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CASE 3302: Appli. of THE ATLANTIC
_.JRFG. CO. for a waterflood- project.
Eddy cOunty, New Mexico. ' s :
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Al!ﬁhlfchchHeldCompany North American Producing Division
\,\' New Mexicc-Arizona District
c P.0.Box 1710 .
Hobbs, New Mexico 83240
Telephone 505 393 7163

eV U N

~ May 12, 1977

o : : " New Mexico 0il Conservation Commission e
. N i P. 0. Box 2088 - i
S ' Santa Fe, NM 87501

Attention: Mr. J. Ramey, Jr.
Secretary-Direc

3pffples required by
" R-2969 entered in

cése‘Nd. 3302, or
Richficld. Comp¥ily - Swearingen -
Shugart Waterflood Project

Gentlemen:

As per the above order, we submit the results

of laboratory analysis of the latest produced

water sample from the bwearlngen Shugart water-
" flood project : 5

Yours very truly,

(;}?/ (;2 5292/ZZ§?4\

43 . L. C. Hudry

ICH/mt

cc: New Mexico 011l Conservation Commission
P, 0. Drawer DD
e ﬂrtes1a, “NM 88210

{New Mexico State Engineer s Office
State Capitol ’
Sapta Fe, NM 87501
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' Colcuum (Lo% 1-)

.Magnesivm _ (Mg++)' ( o
Sodium (No+) ' -

. keon (Total) .

7 -

Bx&ilbdnd!e (HCOy )

"Corbonate (CO ;)
Hydroxide (OH —)
Setphate (SO -) _

Chloride (C1-) B

7359!\\_ B 68 OF‘
! Dnssolved Sohd:. on Evep. at 103 - 105 C
B Hurdﬁess ss Ca CO, )
-« rbondle 'Hordness as CoCO; (iemporory)
n- Corbonole Hordness os CoCO, (oermorient)
_Allml.mlv ‘a5 CaCO,

Spec:hc Gro vity < 68 F o

1.080

E.
H
3 -
% * mgfi= = milligrams per Liter

Tmefl= “milliequivalenis per Liter

U-LAB-31 & a

gL -"

IONIC FORM

?"'",T'éi"é"”!ii.s?éf!-‘edS"O“dfs, TR

" ELEPHONE: HOBBS 393:7751
" AREA CODE - 505

UNITED CHEMICAL COR

OF NEW szrto $ o
601 NORTH LEECH
HOBBS, NEW MEXICO 88240

Atlantic Richfiéld
Shugart

'_swearingen Waterflood
Sweet - Waterflood

WATER ANALYSIS

(CALCULATED) ’

©593.71

”10 00
__Not i
91.09..

/10,88
10.00
400.88

5 . €aCO3 Scaling Index’positive @ 86°F. (1 33)

Cas0, Scaling Index pos1t1ve (0.07)

////97///{ AL A A LA TS TS S TS AT TSI T AT LTS M M %ﬁé@* ?’éj@%& //////////////7///////47/,”/////1/////

) Sqm-ph‘ng Date

me/l T

149.40
261.48

©'1,903.50

. 10. 00 S

Pong_nﬁm

P. O, BOX 1499
f I

‘ mg/l
2 988
3,138
36,639

610 .
Found
Found
4, 375

7500
20,044
500

~h
~

67,500

115,250

“20“544“jjj'j




s

£

RO

g riee e
‘.umf.]l

i
PEB TN
| By

el

-

—d

r el
¥
i A

ILQ;

el

| S

l-im‘».

_d“e_ar‘r'iley;-me-i'e‘r_ reporting service, inc.

SPECIALIZING IN(

DEPbSITIONS, HEARINGS, STATE MENTS, EXPERT TESTIMONY, DAILY COPY, CONVENTIONS

Y
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1120 SIMMS BLDG. ® P, O, BOX 1092 ® PHONE 2434691 ® ALBUGUERQUE, NEW MEXICO’
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!
raoe 1 «
S BEFORE THE . . __ S -
NEW MEXICO OIL CONSERVATION COMMISSION 3
Santa Fe, New Mexico ;
.-September 8, 1965 ;
i
B EXAMINER HEARING :
5 . ) :‘
IN THE MATTER OF: )
)
Appllcatlon 6f The Atlantic Reflnlno ; ¥
Company for a waterflood prOJect Eddy )
County, New Mexico. )
) &
L) Case No. ‘33023 }
y | :
)
)
) :
)
)
PR L
5
BEFORE :
"Elvis A. Utz, Examiner.
'TRANSCRIPT OF HEARING"
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DEPOSITIONS, HEARINGS, STATE MENTS. EXPERT TETTINONY,

NEW MEXICO

.0. BOX 1092 ¢ PHONE 243.6691 ¢ ALBUQUERQUE,

1213 FIRST NATIONAL BA

1120 SIMMS BLDG. © P

'prplicant,

NK EAST @ PHONE 256-1294 ALBUQUERQUE, NEW MEXICO|

tACE 2

———

MR, UTZ: The next case will be Case 3302.

MR, DURRETT: ‘Application of tie Atlantic Refining

company for a waterflood project, Eddy County, New Mexico.

inrthe above—skyled cause,; sceks éuthority(ﬁo'
instigﬁfé‘a'waterflodd projec£ in the Shugarﬁ Poél,vEddy
County, New Mexico[ by the injectidn»of;water into the Qﬁéeh‘
formation throudgh six @njection wells in Sections 11 and 14,
Tanshii 18 South, Range 31 East. vApplicant‘also;seeksjfﬁe
establishment of an admiﬁistrative‘éroéedure whereby the
projeét area could beiéxpanded and additionai‘injectioh wells
e :

-

approved.

MR. HINKLE: Clarence Hinkle, Roswell, representing

theAApplicant,‘Atlaﬂﬂic Refining Company. We have one witness

B

and eiéht exhibiﬁs.
(Witness sworn.)

(Whereupon,prplicant's’Exhiﬁigs 1
through 8 marked for identification.)

RTCHARD L. TRIMBLE, ¢calledas a witness, having been

first duly sworn on oath, wastexamihedrand testified asff011oﬁ%1
| DIRECT EXAMINATION
BY MR. HINKLE: o
0] State your name,fplease.
A Ricﬁérd_L. Trimble. L

0 By ‘whom are you employed?

-

A Atlantic Refining Company .

s

‘ar
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Q In'w@gt”capaéity?

A ' As a petrolcum engineer.

Q You are a graduate pctroleUmﬂenqineer?

A Yes, sir.

Q Have.you pfe@idusly testiéied béféré‘the 0il

Conservation Commission?

A- Yes,''sir.

Q' Your ‘qualifications as an expert petroleum engineer -~

are a matter of record before the Commission? °

A Yes, sir.

Q HaveIYOu made a study of Atlantié's requests'inEEddy;‘

re

County, New Mexico?
A Yes, sip.

0 That study was made with réépect to the waterflood

‘projects?

A Yes, sir. ,
,Q,pﬂ%ze;yéu‘familiar with the apbliéétion‘dﬁréhe Atlantic
Refinin§\Company wate%flood project in Case Nﬁmber 3362?
A Yes, sif.
Q0 What is Atlantic seeking to aécbmbiish”by‘tﬁiS'
appliggtion? " | R
A Atlantic is seekinguto obtain approval of the 0il

Conservation Commission for a waterflood project covering

Atlantic's Swearingen Lease in the Shugart Pool, Eddy County,

7
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SPECIALIZING IN;

New Mexico, pursuant to the provisions of Rule-701 of the

Commissicon's Rules. . -

QH‘ Refer to Aﬁléntié‘s‘EXhibif*Numbér‘l-and,explain Qhat”
it shows, please.

A This 1is ;,ﬁlat show;hg Atlantié‘sfpropdsed~Sweafingen
wateiflood pgoject in Secfions 11 and 14, Townaship 18 South,
Ranqef}l East, Edé} County, Newvﬁéxico,_covering, roughly, 720
“actes, This exhibit §hbws the‘OWnershig‘of ieasas; the locatio
of wells éndvtﬁeggones of completion for several miles around
the project.area,’and.it“shows ;ﬁét all of the wells witﬁin“the
’broﬁect area are complefeé in. the Queeﬁksﬁhd. There are 13
wells within the project afeé. It éhows-Atlan%ic:g proposed’
pétterns for proposea iﬁﬁection wells. Iﬁﬂection wells are
" shown "as trianqléé witﬁin:ﬁhe;groject area. It also: shows the
,'gffset‘locationé bf the injection wells. Thé‘patﬁern is >

5

éSseﬁtiélly a‘4Q—écre‘five-spot.

o
A

Q fs Atlantic the owner of all the ledses within thé
proiject area?

p o IS

A  Yes, sir, Atlantic owns 100 percent of the working -
interest within the projeét arca.
Q0 Are they all Federal lands? : !

A Yes, sir.

Q How many separate leases are involved in the project




¢ ’ : PAGE 5

- A There are three separate leases within Atlantic's
project area.
Q Can you give the“description,~6?7briefly state what

each covers?

Yook

‘A Yes. THé one lease covers the east half of the sQuthe%st,f

_quérter of Section 11, and ?ﬁbther lease covers the northeast o R
“quarter, the southeast quartét of the'northwest qﬁarte: and the

; north half of the sthheast quarter Of Sectioi 14; énd the third

? lease covers the rgmaining por£ioh of Segtidn 14,

? 0 Have all of ﬁhé'wells:iq;ghe project area reached the txff

radvanced state ¢ depletion and are similar €0 ‘stripper wells?

A Yes, sir, they have.

0 Please refer to Exhibit Number 2 and explain what this

SPECIALIZING IN: DEPOSIYIONS, HEARINGS, STATE MENTS, EXPERT TESTIMONY, DAIlV‘j COPY, CONVENTIONS

1213 FIRSY NATIONAL BANK EAST © PHONE 256-1294. » ALBUQUERQUE, NEW MEXICO . |

1120 SIMMS BLOG. © P.0, BOX 1093 ¢ PHONE 243-6691 o ALBUQUERQUE, NEW MEXICO

i © i Vshows. | v |
Py : : g , e . :
?,j-'( ‘A Exhibit Number 2 is anbexample showing the 13 T .
g:}?““” - “¢omplétions within the project area giving tﬁé‘completi§n-5ates
E”E of tﬁe 13‘wellsﬁ the initial 2;-hour potehtialltest of oil and
;‘J water, ahd,ﬁhe June, 1955 daily(produétiOn.of %ii]'wafef‘aﬁd“
- gas for eqch of the ‘13 wells, The 13 wéils in June of‘iQGS |
po " produced at a rate of 32.4 barreis of oilgéer day.
gi; ,,Q>17Tha£'s the aggregate of the o0il?
- A  That's theatoﬁal of aii the barrels which is less'
; ﬁhan three barrels of oil pei day per well, |
: ré ”wAbandoned? | ”




e

:...,Wwfsﬂ?gﬂ.ﬂvﬁ;r P AR NPT N

A Abandoned on 1.7 barrels of water pexr day for the tota

project.

o Now, referrinqwt‘oKEiE‘ri"t"ié‘S Gxhibit Number 3, explain
what-that is and what it shows.
A  Exhibit 3 is a 'structure map contoured on top of the
C )

,Queen sand, covering the Atlantic-Swearingen Project Aréa. 1t

shows a rather gentle dipping to the south and east, and - ' :

demonstrates that this 1is a stratographic trap type reservoir.

SITIONS, HEARINGS, STATE MENTS, EXPERT TESTIMONY, DAY COPY, CONVE

meier reprting service, inc.

t Q - Doés it ;ndicate ‘that ‘all of the wells which have been

e completed in the Queen Sand formation are in the same reservoir

g N

o 5 A Yes, Sir.

g o EogB g \ : _ _ _ o

d 2 e §5 0 What is the approx1mate“depth,1n which the wells of

i ‘."”d —-‘wz ’ -

i gg ] 25 the project water and surrounding area Aare produC1ng?

fm T2 % =F - "o L .

{ A The Queen sand -is found roughly to be 3400 feet. S
- 3; _ !
- 0 po you have a typical electrical log of any of the
o wells in the project area?.

i A VYes, sir, I nave a 109 which is actually Exhiﬁit

Number 4, which is & qamma“fé§whéﬁffbn“loq of Atlanti€'s.
swearingen Federal Number 6 well which is located 1980 feet oE
from the south and ecast lines of gection 14.

0 Youmightexpiéihwhat>%hi*electrical igd shows.
A This log shows the top of the Queen at 2428 feet and
the base of the Queen at 3480 feet.

g Were GORs taken on .any of these wells in the>prqject
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‘and porosity?

"poténtials were, as you can see, ranged up to as high as 400

A

oil_productibn, the cumulative oil production and the number of

1957 of about 52%0 barrels of oil per month, Cumulative . ¢
production to 7/1/65 was 487,906 barrels. Since that psik was

when they were drilled?

.\ No, sir, we have no Gok'informééibn whatsoever; Now,
we do have sbmé information fram hearby Queen reseérvoirs.

0 You have no definite informétion-as to'the permeability

i

g

A No, sif} but from Exhibit Number 2 there, the initial

barrels ?ér day, initially,~sd’we‘ahticipqte-they did have
faifiy'gobd permeability.
0 Generally spéaking, have waterflood(projects in the

similar Queen formations proved successful?

A Yes, sir.

s}

Q - Now, reférring to Atlantic's Exhibit Number 5, state

what that is, and what'it shows.

' (-~

A Exhibit Number 5 is performance‘curve showing monthl?/?

completions since 1953. Now, actually, this reservoir dates

back to '39. It demonstrates that the peak production was in

1957, the production*has declined rather steadily to

972 barrels oi oil per month in June of '6€5. And this Queen is

tyﬁibélFOf pressure depletion type reservoir which should responﬁ

to water flood.
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A

Q

six parts,; and explain each of those.

A

_prdbosed

the size

sacks of

In other words, this is a gas solution?

Gas solution, gas-drive.

Now, refer to Atlantic's Exhibit 6 which consists of
Exhibit 6 is a diagramatic sketch of each of the
injectibn wells showing the total depth of the“wélls,

anid setting depth of its ¢asing strings, number of

cement - used and the estimated top of the cement, or

top of cement log. It shows the production interval in the

Qﬁeen Sand; it shows the proposed’packér and tubing setting

‘depths andJif;you will notice, in every case, thévpackerkis

set on the tubing immediately abbGQ the producing interval

and well

Q
g;A

Q

A

Q

set through the Dueen Sand formation and perfératéé, and in oth

i\'

Q

“Yes,~sir, that'

below the estimated top ‘of the cémeént.

All of these diagramatic sketches are similar?

" Yes, sir.

Ard all shows substantially the same thing?
Yes, sir.

I notice that in some instances the casing has been

id

“open hole structures,'is that correct?

< P R O
S ¥ign

But in each instance the packers will be sét above

either the perforation or the producing formation?

the casing has been set above the producing sand and you have

ers. .
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Q

A

Q

0

~

A

Q

A

0

A

we can get them.
the proposed injection well?
wells were drilled and completed?
A

~.had no casing in it; like some have said, some of the_wellé'aét
pack toc '39 bﬁt we don't have definite records. We have not:
séen any logs.
were fracked?

late as

high pressure?

sketch of the well be blastic coated?

going to be injecting fresh water, and until such time as we
get back some residual water, we don't see any possipility of

‘corrosion.

Yes, sir, it is as near to the producing interval as

Now, what is the present condition of the:éasing in

e

As far as we Know the cas{hg is in qdod‘shape,

. <5 bR
Do you know whether new casing was used when these

Actually we pought this production, and we think it

W

4

Do you_have any record to indicate that these wells

r

. , . i ] , ;
Yes, sir, every well ﬁ:s}been fracked, and some as

162 and '63.

would that indicate this casinq(Withsiood relatively

Yes, siry it éid.

Now, will the tubing, as shown on the diagramatic

Al
No, sir, we don't plan to internally coat; we are

?.551‘-‘




race 10

0 Do you intend to produce Qater in connection withlihe AR
‘waterflood project?
‘A Yes, sir, we will r;inject the prodﬁced water when it
becomes available.

Q And if that water proves to be‘Corrosive, or has any

‘*ﬁndibatiOn, do you anticipate Atlantic will take any action at

~J

that tifhe withn respect to the coatingvof the area of the tubing

A Yes, sir. 1I1f corrosion ‘is a problem we certéinly will
. e {.,} g ) . .

PHONE 243.6691 » ALBUQUERQUE, NEW MEXICO

1213 FIRST NATIONAL BANK EASY "¢ PMONE 256-1294 » ALBUQUERQUE, NEW MEXICO

internally coat the tubing.

Q Approximately what quantity of water do you propose

DEPOSITIONS, HEARINGS, STATE MENTS, EXPERT TESTIMONY, DAILY COPY, CONVENTIONS

to injzct, initially?

1120 SIMMS BLDG. © P.O, BOX 1092 o

Lo ; A We'll be injecting from abbuf £wo to four huﬁdred
/ g:z 'é ba;rglsuper‘well‘per day, or a'#Otal of approximgtely 2,000
§13'>' _ ’;ba?rels of fresh water perwéay. . K
- E j; L o Q  From what géurce woulé<you obgaih the Qatér?”
é‘; | ‘ ' . A This water will be purchased from the Douﬁle Eagae
f m; Corpo;;tion, and it will ge fresh water, |
5 - B - 0 Do‘you know‘where it comes® from?

A Comes from ihe’Capitan Reef, Lea Couilty.
Q In the Caprock area?

A Right.

0 Now, would ycu refer td'Atlantic's Exhibit Number 7 aﬁd

explain what this is ang what it shcews?
— g
) _ ) o - .
- . A Exhibit Number 7 is & letter from the Assistant
3
R
< i
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Arte

| plan

rict Engineer o}
sia, jndicating

of operation.

: Cthervation conmis

“

(0] Now, I Hel

is only one well, ©

nalf

.- ‘f";

that

which the well

of the gsouthea

iswto'be~conVerted

this will effe

-

f the United ngtes Geolo

gical gurvey at

his approval of Atlantié‘s proposed project

This approval, of course

sion’Requlations;

‘iéve~that“55nigitrNumber

nly one producing well lo

st quartep;of seotion 11,

g v
to an jnjection well. Do

, is subject to the

1 indicates_tﬁere

cated in‘theﬂeasE .
and that this weil

YOu anticipate

ct, in any wWay: the status of the lease on

PN

is 1ocated? P

3 N No, sir, 'this is a tenryear‘térm le

‘reneweéfat the end

ovine
prod
that

of S

Q“ por succes
A. Yes, sir.
0 Now, have
rs of the overr

uction which is

is the one covexing the east half of the southeast quartér

ection 112
A ves, sir.

Q peferring

of ten years.

sive periods‘of ten years
Vs

you enteréd into any'aqfe
1ding royalty interésts W

to be allocated to this.

to aAtlantic's gxhibit Number 8, is this the

agreement which you referred to? i

A Yes, Sir.

o' 1 might explain priefly —- ' ‘ l

ase which can be
2

ement with the

ith respect to the.

particular lease;
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A Exhibit Number 8 is a copy of the Overriding Royalty

_Eoplihg,Agreemené which simply allocates-1/13th of the

productioﬁ to the well located 'in the southeast quartér of
Section 11.
0 Now, this agreement. also indicated that Patons own

certain ovetri&ihg royalty intgrests in the east half of the

’southeast of Section 11, and the Johnsons own a like OUverriding

royalty interest in the‘otheruleaseéAcovéring Yand in Section
14?
| A Yes, sir.

0 Now, are they the only —- We{l, is Paton the ‘only
overriding rdyéity intérest‘owﬁer in the east half éf the south
east_quéfter!of Section 11?

A Yes, sir, he.is.

Q Now, have you entered into any other agreements with

other lease owners surrounding the oroiect ‘area for 'the purpose

of protecting leése;lines?

A Yés, sir, we §§Ve.

0 Will you indicate or state what agreement you?ﬁave
entered into? |

A We have entered into a leas~line aqégement with Maxwel
Oil Compaﬁy to the east of'Atlantic's project area, which

agreefient specifies that Atlantic will put on injection there

their Atlantic Johnson Federal Numbexr 1 Well in Section 11,

1

s .



race 13
- 2 and Atlantic will put on injection Atlantio's Swearingen "A"
| z . Lo | .
% Federal Number 5 Well in Section 14; and Maxwell will put on
w | R
—— mgw indection Ais Well "B" Taylcor-Federal Number 4 in. Section 13.
- -
&2 8 &g Then off to the west of Atlantic's projéct we have entéred
=t 3t |
g - - : : o
- as § ;§ into a lease-~line agreement with Hudson and Hudson, which
Len. = 9
ity E 53 . : . . . N . . . :
_ = & ~§§ specifies that Atlantic will put on injection its Swearingen
&R g % S ~ -
) £ < Federal "B" Number 2 in Section 14; that-we will convert to
(=Y} w §. i ‘ . [
= f &3 . SN . ‘ B
o= Rosg injection Shugart "B" Number 2 in Section 15, and Shugart "B"

L T 303 Nurmber 1 in Section 11.

: : E :;E , v ¢ :

L = Z %g Q Now, is it your understanding that both Maxwell O0il.
ad o g% . .. . : C o s
= g,k%é Company and Hudson and Hudson will make appropriate application

P >I-\ zZ. .g 7 _ ; ' ’

i a> 35 to the 0il Conservation Commission for approval of these

b = z 2z ) ) -

‘ 5 g2 _

: e by 4 T e . : . . ‘

ST - §§ injection wells which you have indicated?

o A Yes, sir, this is my understanding.
R y ": ) ‘
S Q0  And you understand that will be dore stortly?
* A Yes, sir.
= Q What do you anticipate will be the-iife of this
wid . . P
waterflood project?
—_ A We anticipaté apprbximately an eight year life.

- o) What do you anticipate will ‘be the total or aggregate
S quantity of fresh water which will ke injected on the project?
: A Well, we think we necd to purchase abount two and 2
— half million barrels of water and inject the produced water,

“about a‘million»barréls of produced water, for a total injectiopn
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SPECIALIZING IN;

of three and a half million barrels.
Q Now, is Atlantic proposing that a project allowable
be assigned to the project in accordance with Rule 701 of the

Commission Rules? .

r.

K Yes, si

Q Now, in connection with the order which Atlantic is
seeking, approving this project, wQuld it be bénefic@&l to
Atlantic Eo provide for édministrative approval of the
expahsidn of the project area, aﬁd-the‘drilling of any
' additioﬁél injection wells, or the drilling of any additional
wells for the projectis purpOSes? ’

A ‘Yes, sir, it wéﬁld,

“Q 'Inlypur opinion, will the proposed waterflood project
in the =- |

A Yes, sir.

Q .‘Tn your -opinion, will‘the project be operated in a
mannet as to protect {orrelativehrights, including those of
override royalty inte%iééé? |

A Yés, sir.

ﬁR. HINKLE: Wélwould like to offer in evidence Exhibi
1 through 8, inclusive. |

MR. UTZ: Without objection Exhibits 1 through 8 will

be entered into the record of this case.
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—BY-MR. _UTZ: =

~and Hudson would come under administrative approval of your

wells?

(Whereupon, Applicant's Exhibits 1
through 8 admitted in evidence.)

MR, HINKLE: I believe that concludes our testimony.

CROSS EXRAHUINATION

0 Mr. Trimble, is it yéur thodéht“that‘Maxwell and Hudso

‘Tecord for expansion of this waterflood?

A No, sir.” As I understand it they will come up_fbr
their ;Qn case. I don't thiik they are quite ready. They had
some léase—line agr=emeints of their own to work out with --
fﬁudson‘did with Marathon to the west tﬁere.

o Bﬁt you auticipate each one will be a separate*lease;
éroject?_
| A Yes, sir. They planytheir.own plant;.&e intend ﬁo
. o _ Y
build our own'plant and they will have their separate plént:

Q Well, ﬁheﬁ it's your intention that'your pr&jept area
will only inéiude the cross-hatched area that is shown on youx
Exhibit 1?

A Yes, sir.

Q0 . Do you intend to load the annulus in these injection

A No, sir. We had planned to do that: actually, we'll

be injecting, and if we, of course, if a leak occurs we will

</
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get some pressure, some casing preséure immediately, and we wil
remedy it at-once.

0 How will you detéct the casing pressure?

A . With é_ggpge.

9] ‘nA gauge on fhe annulus?

A Yes, sir.

‘e You feel sure that YOu:don'f have any leaks in the™
casing’fhen?“

A We don't think we do.’ We have been producing. :They
make very little w;ter, very little fluid of anfikind,”and
when we fracﬁéd tﬁqm, we should have it sh?ying\prétty good if [
it was going to, and it never did. | |

o . Did»YOu'put fhe ffackipréséure on the air"?ortiqn of
thé caéiﬁé also, of;digfyou put it under a packer?

Al We fracked somé of the wells.

0 Frackéd»some of them right straight down the'casing?

A fes, sir.

Q But not all of them?

o v
i e

-

A No, S
(o) These, of course, these fracks --

A  These wete done pefore” we purchased the property, we

‘bought it iy 1964.

<

MR. UTZ: Are there other questions of the witness? .

MR. GRAY: E. D. Gray, State Engineer's Office.




-

BY MR, GRAY:

%» Q At the present time
x .
S being produced is water., and
> (o]
. =z '
co & ®WQ . o
== % =% amount of water required, of
T 3 - : .
- = ZZ i iy .
2 g 32 ve re01rcu1ated water, which
- ™ .
‘= E 3% s .
= 2% your total injection fluids.
o £ <2 ' Foy
Z *% ) it .
i oz pbe a large quantlty of water
o0 w3} ’ A -
= § g .
=g §§ tubing.
o~
=R ¥ , ,
a> @ .2 A Yes,; S1r. that won t
| o .
B >,
w g *
— Z oy
=T R - G
@ = g%
a o oz - . v
= 8 L volume of this produced water
L]
.>N z £
a o 22 a
2 ¢ a3 o —-- The problem with these
= = %z ' ~
< < w= ’ ‘ ] .
as 5 .ge purcahsed water, of course, 1
- 5 =2 = '

cause corrosion.

it, we will have to watch for

several coupon coryosion stat

0 viell, now, on that,

are nov producinq;

A - Mo, gir, NO sir.

MR. GRAY: 1 believe

py MR, UTZ:

o Is it a common pract

about a'millioﬁ'barrels,

wWhen tﬁe produced,

A It will probably evaporate,

about five percent of the fluid

you meniioned,that in the total

would

is a total of'about 30 percent of

Now, 1 would thing that this woul

to be ﬁutting down an ancoated

occur until about another

qnticipated three or four yéﬁfs pefore we get a sufficient

pack, and at that time?when”we
fiuids is the produced water.
sefresh’wéter, and it doeen‘t
when we start injecting
corrosion,lahd we plan toﬂbéVe»
ions " throughout our gystem.

this five percent of water that

«@ill that bhe injected immediately?

0 How will that bhe disposed of?

relatively: in the pit.

that's all the questions 1 have.

ice to pull'tubing, periodically,

yo

\
|
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n injection wells?

[

A Pardon? » PR

o
%

MWQWWM;§“;§wgggypn~brac§ice to puil tubing in injectibn

wells?

A No, sir, we wouldn't. We woudn't normally pull the

,

tubing unless we suspicioned we had a tubing leak.
a

@ I was at a little bit of a loss as to why you want to
wait four years?
A Well, the reason I said four years, becéuse that ‘is

when we anéicipate we will be getting back the produced water"

and it is the water that generally causes the coprdsion. This

‘'water that we're purchasing, and we have sighéd the contract,

ER M RPERES TOU DU JR ) W R
it's drinkable water.

sctually drink it. So, until we

do start to reinject the ﬁféduced,water, we don't anticipate

‘any corrosion. I went out and I looked at Double Eagle's

system, and it has been tﬁere six ornéeven years, and there
hasvbeen no céfrbsion throughout their system vet.

Q0 Well, I wouldn't question youf?State%éht as to fhe
water and the Double Eagle's system on down the road. I was

ng and putting

==

s

questioning the advisability of pulling the tub

plastic coated tuping in. at the time you start rxeinjecting

i

kthe produced water. I would gather that you were not convinced

‘that even then you will then have corrosion problems? .- -

A Being we are not convinced that we will at that time,
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— 2 of course, we will have -- we'll have to look and see what the
S . ) . .
_ z remaining life of the pProject is, and just what the completionsg
v
> ‘. [
-8 are at that time. We are like 4 1ot of oi1l companies, I guess,
o — . 5 =8 ¢ ; : . ‘ e
: = 1 =g we want to defer eXpense- as long as we can. I guarantee we
- as 3 gg will take care of it when it comes up.
=3 “ 3¢ SN ‘ ] . ) KA
— & 95 7 MR. UTZ: Are there any other questions of this_
e g i
L -4 . -
- , 3 witness? He nay be excused.
- = % 3 :
S 5;—; . (Witness excused.)
| S v
- (4] zZS . . i .
it g :-z‘ g'i’ . ‘ R B . . - « A
— a> £ .8 - ‘ MR. UTZ: Are there Other statements in this case?
H - x a . R N
i = 5 g S : B ‘ :
- = 3 x5 The case will be taken under advisement and the hearing is
By T .= B Q& , v '
' " Q. 5 ¥ . »
- = & «F adjourned.,
. '
N - >.\ z -g
hor= g 85;
) — z 2z
- — ] & =«
“ <
R ~
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~at Santa Fe,

STATE OF NEW NMEXICO )
.. ) ss.
COUNTY OF BERN LILLO )

(‘,e4¢4bg77/£424éé7 - Court RGDOLter, do hereby

I,

€2}e901ng a

ings before the New Mex1cc ‘0

certlfy that the

New Mex1co, ‘is

‘pest of my kxnowledge, skill and ablllty B

IN WITNESS WHEREOF T have affoed my hafid and notarial

YA

seal this

, day of

nd attachea transrrlpt of .proceed-
il Conservation Commission Exaniner| -.

a true and correct record to the

(‘/?M&4C¢4/, , 1965.

/ -

My Commission Expires:

&Ly/’f /7@ f’

Notary Pubyic —~ Court Reporterfk

ereby o¢°r , £y
ipLe roee Pl of the *'ure“; wEs o
SR PR LY O" Luse 3ig

l

fy that the foregning is

reenee rxoaxiner
onmission
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BEFORE EXAM!NER Utz | | | £l é’/ A
OIL CONSERVAT!ON CuMMlSSlON | = :
a0l exmprrno. 27| SWEARINGEN QUEEN
S— o SHUGART POOL
- l,‘CASE NO.. =2 32 Eddy County, New Mexico
2L Hour Initial Potential : __Yune, 1965 Daily Fro&ﬁétion
: : ‘ Completion : - ‘ '
. Well o : Date . 0141 Vater 011 Water Cas M.C.F,
| Section 11-T-18-S, R-31-E
r X - ) ‘ . Liah ‘ ‘
Atlantic Johnson Federal 1 L-4=39 - 30 0. 1.8 . 0 e
Section 14-T-18-5, R-31-E ' |
Atiantic Svearingen "A" Federal 1. 1-20-39 B 0 1.2 0 3.1 i
Atlantic"Swearlngen HAR Fedexal 2 9~13-39 20 0 1.2 0 ——— |
Atlanticff‘s'nearingenf“A“ ‘Federal 3 .9-13-39 10 0 o2 0 — ‘
Atlantic Swearingen "A" Federal 4 2-28-19 25 O o2 o ——

- Atlantic Sweavingen "A" Federal 5 8-29-55 320 0 o7 ok — |
Atlantic Swearingen "A" Federal 6 5-25-57 170 - o 5.1 3 16,2 1
Atlantic Swearingen A" Federal 7 7-25-58 - 100 0 3.7 1 11.1¢7 |
Atlaftic Swéaringen "B" Pederal 1 11-15-52 60 o 2.6 1 3,9 |
Atlantic Swearingen R0 Federal 2. 1-31-57 400, 0 1.5 o 6.8
Atlan_td.c Swearingen "B'-Federal 3 11-21 =57 «250 0 3.0 . .1 13.8
Atlantic Swearingen “B* Federal ‘L 9-22-59 100 * 0 5.7 ols 6.6

] Atlantic Swearirgen "B" Federal 5 = 10-24-61 - 55 0 5,5 3 92,0

32,4 1.7 70.5

ot R R RN
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AtlanlicR!.chileldCompany

North American Producing Division
New Mexico-Arizona District

1

p.0. Box 1710 AJge -’ﬁﬁ‘ﬂ

Hobbs, New Mexico 88?40 ‘
Temphone5053937163

1978

June 7, 1578 -

New Mexico 0il Conservation Commission
P. O. Box 2088 _
. Santa Fe, New Mexico 87501

“Attn: Mr. J. Ramey, JTr.

Secretary—Director

Re: produced Water samples required by
Commigsion Order R-2969 eiytered in
" cage No. 3302, concerning Atlantic
Loase o et >
Richfield Cocmpany = Swearingen -
Shugart waterflood Project

‘Gentlemen :

As per the above order, we submit the resuii':s% of
]:gboratciw analysis of the 1atest produced water
sariple from.the Swearingen Shugart waterflcod
project. ‘ g

yours very truly,

L. C. Hudry )
Senior Operationg Engineer

. LCH:rm
Attachment

cc: New Mexico 0il Conservation Commission
pP. 0. Drawer DD .
Artesia, New Mexico 88210 e

New Mexico State Engineer's Office
State Capitol B 4
Santa Fe, New Mexico 87501
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PRODUCTION PROFITS, INC.

