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Lfarminology sfmployad in thic Report:
(1) Baksexy: sny agglemeration of tanks contained wiihin a
single firewall, or contained within & circle of 250' radius,

togother wiih the manifolds, seperators, itreaters md other
appurtenances .harato,

(2) Hole Pressure: The natursl pressure provided ai the
bottom of the dyilled oil well,
(3) Pepaltiop: For the majority of the ouses where a water

ranal ty is imposed,
Panaliy Pagtor = 1

1 +wZo

2
whore: w,/0 = wuter oil ratio for uny given month,

Ponul ty Pactor = Paotor applied to ths following month's
allowable for the mell in juesntion,
Tho water penalty may be waived by the Doard in
cagses whors the wutsr production is roturmed 4o the zone from
whioch it was produced,
(4) Gage:ted: Regulations published in the Maniltoba Gasstte,
{5) Dourd: The Petroloum .nd Haiural G:s Conservation Board
of LKanitoba,
(6) FPay Lome: ihe zone from which she oil is obiained,
(7) Supd or Aoid Frag: Snd is foroed down undor ;ressure to
increase permsablliiy,
(3) lsopach Majs A m:p showing the thickmess of formuiiom at
diffsront points in an area, In ibkis roport ths map iz of the

Ashville sand layer,
f o
A sPa L 3 A map showing the dopth to a form tiom at

difforsat olnts in an arsa, The depth is gener:ily measured
frow the top of the Kolly Bushing io ithe top of the form:iion,
.'z';n this ro;ort the formation is the Ashwille sand formation,
\10) Kslly Bushipg: ‘n elevation rofsrence ;oini on ths drilling
rig (eimilar o = bonch mark),

(11) bbl/hys 3arrwis per hour,

(12) Lo s We: Jarie por million,

(i3)_Coning: * drawing up of the salt water through the oil
layasr, consejuently ocutting off the oil produotion,




ie .7 conbid:
Uss of any of the ierms in ihe roport shall be
refercnoed to this page thuslys Kelly Bushing™



His of the Control of Salt Water Disposal Wag C ]

Sait water disposal became a maasjor problom in the
oil vusiness in Canadsa in 1948 withk the Imperial 04l Lid,,
discovery at Hedwater near Bdmonton, Alberta, Hapid development
of the flold caused a drop im the initial bottom hole preseure”
in the discov.ry well so that it was neoesasary o imstall
moohanieal puumping oquipment, Reservoir studies indic:ted thot
a restricted water—-drive was present, The Patroloum and Natural
Gas Conservaiion Doard of Alberta set up regulations whareby
o1l production from auy one well would be ponalized  if produced
waiaep in oxeass of two percant of total productiion was not
returned o the formation, For this reason ind to proteot surface
plant apd animal life a salt water aystem was doviaed, In the
beginning water was trucked to the disposal wells by ail operators,
bui am water produeiion increased, this method of disposal became
uneconomical mnd unsatisfactory, Thus in the Bedwater area the
Redwator Dispomal Campany Litd,, was incorporated in May 1952 by
a magority of ths operators to vonsiruot a system for disposal of
s&lt water irioc injeotlon wolls,

This system wag a gravity sysiom, since past
sxperionoe in salt water disposal in the U, 5, 4, had shown
that ojeruting owsis for gravity sysioms ar: considerabdbly lower
than for high premsurs systoms, Xt has been & vary suocessful
dosign and has bYecome a model after which many ayetoms have been
designsd,

With the dissovary of oil in Manlioba, it was
nscessary to set up a Conservation Board in thie province, The
task here was not as difficult sinoce many climaiioc problams, sto,,
had been ovaercome by ihe Alberta Board, Conseuuontly, the MHanlioba
Board™ gazattmix a set of regulations largeiy copled from the

iberta Board's rogulations, Some of these are included in this
repord in Appendix A,

Tt will be noted from theue rugulatioms that ithe
pain parposes of this comirol are:
(1) To avoid Contamination of frash wator nirsams or sands,
and farming lunds aithor present or potontial,

cont®d, ..



(2) fo ensure containmmt of salt watuer whor: surface disposal
ig satisfaotury.

(3) To press for ubsurface disposal whers studies indiocate
its negessity.

11 should ba pointed oud whizi there aro other mothods
of ulsposing of salt water amployod in Manitoba and the other
oradrdie provindai. Thope axe disjosal hy avaporation, and oy
DEANHES . Heithor one of these me thode lLave proved L00 sucocanaful
in uhe elimavas spoountered on the prairies and are only used where
shewe is & vary small oy »f water produced 4t o woll,

Ty Manitoba to date thers have baen dispossl systems
operating for som: time in the Daly Fiald aiick iz leenied 0
the South-#Host of ths town of Virden {ron Singrom laj. There
Lpe also arrabgensnts being made for itho construciion of &
salt water dis owal syt ip the Scuth Virden Miald, tc -he
dortb-Baat of the town, Tho Horth Jirdon [idé hop ot yat had
.. doolgn drawmi .buo thids paport will he an orisinsl design
for this fiold.

