on pub11c ]ands is- ant1c1pated to be qu1te _

m1n1ma1 Most of the public recreatIOn areas contalned wel]s prior to the
~estab]15hment of the areas as State parks or Federa] ]and New wel]s are not
-expected to s1gn1f1cant]y Himit the park< and recreatvon areas for thETP 1ntended
i-use.‘ Perhaps the greate3t potent1a1 1nterference of the 1eas1ng program Wlth
recreat1on is the continued risk of 01] and brane sp11]s Such sptlis COU}d

'fa;uause f1shk1}1s and. temporar11y }1m1t Fishing in a given area.

182
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. . Historical, Cultural and Archgggjggjcal Resources

A The'tbntinuing oil andAgas ]easing-program-will have no effect on the presently
i Jistea National Register sites of Osage County. Two historic sites are listed

"bh:thé;Nationa1~Registef of Historic Places, apd five additional sites have been

desighated by the Oklahoma Histofica] Soéfety.as being significant to the hiétory
“"':of thc (oan {more arévpropoéed)*-.These_sites‘are protected by State

V;nd rrdexw‘ « gulations.

fThe'hatﬁrejof prehistoric archaeological sites is such that, once disturbed,
théifntegfity and total value of any one site is greatly diminished. Since
- the oi]fand gas leasing program and operations haveibeen active-in Osage

I County, no specific effort has been made to survey well sites or access road

3

i

b H ocat1ons for the poss1b111ty that they may contain archaeo]ogical remaIns

_Of-the 188 archaeological sites recorded for Osage County thus far during survéys.

in reservo1r bas1ns, most have been concentrated along stream terraces and r1dge

o I o

5 spurs, but it is expected that hundreds of additional sites can be lTocated
L _throughout the remainder of the.county, both along streams and in the up}ands
It 1s believed that approx1mate1y 10 percent of the county has been subJect to

t-jgarChae01og1ca] survey, resulting in discovery of 188 s1tes If th1s.samp11ng<'

is representative of the entlre county, then about 1,880 sites could be present

'A]so, if the 34,000 ex1st1ng wells each disturbed ]' acres dur1no dr1111ng,

ks i i RV R

" then S],OOO.acres of the county have been disturbed by wells, and an additiohai

7,273 acres have been disturbed by access roads Relating the percent of the

. county surface which has been disturbed to the number of posswb]e sites, 1t 1s

ram———
b’mv;«-«

poss1b]e that about 75 archaeo]ogwca] s1te< in the county have been 1mpacted

S activities prior to 1978.
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.
ﬁrhﬂr% is a-high probab111ty that significant historical and-prehiftoric resources
~could be affected by the cont1nu1ng oil and gas }ea31ng program s1nce much of

usage County has been 1nadequate1y stud1ed However, the 0ff1ce of State

sttorlc Preservat1on has tnlt1ated a survey of northeast Ok]ahoma Wh]Ch will

"-.'include Osage County. Once th1s 1nformat1on is ava11ab1e the Osage Agency xn

- ¢ooperation with the State H1stor1c Preservat10n Officer will take proper

.‘_.tﬂp) ’0 e sure the pre‘ervat1on or m1tlgat1on of identified swte,.
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A fota’ of about 926,600 acres of rangeland presently exist in

£ ECOLOGICAL IMPACTS

1. - Vegetation Cover

' Four‘pfincjpé] types of vegetation cover Osage -County: native rangeland, wooded .

: iand,.pasture land and cropland. Together they const1tute almost 96 percent of

tthe-COUnty's land cover. Acreage» of thase vegetat1on types impacted by 011~

and gas- re]ated activities (preseut and projected to the year 2000) are given
o 1n Table. 24 Expected decreases in vegetatlon reTated to 01]- and gas- related

act1v1t1es general]y can be attr1>uted to new we]] s1tes, new m11es of access

-roads, and 0il or brine sp11]s

- licage County

PrOJert1ons 1nd1<ate 1hat there w' 11 be about 912,700 acres of rangeland in

" the year 2000. Approximately 7,770 acres of native rangeland will be used -
for 0il- and gas-related activities by the year 2000. This accounts for only

0. 8 percent of the present area of native range]and in Osage County Other

act1v1t1es not related to 0i1 and gas production will s1gn1f1cant]y affect

6 103 acres of native range]and these 1nc1ude the creation of open range]and by:

L -spray1ng of forest areas with 2, 4, 5-T herb1c1de and the convers1on of: range]and_93’

to pasture 1and by planting bunnuda and other. “tame" grasses Approx1ma+e1y

3,213 acres w11] be rec]a]med to nat1ve range]and by the year 2000 from.abandoned*

“wells and access roads.

There are presently 220,000 acres. of wooded ]and in usage County, whxch 1s

. expected to decline to 205 000 acres by the year -2000. - Approx1mate1y T 830 acres:

-Of wooded 1and w111 be removed by the year 2000 by act1v1t1es d1rect1y related
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g tﬁo'xt;'xrd gas *ndu,- " The remaxn.ng projected loss of 13, ]5043cres-of wooded

Tand [. Eoyear 2;60 " 1? be caused by urbanltat1on, defoilatIOn of EX]StTng

. wooded areis by 2, 4, 5-T herb1czd‘, and other activities beyond the rLa1m of
Tnf1uence f the oil and.gas 1ndustry. The dwpact of the o1]_and gas leasing
’ioprogram on wooded land in Osage ‘County will be slight since less than one per-

- .cent of thn available wooded land will be removed from production due to 0ila

and gas-re:ated activities. 0il and gas operations also account -for only 10

" percent of the total amount of the wooded land that will be -removed from pro-,

duction by the year 2000. Infaddition; it shou]d be stressed that only about

30 percent of the wooded land in Gsage County has any commercial va1ue, the

rema1n1ng “cres bexng character17ed by 1ow growth oaks, cedars and hickory

. By the yea~ 2000 approx1mate1y 122 acres of wooded land will be a]lowed to

revegetate due to the abandonmenv of some wells and access roads.

Preseht]y, 184,820 acres of -tame fescue"énd bermuda grass pasture land exist

in Osage County, Thisfa?ea"is»pfojected‘to increase to 222, 400 acres_ in the

R county by the year 2000: The area of pasture land tost by the yeir 2000 to .

oul— and g: s~ related a(t1v1t1es (l ,533 acres ) and ‘urbanization wil 1 be more -

fﬁi than‘ofﬁsetvpy»the amountvof natxye,rangeland and'crop]and which will be converied.~
‘?ift0§oasture 1andnby,p3eotfﬁg.With1fescue énd bermuda grass. In addition, reclaimed

* acreage from abandoned wells and roads amounts to 783 acres.

‘At present there are aporoximately'SZ,OOO acres of cropland in Osage Couﬁty.

~ The portior of land on-Osage County devoted to cropland has ‘been steadily de-
 'l'c]1n1ng sirce the 1930's..- This decline is‘attributab]e to declining profits,

.odrbanlzat1(n, 1nundatwon by reservoirs, 3011 erosion and a minor amount due to

v_oi]a and“gés'related'act1v1t1esb":stlmates of Iand use in the year 2000 1nd1cate

that area tsed for cropland w1}1 have dec11ned to about 60,000 acres.
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' Table 24. Acres disturbed by oil-and gas—reiated activities in four major land

& . use categories, present and projected to the year 2000.
Acréage Acreage . Acreage
. _ disturbed disturbed disturbed by
{@ Land use - by new by new - oil or brine  Total acres.
5 category? -wells --access roads . spills disturbed

Annual Total Annual Total Annual Total (1979-2000).

) ‘Rangeland 126 2,646 228 4,788 16 336 7,770 .
| Wooded land 30 630 54 1,13 .4 g4 1,848
1 Pasture land 25 525 45 945 3 .63 . 1,533

“ Cropland . -~ 11 231 20 420 1.4 .29 - _680
1 otals 192 4,032 347 . 7,287 244 512 11,881
4 (1979-2000) - | T |
a8 4:1. S _ :
.i . ‘Acreage disturbed at end of 1978:

active well sites
access roads
" o0il waste land

7,000 acres
7,273 acres .
- 2,000 acres .