Petroleum Service Laboratorn.
DALLAS, TEXAS

ctient___Atlantic Richfield Company

Freld___Shugart

Source of Sample,

Date Collected

Lab. Number

L2

. ANa “‘lll“ll““llllll"ll llll'"ll'lllll"ll'lll!‘ illlllllll"llllllI'lllllllllll I'lll’{lllllllll lllllllll‘lllll“ll 1 llll[llll‘l’ll'llll'"“ "”i""l‘“""”l"-" ""l“"l'"'I"""""' Cl
__tgg [P U M l |

- Fe ||ll|ll||'ll||'|lﬂ'llll'llllll!lﬁﬂlIllllllllIillll|I|II‘IIH'!lll‘llll'llll'lllihlzmm
10 :

LVED SOLIDS ANAL} . o BRECHP AND_SUSPENDED SOL ysi

{Number Below fon Symbol Indicotes meq/ Scale Umﬂ

mhmlnulau»hm'unlunhn.alunlsm‘lmlxmlnu'm|||m!unllmlnn!m|hm CO, o
I 10 ’

County__Eddy State Neﬂ Mexnco — ,
Lease Swearmgen Waterflood  wen no. ‘
‘Formafion___ Depth Perf. : ‘
Produced Water :
5-13-78 by
REPORT OF WATER ANALYSIS :
, A=7343 ___ Specific Gravity —1.0192 pH. B TeT
Total Dissolved Solids______.__ 285684  Resistivity (Chmmeters at 68° F. ) J—. X | Hydrogen Sultide. M
-DISSOLVED MINERAL ANALYSLS PATI’FDN
6 I8 s 10 5 ‘ o s 10 15 20

10

———

: mg/t meq/t . mgli
Total Solids (Calc.) 28684 , . Total Undissolved Solids
Sedium (Calc.) . 8120 _3583.1 Oil (Soivent Soluble)
tron  (Dissolved) . O . Qe Acid Solubles
Barium .. 0 Ce Iron as
Calcium 772 38.%5 Calcium . as
Magnesium ‘ 650 538 Magnesium_ as
Chloride 14900 42052 ' Sulfate as
Bicarbonate 232 3.8 .
Carbonate 0 0« - Organic (lgnition Loss)
Syiiate 3010 2 l 0 Acid Insolubles —— U
Sand & Clay — '
‘ Barium Sulfate (Quan.) . ______ !
TOTAL_IRON A —_— 12 (Qual.) :
SOLUBILITY CALCULATIONS l :
Calcnum Carbonate Stability lndex at 77° F Y - Scaling Tendency i‘ls__‘_____
Calcium Sulfate Stabmty at’95°F i )
Concentration. 21 ‘n ! meq/I. Calc. Solubility _5_]__'._!_5_meqll. Percent Saturation ___3_6_3__7_6
- Barium Sulfate Stability at 95° F '
Concentration___________meq/l. Calc. Solubility _____meq/Jl. ... Percent Saturation
REMARKS - .
|



AtlanticRichfieldCompany

North American Producing Divislon
New Mexico-Arizona District

P.O. Box 1710

Hobbs, New Mexico 88240
Telephone 505 393 7163

Jutie 7, 1978

New Mexico Oil Conservation Commission.
P. O. Box 2088 : :
Santa Fe,; New Mexico 87501
;o
Lo ) /
Attn: Mr. J. Ramey, Jr.
: Secretary-Director

Re: Produced Water samples required by
Commigsion Order R-2969 entered in
Case No. 3302, concerning Atlantic
Richfield Company - Swearingen -
Shugart Waterflood Project

Geﬁtlem_en:
As per the above order, we submit the results of
laboratory analysis of the latest produced water’

sample from the Swearingen Shugart waterflood B S \ 2
project. ' -

Yours very truly, | o | L : l
L. C. Huc&ry _ A—r,Z:\ | .
Senior Operatioiis Engineer ) v R Y
Attachment ‘ “ ;

cc: New —Mexico 0il Conséfvati'on Comr_ﬁission

'P. 0. Drawer DD
Artesia, New Mexico 88210

New Mexico State Engineer's Office , ’
State Capitol .
Santa Fe, New Mexico 87501




REMARKS - ‘

. - PRODUCTION PROFITS INC.,
Petroleum Serpice Laboratory
DALLAS, Texas
c:iont-—Aﬂﬂﬂii&Rinbﬁald__chpanL ‘ ‘
- , . ————_County__ Sfate%
Field___Shugart Lease Swearingen Waterﬂood w..-n No. ‘ 4 '
Formation ] - : Depth Perf.
Source of Sample Produced Water
Date Collected 5-13-78 by
REPORT OF WATER ANALYSIS :
r Lab. Number A=?343__ Specitic Gravity _4_.3132 pH 747
Total Dissolved Sohds\_asm_ Resrstrwty (Ohmmeters at68° F -s.28 3"‘ﬁfdf6§éh”§iﬁfi&e_ SENS
il DISSOLVED MINERAL ANALYSIS PATTERN
20 15 10 5 . (1] 5 10 - 15 20
Na "I' Ill'l "I’l"ll"l llll,lllll"l""lllll" lllll"ll‘llllllllllllll llllll‘ llll"'lll.llllll !|II'IIII'|I|I|IIII " llll‘"lllllllllll!'”l) [l "H‘""'""'"" “"I““I""l"ll'#"' CI )
—ag¥ [T PPy e
1 0 . y 10
o -1 / 1 . . 3
g H "‘ 3 lll' H'!'H"!!'H{'!HH!*H’!*H"’ SQ.‘
0 : l 10
Jlil'llll,}l""lll.’lIlilllll’llll]l"l’lIlIIlIllll!lllllllllli,;"lillll’lmllIlllml’ml ) mhmfuu'u.llnu’nulunhmluuhmIuulu||f||ulun’uulun!lmfun!unlun, CO,
{Nun.oer Below jon Symbol Indicates meq/Scale Unip 10
QLS-S-QMILS_QLID_S ANALYSIS : oo PFf""""‘""f"" AND 3USPEN E {
_ ‘ mg/t meg/i - mg/1
Total Solids (Catc.) 25684 Total Undissolved Solids
) Sodium (Calc.) — _8120- —353.1 Oil (Solvent Soluble)
1 Iren  (Dissolved) _— 0 _ 0. Acid Solubles :
Barium —_— .0 — 0. Iron » as :
P Calcium —— 1772 ___38.5 Calcium as
i Magnesium — 650 . 9364 Magnesium e
" Chloride 14 9Qf' 420.2 Sulfate as i -
Bicarbonate .-\2_.‘2 —— _J.8 —_ e , —_—
Carbonate —_ 0 — Oe- Organic (Ignition Loss) —_—
Sulfate 1030 _M Acid Insolubles ) )
Sand & Clay ' —_—
‘ . Barium Sulfate (Quan.) ______
TQTAL_IRON 12 (Qual.) _—
SOLUBILITY CALCULATIONS -
Calcium !‘arbanate Stabitity index at77° r —_— '49 Scaling 1ehdency LQ_L_
Calcium Sulfate Stability at 95°F )
Concentratton—Mmeqll- Ca!c So!ubmty M_meq/l Percent Saturation M
- Barium Sulfate Stability at 95¢ -
Concentraiion\meq/l. Calc, Solubility meq/l. - Percent Saturation ~

e ———
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Norih Ametrican producing Division
New Mexico-Arizona District

P.0. Box 1710

Hobbs, New Mexico 88240
Tewphone5053937163

e CURSE o
SOLNA T '

«. iy AT

Sep . Gl

E—

oA

January 17, 1978

New Mexico 0i1 Conserﬁétf6ﬁyt6ﬁﬁﬁ§s%6ﬁw
p. 0. Box 2088
Santa Fe, New Mexico 87501

Atténtion{ My. J. Ramey, Jr.
- Secretary-Director

pe: Produced water samples requiregrby
Commission Order”R—2969,eﬁtergd in
Case No. 3§ggj_concerﬂjpg‘Atlaﬁtic
Richfield Company. - swearingen -

Shugart Waterflood Project

e

-

Qeﬁtlemen:

As per the above order, We“gubmitwthe7f95u1ts
of. laboratory ana1ysis of tbe,]atest prodUced.

wStef“saﬁp]e from the Swearingen Shugart water-
Flood project. .

Yours very truly,

LCH:ac ,
Attachment

cc: New ﬂéxiéo 0i1 Conservation Commission
p. 0 Drawer DD .
Artesia, New Mexico 88210

New Mexico State_Engineer'SVOFFice
State Capitol ’ ‘
Santa Fe, New Mexico 87501
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PRODUCTION PROFlTS “ING. L _ )
N ) Petroleum Scrvice Laboratory ol 1y R
: DALLAS, TEXAS ’
Client.. ATLANTIC RICHFIELD COMPANX e R |
_ County:. Eddy | ___ State New MeXxico
Fielg___ Shugart Field Leose SWEATingen Waterflom_:}, No.
Formation : Depth Perf. N
Source of Sample PI‘OdUCGd Water-~Sample _ . ,
Date Collected_%.c . & on £t lid . by 224 A ooy :
‘ /277 . VAR ! [ :
REPORT OF WATER ANALYSIS | o
Lab. Number A=7129 Specmc Gravity 120792 pH . Y ¢ B I

Total Dissolved Solids

119427 Resistivity (Ohmmeters at 68% F) « 068 ‘Hydrogén Sulfide ARSENT
‘ DISSOLVED MINERAL ANALYSIS PATTERN

'—20? 15 0.7 s L o 5 10 15 - 20

rl"lllllllltlilllll'lllllllllllllllllq"lllllllrIllllIllllllIllllllll!lilllllllllllllll lllll

1000
100 H*"H}'H'Wmlﬂ i ’l’m}‘"‘h*"’f"“}*m}%MHn} i

m!%}w}mx]uu]mr}m#mM'u'pywﬂmqw}wm[nu’m[uﬂ

preaijon mlrmliuirmlm||mlluullmiluxlm-lunlm'l'"'l'"‘Ih.llu"l""{""&90— l .

mr}mr}mrlmﬂmﬂuu}mnfmlﬂnluﬁllm}hn{m&bmﬁuﬂunlm&]m
l}ﬂ{ihl}m}[%!iHIIHH]%I}Hﬂl%]lilflﬂﬂlmﬂﬂH{quuﬁlﬂu}lﬂﬂmﬂHH{lm

Fe llllI!IlﬂlllIIll“l'lllllllll'llll[lll||Il!ll(lnl!IIII‘Ill[ll;ll(llllllll"!llllm
AOO - .

{Number Below lon Symha! Indicctes nieg/ Scoie Unifl

ISSOLVED

LIDS ANALYSIS

L mg/t - megli
Total Solids (Calc.) 119627~
Sodium - (Calc.) __33800 _1469.4.
iron  (Dissolved) 0 Qo
Barium —_— 10 o1
Calcium .. 3510 _17S.1
Magnesium 5810 4776
Chloride 712200 20360
Bicarbonate — 117 118
Carbondte . — Q.. -
Sulfate 3580 745

TOTAL _IRON : 5

SOLUBILITY CALCULATIONS

Calcium Carbonate Stsbility Index at 77° F

Ca!cmm Suliate Stability at 95°F
Concentration__ T4+ 46 meq/I.

Barium Sulifate Stability at 95¢ F
Concentration______+ 15 meq/1.

REMARKS

" Calc. Solubility 710 ¢ A0 megq/1.

Calc. Solubitity _ Qe ____meq/L

Illllllll'I(lllﬂll!lll|l|lI|'I;illllll‘uIlll||lIIHII“|liilillillllll\lllllll'ﬂ"lllll!lll!lilll

| 6o

Total Undissolved Solids
" Qil (Solvent Soluble)

HCO,

S0,

‘100 {

Acid Solubles
fron as,
Calcium as i —
Magnesium as :

Sultate as

-Qrganic (Ignition Loss)
Acid Insolubles
Sand & Clay

Barium Sulfate (Quan.) ________ |
(Qual.)
« 80 ' Scoling Tendency POS.
Percent Saturation _100.00
Percent Saturation 100.00
"




North American Producing Division
New Mexico-Arizona District

"P.0. Box 1710
Hobbs, New Mexico 88240
Telephone 505 393 7163

AT

) ]0“§

. ‘ » L
«-September -1, 1978 - NI - L

New Mexico 0il Conservation Commission ) e T T
P& 0T Box 2088 ‘ : ’ :
Santa Fe, New Mexico 87501 :

Attention: Mr. J. Ramey, Jr.
Secretary-Director

Re: Produced water samples required by ' L
_Commission Order R-2969 entered in e :
Case No. 3302, concerning Atlantic - o S It
Richfi eld Company - Swearingen - i
Shugart Waterflood Project )

Y.Gm;lﬂ emen:

As per ‘the above order, we submit the results of:lab-— B , i ’
oratotry amalysis of the latést produced water sample
from the Swearingen Shugart waterflood project.

Yours'very truly,

%M.(

[~ Gilas "-

L. C. Hudry

LCH:ac %
Attachment : N

cc: New Mexico 011 Conservation Commission
P. 0. Drawer DD
Artesia, New Mexico 88210

New Mexico State Engineer's Office
State Capitol
Santa Fe, New Mexico 87501
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UNICHEM

INTERNATIONAL

TN

Home Office 707 N. Leech, P. O. 8ox 1499 / Hobbs, NM 88240 / Ph. 505/393-7751, TWX910/986-0010

Atlantu:_Rl chﬁ eld“ I

Field __ Loco_ Hll]_s,m

o

lease '~

5 Type of Sample

. Sweari nge):,,.Wate_t_.Eiﬁoo,dM_

“J i\“*- .

___Sdlnpling Date  8-30-78.__ .

e AT R AN ALY S e
L 1 TONIC FORKA , me/l e o
Calciom {Cot+) ~ e 150,74 | 3015 _
Niagnesium (Mg++) : _ - 238.78 - ?,Rﬁshu
Sodivm (Na+) (CALCULATED) 1,529.07 | 34,923
“Iron (Total) N ) IR ; T
v J - Bicarbondte (HCO ) R T e = 3 "0.10 ] 616»-“:::::‘
-t o TiCorbonate (CO g o) T L . _Not Found :
. _Hydroxide (OH-} . .. ot Found___-__
~ _Svulphate (5O, -] i 2 93.49 4,500
i Chloride LC,L:L — SR 1,804.80 .| .. 64,000 :
i Total Dissolved Solids j . B T ;__* 109,919.. ;
{ - :
% i : - I : .M - R N —
P 1.3 ph ¢ 68 °F . -~
Dissolved Solids an Evap. at 103°- 105° C . o
_Hardness as Ca .CO, — {38952 | 19,476 X
“Carbonate Hordness as CaCO, (lemporary) . o . o _10.10 506 - .. -
“Non-Carbonate Hordness as CoCO, (permanent) 1 379.42 _-*18,9741,,_--.--~._~
Alkalinity as CoCO, L - d_ 1010 1 BOS5_._
Specific Gravity ¢ 68° F - 1.075 A I

* mg/l= milligrams per Liter

* mefl=

CaC03 Scaling Index pos1t1ve @ 86°
™ ‘ CaS04 Scaling Index positive (0.32)

m:ll:equwolems per Liter

(0.88)

U-LAB 31 (REV. 6,78)




AuanﬁcRichﬁeldCompany North American Producihg’b_ivlsion
New Mexico-Arizong District

. - Post Office Box 1710 - . LT T e »3}:?’
' : ) Hobbs, New Mexico 88240 da :fw‘ffff?il!‘ -
- Telephone 505 393 7163 LT T t :
v o i ) R 137 7 4 :
. { A4 )R ~ '\f LJ’ ‘ ,‘ Jj (
{ TUVATION SO !
j o RSN !
SO ;
i
March 30, 1977 , ‘ ' P
- . ) P v ] ‘L» B
. ” New Mexico 04} Conservation Commission -
: P, 0O, Box 2088 - - o i
Santa Fe, New Mexico 87501 ‘ o §
Attention: Mr, g, Ramey, “Jr. : gi
Secretary-Direétor :
: Re: Produceq water sampies requirgd;by o . ’ ‘ Hffg
w . 3 Commission 0;dgf»R-2969’gn§gred in : : :
R § ‘Case Nb.”3302,fboncéiﬁingﬁAflantic i
3 Richfiqld Company - Swearingen - £
i g . Shugart Waterflood Project s :
3 & ’ i ; '
: § ) Gentlemen: g N
g ' As per tﬁe“ébovéfdfdér;'We submi t the resiiltg ;
,xg h of?laboratory analysis of the latest broduced !
s .€§ water sample from the Swearingen Shugart water~ i '
' f'&% flood Project, é
2
g Yours very truly, 5
23 :
b3 :
: ICH: rm _ - ! T
Attachment
t
CC:  New Mexico 0il Conservation Commission i
P. O, Drawer pp :
'Artesia, New Mexico 88210
New Mexico State Engineerts Office
State Capitol . :
Santa Fe, New Mexico 875031 ‘ ;
?
]
c1
!
i
¥

W \




PRODUCTION "PROFITS, INC.

C , Petroleum geruice Laboratory
DALLAS,

(-
<

( Lab, Number /A:jxﬁnl———‘ specific Gravity ‘ /L_-,Glﬁ-‘? pH : 5.8

» Total pissolved Solids;/',l,ﬁ_s—é—al Resist?vify (Ohmmeters at 68° F.) /__-,0-&4 Hydrogen sulfide EBESEN T
Y ) - DISSOLVED MINERAL ANALYSIS PATTERN

0 5 ¢ 10, 15 20

-~

B & 10 5 o _ : :
1 Oobloa |l|i|l|l‘““‘““‘“:“\"I»“‘llll‘ll|l\llllp'll\lllI‘"“‘I\II\II“\“‘l\llll‘“"\““‘l I‘"\I “,7‘H“‘llll!lll\\‘lll‘l“\l““\"“\““\““‘I‘“\““l““‘““\"“\ll“‘“ll‘Il“\““‘ c} 000
e m{m\\u\th\\tu\léi{\\“\\\“\\\n\m\\m\\gml,x\\\\m{m\a{\\nu\ﬁu\u i K\

e 100

4001 ¢

. e m’gm\m!\\\\\\\u1\xu\\‘u\\\m}\m\\nu\mﬁ\mi‘mn\uu\m'\m\\m’.m&@m\m\ H‘.\\\\\&ﬁi\\ﬂ\‘\ﬂ\\ﬁ\\\m\\ﬂ“‘siu\mx\;u\“\u\\\su\m\\\m\\m\\m\\\\_\ 504
o k | ‘ | \ 100

Fe: \Illl‘i‘\!:!ll‘lltl1|lll‘lll|‘Illl‘lll\l‘lul‘l\l\\llII‘“lllll"‘l\ll‘l|ll‘ll|l‘ll\|‘|“|‘l|ll‘ml llll‘l\;:A’/'l:l.\llil‘lll.i‘llllhll-l‘llII“III‘““‘“I\\IHI‘Illl‘llII‘\H\‘\\I\‘A\H’I‘Illl‘lll\‘"h €0,

\ __,__‘xgg\,__. }i v {(Number gelow lon symbol (idicates meq/ Sccle Unit) 100
{ DISSOLVED. SOUDS ANALYSIS ooeCIPITATED AND SUSPENDED SOUDS ANALYSIS ‘
, . mgll . mealfi . - me/!
, Total Solids (Catc?) 105623 _ Total yaissaived SoUds
\ sodium (calc.) 33300 14460 oil (Solvent Soluble) e
teon (bis‘solved) /,_3—6’3 _12-0 Acid Solubles [
g Barium . /; = {ron __,_,_,_as/.-_,,_ -
A ) Calcium 2820‘ 144 . Caleium  —  as—— ———
" Magnesium ) - _,_,_,_—9-9—0 __2,3_5,:—4 Magnesium/as/‘_;;../— I
“Chloride S 63000 _x_'me.@ sulfate as_— I
Bicarbonate /,2—19 T 3-4 - — R
carbonate _,/Q S ‘ Organic (ignition LosS) JE—
sulfate » 2960 616 Acid Insolubles -
Sand & Cl3Y ,.,-,.,; '
L Barium sullate (Quan.) .
TOTAL {RON . §2§§ (Qual.) -
SOLUBILITY CALCULASIONS
Calcium Carbonate stability Index &t 77° F.- ,‘1.1;._1,_8, Scaling Tepdency ,ﬂgﬁ:’,ﬁ
Calcium Sulfate stability at as5°F ) .
Concentralion,ﬁ_L;il mea/l Cate. Solubility wmeqll. poreent Saturation’ /ﬁﬂ;l}-
garium Svuifate stability at 95° F ‘ ' :
Concentration/meqll. Calc. Solubility /meqil. percent Saturation —
REMARKS |
N
N

x \m\\m\\\\\\uu\nﬁkn\\u“\iﬁ\}ayy\\m\ml\x\\\\ué\m\‘\am\!m\'.m\uu\\m\ HCO, o

T8 SN
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‘ AtlanticRichtieldCompany  North American Producing Division Dot 31‘ ,f\
New tcxico-Arizona District S T _,"’; : ,,/ \
_Post Oftice Box 1710 ‘ b oo ~ s ;«'i \,:;7“;\ f"“l i
, : : Hobbs, New fdexico 88240 e e L ,i; NG \4,‘{" A
o e " Telephone 505 393 7162 ’ T VPR WA \\“// B
: : ' = _ ) ST T VATION oy .
oy Rt : P
~ ' o St
- b
B
(I
b
Vo
Vo
March 350, 1977
New Mexico 0il Coiiservation Commissionw .
| P, O, Box 2088 E b
. Santa Fe, New Mexico 87501 P
i B - v :{
Attention: Mr. J. Ramey, Jr, ‘
Secretiry-Director ) ¢ 7
Re: Produced water _samples required Ly ;
Commission Order R-2969 entered in ;
\ Case No, 3302, concerning Atlantic £
’ Richfield Company - Swearingen - $y
- Shugart ‘Waterfiocod Project
7 Gentlewmon ’ :"‘5
As per the above order, we:submit the results
of laboratory analysis of the 'latest produced
water sampleée from the Swearingen Shugart water- f
flood project, ’ -
Yours very truly, ~ T o e
. | 'l :
v, —
%,’ é"&tz/ ¢
L. C. Hudsg
LCH: rm
Attachment
' : cé:o . New Mexico 0il Conse':‘rvation CommiSsion
ST : P. O, Drawer pp - -
B S ' Artesia, New Mexico 88210
L ’ New Mexico State Engineer's Of"}fice
L State Capitol . ,
i ' Santa Fe, New Moxico 87501
{
i




- PRODUCTION PROFITS, INC. o~
' Petroleum Service Laboratory T
- DALLAS, TEXAS DR
Cilent Atlantic Richfield Company
‘ : N County. -Eddy
- piatd - ——Shugart ’ ,_easeSwearlngen Waterflowéu

Formation - Depth

s.,ume of Samplé__ Pr oduced Water Sample e NS
’ Dats Coltected_,ée [en .éz’zL_ﬁﬁ_b'_/____by Cec / J 0/{ 9:&»1 i

Joénm 2-23-77

i REPORT OF WATER ANALYS!S

- Lab. Number A=6801 Specific Gravilty . 1.6759 pH 5.8

Total Dissofved Solids__- 1 0S623_ Resistivity (Ohmmeters at 68° F.)____« Q84 Hydrogen Sumde_____EB__SE_T

DlSSOLVED MINERAL ANALYS!S PATTERN

20 13 10 5 0 s 10, 15 ‘ 20
Na Illllllllllm‘lllllllll llllilln'lm‘nllllm Ilillllllillll‘ll!l*llll llu‘nulllnr llllﬁ \ullll l""l""'"" |Ii'lllilinl"mlilm mllnmlnnlnurm mulnuilfnrm'nu .
1000 I P | _ ' e lOOO

G Mm T e -u‘lI]ﬁi}h‘ﬁ}ﬂh[ﬂ;s{H#}ﬂﬁ]:m[mr{ih|[nﬁ{m;{fm[;i#lm':};ﬁi[fiifllifi}i’ﬂi[|ns Heo,

B N ST 1 o
Mg Mm{uu{ms}uﬂun]:u;]smlws[wt uu].ﬂym[mt{uu!uee{sm[&m il m[nH{nH,m&[aﬂ!]lm{mmm[m;]uu[sm[uu m[uu]uu[im[::::{m:{*mlsuu S0,
- 100 ‘ - - 100
Fe . uuhmlu|Jnu'lmImlllnl’nn’uulun'unhm!.uu!:......u!uumuluuhmhm uuﬁmlmduuhm'uuluu!nmluuluu'uulmxfuuhmluulmrluuhluluuluu ¢y, !
0G5 o (Number Below lon Symbol Indicotes meal Scals Uait 100
DISSOLVED SOLIDS ANALYSIS - , PRECIPITATED AND SU PENDED _SOL| _NAL’Y&&
' mg/i meq /! ' Sl . : meg/l
~ Totaf Sofids (Calc) 105623 . . Total Undissolved Sofids —
Sodium  {(Cafc.) . 33300 _1446.0 Oif (Solvent Soluble) ~
tron  (Dissoived) . 363 13 o_O Acid Solubles
Barium L. = fron ___as
Calcium , 2890 442 calcium as
- Mignesium | ; 2900 238, 4 “‘Magnesium as _
Chloride . 63000 1776. . 6 Sulfate as :
Bicarbonate : 210 34 —
Carbonate - 0 D Organic (Ignition Loss)
Sulfate . 2960 61.6 Acid Insolubles
Sand & Clay —_— .
: - Barium Sulfate (Quan.) :

TOTAL IRON ’ 585 (Qual.)

SOLUBILITY CALCULATIONS ' - - :
Catcium Carbonate Stability index at 77° F : 118 Scaling Tendency MNEG.
Calcium Sulfate Stability at S5°F ¢ : )

Concentration__6 1 ST _meq/L Cale. Solubility 12+ 68 meq/1. Percent Saturation _B4.71
Barium Sylfate Stability at 95° F » -7 '
Concenlratton__________rneqll. a Calc. Solubility __"~__, meq/l. Percent Saturation
REMARKS
1

LAt e e — . n



AllanlicnichﬁeldComp

-

any  North American Producing Divisjon
New Mexico~Arizona District
Post Office Box 1719
Hobbs, New Mexico 88240
Telephone 505393 7163

7

Januany 4, 1977
New Mexico 07
P- 0. Box 2088 ~ -
-Santa Fe, NM 87501

Afténtion:

ﬁgﬁfﬁz

Conservation Commission

‘Mr. J. Ramey, Jp.
Secretany-Directoﬁ

g ST e

st n ‘
o ISERYAT
. COx Santa Fe

“Re: Prounéd‘haiérﬁsamﬁTGSrreqﬁirédfhy

Connﬁssion'Obder,R-ZQSQ entered in

Case No. 3302
Richfield Company
Shugart Waterflood

,Iconcerning’At]antic
~ Swearingen -
Project

Gentlemen: .

As?pgrfthE“ébove srder, we s
of Taboratory analysis of ¢
the Swear

water sample from
flood project. .

Yours very truly,

L. C. Hudry

LCH/rd
Attachment

¢c:  New Mexico 0i1 Conser

» 0. Drawer pp
Artesia, NM 88210

ps

ubmit the pesylts
he”latestcproduced
ing

en Shugart watep-

vation Commission

i

New Mexico State Engineer's Office

State Capitol
Santa Fe, NM 87507

)
/Lﬁ“J
/'—7‘1:/
e*}\‘ﬁt‘ ra i siE A —iON CO?R!‘A
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PRODUCTION PROFITS,

Feiroleum Service Laboratory”

INC.

REFSET

}
"{K JAN -5 1977

g DALLAS, TEXAS
; . i
ciient_____Atlantic Richfield Company ,.%ynesgvﬂlnhl rm}M
- _ ; __County___Eddy State___
Fiela______Shugart Lease well No.__ - "
Formation. Depth Perf. i

Soti-ce of Szmyte
Date Collected

P
Lab. Nurniter
Tote! Dissolved

Toial Sclids 7.

Sodivm

Iron [aaieY]
"Eerium

Ceacuim

A 2Ty

&
N (.
>

N
»
~+
-
"

o m
e

tn

ey 'llll !!'I'IHI!III !J 'E

Swearlngen Waterflood

by

.REPORT OF WATER ANALYSIS
__1.0753 pH._

A-6T28

Specitic Gravity

D eD

s 1Q7216_ Resistivity (Chmmeters at 68° F.) — . __+08S5 Hydrogen Sulfide___PRESENT

DISSOLVED MINERAL ANALYSIS PATTERN

'

13 i
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RN, Illllllli‘lllllllIlllll'lltulillnllnlll!lvllul‘un’ulI;nurnllnurl||ru|lull
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i .lxiiiigiriﬁ}liﬂ!ﬂ%t%”.%!!HEEEIEEHHIL!E%J co,
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'(Number Below lon Symbol Indicotes méq/ Scale Unit) 100
3ANALYSES ‘ PRECIPITATED _AND SUSPENDED SOLIDS ANALYSIS
mg/! meqfl » ‘ mg/l
=) 107216 X Totaf Undissolved Solids ——
) es 1412.0 Oil (Soivent Soluble) IS
; ... 1570 __56.4 Acid Solubles o
- - ng ‘fron 2s e e .
___ 3110 _188.} Calcium -__ __as_. .. . _______
'27"‘30 _ﬂ_?;?-_zi_'_ll f»fagnesium_,___f_as~ e IR
__64900 1830.2 Sufate  ____as. . __.__ .
36 « 8 SR
- 0 O« Crganic (1gnition Loss) —_—
2400 49.9 Acid insolcbles —
Sand & Clzy —
Barium Sulfate (QuOn ) B
2100 {an____,a__

= TIONS

“iability Index at 77° F
“Lility at G5°F
an__ 4992 meg/l
.bility at 95° F
TRl meq /1.

~-1.98
Calc. Solubility ST « 89 meq/L.

Calc. Soiubility meq/lL

Scoling Tencuency KEG.
Percent Saturalion

Percent Saturaliion

RN

e
e I Yo e e T

e o - —




T {m’(‘%" mm’md‘? RN enen

é/y, )/ "% An inhibited fluid is uséd in the annulus be-

T4
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3 Sep 2 A G

MAIY Goyo

o STA?E OF NEW MEXICO
TATE ENGINEER OFFICE - & )
e SANTA FE o
S, E. REYNOLOS , ) ADDRESS‘CQRRESKONDENCE ¥O1
2 STATE CAPITOL

T o
(STATE ENGINEER September 21, 1965 SANTA FE, NEW MEXICO 87501

Mr. A. L. Porter, Jr.

Secretary‘Dlrector .

0il Conservation Comm1551on
‘ Santa Fe, New Mexico

. Dear Mr. Porter:

Reference is made to the application of Atlantic Refiniﬁg
Company which seeks approval of the Swearingen Waterflood
Project consisting of 720 acres in Sections 11 and 14,

Township 18 South, Range 31 East which was the subject of

Case 3302 heard on September 8, 1965.= i

ThlS offlce offers no objectlon to the granting of the
" application providedy

(}Ey L _&? The coupon method ‘of measuring corrosion is
e ©  used from 1ncept10n of irnjection and reports

" furnished to the 0il Conservation Commission
and the State Englneer Offlce, giving the
_results of the examlnatlon of the coupons every
three months.

s

tween the casing and tubing.

]  %: The 0il Conservation Commission and the State

o v * Engineer Office are immediately notified when

(\:2/////// re- 1n3ect1gn of produced water commences and
' are furnished an analysis of the produced
water every sixty days for the first six
months, following commencement of use of

produced water and at longer intervals after
the end of the gix-month period.




47 o
ot e N T
The disp al”of"groduced water into unlined

Pits shall be lifviteq Wh‘alf barrel per
day per-well. [/ . _— /% IR

T

TN L ~~~~~ -

in the casing, ¢t
the plans Suomitted at the heari

Any changes

Yours truly,

'S. E. Reynolds
State‘Engineer

BY‘M.& :
Frank E. Irby (i?P//
"Chief ﬂ -

Water Rignts Div,




LAW OFFICES
HINKLE, BOMDURANT & CHRISTY

HINKLE BUILDING

CLARCNCE £.HINKLE
W. E.BONDURANT, JR.
S.B8.CHRISTY v
LEWIS C.COX,JA.
PAUL W. EATON, JR:
CONRAD E.COFFIELD

RoSWELL,NEW MEXICO

Sy s

o
OoF COUNSEL:NIR)A}:" N.DDWQ::
. .
TeLePHONE ‘&22-6510
AREA Cong 505 &2

PosTt Orﬂéjaox Oy

SAVAW

ol
™~
22

£

@ -

=

ot e s e

HAROLD L. uzusu‘.v,..n. ‘ August . 1965 ; g
MICHAEL R.WALLER - . ~
Tt e
0il CgﬁserVation Commission
Box 2038
Santa Fe, New Mexico .
Gentlemen: .-
We enclose in trlpllcate application of The
Atlantic Refining Company for approval of the Swearingen
Water Flouvd Project 'in the Shugart Pool. We would like
to have thq matter set down for heating at the first -~
examlner s hearing in. Seotember, which we assume will
be oeptember 8.
We are sendlng a complete copy of the appllca—
tion to the State Englneer. -
) Yours sincerely,
BONDURANT & CHRISTY
S
CEH:cs
Enc.
cc: State Engineer
cc: The Atlantic Refining Company
LB
Do KET MA‘




é—\ ]NRUWNR!hMTO:
- . UNITED STATES - e }
DEPARTMENT OF THE INTERIOR :
- 2 | S GEOLOGICAL SURVEY ' iy - o
%r ” ' . EX40 él / /l/C'?, 7 o

- T 0. Draver U ____ | |
] - | BEFORE EXAMINER Ulfey, N venico 08210 R T
<[] | Olb CONSERVATION COMMISSION | - | |

LV exwert no. 7/ o Mey 25, 196

o e e

L .| |.casEno. DT >
The Atlantic Refining Company
Po‘ o. Box'_ 1978 ‘ ’ R
- Roswell, New Mexico Re: Swearingen Waterflood Project
' ' Shugart Pool, T. 18 S., R. 31 E.
Gentlemen: Eddy County, New Mexico

Your lettér of May 17, 1965, requests approval to {institite a water- R
‘flood of the Queen formation in the Shugart Pool,” T. 18 S.; R& 31 E., g g
. Eddy County, New Mexico. Atlantic has 100% working interest of the ‘
project area which involves 720 acres consisting of Federal /leases
Las Cruces 029388(b), described as the E/2 SE% sec. 11, Las Cruces
047633(a), described as the NEY, SE3NWY, and N/2 SEY sec. 14; and Las
Cruces 047633(b), described as the W/2 NWk, SWiRWY, Swy and S/2 SE%
“gec. 14, T. 18 S., R. 31 E. There are no other lands involved in the
_ project area. 2

i

You propose to operate ;hé’project on a lease basis and to flood on an

80 acre five-point pattern. There are 13 ‘wells involved, six of which RETEEE
are to be converted to water injection. Only the Queen formation will L

be flooded, which is at an average of 3500 feet. - S &

SPIRE
{.}‘!.“;HJ

the area outlined above is satisfactory to this office and hereby - ; N
approved subject to approval by the Rew Mexico 0il Conservation Com~ :
mission and the following: -

t
i
i
ii The proposed plan for operating your Swearingen Waterflood ffoject in
| \
i 1. This project will be operated in compliance wiehjthe
! © New Mexico 0il Conservation Commission regulations
governing wjaterflood operations. ' '
.w _ 2. When this project ‘is expanded to involve other operators
i [ and interests, the correlative rights of all concerned
- will be protected and therefore cooperative agree-
ments will be negotiated when injection wells are
i{ntroduced along lease lines. !

1. ..0191 aee won

3, - Appropriate notices and reports to érill new wells
and to convert existing wells to water injection
“will be submitted for approval~pris=~tQVCcmmeneiag

the work. Duplicate copies of - a monthly progress
report are to be submitted showing the volume of water




\

~

age pressures for each injection

well and monthly oil and water production for the
producing wglla jn the project area.

- . »
- i -
- » -
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{njected and aver
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Sincerely yours,

>3 y

. /ﬁffz;{24z¢¢£ ,/’444’,-";égf_uau;,efffﬁ"“

A D pelerr

Robert L. Beekman
Acting District Engineer




CNL.CCﬁ%SERVAJWOhICC”AMISSKDN
' P. O. BOX 871
SANTA FE, NEW MEXICO

September 28, 1965

Mr. Clarence Hinkle
| n Hinkle, Bondurant & Christy
-/ Attorneys at Law
- Post Office Box 10
- Roswell, New HMexico

Doar sir:

Enclosed herewith is Commission Order No. R—2969, entﬂred in Case
‘ No. 3302. approving the Atlantic Refining ccmpany Sweuxlngen»
2y shugart waterflood Project.

"\
M
':llg, Iniection of water is to be through the six authorized water _
'1{‘ injection walle, which shall be equipped with tubing and packexs,
said packers being set within 100 feet of the uppermost perfor-

ation or in the case of open-hole completions, within 100 feet of
the casing shoe,

\\ . Apptbval is also contingent upon the following cohditions:

K 1. The coupon method of measuring corrosion is lLsed

b from inception of 1njection‘and reports furnished

Lo to the 0il Conservation Commission and the State
Bngineer Office, giving the results of the examina-
tion ol the coupons every three months. "

2. An inhibited £luid is used in the annulus between
the casing and tubing.

3. The 0il Conservation Commissicn

and the Statae
ngineex Office are jmme diatelx not fied when

re-injection ot produced water commences and
are furnished an analysis of the produced water




)

CiL CONSERVATION COMMISSION
P. O. BOX 871
' SANTA FE. NEW MEXICO

every sixty days for the first six months, following:
commencement of use of produced water and at longer
intervals after the end of the six-month period.

4. Any changes in the casing, tubing or cement program
from the plans submitted at the hearing, with respect
- to the injection wells, shall be approved by the 0il
Conservation Commission and the State Englneer Office
prior to use.

As to allowable, our calculations indicate that when all of the
authorized injection wells have been placed on active injection,

‘the maximum allowable which this project will be eligible”to re-

ceive under the provisions of Rule 701-E-3 is 546 barrels per

day, ptovidad that any 1eases which have any variation in ownership

have bLeen consolidated or pooled or otherwise covered by some kind
of agreement authorizing tranefer of allowables.

P R o P N Y T TP Sy — msmm eV mda

P - 1Y mnanTal A .
.ZL@“.B &UWLB “ll’ SEEVX -i-ll l-l 2 &GJ.\,!.I-I.G\—W qu.l.lllul“ GL&UWGHLW d.lu—

mediately, both to the 8anta Fe office of the commission and the
appropriate district proration office.

In order that thé allowable assigned to the project may be kept

- current, and in oxder that the operator max fully benefit from the

allowable proviaions of Rule 701, it behooves him to promphtly notify
both of the aforementioned commission offices by letter of any change
in the status of wells in the project area. i.c¢., when active injec~.
tion commences, when additional injection or producing wells are
drilled, when additional wells are acquired through purchase or
unitization, when wells have recaeived a response to water injection,
eta.’ »

Your cébperatibn in keeping the Commission so informed as to the -
status of the project and the wells therein will be appreciated.