Ip eotion to Uispoaal Wellgs
Diasosal wells offor the besi solution io the salt
water prodblem, [hese wells, wkieh rotum the waker production
1o somd sulsable Lorison, com rise the only progent acod L bable
pethod of Lhoadling large amounts of salt water the yoar round,
‘ny SOhm which involwas subsurface disposal st
ip il cuses bav: priax Bou.-&x pormission, I granting or
wiilhholding this permlssion, vhe Board .akss inlo consider tion
Liwe following polnte:
(.} Is the ;roposed disposal Lond ane hioh ean acoapt large
quaditities of watoy without c.uoing dawage or a.taring the pe.ition
of ay gas v oil in .he pool,
(2) Is .o pro osed slie v mosi officient from an ansineering
gLondLoint, For sX-Rpla, esould the water be injected into
come other :one in the aame arca .nd perhaps b2 nanaficial to

ke pocover. of oil and/or gne.

cont'daeo



{3) Is the suggested scheme suitable to bu anlapged for disposal
surposes for tho 2ntire field or pool amd if noty can it be
sdtered 50 that it will be adaptable to moms Puture ovarall
sohass
(4) Is tho schome sconomic wnd sound from an ngineering point
of viaw,
e case arlses when wsubsurface water disposal
LOC0IMSE neoess. Iy in a fluld or pool where :x zotive water
drive sxlsis, In such a oase, it is generally always bost to
return the water produged 4o the zome of produciion in sueh a manneyr
a8 0 prevent dzmuge such ap loculized ooningx nr the like,
<18 Loy somevimes be accumplisbed by returning the water to the
Zond diraotly below iho oil wel if . thick water seciion ecours
welow tho oil, I nol, thvy water is sometimee rturmed to iLhe
Lone or the fl.unk of ibs pool, preferably on ihs Flamk in ihe
divection from whiech Lhe water drive ia wotive, if ii i= only
ag.ive from one side,
Anotkor oase ceours in i:lde whioh produce copai-
derabie water od Leve no indication of » water drive, or laok
the porosity or  ermeability or ihickness of :ome for water disposal,
“hese Tislds preseut the problum of celection of a wonc other than
vhs produciion none for subsurface waicr eisposal, In cunzidering
ollur zonss, 11 sust be established wuut the »rouosed Lone is not
or will wot bu oduciive in the immediate ares i thasn it coniains
pufficiont reservoir space snd permeubility .o werr .ot the PTOEGL,
dhe livber was vhe case inm he decign cubmiited wiih ihisg
Togork, It widl be observed from the juologicul chapt {Mazran 1b)
hat the water wae dngjestod imto the Ashwille lands Tormation,
witdeh is above .hw 0dl producing uons, Thic Pommzation and ihe
locution of il injeciion wsll ituself wers seloctsd from 2 study
of lwopaeh wau,
slspowal wella cre eostly o arill and for ihis
roasdiy durdng w2 0ly stsgos of the devolopaont of o Swol,
vhe field enginsor should always ksep salt wuter disposal in
wind vhen issuing abandonment programs, C:iing mlling .erations



should be deferred until it hae besn definitely ssiablishad
that the well can't be used in a disposal scheme 2ven om a
femporary basis,
Effeoiivensss of Comirel:

The Provincial Department of H:ualth und Publie
W3lfare has undextiakesm o determime how effective disposal of
sult wastes hus been in the province, This is dome through
a8 gystem of sam ling poimts sci up throughout the provinee,
The work was msiarted in the susmer of 1959 and by the end of
the sumser of 1956 mon .hly samples were available from all oil

producing areacs in Manitoba,

The sampling points were celociod at streame, fam
water wells, creeks, sio,, snd onoe each monik a watar sample from
vach point was tested for chloride content, The resulis of
these tesis viried from arcu to arsa, but for the most part
wer: constant «t such sampling point from mon:h (o month,

There were iadications a2t ome time that calt water wastes were
gaiting luto oma of the oreeks in the South Virden Pi:zld and
upon suvising uvhe beard sic; s were immodiat:ly t-kon to reeiify
this cituetion, The {osts lso revealed that thors had been a
spddd of ould water in the Ti.ston Arca and resulizd in ihe
Cempurary shu. down of several wolls in that wvicinity,

T Horih Vipden Picla for wkich th: disposal
systum has beoen dasigned in this re_orit, vas {ound tv have cartain
s.apling polats they wep: high in chioride coni-ni, Wut investigae-
.ion reve.led this had beoean the case before wells were drillsd
in ke area., For uhis rouseon whe Healoh Dovariment iz now
dhagavoring o set up comirol polints in advance of drilling
viRr;LIoNs 5o WJaotb sny minute inersase in chlorides cun Le
ipmsdiately deiscted,

In conclusion these tosts have roweuled that the

Bourd Regulazions in Wunitobe are ade juate amd affsetlive in



loprth Virdep Field:

e Forih Vieden ficld is actually an axionsion of
ihe Visdon Roociod Si0ld in o northerly dirvecilom. The Virden
doralan £isid wee diseovered in July 1953 when Melvor loselea
Yo 1 was drilisd iz L.0.D. 9, tectlou 28, Township 10, Hange cb
© P, Aceumulated production Lo tho ond of Decemb ¥ 1656 for the

ineovery wold Wt 90,056 bDarrels of 01l and 904 barrels of
waser; vhilo ko dofal £1:ld production for tha kopik Virdes
nd Vipden socelec finlis wus Ty047,04C burrols of oil and
2,628,530 barzsls of water, In Docembar 1956 there ware 227
srodueing wells in the Virdem Rocslea sdou b 167 L roducing
walla in the Horth Virden ares.