-

ihonn

)

i -Total =16,273vac?es '

.r.

i

, _Acreage.feclaimed from abandoned wells: (1979-2000) = 1,838 acres | .
L . Acreage reclaimed from abandoned access roads (1979-2000) = 3,360 acres
‘ ~ (Assume no acreage reclaimed from o0il waste land). :

= Total acres disturbed in the_yéaFVZOOO ;'exisfiﬁg disturbed acreage +
E " . new disturbed acreage - reCIaimed;acreage;vor:i.

'_ 16,273 4‘1],831 - 5,198 =“22,906;acﬁe5'(i.SS.percent of Osage County)

EE 3Accounts for about 96 percent of land use areas and areas of 0il and gas
activities. _ N _ E

Source: ECI calculations.
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_ Approximetley 680 acres of cropland will be removed from production by 0il- and.
;qas related act1v1t1es by the year 2000. This‘indicates that an additional

21 320 acres of cropland will be removed from production by other factors

S 1s 1s apparent that the 1mpact of oil- and gas- re]ated activities on crop]and

in Osage County is very sl1ght "accounting for 1ess than 3:1 percent of the tetal

. am0unt of cropland removed from production by the year 2000.

2. . Aquatfc Biology

-1 Senefa]_of the operationa] aetivities aesociated with tne oil-and'ges.Teasing

. pfogram in Osage County can potentially contfibute to degradation'of_aquatie~
piological communities. The retease ofidri]}ing fluids and mud, S]udge, bnine;.

'dé of] fnto natural waiercourse3‘causes direct adverse_impacts.toipiants-and

' 'an1ma]s 11v1ng in the lakes and. streams -The severi*y,'extent and:duration

=of 1mpacts varies with the amount of any g1ven sp11} and the area 1t covers as

'7'_we]] as upo1 streamf]ow, season, types of spec1es presont, and so forth

. Adverse 1mpacts also can result because of heavy sed1ment 1nf1ows to: streams

from,barren areas where terrestr1a1’vegetat1on has been e11mrnated by brine -

- or land clearing. Under certaln c1rcumstances 1n streams or ponds, sed1ment

. 1nputs may be re]at1ve1y high, but the fact that the water may contatn h1gh3v
concentrated_salts can cause ‘sediment particles prec1p1tate and thus
1eave the water free of turbidity. This situation permits enoggh 1xght.pene-.

'trafion for anuatfc plant grpwth,'but the_settied colloidal sediment can cover
and smother bottom-dwelling qrganisms which serve as food for fish. Sedimenta~A

-tion may also smqther and kill fish eggs.

Several types of impacts affept the aquatic fdod chéin, and u]timately'reéu}t in:

 :a reduced potentiai for a good fishery. Brine, sediment, oil'and sludge are -
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;capab]e of either kililing outrwght or- redug1n9 l}ght penetrat1on (and thus
.k1111ng) the tlny aquatic plants (algae, phytoplankton, per1phyt0n) which act
_ds t e primary producers and prov1de food to the next 1eve1 of the food chain--
‘the zooplankton and benthic organ1sms This loss of food and the tox1c1ty of

the fore1gnsubstances in turn reduce the zooplankton and benthos popu1at1on: h vich .

pr1mar11y serve as fish food 0rgan1sms Fish also can be killed outr1ght by

 jsa1twater, sludge -and other substances

In Osage.County, fishkills occasxonal]y have been reported in severa] past

_ ~years. - However, within - the past 3 years there have been no sa]t related fish-
j-kﬂ]s in Osage County accordxng to the local State Fisheries B1ologxst (Persona],.

'commun1cat1on, Mr. Don Hicks, F1sher1es on]og1st December 21, 1978) On

the other hand, both the local f1sher1es b10]og1st and game b101091st have

.1nd1cated that they are aware of at least two stream Tocations in 05age County'

wh1ch still experlence chronic sa]twater inflows from oil operatlons One of

_ these areas is near Kaw Reserv01r (commun1ty of Lyman) and the other is on

Turkey Creek, a tributary of Hulah-Reservq1r.

A survey of seventy-five streams in Osage County, wh1ch was conducted by th°
Oklahoma Deoartment of W11d11fe Conservat10n 1n 1977, showed that 23 of. the

streams surveyed had experienced. f1sh k1]15 (Table 25). .Few dates and no

f other 1nf0rmataon was provided for the f1shk1115, and the actual occurrences

were most]y recorded from 1nterv1ews w1th 1ocal res1dents who at one time or

another recalled seeing dead fish in thelr streams The stream survey data did

not reveal the types of fish or the numbers killed, nor the extent of each stream’,

affected by the kill. Only one stream, Rock Creek--a tributary of Homany CPeek—«

was noted in the survey as hav1ng exper1enced numerous fishkills. A]theugh it

|  ; 15 11kely that some of the f1shk11]s were due to accxdenta] spllls from taéks
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Stream Tributary of Other data
Arkaneas River - | ‘-]976
Birch Creek Bird Creek -
'BiﬁaeCreek T -
"Buek,Creek | : Nj]dhorée Creeé -
Bull Creek -'.Hbﬁiny Creek_: -
’-’;Bﬁfler»Creek | ‘.  - -
t-Cﬁoteau‘Cfeek 7 §1rd Creek N -
Clear Creek .'Bird ¢reek , -
DeTawere Creek - -
~ Doga Creek | *Argansas River -
rlat Rock. Creek L -
Hominy Creek . - -
Little Chief Creek - Salt Creek -
Little Hominy'Creek- Homiey_breek -
Middle Bird Creek . .Bird Creek . -
"""" - Mission Creek. Cariey River -
Nicicola Cresk Hominy Creek '1976
Reinbow Creek kHominy;Cfeek -
Rock Creek _Hominy Creek numerous
‘Salt Creek Arkaneas Ri&er | -
- Sand Creek - | -

i
/

Table 25. Alphabetical list of 23
- fishkills have been reported nrwor to 1978,

S

streams in Osage County, Oklahoma for whwch

Sycamore Creek

Hildhorse Creek -

“Arkansas River

Homihy Creek

P —— et s

':__Sderce: Stream survey and computer printout from Oklahoma Department of
o W1]d11fe Conservat1on 1977 data

©. 140



PR——
wevs

L drmenamarry
o o

" el

r .
vl

LMJ

o

R el e el

[

] - _
carry}ng toxic cnem*ca1s, anmon1a fert111zer or other suostances, It is also

ﬂoss1 le that a few of the flshk1lls were due to t0x1c mater1als washed in from

: the o1l and gas act1v1t1es. The Ilst of 23 fishkill sites revea]s that they

are scatterﬁd unlform’y across the county and that no one part1cu1ar area

of the county i1 mers ;rnne 10 qontmn1nat1ng a stream than any.other area.

"In samp]1ng Osage Agency lease f1 es for’ documentat1on of acc1dent stat15t1cs,
‘_several fw]es were found wh1ch 1n!1cQted that flshk1lls had occurred ‘Other
gj‘f11ps nofvd that brxnv sp}]]s had run as. far as 1/2 mile into.a stream or into

"nearby pond‘ One brxne sp}]] re:orded in February 1976 had caused stream

sa11n1ty to increase to between 34, OOO and 60,000 parts per m11110n

The 1east salt-telerant freshwate f1sh can w1thstand ch]or1de concentratIons
= up to 400 parts peP mitlion (p'm), such as young trout and p1ke and fry of
other specizs. However, those co dwater species are not found in Osage County.
Other more tolerant Spec1es, 1nclad}ng;the catfish,-raugh fish (carp), and

sunfish found in the study area can exist-in concentrations of severa] parts

per thousand. Severa} spec1es of bass exist in streams and ]akes throughout :

;’ Osage County. Tested sa]1n1ty toierances 1nd1cate that bass in genaral can

survive 14,000 ppm of sodtum ch]o 1de for approx1mate]y two weeks. However,

_to]erance of sa]t concentrations may vary to some degree in the ww]d

Obviously. «ecause -of the common hccurrence of moderate_sa]inity_levels in the

stfeams ponds, and Takes of Osage County, the f]Sh species found there are

»somewhat acc]1mated to and to]erant of sod1um ch]or1de concentrat1ons higher

than those wh1ch.trout or other cq]dwater«spectes could to]erate. However, it

. also obvious from reports of fishkills, that even those spéties'natural1y

AR




hfound in Osage County are occasiona]]y subjected to into]efant'stream salinity
'7concentrations§ This situation is not-expected to change s1gn1f1cant1y to the
sear 2000 w1thout a cont1nu1ngeffect1ve effort to prevent saltwater from

’:enter1ng permanent bod1es of water containing fish.

iIn recent years, 1t appears that a much 1mproved 51tuat10n has evolved as a

;fresult of more consc1ent1ous efforts on the part of the lessees and operators
-iféto contro] potent1a1 sp1]1 s1tuat1ons and tend more carefully to o]der equ1pment.