Very truly youfs,
A. L. PORTER, Jr.

ALP/DSN/ixr . Secretary-Director
ccs Mr. Frank Irby .

0il Conservation Commission - Artesia, New Mexico




Docket No. 25-65

DOCKET: EXAMINER HEARING - WEDNESDAY - SEPTEMBER 8, 1965

9 A.M. - OIL CONSERVATION COMMISSION CONFERENCE ROOM, STATE
LAND OFFICE BUILDING - GANTA FE, NEW MEXICO

~

The following cases will be heard before Elvis A. Utz, bxamlner, or Danlel S.

" Nutter, Alte“nate Examiner:

CASE 3300: Appllcatlon of Tidewater Oil Compéﬁy”for approvai of a unit

agreement, Lea County, New Mexico. Applicant, in the above-
styled cduse, seeks approval of the Justis-McKee Unit Area

comprising 880 acres of Federal, State and: fee lands in Town-
shlp 25 South," Ranges 37 and 38 East, Lea ”ounty, ‘New Mexico.

CASE 3301: Applloatlon of Tidewater Oil Compary for approyal of .vwater-

flood project, Lea County, New Mexico. Applicant, in the above-
styléd cause, seeks permission to institute a waterflood project
in the Justis-McKee Unit Area by the injection of water inte

the McKee formation through five injec¢tiori wells located in
Sections 13, 24, and 25, Township 25 South, Range 37 East,

"Lea 'County, New Mexico.

CASE 3302: Applicatien of, The Atlantic Refining Company for a waterflood

. project, Eddy County, New Mexicc. -Applicant, .in the above-.
styled cause, seeks authority to institute a waterflodd proj-
ect in the Shugart Pool, Eddy County, New Mexico, by the
injection of water into the Queen formation through six 1n3ec—
‘tion wells in Sections 11 and 14, Township 18 South; “Range 31
East. Appllcant also seeks the ebLQUL¢ohmb;t -cf-dn- administra-
tive procedure whereby the project darea could be expanded and
additional injection wells approved.

T

)4 .~
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THE ATL:&NTIC REFINING COﬁPANY

_INCORPORATED - 1870
PETROLEUS PRODUCTS

,.\,

hn

w0 .
. o —
November 15, l965~' -
Prig <
NORTH AMERICAN PRODUCING DEPARTMENT k’i . .
NEW MEXICO - ARIZONA DISTRICT iy L’*’S SECURITY NATIONAL BANK BLDG.
) 5. L. SMITH, DISTRICT MANAGER - ’ MAILING ADDRESS
JACK BIARD, DISTRICT LANOMAN ‘
E. R. DOUGLAS, DISTRICT GEOLOGIST . ._P.O.BOX 1978 :
A. D. KLOXIN, DISTRICT DRLG. & PROD. SUP'T. ’ ROSWELL, NEW MEXiCC

M. D. ROBERTS, DISTRICT GEOPHYSICIST
W. P. TOMLINSON, DISTRICT ENGINEER
B. R. WARE, DISTRICT ADMINISTRATIVE SUP'V.

s ' : New Mexico 0il Conservation Conmlssmn
;‘*;‘;_‘4‘_";";__'; Ll e . P o‘ BOJ\ 20% - -
S : Santa Fe, New Mexico

Attention: Mr. A. L. Porter

ey _ Re: Swearingen-Shugart Waterflood
T Order No. R-2969

Gentlemen:

This is to advise that the final three injection wells in the Swearingen-
Shugart Waterflood Project are now in service. This -makes a total of six
injection wells in the project. Information concermng the first three

- wells was contained in our letter to you dated ovember 95 1965.

e : All of the injection wells are completed so that mjectlon is down’ tubing

’ and below a packer. The casing annujus is filled with inhibited water
and corrosicn coupons are- installed in the well heads on wells A-6 and
B-3. Coupona are also installzd in the 1n;jecta.on manifold.

Below are data on the final th:ree injection we]ls.

Packer X'Depth of Date
< Well Setting .. Casing Top of Injection
i " Name . Depth Shoe v Perforations _Started

'Swearingen ' | _
-wp# No, 3 3312 3661 3378! November 10
Swearingen :
WA® No, 6 3351 3512 343" _ November 9
Johnson o |
Faderal #1  3270! 3367 0.H. November ¢

We trust that this 1nformat.ion ‘will satisfy your needs. If you desire
additional data please advise,

Yours very ’oruly, _
Y ava
// 7 /%(Wu

W. P, Tomlinson
EMP 1 jeb

-
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ATI_ANT]C _— _ THE ATLANTIC REFINING COMPANSl?‘

NORTH AMERICAN PRODUCING DEPARTMENT
NEW MEXICO - ARIZONA DISTRICT
8. L. sNITH DIsTRICT‘ﬁiHRGZ" :
JACK BIARD, DILTRICT LANDMAN
E. R. DOUGLAS, DISYRICT GEOLOGIST
A. D. KLOXIN, DISTRICT DRLG. & PROD. SUP'T.
M. D..ROBERTS, DISYRICT OGEOPHYSICIST
W, P. TOMLINSON, DISTRICT ENGINEER
B. R, WARE, DISTRICT ADMINISTRATIVE SUP'V.

kAt'tention: Mr, A, L. Porter

YN
\:).,
O
[

INCORRPORATED - 1870
PETROLEUM PRODUCTS

November 9, 1965

83 Koy 10 4y

MALW e

New Mexico 0il Conservation Commission
P. O, Box 2088

- Banba Fe, New Mexico

Re: Swearingen—Shugart Waterflood
" Order No, R-"969
Dear Sir'

‘I‘ho Atlantic Refining-Company started in;}ecting water into the Swearingen
Shugart Waterflood Project on November 6, 1965. We are: .currently inject~
ing into the Swearingen "AY No, 5 and- the Sweanngen us® No. 4. Injection

is down tubing and below a. packer, The casing tubing. anulus is-filled with

inhibited water and corrosior coupons were insta]led in the’ well head on key
Wlls. -

The Swesringen “A"™ No, 3 has been completed for injection-and we will start
injecting into it immediately. The following table shows packer seiting
depth, depth of casing shoe and top of perforations for the three wells

that have been completed to date for injection. This information indicates
compiiance with provis:.ons of your letter dsted September 28, 1965 » on this
subject.

‘Packer Setting  Depth of Top of
Deptn Casing Shoe Perforationa
Swearingen "A® No, 3 ‘315‘,’2' 3230 0. Ho
Swearingen ¥A" No, 5 3390°¢ 3470! 0. H,
Swearingen "B® No, 4 ‘ 3431 35401 34901

SECURITY NATIONAL BANK BLDG.
-MAILING ADDRESS
P. O. BOX i978
ROSWELL, NEW MEXICO



A

S

The other three injection wells are veing converted presently and we will
forward completion data on them as soon as they are completed. :
'* Yours very truly, o
; - ‘. > 4
i % ﬁ—/ ;
\ ‘ v ’ / », . A
. : W. P, Tomlinson
\g VRC: jcb
7 | cc: United States Geological Survey
! Attention: Mre d . A, Knauf
P. O. Drawer U : . ‘ . —_—
Artesia; New Mexico
New Mexico Oil Conservation Commission
~httention: Mr. M. L. Armstrong
: \ - Po O. Drawr 1)) . ¢
Artesia, New Mexico
I3 "g A}
i

S




OIL CONSERVA"‘ON COMMISSION
" P. O. BOX 2088
SANTA FE, NEW MEXICO

Apwil 28, 1966

The Atlantic Refining Company
P. O, Box 1978
Rosweall, New Mexico
Attention: Mr. W. P. Tomlinson
Administrative Order CTB-156

Gentlemens

Refersnce is éado to your application dated January 17.

-1966, for administrative approval of an exception to:Rule
'309-A of the Commission Rules and Ragulations to permit the
commingling of oil production from your Swearingen "A™ Lease

cauprising the HE/S, §E/4 BW/4, and ¥/2 SE/4 of ESaction 14,

- and your Swearingen "B" Lence comprieing the 1/2 BW/4, EW/4

K1/4, 54/4, and 8/2 8B/4 of Sectiocn 14, and vour Johnson

Federal Lease conprising the B/2 SB/4 of Section 11, all in

Township 18 South, Range 31 East, HMPM, Shugart Pool, Edady
County, Mew Moxico. The Unitéd States Geclcgical Survey has
consented to the commingling from the aforesaid ieoasas until

euch time as the total prcduction reaaches 440 barrels per. day;
. all eoverriding royalty cwners hava agreed to the commingling
ap avidenced by executed overriding royalty pooling agrecments
which were receivad in this office Apxil 28, 1966. It ia our
understanding that each of the leases will share in the produc~

tion from the waterflood on the commingled aczxeage on the

basis of the number of wolls locatad on each lease as compared

to the total nuxber of welis (13) on all the leases,




OlL CONSERVATION COMMISSION
P. O. BOX 2088
SANTA FE, NEW MEXICO

2= ' - april 28, 1966

The Atlantic Rafining Company
Rogwell, Haw Hexico

Adnministrative Order CTB-156

" gnder the authority grantad wo pursuant to Rule 309-B.
The Atlantic Refining Company is hereby authorized to con=
mingle the above-deacrlbed‘production as proposed, subject
to the applicablefproviniom of the Commission *Manuadl for

the In_gtallatton‘ and Operation of Comaingling pacilities.”

As the result of the pobnng’agraemnta.‘ the 546 barrels
par day stated in our lettor of septogber 26, 1365, as the
paxioum »anowahlc witich this projec‘t would be eligible to
raceiva under the provisions of Bule 701~E-3, provided that
the leasos wore consolidated, will nov be considered as the

offective saxioud.

very truly yours,

A. L. JORTER, Jfe
i Secratary—nttector_

ALF/DSH/“:

ccs Ol Conservation Cormission = Aztesi;
oil & Gas Engtneeri.ngnomitm ~ Hobbs

United States Geological Survey ~ Roawell
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o 1N REFLY REFER TO:

e

UNITED STATES

. ‘L o » ‘.-ﬁl B
DEPARTMENT OF THE INTERIOR : Z .
GEOLOGICAL SURVEY ' Exé’ £ , Ao, 7

P. 0. Drawer U '
Artesia, New Mexic. 86210

jﬁ(‘y " May 25, 1965 . L

- The Atlantic Refining COmpany

P. 0. Box 1978

. Roswell, New Mexico Re: Swearingen Waterflood Project .

. Shugart Pool, T. 18 S., 'R. 31 E. o :._;7
Gentlemen: Bdie Gounty, Hew Hoxton | .

Your letter of hay 17, ‘1963, requests approval to institute a water-
flood of the Queen’formation in the Shugart Pool, T. 18 S.; R: 31 E.,
Eddy County, New Mexico. Atlantic has 100% working interest of the

. project area which involves 720 acxes consisting of Federal leases

Las Cruces 029388(b), described as the E/2 SE% sec. 11, Las Cruces o ; -
047633(4), described as the NEY, SE. W%, and N/2 SEX sec. 14, and Las S =
Cruces 047633(b), described as the N/2 Nwk, SH%NW%, SWY and S/2 Sk : o

sec. 14, T. 18 S., R. 31 E. There are no other 165d8 involved in the L

_ project area. ‘ SN ; ’ o

You propose to operate the project on a lease basis and to flood on an
80 acre five-point pattern. There are 13 wells involved, six of which , Lo
are to be converted to water injection. Only the Queen formation will . Lo
be flooded, which is at an average of 3500 feet. il -

The proposed plan for operating your Swearingen Waterflood Project in
the area outlined above ‘is satisfactory to this office and hereby X N
approved subject to approval by the New Mexico Gil Conservation Com=- :

mission and the following: - ) : ;

1. %This project will be operated in compliance with the foo ‘
New Mexico 011 Conservation Commission regulations _ I
governing waterflocd operations. S

2. When this project is cxpanded to involve other dperatots
and interests, the correlaiive rights of all concerned
will be protected and therefore cooperative agree- .
ments will be negotiated when injection wells are .
introduced along lease lines. » ?

3. ~Appropriate notices and reports to drill new wells
. and to convert existing wells to water injection
will be submitted for approval prior to commencing
the work., Duplicate copies of a monthly progress
report ‘are to he submitted showing the volume of water

et e . .|
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injected and average pressures for each injection
well ‘and monthly oil and water production for the
producing wells in the projeéct “axea.

Sincerely yours,

Robert L. Beekman
Acting District Engineer




GOVERNOR
EDWIN L. MECHEM
CHAIRMAN

State of Nefo Wexica

STATE GEOLOGIST
A. L. PORTER, JR.
SECRETARY — DIRECTOR

‘LAND COMMISSIONER
E. S. JOHNNY WALKER
MEMBER

Hinkle, Bondurant & Christy _/ Lcee s J/(g_z,

/
“Attorneys at Law . 319 .

/' Post Office Box 10 <A, oo MA&OW”* ,7,,.,_,_ e
' ‘Roswell, New Mexico ; e z;t Y AR .

‘emmtomem S

PR 4
Mr. C arence H;:kie , serillase. 0 /4.)‘ 7-'5(4.

o '-Ehc_':l_dvs'.ed: herewlth 1s Commission Order No. Re: 2969 . entered in :Qasé<;._ :
No. - s approving the = Htlacd - ~?£F:'wi§&“mp~¢gf 5&65'4””“7‘3"’57,“7‘{’—
Wat\er,_ ood Proje»c’_t.» o DT AR SR ER- e )
R £O ReLavicgeci -,
o Aesendiagste our®Calculatio

Y 5
wWay
the authori

i ‘ ‘,;1:»;»prorati‘on p-i’fi'éé“. :

e

"= ~In order that the allowable assigﬁed»tqjtﬁeﬁprojg¢£gmay]be’kept‘egggan;;:;r
" and in order that the operator may fully benefit from the ‘allowable provisions Qe(%j

‘of 'Ruyle 701, 1t behooves him to promptly notify both of the ‘aforementioned ‘%q
‘Corani gsion offices by letter of any change in the status of wells in the project ~
~area, i.e., when ,activ’e_r1ﬁjéc§§wn;pgnv§ehce’s, when additional injection or
- producing wells are drilled, when additioral wells are acquired through purchase
or. unit{zation, when wells have received a response to watexr injection, etc.

o Your"coopéi:a)ti‘on in keeping the Commi ssion so.informed a8s to the status
_-of the Projett and the wells therein will be 8ppreciated. ' B

i Very t‘r‘ulyl.ydur__sv,

cc: OCC - Artesie o
Mr. Frank Irby A.-L. PORTER, Jr.
Secretary-Director
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'NE ‘4, SE/4 N4, N/2 SE/4 Section 14, T-18S, R-31E, NMPM ?

4

(From Surface to 3900 below the Surface) 5

TTLE 08763 (a) ) %

- ¥ %

arj’d' un’til further written notice _§-ou or your nominee is authorized ro{ ‘vour own account to‘ reéeive and purchs 2 such oil in quaﬁtipius nccépt- - ‘.

able'to you and pay therefor as follows: . ' : 3

z:_r"'f} - ;'f:/'é{z*':' TTLTImImT :T‘._.“'é“—-rr; TEOTEET SIIAST S SRS STmSS T I I SSr T SII S IS T L S = SIS ST SIS IR ;:-_.—.—;.._" N
: CREDIT TO __INTEREST P. 0. ADDRESS - -1
)
'SEE ATTACHED ¢

. ..or unit to another purchasen, at the’price received hy you for such oil on the bikis of the volume computations made by such purchaser, less,
- in_both' contingéncies, trucking or barging expensé, if sny, to the point of delivery designated by the.purchaser. - Oil received by you in any

--!hr-n-ahgg_,q;w’i—ly-abo_\"’e'rle'scribed' or the «il jced therefrom;~all rezsonuble costs or expensex-incurred in defending in such suit or action -

THE A”"ANTIC REFINING COM“ANY

INCORPORATED — 1810

DIVISION ORDER - : ;

73 :
W o 64

TO, THE ATLANTIC REFINING COMPANY Effective 7 A.M..__Qctober 1o A ’
P. 0. BOX %10 . Ay >

DALLAS, TEXAS 75221 , / . \J ;
Fach of the undersigned hereby warrants that he is the owner of the interest set out below opposite his name in the oil produced from ReY . "
THE_ ATLANTIC=Swearingen "A'" #64855-65811 ‘ o e« et eeeiereeo_lease or unil '}"
THE ATLAN 7
' located in the County o ]‘arish'(;l'__-,_['.:d,gy__;__.____*__, State of . ,ﬁ,_b_lgi »Pjg_)_(_i»gg_“_*__' described as follows: '.{1

.
ot

>0

Nh’?)-}:é/j l’//'.Za../

) 6_il rece,i\evdwind purchased heréunder shall bacome your property when ‘deliveréd to you or yoir nominee or'to any ﬁublicgré'pﬁvate _@aﬁibr '
designated by you,” Such oil shall be credited tothe respective owners in groportion to their interests shown above at your posied price in‘effect
on the date of delivery for’{he same kind and quality of oil in the field in which said lease or unit ig located, or. if 30ld by you from_the lease

calendar month shall be paid for (less any tax paid or payable by you for accourt of the undersigived with respect to such oil or'the proceeds -
thereof, whether ‘or not validly imposed) during {he next following month by checks majled to the above parfies at the addresses shown
above, except that vou shall not be required to pay monghly for interests amounting to Two Dollars ($2.00) or less, but may hold saine without
intersst, remitting the accumulation annually. » e

' Quanrtilies and qualities of oil received hereunder shall be determined by the practice prevailing in the area in which the’oil iz produced.
and in acvordance with rules and regulations of the governmental agency or commission having recognized jurisdiction or control of the pro-
duction and handling of crude oil in such arex. You or your nominee will receive only oil, which, in the exclisive opinion of: you or your nomi:
nee is merchantable and may require well owners to treat or steam any unmerchantable oil at*well owner's expense, before accéptance thereof, M

. We severally agree to notify you in writing of any chenge of ownership, and that any transfers of interest will be made effectiye on the |
first day of the calendar month preceding or following notice to you of said transfer. - - ‘ . AT

. [RPR A

B - < - ; -\“ . . - Cge v s N :‘- - - ¢ -‘-.é‘
You assume na rvesponsibility for over payment of any limited amounts set forth in this division ordér, and without liability may continue -
payments as set forth herein unless and until furnished with wiilten releases terminating such agreements. o

Evidence of title sati,sfncﬂo’fy, to you wilj bé furniqhed you as of t!{‘e effective date hereof and at é’ny time thereaﬂor'kvhen f'r':equ‘esu-;l by
vou. If such evidencé of title is not furnished, or in the event of a claim or controversy, which, in your opinion, concerns title to any filterest
hereunder, you may hold, without interest and without any liability, the amount credited to safi owner until indemnity satisfactdry to you has

been furnished, or until suck claim or controversy is settled 1o your satisfaction.

- Bach'of the undersigned agrees 10 proteci and indemnify you and "or your némince from and against any loss or expense swhich vou and/o
vour said ‘nonmine¢ may suffer-or sustain or become linble for by reaion of you and/eor your nominee’s purchase, pursuant hereto. af said
undersigned’s interest in naid ol and the payment therefor to said undersizned, regardless of how the same may arise and including (not to
the exclusion of any causes not herein expressly set out) the following: Any judgment rendered in an action or suit affecting - the title to cither

by »iiy taxing authority agsinst you or your nomiree in connection with, incrdent-pr in‘any manner. related to any sum or sums of moriey hele

in <uspense by you or either ¢f you during the efistence of any claim or controversy.

your pesition. or that of ‘Your nominee roceiving the oil: any clain ar claiee: o jsdovient srizsing therefrom, for any tax which may be a<crted

of whether or not any ¢f the other above named or any other owners have so signed.
WEP:cv e
WITNESS:

~This Division Order shall become valid and binding upon each and cvery owner above named as soon as signed by him, her or it, rv-_v.-{rdlcu

A, RN

o 2 P TR,

In-138 1741

e




Loy Engiish s 000281 ORR
: ¢ ,000z19 ORR

s 2. Francis, Trustée ,(/

" 027500 ORR

» .200000 ORR

%oyE°L1£e Insurance Company V//'

Jet M. 1. 1008 014875 ORR

e;tah.ﬁnglish olsén, Guardiag
~the Estate of stanley G. ,/9 e
glish (Minof) .000104 ORR
Eféfﬁglédéifsh olseu, Guardian
& pstate of J. Kathleen L
‘ - v 000104 ORR
..ifegﬁk L.-Eﬁglish,OIsen, Guardian '
of the Estate of william B. ~
‘ﬁg}ish‘(Minor) ‘

. .000104 ORR.
‘L. M;:éﬁeafingen p// ..027500 ORR
¢theco 611 Company 1002625 ORR

“

£ the
001375 ORR

v o
h Wood, Administratrix
b "?’B?’fﬂnglifsh;“:lr{- L -
: o : /.000313 ORR
S ‘ RN
) 1ued‘std;es*céologtcaxésurvey 125000 RI
P T SN : B ‘
Atlaatic Refining Company . 600000 W1

: ‘?‘?“""-‘fﬁi‘?ri&mt%ﬂv oy F LD

-»»u»—4999»838;-2Q§Q¢aFarmingtoq;

« This overridisg royslty is baseé cpon the PT _
’ 7%% of 8/8 of productios. 1In the svent

aed that there ore suy othst outstanding oV
. which axe presently vall
éor is subject, tton ond in 8

horoun v
paid out of thie verriding roysity interest. e

91.

- ADDRESS"

4820 East Main Street, Framington, Naﬂ.

1900 Mercantlie pallas Building, Dallas:. ‘
1, Texas ‘ N

p. 0. Box 5117, Artesia, New Mexico

Attn. Treasury Dept.>

51 Madison Avenue, Rev York, New York

1801 Knudsen Avenue, Farmington, N.M.

1801 Knudsen Avenué, Farmington,'N,M.*'
.4

1801 Knudsen Avenue, Famington, NM.

c/o E. W. Bray,vP. 0. Bo

uknivision Order supervisor

©73.0.Box 2511, Houstom, Texas -

Route 1, BOX 357
Durango,,CoIbrado

p.0.Draver, Roswell, New"Mex{co"l

ease 18 subject to aéitridtigi
8
overriding goyslties, production peyments, -

4 apd subsistisg aid to which th8
uch an event it is
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"~ WATER “FLOOD PROJECT (SHUGAPT POOL)
'CONSISTING OF 720 ACRES IN SECTIONS

VSR L s S et

BEFORE THE OIL CONSERVATION COMMISSION :
STATE OF NEW MEXICO
IN THE MATTER OF THE APPLICATION

OF THE ATLANTIC REFINING COMPANY
FOR!\PPROVAL OF THE "SWEARINGEN

11 AND 14, TOWNSHIP 18 SOUTH, RANGE
31 EAST, EDDY COUNTY, NEW MEXICO

NN AN
2z
(@]
N
\

0il Conservatlon Comm1531on
State of New Mexico
Santa Fe, New Mexico

Comes The Atlantic Refining Company, acting by and through
the undersigned- attorneys, and hereby makes appllcatlon for approval
of the Swearingen Water Flood Project (Shugart Pool) Eddy Pounty, New
México, in accordance with Rule 701 of the rules of the New Mexico
oil Conservatlon Comm1551on and in support thereof respectfully shows:

_ 1. 4;ue Aclantlﬂ Refrnlng Company is the owner of all of
the working interest in and to oil and gas leases embracing “lands of
the Unlted States*'covering the following described lands 31tuated in
Eddy County, New Mexico, to-wit: »

Township 18 South,.Rénge 31 East, N.M.P.M.
- Section 11 - E4SEX _ .
Section 14 - All T

containing 720 acres, more or less

There are 13 producing wells located upon the above described lands

producing from the Queen formation at a depth of approx1mate1y 34(G0

feet below the surface. All of said wells have reached an advinced

'state of depletion and are regarded as what is commonly referred to

as "sttipper'" wells, said wells averaging less than 3 harrels of-oil
per day. ‘

2. Atlantlc proposes to 1naugurate a cecondary recovery
program by the injection of water into the Queen formatlon by the
conver31on of'6 of the producing wells to 1nJect10n wells: There

A

S




R —
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is attached hereto, made a part hereof, and for purposes of identifi-
cation marked Exhibit "A", a plat show1ng the project area above

described . ;and the 1ocat10n of the wells situated thereon and the wells

which Atlantic proposes to convert to injection wells. Said plat also

shows the location of "all othéer wells within a radius of 2 miles from

~ said progect area, together with- the ownershlp of the leasehold interests
w1thrn said 2 mile radits. That Atlantic is informed-that Hudson &

Hudson plans to-submit for approval of the Commission an application
for a water flocod project adjoining applicant's project area to the
west. Atlantic also proposes to enter into agreements with Hudson &
Hudson and Maxwell 0il Company, the owner of the leasehold interests
to the east, for the protection of the respective lease lines-and to
protect the correlative rights of the 0verriding.royalty’ownefs.

3. There are f11ed herew1th electric logs coverlng the

'follow1ng injection wells.

' 'Swearingen 6-A located in® NW@SEL Section 14;
Swearingen 345, located in SWHNWEL Sectlon 14
Swearlngen 4B, located in SELSEY% Section 14.
<
That logs of the other 1nJect10n wells are not available.

4. There is a attached hereto, made a part hereof, and for
purposes of identification marked Exhlblt "B", a dlagrammatlc sketch
of each of the proposed injection wells show1ng all casing strings,
including diameters and setting depths; quantities used and tops of
cement; tubing strings, including diameters and setting depths; and
type and location of packers to be used.

5. Atlantic proposes to .start 1nJect1ng fresh water. into
the injection wells indicated on Exhibit 'A" attached hereto at the:
rate of approximately 2,000 barrels per day, and produced water when
it occurs will be reinjected into the injection wells. The water to

be used for injection purpeoses will be purchased from the Double Eagle

Corporation of New Mexico.

6. That applicant requests 'that a project allowable be
assigned to the Swearingen Water Flood Project in accordance with the
rules of the Commission and that the order of the Commission approving
the project provide for administrative approval of expansions of the
project area and of any additional 1nJect10n wells whlch later ‘may
prove to be necessary in connection therewith.




N

“application, with all exhibits,
of the State of New Mexico,
date of this application;

o 7. That a copy of this
is being mailed to the State Engineer
Capitol Building, Santa Fe, as of the

8. That applicant respectfully requests that a hearing
on .the within-application’be held before an examiner at the earliest

possible date.
. . n B -
DATED this { p _ day of August, 1965.

Respectfully submitted, o , ’

_ THE ATLANTIC REFINING COMPANY

I By X v \
Attorney N
ONDU CHRISTY

| hES 3

S NIV e | o |
Attorneys for Applicant . - o ! -
?.O.'Box~10 ) N . 4 SR L .
Roswell, New Mexico ' o SR |
-
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August 27, 1965

Mr. Clarence E. Hinkle
Attorney at Law

P. O. Box 10

~Roswell, New Mexico

s

’>Dear Hr; Hinkle:
“e .

Reference is made to the application which you submitted on
behalf of Atlantic Refining Co. for approval of a water flood
project in the Shugart Pool on an undésignated date in August,
. and which has been set for hearing on September 8, 1965. 1
would appreciate receiving answers to the following questions
prior to the hearing, if possible. If it is not possible to
provicde these answers prior to the hearing, please request
..your witness to answer them at the hearing. ’

1. When were each of the wells completed?
2,” 'What is the present condition of the casing?

3. Will the water produced as a result of the flooding be re-.
injected? ‘ ' » ‘ :

4, Will the tuping.shown on the diagrammatic sketches of the
~ wells be-internally coated? :

5. What is the expected 1ife of the project?

- 6. What is the-totaluamounf'of water required?-f ' oL ;/gﬁ7“
,.:_;‘\ ) ’ /"'y,»"’.
N T
FEI/ma o » - Youra\tru'y,
cc-A. L. Porter, Jr. , v R
F. H. Hennighausen v S. E. Reynolds

Staty Engineer

" Bys

Frank E. Irby, Chief

Water Rights Div.
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THIS ASREDLNT msde this zzﬁﬁay ofnh /,; » 1985, by and
betwesn E. A, Faton and wife, Hattie Faton, end Doris Paton, a
widow, heroinaftor callad "Patons”, and Bob Johweon and wife, Sibyl
Johason, hereinafter called 'Johnsons',

HITNESSYETH

WHEREAS, the Patons reprepent that they own an ovexriding royalty
of twenty percent (20%) of the oil, gee and other kindwad zuditinces
produced, saved and marketed under United States 01l and Gas Lease
L& 019388(B) from the :%S8% Seetion 11, Townahip 12 Jouth, Range 31
East, N.M.P.M., Zddy County, Maw Mexico, to a depth oi 3,900 feet
belew the aurface (said land Yeing hereinafter called "Paton land"),
as roserved in that certain Operating Agroemant dated September 23,
1964, recorded in Book 147 at page 333, froa the Patons to Tha Atlaatic
Refining Company; ’ o , . -

WHEREAS, the JohnsorsZXepresent that they own an overriding royalty
of tuenty pexcent (20%) of the oil, gas and other kindred substsnces
produced, saved and marketed under United States 011 and Ges Leases
LG 047633(a) and 1C 047633(b) from all of Seation 14, Tosmship 18
- South, Range 31 Rast, N.M.P.M., 2ddy County, New Mexico, to & depth
of 3,900 faet balow the surface (asfd landn belng hereinafter called
"Johngon land"), as veserved in that certaic Operating Agroement dated i
Septocbar 26; 1964, recorded in Bock 147 &t page 348, from the Johnsous Vo
to The Atlantic Refining Company; and, . ‘ :

" WHEREAS, the Patons and the Johnsons desire to pool their rase g
pective Overriding royalty interests as to all oil, gas sad other i
kindred substances to be produced from the Queen Formation underlying -
tha above descrided landa by means of a contemplated secondsry recovery :
pzogran, * '

| ﬂow,wTﬁEREEORZ,Qih cbpbidaration of the preumises, tne parties oy
apree as follows: : . E

1. Thig Ponling Agrecment shall be applicable only to the | .
production of oil, gas aud othar kindred substances recovered £rom
the Queen Formation underlying the above described lands by msans
of a seccndary Tecovery program. ; ‘

2. The total production attributable to said overciding royalty
 4nterests shall be spportioned betuesn tho Patons and tha Johnsons

in the following maoneéx: each poarty shail be entitled to thal por= :
tion of gaid production as the number of wells located on sald i
pacty's iaud bewxs ¢G the total numbew of wella oa the Paton aud -
Jehneon lands. In other woxds, if one well is located on the Paton i
land and twelve wells ara located on the Johuson land, the Fatous

 shall be entitled to 1/13 and the Johnsons shall be entitled to 12/13




AN Y e 5 A

of the production attributable to said overriding royalty inteorests.
Satd ratios and apportionment of production shall be subject’ to
change as additional wells are drilled or existing wells are plugged
aad zbandoned. A waell within the mesning hevaci chall be eithar a
production or injectien well 4n tho Queen Pormation,

3. 1n the svent the overriding royalty interest of aither
paﬂ:y 12 1232 then as rsprzsontaed above, the allocation of producticn
between the parties shall be adjusted accordingly.

4, The overriding royalty vroduction allocated to the Patons
shall b2 owanaed one-half by £, A, Paton and Hattie Paton. hisz wife,
and one~half by Doris Paton.

3. Tha Pst:ons and tha Johrgous do heraby grant and convey to

- each other such luterest and tirle as way be necesssry to ccustitute

the abovée- apporeionment of eheir overriding royalty 1uterests.

_ This Agreament 13 binding upon the pax’tﬂas hereto, their heita.
personal vepredentatives and sssigna, and shall be effective as of
the date of first production from the Qucm Fomtion by weans of
& uecondary Xecoveaery program,

£ 0Pt e Mtk 2

'x. A PATON ' TATTIE PATON

M “{)/f ////] /Lzo.

DORIS PATON - ‘ | BOB JORI\}‘

' / /// 1/ o "‘%/zﬁi{ci :’//

" BIBYL JOHNSON

| STATE OF NEW MEXICO)

} sa.
COUNTY OF EDDY )

Tb@@regoins fastrument way acknwwledged before ue thia 27/;5‘
day of( /., 1965, by E. A, Paton/and’ Ha?(g’ Paton, hia wifae.

/7 L e ol

\ hotary’?ub iic

My Comiossion Expirves:
/rj‘/ (f Vi3

STATE GF NEW MEX1CO)
. ) B8,
CUUNTY OF EDDY )

TagTdregoing instrumant was acknowledged bafore me this 7/-5?‘
day of [__/lo (. . 1965, by Doris Paton, & widow.

6 // o - XA & QaLQ

. l\oLax:y Publie

Hy Coumission Expirest
AP /f” L2 {1( Ly &




STATE OF TLXAS DS Y
) 8o, : . .
COUNTY OF SCURRY ) , , | i

R

'rh:}oregoins {nstrument was acknowledged befora me this 7
day of Sy Leloo 1965 by Bob Johnson and 84byl Johnson, his wife.

. ' B .. . /— ‘,:/ [
I 4/2;§i&-¢.( P /// //{/g;"“"/

, : 7  MNotaery Public ,
My Commissiop Explxes: : | , SR
N A /4 LS . - : , . '
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DRAFT

JMD/est
9-16-65

BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING

4

CALLED BY THE OIL CONSERVATION | / 4

COMMISSION OF NEW MEXICO FOR

THE PURPOSE OF CONSIDERING: S

—
_;&(_ﬁ - CASE No. _ 3302
R , B - /., # o 9 (
i 7 v Order No. R=-<x jﬂéig?,
(g v -

. APPLICATION OF - THE- ATLANTIC ‘REFINING COMPANY

FOR A WATERFLOOD PROJECT, __ EDDY _  COUNTY,
NEW MEXICO. : : |

ORDER OF THE COMMISSION

BY THE COMMISSION:

g

This cause came on for‘hearing at 9 o'clock a.m. on
September 8 | 1965 , at Santa Fe, New Mexico, before Examiner

Elvis A. Utz - .

~.NOW, on this___ day: of _September , 1965 , the Commission,
a quorum’ being present, having considered the testimony, the record,
and the récommendations of the Examiner, and being fully advised
in the premises, -

FINDS.:
(1" That Que”publié‘noficefhaving(beén given as required by .
law, the Commission has jurisdiction of this cause and the subject

métte;_thereof.

{(2) That the applicant, _The Atlantic Refining Company C,

seeks permission to institute a waterflood project in the

in=the =onmo= =s=Unit=Area=

Shugart Pool by the injection of water into the

Queen formation through SiX  jnjection wells in

Sections 11 and 14 . Township _ 18 NB¥EH, Range
: South

31 WasBy, NMPM, Eddy County, New Mexico.
East ' . :

(3) That the applicant also. seeks the establishment of an
admiﬁ%stratibe procedure whereby the Secretary-Director of the
Commission is authorized to approve expansion of the waterflood

)

project and additional water injection wells. (MﬂJMA)

récoverykof otherwise unrecoverable oil, thereby’breventing waste.




(6) That the subject application:should be agproved and the
prOJect should be governed by the prov1slons of Rules 701, 702, and

703 of the Commission Rules and Regulations.

IT IS THEREFORE ORDERED:

(1) That the applicant, The Atlantic Refining Company ‘.

is hereby authorized to institute a waterfldodjproject in the

- - #A=thessmsSsssoosodocsssos=GrEteRATeN
Shugart - "Pool by the injéction of water into the
Queen formation through the followingAdeseribed wells
- - R - 4
in Township: 18 ‘ XNBEEN, Range_ 31 - Sbeent,
A j ' South East
NMPM, Eddy __ County, New Mex1co:’

v Atlantic—Joﬁnson‘Federal Well No. 1, Unit P, Sec+1on 11 +
v Atlentic—SWearihgen "A" Well No. 3; Unit B, Section 14 ¥
v Atlentic15wearihgen "AM" Well NO:AS, Unit>ﬁ, Seetionfl4 -
v AtiahéicQSwearihgen np Well‘ﬁd. 6,‘ﬁnit J, Section 14 (i/
V/ (

Atlantic-Swearingen "B" Well No. 3, Unit E, Section 14 v

v" Atlantic-Swearingen "B" Well No. 4, Unit P, Section 14 v

N
&

(2) That‘the subject waterflood'project shall be governed
- by -the -provisions:-of -Rules 701, 702, and 703 of the Commission

'Rules and Regulations.; provided however, that the Secretarv-

(«//7\- 9(%4(/ ( II'"L WG}U? d”&(

Director of the Commission may approd% such other additional
injection wells at such locations as may be necessary tco com-
plete an efficient water injection pattern. (vm“*“/

§ ' tions.
B S \ .
(4) That jurisdiction of this cause is retained foxi: the

entry of such further orders as the Commission may deem necessary.