Unds raport ceals with e ounliped (res on ihe
sesomprnying wh (ifap #1), and the design submitted is a pronosed
disposal syetem for U6 of ihs oil walls high in sali water _rodunciion,

fhe geolog of .be arun s covsred in 2 roport pro-
~arod by the Virden Geologienl De artment of she Ciliformic Standoard
04l Co., onG i chown im Lovendix ¢, Tn urdef, 51l production in
~he ares iz obiain+d from one or all of f.ur zomes in uhe
Hinsissippian Lodrepole formmation, le, Urimeidal membor, Tandhill
momber, Onlitic mambar :ad Chrrty limeston: moawher, his in
illustrat-é in the chart showm in Diagruam lb,

ia whown in the geelogiesl r: ort, Apmendix O und
tho goolosicil chart, Dingram 1b, disporal will be to the
Achville =i fomaation, The Aahwille sand iz from O 10 651
Jick in the North Virdsr nraz, az indieited on the Isopash
Moo (Mar #2) and is encountared at about ths 1200% lwval,

Logs show (hal ihis sund ie 25% Lo 356% -orous cnd hax g00d
orEsabdility.  Ths mathod of solacting tht bact location for
the dignromal 71l into this formation is outlinoed in the
dasim procsdura cmd depends malnly on thes thickn:ss of the
migd layur, orosity, and vormeability,

ixpsrionce with the 'shville sand walls in the
conaral area shows injeotion rates and prossure rango from
110 bbl hy by gvwity at ome well to 120 »bl hx at 600 psi pump

.ressure al anothor well,



Thoe produced water contains upproximaiely
113,000 ppm dissolved solids, hydrogen sulphide snd susponded
aolids; and of this approxim:tely 76,000 p:m are Chlorides,

The water is iherefore highly corrosive :nd corrosion resistant
materi.ls are rwquired throughout the system,

It is possible that water troatment will be ro-
quired at tho injeotion site umd consideration has been given to
providing complete irvatmemt faoilitiesm, See ppondix D and
Diagram 2, Illowewsr, these facilitiesm will be imastalled omly
when the need for ihem beoomes apparent,

The eatimated cosis of the v.rious components of
the aystem have been outlimed im ippendix B,



Dog Proca :

In designing a gatbering system it is first necessary
W oblain elevations of the battories, the proposed disposal well,
4nd prodominunt topographical features ithrough whioch the line
way bo laid, From this infommation it ie deteruined whether
Or uot 8 gravity system is feasible, Since there appeared to
be considerabie differential in clevation within the boundaries
of the regiom being considered it was deoided to take advantage
of his grade und design the gathering systum to flow by gravity,
The minimum size of pipe svailable, 4 inchas, was used for iho
Luin part of the iine and the head loss wos oaiculated by the
Hazon and Williame equatiom with a C factor of 100, Cement
wshesbos (ipe is used in Redwater und :his, whon new, has a
G faotor of up to 140, It has boen thoir sxperisnce however, that
& U factor of 100 is the maximum thi.t can be eoonomieally m.intained
ovur the life of ithe field,

fter the area to bo sorved has boon decided upon,
from 4 atudy of the sult water production records, the lines
mest be locuted, profilee drawm, and the hydr.ulic gradiente
iloited, Line siies and loc-tioms muet be .djusted to £4% torrain
vundicdons, The hydraulie gr:idients are calculuted using the
paxlmmm sxpaciad flow rates, diitensive roservoir ctulies an which
v0 buse® maximum daily water productiom hawve not boen wade, but it
is the opiniom of stho Virden offici ls ihit for decign —urposes
10C vbl/weil day wiil be satisfactory, Thu: oho pr...osed 50 bom,
serving 26 wolls, whioh me-ws an ultimste witer production of
2600 bbl, da,,; is daoigned for . caacity h: vily in sxcess of ihe
Tesont wator productiom of some 310 bl day (5ve Fage ). It is
asganivial o sver cesign the syatem L0 accomodaie not only future
increased wi.lor productiom from existing wellu, but alsc water
rouwction .hai &l ht be brought into the syeiom from future
addi clonal wells, Whlle the water flowing fiom the baiteries in
che lines 1o uot lapsctod Lo carry much suspended solid, rovision
ausi 3111 e mode for clesning limes by instuiling HODRHeT snir.noes
wad brug® and by wsing Pull oveuing valvog,



The produced water is highly corresive and thus
corrcsion resistant matsri.ls must Je used shroughout the
systa, The specifie g. wity of the liguid is 1 OT and 4t bhas
a freesing tempercture of 16°F. Soil tomporaiure survoye have
indicatad that a 5' cover is roquirsd to provsnt freasing,

2408, % o road crossings, where a 7' cover is required because
of grocter frost penetration, At the oroasings of roads,
ruilroads nd craeks, lines are osnoused in steel conduit to
rovont fuilure due 1o settling,

the zotu:l wollsite ic located accoriing to the
¢ .pagity of ike racoiving formation nd with rofspence to the
sysiam of gathering lines, An ide.l procedure is L0 use un
wbandoned well, but within on scom.mie distance of the region
cvonsidered, no sugh wolls existed, nd thume i4 was decided that
tho woil loulu be drilled nd would be pluced sdjacent to the
ilast battery of the gathering systom if the sand formation was
wufficientl, thick to take the water at this loection, £i-mina-
tdon of the loop-oh map showed that the thickness of .he utrata
wias Trom 20 (o 40 0t in the raglon of ih: proposed willeite,
4l on the basic of sxperience of other systsms this should be
ultn adequuaie, Ho sxaot location for the wellsite was given,

1 it is suggosiad thut it should bo within 1000 of the last
butt iy,

Fhe accompanying diagram #2 illusirates a wellsite
piimt which conforme with present day ba-io design, This plunt
is suitable for the proposed disposal systom, The »lant consistis
ot ths three fuuke shown, a well cellar housing the disposal wall,
@ik convrol ejuijment which is designed to urovide centinuous,
unsuervised orerution, ‘‘he tonks are comsiructed of meinforced
cuneate, wnc ar: buried to prevent fraezing x: well as Lo yrovide
the naximam 2Iov . tion difforontial with tho battories, #ater
sneers the tuaks larugh a perforated header, .ud in rotained in
the vanks long .nough to provide for settlomsnt of the solids and
flot tion of any 0il carried ovar from bait:ry trsating zquipmant