G foHowever because an undeterm1nable number of‘spllls and-ground ‘seepage are

'"f‘expected to cont1nue to occur due to acc1dents, natural phenomena and some

rf;LextrEmeJy;01d equ1pment and pipelines, a moderate number of f1shk1lls and

- aquafiC'habitat contamination -will occur in the foreseeable future.

3. Game'and'Non-game Animals - : ‘ S o . o R

:rhe game and non- game anima]s 1n Osage County w1]1 be impacted by the contlnua—
't1on of the 011 and gas 1eas1ng program in two ways. A}teratxon of ava11ab1e

A hau1tat by 011 and gas activities such as we]] s1tes, access road. r1ghts of—

e "

'way and 011 waste]and w111 restrict the amount of preferred hab1tat avax]ab?e

1
!
1
}

to some spec1es In add1t1on, expans1on of 01] -and gas—related act1v1t1es

_1nto rather 1so]ated parts of the county will be detr1menta] to those specxes

_Whlch are negat1ve1y affected by human.activities.

A listing of the preferred habitat of the game and non-game animals found in

Osage County are g1ven in Tab]e 20 and Tab]e 21. Flgure ]7 dep1cts the d1s- .
tribution of w11d11fe habitat thraughout the county. A compar1son of these
three exh1b1ts prov1des a rouah demonstrat1on of the. game “and non-game wx?d-

_ ’fe d1str1but1on w1th1n the county PrOJect1ons given in Tab]e 3 suggest_A
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. that the area of ava.lable w1]d]1fe habitat types will change cons1derab]y by

EE the year 2000, A decllne is expected for a]] habitat types w1th the exception

3? of open pasture land whlch is expected to increase by 37 580 acres by the year f
" :.2000 Most of thlS increase 1s-attr1butab]e to the conver51on of'wooded land E
é and native rangeland to open pasture Tand in an attempt by ranchers to 1ncrease g
;?;v product1v1ty |

1 ‘As previous calculations have revea]ed wooded land, cropland, native range -

1and and pasture land will be altered by oil-and gas- -related activities by the

year 2000. Th1s accounts for only a small port1on of the total acreage in.

. Osage County which w1]1 change land use'categor1es in that period Attempts'

#E ; to 1mprove product1v1ty, 1nundat1on by reservoirs and increased urbanlzatxon
;§ :'w1]] have a much greater impact on w11d]1fe hab1tat avax]abllrty than will
fﬁ "act1v1t1es relative to- 01} and gas producL1on

"In a‘sparse]y populated area such-as Osage County, most wild]ife species are
.E.: ab]e to m1grate to ad301n1ng areas if their habitat is adverse]y affected
Fy - ]ocally w1thout caus1ng sxgn1f1cant competitive disadvantage on the ex1st1ng

res1dents. In most cases, unless soil erosion becomes a serious problem, areas

. as-well sites, access ‘vroad r1ght—of—way , and 01] waste land are able to recover

=% - . . ) i ’ . . .
E _ which'have been negatively impacted- by oil and gas production activities such

and become v1ab1e native range]and w1th1n a few years after abandonment.

4. - Threatened or Endangered Species

19 05 B
IR

[T

"With regard to the four species of Osage County wildlife Tisted by the us

A

" Department of Interior as endangered, the oil”andbgas ]easing program has had
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and should not have any impact Three of the spec1es are transient or m1qrant

. birds (Amerlcan Peregrine Falcon, Whooping Crane and Esklmo Cur]ew) whose

ranges only 1nc1denta]1y cross the county. The fourth spec1es (Ba]d Eag]e)

: spends much of 1ts t1me around large reservo1rs, but it is likely to be in Osage
;County a greater proportxon of the year than would the other three species

The 01] and gas- re]ated act1v1t1es in Osage County have done 11tt1e to 11m1t :

~ the Bald anle s habitat since oil product1on began in 1900 In fact, suitable
.}Vhab1tat a]ong the Arkansas R1ver has probably increased since the mid 1960"s

’..w1th construct1on of Keystone and Kaw Reservoxrs

"nA]though no’ Federal 11st has- included threatened or endangered f1sh wh1ch are

: potent1a1 1nhab1tants of Osage County, the Ok]ahoma 1lst and the stream survey
conducted hy the 0k1ahoma Departmeht of W11d11fe Conservatwon 1nd1cate that six

spec1es may be present wh1ch are designated as local]y threatened or- endangered ‘iié

' _'1n Osage County; they are the shovelnose sturgeon, pallld shiner, bigeye chub, s

']east darter river shiner and shorthead (peallp) redhorse With the exceptions

'_of the sturgeon and redhorse the other four spec1es are sma]], 1nconsp1cuous o

i
i
{
Pt

Ty
§
H
L

'f1sh w1th somewhat Timited ‘habitat tolerances ~The sturgeon-is found only in
) the ma1nstream of the Arkansas River above Keystone Reservo1r, but the other
f1ve spécies are found xn the r1ver and in seven maJor dlrect tr1butar1es to- the _

: Arkansas River: Beaver Creek Big Drum Creek, Bug Creek Doga Creek, Gray

'Horse Creek, Salt Creek and Sycamore Creek. Of the Streams 1nc]uded in the 1977
. survey of Osage County, four which contain locally threatened or endangered
fishvhave experienced fish kills in the past; they are Doga Creek, Salt Creek,
'Sycamore Creek, and the Arkansas River. Even though ;he past fishkills in ':g?d
those strears have not been }Tnked‘to'oil and gas ‘operations in the |

'Connty, that possibility exists. Because of the sjze:andimadnitude of flow
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gf§£he Arkansas River,.it.is very‘unlikely that an oil or bhinefspill from local
Ee}d operations could cause a significant fishkill in the rlver wh1ch would

devLstate populat1ens of. threatened or endangered fish. However; such a spi]}
1nt0 Salt Creek, Sycamore Creek, Doga Creek, or any of the qther fOur-streams

containing threatened or endangered fish could temporarily eliminate one or

“more of the species (depending on dilution,-past acclimitization of the species .

to the toxic substances inVo]ved. and so forth). In al] probab111ty, the affected

spec1es would return to the tr1bu1ary rece1v1ng the spill through natural re-

-d1str1but1on from the Arkansas Rlver

To summarize ‘the 1mpact on threatened or endangered species, six f1sh spec1es
cou]d experlence temporany reduction of- popuiat1on members in streams which are.
direct tributarles to the Arkansas R1ver However, the impacts would be of

relatively >hort duration. Taking into account the excellent Tishery status of

‘the entire county, it is fair to say that the oil and gas 1eésing;pregram and

operations may-have had only minor adverse impact on threatened or endangered

species, and that this trend would be expected to eontinue,nprobably:in'an

- -even reduced manner in the future.
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" F._ ACCIDENTS, DISASTERS AND SPILLS

&3

- Acci dents"

l_ As in all heavy industry; wOrkers‘in oil- and gas—releted activitfes in Osage

2 1Cbunty will experience a certain number of~aeeideets per yearm Table 26 reflects
the Nafiona] Safety Council's recordable occupational injuries and i11ness
-incidence rates averaged for the entire country, and applied to employment