DONE at Santa Fe, New Mexico, on the day and year-hereln-
above designated.
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AnanlicRichlieldCompany

Morth American Producing Rivision
New Mexico-Arizona District

“Post Office Box 1710 ' o .‘»’»;}5}1‘1"{“’{
Hobbs, New Maxico 88240 , . ’{ i
Telephone 505 393 7163 P
Co AR 25191
T e e b

A

S GONSERVATION CoNhL
Ganta Fo

March 26, 1976

* New Mexico 0il Conservation Commission

P. O. Box 2088
Santa Fe, NM. 87501

—attention: My Jv-Rameys-Jdrs oo oo

™

Sedretary-birector

Re: (Produced water samples féquired by
Commission Order R-2969 entered in
Case No. 3302, concerning Atlantic
Richfield Company - Swearingen -
Shugart Waterflood Project . Y.

Géntlemen:

As per the above order, we submit the results
of - labioratory analysis of the latest produced

water sample from the Swearingen Shugart water-
flood project. .

Yours 'very truly,
. ‘
é;2222§¥£4662$<77’”
L. C. Hudry
LCH/rd
Attachment
ce: New Mexico‘bil Conservation Commission

P. 0. Drawer DD
Artesia, NM 88210

New Mexico State Engineer's Office
State Capitol .
Santa Fe, NM 87501
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Chloride , 61600 L 7371 Suifate as o
Bicarbonate ~__ 616 _i1.l e — R
Carbonate . _________.9 0. Organic (Jgnition Loss) —
sulfate - __,__{!_2_99 _87.4 Acid Insolubles .. .
“ ; Sand & Clay ' e
Barium Sulfate (Quan.) —————
FOTAL 1RON v 14 ‘ (Qual.) — ————
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Barium Sulfate Stability at 95° F ) L : ‘
) Concentrahon meq /L. Calc. Solubility ___,__.me_qll. percent Saturation e ———
REMARKS :
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AtlanlicﬂichﬁeldCompany : North American Producing Division
: New Mexico-Arizona District

Post Office Box 1710 : \ij %’J [35;.}’15“(\?/“:
T Hokbs, New Mexico 88240 . ' 1 L'L::L— B

~Telephcne 05 393 7163 ' j \ JAN 27 1978+
e | f A

O CONSERVATION COMM.
Szama Fe

'Januafy 26, 1976

New Mexico 611‘Conservation Commission
P.0. Box 2088 .
Santa Fe, New Mexico 87501

Attention: Mr. J, Ramey, Jr. , : ’
SeCretary-Director

Re: Produced water samples required by
- Commission Order R-2969 entered in v —E—
Case No, 3302, ‘concerning Atlantic’ '
Richfield Company -:Swearingen -
Shugart Waterflood Project o , , ~

Gentlemen: 7 o o Cee .
As per the 'abpve order, we submit the res\ul“ts
of nlabor"atory analysis of the latest produced
wate;‘ sample from the Swearingen Shugart water-’-l ]
flood project. : ) .

Yours' very truly,

L. C. Hudry

i

LCH:mt ‘ ‘

) Att'_;chmeht

; ’ ¢C: New Mexico 0il. Conservation Commission
A ) P,0., Drawer DD )
‘ ‘ : Artesia, New Mexico 88210

New Mexico State Engineer's Office
State Capitol
Santa Fe, New Mexico 87501




L ! " PRODUCTION

PROFITS, INC.

Petroleum Service Laboratory

DALLAS, TEXAS
; ciient. Atlantic Richfield Company : :
‘ County. Eddy state__New Mexico
} Fleta__Shugart Lease__Swearingen Water wen o,
b Formation Depth Flood per.
Source of Sample__ Produced Water Sample
: Date Collected - by
REPORT OF WATER ANALYSIS )
Lab, Number -A=6300 Specific Gravity . 1.073A pH ‘KA
., Total Dissolved Sohds___l_O_SA_LS_ Resistivity (Ohmmeters at68° F.)_______+090 Hydrogen Sulfide____ABSENT
DISSOLVED MlNERAL ANALYSIS PATTERN
s 20 15 10 5 0 s " 10 15 20
“”I lllllil’lllill’l“l |'||||l|'||||‘l||’|llllill |"I|ll||l||||l"||lllll lill'llllllll.l||lll‘|.| CI A
I A I 1000

- Na pugnpnsiine G A T D R WU R G S U TR e
,moorllll|||u|ui||li|

i HHHIHHiHH%HfIHHiH**Fﬂ*IHHF*IHMWHWW*

100 -

DISSOLVED SOLIDS_ANALYSI$

o L T L T e Hulnlllunllmlmr}m{nﬁ}un{mfhukm}ul;}lm}mkubm{mwm s'oi .
Fe l"I'l||l]||ll'"lII""|“"!l|||||||ll|“|!"|l["| Illlllll|;'|lilll|“'"lll‘ll“l"ill"l'"" 1||i'llll'lll|'l||l'llll'"ll!llllIlllllllII'IIIl|""!"|l|||||Il||||||||'l||l'|||l'||||‘||"1"" co' .
100 lNumbe Below lon Symbol Indicates mcq/Scale Unit) 160

ISPENDED SOLIDS ANALYSI

PRECIPiTATED AND

% mg/ meq/I L : “mg/I
:— __ Total Solids (Calc.) 103418 - Total Undissolved Solids )
; Sodium - (Calc.) 32600 _1419.}) Oil (Solvent Soluble)
Iron - (Dissolved) 0 O« Acid Solubles
¥ Barium g Iy lron as
) Calcium 2 880 1437 Calcium as
l Magnesium 2820 231.8 Magnesium__ as
P Chioride 60000 1692.0 _ Sulfate as
i Bicarbonate 87¢& 1444 _ —
: ] Carbonate’ o O Organic (Ignition Loss)
§ ' Sulfate 4240 88.2 Acid Insolubles
‘ Sand & Clay L ——
: . - Barium Sulfate (Quan)____
TOTAL IRON - 16 (Qual.)
SOLUBILITY CALCULATIONS ‘
Calcium Carb-nate Stability Index at 77° F _~..s03 Scaling Tendency PO3S.
Calcium Sulfate Stability at 95°F ' _ : ‘
ConcenfratuonM meqll. Calc. Solubility .’&_'_73_meqll. Percent Saturation M
Barium Sulfate Stability at 95" F H
" Concentration meq /|, Calc. Solubility meq/L. Percent Saturation .
REMARKS
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AtlanticRichfieldCompany

~

- T~ e

North American Producing Uivision
New Mexico-Arizona District

Post Office Box 1710 -

Hobbs, New Mexico 88240
Telephove 505 393 7163

September 26, 1975 ' /%’
New Mexico 0il Conservation Commission. - . ' '
P. 0. Box 2088 ) : ‘ ///////

Santa Fe, New Mexico 87501 ////

Attention: Mr. A. L. Porter, Jr
Secretary-Director,

Re: Produced water

Richfield Company - Swearingen -
Shugart Waterflood Project

Gentlemen:

As per the above order, we submit the results
of 1laboratory analysis of the latest produced
water sample from the Swearingen Shugart water—
flood project. :

Yours ‘very truly,

L. C. Kudry
LCH:Tm
Attachment ' o o
cc: New Mexico 0il Comservation Commission
P. O. Drawer DD - )
Artesia, New Mexico 88210
New Mexicc State Engineer's office

State Capitol
Santa Fe, New Mexico 87501

% required by . -
Conpmi-sei de =2963 entered in
ase No. 3302 oncerning Atlantic - ‘ ;
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AtlanticRichfieldCompany  North American Producing Division
< New Mexico-Arizona District
“ Post Office Box 1710
: Hobbs, New fAexico 88240
Telephone 505 3937163

‘_37

i '7\,,_ T

Séptember 27, 1974

p b O,L CON\ s
New ‘Mexico 0il Conservation Commission sﬁr#~ﬁu mvn,J ;
P. 0. Box 2088 ‘ . . o i
Santa Fe, New Mexico 87501 -

r)_n, b .
\

i
] q ’
| SER. 3. Lj\
: » oEE N 1.
""" S -
.il»‘ H

£ P"(\

Attention: Mr. A. L. Porter, Jr. ;
Secretary-D1rector'

~

Re: Produced water samples required by
Commlss1on Ordef*R—2969 entered in
Case No.’ 3302, conrcerning Atlantic
Richfield Company ~ Sweariligen -
Shugart Waterflood Progect

-

Y B e

Gentiemen:

As per the above order, we submlt the- results
L of laboratory analysis of “the' latest produced

‘ water sample from the Swearingen Shugart water-
flood project. :

~Yours very truly,

; cc: New Mexico 011 Conservat1ou Comm1551on

i P. O. Drawer DD . » .
Artesia, New Mexico 88210 ‘ L R
New Mexico State Engineer's Office

State Capitol . :

Santa Fe, New Mexico 87501

L




A : B F’RODUCTION PROFITS :
i : DIVISION OF SONICS |NFERNATIONAL, INC. Ry ﬂ*‘rw (‘\‘*“l‘\*'l‘{ / “ll,{' 3
- ‘ Peiro!eum Service Laboratory JEAR A SO LN ] Q
2 ) LAS, TEXAS _ Wil
i client Atlantic thhﬂeld Company : )
/__.__ —— County Edd! L B
Fiald_sm&a’r_l;______———/___/mase Swearingen ) 3 R s ,
Formation ——— Depth// pert / . )
source of sample__ LM
Da!e Collected -12-74 Y e———— o
’ . REPORT OF_ WATER ANALYS\S '
© Lab. Number ———B__b_éa-ﬁ—"" gpecific Gravity, ' ___J__._OJ.&B 1.1 2
. » thal Dlsfs:jo_!\!eQSolids — _...._.lQ 4835 Resistivity (Ohmmeters at 68° F. ) — Q8% Hy drogen Sulhde P\B \
i T DISSOLVED MINERAL  ANALYSIS PATTERN | , StanEE @
P ) T R SRS
, \ 20 15 10 T 5 16 15 20
g ! . \08. |\|\||ll‘llll‘l!ll‘ll“ Illr“vr il l it W { ‘ e ¥ it t ‘ ™ |-‘ ‘ v .._A!AJ "}/'/Mm‘““‘““\s_ 0_0 | ':‘}
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: '\' j
| - ,88 !4 i uu\»m\nn\nu\uu\m uu\l\wH\w \m\ﬁw.;.'." "u\m\\uu\\t\t‘m\\\m\ﬂa m\\m&\m\w\ww\«mw‘aazg{m&\m\m\mx\ 04 .

: Fe !uu\uu\ui:\nuluu‘un\nn\mu\u||\unl|m‘| ale ||\‘u|l‘uu‘| whuandibi )lnﬁ uu\nn\lmhm‘uulunhmhuduu‘ml‘nn\!m\nndnu\mu\uu\uu‘uu‘m-\ CO:
A ‘ - ] (Number gelow ‘lon Symbol Indicates meq/ Scale Umﬂ 10
.ﬁggugp_ﬁg!‘l?;_m&ﬁﬁ ‘ O SUSPENDED SOUD ALYSE
2 ¥‘ B 1 meg/! mg/!
e ' . Total solids (Calc-) 1048 35 - 7 Total Undusso!ved Sohds _ o - :
o " godium (Galc)) ~ 33200 14423 oii (So'vent solubte) ) - RS 2
. Iron . (Dissolved) S ___G.. Acid Solubles ) ’ B
- Basium : o o a= = Iron ) as ’ o
_Calclum ~_ 3410 —_],".3.!.1- Calcium e — I 3 -
l. Magnesium 2430 _199.1 Tragnesium 25— I :
P Chloride 63000 1 1202 sulfate as_ i I -
' Bicarbonate ‘ —___ 802 13.2 S - N )
Carbonate 9 — Oe Organic (lgnition Loss) R
sulfate _ __,22_39. —,_§_L:l Acid Insolubles , ‘
sand & Clay- O 3
: . - Barium Sulfate (Qua‘q.)___,...- .
~ m&u&(—’ﬁ‘- 2 : : ' (Qual) ———
SOLUBILITY,_CALCULATIONS : S
Calcium Carbonate Stability Index at77¢ F ____;:L“;. ch!gna Tendency P3S.. = -
Celcium Sulfaté Stability at 95°F - S L <
COncentratlon“’tﬂ_,_U—- meq/l Calc. Sotubility Q?,'__Q—‘meql I percent Satu:ation 10000
Barium Sulfate Stability at 95° F o , . -
Concentration. meq/l. Calc. Solubility ____,____.rheQIl- percent Saturation ——— -
REMARKS . . '
™
- -’
!




~ AflanticRichticldCompany

" 'Santa Fe,

North American Producing Division

o Mexico-

t Arizopn {3
Post Oy Do

i Ub\,‘u‘ Now Bomioo §8045
T

SN 3Q2 7465

17

vmomn

June 12, 1974

New Mexico 0il Conservation Commission
P. O. Box 2088

Nwl Mex1co 87501

PR s Pt e

Attention: Mr., A. L. Porter, “Jr.

Secretary-Director

Produced water samples required by

Commission Qrder R-2969 enteréd in ) A

Case No.(3302,)concerning Atlantic ' S
Richfield ‘Company - Swearingen -

Shugart Waterflood Project

Re:

P

Gehtlemen:

As per the above order, we submit the results ;
of laboratory aralysis of the latest produced
water sample from the Swearingen Shugart water- R
flood project.

Yours very truly,

L. 'C. -Hudry ;

. LCH:rm %
““Attachment L R
ce: 'New Mexico 0il Conservat1on Commission k 'é
P. O. Drawer DD .

Artesia, New Mexico 88210

New Mexico State Engineef's Office
State Capitol
Santa Fe, New Mexico 87501




A et e it <y

Hoith Amnriculi;!’roducing Division
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June 12, 1974

New Mexico 0il ¢
P. 0. Box 2038

onservation‘Commission
Santa Fe, New Mexico 87501

Attention: -Mr, 4, p,. Porter, Jr.

. , Seéretary—nirector'

Re: Produced Wéfer sa
Commission Order
Case No. 3302,

mples requireg by
R-2969 entéred in
concerning Atlantjc
pany - Swearihgen -
Shugart Waterflooq Project

Gentlemen:

As per the above
of laboratory ana
water sample from
flood pProject,

Grdef;,ﬁe>éubmit_2hé results
lysis of: the latest produced
the Swearingen Shugart water--

Yours véry'tfﬁIY. .
L. C. Hudry

ICH:rm

Attachment

CC: New Mexico 0il Cons
P. 0. Drawer pp

ervation Commission
Artesia, New Mexico 88210

Néw”MexicoﬁState
State’Capitol _
Santa Fe, New Mexico 87501

Engineer's Office
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AttanticRichiieldCompany  North Amhr:cun "ruducmg Division

Maoye 8forico-Arton s Dsatred

Pogt Aufice Box 17

HaGhe  Haw M
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feicpnons

June 12, 1974 ,

! -.
u; ~ . : New Mexico 0il Conservation Comm1§§1on . :
o o ~ P. O. Box 2088 o
o Santa Fe, New Mexico 87501 3

Attention’) Mr. A. L. *
) Secretary- E .
;
T H
Re: Corr081on L8 on“quults as per ;
- /99mﬁf§é1on OrGEn\B—gQGQ entered {
o ; in Case No. 3302, goncerning g
Q‘Atlantic Rlchﬁleiﬁ Company :
S“éarrﬁﬁen-shugart Waterflood ;
Project . v . :
. Gentlemen: Z
As per the above order, we submit the results %
of laberatory analysés of the latest exposed !
corrosion coupons. :
Yours'very truly, > §
L. C, Hudry : f
LCH:rm ?
Attachment
ce:  New Mexico 0il Conservation Commission é
P, 0. Drawer DD
“Artesia, New Mexico 88210
o ‘ New Mex1co State Engineer's Office '
' State Capitol P
Santa Fe, New Mexico 87501
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Atanticflichiieidiompany

March 7, 1974

_p. O..Box''2088 . :
'santa Fe, New Mexico 87501

North American Producing Pivision
Mav HIoXos Arizome thindi it

i Box 1710

SRR EUSTIN

New Mexico Oil Conservation Commission

K

Attention: Mr. A. L. Porter, Jr.
: secretary-Director

Re:- Produced water samples required by
Commission order R-2969 entered in
Case No. 3302, concerning Atlantic

. Richfield Company = Swedripgen -
Shugart Waterflood Project

Gentlemen:

As per the above order, we submiv the results
of. laboratory analysis of the latest produced
water sample from the Swearingen Shugart water-

. flood prcject.

Yours very truly,

~-

L. C. Hudry%

LCH:Tm

Attachment

cc: New MexiEd 0il Conservation Commission
pP. O. Drawer DD
Artesia, New Mexico 88210

New Mexico State Engineer's Office
State Capitol ‘ .
Santa Fe, New:Mexico 375901
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Internal Correspondence

Y

t',”v ) o i Date: February 22, 1974 = . _

To: ~ Mr. James Cogburn - Hobbs, New Mexico

Fror: James P. McDonald, Jr.

- Room E131 pRre, Dallas, Texas
Subject:  Water Analysis o
' Swearingen Lease Waterflood
Shugart Fi@]d, Eddy Couinty, New Mexico

Letter: 40-13p

“Attached is a water analysis (A-5373) on produced water
collected in Janvary 1974 from the Swearingen~Lease.A

This sample was cqjﬁected;in compliaiice with the request .
= _ ' by the New Mexico-0i1 Conservatiﬁn‘CdmmeSion for analysis

< o ’ to be made quarterly on this produced wates,

A copy of‘thevéttééhédf?nvdfce approved for payment has been
sent to Accaints -Payable, :

'

_ 4;n4¢/f?55ﬁ2555¢aa42;44 o - : : g
James PQ'McDonald,‘Jr, Eﬁ@é/ o . o

JPM/jc
i: ‘
8 e
;f

L IS

ARCO-1




A i g e £ S £ 7% e

&

N ' | PRODUCTION PROFITS

DIVISICN OF SONICS INTERNATIONAL, INC.
Petroleum Service Laboratory

~ ' : - DALLAS, TEXAS
ciient_ __Atlantic Richfield Company -
County, Eddy State__New Mexico
Field Shugart " Lease. Swearingen Watexflood wen No.
Formation - Depth Pef. : :,
‘Source ¢f Sam{le )
Date Collected?/ ‘ Rec: 2-1-74 by
| REPORT' OF WATéR-~»ANAL“YS!S’”"T_“’
-
Lab. Number - A=-5373 Specmc Gravity 1,0638 pH — T4

Total Dissolved Sofids_-—____ 91 438 Resistivity (Ohmmeters at 68° F. )w Hydrogen Su!hde____AB_&&N_'L_

DISSOLVED MINERAL ANALYSI° PATTERN

0. 15 10 s ' 10 15 20

: Na 'llllnllplnlunlun lm,amln WWW ""l“"l""l"“l"" cl

é
E
=2
¥
=
21
%

10 ;
Fe Itm'rm'mllm|lm||||i'v|uu1|‘n'|!u||||'1’n|nu|nuhutllmhm i umf';mj ! mlun'm|l|mlunhmhm'ln|luullr||||mfunhmlun|m|||m|u.x|||||l CO,
- 10 - {Number Below lon Symbol lndnca!es meq/ Scale Unit) 10
£ LID At . PITATED ENDE Ll LYSI
.- .mgfl meq/i ) ‘ mg/l
Totat Solids (Calc.) 91438 . - Total Undissoived Solids -
Sodium’ (Cale.) - 28600~ lab%;_é Qil (Solvent Soluble)
Iron  (Dissolved) : 0 KBS /2 Acid Solubles
Barium - L = Iron as
Calé;rum Calcium - . _.as
Magnesium -Magnesium as
Chloride 63 . Sulfate as
Bicarbonate 798 181
Carbonate 0 De Orgaanic (lgnition Loss)
Sulfate 4700 911 +8 Acid Insolubles
Sand & Clay —
i Barium Sulfate (Quan.) .
TOTAL_IRON 2 {Qual.)
SOLUBILITY CALCULATIONS
Calcium Carbonate Stability Index at 77° F ___°.2g_ Scaling Tendency f_g_s_’_.___.
Calcium Sulfate Stability at 95°F \
Concentration__97 « 16 _meq/L. Calc. Solubility §_2_:§0_meqll. Percent Saturation __1_00__:9__0__
Barium Sulfate Stability at 95° F
Concentration meq/l. Calc. Sofubility mecj I :Percent Saturation
REMARKS i '
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Atlanticﬂiciilieid

Company

North Ametrican producing plvision
Hew F.\izx'-.(:o-l\ri/:O\m pistitc! ’
post Ottice gox 1710
+obhs, Nev Mexioe 2240
Telephon® 505 393 7163

Dccember 18, 1973

New Mexico 01l Coﬁservation Commission
. O BoxX 2088 -
anta Fe, NeW Mexico 87501

wnd

attention: Mr. A 1. porter, JT-

Re: produced water samples;required by
Commission otder p-2969 entered in
Case No. 3302,~concerniﬁg Atlantic

,Richfield Combany’i’Swearingen -
- ghugart Waterflood project

shugart WA 7 ——

Gentlemen:

As per the gbove order, W€ submit*the results
of 1aborat6ry apalysis’of the Jatest produced
water sample from the swearingen shugart water-

flood project.

yours very truly,

¥ < / e

L. C. Hudry
Attac‘@m\enf

cc: New Mexico 0il Conservétion Commissinn )
p. O. prawer DD .
Artesia, New Mexico 88210

_New Mexico state Engineer's office
gtate capitol S
ganta Fe, New Mexico 87501




PRODUCTION PROFITS
DIVISION CF SONICS INTERNATIONAL, INC.

Petrolcwan Screice Laboratory
DALLAS. TEXAS

cient_______Atlautic Richfield Company. -

Field_____Shugart

‘Source of Sample__:

Lab. Number N
o7 Total Dissolved Sofids__

county_____Liddy__ state_New MexXica_______
: Lease_Swenringpn Well No.
Formatic: - - Depth i Perf:.
Produced Water
Date Collected__Rec: 11-6-73 by..
REPORT OF WATER_ANALYSIS
A-5295 .S‘;;ecific Gravity Ye0644 pH . 12

RN

89864 Resistivity (Ohmmeters 5t 68° £.)_____+ 101 Hyarogen Sulfide____ABSENT
DISSOLi’ED MINCRAL ANALYSIS PATTERN
20 15 10 s 0 s 10 15 20
) 0%3':‘"“'E“k"l“"i"“l‘“'!‘“‘l““l“!l ‘ ) { It Lol “‘E""i"i" "hﬂ"‘,e‘.'i"“ l;‘ 4 i;/l/;[;yl 4 ! ey '-luin‘u Ci 1 00
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Alfén(icRichlieldCompany

"Re: Corrosion Coupon Results as per

- Gentlemen:

North American Producing Division
Hew Mexico-Ari;ona District

Pasl Otfice Box 1710
Hobbs,New‘Mexkxx88240
Telephone 505 393 7163

November 9, 1973

New Mexicc 0il Conservation Cormission
P. 0. Box 2088
Santa Fe, New Mexico 87501

‘Mr. A. L. Porter, Jr. .

Attention: L
e S Eeretary-Director

Commission Order R-2969 entered

in Case No. 3302, ‘toncerning
Atlantic Richfield Company
Swearingen Shugart Waterflood Project

L . :
As per the above order, we submit the results
of laboratory analyses of the latest exposed
corrosion coupons.

Ymmsvawtmum
Ay
L. C. Hudry

LCH:rm

IS

-'Attachment>

-New Mexico Oil'Conservation

‘-P. O. Drawer DD
Artesia, New Mexico 88210

ce: Commission
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New Mexico. St

PR AR ]

Santa Fe, New Mexico 87501
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Tmatter thereof.

BEFORE THE OIL CONSERVATION COMMIBSION
OF THE STATE OF NEN MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSEBERVATION
COMMISSION OF NEW MEXICO FOR
hﬂﬂ PURPOSE OF CONSIDERING:

! -

CASE No. 3302 .
Order No. R~2969

APPLICATION OF THE ATIANTIC REFINING =~~~ ——— —— .l

JQMPANY FOR A WATERFLOOD PROJECT, EDDY
COUNTY, MEW MEXICO.

ORDER OF THE_COMMISS!
BY THE COMMISSEON:

This cause came on for hearing at 9 a'clock a.m. on September
8, 1965, at Banta Pe, New Mexico, befoxe Bxaminer Elvis A. Utz

NOW, on this 28th. day of Septewbex, 1965, the Commlssion,
a quorum being present, hav&ng congidered the testimony. the record
and the recommendations of the Examinet. and heing fully advised in
the prem‘&aa.

:FIEDQ ’

(1) That due public notice having been given as required by
'law, the Commission has jurisdiction of thig cause and the subject

i

(2) That the applicant, The Atlantic Refining Company,
seeks permission to institute a waterflood project in the Shugart
Pcol by the injection of water into the Queen formetion through
s8ix injection wells in Se¢ctions 31 and 14, Township 18 South,
Range 31 East, NMPM, Eddy County, New Mexico.

~(3) That the applicant also seeks the escablishment of an
administrative procedure wheraby the Secretary-Director of the
Comnaiesion is authorigzed to approve expansion of the waterﬁlood
project and additional water injection wells.

{4) That the wells in the project area are in an advanced
state of depletion and ghould properly Le classified as “"stripper"
wells. |

(3) That the propos »d waterflood project should result in
the recovery of otherwise unreccverable oll, thereby preventing
waste.
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: , CASE No. 3302
Oxdexr No. R-2969

(6) That the subiect appiication shounld be approved and the
project should he governed by the provisions of Rules 701, 702, aﬁq
703 of the Commission Rules and Regqulations,

T IS THEREFORE O :

(1) That the applicant, The Atlantic Refining Company, is
hereby authorized to institute a waterflood project in the Shugart
o Pool by the injection of water into the Queen formation through
e " |lthe following-described wells in Townsghip 18 South, Range 31 Easet,
NMPM, Eddy County, New Mexico:
' Atlantic-Johngon Federal Well No. L Unit P Sectien 11
- Atlantic-~Swearingen "A" Well No. 3, ‘Unit B, Section 14
Atlantic-Bwearingen "A" Wsll No. S, Unit H, Section 14
Atlantic-Swearingen "A" Well No. 6, Unit &, 2action 14
Atlantic~Swearingen “"B" Well No. 3, Unit E, Section 14
Atlantic-Swearingen "B" Well No. 4, Unit ¥, Section 14
(2) That the subject waterfleood project shail be governed
by the provisions of Rules 701, 702, and 703 of the Commission
Rules and Regulations; provided, however, that the Secyetary~
Director of the Commission may approve expansion of the waterflood
project and-such other additional- injection wells at such locations .
as may be necessary to complete an efficient water>1njection pattern.

: (3) That monthly progress reperte of the waterflood project

FIR ~ ||he¥ein authorized shall be submitted to the Commission in accord-.
“ B “lance with Rulss 794 and 1120 of the Commission Rules and Regula~
tions.

(4) That jurisdiction of this cause is retained for the
entry of such further orders ae the Commiasion ray deem necessgary.

- DONE at Santa Fe, New Mexicn. on the day and year herein-
above designated. ,

STA'TE OF MEW MEXICO

o/ B.

A, L. PORTER, Jr., Me"e ‘& Secretary
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OIL CONsE RVATION Co

) MMISSION
| C;d&_vo_exmm NO. é\

SE NO, 7
- ‘%mw EOOLING ACRIGMINT

THIS AQREDLNT mede this [Z# day o£/7 4 » 1965, by and

between B. A, raton and wife, Hattie Patopn, and Doris Paton, a
vidow, horoinafter called "Patons”, and Aoh Joh;;on and wifae, Sibyl

Jahnaon, hereinafter called ’Johnsons",

HITNESSETH::

- WHEYREAS, " the Patons reprasnnt that they own an overriding/royalty
of twenty percent (20%) of the oil, gor and other kfndrad zubstances

" produced, saved and marketed under United States 91l and Gas Lease

14 012338(%) from the kg8 Sectionsil, Tovmship 18 3ourh, Range 31
East, N.M.P.M., Zddy County, New Hexico, to a depth of 3,900 feat

below the aurfece (said Land beiny hersinaficr ecalled "?aboﬁ land"),

as rererved in chat certain Operating Agraement dated September 23,
1964, recorded in Book 147 at page 333, from the PaConn to The Atlantic

 Refiping Company’;

of twenty paxcent (207.) of the oil, gas and other kindred substances
produced, suved and marketed under United States 01l and Ges Leases
1LC 047633{(a) and LC 047633(b) from 21l of Seetion 14, Townishin 18
South, Range 3) Zast, N x., £ddy County, New Mexico, to & depth
of 3, 900 faet halow the nxr ace (s21d landn being hereirafter colled
_"Johnson land"), as xveserved in that cartain Operating Agroament dated.

 UHEREAS. the Johnaonnrepresent that they own an overriding royalty

Ssptoxbar 26, 1964, recorded in Roock 147 at paga 348, from the Johnsona

to The Atlantic Refiuing Company, and,

WHERBEAS, the Patons and the Johnsons desire to peol their rege
pective ovarriding toyal:y'inrerescu na to all oil, gas gad gther
kindred substances to ba produced from the (uesn Formation uunderlying
the above dencribad lands by naans of a conteamplated secondsry recovary
progtam.

HOW, THEREXYORE, 1ia congideration of the premaaas, thc partiea
sgree as follows:

, 1. Thias Pooling Agraamont shall be aoplicable only to the
producticn of oil, gas aud otihmr kindred substances recovered Lroa
the Queen Pormation underlying the above described lends by n3ang

of a secondnry recovéry prograw,

2. The cotal production attribatable to said overriding voyalty
1 zazeets shall be appoertionod betwean the Patons and tha Johnsons

in the following maoneér: eacu parcy shail be entitled to tuai pore
tion of gnid production as the mmbar of wells located on said

party's land bears to the total nuuber of wells oa the Xaton aad
Jolmson lands. In other words, if one well is locsted on the Paton
land and twelve wells are located un the Johasou land, the Yatems =~
shall be entitled to 1/13 and the Johnsons shall be entitled to 12/13




, o » - | -

of the production attributable to said overriding royalty intavests.
Said ratios and apportionment of production shall be subjact to
change as additional wells are drilled or existing wells are plugged
and gbandoned. A wall within the ameaning heveof ghall ba eithar &
production or injection well in the Queen Formation.

- 3. In the event the overriding royaity fatdrest of oithex
perty it lass then as raprasented. adove, the allocation of production
between tho parties shall be adjusted accordingly.

4., The overriding royalty production allocated to the Patons
shall b2 owned one<half by £, A, Paton and Hattie Paton, his wife, .
and one~half by Doris Paton, '

3. Ths Patons and the Johngouns do hereby gtam: ‘and convey to
eaeh other such iuterecst and title ag way be necestsry to ccustituite
the sbove apportionment of their overriding voyalty. 1uteresta.

This Agrezment is binding upon the parties hereto, their heira.

‘personal xepresentatives and assigns, and shall be effective as of

the date of first production from the Queon Formation by means of
8 aacondary recovery progtam.

g . { /" < -L”/L , | ‘ H ‘_2/,///5/,; D Tt .

COUKRTY OF Z00Y

E. A. PATON ‘ BATTIE mrox

DORIS PATON — BB JOHN

/ ¢
/fclc- \2?{14;,u 4v//

IBYL JOHNSO&f"

STATK OF “EQ MENICO).
§

P Pea e d

\IV

s

The ;rcgoing instrumenc vas acknawledged before ue this /5
day of st , 1955, by E. A. Paton yd Hatt{e Paton, his Wif 'e'.

~. A

0 CRlg (cu e

(hn'v\]\P"ﬂ'-]ig

} s‘w“

Hy Commission Expireaz
Coat L, //cf »

STATE OF NEW MEXICO)
- ) B8
COUNTY OF EDDY )

fdraegoing inativucent vas acknouledgaed bofore me this I3
day of diiclioms 1965, by Doris Paton, & widow.

// . ' /\\# (/ (/ [ u/

Sho Yublie

My Coumlission Expirest
(‘(,‘A é, do LSl - ele




STATE NP TEXAS /)
: ) 88
COUNTY OF SCURRY )

The foregoing instrument was acknowledged before me this % 7%
day of - y.é// , 1965 by Bob Johnson and ‘Sibyl Johnson, his wife.

. - P o
Z /// V’/{/é;z.e/

- gt T

7 HNotery Public

| r Commissio irasz
s //);?"/”

‘-
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THE ATI.ANTIC REFINING COMPANY

INCORPORATED —~ 1870

PETROLEUM PRODUCTS
April 26, 1966

NORTH AMERICAN PRODUCING GROUP

SECURITY NATIONAL BANK BLDG.
NEW MEXICO - ARIZONA DISTRICT

MAILING ADDRE
S. L. SMITH, DISTRICT MANAGER . P. O. BOX §i sS
. JACK RIARD, DISTRICT LANDMAN B . O. BOX 197A

E. R.'OOUGLAS, DISTRICT GEOLOGIST ROSWELL, NEW MEXICO "88201
A. D. KLOXIH, DISTRICT DRLG. & PROD. SUP'T. -

; M. D. ROBERTS, DISTRICT GEOPHYSICIST
. oo W. P. TOMLINSON, DISTRICT ENGINEER

; B. R. WARE, DISTRICT ADMINISTRATIVE SUP'V.

{ New Mexico Oil Conservation Commission ( 7,
P. 0. Box 2088 @

Santa Fe, New Mexico

) : ‘ Attention: Mr. A. L. Porter,
o Secretary Director

5

" Re:  Corrosion coupon esults
2er\R-2069
entered ifi Case #3302 géoncernlng
_ The AtlantIe-Refining Company S
i S Swearlngen-Shugart Waterflood,

F

f) 10 30uﬁ§f}¥wﬁn%

As per the above order, we are requlred to subm;t the results of the rate
of corrosion of the coupons in the’ Swearlngen-Shugart waterfload Proaeot
Attached are the results from our laboratory concerning the corr051on
rate for the next three month period.

‘ (f’”“>§*Lf{:wa€ﬂmfj . Yours very truly,

W. P. Tomllnson

!