The diagram also illustraios the layout of the
banks and shows un installation of filtor tunks which night
be added if the nsed for filiration arose, Thezo tanks should
29 made of wood Lo avold ibe affeots of the corrosive actinn of
the liquid,

Phe Ashwille sand cam aceepi wator at the rato of
120 bbls 'hr 24 « rcasure of 600 pod, 1% i the apinion of he
firdem offici.is however thet a pressurs of 1000 pei should be
sadlecied, oven 1f it isn't at Pirst roquired, 4 “hoeatlay pump
is the most fuvourably priced pump and oparating dota indieate
exouilent jressure volume flaxidility at low o soarating apoeds,
<he pump «° 11 Le sguipped with bronze fluid mdesy and corrosion
resistant liners, Thoe pries of this pump, complete with 100 hyp
Wigh starting torquu motor, magnetic brouker awi ich, starter,
fioat swituh, prossuro relief switch, and installation is 212,000,



Salt Water Production & Well Slevations for Max 1956 Month -~ Oct

Woll License
Calatsan Scallion
9-9(11-26) H67
15-9 " 656
16~.9 ™ 592
3=10 " 1154
6-10 " H27
12-10 " 210
13-10 " 762
14=20 " 682
11-1¢ 731
2-10 " 634
7-10 " 520
Gl M 452
9~10 " 387
1010 " 603
15=10 536
le-10 v 619
1-10 ¢ 424
1-11 ¢ 413
2-11 " 404
4=-11 " 414
5-11 " a7e
6~11 " 423
-1 " 405
£-11 " 443
12-11 " 437
311 " 345
* Battery

°  Kelly Busiing

Daily Production = 917
30

Total Octobur Produclion..cce.s

dround K. 3?
dlevation Blevation

1494 15C4
1499 1508
1496 1500
1465 1455
1459 1500
1491 1502
1492 1503
1490 1500
1491 1501
1480 1490
1452 1452
1486 1450
1491 1502
1467 14
149C 1500
1492 1502
1457 1499
1473 148z
1476 1485
1481 1492
1480 1449
1479 1491
1479 1491
1474 1464
1485 1495
1472 1470.9

Water
Production

650
249
1

ey

1206
1437
204
152
9
b

1020
24}
233
271
260
Hil

1

—dd
95

1

4
46
2143
b

1

k|
42

= 310 barrels

Total
Prod/Batt,

940

3211

2508

28
9 borrels

Design for 100 bbs/well/dsy = 2000 barrsls/da;



Sample Calcul tions:

The williaus and Dagen equuticn is widoly accepted
in detsrmicing the head loss in disposal 5, otews for oil field

wastoes:
Ty -t}
Vo= CrO.LJSO.)4.001 404

where v = isa. velocily of Ffliow

"Coafflcian. of letardotion®

nMO
L B B

i pipe of uniforwm cise

ar
30.34 - v
c(£a°°53x 0.0019°%4

4
{063

1.318C07

1,157 14052
4 v - .
1.31£1-U52c1. 523)1‘10?

AT
&= O vl.v)h
01'65591'1&7

o

8 =

2 6v1’6§2
f1o000 c?.§§2§1.1¢7
(loza of lsad in feet per 1000 Isot)
¥ vl.iﬁ?

I eiribemgp———

pre107

shen C « 100
E = 00)9{'

I barrel = 42 Ue 5. zale -3 ’
I U, 8, gallon/min = 1 x 2,220 x 10 © cu fi/sec

‘roposed mysiem uses 4" -ips, ID = 3,95" wnd 6" pipe, iU =

“eon hyuraulic radiue of pipo, or diameter v/q, in £t
Hydraulic grade or slope, in feet per foot of length of

54E5"



Semple Calculations coui'd
Hewd loss, Battery o to i

3500 of 4" pipe, 3 wells @ 100 bbl/well/day = 300 dbl/dey
3

4w 300 x 42 X ;zgg_ga x 10~
24 x

= (,0186 ou fi/sec

e ; 2

4
= Q05 vg

0166

v o= (
0,005

= 3,219 ft/eac

. 1,058
mlﬂﬁﬁ = 0,000 X 0,219 *

0.329

1.1.7

| 4]
L

Cal31l4 x 3500 1%

sZead ioss, Datier, 5 o G.

>

4O0GY wf 4" paps, 6 4+ 3 = O welle, water .roduction = 500
bbl/day
W= 00 % 42 % 2,220 X 107
24 = 60

= 0,0550 ou fi/sec
A= J.00Y cu £t

Ve f;f
TeU.H

e U.udn Tt/sec




Gaaple Calctlations cvont'd
liead Lose, Batisry C to i

3500 of 4% pipe, & + 6 4 3 = 17 wells
water production = 1700 bbl/day

.= 170U & 42 3 2,220 x 1073

A

. ou £, see

f
T
.
b
+

,ﬁ
4
il

. .
@
&

; ay T%

]
-
.
W
=y
i
&
=]

Bron0 =

1
s
.
wn

[

|
ok

%1
L}

12,5 £t



Biscussion:

The submitted decipn for a =alt water dispoaal
schems is (ypiecal of the methods employed in the pr.irie
srovinoes for diaposal of oil field wastzs, The design cam omly
be treated as a preliminary deaign for such & projeot, since to
muks the fimal d?sign thore wonld hawe 1o be more compledte in-
rormation regarding quantitiss of liguid, profile of proposed
lina, atc,

