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DISPC3AL OF PRODUCTICN DIVISICN WASTES
BY,
* V. Ill mm:

Any discussion of the problems of disposal of oil field wastes is likely
to be looked to for a solution for a specific case and in this particular in-
stance might be coastrued as a recommendation frem the 4., P. T. Committee on
7aste Disposal. For this reason I want to stats that this paper will not attempt
to solve these problems, but will attempt to set out the circumstances which
make the problem so annoying and discuss in a general way the merits and faults
of present practices. It will attempt to giva a clearer u:zdgrstanding of the
field man's responsibility as well as that of *‘:he executives, It is generally
agreed that the serious consequences always attendant on this problem can be
materially decreased through & better understanding of the cause and effect of
production wastese--why they are objectionable and what rights the public have for
objecting to them, ‘ -
Production wastes may be classified in four groups, namely-—(l) Faste 0il, _
{2) Saline WMaters, (3) Drilling Mud, (4) Gases &Vaﬁars.l 0f these four groups,
the most aggravatiné are the first two ard inasmuch as. very 1ittle has been done,
by the Comittoe, on the last two groups a discussion of them wili not be included
iz this papere I appreciate, however, that you may well be interested ir. one con=-
ditjon coming under the last group. I refer to the wastes incident to the manufac-
ture of cafbor: black and the only encouragement I can offer is that the problem
will necessarily be solved eventuallly, but it will have to be sclved by those most
affected by such waste,

Waste disposal is not peculiar to the oil industry--praciically every in-

*he Prai-ie 0il & Gas Cempenv, Indenendence, Kansas,
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dustry bas had such a prodlam and I believe it can be truthfully stated that in
every case in which the problem has been solved, the former Taste was converted to
a revenue producing product, These problems Were solved due to agitation against
the disposal of such wastes in a:man.n.er that was oblectionable to individ;ala or

Ze public in gederal. Ard as in the case with our industry, such complaints

were followed by legal actions which compelled the elimimation or limited the
mcthods of disposal which could be used, Regardless of whether or not we comsider
our wastes objectionable or liabls to ceuse damage to our neighbors or the public,
the statutes of the several states make it obligatqr;r on tkte producer to prevent
the escape of waste from our properties (See APP.). In many instances the courts -
kave allovwed da:agés because of the escape of such wastes. Apparently, it is only
& question of time until tke opposition to the escape of our waste will beccme
strong enough ¢to force us, as an economical measure, to dispose of them in such a
manner as will not be objectionable to anyone, and, without doubt, such disposal
will also be effected at a profit, It is also apparent that we cannot escape the
moral responsibility for the effect of such wastes as may interfere with tke order-
ly conduct of business, private or public, for after all we ars the public which is
affected,

The responaibility for preventing wastes and for their disposal rests upon

the field man. The realization of the seriousness of this respounsibility and the
effectiveness of control methods can only be brought about by a well-planned
educational program. The field man is primarily concerned with the productien of
the maximum smount of oil at a minimum cost, Consequently, his tendency is to
dispose of these wastes at the least possible expense to his property, in order te
keep dowmn kis production cost, If, however, the cost of litigation, settlement of
‘claims, and present metiods of disposal were included in the cost of production,
such practices would, in most cases, reflect a marked increzsa in production costs.

Although tier: i3 very little information availatl» 2z % the extent to
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waich these wastes may pollute surface or underground waters or their detrimental

effects on soil and vagetatior., we are well aware of the success with which claims
for damage resulting therefram are prosecuted., Wwithout such data, we are Jonrrom.eg_
with regulations which, in effect, coasider the mere presenmce of such wastes as

detrimental regardless of the quantity or concentration,

TASTE QIL

The priccital source of waste oil is emulisions, either direct or as a result
of their treatment, I believe it i= -defi.:itely conceded that emulsions are the
result eniirely, of scme mechanical operations incident to oil recovery. Also, tkat,
under given operating ronditiors, the type and volume of emulsion is relative to the
chemical content and voiume of water which is produced, Concequently, it is |
reasonable to suppose tkmt study to improve recovery methods should eliminate or
greatly reduce emulsiors, Ever whers no attempl is madse to redur.:.‘q t‘!:h.f.s volume, the
amount of waste resulting froz practical treating methods, should be so asrall as tao
offer no serious problem of dispesal if impounded and burmed. ‘