“data foe-OSage County. The figqreslshown in Table 26 are based on the assump-

R T A SR SO

:.i.tidh-fhat_emp]Oyeesiwork 250 days per year and 8-hours per day, thUs totaling
':':a 2,000 man-hour year. To arrive at Osage County's stat1st1cs for accxdents,
i] percent of -the emp]oyees in each bus1ness act1v1ty is mu1t1p11ed -by the natlon S
' recorded rates. (per 100 full-time workers) averaged for the years 1975-1977.
' A]though the tota] work force for Osage County is expected to increase to 6, BOQ in
380 and 7, 000 Tn 2000 the oil- and gas- related emp?oyment total is expected o

to rena1n constant

“The eontineedvoil andigas leasing programs should have iittle or ne;iﬁpacf“on the
. rate of future 1n3ur1es and 111nesses Table 26 shows the anticfpeted number of
emp]qyee cases 1nuo]v1ng acc1dents between 1979 and 2080 Assuming that better
safety cond1t10ns and precaut1ons are 1ntroduced and enrorced these stat1st1cs _
cou]d be 1owered substant1a11y Total work days iost in the 01] and gas 1ndustry ,

"to the year_ZOOO is expected to be only about 0.5 percent 6f all work days.

2. Disasters

-

Vandalism Qr,de]ibehate=dé$£rUction of property is known to eccur in all businesses

T A S Y e T R A K

«nd industries.feﬂqwéver; with the sparse data available, it is difficult to
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quant1fy impacts of vanda?wsm and its effects regarding oil and gas 1eas1ng in
Osag; County. Examination of a represent1ve number of lease files showed only
threé reported cases of vandalism. These resulted in cut p1pe11nes allowing
70 to 80 barre]s of 01l to escape A11 three incidents happened w1th1n 2
months of each other in 1967. There is no accurate way to pred1ct how often

vanda1ism cou]d occur in the futur:. Even though'there Wi11 be a slight increase}

in the Osage County popu]atlon between 1978 and 2000, the work force in oil- and

gas -related. activities w111 remain ‘relatively constant thus vanda11sm couid

,1ncrease silght1y due to popu]at1ox 1ncrease but the impacts probably will be -

"ﬁnegl1g1b1e.

'Natura1 or un1ntent1ona1 d1sasters wh1ch can occur durxng 0il- and gas related

| operations are 1nfrequent therefore, 1t is difficult to determ1ne the probab11ity

of.the1r occurrence. Types of natural or un1ntent1ona1 disasters which have

occurred'in Osage County. vary greatlym' Lightnfng struck a tank battery in

o 1965 allowing 0il to escape. In the same year a log f}dating down a ¢reek |
“ruptured a pipeline which reléased 0i1 into the creek.  In 1976 and 1977,

_s]ush pits overflowed because of heavy ra1nfa]1, uhereby re]eas1rg saltwater

that damaged cropland.

Un1ntent1ona1 disasters Tnclude such th1ngs as overf1OW1ng ‘trucks, corroded

va]ves and p}pe11nes, or- lines damaged by bu11dozers and other heavy equxpTent.‘

Un1ntent1ona] spills are occasionally caused by catt1e knocking valves or pump-

. switches loose. The types of occurrences mentioned above are virtually uncon-

trollable, and are expected to continue at about the same Tevel or at only a

. stightly higher level 1nt0-the'foreseeab1e_futurg., In summary, they constitute_

a relatively minor adverse impact, each of short duration.
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Table 26.  Accidents related to oil and‘gas. activities in OSage'County.

: s . . - Total lost - days away cases with- Total -
S 77 No. ef " recordable  workday from work . out Tost - 1lgst
BusinésslActiyity emplqyees' " cases . cases & deaths ~ workdays workdays

"Inéidence“rates for workers by task category@

o A-C‘ases‘in—
. Total volving -~ Nonfatal

_.Mining (total) 1,723

. Sand, gravel, 140 25.20 1. 5.81 578 . 1933 196

~limestone . - s ; o o |

. 0i1.% gas 1,583 98.30  24.22. . 23.1] 73.77 696.52
~ extraction . - R = . : - '

Teum & natural
- gas. :

'.JQTJ:&,gasi‘
‘services -

_ 0oil & gas
- wells

field
services

CJOil&gas 28 4986 1380 1389 35.67. . 458.97 .

Petroleum-refining ~ 500-999¢  44.78  16.13 9.23 28,58 337.50

R

expected between
- 1978-2000 - -

e

Total inciderss . 8,022.08 '2,189.66 2,002.22  5,812.62  €6,301.40

i?ﬁSEG“Oﬁ OSHA'definitions, 200,000 emp]byée hours are used as the equivalent of:
. 1) ful]-time.employees. _Annuaivayerage;ingidence data for the years 1975-1977-.

7 tave been used.

_fiita%*RéébfdébTé cases is the sum of déaths, plus total lost workday cases, plus
| *#Efﬂﬁél.cases without Tost workdays. = - - ‘ -

T thaut precise data for this category an average number of 750 employees was used
"rculate the incidence rates. . S ' '

e é&?ééiermine the total number of workers for oil and gas related activities between
< Hsa77 5, average of 750 employees for petroleum refining was used for calculations.
éiﬁa?ﬁe: | - .

Mork Injury ‘and I1ness Rates; 1978 Edition. National Safety Council. .

CwCrudepetro- 878 4381 0.3 . 9.6 3328 280.96 .
. . Drilling of 340 "K'3@2-99 2921  20.38° 73.58 1,043.80 i

o
1
Lo

Amnual total 2,473 364.64 - g9.53 91,00 264.21 ° 3,013.70 |-



EE.# B 1quent1fy 1mpacts of vandalism and its effects regarding oil- and gas ]easxng in o
,; ‘:f”dosage Counyy. Exam1nat1on of a representive number of ]ease flles showed only

- »three reported cases of vandalism. These resu]ted in cut p1pe11nes a]]ow1ng
T 70 to 40 barrels of oil to esoape;» A1l three incidents happened within 2

~ months of each other in 1967. There is no accurate way .to predict how'oftén

Avanda]1sm could occur in the future. Even though there,wi11 be a slight increaSGA

in the Osage County population between 1978 and 2000, the work fdrce fn oil?and
'gas re]ated act1v1t1es will remain re]atlvely constant thus vanda115m cou]d |
4:1ncrease sl1ght]y due to populat1on 1ncrease, but the impacts probably w111 be

,'neg}1g1b1e..

Natura] or: un1ntentxona1 disasters wh1ch can occur during oil- and gas re]ated

': operatlons are 1nfrequent therefore, it is d1ff1cu1t to determ1ne the probab111ty
of'the1r ‘occurrence. Types of natural or unxntentlona] disasters whlch have
}occurred 1n Osage ‘County vary groat]y nghtnlng struck a tank battery 1n
1965 allowing oil to,escape, In the same year a 1og f]oat1ng down a creek
nUptured a pipeiine which re]eased oil into the creek. In 1976 and 1977,
“slush pits overf]owed because of heavy rainfall, thereby re]easwng saltwater -
lthat-damaged cropland One f1e1d 1ost 20 acres of - potent1a1 ‘wheat p]antwng to

abrine leak: -+ o

‘Unlntent1onal d1sasters 1nc1ude such thlngs as overf]ow1ng trucks corroded

' ‘ va]ves and p1pe'hnes, or lines damaged by buﬂdozers and other heavy equ1pment _

E?&;" - Unintentional spills.are occasionally caused by cattie knockwng-vatves or_pump -

. . switches loose. The types of occurrences mentioned above aré Qirtua]ly.unoon- :

,[E . troTTable,Jand_aretexgec;edgto,cun;jnue;at about the same level or at only a
S]ightlyvhighef_Jeveluintodﬁhe.foreseeable future.-'ln summary, they oonstitute

E}'?J;hf- a_nelative]y minor adverse impact, each of short duration.
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"An,]ys1s of 11terature concerning the possibility of fire or. exp10510n dur1ng
-Qil and gas dr1]]1ng and production shows that almost all major fires and ex-
plosions oceur in conjunction with high field pressure and b]owout situations.l

- High field ptessi ge County, and therefore the

possibility of a éﬁ)-( N & ; . The more probable situation
posst ( Gq%kSm Ce |

- +4is that a minor 1ance or by.overheated equip-
fméﬁt pf ]QAKS}..; (:k%LVV{I' VVﬂv*l CthA%( opefations a§ well, but-
apparently, -the ny s been Tow. in recent years as
- tnetunmental digiot

ST ”\MWJ[IM{NMS s
SR T ou_nd__mr_zg_.s_g ol ddﬂ(/‘dlm

' evidentgd_Ey'Osage§ ds of the US Geo}og1ca1 Survey.