Ths guantity of water production was assumed to be
100 bbl/well/day for desigm purposes for the axisting field,
This produstion was hoawily in excess of the present water »ro-
ductiom, but since no informatiom was ~v ilable for proposed
future w:lls in the ares, it was foli necessary to design for
+his jnantity, To demonsirate the need Lo over-design such a
disposal soheme, il has boen noted that the Redwater systiom,
within 2 ysars of the d.te it commenced operation, was having
4 imes tho original quantity of li.uild tendered to it, As
adéition:l welle are brought into produetion within the regiom
of the gatherimg systom, tie lines could b» 1:id into the
original line from the wells, or baiteries,

Tha profile of the line w.s plo.ted from the
alev.tions of ithe wells and thue for practiocal purposes cannot
be considered too reliasbla, It do:s indieate the general grade
of the lime howewer .nd chows why i. is pussible to design a
graviiy sysiom for the gatboring lime, In praciice, 2srecially
in the Virden area the sali water has been umpad from the
battery irzstars to o vortical bveet, come 15 Lo 20 fzet hi-h to
srovide additiom:=l head before beiug led imto ‘he pipe line,
Theoe booLs zre m.de of wood and ar: some 12" in dismeter,
ishestos~cam-nt piye can zol be used for ihis pur ose as it 1a
not provided in ade:uate 1:ngths, snd 2 joint in such an installa—
tion is considered unsatisfactory,

Oning to th: exiramely corrosive nuture of the
salt watar, m:tsrial resisi nt to corrosion must be used through-
out the system. For plping, transite pipe is wery satiafactory,



wut for pressure systoms it may be neeessary w0 use piastic or
comont iiped pipe at greater cost, In the Bedwater disposal
system a few fallures sogurred in the ocemcnt-uasbsetios gathering
lines, particui rly in areas whore the overburden consisied of
vory rodky glacial vill, 48 the pipe is vuXxy brittloe and ham
poor flexural propsriies, sxireme oare mast be taken in bedding
the pipe in the ditoh so it will not bs in comtaot with rook
31 boulders, Pailures, By result froa non-unifors lo.ding on
the pipe lungth with sebtling of the baoktill,

the liquid transported 1o the plant by pipe is not
aipooted to contaln many sotiloable solids, bogsuse of tho somi-
cioned character of the gathoring gystom, Tho disposal plant
gould be desizmed howsver, W0 handle liguids which wouia be
crucked to the plant, in addition 0 the piped water. Whenaver
the brine comes im contaot with air thor: is apt o be gunsiuarable
preoipitation of goilds and it 1z thus fraguently vhe oase that
orines dolivered to a dispoeal plant by trucks will comiain &
Lighey percentags of solids., In addition to this precipl .ation
che Pluid wocomes siightly more corrosive once 1i has been sxposed
w0 wir, Jho Redwater aysiom gave consdder bie operating diffi-
cultiss due o corzosiom in #all iubing, sieel fitting and stoel
vessols during the pariod whem the water was being trucked, The
somi~olosod aystom, as it io eallad, and aftor whick ihe submi.ted
design is wodelled, roduoed this corxosion noliceauly since there
is vary 1liutle oontaot mudo with air during the passage of vhe
iiquid through she pipes o tha plant, The esmi-closed oysiol,
by 1limiting: the coniant with air, also k.eps the precipltation of
solide to » minimum,

The high temperature, and hiok cressurs traating
Coulomomd Lo oBe hattoxy doas not complay:ly siparzio ;as from the
orine, anwrained or soluiion guw in th: sal® waior wcoumuliii:e at
pigh -eimbe & Mo praseure and tomperciuse docprnsid iu Lk lines,
Gond@bipas o oningg pressure Tocks, Ao Psuaudge OQCUULRT NG such

dase, vondo wast bs inot-1ll:d on tho Ligh peinis dn pha line

s plored of £ oany oil ox gus gt may 9uiil accuraal to e



‘he cost of the injwetiom well was not included
in the rooort since figures were unav.ilable for this phase of
the sehems, Jriilin: is exponsivo .nd it is likely thuv in an
actual disvos 1 scoheme 1f ay sbaindomed wolls sxisted in the srea
shoy voauld be dnveewdgobed for JLiir suliabisisy fox woooiving the

P R
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conc ant

the system as designed is a disyossal syatam 0
the Ashville sw:d, but ocould alse be used as an injootiom
s atem o the Minsiseippian, Also, wator to tho lshville -and
aquafer could be used as storage until such tims as watler floed
or injeciion programs wsre introduoed in tha £i:1d, At this
stase the water from the Ashville gand nould be ro-produced
and used as flooding or injeotion fluid, Such o technloue is
yresently being used in the Daly fi31d, ‘"he systeom as described
is acoe-tabl: under Board Hegulations and is in accordance with
anorally pood oilfield Bngincering Praciicss,

It 4s hopod that the rapori proviass gufficisnt
information o provide a brief ocutline of L h» problam of
Hilfield Wastos and ihe curr:nt woihods of handling them,



APPENDIA

dezulations rogarding salt walor disposal rac,ices i .8 “povineo
of Mandtobu:

in this seetion iz owilined .owe sf the orovineial

laws dewiing with salt water disposal .ud some of Lhe LurT:nt
iuterprsiation of such laws in the Wostern povinces,

1. degulatisns of the Depariuent of Mines .auc hatural A@80uUTrces,
Winni eg, Hanitoba,

(1)

(2)