0il lost in pulling tuding may be considerable and a source r:af annoyance if
Proper precautionc are not taken to prevent its escape at the well, Several
companies are maling a practice of installing concrete derrick floors with a
pick-up pit and have found that such praciice is economical aside from prevent-
ing the escape of oil,

The escape of oil from tank batteries, pipe line pumps, and traps is easily
and inexpensively prevented by the construction of earthen dikes, and the recovery
of much me;'chantabla 0il is vossidle by the use of proparly designed oil-water
separators, Vhile the loss of any amount of oil is an econcmic waste, even the
escape of small amounts may ba very costly, for the public has come to ass'aci.ate the
presence of oil with the eseape of ral:t wzater, For this reason, many salt mater
claims could be gvoided i care iz -aizzn we remove all oil f-om water before dis-

o-ing of the water., Teble I, = - <.n 7izidbility 27 il films of wT-Tizus taick-



Approximate Thickness of Film
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Appearance of Film Approximate Amount of 0il Required
for Film. One Square Mile in irca.

Barely visible under moast favorable
light conditions

Visible as silvery sheen on surface
of Vater

First trace of color may be observed
Bright bands of color are visible
Colors begin to turn dull

Colors are much darker

FROM 4.P,I. MANUAL OH DISPOSAL OF REFINERY /A 3TFS

TABLE I

2y gallona

50 gallons
100 gallons
200 gallons
666 gallons

1,332 gallons
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From this
table it will be noted that very =aall quantities of escaped oil will be noticeable

nesses and the volume of oil per square mile under such £ilm conditions.

on small streams,

The axtent of pollution of surface waters by ¢il and 1ts effact on a::il and
vegetation cannot be deterzined by any published data at this time, although many
cases éou.l.d be cited where the presencs of oil has been beneficial. Experience
%t:aches us that alilowing cil to escaps from our properties is a costly practice,
~11 soaked ground arourd wells and tanics arnd in natural drainage is ,‘,unt as much
evilence of poor housekeeping as a greasy floor in front of the kitciaen stove,

The escape of wasta oil can be przvented,

SALTTE TATER

Without question, the greatest disposal problem that the industry faces is
that of water produced with tke oil, Such waters vary in chemical content in which
the chlorides of sodium, calciun, and magnesium usually predominate. The concen=-
traction of the dissolved contents wary, usually ranging in specific gravity fram
1.001 to 1w175v Table II shows analyses of waters typical of the various mid-
continent producing areas, in wiich it is seen that sodiug, calcium and magnesiux
salts predaminate, and that many carry relatively high pcrcentages of bromine and
iodine wkhich are sufficiently in demand to aalke tkieir reccfery interesting.

Until such times es metiods arc developed wihich will proviie for the profit-
able recovery of these various salts, the logical method which will lessen the
dan=ge resulting from the disposal of this water is to reduce the volume produced.
It is possible to accurately determine the source of water ino vwells. In new wells,
this is done by making chemiczl analyses of all waters epcountered in drilling azd
recording the corresponding depth. By comparicg the armalysis of mater pmd_uced
with those of waters encountered in drilling it is possible to delermine fairly
mccurately thic volume froo any possible source in the well. ™here such aza;.yses