: sttérica]]y; oi]hspi1]s iﬁ Osége_County Héve caused. less environmental -
degfadétion pér unit of'production than spills throughout the rest of Okiq-
'h_ A]tlough the data in Table 22 include only oil spills réaching'

o :surface waLer as required by Federa] Taw, they are indicative of the re]at1ve

<

neffect1veness of the environmental contrals enxorced by the Osage Agency.

. To obtain a more complete description and quantification of.the ahnda]-impact‘ s

e Of both 0il1 and: brine spills’ in Osage County, a review of sp111 reports in Iease'

A'fi}es was conducted There are approx1mate]y 5, OOO files at the Osage Agency
in Pawhuska representing atl current]y active wel]s A random samp11ng of

thcse files; desmgned to prov1de a statistically valid-estimate of spill fre-
Quency W1th1n the county, was undertaken. A technical discussion of samp11ng'

' L?Chmque&'and the statistical ana]ysis are included in Appendix A.

Srief1y Sunmar1zed Appendix A reveals that within the 90 percent. confidence

xaterva] the annual numbor of 011 or brine sp1}1$ W1th1n Osage is between 127”11"
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and 201. ‘At the 95 percent confidence level, the number is between 120 ‘and 208.

| For purposes of lmpact assessment the figure 164 is ut111zed as the mean number

£

- gf acc1dents per year. Due to the sample size available, 1t is’ unadv1sab1e to
attempt to stat1st1ca11y prOJect the number of accidents attrxbutable 1ndependent1
‘to either 0il spills er.br1ne.sp111sﬁ However, of the 38 sp111s reported in tha

-t_sambleﬂ’fi]esfgﬁﬁ percent-werelbrihe spil{s,‘Zéfpercent were oil spills and 8

“percent involved spills of bdth substances. ' The sample size ‘also is insufficient
fo‘develqp-a statiéticelly valid‘estimator of the area killed per spill, but the
.érithmet{e'meén (6,880 square feet)'serves as the best estfmate for.purposes of

<‘this report.

'Based on the above f1nd1ngs, it is est1mated that the yearly . rate of vegetataon

destruct1on 1s the average number of acc1dents (]64) multiplied by the: average
:‘area destroyed per spill (6, 880 square feet) Th1s accounts for about 25.9 acres
, _;" of 011 waste land created each year for a cumulat1ve tota1 of 544 acres By the

.”year 2000 | Based on progected land use (Tabie 3), 84 acres. of wooded }and 336"

- acres of rangeland 63, acres. of pastureland ‘and 29 acres of cropland will be

-:,:1mpacted by sp1]¥s by the year 2000 This is less than 0.04 percent of the county

. t‘1s reasonab]e to expect that w1thout add1t1ona1 sp1lls some oil waste land is

'i;fff”ab]e to recover to. normal vegetatxon thh1n 20 years. Most of the sp1]1s about

| “*fthreeffourphs each year in Osage County, involve brine. As brine soaks into the

“f ;A '.'Eei] it becomes chemically bound and is rather slow to leach out. This salt cause

;5:;# + . severe osmotic imbalance between plant roots and associated soil particles and

[ ‘_Yl__‘_v'_'_:usuaﬂy results in the death of the plant due to the Yack of available water.

[}A E‘ \;'[l.Br‘“e spx]]s cause more severe impacts in low-growth commun1tzes such as rangeid“‘
v S -

>'5jf~pasture ]and and cropland, and are less severe in areas of large trees and Jhrubs
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, |
élants, brine solutions are dIrect]y toxi
1 _
|

vstems,
plants. In most cases

. does -brine;

——— . ‘.(g e ot m”’g' e _.-n-;..«m-!. i wvmmn‘"ﬂ

jIn many cases 1nv01V1n0 01] or. br1ne sp111s,
i e1ther a pond or stream

'vaestock or u11d11fe cnme there to dr1nk

‘encrustations. along streams

S g

i .
I

i

H

Which have much deeper roots In add1tlon to decreaswng ava11ab111ty of water to

c to p]ants

*AppFOXTmately one- th1rd of the spxlls in Osage County 1nvo]ve oil and other

petro]eum products. 613 also- zs toxic to most plants and - tends to coat the roots

and leaves, thereby preventlng the dbsorptlon of water and a1r 1nto the
> 0il spr]]s do not penetrate as deep]y into the 5011 as

therefore they produce Tess 1mpact on plants w1th deep root systems’
(such as forest speCIes) ‘

the spvlied substance accumu?ates

Th1s s1tudt10n presents a serious prob]em if domestic

A few reports appear in the Osage

.Agency files in which accnunts are given of death m1scarr1age or severe werght
”lms1ndmm

stic anwma?s after dr1nk1ng from such a water source. Among the

other types of impacts 1QVOIV1ng surface contam1natton from spr]ls are salt

s 011 floatwng on water surfaces, and 1ncreased

‘aquat1c plant growth (eutrophicat1on) resu]t1ng from 1nput of increased mtner&?

nutrients These types a; 1mpacts may be locally severe, a]though they occur

-'on]y at a rare to ccc351ona] frequency. -
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' sented in Table 27. In alt, 40 individua1s from 26 d{ffenent groups were

iv. - For non-governmental ent1 ties: What are the app11cab1e
‘statutes or regutations affect1ng oil and gas product1on 1n

L Osage County wh1ch—you feel are 1mportant in fully under-
standing thevtonst%aints:and néqnirements~of@such.prodectien?

v, Does your Agency {COmpany;:organization) have any recent1y
'ebmpiled data relating to the“physical b1o1og1cc1, social,
“or economic condltxons in Osage County which could be made

71ava11ab1e to us fer purposes of this study?
vi. Can .you suggest other agenc1es or pr1vate groups with wh1ch

'e'we should confer.éuring this study?"

Several Federal agencies were not contacted during‘this phase of the study

ecaUSe'it‘is known that'their'jurfsdictiona1 nesponsibil‘ties are in“effect

{‘ only on those Tands under thezr controT (e. g s the National Park Servwce and
u. s Forest Serv1ce), and that they control no Tands in Osage. County. Slm1lar1y, A

5 ~‘_the Interstate Commerce Commiss1on, U 'S. Department of Tranaportat1on and U S

Department of Hea]th Educataon and Ne]fare were not contacted because thelr

fnat1onw1de sphere of regulaecry author1ty is not affected one way or another o

- by 011 and gas 1eas1ng operat1ons in Gsage County

Al1. of the agencies contacted vere’ exceed1ng!y cooperative in answer1ng

) quest10ns and providing data. pert1nenu to this study. The f0110w1ng sect1on :_'

Summar1zes the findings of these consu1tat10ns. A 11st of all contacts is pre-. .-

’*‘contacted

sy



. Several Federal agencies were not contacted during this phase of tneﬂstudy :

oV

ws only on those lands under thein controlv(e<g ,'the Nation*‘ Park Service and

nat1onw1de sphere of- regu¥atory authority is not affected one way or another

LT
v .