!
. ;.
v U oo et s

;

WeTsjeb .
cc: New Mexico Oil: Conservatlon Commission
‘P, O. Drawer Do R

Artesia, New Mexico

Mr., Frank Irby

-,
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SWEARINGEN LEASE WF, SHUGART FLD, NEW MEXICO

WATER INJECTION SYSTEM

CORROSION 'COUPON EXPOSURE RESULTS:

WEIGHT  CORROSION

- - COUPON , EXPOSURE ~ LOSS " RATE TYPE
 LCCATION - NUMBER Dates Days Volume (gns: (MPY) ATTACK
Supply Water -
(Bar-type -
Stations at ¢
Water Plant) ‘
VWest Leg of E-861 ' 11-6-652-12-2-65 26 800 BWPD . . 0.2978 5.2 Surface roughened
Manifold E-862 - : ©..0.3018.. 5.2 © Scattered shallow
i - ) __ \\-;‘~.":': i Pits. ' B
E<873 12-2.65--3-2-66 - .90 1244 BWPD  1.0252 5,0 Scaitered Attack w/ a
. ' , few depcsits & gonges
S
Eest Leg of £-863 11116-65--12-2-65 26 1200 BWPD  0.26h2 4.5 “Even etch w/some edge
Manifold E-864 : . ‘0,2538 4.3 attack & minor pitting
E-875 12.2-65--3-2-66 _ 90. 12k BWPD  0.8430 h.2 . Scattered attack w/ a

few deep pits & gouges




) WEIGHT CORROSION ,
COUPON EXPOSURE 10SS RATE TYPE
LOCATION NUMBER "Dates Days volume (gus) (mpy) ATTACK
Water Injection |
“(Bar-type
Stations at .
Wellhead) -
A-6 WIW E-865 - 11-13-65--1-18-66 66 450 EWPD  0.9738 6.5 ‘General corrosion
. E-866 P - : 0.9628 6.5 w/broad shallow pits.
E-869 1-18266--3-2-66 43 478 BWPD 0.3820 k.0 Scattéred Pitted
g . . Areas. )
:
i
B-3 WIW E-867 .- 11-13-65--1-18-65 - 66 288 BWPD 0.703h4 4,7 Even etch w/areas of
L= E-863 R 0.8032 5.4 surface roughening
E-827 1-18-66--3-2-66 43 271 BWPD  0.2265 2.4 Scattered shallow pits

Yy

w/general corrosion‘at

A~
CLIAD «

Y NI
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JACK BIARD, DISTRICY LANDMAN

mgx>m

. o ’ - -
— Formerly -
i ATLANTIC THE ATLANTIC REFINING COMPANY ~ ~
M, INCORPORATED — 1870 (X% ‘E
PETROLIEUM PRODU(}Ib - -2
e, w
) [ - .
June 1hk. 1966 o
' ptad j§
NORTH AMERICAN PRODUCING GROU® ‘. SECURITY NATIONAL BANK BLDG.
NEW MEXICO ~ ARIZONA DISTRICT " MA,L,W,M,,RES;-Q
S. L. SMITH, DISTRICT MANAGER P. O. Box 197"

."R. DOUGLAS, DISTRICT GEOLOGIST'
. D. KLOXIN, DISTRICT DRLG. & PROD. SUP'T.
. D. ROBERTS, DISTRICT GEOPHYSICIST
. P. TOMLINSON, DISTRICT ENGINEER
. R. WARE, DISTRICT ADMINISTRATIVE SUP'V.
> 2 )]
- SRS O SO ot
= FARYd = it
7
P
< i i . B
-
State of "New Mexico y e

0il Conservatlon Commission
Santa Fe, New Mex1co

Attention: Mr. Da
" Re: Swearingen Pool Waterfilood
Gentlemen:

Several weeks ago L furnished you with copies of Overriding Roylaty Pooling
Agreements executed by all overriding royalty owners. except Tenneco 0il

- Company. We now enclose & ratlilcatlon which has been executed by Tenneco,'
Continertal 0il Company, and New York Life Insurancé Comrpany. Tenneco felt
this was only proper inasmuch as they ¢wned a common interest with
Contlnental which was not reflected in the division order, and New York
‘Life keld a mortgage on a portion of the royalty.v This apparently is a
result of ‘the Delhi- Thylor purchase. At any rate; we now have instruments
‘signed by all of the owners. This should close your file.

NI oY
AUKLD  YOL

ATLANTIC RICHFTELD COMPANY

Ll 7). ffyﬂw/—ﬁ

FM/d1m } Fred N. Millsap; Jr.
Encl, - , Land Department

AtlanticRichfieldCompany o

ROSWELL, NEW MEXICO 88201
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“tion, whose address is :
herelnafter called "0verri%inq Royaity Ownersh and New York Llfe

JUM:LD

3-29-66
D
...;_ r\_
S =
o4
RATIFICATION OF OVERRIDING ROYALTY POOLING AGREEMENT j%
SWEARINGEN WATERFLOOD PROJECT L o
EDDY COUNTY, NEW MEXICO B w2
THIS RATIFICATION, made and entered into this o ya day
of //2414,,45 , 1966, by and between ThHe Atlantic

Refining (€ompany, a

"Aq”;/o corporation,
whose address is L

)(//Zé' r /@oi‘:uﬁ///ﬁ/y?\

hereinafter calle 6perator", and Tenneco 0il Company, a Delaware

corporation, whose address is Fourth Floor, 201 Wall" Building,
Midland, Texas, and Continental Oil Company, a Delaware corpora-

Insurance Company,, Netr Yoy Kk corporation,

whose address is 8”4 Modison gﬁ‘,_vg. Newl i orh Loty N %QV‘&
hereinafter called "Mortgagee™. -

— e vEe e e e eee wa e

WHEREAS,,fhat certain Overrldlng Royalty Poollng Agreement
dated March 15, 1966, was made and entered into by and between
Leroy English, et al, as Owners, and Operator, covering the oil,
gas and kindred substances* ‘recoverable from the Quein formation
underlylng ‘the East One-Half 4f .the Southeast Quarter (E/2 SE/4)
of Section 11 and all of Section 14, Township 18 South, Range 31
East, N.M.P.M,, Eddy County, MNew Mexico; and

WHEREAS, the Queen formation underlylng the above descrlbed
lands is herelnafter referred to as "Pooled Lands"- and

I

WHEREAS the interest shown to ‘be owned” bv New York Life
Insurance Company Account No. MI 1008 and Tenneco 011 Company
in said Overriding Royalty Pooling Agreement is in fact owned -in
equal undivided shares by Overriding Rovalty Owners subject to a
mortgage in favor of Mortgagee; and

HHEnEAS, Overriding Royalty Owners and Mortgagee"de81re “to
ratlfy said Overriding Royalty Poollng Agreeniént insofar as it
covers their respevtlve 1nterests in the Pooled Lands.

NOW, TﬂEREFORE, for and in con31derat10n of the premises,
‘the parties hereto do hereby covenant, contract and agree as
fol’ows' ,

I.

The parties hereto do heréby adopt, ratify and confirm‘said
Overriding Royalty, Poollng Agreement dated March-15, 1966 in all
of its terms, provisions and conditions.

IX.

It is understood and agreed that notw1thstand1ng any reci-
tals contained in said Overriding Royalty Pooling Agreement to
the contrary, the interests shown to be owned by Kew York Life
Insurance Company Account No. MI 1008 and Tenneco 0il Company
are owned as follows:

Tenneco Oil Company .8750% -

Continental 0il Company .8750%

subject to a valid and subsisting mortgage in favor of Mortgagec.




IXI.

The effective date of this Ratification is the date of first
production upon the Pooled Lands by means of a secondary recovery L
program and this Ratification shall remain in full force and v
effect for so long thereafter as oil, gas and other kindred sub-

- stances are recovered from the Pooled Lands by means of a second-
ary recovery program.

IN WITNESS WHEkEOF, the pafties hereto have executed this
Ratification as of the day and year first above written, but
effective as hereinabove provided.

AU - | | THE ATLANTIC REFINING COMPANY | ; |

» = - : \ | » R

: s ‘ : By hd - L w \ ,/,D‘Vlj':l:)';:""‘ i <
ST - ‘ BITORNEX IN EacT e Rprs S

Tl |

OISTrIOY

i ; LANDMAN
TENNECO OIL COMPANY . Rew |

"OPERATOR"

—— e

333 Eidles S
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"CONTINENTAL OIL COMPANY e
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" June 1, 1967,

‘COUNTY OF «-~7@W X

T

COUNTY O NEW YORK Y

£ Ll o B i e

THE STATE OF (Zé///(’)//c,o X

ss

COUNTY OF K/;/zrm > X
>
‘The foregoing instrument was acknowlnggd bi; e me this 9ZJ1*~\~

‘day of P ¢y y 19€6, by 5.2 . <=Dp1,

BIIORNIDM IN FAcT of The Atlantld Refining Company, a A f) se Juanea
corporation, on beha of said corporation and in the capacity" ané

for the consideration therein stated.

s L TD. {7//,/;///&/0 ;2 .

My commission expires: /47 Notary Public in apd £

[ 2.~ -5 County, /¥ /Y.

THE STATE OF TEXAS [
. 8s
COUNTY OF MIDLAND [

The faregoin 1nstrument was acknowledged before me this ' 4415
pal - ., 1966, by J. P. Roach, Agent and Attorney-

in-Fact o Company, a Delaware corporatlon, on behalf of

said corporation and in the capacity and for the consideration there-

in stated. ;
- \/,&'«&/ | o) !@Z/m‘/”? J
My commission expires: éﬁbt ry Pablic in and for
: ‘Midland County, Texas

JOY J. ALLISON
201 WALL RLDG. 171 FLOG

¢ .‘ ;> © . MIDL PEY
THE STATE OF \Jé/;/,d/(/ X NOTARY ]1 :J:DK, l1‘\‘\? ronr

N LAN O ATy
ss ’ MIBLAND COUNTY, TIxas

L
“Phe foreqgeing instrument vas acknowledged before me thlS‘f
day of v . ., 1966, by  ROY M. MAYS . VICE PRESIDENT’ - ’
of Contlnental OlI‘Company, a "‘Delaware corporation,
on behalf of said corporation and in the capacity and for the con~
sideration thereln stated.

" \J) 7 : . }j )

. ’ \\//}(}A/L&d./\./a_/ i.x\/l—/—’ T g

My commission expires: otary Pubiliclin :f? <13
-/-67 AN County, ’

THE STATE OF NEW YORK X

773
[}

”n

The foregoing instrument was acknowledged before me thls 5th
day of- May . 4 1966, by GERALD B. HAECKEL ,
Vice President of New York Life Insurance Company, a New YOTK
corporation, on behalf of sald corporation and in the capacity and
for the consideration therein® stated.c /Q

Pk Y 4

Vygé/)éé// Z?g<for

My commission expires: Notary Public
kaxcss PFAFF

County
G Novaty Public, Stat- o 2oy Y
o N N s sssg O
v Quelified in Guaons Ceunly
Jerm Expue; Maich 30, 768

L




ATLANTIC RICUFIELD COMPANY
EQRMERLY,

ATLANTIC" , THE ATLANTIC REFINING COMPANY

INCORPORATED ~ 1870

PETROLEUM PRODUCTS

- Avgust 10, 1966

‘NORTH AMERICAN PRODUCING GROUP
NEW MEXICO - ARIZONA DISTRICT . MAILIt!S ADDRESS
S. L. SMITH, DISTRICTY MANAGER : P. 0. BOX 1978
JACK BIARD, DISTRICT LANDMAN - s
E. R. DOUGLAS DISTRICT GEOLOGIST ROSWELL, NEW MEXICO €8201
D. XLOXIN, DISTPICY DRLG. & PROD. SUP'T.
. D. ROBERTS, D]STR[CT GEOPHYSICISY
P. TOHLlNSON DISTRICT ENGINEER
'R. WARE, DISTRICT ADMINISTRA" IVE SUP'V.

w;:?

As, .per the above order, we ards required to submit the results of the rate of
corrosion of the coupons 1in the" .Swearingen-Shugart Waterflood Project. Attached
are the results of laboratory analyses of recently exposed coupons.

Yours very truiy)

<7 / /——,7_" e .

W. P . Tomllns on
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4

WPT:jcb

: cc: RNew Mexico 011 Conservation Commission

i , P, 0, Drawer “pp* ‘
Artesia, New Mexico

T - T

New Mexico- State Engineer’s Office
State Capitol

Santa Fe, New Mexico :
Attention: Mr, Frank Irbvy

'SECURITY NATIONAL 'BANK BLDG.

New Mexico Oil Conservation Commission — o /
¢ P. 0. Box 2088 P
P Santa Fe, New Mexico Lt
Attention: Mr. A. L. Porter : o GEFIDE Y
Secretary Director i e
T - o : - . .. L
‘ 7 Re: -
¢ P o Ty . " Atlantic Rich 1eTT 'C’ompany
Swéaringen<Shugart Waterflood
T Project
k Gentlemen:




§ﬁEAR1NGBN LEASE VE, SHUGART FLD ., NEW MEXICO
— WATER INJECTION SYSTEM

-

6-: Te R < . s M
0 CORROSION COUPON E¥POSURE RESULTS

TV Y

D

= WEIGHT CORROSION

: L0SS RATE TYPE -
Days Volume (gins) (MPY) . ATTACK
, ) - . Y ‘ — (RWPDY : S , ’
; Supply- Water E-863 11/6/65--12/2/65 26 1200 - 0.2642 4,5 - . —gven-etch w/some .
i {Bar~type E-B6L. o - 0.2538 4.3 . edge attack & ;
{ Stations at .- - ST T e e L : C - ., minor pitting.. |
{ Waterﬂ-Plant) - e S - ~ B . ' o - K

. 2
L - COUPON © . ____EB¥POSURE
| LOCATION NUMBER  Dates._ __ °

: : {} 1-.7 .- ‘ . S 3 . '.‘. . v - ) . . s ,;,“
_East Leg of E-875 12/2/65--3/2/66 - 90 1244 t.8430 - 4.2 Scattered attack i
~Manifold - o . ) oL ‘w/a few deep pits}

X & gouges. 1

Lo © . E-=876 12/2/65-=U4/157/66 134 - See 0 1.1316 3.7 Scattered attack .- .
S , - . Remarks. ' w/gouges & %
‘E-992  4/15/66--7/12/66 88 . 0.g301 .2 -  Scattered

 E-999 6 25/66--7/12/66 48~ " 0.3564 3.3 scattered attack :
B AT P e T e S I SRS w/pitted areas.

i
i
4

s
f

) eppm———— SASe gy £ T ST




SWEARINGEN LEASE WF, SHUGART

WATER INJECTION

g

SYSTEM

FI.D, NEW MEXICOQ

CORROSION COUPON EXPOSURE_RE

EXPOSURE

- LOCATION:-

leume

Sunply Water 11/6/465--12/2/65
(Bar-type

Staticns at
Water Plant)

© West Leg'of
,Manu_n1é

12/2/65:23/2/65

w0
<

S Mhmthe et e s
'

12/2/65--4115/55

T Ak itk e mamn e

4/15/66--7712/66

H
¢
i
p
i
'
K

'5/25/66--2/12/65_ |

(BWPD)
800

124y
: 3

See. )
Remarks

.1

"WEIGHT
- LOSs

gms

0.2978

0.3018

1.0252

1.1030

'b'.ffzol1

CORROSION
RATE
‘MP!!

-ATTACK

Surface roughened.,

. SéétferedVAttaéﬁ J
.wW/a few deep pits |

’Seaffergdkaffaéka
w/some deep pitse.

TYPE

Scattered shallow |
pits. ° 4
B SR .

& gouges, .

— & H

édattered attack f?§
w/gouges & pitting.*
Scattered attack |
w/pittedfareas,“ L




COUPON

iocATION

NUMBER

SWEARINGEN LEASE WF, SAUGART FLD, NEW MEXICO -

EXPOSURE

CORROSION COUPON EXPOSUKE RESULTS

WATER INJECTION SYSTEM

WEIGHT
1.0SS

“Dates

pays

VSlume .(gms)

Water Injece
tion Wells
(Bar-type
Stations at -
Wellhead) .

B-3 WIW

f : ) X
g  E-871
i L

ford
1
o
(Vw2
(%]

E-867
E-868 - -

S,

E-872

1/18/66--3/2/66.

1/18/66-24/15/66

§ =g

U/15/66--7

© 5/25/66--7/12766

-

' 11/13/65--1/18/66

/12/66

66

43

87

fo o 8
0

Y

(BWPD)

288 0.8032

0.7034
271 0.2265

See.

. - Remarks

w . n_7289

-

CORROSION
RATE
 (MPY)

~ATTACK

TYPE

5.4
u.7

2.y

3.7

4.0

"Even etch w/areas]i

.ening.

no attack on one-
side. -

‘Even etch w/are
of deep pitels

of surface rough-

Scattered shallow I’
pits w/general :
corrosion at ends

Scattered attack |
w/a few ‘deep pits |
& brnad areas of

Scatteréd“étfackg
w/deep pits, .- .

as
v



LOCATTON’ " NUMBER Dates Days Volume (gms) ‘(MPY) : ATTACK

HS

SWEARLNGEN LEASE WF, - SHUGART FLD, NEW MEXICO

. - - WATER INJBCTION SYSTEM

CORROSION COUPON EXPOSURE RESDLTS ' ' " F

. : I * WEIGHT ~  CORROSION
COUPON - EXPOSURE 3 'LOSS _RATE TYPE

o e DO (BWPD) - —
Water Injec- E-865 11/13/65<-1/18/66 66 50 0.9738 6.5 General corrosion -
tion Wells E-866 ; ] 0.9628 6.5 w/broad shallow

o

‘LEEE“WEW" o o ' : - R ' "': areas.

(Bar-type . . eI T T e T ' : , pits. S
Stations at : T L » , : - o o . o S
- Wellhead) - = ‘ : . : ]

(=
W
o
™"
()
3= .
L ] .
©

E-869 1/18/66--3/2/66 43  u7g Scattered pitted kD

~

E-870 1/18/66--4/16/66 88 See 0.5915 3.0 Scattered pitted -
S . Remarks S areas w/some =
‘ Co brO?d deep plts.ig

o «
>

E-996 4/15/66--7/12/66 gg "  0.9463 4.8 ‘ SQatterea attaek

iiﬁé;' P T » : e = : ' -w/some sharp, deep:

_&/25 ue. " G.515% 4.8 beattereu~attack 57
. e Lo L o w/some pltt1ng1 Lo
» ' . ¢ 1 broad areasings, v
. : d attack. 2
IS ' -: é‘
it




' Aﬁguat'iﬁ.“1966

Atlantic Richfisld Company
p. O. BoxX 1978
Roswell, N. M.

Attn. Mr. W. P. Tomlinson

gentlemens

Receipt of & COPY of .your letter to th
mission dated August 10, 1966 and the
coupon tests in the SwearingennShugart

grptefullyfacknowleGQed;

FBI/ma :
cc-011 Conservation commission

Ycurs truly,’

5.
State Engancsr

By

e 0il Qanervatiqn Com-
attached results of your
Wate:flood‘?roject are

E. Reynolds

4

e s d A AAY

N

Prank E. Irby

Chief
Water Rights Div.

-
o~

IR
ISY LR
PV

0§ fug 18 A [

L S—— ‘ '
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AtlanticRichfieldCompany

North American Producing Division

New Mexico-Arizona District o
Post Office Box 1978 ' Y
Rosweéll, New Mexico 88201 .
Telephone 505 622 4041 i ~w
W. P. Tomlinson . . , S
District Engineer ren

February 17, 1967

New Mexico 0il bonservation Commission
P, 0. Box 2088

Attention: Mr. A, L. Porter, Jr.
Secretary Director

Re: Corrosion Coupon Results as per
Lommission Order R-2969 Entered
in Case No. 3302, Concerning

Atlantic Richfield Company .
Swearingen-Shugart Waterflood Project.

Gentlemen:

As pef’the‘éboye Order, we_are reguiredhtg submit the

corrosion-rafes as obtained, from coupon tests in the
Swearingen-Shugart‘Waterflood'Pﬁﬁject. Attached are
the results of laboratory analyses of the latest exposed
courons, _

Yours very_EEE;y,
W, P.“Toﬁlihson
WP jeb

Attachments

ce:  New Mexico 0il Conservation Commission

P. 0. Drawer "pp"
Artesia; New Mexico

New Mexico State Engineers Office
State Capitol o

Santa Fé, New Mexico B
Attention: Mr. Frank Irby




SHUGART YLD., NEW MEXICO

’ ' SWEARTNGEN LBASE WE, O oo
: “WATER TNJECTTON SYSTEM
CORROSTON COUPON EXPOSTRE RESUSTS
ﬂ | , 'WEIGHT  CORROS ION
COUPON __EXPOSURE . __ - LOSS RATE TYPE
LOCATION NUMBER - Dates eTTT Ways  Volume (gms) (MPY) . ATTACK e
E . (3W)
Water Injection ! e o
_'\E;;-Li"‘iff pe ¥-1u48 10/7/66--11/18/G6 2 See 0.0756 0.81 Even etch w/isolated
"S't:rtfioi%g at T : , Remarks ‘ g ; sharp- pi'ts‘.’f : ,
" \ellhead) F-1.49 ' : o.0727 . 078
. A-6_WIW £-186  11-18-66=~1-20-067 67 15,596  0.0202 0.13 Even etch with B
LT r-187 | , 0.0199 0.13 small area of
% : : _ o I minor attack.
-




COUPON

SWEARINGEN LEASE WF, SHUGART FLD., NEW MEXICO

-

WATER INJECTTON SYSTEM

' CORROSION COUPON EXPOSURE RESULTS

- WEIGHT

_ ‘EXPOSURE
LLOCATION ‘NUMBER Dates Days __ Volume
T , (BW)
Water Inicetion ~
Wells ' . yy .

“'TﬁaF:type F-150 10/4/66--11/18/66 u2 See
Stations at 4 ; © Remarks
Wellkead) F-151
B-3 WIW ~ .

T F-184 11-18~-66-~1-24-67 67 3,921
F-185

- P

0.00u5

' CORROSTON .. -
1.0SS RATE TYPE.
-(gms) -(MPY) ATTACK
0.0551 0.58 Even etch w/
N scattered pitted
0.0669 ° 0.71 areas.
" 0.00u6 0.030 Evern etch
0.030 :




- LOCATION

Supply Water

(Bar-type . .

Stations at
Water plant)

WEST LEG .
 OF MANTIFOLD

SWEARINGEN ‘LEASE WF, SHUGART FLD, NEW MEXICO
| WATER INJECTTON SYSTEM ~ " Page -
- "GORROSION COUPON EXPOSURE RESULTS
. : ~ WEIGHT  CORROSTON
COUPON EXPOSURE . LOSS RATE. TYPE
NUMBER Dates . Days Yolume (gms)’ (MPY) ATTACK
: B _ 4 _
.14y 10/7/66--11/18/66 - 42 See 0.0608 0.64 Scattered attack
e R R remarks, o e w/minor pitting.
F-=iU45 0.0635 0.68
F-190 11-18-66-~1-24-67 59,749 -0.0243 - 0:16 Even etch with
F-191 b 5 0.0301 n.20 scattered areas
’ . - of minor pits.
i !
S04




LOCATI(Y

§11J) PLy Water

(Bar-ty pe
Statieng ar
Water plant)

EAST LEG OF

N e ) o
NANIFOLD

3

COUPON

NUMBER _
' F-146

i

F-138

F-189"

SWEARINGEN LEASE WE, SHUGART FLD., NEW MEXTCo
WATER INJECTION SYSTEM
~~===AXJECTION SYSTEM

——

CORROSION COUPON EXPOSURE. RESULTS
- )

s

EXPOSURE

CORROSTON

WEIGHT _
- LGSS RATE TYPE
Dates Days Volume Tms) " MP ATTACK
_ oy el S

10/7/66--11/28/66 42 See 0.1160 1.2 Scattersa attack

i : Tomarks. -7 = w/pits

’ 0.1335 1.4
11-18-66~-1220.67 67 59, 749 0.0080 0.053 Even ‘eé¢ch
o -.0.0076

0.050
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\A!_,lan_li‘gﬂj_chﬁeldCompany

North American Producing Division

New Mexico-Arizona Districl - .
Post Giftice Box 1978 TN e
Roswell, New Mexico 88201 B
Telephone 505 622 4041 o

' wd
W. P. Tomlinson : o
District Engineer. ‘ . US /

o 7. . 24
o Merdan BT e (it S0

New Mexico 0il Conservation Cominission

P, 0. Box 2088 )
Canta Fe, New Mexico

Attention: Mr. A, L. Porter, Jr.,"

Re: Swearihgen Waterflood Project
Shugart Pool
Eddy County, New Mexico -

Gentlemen

This is to advise you that as of February 13, 1967, Swearingen
"A" No. 3 Water Injection Well has been shut-in‘pending further
evaluation. We did this because the well has failed. to take
any appreciagble volume of-water since its. conversion to int
Jection in November, 1965, even though avajilable surface
pressure has ranged as high as 1450 psi. It is concluded that
the indicated low permeability in the vicinity of this well -
Will be an effective barrier to the migration of‘Oil/to_the
north, o ) : :

_Attached is o map-showing the Tocaticn of the subject well with

respect to the project. If any additional information‘is
desired please let us kno

. PO
vV

Yburs very truly,

“Attachment

W. P. Tbmlinsoqﬂv

WPT: jeb

ce: U.S.G.S.
P. 0. Drawer "yg"
Artesia, New Mexico
Attention: Mr. J. A, Knauf

/7’

L O L Y

R R N - S —
. - I e o e e RS
D




R-31-E

Shugart Queen Field

Marathon Hudson { tudeon " tMarathon Hudson ¢ Hudson Maxwel!
Hep ‘A" y . I
O SRR l
. ©
3 4 z8 - 1 BT
S ¢ 4
N T R A
‘ Hudson¢ Hudson Merathon t’-‘udason,_[ P
i A AT T , 2 )
I B I Vi B P
.”«
5 ol
o’ o o’ o' o? . ot ‘_
" ys. N7
Maratharn i Hludson 4 Hudson Maxwell
b . ,
. o’ o3 of ) °
. Tt 3
T o [ .
Sﬂudsoné Hud $on - Marathon —1
He.r I ' HB.P
N 72K3 U 5.
. Gulf , Py Am. t Keohane
e g Her HeP | ¢
A l
PR
— —
- . 'Kéggéﬁe C .K—;k‘ll.‘.-%ne
/I ‘ HBP HBpP
Y
I 2 i
¢ e ¢
s 5. [0

SWEARINGEN PROJECT
Eddy Co. N. Mex.
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At!antic’Big_hﬁedeompany North American Producing Division &

Pt

-

-

B

New Nexico-Arizona District

Post Office Box 1978 ' ; =

Roswell, New Maxico 88201 . . s

Telephone 505 622 4041 ;

W. P. Tomlinson -

District Engineer 2
i'.‘ (W3

November k; 1965 . 5o

New Mexico Oil Conservation Commi ssion
Pl 0. BOX 2088 -
Santa Fe, New Mexiog -

Attention: Mr, Ay L. Porter, Jr.
Secretary Director

Re: Corrosion Coupon Results as per
Comnission Order R<2049 Ertered
“in- Case #3302, Concerning
Atlantic Richfield Company
‘ Swearingen~Shugart Waterflood Project

'Gentlemep:

- As per the above Order, we'are required to submit the corrosion
rates as obtainéd from coupon tests..in thé'Syearingen-Shugart
Waterflood Project, Attached are the results of labbratory
analysis of the latest exposed coupons,

“Yours very truly,

» 5/;/,/’1 / -

4 msétl , >

W. P, Tomlinson

" Attachment

E Ce - i : . gL - -
¢c: New Mexico 0il Conservation Commission
~ P. 0. Drawer "pp"
Artesia, Noy Hexico

New Mexico State Engineer's 0ffice
State Capitol -

Santa Fe, New Mexico

Attention: Mr., Frank Irby

-

L
v i
{5
i1
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 LOCATION .

Water Injec-
tion Wells
(Bar=type
Stations at
Wellhead)

B-3 WIW:

LA

SWEARINGEN LEASE WF, SHUGART FLD. NEW MEXICO

CORROSION COUPON EXPOSURE RESULTS

WATER INJECTION SYSTEM

i,
RPN < [ S e

e , WETGHT- CORROSION -
COUPON EXPOSURE LOSS ‘RATE - TYPE
-NUMBER Dates _Days Volume .(gms) (MPY) -ATTACK
(BWPD) :
E-867 11/13/65--1/18/66 66 288 0.8032 . 5.4 Even etch w/aceas: |
E-868 - : 0.7034 N.7 of surface rough- -
' ‘ ening. ; -
: ‘ , » o
E-872 1/18/66--3/2/66 43 271 0.2265 2.4 Scattered - shallow -
' pits w/general =
_ _ corrosion at ends.':
E-871 1/18/66--4/15/66 87  See 0.7359 3.7 Scattered“attack
‘ ‘ Remarks . : w/a few deep pits
: | & broad areas of i, |
. “mno attack on one
side, ’
E-995 4/15/66--7/12/66 88 = 0.7280 3.7 Scattered attack
o ' - w/deep pits.
'E-998 5/25/66--7/12,/66 4g 0.4276° 4.0 Even etch w/areas
' , , _ , ' . of deep pits to
CogesE o T T
F-1 7/12/66--10/7/66 87 "o - (.6863 3.5 Scattered pitted
- ' attack w/areas of -
deep pits to .025"




A e tmat e e e

o
LOCATIOV

Snpply Water

- Lnu:. —-:.ypt. e
Stations at

Water Plant)

West Lég of

Manifold

SWEARINGEN LEASE WF, SHUGART FLD NEW MEXICO

CORROSION COUPON EXPOSURE RESULTS

WATER® LNJEPTIOR S;STEM

N ' A WEIGHT
€OUPON | EXPOSURE - c LOSS
NUMBER Dates Days Volume (gms)
— . _ , (BWPDy =~
E-861 11/6/65--12/2/65 26 .80 - §:2978
CE=862 0.3018
E-873 12/2/65--3/2/66 90  12uy 1.0252
E-874 12/2/65--4/15/66 134  See 1.1030 .
: ‘ ) " Remarks .
E-990  4/15/66--7/12/66 g8 0.7201
E-1000  5/25/66--7/12/66 4§ - n 0.3612
F-3 7-12= ee-,;o 7-66 87  see- - g0.6187
: - Remarks '

CORROSION

areas., -

w/sharp deep

pits to

.025"

TN T e e o ]

‘
:'I
t

RATE TYPE
{MPY) ~ATTACK
52 "Surface roughenedi
5.2 Scattered shallow
’ pits.
5.0 Scattered attack: Q
: w/a few. deep ‘pits:
& gouges. ‘
3.6 Scattered attaek .
E w/gouges & pittinﬂ
3.6 “Scattered attack
) w/pitted
3.4 Scattered attack ;
w/shme deep pits.’
3.2 “@Severe“§%¥§?§;;m'




M S iy e

T

LOCATION

Supply Watgr

(Bar-type

__Stations at
Water Plant)

East Le of

rManlfold

- COUPON
 NUMBER -

E-863
E-ssu

E-875

E-876

t!
v
BT+ RS
QO
N

E-969

CF-n

o
i

SWEARINGEN LEASE WF, SHUGART FLD, NEW MEXICO
' -WATER INJECTION SYSTBM

CORROSION COuPON EXPOSURE»RESULTQ"

WEIGHT CORROSION

12/2/65--4/15/66 134  see

4/15/66-~7/12/66.

L EXPOSURE o LOSS RATE
Dates - Days Volume {gms) gMP!) i
| (2wpDy
11/6/65--12/2/65 26 1200 0.2642 .5
0.2538  _.y.3
12/2/65--3,2/66 90 lauq 0.8430 4>

1.1316 3.7
Remarks - : :

TYPE
ATTACK

Even etch w/some
eédge attack &
'mlnor plttln

: Scattered attack
w/a few ‘deep- pits
& gouges.

Scattered attack
w/gouges &

' plttlng.

88 " - 0.8301 4.2

5/25/66--7/12/66 48 " 0.3564 3.3

0.3395 1.7

7/12/66--16/7/88 B7- W

Scattered attack
w/some deep pits.

Scattered attack
w/pitted areas.

Scattered attack Z
w/sharp pits.

i
X
g




LOCATTION

Water Tnjec-

T tion Wells

(Bar-type -
Stations at
Wellhead)

h-6 WIW

SWEARINGEN LEASE,WF,.SHUGART FT.D, NEW MEXICO

WATER INJECTION S.STEM

CORROSION COUPON EXPOSURE. RESULTS

w/sharp deep pits
to .0207

i ——— .

H

o o WEIGHT  CORROSION ’
- COUPON EXPGSURE ° , LOSS RATE TYPE -
NUMBER Bates Days Volume -(gms) (MPY) ATTACK
'. , " ' (BWPD) . - . . o |
- E-865 ”wnwll/l3/§535l/IB/ﬁﬁ;mwﬁG 450 2~ 0.,9738 6.5 _hwggnggg;mggp;gsign;w”
E-866 ’ 0.9628 6.5 w/broad shallow
B : pits. -
E-869 .1/18/66-~3/2/66 43 478 0.3820 4.0° " Scattered pitted !
" e * areas.
E-870" 1/18/66--4/16/66 88 sgg;kw:_,o,sglsﬂA' 3.0 Scattered pitted .
CeTTm T T D ~ Remarks . areas w/some - -
broad, deep pits. -
E-996 4/15/66--7/12/66 - 88 w 0.9469 4.8 Scattered attack
o S - w/some sharp, deep
pits.
'E-997 5/25/66-=7/12/66 48 " 0.5154 4.8 Scattered attack
: w/some pitting &
broad areas no -
R ST P S P attacks - S
F-2 7/12/66--10/7/66 87  ™© 1.1922 6.1 Severe attack




s Yo e . -

s
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- AuaﬁiicRichlieldCompany

North American Producing D|v13|on
New Mexico-Arizona’ District

Post Office Box 1978

Roswell, New Mexico 88201
Teiephone 505 622 4041

_ W P. Tomllnson
District Engineer

December 19, 1966

New Mexico Oil'Conservation Commission

P. 0. Box 2088
Senta Fe, New Mexico

Attention:

" Re: Corros1on Coupon Results as

CO mni

Swearingen-Shugart Waterflood Progecv

Gentlemen:

As per the above Orger, we are T
Corrosion rates as obtainéd from
Swearlnqen-Shugaat Waterflood Projéct,
the results of laboratory analyses -of t

posed coupons

Yburs very truly,

W. P, Tomlinson

WPT: jecb

Attachments ’

cc: New Mexico 0il Conservation” Commission

P. 0. Drawer "pp"
Artesia,,NeW'MEXico

New Mexico State Engineer's Office
State Capitol

P e

Santa Fe, New Me;ico
Mr. Frank Irby

Attention:

Mr. A. L. Porter, Jr.
Director oecretary

eqalred to submlt the
coupon tests _in .the
Attached are
ne latest ex~

RETRI

O W g

A S AR ke o s R

T v, b e




“SWEARINGEN LEASE WF, SHUGART FLD,, NEW MEXICO

. | WATER INJECTTON SYSTEM
CORROSION COUPON EXPOSURE RESULTS
i o - ' WEIGHT  CORROSION K
e COUPON o . EXPOSURE _ LOSS RATE TYPE :
LOCATION ‘NUMBER PDates Days Volume +(gms) ‘(MPY) ATTACK ~
S » (BW) ) o
watoer Injeciion / . e r
Wells e : S o » .
“(rar-type F-150 10/7/66--11/18/66 42 See 0.0551 0.58 Even etch w/
Stations at o . e : Remarks - N scattered pitted
?W’elihe'nd) _ F-151 ‘ 0.0669  0.71 areas. ,
peswmg
\ - ' P




h‘f
o ~ COUPON
LOCATION ‘NUMBER

- Water: Injécti’on
CoWalls R - ,
. Stations at ¥

~ Wellhead) - F-148

A=6 WIW °

-

SWEARINGEN LEASE WF, SHUGART FLD., NEW MEXICO ;
WATER INJECTI1ON SYSTEM ‘ »
CORROSION COUPON EXPOSVRE RESULTS o \ .
o WEIGHT . CORROSION - —=
EXPOSURE .. 1LoSS RATE _TVPE _
Pates . Days - Volume +(gms) *(MPY) ATTACK
r ’ _ .
10/7/66--11/18/66 y2 See 0.0756 0.81 Even etch w/isolated
- - Remarks: ’ ) ’ sharp pits.
0.0727 0.78 ' s
{ :":VS ot
L _




LOCATION

Supply Water

(Bar-type
Stations at
Water Plant)

 WEST 'LEG
OF MANITOLD.

-

_SWEARINGEN LENSE WF, SHUGART ILD. NEW MEXICO )
WATER INJECTTON SYSTEM I
CORROSION COUPON EXPUSURE’ RESULTS |
L L WEIGNT  CORROSION |
COUPON EXPOSURE ' LOSS RATE "TYPE
" NUMBER Dates Days Volume (gms)’ . (MPY) ATTACK -
, — - W) T
F-144° ° 10/7/66--11/18/66 42 See 0.0608  0.6Y4 Scattered attack
, - v : : remarks. w/minor pitting. -
F-145 | 0.0635 0,58
- 2 ’ : © R




'nUCATI' i

‘QLﬁﬁJ Wnter
(Har-typ
Stationg at
lntcr Plant)

IAQT LEG OF
MANIFOLD

WATER 1N

.1335

JECTION sysrppy o . T
—CTION sysTpym

CORROSION
R

: TYPE.
) ;%MAC\K

CORROSTON ° ‘Couroy EYPOSURE RESULTS
o : EXPOSURE WEIGHT
COUPON ‘ LOSS
NUMBER - Dates x ?g;; e (gmsz
F-lug lQ/Z/GG--ll/lB/GG , See 0.1160
S : .. Temarkg
- F-1yy ‘

. Soatterédyattack
w/pits.. :

[~ ¥

i
l.