(3}

segulatd ns under the ™iines iet” 1940, ..5.H. Ch, 130,
(a) fars 1V, Sec, 191
"The aperator shall not permit uny salc water or
drilling fluid o flow over tio surface of aty  land",
aad

(v} Far. Vv, seec. 209
"The Board, with iho pproval .f iLhe Li.ister, s, ..
(g) require the ulaposal iuto an underground formation
or otherwlse, in accordance wi.l. such teras and
conui.ions as the Board may prescribe, of any watasr
produced,”

ihe . oilution of Juters Preveation wly Gaiiey 1335, Ch, 34
Dart 1,

2%, 3. ™o porson sizll leave, dojwsii ur throw or
poTu.t or cause to by lefi, deposiied or thmown .oy manure,
night soil, dacayed or decaying matier, the carcaass or
offal of uwny animal or fish or pari thoreof, lime,

¢heuical subsionces, drugs, poisonous watter, garbuge,
refuse, cu.8, botties, rubbish or any sther filthy or
Lupurs natter of whatsoever kind within two ohuins of

toe noxmal high water mark of any bady of water or into

bue waters of or upon the loe of any body of water."

oG, 4o Miotwlihstunding the provisivns of any other
dct i the bLeglslature without : susisting lice.se from
the commission no person eitler direcily or lndirectl,
shall disoiLarge or drain or cause or rernit to be
discharged or drained .ny sewagu or wuste into any body
of watex.”

iegani e dions under ™Phe Iublie Mo Ltk Aoi" lard 3, sec, 97.

"l, ¢ swrson suall deposit 5r diselarge into or on to the
bank of .y river, sireuw, laks, ureek, soring, couloe,
reservolir, joud or dug oui, or on the ice, thereol, wyy
@unura, excreii, filth or refuse, of any nature wiotscevaer,
nor arwit vhe £ uling or coatanin:tion of ive or witer

O wn, such dody of water by ihe oongregating or watering
of uock ot .any o tor hinle or pluice,



2,

"Z. lio psrson, firm or corporaiion, shall commit uny

act which will or may contaminaie any underground water
supply, Wy the discharge of any sewage, surface drainage,
iiquid waste or filth into any well, aba..doned well, hole

or other opening, nor shall any parson f£ill or repleniszh

any exisiing well, exce;t with water from an apyroved source
sotisfactory 1o the medical officur of health,™

Sopy of ".m Ordexr pertaining to lalt Vater Lisposal Order iio.
1 835k,

THE PROVIBCE JF LALIDOBA

THE HIBES ACT

THS OIL AND NATURAL GAS COMOSBRYVATIN 30 ED

JRDER RO 1 30D
i Jrder pertaining to salt wuter disp.sal,

By viriue of the p.owers conferred uyon the 011 .ad Natural Gas
Conservaticn Board by the Mines Act, 1940, bdsing Chupter 136

of the Revised 3tatutes of Naniiobu, 154C, a3 amonded by Chajtar
41 of the Stututes of Maniteba, 1951, the Soard boreby orders:

£
hadl

3.

4.

Ji oy bhafora th: thirtesutn day of 3sptonber i.5, 1954
shere ahall be submitted Lo the Board 2 plan for the
disposul of &1l salt water produced from all o0il wells
inthe Province of Maniioba in producsion as of the date
of thim order.

4uid plan oust provide that sufficient sult water
drsposal wells will be dri led, ur othorwise completed,
#Pior 10 tho lst day of Hovaaber A.L, 1954 to provide
proger subsurfazce disposzl of iho salt water produced
froa s wid wolls,

Ypurators of oil we.ls voming in.e production subsejguent

0 the date of this Order shzll, within thres months of

ol Gromi:scement of produciion, submit to the Board a plan
Jroviding for the disposal of sult water sroduced herefroz,

‘hare in tie opinion of the Joardy the production of solt
waior su ,ustifies, the Board aay graut a temporary
axamption from ikis ordsr,

dude ut the Jidy of Winnipeg, in il Irovincy of uani.oba, this
17th day £ suguat, «JD. 1994,

TS OIL Md & aTURAL GA O b SBRVATION BOARD



ihe following i extracted frow the Alberta Jil and
uturazl Gas Conservati.n det of 1950 .nd is included here to help
axplain the problem of Sail Tater Disposal.

JUTDARCE PRARSIORE POR 5007 WALSE JTOFI5AL

To assist in mzintaising 2 uniform  raciice throughout the
trovince (Alberta) in the handling of sall water diaposal
problame, and with . viow to rotaining 2 high standard of
0ilfield housekesping, the Board has approved th: following
guidance framesork for use by the fleid staff,

Peo Dundamentsl priceiples are to be apnlied:

ipineipls 1

all salt water aust Lo contained in o satisfactory nanner at
all vies, LKaeaso able safety factors to provide for such
oxigencies as 3prinz run-off, heav, rains, snd sudden increases
in W/0 ratios must be allowed in all cases,

Irinciple 2

Where U4 awount of 5.1t water produced inuo uny one battery
(und oot disposed of by an approved salt water disposal schems;
is in cxcees of 000 barrels permonth, ihe operator will be
re.uire¢ .0 limit total fluid produciion o reducd salt

water procustlion Lo 600 h.rrels per month, unliess he oan ahow
caura v hig production should not e curiniled,

Fithie Lhose crinciiles the follewing suidauvce points are
suggas tads

1 - BICh A e 3 A

‘or the purpose of this frasework, = bat.ery, shkall Ve any
agglomsration of tanks contained wi.hin a single firewall,
ar c¢ootained wiithin a cirecle of 250 f£4, radius, tog:.her
with the manifolds, separators, treaters .nd oiher
Fppurtansnoces . hereto,

2. ouaber of piie.

i@y Uhdyy wor vattary, Jhere fiare it i used for salt
water disposal, nond oiher is poredtied,
3., ino Lf ndtss

'

Ho sl ~utap disposcl pit nall bave q rea of gracter
thar 000 square faat,
’~ i1,

i e I ptd D RNV ]

Chla choald incurporate ibe Pollewlng features:



(a) ixcavated
(b} alls laast twe feul avove surrounding terrain

{(e) valls comstructed of clay, or squally suitable
weterial, not brush, mmekeg, black eaxrth, etic.