were not wade during drilling, it is possitle to locate thc source of water, The
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FAST TEXAS  SCIU/RR POOL RITZ~CANTON SEMINOLE !
Rice Co. Kan. Viola Wilcox Simyson Upper filcox
Alum. & Iron Oxides
(A1203 & Fez03)
Silicon Dioxide (8102)
Calcium (Ca) 1347.€9 636.31 1408, 40 104820 B4l4 7633
‘Magnosium (Mg) 327.22 289,48 430,179 368,05 1743 1557
Sodium (Na) 24189.95 7079.31 14966 .89 5312,18 ,49869 48352
Clloride (C1) 39643,47 12420.50 26796,62 10716.65 96450 92196
Sulphate (So4) 286.76 124.21 20,36 1682,c8 542 390
Carhonate (CD}) None None
Bicarbonate (IiCo3) 426,80 650,32 40.68 162.68 55 None
Iodine \I) 274.71 Trace
Rromine (Br) ] Nn6.96 Trace
Strontium (Si
( . 67207.56 21.200.19 45663,74 17731.84 157071 150328
LEA COUNTY PAIMGNDLE 2 AUGUSTA AND ELDORADO FIELDS, KANSas3
NEJ MEXICO {Bottom) Bottom Top
Alum. & Irvon Oxides
(A1203) &(Fe203) 62.5 536 : 84 22
Silicon Dioxide (S102) 82.5 50
Calcium (Ca) 2635.6 €190 1333 7464
Magnesium (Mg) 80y.5 2006 21¢ 243¢
Sodiwa (Na) 144,2.64 46100 9093 573(3
Chloride {C1) 288917.45 906 5¢ 16058 110912
Sulphate (Soa) 2501.3 169 1962 7
Carbonate (Co3) :
Bicarbonate (1i903) 129.32 817.3 18 )
Iodine (I)
Bromine (Br) , .
Strontium (Si Hone 268
T50546.81 147800. “2Bh24 "mﬁ'ﬁ%‘
Note--- 1 (Engineering Report Seminole Fool. U. S, Bureau of Mines, July, 1928
2 (Private Source)
3 (Bureau of Minos Tachnical Paper ,404) .

TIRLE  II. TYPICAL AMALYSES OF OIL FIELD BRINES
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uze of dyes has becn successful in identifying the source in respcct to a given
casing string: A method has beea developed and patented which, it is contended,
will dcfinitely locate the source by taking advantage of the relative elect:_:_ical
~ronductivily of salt solutions. This method nas been successfully employed on the

“acific Coast,

I? {5 axiomatic that the volume of water increases as oil production decreases
due, both, to water encroachment in the producing strata and from leaking casings,
Consequently, tie lifting cost i{s increased by the increased percentage of water in
tze fluild handled, greoater corrosion of equipment and increase of emulsions, Figire
I shows a comparison of oil and water percentage in the Panhandle Area, A similar
recerd on individusl wells would be of much velue in control of water in the wells,

As in the case of oil, no raliable d-..:.ta. is available as to thc pollutive
effects of oll rield brines, And, likewise, under present statutes, it is not
zeterial, for apparcntly the escape of a few barrcls of brine may be annoying and -
costly under certain conditions, while under other conditions the escape of thousands
of barrels may cause no inconveniencc, As a result, the lease making only a few
barrels of brine may ofton be forced to pay for offences which, seemingly, it could
23t have been resgonsible, Thereforo, it is laperative that each lease take every
prccaution in.tho disroezal of its water. ‘

As noted before, ubatever disposal method used, it is necessary to thoroughly
scparste and recover aay oll accompanying thc smter before its disposal, This is
easily accomplishcd on the averace lecase by the use of a simple soparator betwecn
.leasc tanks and joint of dispasal (Sce Fig. IT). Eowaver, whero conditions require
the separation of all suspended mattcr and a very low oil content and the handl:f_.ng
of large volumes of s=ter, o ecarcfully designed separater must be used. (Theory and
design data is avail=blc through this comaittce), GSuci traps or separztors properly
lecated also prevent the cscope of frue o0il from the lecse. '

Th. matheds of disposal ir guneral practice i the MHid-Tonsinent area cre as
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Note: Dimentiona for this trap to be

governed by amount of water to
be handled,

6571‘0 drain firewall ditch

Top of vent nipple
to extond above tank

Top of by-pass to be 2" be._.
level of notch on partition
wall to prevent flow into oi) P

Thia pipe to b
a) raised to vertica!
position to tove. «

Open thia valve collected on top o1
to drafh firewall ditch vater into oil pit.