AJIanjqu_icﬂfieldComp'any

b A A 71 28 2wk § ST

May 22, 1967

North American Producing Divislon

@0
S
New Mexico-Arizona District - oY)
Post Office Box 1978 f’u .
Roswell, New Mexico 88201 = .
Telephone 505 622 4041 N o
W. P. Tomlinson w 2
District Engineer -2 =
e
<°

rNéW Mexico Oil Conservatlon Commission
P. 0."8ox 2088 .
Santa Fe, New Mexico )

Attention: Mr. A. L. Porter, Jr. - A:Qt,IZLZ—/

Secretary Director

-
nes

; Ttic Richfield Company
Swearingen-Shugart Waterflood Progect

Gentlemen:

As per the above order, we are required to submit the
cerrosion rates as obtained from coupon tests in the
Swearingen~Shugart Waterflood FProject. Attached are
the results of ‘laboratory analyses of the latest ex-
posed coupons. -

_Yburs very truLy,

PR
,-~—"

(/ / S /yé, -~ 4(//—{,%(;1/&
W. P. Tomlinson

WPT: jch

Attachment

cc: New Mex1co 0il Conservation Comm1331on
P O. Drawer- DDV

-Artesia, New Mexico

New Mexico State Engineer's Office
State Capitol

Santa Fe, New Mexico

Attentlon. Mr. Frank Irby

L RS LN P B

SR




e e e

i il i L

Supply Water

(War-type
Stationsg at

~ Water Plant) .

R R T

. LAST LEG OF
MANTTOYD -

-

A

COUPON
NUMBER

SWEARINGEN LEASE Wl .“‘;}I\}GI\RT LD .. NEW MEXICO

WATER INJECTION SVSTEM

CORROSION COUPON_EXPOSURE RESULTS SR

_/EXPOSURE

WEIGIIT
LOSS

Pates

Volume

F-146

F-189

F-300
 F-301

nays
10/7/66-~11/18/66 ° ~u2

11-18-66~-~1-24~67 67

’

57

?

1-24-67--3-22-67 .

(BW) -
Seae -
_remarks.

0.1160

0.1335

59,7u8  0.,0080

- 0.0076
 0.0166
0.0160,

36,099

(ng)“_l

RATE

- CORROSION = -

TYPE

(MPY)
1.2
1.4

0.053
0.050. °

. NTTACK:

———

chattéréH-attaCk'

w/pits.

Even étch.

‘Even ‘etch. w/few.

‘small areas of
attack -

-

red

.

e .

e e A vy




L LOCATION
fSupply Water

: {Bac-type
s Stntionsg at

OF FANIFOLD,

" NUMBER

A . T-1U5
“vater Plant)

CWEST TEG .- F-130

F-29¢ .

SWEARINGEN LEASE WF, SIHUGARY FPLD, NBEW MEXICO

) WATER INJECTION SYSTEM

‘ ) NP WETGHT )
COUrON .. - EXPOSURE

Cates e bays

Volume

(gms) ™

'CORROSION COUPON EXPOSURE RESULTS

~ GORROSION
LOSS RATE
. MpY)

TYPE \
ATTACK _ L T

C . . (BW) -
10/7/66~-11/18/66 42 - See
i . - remarks.

F-1ut

0.0635 - 0.68

11-18-66-~1-2U~67 59,749 -0.0243  0.16

F-191
il | | .

. , 3 . . L] . . i . .
C1-24-67--3-22-67 57 7 36,099. 0.1060 . 0.82
ot , 0.1521. © 1.18

] [ . ’

0.0608 0.6u4

I 0.030L 0.20

Sc&ftéred attaék

w/minor pitting. Ted

Even_ettch with
scattered areas
of minor pits.
Scattered ‘attack
w/gquges & pittihg '

N ~
i -
g s
S —
i
B ’"
r
s
) [
t !
i Tt
Iy
-
¥ S S R C R U S
4
v
i
H
14
£ .,
H »
e
H
i-
: ;
Lo -
A,
i
T
¢
%




IR PIR SO
ki onge ate

COUPON
NUMRER

R

Cgarer injection ’

Walls .
(War-type F-108
“Wellicad) -1

A= _WEW. .

r-187

D ' ~Days

FovE6  11-18-66--1-28-67 07

. E-302
e .~ F-305

{7 GUEARINGEN LEASE WE, SUNGART FIN.
- WATER TN IECTTON SYSTEN

—

CORROSION COUPON EXPOSURE RESULTS -

. WEICITE CORROSTON
£XPOSURE L0SS - RATE

SUGGART FLD., NEW MEXTCO

TYPE |
NTTACK

3N

Dares Volume (gms) .. . (MPY)

PR GHE

Lo

10/7/66--13/18/66 142 0.0756"

Sae
Remarks
u.0727

15,596  0.0202
0.0199

-1
]

0.1378
0.1663

w oo

b

g1
o

1-24-67--3-22-67 57 18,061

[\
"

-

. Even qtéh w/isolated§
“gharp pits. ' :

Even etch with
small ‘arca ‘ol
minox attaek.-
Scattercd pitted,
areas w/some deep

. pits:




COUYON

Mater (ujeetion

Wolls
,(fl!‘,’;,u.-;~ tyne
Stations at
“Wellhead)
13 WLV

T g e

¢
‘

F-150

-5

F-184
FZ185

P-303

F-304 .

10/7/66--11/18/66 42  Sce 0.0551

31-18-66--1-24:67 67 3,921  0.004G-

-1524-67--3~22—G7 57 3,558 - 0.0225 0.17

SWEARINGEQVLEASB WE . SHUGART ¥LD.., NEW MEXICO

-

WATER INJECTTON SYSTEM

CORROSTON COUPON EXP0SiRE RESULAS

- | WEIGHT = CORROSION =
EXPOSURE LOSS RATE - TYPE

Dates - Days  Volume . :fgms) Py - ATTACK
. N (3wW) :

0.58 ° Lven &tch w/
'~ scattered pitted
0.0669- 0.71 areas,

Reuarks

’0ld30 Even etch
. 0.0045 0.030 :

. LI
\ . R

P .o ’ . B
Even etch, (
w/scattered areas-
.0of very minor
‘attack :

\ S 0.0237 0.18




AtlantigRichtieldCompany North American Producing Divisicn
- ——_New Mexico-Arizana District ... ...

Post Office Box 1978
Roswell, New Mexico 88201
Telephone 505 622 4041

W. P. Tomlinson
District Engineer

rAugusﬁ 4, 1967 ' ; ;E

New Mexico 0il Cofiservation Commission
P.0O. Box 2088

- Sanba Fey-New Mexico -
Attention: Mr. A.L. Porter, Jr. )
: Secretary Director ‘ .
Re: Corrosion Coupon Results as per '
Commission Ordex R-2969 Entered -~ :
in Case No. 3303, Concernifng— "
“Atlanbic RiCHDISIE Company ;
Swearingen-Shugart Waterflood Project
Gentlemen: ) o _ _ ’
As pexr . the above O'x‘-derj-—*ize are required to su_bmit the ' c
corrosion rates as obtained from coupon tests in the
Swearingen-Shugart Waterflcod Project. Attached are

the results of laboratory analyses of the latest exposed ' . 5
coupons. ' '

¢

Yours very trul
‘ B B _’_3;_,7——1’
<z S S
7./, £~
W.P. Tomlinson

T BB i 2 St

WPT/mm
Attachments

cc: New Mexico OilConservation Commission

P.0. Drawer "DD" ~ : : : {
Artesia, New Mexico ‘ - L
" MAIH CFFICE gon

- New Mexico State Engineers Office 3 :
State Capitol : i
Santa Fe, New Mexico 61 Aug 7 AHE 17
Attention: Mr. Frank Irby- -
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Jormtoz'

LOCATIC <

}(”-l: - Ly;ac :

,’ yhat J.0n‘- at

EASTE LEG

"n&I}UJU

Water Plant)

or

COUPON

NUMBER

SWEAR

INGEN )

'FJI\QIJ Vort

L BMUGART ©.D,

CORROSION COUPON

WATER INJEETION

SYSTE

M

NEW NEXICO

EXPOSURE_RESULYS

EXPOSURE

WCIGIT
LOSS

Pates

‘Bays

~-Aolume

{gms)"

10/7/66--11/18/66

11-18-66=-1-24-67
1-24-67--3-22-67

+3222-67--5-19-67

42

(BWY T
0.1160

Sce
remarks.

0.1335-

-

>

(W3]
o)
. .q
=
e

9
7

O«D
O"CD' ‘

O
0

5013

”0.0166
0.016C

0.0456

RATE

. {MPY)

CORROSIGN ~ = =
&

(% W

TYPES
. ATREK.

PRSP

0.0515.

1.2
) l‘u‘

4.0
.0.050

Scattered attack
w/pltsﬂ

Even»eféh;>W/féﬁ
small areas’ of
atftack

Scattered pitted
attack w/some
”deep pits

Fa




Ir:
L ‘ COUYON
' '-‘ l';U(:i\'l“.T.g“-»I NUMBRER
,? - '“"lL!_}b‘L(r -1t
o (B.' r-Ltyne . . .
cdcdis deatdions at T-1U5 -
_ 3!_ “yater l’innL) '
towuay LEG - “-~190
Ql_lwwj TN F-191
. N wp-298
N SN AF5299
P-314
:$—3L5

L NEW \‘XEXI CO

Wk, 511\;(‘1\({'}: FI.D:

SWEARZNGEN LEASE
o L | oty
:  WATER thLCTTO\ SYSTED S
- - -‘; :" 1
CORROSION COUPRON BAPOSURE RESDLTS = T “
: . ».: r~ - 'K
onat WEIGHT conwosxon 8 i ?
Dates pays Volune (gms) ", - (MPY) = ATEACK -
. o " — =
10/7/66--11/18/66 42 See ) o6os  0.ow  scatteved attack |
' . remarks. - w/minoxr. plttlng.ﬁy
0.0635  0.68 al
11.-18-66--1-24=67 59,749 -0.02U3 0.16 Even etch with i
’ f _ , ’ © 7 0.0301 0.20° scattered: areasfj'
| o .o y of minor plts. ‘
. ¢ - MRS . i} - ,
 1-24-67--3-22-67 o7 % 35,859 0:1060 . 0.82 Scattered attac
b _ . ' 0.1521 1.18 w/gouges £ pitt:
3233-67--5-19-67 58 61,649 0.2565  1.99 Overall plttlng E
- : ' 0ﬂ2249 1.72 attack

i
;
t
¢
oo
i
;
i
i
t



P -+~ SWEARINGEN LEASE WP, SIUGART ULD. .- NEW MEXICO

© - : - ~ WATER INJECTTON SYSTEM

AN 8 i?

CORROSION COUPON EXP?0Si RE RESULTS>

. - R T IR

o . - WEIGHT  "CORROSION ,, -
‘ ) COUPOXN LXPOSURE LOSS "RATE = T¥E
LOCATION - ‘NUMBER ‘Dates Days __ Volume :(gms) c(MPY) = ALTACK

L Water Injection : ' S : .

A

| (has=type
: Hbtavions at
[ B thead)

F-150 © 10/7/66--11/18/66 42  ‘See 0.0551  0.58 ° Even etch'@/
ST , T - - " "Remarks s - scattered pitted
CoF=1S. 0 o _ 0.¢ege . 0.7 areas.- ,

D=3 UTH S : S el - . . T
T R 2 1 11-18-66-~1-24-67 67 3,921 0.0046 ~ " 0.030 - Even etch
. . . HE g e G.OO”’S 0'030 | o .

B . . ’ 5 i ‘}' . : .‘. i o ) o ‘ “.‘ ,

; F-303 - 1-24-67--3-22-67 57 ° 3,558 - 0.0225 -  0.17 .  Even etch. M
S L O F-304 _ I SO ' ‘ 0.0237 0.18 w/scattered areas
R ‘ ' R e M P R SRR : ...of verv minor .

o - . - . | o - ' : attack =~ .

e F-319 3-22-67--5-19-67 ~ 58 3,211 - 0.0148  0.11  Even etch w/

e .. F=320 . o e ’ R . 0.0iu6 . - 0.1l - several' areas
g o ’ . . . C of slight:attack
! R . ¢ :
- ,
L d ! -
i s




. | $WEARINGBV LEASE WE, -SIUGART FLBY NEW. HLXICQ
' T DN IR O S S |
. - {D Lo L . - - . :
COR?OSIOV coupov LXPOSIRE RLSULTS ‘55 B R
- o o ( WEIGHT CORRﬁsIONN‘ , -
- COGPON EXPOSURE - LoSS " RATE LYPE |
LOCATTO: NUMRER Dates Days  Yolume <(gms) ) (iVPY){ TTACK
. L (BW) - T
Viar Tnjection . _ ~ S _ . -
| - o - . ) A s
Ml ’.,’Lype o148 10/7/66--11/18/66 . 42  See 0.0756  0.81  Evenetch w/;xsolated
“Slasions at vfimg | ~= Remarks o 0727'%~**6“;g~w*ww§ha“p pREsy— '
Welihead) St AL oot
| . o o | N | . L
© L Ash WIW " F-186 11-18-66--1-24~67 67 15,596 “%4.0202 . 0.13 Even etch with =~
’ F-187 . . : . 0.0199 0.13 small -area.of
: | . . Lo ’ : minor-attack. =
; - - | s S A - S
- . F-362 1-24-67--3-22-67 57 - 18,041 - 0.1378°  1.07 "Scattered pitted
O - F-305 . SR : 0.1663 1.29 areas w/some deep
. A ' - pits '
, ' F-317  3-22-67--5-19-67 = 58 19,597 . 0.2564  1.96 Scattered areas .
e ~F-318 L - T 0.2365 . 1.81 of pittime 7 =
- ]




<t o~ g A

AtlanticRichlieldCompany

North American Producing Division
New Mexico-Arizona District

__Pas! nlling Rox 19478

Roswell, New Mexico 88201
Telephone 505 622 4041

W. P. Tomlinson ,’
District Engineer

November 2, 1967

New Mexico 0il Conservation Comm1331on
P. 0. Box 2088
Sants Fe, New Mexico

Attention: Mr. A, L. Porter; Jr.
Sy Secrétary Director

Re: Corrosion Coupon Resu; 8 as per
Commission ‘Order R-2969 Entered

‘in Case No. 3302, Concerning

Atlantic Richfield Company
Swearlngen-Shugart Waserflood Project

,_v-

Gentlemen

CAS per the above Order, we are required to submit the

corrosion rates as obtained from colpon tests in the
Swearlngen-Shugart Waterflood Project. Attached are

the resulis of laboratory analyses of The latest exposcd
coupons,

Yours very truly,

7 //7 /p”ik/&/ﬂ/l{t\.
% - // \/ _ / d)

, W.-P. Tomlinson

JLT: jeb
Attachments

cc: - New Mexico 0il Conservation Commlss1on
P. 0. Drawer "DD"
Artesia, New Mexico-

New Mexico State Engineer's Offlce
State Capitol :

Santa Fe, New Mexiio

Attention: Mr. Frank Irby




LOCATIC (-

Slpp1y WQLLP

: (an'type

]AQT/IEG OF
 MANEFOLD

SWEARTNGEN LEASY

W', SHUGART FLD,,

[

L d e
S

- ’ T
7 ..
. -
. &

~ COUPON -
NUMBER

CORROSTON COUPON EXPOSURE RESULTS

NEW MEXICO SR

"WATER INJECTION SYSTEM -

EXPOSURE

WEIGHT
LOSS

DPDates

Days

“Aolume

F-LU6

mwa~lu?wigfwwwm”

F-188 -

- F-189

F-300

.. F-301

“F-280
F-316

ry e

S

N TO

[V R S I
o WTY .

F-515  7-21-67--9-21-67

JF-518

e e

©1-24-67--3-23-67

R

| 13-22-67--5-18367

LR
~J

Lo

' 11-18-66~21~2U-67

lo/z/GBZQli/is/se_f

61

58 .

e,
w

62

57

(BW)
See
remarks,

0.1160 °

59,749  0.0080
" 9.0076,_

36,099 0.016
ERDERR G.G1

CJD
o
[wb i ]

)

0.0515

61,649
o ' 0.0u56 .

W,

| 3l

P-‘

~d

W

o,
S
o
Q9
—

U s e

0.0384

64,618 ,
' 0.0312 -

115231;.ll

0.1335-

CORROSION

RATE
(MPY)

~ATTACK-

TYPE

1.2
1.4

AScattered attack

w/plts._ -

Evéh'etch.

Even etch. w/few.

pagrey S I BN :
Sihass Qaregas Q_f

' attack oL

Seattered pltted'
attack w/some
deep pltS

Sc: tered araiss
of attack w/some

areas of minor

.';plttlng

Scatrered areasl~
of plftlng attack -

At e XA b e A o T P A IR TS o A8 P SARIL S e i AR T it




KA

 WATER INJECTTON SYSTEM

»e
Tl
**

7.

. CORROSION COUPON EXPOSURE RESULTS
EXPOSURE
Days

WEIGHT
LOSS

S CORROSION
COUPON RATE

NUMBER

HOCATIUR Dates Volume

SWLARINGEN LEASLE WE, SIHUGARY LD, NiW MEXXCO

.
.
" s
L )
LY
-

TYPE - -

(ng)f
6

(MpY)

(WY - o
See

remarks.

<o
o
@
=

supply Watex
o {Bue-type

Stations at |
Celater Plant)’

F-U4

o
[++)
o

10/7/66-11/18/66 . 42

<«

5 6

[b<]

(o)
w
w
4o]

CEelis ok

. »

.© 59,749 -0.0243- " 0.16 -
, . 0.030L  0.20°

WEST T.EG

WEST TEG . 1141866=m1n2U-67
OF MANITOLD | TR

L . S R o CL .

CO T R LT . R R T :
e 7 P-298 | 1-24-67--3-22:67 57 ' 7 36,099. 0.1060 . 0.82
o F+299 T - : 10.1521

1.18
3-33-67--5-19<67 - © 58 ° 61,649 0.2565
AR otk Vet 0..2249- o

1.96 '
172 ¢

. ' S Dot . . - -z
. - ~

5-.19-6 - 0.1902

1,34
0.1814,

7--7-21567 63 51,173
- e , 1.30
7-21:£67--9-21267 © 62 64,618 0.0473 - 0.3
T T T glou23 0130

Y
>

attack. -

ATTACK _.

Seattéﬁed attack
w/minor pitting.

Even étch with
scattered areas

. of minor pits..

Scattered attack.
w/gouges & pitting

Overall pitting

Scattéxed(attack

Scattered areas
of pitting attack

7
.
1
.
-
e

. :
s e r e o ot (ot 4 s ey

LI 13




g ke e PR T

T R

G e T TS
.
o . s, W

LOCA! l'ION i

»......,-

‘Avwvl o

(har-type

~ Stations
Wellhead)

<y,

“ -

ls

NG WEW

 F~186 -
F-187 -

. E-302

U P-305 .

F-°l7.‘

F-318 -

. p-250

. F-251

O Op-519
-~ P-520

11-18-66~=1=2t=67

I

© 1-24-67--3-22-67

A

3-22-67--5-19-67

5-19567~-7~21-67

.

 7-21-67--9-21-67 -

~0.0727  0.78

67 15,596 0.0202  0.13
' : 0.0199 0.13 small ‘area of - -
Cho I minor attack:

N\

Scattered pitfeﬁ
areas w/some deep
pits o

57 18,041- 0.1378° 1,07
. 0.1663  1.29

58 19,597 . .0.2564  1.96 33catfered areas
T ' 0.2365 ., 1.81 -of. pitting - ’

T
Y

63 - 20,472 0.1835 - 1.29
A 0.1793 - 1.26

-Séaifébed'pittlng

.- attack w/sharp
o L - pits .
62 19,963 0.2792 - 2.0 .~ Scattered. pltti%g_
T : 0.3182 . 2.3 attack w/some
. - broad deep’ pltS to
a.012v, '

Even etch wifhﬁ””‘_

' §WFARTVGLN LEASE WF, SIUGART FLD., NEW MEXICO  :. . |

: WATER INJECTION SYSTEM - R ;
CORROSTON COUPON LEXPOSVRE RESULTS §

S o o WEIGHT  CORROSION |
COUPON EXPOSURE L - LOSS RATE TYPE i
NUMBER - Dates Days Volume ‘(gms) C(MPY) . ATTACK :
: | : | (W) ) ,

I_ . -

F=lug 19}7/35 11/18/56 B2 - See 0.0756 ,'0.81.‘ Even etch w/lsolated
. - Remarks - o - sharp- plis. i
F"‘lq"g R ¥

ST

-

e .
[T S




50c I\'J‘IO\I

Nutvr Tnjcctlon

(Hur~Lype
. Skations
v_WL]J1\0dd) :

B3 WIW

T~ 150

F-15L
ENT I
F-185

" p.303°
©opizow

F-319
F-320

F352

Fs07.
F-508

SWEARINGEN LEASE SHUGART

COQ?OSION COUPO\ EXi

. EXPOSURE.
NUMBER Dates i

10,/7/66--11/18/66

11-18-66--1-24567

Tl

[ 1-21-67--3-22-67

\ .

PR
e b
13

% .3-22~67-45:19;67‘

 7-21-67--9-21-67

(gms) (MpY)

* Remarks

- 5.19-67-~7-21-67
bt T

FPLD ., NEW MEX

WATER (NJECTTON SYSTEM

POSTRE RESULTS

~»—-—--\ﬂﬂbf

WEIGﬂﬁ ~ CORROSI
LOSS RATE

.os51 - 0.58

0669 0.7

© 5.0046 10,030
0.0045  0.030

. 0.0225 - 0.17
0.0237 - 0.8

Cp.ovis  0.1L
oooius . 0.1

0.0061 0.0
 9.006L + 9.04.

61619  1.02 .
- 0.1249  "0.90

Even etch w/
- scattered p*tted
areas.

Even etch

'Even etch. . i
w/scattered areas

of very ninor
attack

*

Even etch w/
-‘several areas

of .slight ,-Lack

Even etch.

gcattered pitting
attack w/some
broad, deep plts
to 0.008".

FITETRRNR L TR L Sl S
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Allan_!_icRich}leldCompany' North American Pr‘dduclng Division
New Mexico-Arizona District
Post Office Box 1978
Roswell, New Mexico 88201
Telephone 505 622 4041

(-

DRV

e L e

b

W. P. Tomiinson
District Engineer

Hid O
88 Jaw 17 AH B 3

i

January 16, 1968 ‘ : ‘
~ P..0. Box 2088 o
e *Sarta Fe, New Mexico 87501

New M?xico oil Conservation Commission

s : Attention: Mr, A. L. Porter, Jr. ,
Seceretary-Director |

Re: Produced 'Water Samplés Required by
Commissior Order R-2969 Entered o
In Case No. 3302, Concerning e -
Atlantic Richfield Company
Swearlngen- Shugar't Waterflood Prog ect ;

§ 4 B _ Geﬂtlemen-

B v As per the above Order, we submlt the results of

j laboratory analysis of the latest produced water
sample from the Swearingen-Shugart Waterflood
Project.

E ‘ B T : Yours very truly,'
5,_ o 225%7 ;7‘;T:ZZ;;;44¢:§i:i¢qs~—a, “ 3 )

W P. Tomlinson

W TN

JLP: jeb

cc: New Mexico 0Oil Conservation Commission
P. 0. Drawer "DD" : :
Artesia, New Mexico 88210 - i

New Mexico State Engineer's Office . P |
State Capitol |
Santa Fe, New Mexico 87501
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PRODUCTION PROFITS, INC.
Petrolenwm Service Laboratory
7101 CARPENTER FREEWAY
DALLAS, TEXAS
REPORY OF WATER ANALYSIS
SAMPLE NO 4 A-2132
o ‘ : ; TOTAL SOLIDS 135,878
cuenr_Atlantic Richfield Company orerator_Atlantic Richfield Company
FieLo_Shugart _ Counyy_-_ LLa: sereNew Mexico
Lease axo wew No.Swearingen Waterflood . —PROD. FORK ,
source or Sawpie— Heatexr Treater DEPTH: TOTAL PERF
SAKPLE OF: *PEQDUCED WATER a INJECTION SYSTEM WATER (O OtserR O
pate Coteeres—2=20-67 by Ed Ingram - —ANALYST,

MINERAL ANALYSIS PATTERN
(NUMBER BELOW ION NAME INDICATES MEQ./SCALE UNIT)

e 200 XS 0 s o 5 . 11 15 20 .
1000 i niiinuilminuilm S TR R IR Y nnlamixmwW’uuim_urﬂi”‘ﬁii-i’(niﬁu;iﬁﬁ[-i.|’ liil‘iiiiliiiijiiiiiiii‘ jiisijEie 1000
100 Ca {uduatu et Hl}]lm}ml[lﬁllll}l oo Aot ool HHCo, 200
100 4 Yoo oo IImInn[i‘m!iﬁl1|m|ua]:iﬂ]un[nu ol SO0 100 . &
10 ’ Fc lill[‘ll?lllll!llll!llll u“h“l!"llhl“llllllhﬂl"l'll“l"ll'l"l lllllllllll"lhl“'l“ Illhl"hl"h“llllll Hll'llll'"“'llll!““ ""'""l""l""lll“ Ll"l"“ll“l‘““l"“ 'CO' o lo ) i
PRECIPITATED AND SUSPENDED SOLIDS DISSOLVED $6:1DS i
CONSTITUENT MG/L (PPM) 4 CoNsTITHER T g MG/L (PPMJ. P
Toar:AL UNDISSOLVED SOLIDS : ‘ (:rf;;:;/i;"SOLIDS . (CALC. ) . 135, 8_78 f -
" 1RGN OXIDE L _SopiuxN . {Carc.) 44,100 !
£/ALCIUM CARBONATE. JIROK (TOTAL) - : -
CALCIUM SULFATE .. Mancanese ; =
MAGNESIUK CARBONATE ’ BARIUN : I
BaRIUN SuiFATE ... 7 CaLciuM 3,380 .
SiLica . " MAGRESIUM 3,430 - ‘ .
ORGANIC. e CHLORIDE 81,200 .
i : ' - 'BICARBONATE . 198 '
PHYSICAL PROPERTIES . ) . L g:: ::::" : ) 3, 578
SP. GRAVITY. é 39 il o
PH - * DISSOLVED GASES
RESISTIVITY. 0.075 OHUMETERS @ 68° ’ .
SYABILITY IKDEX @ 41‘? CONSTITUENT MG/L (PPM) -
e @ 86°F B
CaSO4 SOLUBILITY @ 4lF— . MEQ/L HYDROGEN SULFIDE
i @ 86°F MEQ/L CARBON DIOXIDE
Max. CASO4 POSSIBLE - MEQ/L . ... OXYGEN

Rewarxs: The sample consisted of one 1 quart plastic bottle of water with c__an precipitate.

[P N Ll DL L, B T e
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AtlanticRichfigldCompany

North American Producing Division
New Mexico-Arizona District

Post Office Box 1978 ‘

Roswell, New Mexico 88201
Telephone 505 622 4041

W. P. Tomlinson
District Engineer

December 18, 1967

New Mexico Oil Conservation Commission
P. 0. Box 2088 '
Santa Fe, New Mexico 87501

Attention: Mr. A. L. Porter, Jr.
Secretary Director

Re: Corro$ion Coupon Results as per
Commission Order R- 2969 'Entered
Tindase” No. 550 (,oncernlng
Atlantic Rlcnfield Company

Swearingen-Shugart Waterflood Project

Gentlemén'

As per bhe above Order, we are required to submlf the
corr031on rates as obtalned from coupon tests in the
- Attached are

Swearlngen Shugart Waterflood Project.

the results of laboratory analyses of the latest exposed

coupons.

“ Yours | very truly,

2 o

¥W. P. Tomlinson
JLT: jeb

Attachments

cc: New Mexico 0il Conservation Commission

P, 0. Drawer “"DD"
‘Artesia, New Mexico 88210

New Mexico State Engineer's 0ffice
State Capitol '

Santa Pe, New Mexico 87501
Attention: Mr. Frank Irby

B T L e
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Staitions at
ralliead)

o

> " SURARTNGEN BEASF Wi, SHIGART VLD
WATER INJECTTION SYSTEM
CORROSYON Logygx EX20STRE ]
’ WE LYGI lT
cUPON . GXPOSURE 1.0SS
LOCATTION \U\ NUMIER Dates —_Days Voluma (gms)
S ) : €D
» Indochion - “ S : .
CUierorype 7150 10/7/66--11/18/66 42 - Sce 0.0551.
o * 4 . .

*Remarks
0.0669:

P18 - ll~18r66~~lw2u767 67 3,921 0.90u6
¥-185

5 E : . 5.0045
£-303 . 1-20.G7--

\ o

3-22-67 -. 57 3,558
- 0.0237

¥-319 3-22-67--5-19-67 58 3,211 0.0148
£-320

5-19-67- L0061
L0061

S7.21-67 63 3,150 0

72167952167 62 11,376  0.1419

L1656

S/21/67--11/14/67 54
e . 1753

RESUT

0.0225 -

0.0146 .

Jj2u9

NEV

CORRGCSTON
RATE

()

—iaddecinrisan

. Even ctch w/
scaiLeredfolthd
X areas. .
. Even etch
. T Bven etch.
. w/scattered areas
.of very mlDOP
.AdLiacx .
o
. Even e¢tch w/
. . several- areas
of slight attack
. Even ctch . :
.0 Scattered pltLlno
attack w/some
. broad decep pits

1.0
1.45 -

MEXT

LS

CO.

E

l

TYPE
ATTACK

i
<

to 0. oosf;
to 47le)

(ecuiv,

Scwttered pitting w/
pits to 0.012' (equ1v
to approx. 80 MPY)



WIARIVCIV

(‘0]\ ROSTON C

L.AHT A

HUGAh.

AXT&“L\,.L

1,1
TON é

YIN \i\fCO,

'jox EXPOSURE RESULTS

E - TCOUTON T EXPOSURE

. LOCATION NUMRER - Dares | .Days “Volwmg
L ' . A ' : ) (3W)

; ‘i)lli E‘_I_GIILL\_‘C .]_O;l ) ! -

i T T S - s e s
s | T-IU8 ]0/7/66J-]]/18/66 42 Seq

. "h :L .yge L . R ol
T pates N g Remarks
X ‘ i i 1008 -;-IA,.» - ]l'() . )
L ellhiead) ko
: J ‘ : * { .
_j;‘é;éwylg’*‘“'“‘ F-186 13.-28-66--1-~2U4.67 67 15,596
E I‘ 3-87 . . k] \

‘Ef . 1 ! -

Loe . - / - .

iy . F-302. ° 1-24-(67--3-22-G7 57 18,001 -
| b r-305 -

3 F-317  3-22-67--5-19-67 58 19,597

: - F-318 : ' '

? .. F-250 5-19-67--7-21-67 63 0,472
; . r-25] : :

L ¥-519 7-21-67-~5- ?J .67 62 . 19,963
g £-520

1 F-525 9/21/67--11/1h/567 54 15,349"
§, F-526 ’ : .
L

;

|

W

el

L L\JIIL

1,088

(gms)

0.0756

0

0.2

o0

0727

.0202
.0199

L1578
;1663

.1817
Ry

NN

CORROS(LON
?ATT
Yy .

0.81 1

0

SO0

md
v

Y
¢

— —

hadiad
ww

w O

.50
40

.78

TYPE
ACTACK

Lv L eLoh u/lso]aied&

sharp pits.

Even eltch with
small aréa-of
minox» attack..

Scatteved pitted

.arcas w/some decep

pits

. Scattered areds

of .pitting -

SCdLLercd pitiing

attack w/snarp

pits

Scat “tered. plillncl
attack w/some
broad dcep?pits To
Q.012". (equiv. to
anprox. 70 MPY) -

Scattered pitting w/
wits to 0610
to approx. 70 MPY)

{equivi i




o SWEARINGEN LEASE WE, SHUGARE FLD, N  705CO
: WATER INJECTTON SYSTEM : o T page

CORROSTON COUPON EXPOSURE RESULTS.

e : _ T Wercite  CORROSION
i : COUPON - EXPOSURE : 0SS RATE  PYPE

e mmenare et

LOGRTE N NUMBER - Bates o0 bays  Volume  (gws)' . (MPY)  ATRACK
Lo - . e ' R » RS (b‘:‘l) '-lt - . ; - 4 LT
Suonply Watoeo R R 10/7/66--11/18/66 42  Sece ¢ 0.0608 0.6 Scattered attack
. . o S . remarks. . w/minoxr pitting..

LS . : 0.0635 0.68 , S

[ ) e - e
{Huv;cypc
Statitons a0 -

b e ot Vit ek et e

¥-190,. - 11-18+66--1-24.67 - 59,749 -0.0243 ~ 0.16 - Even etch with
s L R A _ Y ) 0,030L 0.20° . scatlered arcas
, ' : . S of minox pits.

R  P-298 | 1-2U-67-23-22587 57 ° 7736,099. 0.10606 . 0.82 Scattered “attack
wEme < =259 : ' o T 0.1521 w/gouges & pitting

[
b
w

» o3y 3-F3.57--5.19-67 58 61,649 “0.2565  1.86 °  Ovewall pitting
~ ©-315 - ' 0.22u9 1.72 " attack -
! b'r L
S P-294 5219-67--7-21-67 63 51,173 - 0.1902  ,1.3% Scattered attack

- " p-295 0.184n.  1.30 : - :
) F.SLG  7-21-67--9-21-67 62 54,618 0.0473  0.3% Scattered areas

g , £-517 : ' 0.0u23 0:30 of pitting attack
F-523 9/(2],'/67".“] PALYEV AN Sh 73,143 0,0988 0.82 °  Scattered arcas of 3
F-524 : : 0,0989 0.82 minor pitting o
i

I




B N :

TN Attt i e

et AR i 2

hU(Am“(Q

Supply Wates

(Ban=typo
Stabions at
Walter Plant)

.

COUPON

NUMBEL

DR RINC

Pl

)-—l

&

o& -
RSN

7222567 -

S\\'LA RI \‘61 N

— '\\‘
Y \)1\1\‘)) | UN

ENPOSURE

LEASE WIT, SHUGART

AT INJECTYON SYS

COUPON I EXPOSURE

-J_,J G]{
0sS

Dates

B R s AR VPPN

10/7/66-~11/18/66 ©

12218566 1o 20 67

1-2U-67--3-22-67

*3+22-67-~5-19-67

u
t
}_.l
Zi
L)
ch
~I
H
D
~i
H
N
—t
H
[e)]
~

9..21-67

9/21/67--11/14/67

53

62

éh

- Vo]umo

59,749

36,099

64,618

73,143

vms)

Sce 0.11.60

remarks.,

6.1335

0.0080
0.0076

0.0166
1 0.0160

61,649

u.0821
0.0810.

SL,073

0.0384
0.0312

0.0738
0.0899

KDL,

EUBE

_RESULTS

CORRGSTON

R‘\'\ ‘ ‘
RO B

1.2

0.053
10.950

L.

JMEXLCO

" Rag:

TYPE
ATTACK

oV

Scattered attack
w/pits. .
Even elch.
Even etch. w/Téw.
small areas’ of
attack -
Scattered pitted
alttack w/some
deep pits
Scattered areas
- of attack w/sdme.
arcas of minor ]
‘pitting. o 3
Scattered areas i
cer :

of pitting attack

‘Scattered arcas of
ninor oitting
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AtlanticRichfieldCompany

Attention: Mr. A, L. Porter, Jr, .