{d) HNot looated where exjoped to exoessive
evoadenal effects frox surface mn-off,

5, amount of Salt 'lm

Ay batier; into which is produced mors than 600 barrels
pexwonth of fomsatien wataw, whish is not disposed of in

4 disposal systen apgroved by the Bomwd, shall ve inspeoted
and roporied 6 the Boaxd's hesd offioce in Calgaxy,

Detaiis suoh as pate of water increase, proximity to
dispemal well or systems, press;t method of handling water
anil other matters which way be considered »elevant should
b repexptad,

Aeting on this sepedt, she Board may request the operator
19 nake othey mere sasbsfachery dispssal arrmngensnts
before a stated deedline; oF show omiss why the wells
should not have thedr productien curtailed,

Iuterprotation of the Aet amd Regulationss

in Albewta, the rate of evaporatiom iz not sufficisnt
for satisfactory watey dispesal, and there appears to be no fully
sdesuate sethod of diepowsl sther than by susbsurfece peana, It
way therefora be inferred frow item 5 ubove that the Board is
thinking of subsurface dispesal whesever water producihdon exceeds
200 barrels per umonth per batter,.

Jith rogurd to salt water disposal welle, the i1:ijection
zone, o¢ completion depth below the water-oil intesface, and the
amoun t of water that may e dnjected mmst be approved by ihe
Eaard, Phe Board way also rule on ile type of well completion,

In 5 fiseld where sudeuxface ingeciisu of salt water
has been undersakem and the receiving hori:on will take large
spounts of water, the Board way lower the maximmun quantity of
wator whichk may be disp ;sed of by surfece memas from 600 barrsis
ts Y00 barrels per month,

Mouzuruaaiit of Waiter:

ihe Board has oertzin requirements in respeci to the
agasuroacht of water, ‘Pwo mothods of meassuriig iudividual well
production .re wceeptable ithinm cortain liwmitations:

L, Line outs, using o centriifuge
2. ‘desasuraatnt by wasans of L aeter or by tank gauge



APPENBIX D
datex Ireeiments

It ie possidble thal water treataent will be
required if aifficulty is experionoed in preventing plugging
of the Ashville sand formation by soale or saspended sclids
suoh as iron sulphide, Howsver, & simple installation will be
made initially with additional treating facilities boing in-
sialled when required, OSve Dleagraa 2

Diagrem 2 illusirates a plant laysat oconsisting
of i oil skimming pit, & setiling pit amd a clear pit, This
arrangesent would h.ndle some 3000 bbl/day which s a Lflew rate
of 420 gals/sq fi/day. The average valooity would he around two
foet per minute and would be suffioient to remove the hoaviest
particles, If the disposal foxrmatiom tonds tb plug rapidly it
is suggested that gravily sand filters be added with & filtration
of 1-1/2 g:l/min/sqg £4 of area, Wood tanks should be used to
provent corrosion, Gravity filters are recuamended beounse:

(1) 'The water cunnet de foroed ihrough the filter,

(2) Pilter sunds can be easily inspeotsd visuully and changed.
without difficuliy.

If there is still clogging oocuring, it mey be
nooessary Lo chunically treat the water, which will precipitate
out more solids,

Bockwashing is one of the most imporiasat factors in
of ficient filiration, The oloaning of the sand grains may be
acoomplished by high volooity backwashing. This is dome by using
raw unfiltored brims from the separators, which is admitted to
the filter fram ihe bottom through an appropriate distribuiting
system thai expands the bed vertically, causing the sand gralins
to scrub togother vigorously.
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GEOLOGICAL