;'%v; Fbr'nonigovernéental enticieo:, What are fhe applicable
o . -statues on-reguéetions affecting oil and gas production-jn
X - Ooage.Cpunty whicn'you feel are-important in fully uﬁéé}-
stand1ng the constraxots and requirements of such product1on?
v. Does your agency (company, organ1zat1oo) have. any recently
| compiled data reithnq to the‘pnyszcal, biological, soc1§1,
or economic-conoitionsnin'Osoge County which coulo be made
' 3vavailnbie fo u§-for ponooses‘of this study? _
Vi Cen yoq snggest othe?,agencies or private groups with which

we'shou1d~confef during this'study?

because it is known that their jurisdictional responsibilities are in effect

“U S. Fbrest Serv1ce), and that they contro1 no lands in Osage County. SImxlariy,

the Interstate Commerce Commwss1on, U S Department of Tranbportatwon and U S. .

Department of Health EduCat1on and Welfare were not contacted because the1r
by 011 and gas 1ea51ng operatxons in Osage County

A]] of the agencxes contacted were exceed1ng]y cooperat1ve in answerlng

-quest1ons and providing data pert1nent to this study. The fb1low1ng sect1on

- summarizes the findings of these'consuItations A 1ist of all contacts is prem _

In all, 40 individual:  from 26 different groups were contacted. o :‘F i

sented in Table 27. | COpleS of coord1natwon Tetters are concained in Appendxx B
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};ﬁg .Table 27. List of agenc1es, organ1zatlons and 1nd1v1duals contacted during
f? 4‘ ; ~ coordination phase of env1ronmenta] report of oil and gas

léasing program, Osage County, Oklahoma.

DATE

;-'AGENCY OR ORGANIZATION INDIVIDUAL CONTACTED AND TITLE _CONTACTED (}ig_gl
~ FEDERAL | )
ey L InterdgenCy'Archaeological ‘ Mr. Don Fiero, - November 14
P Service o " Contract Representative ‘
N Department of Agr1cu1ture, Mr. Dick Bogard, | October 19
= Soil Conservat1on Service District Conservationist S '
el US,Department of Defense, " Dr. John Carrell, Chief,. Otﬁober 18 .
171 Army Corps of Engineers - Environmentatl Analysxs Section ‘
- US Department of Defense, Ms. Sue Purves, ' " October 18
7 - Army Corps of Engineers . Archaeologist : o
“é : U§ Departnent of Defenee,_ Mr. JOhn'Proffit, Chief, - November 21
o Army Corps of Engineers _ - Management and Disposal Div.
B {“§Department of Defense, Mr. Donald Warnken, November 21
- i Army Corps of Engineers . Engineer - _ : S
' US-Department of Energy, Re= © Mr. Bill Lfnvi?]e, November 15
-~ search Division, Energy Research '
-~ |~ Technology Center _ ' ' .
ks 0 US Department.of.Energy, Mr. Hank Egleston, : - October 18
....i- Office of Special Counsel Branch Manager ' .
;V'U§'Department of Interior, Mr. Robert Short, - : November 28_
_ .~F15h'and‘wildlife"Service Biologist -
;. A us Department of Interior, ' Mr: F]de Stelzer, October 18
. Geological Survey: . Area 0i1 and Gas Supervwsor S
S US ‘Department of Interior, Mr. James Irwin, A October 24
w3y weological Survey District Chief
ﬂ”A 4S Department of Inter10r, Mr. James Schoolar, October 24
S q’Mog]cal Survey 0i1 and Gas Leasing : ‘
S R Department of Labor, Qccu- Mr. James. Jehnson, : E»Decemberyé
S ﬁﬂutonal Safety and Hea]th Area Director, Tulsa Area '
- . *ninistration Office




."ié 7. (cghtinued) '

DATE

| ASENCY OR ORGANIZATION

rfgéggt (Cont*d)

-fﬂ% Eqv1ronmenta1 Protect1on

o n{h‘ﬁcy

: 4s Envwronmental Protect1on

 Agency
L OVLAHOMA |

AState Hlstorlc Preservatlon,

 ~40ff1ce

H*j&ater Re$ource§ Boérd
i Natéﬁ Reséurcés Board
.watef Reéources'éoafd
:H?ter Resoqrces Board
.Water Reéourceszoard
Department of W11d11fe-

Conservat1on

Department of Transportation

Departmeht of. Transportation -

Department of Tfansportatiqn

Department of Health, Div.

of Public Health'StatistiQS_,._,

_ Env1ronmenta] Coordinator

Mr. Bill Bussey, - October 27

INDIVIDUAL CONTACTED AND TITLE_ CONTACTED (1978)

Mr. Charles Severs, Chief _October 13
Water Supply Branch S :
"Mr.. Dwight Hoenig, - October 4
Geologist ' ) ‘
~ Dr. Howard Meredith,  November 14
- Deputy Director , : o
Mr..dimALong,-Head, October 20
‘Water Quality Division o
"Mr. Bill Schmidt " October 20
Planning Division ' - -
- Mr. J. A. Wood, Chief, October 20 o
Ground Water Division : oL
. Mr. Ken.Morris,~ ' *_Obiobérfzo__ _ g
'_Limnoiogist'i . R S .
Mr Ed Pariker, Eng]neer '_ October 27'

Stream Water va1s1on

Mr. Ric Gomez, . . October 20

“Mr. Darrell Henry, Planning- - October 25 -

and Research Division

Mr. Bil1 King, Local =~ October 25
Governments Branch '

Mr. Jon Vermillion, Asst. October 25

Chief, Right-of-Way Division _ T

Statistical Analyst
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" fable 27. (Continued)

~ AGENCY_OR ORGANIZATION

DATE

" OKLAHOMA (Cont'd)
'Corporation Commiséion,
Statistical Department
| Corporation Commission

. Department of Pollution Control

“Dklahoma Geological Survey -

Oklahoma Geologlcal Survey

| Loca

. Jhge County Cattle
' Growers Association.

Tulsa Area Economic -
Development Planning Group.

lndxan Nations Council

~ of Governments

ﬂhapman~8arnard'Rahch'.

U KRSAS

© .Fish and Game Commission

: foartment of Agr1cu1ture,

division of Water Resources

#ater Resources Board

‘Jartnent of- Health and
w'¥§zonment

~ *¥Poration Commission

" Mr: Fred Norris,

“ Proration Analyst.

_ INDIVIDUAL CONTACTED AND fITLEi

- Mr. E. M. Doyle, Manager '

Manéger,
Field Operations

Mr. David Dillon, Chief
of Water Programs

Dr Char]es Mankln

-DHEUDF

Mr. Bill Rose, Geologist

_tr. William Ricketts,

Secretary-Treasurer

Mr. Marshall Vest, Chief
of Comprehensive Planning

¥r..Richard Brierre, Chief

. aof Comprehensive Planning

Mr. Wiljiam Bé]l;

Attorney
Ranch Manager _

Mr. Leland Queal, - . .
Wildlife Administrator_

Mr. Riley Dixon,

- Hydrologist

‘Mr. Wayne Haas,
‘Deputy Director

Mr. John Travers, Chief,

‘Water Quality Surveillance

Unit

Mr. Tom Leiker,

CONTACTED (1978)

Noveﬁber‘}

November'l-

] ZOCfober{27

| Novémber,27_

Octobér 26

fNOVQmﬁer 17

Novémber 3

NovehberQB; .

March 8,

Novemberflsu_ﬂ

Noyember 16_”_o

‘Novémper»]63;;=

'”NOVémoéfi27f?;fo”

' .Novemoeﬁ.ZZ

979 ¢



? ' __tqry'jurisdiction within_Qsage‘Cbunty:

B.,  SUMWRY OF FINDINGS
| | -

RV

»Aft%r.all'coordinaffbn and consg}fation'efforts had been comp]gtéd, either .
by‘éirect interview or b} telephone, a review of all infﬁrmatibn was made.
.Sévera1 subjects were brought out frequently, while others_wéfe.mentioned only

" once or twice. The following seqtjdnssummari;e the comménts received with regard

N to three preva]ent.iopics, and-a'discussion is provided on other considerations.