North American Producing Diviston
New Mexico-Arizona District

Post Officé Box 1978

Roswell, New Mexico 88201
Telephode 505 622 4041

W. P.Tomlinson

" Distiict Engineer

. . :é'
April 10, 2068 . , %;3ﬂ;(L5L””7

New Mexico 0il Conservation Commission e
P' 0. BOX 20881 v . .»"’-
Santa Fe, New Mexico 87501 o

Lt

Cecretary Directox,”
X . o<’

Re: Corrosion Coupon R ts as per
Conmission=Q R-2969 Entered ,
~ fo Case”No. 3308,-Concerning
Atlantic¢ Richfield Company "

Swearingen-Shugart Waterflood Project

Gentlemen:

As per the above Order, we are required to submit the
corrosion rates as obtained from coupcn tests in the
Swearingen-Shugart Waterflood Project. Attached are

the results of laboratory énalyses of the lztest exposed
coupons.,

Yours very-truly,

gggz?<;ffiﬂézauaééiz;;n:’

W. P. Tomlinson -
JLT: jcb | ~ Y SIS A VRGN

Attachments | "BB APR 1 PH 1 11
ce: New Mexico 0il Conservation Commission )

P. O.. Drawer "DD"

Artesia, New Mexico 88120

New Mexico State Engineer's Office
State Capitol B
Santa Fe, New Mexico 87501




FHELD OR_UNIT: Swearingén Lease WF, Shugart Fjéld, Eddy>¢o.; New'Mcxico

ASVE
V]

TEM: Water Injection

I's

CORROSION COUPON EXPOSURE KESULTS

- LOCATION: yest Header

REMARKS :

TYPE STATION: Bar Type at Mater Pls

TTEUUP O T TERPGSURE

WEIGHT  CORROSION TYPE

LA AL

I LN TN

. ———— e A v

S e

HURBERT T

OTEME e GG @ATE. . ATTAGK. e el

[V

TF-590 . 11/14/67--1715/68 .

F-592 -

F<610 1715/68-3/13/68  +

F-611

5'7‘.4

. () P WYy
925,298 0.1577 1.1

7 Overall“Shéilow_pfttihg
0.1835 1.3 . T
0.0399  0.32 " Eveén etch "/ areas-of

I . under holder blocks
0.0312 0.2k : : -

_minor pitting and pitting
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!

A

FILLD_OR URIT:

SYSTLM: Water Injéction

" CORRCSION COUPON EXPOSURE HESULYS

Swearingen Lease WF, Shugart Field, Eddy Co., New Mexico

Page

LOCATION: East Header

TYPE STATION: Bar Type at Water’ Pl

REMARKS ;

TTCGRON

EXPOSURE

HUMBER

DAY

VOLUME

VETGHT

LOSS. -

~CORRGS TON
_RATE.

W TYPE
- ATTACK

1/15/68- -

o~
e

57

(8W)

28208 .
255294

)
0.1152

Lost.

. Lost.

v L
LR

0.1135.

(HPY)

0.82
0.83

——

.. Scattered minor pitting -



% e
5 e
' SYSYTEM:  Wates Injection Sys

LD OX GMIT:  Swearingen Lease W.F., Shugart Field, Eddy Cof, New Mexico

CORRGS 10N COUPON EXPOSURE KESULTS'

TYPE

LOCATION: \ater Injection Wells A-6!
STATION: Bar Type at Welllead |

REMAARKS :

PUSR

“TEXPOSURE

———————

PATES = \ “DAYS  VOLUME

VEVGHT -

LOSS

CORROS | ON
RATE’

TVPE
ATTACK

(8W)

F-594 - 226,523
Ff596

F-608

N/T4/67--1715768 62

15--3/13-68 -~ 57

. o “
;
‘.
. Y
- '
)
.
P
o 3 .
; ; i
,~ . . .
5 ¢ ¥ ¥
. H K
: 1 .
= N
- * -
- ! ot
" —— L - N ‘
b - " .- {,:
£ : 0 -
H - ERS R
x . B
< . I
o . -~ -
T . -
: : e
kN .
2 . -
3
P
s )
-
S

)
0.1962
0.2005

0.0651

_0;0586

(1Y)

1.4
1.4

~0.51.

0.6

Scattered pitting attack

to at least -.008" (h?MPY)f ‘
‘Scattered pitting attack . I

to at least .006" (381PY) i

P T
A -
. " -
- :
- i
. :
. i
- 4 H
P
i<
1
i
3
[4 B
b
-
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AtlanticRichfieldCompany

North American Producing Dlvision
New Mexico-Arizona District
Post Oflice Box 1978

_ Roswell, New Mexico 88201

Telephone 505 622 4041

W. P. Tomlinson
District Engineer

March 19, 1968

New Mexico 0il Conservation Commission
P. 0. Box 2088 -
Senta Fe, New Mexico 87501 -

Attention: Mr. A, I. Porter, Jr. %;L,w‘~

Secretary-Director
Re: ' Produced Water Samples Required by
Commission Order R-2969 Entered
In Case No(3302,)Concerning
Atlantic Richfield Coupeny .
Swearingen-Shugart Waterflood Project

Gentlemen:

As per the above Order, we subiiit the results of
laboratory analysis of the latest produced water
sample from the Swearingen-Shugart Waterflood

"~ Project, 5

Yours voLy Lru:l.y,

W. P. Tomlinscn
JLT: jcb

ce: New Mexico 0il Conservatiin Conmissica
P. 0. Drawer "DD" .
Artesia, New Mexico 88210

New Mexico State Engineer's Office
State Capitol )
Santa Fe, New Mexico ' 87501

WATH OFFIGE o«

8 [ap 20 ha B 3

e 313 £

LAY L s s
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AL S A e




e ot i et e g2

100

100

10

BARIUXK SULFATE
siLica
ORGANIC.

PRODUCTION PROFITS, "INC.

Petrolcion Servive Laburatary”

7101 CARPENTER FREEWAY

DALLAS, TEXAS

'REPORT OF WATER ANALYSIS

. SAMPLE NO A-2146

TOTAL SOLIDS 132,998

cuant.A\ tldnnc Ru,hlleld Commnv oreratorn__dtlantic Richfield Company

Fieco_olugany Counry. Lea _srare.New Mexico -
Leasz AND WELL No. _Swe;umqer - PROD. FORM :

SOURCE OF SAWLE__RJ.QduQ_Q_Q_]N_aIGI' DEPTH: TOTAL PERF

SAMPLE OF; PRODUCED WATER INJECTION Msrsu water O OTHER . O

bare Cotrecreo—1~10-68 bl Ed Inp'ram ANALYST.

MINERAL ANALYSIS PATTERN
" (NUMBER BELOW ION N“ ME INDICATES MEQ /SCALE: UNI'I’)

t
i
i
]
}

0 15 .10 5 0o 5 10 15 20
1000 Na ""ll"lll"ll”"i"" |"|ll|||iii||l||"‘||l| “'ll""."lll""l"" ||||l||||'|l"r”|'m"m‘l"';’ "I""lll'l ||||l|||i"|'||‘|||ll|"""“l"|lll|"l"|ll"l| Illllll"l"ll‘l"llllll Cl

G !{(Ii}ll!llilll[llli{lhlll o L e u'ul:l'mﬂmi i {

Mg i ihlﬁu]titslﬂu]lm o

I',_'ﬁ. anlididmhin unlnuflmlmiln|>-1|iinhm|nﬁ|m|‘|m inbinbuitunin

A s et Laem S oo

CONSTITUENT MG/L {PPM)

TOTAL UNDISSOLVED SOLIDS
fron OXIDE
[ u.cwu CARBONATE
CALEIUM SULFATE
MAGNESSUM CARBONATE.

PHYSICAL PROPERYIES

. S2. GRAVITY. 1.092
oR , 7.0
R:s:snvirv 0,07 OHKMETERS @ th'
STABILITY INDEX @ AIF
) @ 86°F.
T CaS04 SOLUBILITY @ 4\°F i MEQ/L
’ @ 86°F MEQ/L
Max. CASO4 POSSIBLE MEQ/L

Rewsaks: The sample was one 1 quart plastic bottle of water with a moderate anf§gniaf 20 AM 3 3u

tan sediment solids.

.

m[ml[sm[lm[lm mahmhu]nu}ma i) 2% 100

ddnbidiadmdimtisbddicdmfimboibmiboihnfonbndmhnd €O, 10

1600

lsm]uulml i Hil}ml{lﬂllﬂllllﬂ! i SO« 100

DISSOLYVED SOLIDS

CONSTITUENT MG7L (PPN
ToTAL SoLis (CaLe.) 132,998
SODIUM (Carc.) 43’ 100,_ .
IROR (TOYAL).. -
MANGANESE . - L=
BARIUN -0
CALCIUY 3, 380
MAGNESIUM 3,320
CHLORIDE... 79,400
Bicmaonn_r — 1 98
CARBONATE i . S S S
SULFATE 3,600
DISSOLVED GASES -,

CONSTITUENT MG/L (PPM)

;__Abs_ent__

WALH O ELITE

HYDROGEN SULFIDE.
CARBON DIOXIOE
OXYGEN




AllanlicRichlieldCompany

North American Producing Division

-~ New Mexico-Arizona District v !
; . - _Dpct Difice Box 1079 .. e e e e B
. } Roswell, New Mexico 8821
| ? Telephone 505 622 4041
W. P. Tomlinson .
District Engineer P
| April 8, 1968 h | |
) New Mexico.0il Conservation Com]m.smon | ‘
E P. 0. Box 2088 '
Santa Fe, New Mexico 37501
| o
Attention: Mr. A. I. Portzv’,’ Jr. f
Secretary-Di /e tor
' 1 Re: Produced Water Sazﬁ{\les Reauu-ed bv , g
‘ Commission ,Ord.e;vR 2969 Entered §
| In Case Nol_%302{Concerning :-
; Atlantic Richfield Company :
. ; Sifearlngen Shugart Waterflood Pro,Ject
: I - Gentlemen: :
As per the above Order, we submit the resulis of
" lsboratory analysis of the latest produced water
: sample from the Swearlngen-Shugart Waterflood é
's Progect / :
Yours very truly, — ;
W. P. Tomllnbon Q
-JLT: jeb -
cc: New Mexico 0il Conservation ‘Commission
P. 0. Drawer "0OD"
Artesia, New Mexico 88210 ( 1
. ‘ i
i New Mexico State Engineer's Office '
‘ State Capitol :
BN ,,;,Santa Fe, New Mexico 875Gl i )
SAT DFFIRE o0
. \‘1 I "'“'30 - o
0 B 9 ANB
i
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1000

100

160

10

PRODUCTION PROFITS, l‘\lC.

© Petroleum Servive Laboritary

,

7101 CARPENTER FREEWAY/

DALLAS, TEXAS

REPORT OF WATER ANALYSIS

SAMFLE NO._ A =2204

FOoTAL soLips__ 123, 303
Atlarmc Richfield Company

cuene__Atlantic Richijeld Company

OPERATOR
Fiero___ DHUGAYT Counsy__ 1-€a . state__New Mexico
LEASE AND WeLL No.__oWearingen PROD. FORM
" source of sanpre_Produced Wate1 DEPTH: TOTAL —— : PERF
SAMPLE OF: Paooucso WATER . O INJECTION SYSTEM WATER O OTHER O3
-~ 3-13-68 by Ed Ingram ANALYST

DATE COLLECTED

MINERAL AVALYSIS PATTERN
(NUMBER BELOW ION NAME INDICATES MEQ./SCALE UNIT)

s e 5 0 s 10 15 20

Na .uqnnrnwuur".""ruwunr"1""."1”"r"1”"r".""r"1"“,[ﬂ,,1,1,,“nr"1"".uuuurnqunr".“"r"1“"r”1"".",unr"1“","
Ca'mdmmMWMHummhmmMMNJm$mMMﬁMMHmmHMMhmm‘QMMmqmmeMEﬂm¢mmhHMM$mWHmnmmmMHmMM|xxéo; 100

‘1‘5Hﬂm$NWMmumhﬂm$mhhmmmhﬁm$muﬂm4 }mhﬁﬂtHﬂmmmﬁﬁuﬂm$mhﬁm}m$MWﬂm$mﬁﬂm$mhﬂm}SOL: 100 -

Fe [intotantindodunlmdudulabodmduntudubditadito aubidunfustanbudanlandudin mdidnadadiidsihndiabindiad CO; 10

3

LISSOLVED SOLIDS

PRECIPITATED AND SUSPENDED SOLIDS

CONSIITUEN] UG/L (PSI)

’ ébNSTITUi—fNT MG/L (PPM).

_ToTAL UNDISSCLVED Sot1ps ) TOTAL SoLiDs (CALE.) 123, 303
IRON OxipE SODIUK i “(CaLc.) 39, 800
CALCIUM CARBONATE " _ IrON (ToraL) -
CaLCIUM SULFATE : MANGANESE , SR -
MAGNESIUM CARBONATE BARIUK - -
BARIUM SULFATE CALCIUM ; 3;170 -
SiticA MAGNESIUM__ - 3,130
ORGANIC . . ;CHLORIDL 73; 200

BICARBONATE 203
PHYSICAL PROPERTIES ' CARBONATE Y
SULFATE ; 3, 800
o 087:, — AT K
#H 6 (1)8 - .. DISSOLVED GASES
RESISTIVITY. z - OHMMETERS @ ©68°
STABILITY INDEX @ Al°F CONSTITUENT MG/L (PPM)
@ B6°F ‘ _
CASOZ SoLUBILITY * @ 4iTF—— MELA Hvarecry Syrrree__ADSent sAALRE 1l il
- Q@ 86"F______:§?.EQ/L CaRrBON DIOXIDE.
Max. CASO4 POsSIBLE MEQ/L + OXYGEN. -
BQR M1?3U
REMARKS: Thle dssample was one 1 qt, plastic bottle of water with a small amount o1 % sediment
011

e o AR AR s s e e cr 1000 -




AtlanliéRichIieIdCompany

North American Producing Division
New Mexico-Arizona District

Post Office Box 1978

Roswell, New Mexico 86201
Telephone 505 622 4041

W. P. Tomlinson
District Engmeer

December 20, 1967

New Mexico 0il Conservation Commission
P. 0. Box 208 :
Santa Fe, New Mexico 8750*

Attention: Mr, A. L. Porter, Jr.
Secretary Director

.

Re: RéQihjectionrof Froduced Water

Swearingen-Waterflood, Siugart Fiéld

Eddy County, New Mexico

Gentlemen:

We are re-injecting produced water in the Swearingen
Waterflood. An analysis of this water will be obtained
soon and sent to you.as requlred by Order R-2969. '

Yours very tru.ly,
() / a7

W. P, 'I'omllnson

WPT: job

n
o

buli
-

'
Y

-

4.
-

[l

¢ 21 Pu 1 32

cc:  New Mexicc 0il Conservation Commissiou

P. 0. Drawer "DD"
Artesia, New Mexico 885210

New Mexico State Engineer's Office
State Capitol -

Santa Fe, New Mexico 87501
Attention: Mr. Frank Iroy

. United States Geologicsal. Survey
P. 0. Drawer "U"
Artesia, New Mexico 88210
Attention: Mr. J. A, Knauf

h

e TR T T e s e e G e R




AllanticRichtieldCompany

North American Producing Diviston
New Mexico-Arizona District

Posl Otfice Box 1978

Roswell, New Mexico 88201
Tetephkone 505 622 4041

W. P. Tomlinson
District Engineer

February 15, 1968,7

New Mexico 0il Conservation Commission
P. 0. Box 2088
Sants Fé, New Mexico 87501

Attention: Mr. A. L. Porter, Jr. .-~
Secretary-Directopj”«:'
Re: Corrosion Coupon Res ‘f/ a5 pe

wu*uu per
Coumissioy, e.r>§ 2969 Entered
~Iq?Ga§e Nb. 33025 Uﬁncernlng
nxtlantlc _Richfield-CSmpany
Qﬁearlngen-Shugart Waterflood Progect

Gentlemen:, -

As per the above Order, we are required to submit the
corrosion rates as obtained from coupon tests in the

Swearingen-Shugart Waterflood Project:

Attached are

the results of laboratory analyses of  the latest exposed

coupons.

Yours very truiy,

W..P. Tomlinson
JLT: jcb
Attachments

ce: New Mexico 0il Conservation Commissicn
) P. 0. Drawer "DD"
Arr,e31a, New Mexico 88120

New Mex1co State Engineer's Office
State Capitol

Senta Fe, New Mexico 87501
Attention: Mr, Frank Irby

$oat
sl

6 FEB 16 AHD 3

- w




>

FIELD OR UNIT:

SYSYEM:  Water Injection |

AL

PUSRNR Y

A 3 P - Lo

Swearingen Lease W.F.

" CORROSION COUPON EXPOSURE ResyLts

,'Shugarp Field, Eddy Co., New Mexico

- TYPE STATION:
REMARKS :

Rz

Bar Type at Wellhead'

. LOCATION: water Injection Wells é-3>§

- e

1T A ——
DATES

HUMBER "

— VOLUNE

TWETeHT
-LOSS . - RATE

CORROS 1 ON TUTYPE

ot e s ot ey iy

- F-595

F-589:

..!'

'fii/{ﬁ/éilg:g[sjsa'i':

o (BW)
‘ .:_Ul,588 -

i Lo i . t
e S -2
et e g 'J
L b 5
. B .
' ‘ d . .
e R : . B
o v .- -
» M . < .
. .
¥ 2 R
- e : : iy
. »: se .
i 4. . L .
2 . - o )
. H - : . R :
- ] PRI ¢ - .
i > " P
- ¥ R ‘ ’ .
. F R . .
: S Lo <. (%
. < . A -
. - . oot -
. . . =
- e * b .
. . o T e
L [, . d
L :
- 8 ; .
- Y : :
-~ et .
r N
. . 3
T A
At
-
ok
B

(GMs) (WP,

052797~.§ﬁ_.2F0:f' - Scatter
o' 272.!‘ *__'__'2,0‘.-. v:..‘, e ;wtc . a& '!




M_‘E‘l "swearingen Lease W.F. ,
" "SYSTEM: water Injection Sys

AU Ko e
CORROS |ON COUPON EXPOSURE RESULTS

Shﬁgari.Field,4Eddy Co., New Mﬂxicb

e b e i e T

REMARKS :

LOCATION: Water Injection wells A,
TYPE STATIONf‘Bar Type‘a? Wel lheac

COUPON

EXPOSURE . Tin.

WEIGHT

LOSS °

CORROSTON — TYPE
_ RATE: . ATTACK

R BT T A

p

NUMBER -

“F-594

F-596

BRTEST —5AYS  VOLUME

W

Vi/i/67--1715/68 - 62 226,523

_(amws)

0.1962

. P .
. - :
. :
. y =
: ! i A . .
O B .
T e
. .
b, . N
s - e
- AR s
B : .- 1
e, P
- . 3
~ Y toe .
g 5 .
.- -
- LETL s
P : .
. . -
* - -
. . ) i .
. - - N .
' AT L
° T e =T
L N - ) e
: - o 3 "\
R S, -3 B
S T P I
S ‘o b v, N P
. ’ .. . L .t
T - : . i o
. o H - D
r R "
! N . L
’ . - - i
. 55
. - - i \A'
. N L . S
.. R L
-3
A
)
&
.

.0.2005 o

(PY)

AR VTS " scattered pitti
1.4 to at least ~.00
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[
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N v
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i
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v
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& . - \ )
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e
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ng attack
gt (47MPY). |
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I- :

CORROSIO‘J COUPO\I EAPOSURE RESULlS

4

Swearlngen Lease WF Shugart Field Eddy Co., New Mexlco . QLOCATIO\ lwest Header
wate*-anectlon C: T e

S - :,-.f.:r'~.*,‘7 S - TYPE ST ATIOh. “Bar Type at Water Pl
i e oo T . REMARKS: o

FIELD OR'UNIT:
SYSTEM:

~—EXPOSURE — ~ . WEIGHT

COUPON ™ T T TGHT — CORROSTON —77PE
- NUMBER. DATES TDAYS - VOLUME ___ LOSS, -RATE ATTACK

. b TE T CoL L T (BW) ' (GMQ ~(HPY) :
F-590 - 'll/lhlev--1/15/68 LT ez T 925,298 0.1577 '
F-592 . A T S

1At overall’ Shallow ptttlng :
T . 1835 1.3 - A o




ety pgtein s

dan

e

FIELD OR UNIT:

e g -

SYSTEM: Water Injection

- CORRGSION COUPON EXPOSURE RESULTS

Sﬁeaﬁ[ggen Lease WF, Shugart Field, Eddy Co., New Mexico

LOCATION: East Header -
TYPE STATION: Bar Type at Water P

REMARKS :

1

P )

COUPON

EXPOSURE .-

DATES

VOLUME

WE TGHT
0SS .

CORROS TON

RATE:

TYPE

oy

1
'y

HUMBER

F=591
F-593

. ux/ru(67§-1/15(68_._

DAYS

62 -

- (BW)

925,298

(GMS)

01135

0.1152

. ' .
N HEE
N 1
. h
3 :
N
. L,
S
i:
[
v
!
L]
1
~
.

(wpY) R -
0,82 " “Scattered minor pitting :
. 0.83 Lhe e

ATTACK

« T
[
L]
Y
o




AllanticRichtieldCompany  North American Producing Division W
- e New Mexico-Arizona District ‘
Post Oftice Box 1978
Roswell, New Mexico 88201 - -
Telephone 505 622 4041

W. P. Tomlinson
District Engineer

June 6, 1968 ‘ o :

New Mexico 0il Conservation Commission
P. 0. Box 2088 :
Santa Fe, New Mexico 87501

Attention: Mr. A. L. fprter, Jr.
T Secretary Director

- m -
ae o ; ? - Re: Corr051on Coupon Result ’?E/;ér
, . . Co g Entered

If Case No. Y Concerning

Atlanti¢ Richfield Company
Swearingen-~Shugart Waterflood Progect

X, Gentlemen:

As per the above Order, ve are requlred to subnit the
corrosion rates as obtained from ¢oupon tests in the
Swearingen-Shugart Waterflood Project. Attached are

the results of 1aboratory analyses of the latest exposed T
coupons.
;;-_ . - ’ , Yours very truly,

W. P. Tomlinson

JLT:JCB

Attachments

ce: New Mexico 0il Conservation Commission 5
P. 0. Drawer "DD" T R T
Artesia; New Mexico 88120" R

New Mexico State Engineer's Office : { g 1 8 1yl
State Capitol B Jun 7 AH
Santa Fe, New Mexico 87501
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R

*FIELD OR U\ll- Swearlngen Lease W, F., Shugart F:eld hddy Co., New Mexico
SYSTEM: . .

Tay

Ve

Water ln;ectlon‘

1

CO?ROSION COU?OA EXPOSURE RESUL*S

REMARKS :

:LOCATIO\ Water InJertion Wells 84

CYYPE STATION: = Bar Type at Ne]lhe=<

on West Leg of system (su

TTCOUPON

HUMBER

EXPOSURE -

DATES

DA%S.

VOLUME

“WETGHT

LOSS

CORRODS TON
'RATE

TYPE'

'ATTACK

" F-589

.

[ e—

F-595

F-614
~F-615""

F-810
F-811

o

N/Vi/67--1715768.

RVATTG vt N

(5W)

111,588

(chs)

0.2797.
. 0.2724

!j;p;bhélf;
£ 0;0509

400073, - 0.
. 0.0061 - 110,

2.0

—(mPY)

2.0

A”SCattercd pitting: aftack
- to at Teast .OOQ“ (24 MPY)

E_Evenletch, ;f~" i

L

" Even'etch . F T 4

e




e e TR .. ' e otherw:se, inject supply.
COUPON o EXPOSURE . oy VEIGHT-‘ CORROSTON — TYPE T
o NUMBER. DATES K . DAYS - VOLU LOSS, RATE ATTACK
N i ~(BW) (GMS) (MPY) , : Ce
F-590 niu./e‘y‘--']/is/"s_‘e 3;62_,5‘ 1925, 298 0.1577 - 1.1 Overall Shallévr_pi'_t\t.infg‘_’ L
. F-592 : P s L - 0.1835 .- 1.3 ‘ L S
 F-610 1/15/68 3/13/68 TR 0.0399 0032 " Even etch !w/ areas of

S ——

-lIIID OR UN IT

——— e —__..

\l\n [T IN

LN o
-

Nater anectlcn

CORROSION COUPOA EXPOSURE RcSULlS

Swearnngen Lease WF Shugart Pleld Eddy Co., New Mexico .

- REMARKS:

'LPCATION Wést Header
= STATIOh

"Bar Type at Water ﬁ

Produceo Water anectedE'

F-611

F-81k
F-815

'.r ‘."1--.‘

s 3/13/68_—-_5/‘1‘5/@8 s

o s

0.0312

1 0.2859
- 0.3650

0:
.6
\‘.

. minor‘pitting. and plttlng
: under holder blocks

-

Scattered plttlng to at
least 0. 004" ‘(about- 23 MPY)

[N

T

it e U PO S Y % -

[ SR
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-
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Swearlngen Lease WF, Shugart Fleld Eddy Co., New Mex|c0 ngﬂﬂlfﬁy East Header
NEE \Jater InJectIon '

-conaos:ox COUPON EXPOSURE RESULTS

Pag

TYPE STATION: Bar Type at Water P
REMARKS: “Supply Water v

“EXPOSURE

DATES .

VIETGHT CORROSTON — TYPE T T

_ _F-591_

m‘_F 593

F-612
F-613
F-816
F-817

11217671 /15768

1/15/68--3/13/68

LOSS RATE - ATTACK T
(GS) —  (wPY) ' : - .

T0.1135 0,82 “Scattered minor pitting .
0.1152 ~ 0.83 T e L e

Q.iBG?:T- ' .8{: .‘f Scattered shal!ow plttnng

and gouges 5ﬂ.1

I Sy B . “ o
B A . .
. - “
: > ‘ ‘
[] 4 2
. B .
v
Y !
X i
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CORROSION COUPON EXPOSURE RESULTS

-11;3£1j§£}£ﬂ]} &vearihgén Lease N.F.; Shugart‘Fie}d,'Eddy Co., New Mexico iﬁ!!!iﬁzi? Water Injeéfioh Wells Ai(
S . TYPE STAT!ON: Bar Type at Wellhead:

REMARKS: On East Leg at System &

-

SYSTEM:  water Injection

uRON T EXPOSURE T TWEIGHT  CORROSION — TYPE T
_MUMBER DATES DAYS __ VOLUME__ 10SS *_  RATE _ ATTACK ; ‘
: S o (8W) —(G~S) (MPY) '

C o NN/67--1715/68 62 226,523 0.1962 . 1.4 Scattered pitting attack -
T T T T e s e St ' 00,2906 e S .to at 1Dast.-. 008" U{?MPY)

Viaw s .

]
1/15/68--3/13/68% .. - 57° .7 - 0,065 - 0. “Scattered pitting attack .
\ T - 0 to at least .006" (38MPY)

L\

y
g S o _ 0.0586 46
F-812 13/13/68fr§/i5j6b%;;> .-l_, ’.53'; L - 04!123' 0.78 Spotty etch w/some edge
F-813 o DD o e 0TS 0.85 pitting L
: Gy |
R : \
: ! ) : o {:
RPN .
- s g




AltanticRichtieldConipany

North American Pioducing Division
New Mexico-Arizona District
Post Office Box 1978

“Roswell, New Meaxico 88201

n v v

Telephone 505622 4041
W. P. Tomlinson

District Engineer

J

September 5, 1968

New Mex1co 0il Conservatlon Comm1331on
P. 0. Box 2088

Santa Fe, New Mexico 87501 Z ‘(?

‘Attention: Mr. A, L, Porter, Jr.,'

Secretary-Directo g

Re: Produced Water Sampk€s Requiréd by
Commission Qi ~2969 Entered
In Case _ ' i
Atlantic ' d Company
Swearingen- Shugarc Waterflood Progect

Gentlemen :

As per the above Order,” we submit the results ‘of
laboratory analysis of the latest produced water
sample from the "wearlngen—Shugart Waterflood
‘Project.

LT S

1OUTrS V¢ Y

VEIry:- trul y

W. .P. Tomlinson
JLT: jeb

ce:  New Mexico Oil Conservation Commission
P, O. Drawer "DD"
Artesia, New Mexico 88210

New Mexico State Engineer's Office
State Capitol
Santa Fe,; New Mexico 87501




FRCDUCTICN PROFITS, INC

7:0% CARPENTER FREEWAY

DALLAS, TEXAS

REPORT OF WATER ANALYSIS

SAYPLE NO A=-2321

> : TOTAL SOLIDS 107, 470
cues: Stlantic Richfield Company OreRATOR DO
Fieco_Shugare . County__ Eddv stare__New Mexico
Lease ano WeLL No.__Swearingen » PROD. FEaN.
source oF Savere__Produced Watexr - - DEPT:: TOTAL- PERF
SANPLE OF:_ PRODUCED WATER oy INJECTION SysTeEM WaTer (O OrHER 3
pate Cotecteo 2-15-68 by Ed Ingram ANALYST ‘

MINERAL ANALYSIS PATTERN

(NUMBER BELdW‘ION NAME INDICATES MEQ./SCALE UNIT)

20 " 15 10 s 0 5 10 15

1000 N:L l:!f‘::l:illll‘lllllllii I“[“'"i”"i”"l"" lIIIIIIIIiIIIIbIIII‘!lH llllvlllprllr*’.‘finca n.;‘%u‘.lilﬁl‘lllllltll llll‘lllllllllilllllllll

100 Ca\,??:!imhlif;l’u;}'l e L 0 L e 0 L

. LI P {:(j ‘
P IS e BN B P Y kA iy \ . . : NI P TRl pos REL Q T PR B
100 Mg fufhofo ool

10 Fe |ibtanbustindmditsibiadodadatorbmdudubnduolinla éluufuuhm‘uu walnibusdindin
~ 7 .

Ilvl‘lIllil‘i]lillll‘lul
i

diiieido

alunfuedhondun

20

u|l‘|l.lllll'“""‘"” Cl 1000
iiujulieivf rco, 100

it SO, 100

l(lt‘lttl'lllllillllllll Coa 10

PRECIPITATED AND SUSPENDED SOLIDS DISSOLVED SOLIDS

CONSTITUENT - MG/L (PPM) CONSTITUENT MG/L (PPM)

TOTAL UNDISSOLVED SOLIDS ) : ‘ ToTAL SOLIDS (CaLc.) ~ 107, 470:

IrRON OXIDE . i . Sopiun (Carc.) 34,700

'CALCIUN CARBONATE. IRON (TorAL) B

CALCIUK SULFATE . MANGANESE ) -

MAGNESIUM CARBONATE BARIUK -

BARIUM SULFATE : CaLciuy. 2,850

SiLIcA ' © MAGNESIUM 2,‘:650’

ORGANIC__ CHLORIDE 63; 30_&_
L i ‘ BICARBONATE 230

PHYSICAL PROPERTIES ' CARBONATE 3 ’748

SULFATE e 3

Sp. GRAVITY 1.074

PH i 7.3 DISSOLVED GASES

Resisrivity__ 0-090 OHMMETERS @ 68° :

STABILITY-ENDEX @ AlF. CONSTITUENT " MG/L tPPMD)

. @ 86°F - ’ .
CASO4 SoLuBILITY % ArF. MEQ/L " HYDROGEN SULFIDE d Absent
Lo @ 86°F MEQ/L CARBON D10OXIDE
Max. CASO,4 POSSIBLE ___MEQ/L OXYGEN

Remawks: The sample censisted of one 1 quart plastic bottle of water with 2 small amount o

sediment solids,

&8 5(.1’ 5

S
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AllanticRichfieldCompany

North American Producing Division
New Mexico-Arizona District

Post Office Box 1978

Roswell, New Mexicc 88201
Telephone 505 622 4041

W. P. Tomlinson
Dislrict Engineer

June 25, 1968 '
New Mexico Gil Conservation Commission ;}4//41}1
P. 0. Box 2088 ; J
Santa Fe, New Mexico 87501 e

e

Attention: Mr. AT, Porter, Jr. "

Secretary-Director ;
Re: Produced Water SamplbeiReftiired by ;
T Commissiog )69 Entered :
In C ce .
Atlan ch¥*eld Company

Swearingen-Shugart Waterflood Project
Gentlemen:

As per the above Order, we submit the results of
laboratory analysis-of the latest produced water
sample from the Swearingen-Shugart Waterflood
Project. -

' Yours very‘truly,

G et

W. P. Tomllnson

JLT: jcb

cc: New Mexico 0Oil Conservatlon Comm3351on
P. 0. Drawer "DD"
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501

i
RSN

‘6 Jun 28 Pl

)

Ui




DALLAS, TEXAS

REPORT OF WATER ANALYSIS

PRCDUCTION PROFITS, INC.

Petrolenm Scrvice Laboratory

710: CARPENTER FREEWAY

SAMPLE NO A‘22§5_
e e TOTAL SOLIDS 116, 576
cuent__Atlantic Richfield Company oreraton_Atlantic Richfield Company —_—
Flz\_o Shuﬁart COUNTY EddY - ) STATF NeW MeXiCO
LEASE AND WELL .\'o._ﬁweaxinger; : PROD, FOKK
source of sampce—_Produced Watex ~ Deprs: Toral PERF
SANDLE OF: PRODUCED WATER (1 INJECTION SYSTEM WATER [J oER O
DAYE CotuigcTeD ot L Jun ANALYSY.
. MINERAL ANALYSIS PATTERN
{NUMBER BELOW 10R NAME INDICATES MEQ./SCALE UNIT)
20 15 5 o 5 10 1520 -
lOQQ__Na “"i""i""l""}!'" li[lilf,l‘lf[Ill!lrlllrll!_]!l!l!!}ll!iill!lI,ll‘[llll 'mlguu:ui-:m:'&-?r:-:i:,::‘-:::: ;:::i;i;ii;;i.iiiiiiﬁﬁ ﬁlij’iiﬁ{}ii’i’iﬁ{f;ﬁi g Cl 1060
100 Ca oo oo oo oo oo oo o i} 13cos 100
100 Mg e o 0 0 T e 100
10 Fe |uumhaduutun lgl'll|l|||ltuh|;|||muuluuhmhm}uu el lsuluaualual COz. 10 -

SP. GRAVITY 1,082
. PH ‘ 7,0 .
. RESISTIVITY. 0.086 OHMKMETERS @ 68°
STABILITY INDEX @ A4A1F
@ 86°F.
CASO,4 SoLuBILITY @ 41°F MEQ/L
@ 86°F MEQ/L
Max. CASO4 POssIBLE MEQ/L OXYGEN

PRECIPITATED AND SUSPENDED SOLIDS

suluoldwshedunlieduabadududhiadadiudun

DISSOLYED SOLIDS

1

CONSTITUENT MG/L_(PPM) CONSTITUENT MG/L i PPY)
TOTAL UNDISSOLVED SOLIDS ToTaL Soiids (C;Lc.) 1 -‘lé. 576
lrox OxioC S0otuM (Carc.) 37,700
CaLciyM CARBONATE iroN (Torar) =
CALCIUM SULFATE MANGANESE o
MAGNESiUM CARBONATE . BaRIUM -
BARIUM SULFATE CALCIUM 3.060
SiLica MAGHESIUNM 2,840
ORGANIC ‘ CHLORIDE 68,360
BICARBONATE — o 217
FHYSICAL PROPERTIES CARBONATE 0
SULFATE 3; 959

DISSOLVED GASES

CONSTITUENT

HYDROGEN SULFIDE.

MG/L (PPM)Y

Absent

CARBON DIOXIDE

Remanks:  The sample consisted of one 1 quart plastic bottle of water.




AtlanticRichfieldCompany

i

~Re: CorrosiOr Coupon. Res 5 as per

No:th American Producing Division
New Mexice-Arizona District

Post Office Box 1978

Roswell, New Mexico 88201
Telephone 505 622 4041

W.P. Tomlinsén
Distri-t Engineer

October 1k, 1968 ‘ v

oo o 3 -
few Mexico 0il Conservation Commission (;i 52,// ' ,
P. 0. Box 2088 /_»#‘ : ]
Santa Fe, New Mex1co 87501 ‘ < i
Attertion: Mr. A. L. Porter, Jr. :'

Secretary Director -~

) W“qu.I.I.LLJ. S5

_I.VAx o ! = :., § U e K \
In Case yb/;§§02, Concernlng , _ : S—
Atlantic\Rich d Company )

Swearingen-Shugart haterflood Progect
Gentlemen:

As per'the above Order, we are required to submit the
corrosion: rates as obtained from coupon tests in the
Swearlngen—Shugart Waterflood Project. Attsched are

the results of laboratory snalyses of tue 1abest exposed

coupons.
Yours very truly, ' B -
~ 7 * o :

W. P. Tomlinson
JLT: jcb |
Attaéhment s

ce: New Mexico 0il Conservation Commission gy

P. 0. Drawer Du
Artesma, New Mexico 88120

New Mexico State Engineer's Office
State Capitol
Senta Fe, New Mexico 87501




UUHPI

DATES

DAYS

VOLUME -

__10SS

TRATE

. ¥-589

I-595

11/14/67--1/15/68

| 3/13/68°-5/15/68
5/15/68--7/15/68

7/15/68--9/16/68

i.: 62“..