FIG, 3. Waste Water Separator

(Courtesy of the |ju:!
01l & Refining Coup:



follows:

1. Unrcstricted flow to.nntu::l drzinaga.

2. Impounding in eartien storags for »
A, Dumping in flood stagec,
Bs Cvaporztion azd Secpagc,

3« Conducting to pollutcd saters by
A, Individual systcms,
Be Jmuricy Svsims,

4, Rcturn to subsurface formaticns,

There are scome who contend that the first is the cheapest zethed and take a
czzacce on being abl: to settlc all clalms for damsges on rezsouable terms. This
22y hove deen fTuc in scmc instoncces, hut iavariably when such was the case, it
vos due to the fuct that the operators who wers making a bona=fide effort to kandle
their wnstes werc pemnlized zlong writh and beczuse of those who made ro effor: to do
sos Very oftcn smcll amounts of Tater moy oe disposed of in tids maaner, provided,
of course, therc is emough surface water to sufficiently dilute it, Iowe=ver, we
must bear in mind that thke claimoat or the courts are usually the Judges of the
extent of an alleged injury.

Probably thc safost of thuse metlods, whore the volume is not too great and
rainf.1ll sufficiontly freoqueat, is that of impounding and duwping at the proper
tims, however, grect carc aust bu exercised, The srriter ean cite one czse where
this dirping method has been appliud =nd not elimys with the aid of reinfall, btut
in this case, an understanding was had thai tho Stata Authoritics would not object
S0 long as the chloridc content of the recciving stroom did not exceed a maximum set
by them. Tais stream is the supply for severzl municipal watsr systems and to date
nc objcction has been raiscd, which evidently fixes the limit set as 2 szfe orne.

U 2rc only'xiddirng" ourselves wlhen we think we c~n dispose of salt water

ty folar @r-poration from carthem wends. The highost -~ %o of solor cvaperation is
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reportzd from Nevada and amounts to ,0043 buls, p.r squarc foot of wmter surface
Per day, The best information availadla gives 20 averasc for the Mid-Jontinent
arez of ,0Cl bblsy per duy. In other tords, 2 poad 100 ft, square would evaporate

F

17 10 dbls, per day, if tZerc were ao raiafnll, Hosever, tue reinfall throughout
tiis somc scetionm equals the cvaporation, so notiiing is goined through solar
s¥-pormtion clomes “'hat e hove aitributcd to evaporztion wrms duc to secpage,
»m” this method of dispostl is oiTtcn ai;ploy::i, but witkh very fuew exceptions it is
Logracticzl, Zwentually, such scepcge may eitlier follow an impervious strotuz to
ti. surfoec wiiers Lt moy 2fvect vegetatiorn or may find its t=yr to fresh =oter
scurces, cither surfocc or subswurfocc, and in sueh q"u 2ities as to b2 objectionzble,
Th. thcory thot secpzge tcods to i‘..ltcr out tic ob jectionatle szlts hos becn
theroughly disprovin, Scimidt and Devire ia Burccu of Mires Bulletin R, I, 2945,
stz%e that "ery iomns prescat in the water such 23 sodium aoad potasaium, twhich tend
to deflocculate the clay will rendor e clay relatively impervious to the infil-
tration of "mater., On the other kand, such ions as calecium and magnesium, which
flnccul.:tg the soil will conversely czusc the clay to becaome relatively permeable * *
* * = % *_. Results (of thcir expcriments) indiczto thot the prescnce of Calciuxm and
lozmegium® * * ¥ ¥ ¥ {nercascs the rote of scepage through clay independently of the
presence or absence of sodium®, If such flocculation doecs occur wec may find -
dccreasc of somc sclts im the sce cpage, but ncecssarily an increasc in other salts
which may bo more obj.ctionable than the originzl brine. Thercfore, Te caonot expect
%o succossfully impound s~lt water .;ithout scepage, and that disposal by secpage is
not cs practical as mcthods which will confinc the wat.r to dofinite cad knomm
chanzzls e
Mony attcmpts at artificinl cvaporation hove beun mede but ususlly with very
little success. Usually, whcre large volumus of sater arc produced, there is c
shortzags of fucl, “men ths volumes arc small it is often practical to supplement
zolor cvoporaticn with sprays., The disadvantage of this mcthod lies in the fzet thar

in sueh cnsnc I vslume 4s ridus o, but tho conewntr.tion is increascd so that
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its escapc 7ill be more serious, Prodably, thc 2ost uscless attempt at evaporatior.