1. = Regulatory Jdrisdiction

6f those gove%nment.regu1at§ry agéﬁcies Contacted, two are~in§olvéd Wifh reguia-

fion of oil.and‘gas leasing programs obAbrodﬁction in programs_similar to those
of the Osage Agency-- In_the-case-df:thelus Geological Survey (USGS), which

‘ reéuiates mu¢$>of'ihe country's onshore-oil and-gas Teasing prﬁgram on both

Federally owned and Ihdian}]énds, individuals who were contacted Spegiffcally

nofed ibat the USES hasfno~reguiaﬁbry,quthority_in Osage County. Simi}a?ly,

'the_OkiahOma Corporation Commission, which regulates 011 and gas production on -

privéte, State and local government lands in Oklahbma, does not exercfse regula-

The -US Department,ovfﬁnergy (DOE) has jurisdiction in Osage County in relation

to the oilhandfgas:iﬁddStny, which in turn is directly related to the leas-
“-ing programZOf;fhe'Gsage_Agenqy. “In conj@nctien with maéor 0il producing
cdmpanies, the DOE is fﬁndfngipflot research projecis involving tertiary oil

.. recovery in two field in the county.. In addition, the Tu1s$ Crude Preduction
AuditaBranch;of:the'DOE.has regu?étory powers over pricing of crﬁde petroleum
from:osage COunﬁy‘  Thi§qurisdiction direct}y_affeéfs ibe oil and gas .companias

-fhét'leaseﬂiand fot.pdeuction in Osage Céunty, and also directly affects
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the Osage Tribe in that it influences royalty income based on the se]]ing.

_prices of o0il and gas.

The US Fisa and.Wi]d]ife Service (FWS) in Osége County, as e]seWhere, is man-

-daied to implement the Fish and Wildlife Coordination Act (1958). ‘Under that

piece of ]egis]étion, the FWS is given the authorﬁty to provide assistance.
and cOordinate’withAall Federal, State, and public or prlvate agencies or
organizatjons in the deve]opment protection, rearing and stocking of all
species.of wildlife, resources thereof, and their habitat, in controlling

losses of the same from diseases or other causes, in minimizing damages T

from over-abundant species, in proViding‘pub]ic.shooting;and fishing areas, . . .,

and in carrying. out other measures: necessahy to effectuate the purposes o| sald

sections In Osage County, the FNS has carried out most of its coordination

' act1v1t1es re]ated to this Act. w1th tbe us Army Corps of Eng1neers .in that

;agency S endeavors to construct, maintain and operate several dams.and reser-

voirs in the county. The FWS also cooperates with the Oklahoma DepaFtment of
Wildlife Conservation in managing two public hunting areas. in'OsagesCounty.

In addition, the FWS oversees the enforcement of the Endangered Species Act

3 (1973) nationwide.

"Although the US-Soil Conservation Service (SCS) has no-regulatory authority

in Osage County (personal communication, Mr. Dick Bogard District Conserva~
tionist, Ootober 19, 1978), it provides a: great deal of profess1ona} technical

assistance to the State and Osage County Conservation Districts in regard to

o managingitde renewable natural resourceS"of the courty. To accomplish this,

S

D

close: coofteration between the various landowners and those companies or 1nd1vid-

uals who are m1n1ng the non- renewable fossil-fuel resources in’ Osage County

is required.
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,produem-g;'we_ﬂs- The Osage Tribe of Indians retains the mmera¥ rights for

g.iven--»ur;iifess the property is within a high public use area.

- The -US- Environmental Protection Agency (-EPA) has jurisdiction nationwids

over air end ,Water-.poﬂutio'n‘underiaut'r;roity of the Clean Air Act {(as asseizd

- The US Army Corps of Engineers (COE) presentlyilowns and has jurisdiction cyer

' the onl'y Federally owned lands in QOsage County. Those lands comorise the

acreage -w' thin the bounderies of six reservoirs which are already built, iialy

to be bui t, or under corstruction. Fouri of these reservoirs will be corziztel:

‘within Osz ge County (Hulzh, Candy, BirchA,' and Skiatook) Only a small pertion of
Kaw Reser\ou- property and about one-—fourth of Keystone reservoir propnmf is 1n. ‘

" Osage County. The total ﬂood pool acreage of all six reservoirs, when cimsiste;

will be about 125,500 acres. Total land requwements of the COE for thess

‘ reservows is about 188 CO0 acres; that portwn in Osage County is about 52,000

'acres., Two other reservoirs (Sh1d1 er- and Sand Creek) have  been approve—f

but not funded for: constructlon in Osage County

The COE has jurisdictional responsibility over the lands covered by and surround- ,‘

ing the.-r*eservo‘irs. If Iand.contéining produciﬁg 0il or gas wells is I"ei:ﬂé?%ﬂg o

the. COE. provides for compensation to the Osage Tribe and producer and plugs. 11

soqhz vpro‘per'ty_, but the Corps has the right to subordmate 1easmg operat"h- SN

| through a Memorandum of ‘Agreement with the Bureau of Indian Affairs. Ifa
-' Potentfél' 1e'esee nominates a parcel of land on Corps“proper'ty' and it is =r:r:~a'h.¥
B Jeased for oﬂ or gas drﬂhng, the Osage Tribal Council can approve th pE 258,
. but . fmal per‘mxssmn to drill rests wﬂ:h ‘the Corps, provided the- Osage pirzesl

- ,,e_sta_te_r ha-s ‘been. subor_dinated by the COE. In mest i'néxta-n-c_e's, permission- 5

-~
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several times from 1967-1977), the Federal Water Pollution Control Act Amend- . =
ments (Commonly-referred to as the'Clean'water Act--1972 amended‘ 1977), the

0i1 Spill Pollution Prevention Act (1973), and the Safe Dr1nk1ng Water Act (1974
: 1

t;amended 1957). It also administers the Nq1se Contro1 Act (]972 amended 1976)

'The ‘EPA's _urisdiction extends to Osage County, and it has cooperated in the

:past with 1he Osage. Agency in ensuring that public potabie water supp]ie; were pro-

-.tected from contam1natzon due to 0il and gas exp]oratxon or production Inspectors
“from the Reg1on VI EPA (ffice in Dal]as occas1ona]1y check we]l s1tes for

wiclations of the 0il1 Spill Po]]ut1on Preventwon Act Any vvolatxons are sub-

sequently reported to the Osage Agency for remedial action a]though respon-‘

s1b111ty for spill prevent1on rests with the fessee rather than w1th the Agency.

The 0ccupa11ona1 Safety and Health Adm1n1strat1on OSHA--US Department of

©  ilabor)- has nat1onw1de Jurlsd1ct1on over many aspects of 1ndustr1a1 hea1th
and safety Under the 0ccupat10na1 Safety and Health Act (W1111ams Stelger

Act) of T971 general 1ndustry standards are enfbrced These standards apply

10 the 01l and gas Industry, but would involve 1essee s operat1ons d1rect7y

. rather than the 1easxng program of the Osage Agency. --According to the Area

- Director of OSHA in Tulsa, few problems have been encountered with oil and

gas operators except fbr an occas1ona1 comp1a1nt related to d1sposa1 of

. fs]udge during 011 well drx]llng

The Interaqency Archa801091cal Serv1ce (IAS), is a Federa] oraanxzatwon whzch

deals with studies of a cultural/hxstor1ca]/archaeolog1cal nature on Federal

lands unde the auspxces of the Moss Bennett Act (1974) and Executlve Order

Tha IAS has the respons1b111ty of coord1nat1ng and carry1ng out cu]turai

resource 1nvest1gat10ns throughout tre country In Osage County specifically,
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the IAS in pasf years has d1rected cu1tura1 resource 1nvest19at10ns on lands

arqulrr' t/ the US Arny Ccrps of anxnoers as -reservoir flood pool lands,

‘ il thdug. i e agency has never bern requestoed hy thé BIA to Lar‘rys.(‘)l.xt such
stud1es or 0il or gas well leases or for a(ccqs P :-, 01 the Navajo Indian
Reservat1c1 in Arizona and New Mex1co archaeological studies are performed
on all: we]l sites and access rcads - under tho d]rectlon of the IAS. Fund1ng

'*for these studies on the.Navajo. Reservat1on comes from the o1l and gas Tessees

'at the reqguest of the katIOnai Park Service and the Bureau of Indian Affalrs

'(personal communication, Mr. Don erro Interagency Archaeo]og1ca1 Serv1ce,

'Denver, Colorado).