FORMATIONS in Manitoba

ERA| PERIOD | EPOCH | FORMATION MEMBER .
By BASIC LITHOLOGY
U QUATER— RECENT TOP SQlL, DUNE SANDS
6 NARY I |
PLEISTOCENE | GLACIAL D
Q RIFT 450 CLAY, SAND, GRAVEL, BOULDERS, PEAT
O PLIOCENE
> MIGCENE
{0 |TERTIARY |OLISOCERE
O EQCENE
PALAEOCENE| TURTLEA MTN. L L
E? a00] SHALE MDUN’\\I{[L::AND LIGNITE BEDS, LOCATED ONLY IN
BOISSEVAIN 100 sTtn:tc;LEAN:c,::::srone, GREENISH GREY. LOCATED ONLY IN
IN.
C RIDING - MTN 1025  SREY A
] > LES ~ NON- CALC,
3 UPPER — 5 GEnTon TENEAR BASE Ths FOUND T TTONE
M
ET VERMILION BINA | SHALE DARK GREY. CARBONACEQOUS NON-CALC BENTONITE BANDS
BOYHE
A TACE“JS REV‘ER — 5|5l SHALE G_R'EY :jPECKLED, CALC. BENTONITIC SLIGHTLY PETROLIFERQUS.
o CE CRE _ MORDEN SHALE DARK GREY NON-CALC CONCRETIONS, LOCAL SAND AND SILT
ASSINIBOINE ) .
O x FAVEL N GREY SHALE WITH HEAVY
O ) e o .. KELD '39 BANDS LIMESTONE AND B&erxb%?:?us srEcKs
S [ iyl : - SR o~
N ‘ LEC DARK. SRENMBN-CALE: "SIy
O LOWER }: ARb tone™ bopo’ £aars & 'om. e \
CRETACEOUS - P l
iy SWAN RIVER
[+3
LIJ UPPER 25h SANDSTONE AND SAND, QTZ. PYRITIC SHALE- GREY, NON-CALC
= UNNAMED
JURASS‘C 650 BANDED - GREEN SHALE AND CALC SANDSTONE
JUR k BANDS OF LIMESTONE, VARI - COLORED SHALE
ASSIC JURASSIC LIME
M 150 LIMESTONE, BUFF, AND 5
IDDLE JURASSIC EVAP 'HALES' -
JURASSIC RfEUDAMARANTH/ 185Q] WHITE ANHYDRITE AND/OR GYRSUM AND BANDED DOLOMITE AND S
) ALE .
ILAMABREBra[ 125/ RED SHALE T
— O SILTSTONE - DOLOMITIC.
PERMIAN
PENNSYL -
VANIAN %
CHARLES 7
h? % e 70 MASSIVE ANHYDRITE AND DOLOMITE.
2 Z
ss g MISSION MC - 4 13
WMe- 3 LIMESTONE - LIGHT BUFF, OOLITIC, FO
CANYON 200 B " 55, FRAG, CHERTY, BANDS
‘s i :z_ Iz SHALE AND ANKYDRITE. OIL PRODUCTIOM.
S O | _— il —_— ——
3 . [
||: a WHITEWATER
2 LODGEPOLE TEe LIMESTONE & ARG LIMESTONE LIGHT BRO
F; 2 —VIRDEN 600 IOC!NES OF SHALEY, OOLITIC, CRINOIDAL 2NC‘IA-I'::T§EBDISH MOTTLED
v IL PRODUCTION, '
ROUTLEDGE!
ﬁ\l UPPER i e R ’
BAKKEN MIODLE | 2 BLACK SHALES
IOMES - 5
U icoLe 70 o o an R A EPARATED BY SILTSTONE
~ uss  LYLETON
O it = 18! RED SILTSTONE AND SHALE DOLOMITIC.
(23
139"
N g% SUpeROW 5600‘ LIMESTONE & ODOLOMITE, YELLOW-GREY FOSS5. POROUS. SOME ANHYD.
o 2% SOURIIS TR LIMESTONE & DOLOMITE. ARG. & ANHYDRITIC !N PLACES
e Z ST RED 3907  CYCLICAL SHA
< DEVON!AN zg DAwszonlD gAg 2201 MALE, LIMESTONE & DOLOMITE. ANHYDRITE AND SALT LOCALLY.
. L LIMESTCNE & DOLOMITE, POROUS. ANHYDRITE - LOCAL, SHALE RED & GREEN
hr VAR 4001 s
N ALT & ANHYDRITE. GOLOMITE INTER-BEDDED
< g WINNIPEGOSIS
X g 240" DOLOMITE, LIGHT YELLOWISH BROWN HREEFY.
ELM POINT
-
3 LIMESTONE - FOSS.
ASHERN !
40 OQLOMITE AN
SILURIAN INTERLAKE GROUP 450" P ——
DOLOMITE YELLOWI -
— . SH-ORANGE TO GREYISH-YELLOW FOSS5. SILTY ZIONES
0] DOLOSTONE, GREYISH YELLOW, BEGDED.
STONY GUNTON |00 |_ZOLOMITE - YELLOWISH - GREY
MOUNTAIN PENSTENTIARY DOLOMITE - DUSKY - ¥ T
ELLOW
STONY MTN SHALE| TQ7  sHaLE st
R SELIIER RED— GREEN FOSS. LIMESTONE BANDS.
f ED RIVER CAT HEAD 550/
O LIMEST:
CI G LEAD ONE, YELLOWISH - GREY DOLOMITE MOTTLED.
UPPI
m W|NN|F|EG = ER UNIT 200" SHALE, GREEN, WAXY, SANDSTOME |INTERBEDDED.
NDSTONE SAND, 5ANDSTOME, QUARTZOSE.
r’ SAND, BLACK TQO GREEN- GREY WAXY, CARI
| Ryl ] BONACEOUS, SILTSTONE
CAMBRANTT 7 sel K Thor 5 oS wiions u
PRECAMBRIAN <
ACID
ID & BASIC CRYSTALLINES & METAMORPHICS.
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~tudy of srine Disposal Jyetema in Illinois Pialds,

Us 5. E. Hep 4. 1. 3534, August 1940
~ la,lor, Holliman and ¥hilheilm

seudy of  ubsurface drine wlaposal Bystews in Western Iansas
Jilfields, 1943,

Un ‘30 B- j‘*i.’ -“' I. 3719

- (randone and Schaidi

-ubsurface Uisposal of Ji1fiald Brines in Jklaliona,
Uy G, by Meg iy I, 3603, January 1942
= Ta lor and Jwons

dpplication of Sand Pilters Lo Uil-"ield .rine .isposal jyatems,
Ue S0 Bs key we I, 3334, January 1937
= Jayior aud Chrisiiangon

adpari of vsorking Cosmitisa on Lale 7aiter dispossl in Prairie
Provinces,

balt Caler disposal - 4 paper put ouit by the Alberta Gowerrusent for
vhelr fleli .ngineers, -
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