12 thc bdurning of gas over th: surfoce of a poad, If e connot cxpcet more than g
1C. reduction in volume by Beating inm a boiler, it can readily be scen how little
czz2 be obtaincd in burning an opon flame over a large surfoce without motion, 4Angd,
cgaiz, what livttle reduction in volume ic obtained i3 morc taan offset by the ine
criascd concontration of the secpoge. The use of vocuwm pans for ovapormtion is
sut of the quistion, duc to cicessive initial cost, {f thcy = to be opérated only
25 2 mezas of disposal, Thcir only practical use would be in the rocovery of markst-
ahle scltss

Tac only succcssful disposznl systcas ars tuosc whica conduct o0il fr_e :=ste
water to eoast~l Tntcrs, pollutid strenms, or stromas of sufficiont volume thzt
resulting mixture 7ill hove ¢ harmiess concentrstion, Tho:c systems are opcrcted
cither indeponéently or as camunity undertclirgs. The latter is preferable for thc
reason that unit contrcl preocludecs tac pcssibili;y of the lax methods of one operator
Torticg o hardship on the more prudent opurctors, And, it hos beex provexn, thot
¢ver the community plan ennnot be succsossfully operated if it does not hove the
supzert of zll opclrr.tors, =nd, morc ixzport:int, tie aprrovil of enforcamcnt agencies,
Tho 3tate of Texzs, through its Fish, Cume 2nd Oyster Coamission acs sanctiomcd
such plons by p:ssing emirgonsy 1cgis;:tiop to permit the orsmrizotion of such
dispos-l compani.sy (SJ3.Mo. 40, Chape 49), (Scc App.).

Undcr tuc community plam all waste .nters arc conducted to 2 ccntrzl plant,
Ev:zz if such weters hove buun run th-suzh scparztors on tha lecses they are agin
separsted so 23 to &=cludc all oil and solids, From this separator the -=ter is
conductcd to thc fin~1 disposzl by pipe linc., Im o for cascs the final disposzl
must bc keld up for cerizin perieds to prcvint pollution of irrigntion saters or
during extruacly lo.. “mter perieds,

Thcre have beoun numorous attcapts to roturn w=zte wmter to subsurface forzm-
ations, but, ~luost without owxccpiion, these hsve been proven impractical exc.pt

for ~ shot = =ied of tim<, It con rTrobably bu stnted os o gemer=l Tuls Shet,
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unless such zter can be roturmed by gravity, it 7ill not bc successful., Pumping
urder pressurcs which continually increass, not only means costly operation, bdbut the
ultimate coatamirnation of frosh water strata is practieally assurcd, In adaitifn,
cacre is thc probability of mizration to producing sands ard a rehandling of the
.thr. Thereforc, this method cannot be considered practical except under the cone-
u.tion poted above,

Very little study bas been undertaken by thac oil industry looking to the
d.7clopment of processes for the cconomieal disposzl of oil field brines, The writér
has @oulcdge of but onc comprny which is attempting a2 complete roccovery and this
under conditvions tiont do not geacrzlly obtain in producing fields. In znother case,
however, a company is successfully trezting 60,000 barrcls of brine per day in oxder
to recover 500 1lbs. of iodinma ond tkat brine is not as rich ir iodine as some of the

rines in tkis section. The oil co:pnnics, apporently, are not interested in become
ing monufacturing chemists, still ome cannot but wonder why mors resecrch has not been
done, to net only climinnote ¢ costly "Tistec product dbut to also rceover the sclable
products of thct tmste--capecizlly sken we find that the m},uc.of such products in
ezch berrel of waste wmter cmounts to as mgch as $2,50 per bbl, If the axpenditures
on dry holcs in scarch of oil valued at $1,0C per barrel is justified, how much would

we be justifisd in spcending to recover products vnlued at $2.50 par bbl?
From tae foregoing discussion, we can drawr the following conclusions:

A, The cscape of .astc oil is avoidoble, is duc to carclessness only,
and should be troitcd as axch, A clcan lacse indicates a prudent
operator., The pruvention and recovery of waste oil is profituble,

B, No successful mcthod, of general ap:slication, has been dcvised for
dispos=l of szlt =mtcr.