 1Agenc1es of the State of Oklahoma a1so have Jurxsdictton31 author}ty in Osage
Countv Howeve?, the author1ty over 0il and gas operattons which the Oklahoma
‘Corporat1on Comm1ss1on has throughoux the State does not extend -to Osage County.
A total of eight State agenc1es are in some manner 1nvolved with. regulating sur-

race or groundwater resources in Oklahoma and hence, in Osage County Among

| these agencies are the Mater Resources Board, the Department of Pol]ution ContPOT,Zld

. the Ok]ahona Conservat1on Camm1ss1on the Health Department the Department of
‘W11d11fe Conservation, and the Department of Agr1culture. It appears that some
.'overlap in respon31b1]1t1es estts,‘but each agency is vested w1th carry1ng out
certain SUPEYVTSOPy and enfbrcement procedures. During the coordtnation phase
Aof this study, it became evxdent that problems d1scovered by these Stqte o
agencies were vwrtual]y all related to the actions of an 1nd1v1dua] Tandowner
er industry. In no instance was xt mentTOned that any problem was unlversal

-in Osage County or resulted from the operations of thn Osage Agency 011 and .
gas Teasing procedures. There appears to be such a iack of past legal precedent

regarding the ongoing operations of the Osage Agency that many of the State

1enc1es seem uncertain as to whether or not they have any Jurlsdtctional ~¥fﬁ¢;

_authorxty in OSage County aver 011 and gas lease operations or probIems encountered
oL : 162
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¥ 2. " Groundwater Protection

4 - : : :
. Durlng the ronsu]tat1on and coord1nat1on process, several Federa] and State

r-agencies clearly acknow]edged an 1nterest xn or Jur1sd1ct10na1 responsxb111ty

" over, . the groundwater resources in Osage County - The US Geo]og1ca1 Survey
F%

: 1n conJunct1on with the Oklahoma Geolog1ca1 Survey,

&3

has performed stud1es of

“the aqu1fers in Ok]ahoma Iiv. part1cu1ar,

those agencies have studied the
£

P

[

Vamoosa aqu1fer whlch extends in a north- south direction across centra1 Osage

mECounty One obJectlve of the1r study is to determine the poss1b111ty of

(and probab]e sources of) contam1nat1on of the potable zone of the aqu1fer

rzThe Vamoosa aquifer study -is‘currently under thorough rev1s1on regardlng its
j

findings. The Vamoosa study: and similar studies are a concern of the us
"

Env1ronmenta1 Protect1on Agency (Reg1on VI 0ff1ce, DPallas, Texas) wh1ch'i

,gregulates water qua11ty of we1]s used as public dr1nk1ng water supplies.

Agency in Oklahoma for non ~domestic water wel]s ‘ Al] persons -Wishing to. dr111

i water well for 1ndustr1a1, 1rr1gat1on or other non- domest1c use in Osage
'|[ounty are requlred to f1rst get approva] from the Water Resources Board., A
% tal of 36 ent1t1es have approved perm1t app11cat10ns on file w1th the WRB

n Oklahoma City; however, it 1s suspected that many water wells have been

r111ed W1thout proper approval (personal commun]cat1on Mr. J. A. WOod

E'““Q_f

roundwater Division, WRB, October 20, 1978). The NRB keeps records of annual

C:sts of qua11ty and depth- to-fresh water for wells in each county Osage
unty conta1ns -only one such well which has been monxtored since about 1970

[1 1ook1ng through NRB files on reports of brine contamwnatlon of wells in
Dsaae County,

0.
l

no- evwdence was found of a reported contamlnatlon
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Throughout the consultat1on process, the. topvc of potential groundwater con-

tam1nat1on was brought up by many groups or 1nd1v1dua1s as one of concern.

\Along w1th surface water brine contam1nat1on, this tOplC ranked high among all

concerns.' The only agencies which are in the act1ve process of studying ground— '

water contamination-problems as related to oil and gas dr1111ng operations

A(Specifically'in Osage County) are the EPA and the USGS.

- - .

3.,  Surface Water and Soil Protection

The subject of br1ne contam1nat1on of surface waters and so1ls in Osage County
fwas mentxoned as a major concern espec1a11y by agencies such as the EPA, SCS,

'5,NRB;“FWS and other spec1f1ca11y 1nvolved w1th saltwater effects on streams, ponds;.

reservoirs and other natural or man made surface watercourses -Among the spec1f1c

e
concerns ment1oned by var1ous agencies were the deterlorat1on of water qua11ty

- for pubilc consumpt1on, poss1ble de]eter1ous effects on fish and w11d¥1fe, de-
" struction of crops or natura] vegetat1on by brine, and effects on 11vestock

: W1th perhaps one or two except1ons, 11tt1e mention was made of the secondary

effects of-subsequent-eros1on or adverse aesthetic effects due to Toss of vege»
tation .cover. | "

Although the top1c of brine contamxnat1on was ment1oned repeatedfy, Tittle was
said about actua] or potent1a1 011 sp1lls due to p1peline rupture, 1nadequate care
in drilling or productlon, or 1eakage due to other causes. Apparently, “the only

groups other than Osage. Agency whxch malnta1n any kind of permanent records on oil

- spills in Oklahoma are the USGS and EPA. Formal USGS reports (Form NTL-3) have

" been kept since 1974 Because USGS 3ur15d1ct1on does not extend to Osage County.

the records show no spills there although surrounding counties have experienced

* occasional spx?]s Tab%e 22 (Chapter 11, Section E) of th1s report summarizes

011 sp1lls in Ok]ahoma, ,nclud1ng Osage County repoyted to the EPA Staff of f*s -

-



~the US*Fwsh and N]leafe Serv1ce expressed concern about ruptured waste pooi’
. ua1]s, theu*b/ perm1ttang fischar'e of contam1nunt> to- the surfare water. how—

¥, no ocord of SUCt 1r Ident prov1d(J for th1> stud)

__One of the :oncerns apsarent'from the consultation phase of_ this study is

" that report; of pol]ut:on events or: accxdents are not systemat1ca11y made to

agenc1es w1th related respon51b111t1es. There appeared to be a des1re for, but
- lack of, comnun1catlon between varlous agenc1es about such conditions. Most

agencies indicated that they on]y wou]d f1nd out incidentally about spills or -

"acc1dents

-4, - v,_Other Coheide%atioﬁS'ij

- Two ]oca] organ1zat10ns have a. defxnite 1nterest in, although no real authority
_iover, the 011 and gas }ea51ng program. These groups are the Osage County Cattle
.i_ ower's Assoc1at1on whlch'maanta1ns an 0i1 and .Gas Commi ttee; and members of thz
Osage County Conservatzon Btstr1ct who occas1ona]1y report “instances of po?iutlon
to either the Osage Agency ar to the 1oca1 3011 Conservat1on Serv1ce Off1ce in
pPawhuska It shou}d be ﬂoted here that these groups are surface owners with |

" no m1nera1 1nterest

“Am01g the oLher top1cs of concern by 1nd1v1dua] agenc1es or groups were ma1otenance ;
of access roads protection of f1sh and w11d11fe m1t1gatlon of cu1tura1 resources,::
and protection of crops and’ 11vestock Except for d1scuss1ons related to Compers -- -
tlon to the Osage Tr1be or Iessees for 01] or gas proporc1es to be acquired for‘v %*F_
«hlghway rights- of—way or Army Corps of Engwneers property, no agency or organ1za-

._tlon specrf ca]ly expressed corcern w1th any of the social or economic effects

' h1n the county Effects on agr1cu1tura} product1V1ty with regard to cattie

: Sraz1ng and crop growth were mentloned by severa1 of the 1nd1v1duals contacted
- C 155 ' '