C. Curtain mcthods of salt wetcr disposnl in comuon usc are not only
inefficicnt but impractical and h~zzrdous.

D, No disposcl mcthod trill operate satisfzctorily ciiccpt it be carcfully

Elanned 2nd consci.ntiously applicd by zll portics ceaccerncd,
Ls Thore is nced for suck rescenrch as will ceavest ~o -~ 7roting masts

intc profite:l. products,



STREAL POLUTICN LAW
EDB. Noo 1.2.-

An Act providing that it shall be unlawful to throw, cast, discharge or deposit
crude petroleum, ©il, acids sulphur, salt water, oil refinery wastes, or oil well
wastes in any of the waters of this State; providing that salt water and treated
sulphur water may be deposited in the tidal waters of this State and providing
that salt water, under certain circumstances, may be deposited in the fresh waters
of this State; providing for the enforcermert of this uct, disposition of fines and
f2es of the srresting officers; providing that this act shall be cumilative of all
laws relating to the subject matter of this ict, and declaring an emergency.

2= IT ENGCTZD BY TEE LEGISLATUREZ OF TEE STAT= OF TEXAS:

Section l. It shall be unlawful to tlroew, cast, discharge or deposit erude
petrcleurn, ¢il, acids, sulphur, salt water, ¢il refipnery wastes or oil wmell wastes
in or on any stresam, water course or natural body of water of this State or in such
premimity therete that such crude petroleum, oil, acids, sulphur, salt water, oil
reficery wastes or oil well wastes will reach such stream, water course ¢r naturel
body of water; providing, however, that salt water or sulphur water, whea such
sulzhur water is so treated that it will not be harmful to aquatic life or marine
orgapisms, may te deposited in the tidal waters of this State; and providing further
that when it is charged that there {s a viclation of this Act by throwing, castizg,
discharging or depositing crude petroleun, oil, refinery wastes or 0il well wastes
into any of the waters of this State adequate proof must be submitted that crude
petroleum, oil refinery asies or oil well wastes or accumulations of such deposits,
covered an area of such water in excess of ten thousard (10,000) square feet or
w&as on the surface of a river, stream, bayou or channel of this State for a distance
iz excess of three hundred (300) fest.

Section 2. Provided that salt water may be discharged into a fresh water atream
or other natural body of fresh water of this State at such timmss and in such
quantities that it ¥ill not be bar=ful to nor contribute to the injury nor prevent
the propogation of aquatic life, narrecder such water unfit for livestock, domestic
or irrigation puryoses. All discharges of salt water contributing to conditiocns tne
kibited by this Act or cumulative of conditions inhibited by this Adct shail be
viclations of this Act; providing that any and all discharges of salt water into
a fresh water stream or other natural body of fresh water of this State, that prod-
uces or contributes to a salinity in excess to two thousand parts of salt in dme
million parts of water shall be viclations of this Act.

Section 3. any person viclating any provision of this Act or any director or
officer of a corporation or mamber of a firm or partnersnip or receiver whose.
corporation, firm, partnership or receivership is responsible for the operations
causing a violation of any provision of this iAct shall be deemsd guilty of a
misdemeanor and upon conviction shall be fined in a sum not less than two hundred
dcilars ($200) nor more than one thousand dollars (§1,000), and each day that such
viclation is committed shall constitute a separate cffenser The Game, Fish and
Oyster Commission and its representatives is charged with the duty of enforcing
the provisions of this Act and all fines and fees of the arresting officer, im-
posed for violations of this 4Lct, shall be remitted to the Came, Fish and Oyster
Co—=ission and deposited iz tke Stats Trszsury to the credit of tke Specisl Gare
Fund,
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