630

C™
LW

- {BW)

111,588

i
N

- .
\vy -+
—

(Gxs)

0.2797

0.2724

-+ 0.0491
- 0,0509

0.0073

.- 0.006T

o 0Q.0105
0.0095:

8
0

2
S

°C>
N—-

5-.

. (MPY)
2,0
2.0

0.38
.0;40

'lo .05
':0 04

£0.08
£0.07

z

- .
W

ATTACK ' . R

Scattered - plttlng attack é‘
. to at least .00&" (24 MPY) ¢

. Even etch - fe €
. L , o

"Even etch . - - - (

Even .et¢ch w/some pitting
.at corners -and  end

Even éfEHEH_553§“§7é”féw' (

scattered pitted areas and |
" severe pitting under ‘holder

blocks to at least 0.016"

% . T T T
CORROSION CGUPON EXPCSURE RESULTS
?,‘ FINLG BR URIT:  Swearingen Lease W.F., Shugart Field, Eddy Co., New Mexico :LQEATEONi Water Ihjeé%fan Wells B- 3‘7
. I¥SVEH: vater Injection I , . TYPE STATION: Bar Type at Wellhead .
: ' , o A REMARXS: On West Leg of system (Supp®
T =~ EXPOSURE T WEIGHT  CORROSTON — T¥PE . ' ;

~_(about 95 MPY)

Ve —— v




e C - coanos:om COUPON EXPOSURE RESULTS

. . : b
Liih OR_UNIT: Swearangen Lease WF, Shugart Field, Eddy Co., New Mexcco - LOCATION: West Header 4

" g?n.lf Water anectlon L ‘ ; ..- T L yves STAT!ON Bar Type at Water Plg .

REXARKS : Produced Water anected wl.

L SV . - o . ~otherwise, |nJect supply v
Ul o T ERPOSURE T MEIGHT  CORROSION  TYPE . . .
NBBER, BATES T DAYS - VOLUWE ____ LOSS. RATE _ ATTACK S ;

) o L - - {BY) : (G.S) ©NPY) ! : T o Z
T n/u.m‘--ins)ea . vez . 925,298 0.1577 - 1.1 Overall Shallow pitting

=592 - S .o , 0.1835 1.3 -

_ 610 rﬂi;15/68 3/I3/68 “ff“”_mf;“SY"' e ..0.0399. 0,32 ,WEvgg_gﬁgh_J w/ areas of 'é
| F-611 . .. . 0.0312 - - 0.24 - minor pitting and pitting: ¢
! - ~ R . I ' . under hoider blocks {
F-8vh 3/13/68--5/15/68 63 - ©0.2859 2.0 Scattered pitting fo-at - (

F-81% : . : . : ©0.3650 2.6 : least 0.004" (about 23 MPY) £

ISR G JE 5/15/68--7/15/68 o 61 1,244,577 0.1283 0.95 Scattered pitting w/one to
] v-819 _ . 2 ' ' ¥ 0.1691 1.2 - at least 0.016" (about-96 {
: L ‘ . . . _ : “MPY) under hoider blocks :

E S , | . e . | C

L:ggg - ,7/15/6§-f9/'6/68 63 1,244,577  0.6036 h.3 _ "Scattered broad severe pits «
SETeES : ' E - 0.9277 6.5 . w/one to at Ieast 0. 0!8" R

(about 100 #°Y) - o
!
o ‘1"\» “S'\-‘m.’




PILLD OR UMIT:  Swearingen Lease W.F., Shugart Field, €ddy Co., New Moxico 1EQE£QJEEL‘ Water Injectioq welIs A-6

BYLIERD Water Injection

CORRGSION COUPON EXPGSURE KESULTS

’-(‘

TYPE STATION: Bar Type at Wellhead
REMARKS :- On East Leg at System

N

BT ~EXPOSURE . WETGHT . CORROSTON — TVPE /
. LNHBER CATES ~ DAYS VOLUAE LOSS - RATE ATTACK
S | . ) (GNS) (MPY) 4
F-59l 11/14/67--1715/68 62 226,523 0.1962 1.4 Scattersd pitting attack
F-4596 ' . ' 0.2005 1.4 to at least -.008" (47MpPY)
TF-608 1/15/68--3/13/68 57 0.0651 0.51 _Scattered pitting attack ¢ ». ¢
F-609 ‘ 0.0586 0.46 to at least .006" (38MPY) "
r-812 ‘ '3713768;:5/15/68; 63 0.1123 0.78 Spotty etch w/some edge
} l‘-QIS ‘ - . : » - 0.1179 - 0.85 pitting 1 ‘
F<961 ' 5/16/68--7/15/68 ° 61 T 0.1582 1.2 Spotty erch w/scme edge
-962 : o ' 0.1269 .95 pitting
f-?i3 7/15/68--9/16/68 . R 63 13,656  0.031] 0.22 - Smooth spotty etch w/some
"_)69 ) s ) : : . 0.026E 0.!9 very mlnus plLtlng unuer
: _ hoider block ’




T ceermmanm

P
e e o

AR e e

Fanbb OR UHIT:  Swycaringen Lease WF, Shugart Field, Eddy Co., New Mexico
SYSTLM ' ‘

" CORRCSION COUPCON EXPOSURE KESULTS

Pagq;
LOCATION: gast Header o f
IYPE STATION: Bar Type at Water P)

. SEMARKS: Supply Mater . o

Water Injection

G

LR

- EXPOSURE T WEiGHT CORROSTON — TYPE
DATES - DAYS VOLUKE LOSS RATE - ATTACK

F-591
F-593 -

F-612
F-613

F-816
F-817

F-825
" F.; 70

F-927
“F-=929

(8w)  (Gms)  (wPY)

N/14/67--1715/68 -~ . - 62 - 925,298 "0.1135 -.0.82 " Scattered minor pj;&ing/;"}
- 0T 0.1152  0.83 SR

1/15/68--3/13/68 57 . lest
S : B . ' Lost.

Scattered shal low pitting

3/13/68--5715/68 .. 63 . | - 0.2567
' . T : o . and gouges

0.4888

‘Overall sﬁa!iow pitting

5/15/68--7/15/68 " .61 D 1,244,577 0.4102

| T ©0.3737

/15/68--9/16/68 *. " 63" 1,244,577  0.0827  0.59. Spotty etch w/sofie ‘i AiGr
e < - -0.1165 - 0.85. . -edge and end pitting -




AtianticRichtieldCompany  North American Producing Division
) New Mexico-Arizona District
Post Office Box 1978
Roswell, New Mexico 88201
Telephone 505 622 4041

W. P. Tamlinson

N o Atk et fetm e o

: September 3, 1968

§ New Mexico 0il Conservation Commission . 5

: P. 0. Box 2088 ) , /)é
Santa Fe, New Mexico 87501 q,,/ A
Attention: Mr. A. L. Porter, Jr. .-~ *

Secretary Director

Re: Corrosion Coupon Regdits—asper — oo
Commission Orde Rf;;g9‘Entered Lo ' - -
In Case No Concerning . :
Atlantic Rich#£i€ld Company {
Swearingen-Shugart Waterflcod Project - :

Gentlemen:

As per the above Order, we are required to submit the

- corrosion rates as obtained from-coupon tests in the
Swearingen-Shugart Waterflood Froject. Attached are
the results of laboratory analyses of the latest exposed
coupons, ‘ , " ,

Lt EE - ) , , S !
5 3 Yours very truly, ‘ . _
L o W. P. Tomlinson : i -

JLT: jcb

Attachments

cc: New Mexico 0il Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico 88120

New Mexico State Engineer's Office
State Capitol N
Senta Fe, New Mexico 87501+ B Zee S i loUh
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PON EXPGSURE KESULTS

FHOLD OR UNIT:  Swearingen Lease W.F., Shugart Field, Eddy Co., New Maxico

T RGuroN

RUMBER

Water Injection

LOCAT!ON: Water Injection Wells A-(=

TYPE STATION: Bar Type at Welihéadég
: + .oy

REMARXS: On East Leg at System .

DATES

DAYS VOLUME

CORROSTON — TVPe

UL Sl o7 oS A

[P 3 At |

(=596

F-608

F-609—~

TF-812
F-813

F-961
=962

R
]

77

1/15/68-~3/13/68
" 3/13/68--5/15/68

5/15/68-~7/15/68"

A e VA YL A

5

63

61

RATE | ATTACK

) -
1.4 " Scattered pittinig attack
1.4 to at“least -,008" (47MPY)

0.51 Scatteréd,pitting'attagk X

0.46 to at iéast .006% (38MPY)

0.78 Spotty etch w/some edge

0.85 pitting

1.2 Spotty etch w/some edge .
.98 pitting - .




T

s RS © CORROS 10N COUPCN EXBOSURE RESULTS e
Lo . v 4 Page

. {!{fﬁ&JLiLE: ‘Sweafingén Lease WF, Shugart Field, Eddy Co., New Mexico - lﬁﬁ!ﬁ]ﬁﬁﬁ East Header ,
i hfflfﬁ' - ’ TYPE STATION: Bar Type at Water Plc

Water Injection

c T . ) REMARLS: Supply Water

TuusoN T EXPOSURE WETGHT ~ CORROSION TYee
o MUMBER  DATES DAYS VOLURE LOSS RATE .- ATTACK
: . - (8W) (Gwsy (wPY)

e F=591. V/14767--1/15768 62 - 7825,258 + 0.1135 0.82 Scattered minor pitting -
-593 A 0.1152 0.83 :
.

£-612 1/15/68--3/13/68 57 | Los t
. 13 = ;.

F-816 3/13/68--5715/68 . 63 0.2567

R 5/15/68--7/15/68 . &1 . 1,24k,577. © 0.4102
SRR " F-970 , ST SeosloL o+ °0.3737

: Scattered shallow pltt-ng’
and gouges -

‘Overall shallow pitting

LW Wi
NOo o

<
3
z
*
&
7
]

RRIRIEES VE <N TR
~
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CORROSION COUPON EXPCSURE RESULT

r..
V)

Pe T dHEED OR_UNIT: Swearingen Lease WF, Shugart Field, Eddy-¢o., New Mexico .LGPAT'O : West Header

'~AT!ON;W Bar Tvpe at Water P]

nYLTERD Water Injection
| REVARKS: Produced Water =nJected w §

e i S N S , T -otherwise, lnject supply
; COUCON - - . EKPOSURE o ~ - WEYGRT CORROSION TYPE L o
L MUMBER DATES . ~SAYS - VOLUME _ LOSS RATE . ATTACK o

. : A, . N — - (BY) TGms). - (mPY) R

c-sg0 . 1/14/67--1/15/68 - . 62 925,298 0.1577 1.l OveraH Shallow plttlng

0.24 minor-pitting and pitting
A_under holder blocks

F4610 ‘ 1/15/68;3/13768' 57 0.0399 0.32 Even etch w/ areas of-
L . 0312

F-814 o 3/13/68f-5/15/68.’ ‘::63 ) 1 0.2859 ’ 2.0 Scattered plttung to at (
. L . .. . ‘ 2.6 least O. ook" (about 23 MPY) :

r-818 5/15/68--7/15/68 ‘;f. 61 1,244,577 . 0.1283 0.95 Scattered pitting w/one to ~'
: : . . 1.2 at least 0.016'" {about 96
MPY) uader holder blocks
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Ig"ﬁﬂlﬂﬂﬂgl THE ATLANTIC REFINING COMPANY
INCORPORATED — 1870
PETROLEUM PRODUCTS AL
. irdide
- February 18, 1966 -
NORTH AMERICAN PRODUCGING DEPARTMENT FEB

NEW MEXICO —~ ARIZONA DISTRICT

S, L. SMITR, DISTRICT MANAGER
JACK BIARD, DISTRICT LANODKAN
E. R. DOUGLAS, DISTRICT OEOLOGIST
A. D. K!.O?(lN, OISTRICT ORLG. & PROD. SUP'T.
M. D, ROBERTS. DISTRICY GEOPHYSICISY
W. P. TOMLINSON, DISTRICT ENGINEER
B. R. WARE, DISTRICT ADMINISTRATIVE SUP'V.

New Mexico 0il Gonservation Commission
P. 0. Box 2088
Santa Fe, New Mexico

Attention: My, A, L. Porter,
Secretary Director

21 M ¢ 0d

SECURITY NATIONAL BANK BLDG.

HAILING ADDRESS .
P. C. BOX 1978
ROSWELL, NE¥/ MEXICO

_entered in age # #330 24 concerning
The Atlantic Reflmng Company
Owearingen-Shugart Waterflood Project

Gentlemen:

As per the above order, we are requlred to submit. the results of. ’ohe rate
of corrosion of the coupons in the Swearlngen-Shugart Waterflood Froject.
Attached are the vesults from our lavcratory concerning the corr031on rate

for the first three month period,

Yours very truly,

1CH:jeb

cc: New Mexico Gil Conservation Commission
P. O, Brawer DD
Ast o

.
— YT __ . I e AN
voSiay NCW IMeXLCO!

Yr, Frank Irby




TO -

OFFICE

SUBJECT

YOUR LETTER

oate  February 17, 1966

>Mf; W. P. Tomlinson FROM Mr. R, L. McAdama
.~ ‘ . MAIN OFFICE oo |
Roswell, New Mexico OFFIGE Ehemlcal Englneering
: ‘ . tion ~- Dallas
FiLE 'Letter~No@’ 8 @d7s
Swearingen Lease Waterflood MY FILE

“Shugart Field, New Mexico

Corrosion Monitoring

Attached are the corrosion coupon results that were reported
by télephoﬁe to you and L. C. Hudry by H. G. Byars. Also
attached is an analysis (Nn y ..97[}) of~déposits Tfrom the
plant manifold coupons. These results are a part of the
corrosion monitoring in the Ogallala water injection system.,
Coupon stations have been installed at two locations in the
plant manlfold and at two 1ngectlon wells,

This is the 1n1t1a1 coupon: e1p0sure ‘at each location. The
planht and well exposure perlods &are not the same but were

- overlapping. The indicated corrosion rates were all in the

same range (4.3 to 6.5 Mils Peér Year). Deposits removed
from the coupons were mostly acid soluble and were predomi-

) nantly iron oxldes.

Although the oorr031on rate of these éxposures were somewhat
high, the pitting was not severe., This corrosive indication

"~ does not justify immedidte corrosion control. Further moni-

toring is being done to.determine this system s corrosion con-’
trol requlrements.

Currently 1nstalled coupons at all four locations are scheduled

to be changed out in early March. It has been agreed, at’ Hudry 8

suggestlon, +that on ly one of the two ‘coupons .at each location

be changed at tiiat time. The longer exposure might verify the -

low long=term corrosion rate reported to him by a New Mexico

‘water supplier., Reportedly they have had no serious corrosion

when handling Ogallala water in bare pipe.

Another method of verlfylng long-term corrcsion rates would be
the 1nstallat10n of Test, Nipples in the injection well pipjng.
If™ you will furnish Us 'W1th the proper nlpples For your well
piping, we will prepare them. Nipples in sizes from 1" through
2" diameter and YY" to 1' in length have been used for this pur-
pose. Such’ nipples would he exnosed from six mantha to a vear,
If you have any questlons concernlng this program, please con-
tact us., A copy of the invoice approved for payment has been
forwarded to Accounts Payable.

%f%cﬁw

RLM: 8 5w B R I:. McAdams
ce: Mr, B. J. Lancaster ) XQW/
' Mr. L. C. Hudry o

Accounts Payable (invoice only)

IR ] Nalal NE At‘u [ ev-rcn o A
PLEASE CONFINE £a -t >
i

ey et mm mm =t = e e m o aeay s e s e e e e - P ae e im . ipe—m -
Y

Attachments
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B
P
P
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LOCATION

e ———————

Supply Watez

(Bar-type
Stations at
Water Plant)

West Leg of
Manifold

.

East Leg of
Manifold

Y

COUPON
NUMBER

E-86L1
E-862

E-863
E-864

_ SWEARINGEN LE

. N ,A\ BN

ASE WE. SHUGART FLD, NEW MEXICO

\

WATER INJECIION SYSTEM

oowwomHoz oocmoz,mwamdmeWmmdem_

_CORROSION -

: WEIGHT
EXPOSURE - - LOSS RATE TYPE |
Dates_ " pays Volume (gms) (MPY) .vﬂsvcx

11-6-65--12-2-65

11-6-65--12-2-65

26 -800BWED

26  1200BWPD 0.2642. U
_ 0.2538 W4

’

Surface roughened

‘Scattered shallow

pits

Even etch w/some

edge attack &

“minor pitting -

 REMARKS

General appearance fair.
When received coupons
coated w/red deposit
(see Analysis A-97W) .

General mwwmuumﬁom
good. LCoupons coated
w/red deposit (see

~Analysis A-974). W

7

<

bea




s
N |
l ‘dﬂ
. . : WEIGHT  CORROSION w
COUPON EXPOSURE LOSS RATE - TYPE - j
LOCATION NUMBER Dates Days .volume - {gms) - (MPY) ATTACK - . REMARKS .
Water Injection _ , _ ,
(Bar-type- . : : . _ _
Stations at , , - . A , _ M
‘Welihead) | o " _ N
‘ r.‘ ' [ : 1
A-6 WIW £-865  11-13-65--1-18-66 66 4S08WPD 0.9738 6.5 General corrosion  General appearance poor. M
E-866 : 0.5628 6.5 s\dwom@ shallow Total of 29,682BWI
B pits - Coupons coated w/red .
, deposit. 4 '
N ' 4,
m‘,
B-3 WIW E-867 11-13-65--1-18-65 66 emwwmidd - 0.7034% 4.7 mtms.mﬁow w/areas General appearancs fair.
E-8E8 S o 0.8032 . 5.4 of surface rough- Total of 19,003BWI
. : ’ ening Coupons coated w/red
g W deposit.
S
f,
" : W
.‘ ]
¥ | s




. Source of Sample:

PRODUCTION PROFITS, INC.

SCALE ANALYSIS

Lab, No, :

Glient;  The Atlantic Refining Co.

Field: _Shugart : ; County: Eddy

A-974

State: New Mexico

Date of Sample; 12-2-65 k Date of Analysis:

Coupons E=863-854- East Leg Manifold -(Injection System)

Coupons ;E-861-862- West Leg.’Mair.lifold ( injection System)

bescription of Sample: The sample consisted of a four ounce ampule containing a

small amount of red scale.

. Preparation of Sample in Lab. :V A portion of the scale was transferred to an extraction

crucible and dried, Sample welght 0. 4935 grams.

3.1

o 2,

. TOTAL ORGANIC CONTENT:
| E}’;t;avtiau oY Solvent ) 0.0
Ignitlon Loss Aftexr Acid Extractlon 3.1

'WATER SOLUBLE CONTENT AFTER SOLVENT EXTRACTION:

3.1

- Calcium as 0.0
Chloride as

Sulfate as : 0.0

ACID SOLUBLE CONTENT AFTER SOLVENT EXTRACTION:

81.8

Iron as Jron Oxide ) 66.0
Calcium as Calciuny Carbonate ' 4.5
Magnesium as 0.0
Sulfate as 0,0
Unidentified. “ 11,3
ACID INSOLUBLE CONTEN'I‘ (Non-ignitahle)
Silica : , -

10,9

‘Barium Sulfate : . . -
Other ' '

;oo
<

N e e g A

et as gt < m e i
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“AtanticRichfieldCompany  Norih American Producing Division

Y.

New Mexico-Arizona Districl
Post Office Box 1978
Roswzil, New Mexico 8820t
Telephone 505 622 4041

,

[V

W. P. Tomlinson
- District Engineer

88 Dec 12 Pvl 1

HAD GF s o

December 11, 1968

New Mexico 0il Conservation Commission
P. 0. Box 2088 o : :
Santa Fe, New Mexico 87501 ’ T . i

Attention: Mr. A. L. Porter, Jr.,~
" Secretary Dlrector

Re: Corrosion Coupon Results as per
Commission Order.R- 72969 Entered
In Case No. 3302/ Concerning o
Atlantic Rié¢hfi&ld Comnany - :
- Swearingen-Shugart Waterflood Project o o

: o Gentlemen:
As per the .above Order, we are requlred to submlt the
corrosion rates as obtained from coupon tests in the
Swearlngen-Shuoart Waterflood Project. Attached are .
the results of laboratory analyses:of the latest exoosed
coupons. ’ o a :

, Yours very truly,

W. P. Tomlinson

Attachments | | o

" ce:  New Mexico 0il Conservation Comm1351on
*P. O. Drawer "DD" ]
Artesia, New Mexico 83120

New Hexicq State Engineer's Office : i
State Capitol : i
Santa Pe, New Mexico 87501
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SYSTENM: water anectIon

AY

- CORROSION COUPON EXPOSURE RESUL''S ' o
o Page

S Ficld OR UNIT: Swearingen Lease WF, Shugart Fleld Eddy Co. , New Mexlco

LOCATION: East Header

TYPE STATION: Bar Type at Water Pl

REMARKS : SuppLy Water é

EXPOSURE.

WEIGHT

DAYS  VOLUME °  LOSS

‘ cokRo

RATE.

SION 'TYPE
- ATTACK,

Tispy, 11/14/67;-1/‘5/68 ‘
‘F5931*anVN IR

o2 l/lS/68~-3/13/68 o
613 D T

F-816 = - 3/13/68--5/15/68 g
F-817 ~ = g o

- F-825° . . 5/15/68--7/35/68

L F970 0 g _.ngg -
‘?:5%63 )

Cpeg27 7/15/68;-9/16/63;~§-
F-929 - ey ’ I ;" '
G-231 : f9/Té/68;;lI/]5/é8;'

0 G"232 T S ._-’:’ o s

“A£:57 2»1 1'__j' -Lostt

(W) (GKS)

62 - °7925,298  0.1135
S 0.1152

T lneg
oSt

te3 . T h .o.zsér_V
b . -+ 0.4888-

B @17ﬁ-1;2§4:5z7«4 .~ 0.4102

S 0.3737

A .
.

I L0711

" 0.0725

1,244,577 . 0.0827
Lo .0, 1165_,'

(MPY)

.0.82
. 0.83

~ “Scattered minor pltting

Scatteréd shallow pltting
and gouges ‘

‘_;Overalj sha]iow-pi&fing

‘ Snotty etch w/some mlnor
-edge and end plttlng

Spotty etch w/ some shallow f
.pits to at least 0.002'" - . .
(abth 12 MPY) b
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FIELD_OR_UNIT.

Swearungen Lease W. F., Shugart Field, huuy Lu., New Maexico

Water InJection

CORROSION COUPON

"\

EXpPoO

SURE RESULTS

LOCATION:
-TYPE STATION
REMARKS

On-East Leg-at System

COUPON -
HUMBER |

EXPOSURE -

DATES

DAYS VOLUME -

WEIGRT,
LOSS

CORROSION

TYPE

RATE ATTACK

ek

i

F-504

F=596

F-608°
F-6%9

F-812

- F-813

F-961.

6-233

F-962

F-923
F-969

G-236

V/14/67--1715768

7/15/68--9716/68 .

" 9/16/68=-11/15/68

1/15/68--3/13/68 .

. 5/15/68-7/15/68 "

[
- L3
o i
. ’
N .
- ..
13 tae "
o, -
R A N
s .-“' .
0 . .
. \ i
e h .
. T
' .
ST 4
[N L)
1 .
.
. Y
v ER O
e
P
'
.

a

(BW)

62 226,523
57,

63 .

61

63 13,656

S %0 o1s,k22

-
L] .
‘. -
:
'
y .
Y
’ P
K :
. -
<
<
o

(GMS)

0.1962

0.2005

0.0651 - °

0.0586

©0.1123

0.ii79
0.1582

o, 1269

0.0311

. 0.0265 -

) 6;0%50*.
.. 0.0455

0l330

€

L Scattered pitting attack .
: to at least 008" (47MPY) .

.51 ~ Scattered pitting attack"
46 to at least .006" (38MPY)
.78" Spotty etch w/some edge
.85 ~ cpitting )
) &

1.2 ‘Spotty etch w/some edge

© .95 pnttlng .

Smooth spotty etch w/seme
very minor plttlng under
holder block - :

5p0tty Etcn‘wlacme}tiﬂy.*

0.33..;, .. pits at blocks. * ..o

water lhjection Wells A-?
Bar Type at Wellheac



,."’-3:?'
BN FIELD OR UNIT:
- SYSTEN:

1.

Swearlngen Lease WF Shugart Fleld Eddy Co., New Mexico

Water InJection o

I3

coRRdSroN COUPOV EX?OSURE-RESULTS

- LOCATION: West Header
TYPE STATION:

"Bar Type at Water F

- - REMARKS : Produced Water - nnJected
S . : ' . L -otherwise, inject supply
COUPON G EXPOSURc , T wescut “CORROSION _ TYPE S
HUMBER. DATES : DAYS - VOLUME. ~ 'L0SS. -RATE: ATTACK H
S R R 2 (BW) (§HS) (meY) ' _ R
F-590 11/14/67--1715/68 ©t6z 7 --1925,298 ¢ 01577 1.1 ~ Overall *shanow,pt'_tt‘:ng L
F-592 K e AR S0 041835 .0 1.3 o )
F-610 . 1/15/68-3/13/68' 5;' ’J157~7‘{¥ . 0.0399 0.32 lEven etch “w/ areus of
F-f1) ‘ oo S .o ~9.0312 0.24 “minor pitting and pitting
o ' . " E . under holder blocks
F-814 ?3/13/68$55/IS/68 R ')1;63 _ " 0.2859 2.0 ‘Scattered plttlng to at .
F-815 ' oL G _ - 0.3650 2.6 least 0. 00&" (about 23 MPY)
F-818 .~ 5/15/68--7/15/68 ; - f.“461 : 1,294;577‘f'0-1283 0.95 . Scattered plttlng w/one to .
F-819 : . SR - 0.1691 1.2 at least 0.016" (about 96
_ . ; _ _ o MPY) under ho]der bloclsu..i
: e W L S ' ) :
E:ggg 7/15/68--9/16/68 .63 1,244,577  0.6036 b3 Scattered broad severe pits -
228 ' S 0.9277. = 6.5 . w/one to at least ¢.018" |
: o - | {about 100 MPY)
G-229 9/16/68~=11/15/68 . -~ 60 0.1129 0.83 _ Many shallow pits w/some
G-230 v : o -0.1398 1.0 isolated pits to at least
' 0.009'" (about 55 MPY) and.
d some seveie pitting, under :
: '? holder blocks R ’




ﬂ‘\‘f’ r

v ea

b
(O

EIELD_ORUNIT:
SYSTEM:

‘Water injection

* CORROSION COUPON EXPOSURE RESULTS

Swearingen Lease W.F., Shugart Field, Eddy Co., New Mexico . LOCATION: Water InJectlon Wells B+3

"TYPE STATION: Bar Type at Wellhead

- - ; 4 , . " REMARKS: On Nest Leg of system (Sup[

~COUPON -
HUMBER

EXPOSURE — T WETGHT CORROSTON — TYPE

DATES

_ DAYS . - -VOLUME LOSS - .RATE - : ATTACK

F-589

F-595

F=614

F-615"

F-810

F-811

N1/1/67--1715/68 .

/1576831368

Isp68-<9/16/68

9/16/68--11/15/68 - -

L3Naesi-sisses.

"fs(rsisg--7/15/68::f_;w

._fi'_:57i_€?_.”f‘ St 0.0491 0.38 . ,':;EVen eich'

26N 0:0105 T 0,08
'ﬁif-“ :Z;P'::anA:'??_O'OOSS- 007 -

L83+ - 12,521 0% 0.1281 . - 0.92-
PSRl 1.8

T W) T (Gns) . (weY)

62 - - 111,588 - - 0,2797 "' 2.0 - . ‘Scattered pitting” attack -
R Co 027240 2.0 o tto at least .OOQ" (2h MPY)

L R

":0,0509  o0.ho - T“}? . B ;.} .:i4’. C

:f;~63 e ;, C i} 9.0b73:'; .:d-oif . " "Even etch 5; . D
S LT e 70,0061 D008 S

" Even .et¢h w{Sohe»pifting
-_at‘corners and end ‘

Even etched body- w/a few ' .

on—\i-f-nva(‘ n:!-l-orl -\rnne AnA 2
J\lu‘-b\'lv \LU\‘ D A IR k-4

g . . - < severe pitting under ‘hotder!
© T . . -blocks to at least 0.016" . '
2 - - (about 95 MPY) ~ :

0.25065 " -

Tew TR Ve

.60 . 12,482 - 0.0710  0.53
- : ; 0.0891 ~  0.66 under holder blocks to at
: : least 0. 013" (about 80 HPY) L

. Even etch w/severe-pitting = —




A

O R

Gttt wan e

-_’

AuanxjgpichﬁeldCompany

L PTOJECh. . ¥

North American Producing Division o
New Mexico-Arizona Dislricl o
Post Office Box 1978 V-
Roswell, New Mexico 8820t . _;EE
Telephone 505 622 4041 a "
. . -4
‘W. P. Tomlinson o
District Engineer ’ s _:§
~€ .
- =

January 15, 1969

New Mexico 011 Conservation Comm1531on
P. O. Box 2088
Santa Fe, New Mexico 87501»'

~Attention: Mr. A. L.'Porﬁer, Jr.
’ Secretary-Director

Re: Produced Water Samples Requlred by
Commission Order R-5969 Entered
In Case No. 3302, Concerning
Atlantic Richfield Company
.. Swearingen-Shugart Waterflood Project

Gentlemen:

As per the aﬁové Order, we sﬁbmlt the. ‘results of

sample from the: Swearlnge“l—Shuoart Waterfloorl

Yours very truly,'

ra/‘.éz

W. P. Tbmllnsgr
by: E. M. Prlngle

JLT: jco

ce: New Mexico Oil Conservation Commission
P, 0. Drawer "DD"
Artesia, New Mexico 88210

New Mexico State Englneer's Office
_ State Capitol
Santa Fe, New Mexico 87501

(4T A T T

AV A




-1600

100

PRODUCTION PROFITS, INC. - @

Corsultan!s ia Pelroleun Production ) N
7101 CARPENTER FREEWAY B 2D
irg
S Iz
DALLAS, TEXAS ) e el
REPURT OF WATER A.‘QALYSIS_ :2 ’
. Ealny

= smm.%tﬂo A-2804
< TOTAL SoLiDs. 108.720

cuens__Atlantl ..c_‘th_l,ng_QQm.p_&n)L_________opsmm . do ~:}' ta PR
riecoShugart . ~__counvEddy . . _stare New Mexico
Lease ano Werr No.___Swearingén PROD. FORM. ’ i
sounce or Sanpie_Produced Water DEPTH: TOTAL i PERF.__ -
SANPLE OF: PRODUCED Y/ATER 0o INJECTION SYSTEM WAYER [D OtHER 3.
DALE COLLECTED. 12-16-68 i : Al;ALYSI‘
MINERAL ANALYSIS PATTERN T

" {NUMBER BELOW iON NAME INDICATES MEQ./SCALE UNlT)

20 15 10 5 o 5 10 15 20
Na !lllilllllmllultllul |l||l|n|l|milli|]nn ‘“Il“"i““I""z“" ““l‘.‘"}"."l‘ yirmr- 7?'"'[""]"" ll||llllll|lllllllllllll uui..‘-.x}llnllillrnu ""l'f“l""l“"l"" Cl 1000

R L R SR e ey e lm[nnl}mllmlml nn]uu}un!im]lm HCO; 100

- Mg oo oo o Mﬂu]n;-un}iin L e e e e ) e M X

Fc I!l!'ll"lli(l'lllil(l!l UII'“H!“HIIHl’(lﬂ HH!H","H‘HH'HH il(I[(IIl'iHl'llll!(thHl’NH'HII'HH'HH Hll'llll!lllllllu'll" ll"’lnl’llll'l"!!llll llli'll“!ﬂ”’"ll'l’m Cds 100

© PRECIPITATED AND SUSPENDED SOLIDS | . DISSOLVED SOLIDS _
CONSTITUENT MG/L (PPM) CONSTITUENT MG/L (PPM)
TOTAL UNDISSOLVED SoLms ToraL Soitips - (Care.) 108, 720
: IRON OxiDE SontuK (CALCY)’—___—_.SA_;_&O_O__
- GALCIUM CARBONATE ‘IROR (ToraL). -
CALCIUN SULFATE : ‘ MANGANESE _ _ -
MAGNESIUN CARBONATE . : BARIUN 0
BARIUN SULFATE ' CaLciuy : : 2,980
SiLicA . ) MacnESIUN ‘ 2,800
ORGANIC CHLORIDE : 64, 200
BICARBONATE __ 260
PHYSICAL PROPERTIES ' CARBONATE 0
' SULFATEZ 3,680
$». Gravity—__1. 078
PH : 7. 3 , DISSOLVED GASES
ReCISTIVITY Q. 084 OHMMETERS @ 68° - - .
STASILITY INDEX @ 4ArF CONSTITUENT ‘ ~ MG/L_(PPM)
@ B6°F ; * B : J_
CASO4 SOLUBILITY @ 4T°F. MEQ/L ’ HYDROGEN SULFIOE Absent
@ B6F__ . _ __ _  MEQ/L- - CARBOK DIOXIDE
Max. CASO4 POSSIBLE MEQ/L OXYGEN

Rewasks:  This sample consisted of one 1 quart plastic bottle of water.
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t
Ailanlj_cRichﬁbldCompany North American 'P‘roducing Division @
New Mexico-Arizona District 3
- Post Office Box 1978 . 2D
Roswell, New Mexico 88201 t_j - q—;:_ ,
" Telephone 505 622 4041 ’ \
(523 :
~ W.P. Tomlinson - -
District Engijnger / * ‘E‘}
; February 18, 1969 & :
| . : =
o New Mexico 0Oil Conservation Commission E
P. 0. Box 2088 i
e Santa Fe, New Mexico 87501 E
A Attention: Mr. A. L. Porter, Jr. ?
- Secretary Director ;
? Re: Corrcsion Coupon Results as per ‘
: Comnission Order R-2969 Entered :
b In Case No. 3302, Concernlng ~ ]
Atlantic Richfield Company :
Swearlngen-Shugart waterflood Progect . i -
i
Gentlemen: E
As per the above Order, we are required to submit the - %

corrosion rates as obtained from coupon tests in the
Swearingén~-Shugart Waterflood Projéct. - Attachéd are

the results of leboratory analyses of the latest exposed : i
coupons. - ’ o ok

% W. P. Tomlinson
o © JLP:jeb
, Attachments '
g ! ce: New Mexico Oil“Cohservation'Commissién

P. O. Drawer "DD" ’
Artesia; New Mexico 88120

New Mexico State Engineer'!s Qffice
State Capitol
Santa Fe, New Mexico 87501

TR TR LA A L 4
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CORROSION COUPON EXPOSURE QESULTS

. . . ‘ - - B {_f,
FIELD OR UNIT: sWearungen Lease wr Shugart Field Eddy Co , New Mexico .~ LOCATION: yest Header :

AR KR Water anectIOn = ' D . .o _ :TYPE STATION: ‘Bar Type at Water PI%
' ' | - . REMARKS: Produced: Water - injected wt‘

_____ ) L : R L P ._-otherwise, inject supply
COUFON N EXPOSURE R ' : © WEIGHT - CORROSIOCN TYPE ) ' ’
NUMIER DATES L L . DAYS - VOLUME LOSS, RATE: ATTACK
_ . N T W) . (GMs)T T (MPY) g S
F-590 . 11/1‘4/67‘--'1/15/'68 .- 6z 925,298 0.1577 1.l Overall Shallow pitting - |
o R o : T e 3 SRR
BHY o 93 g9, | Voo | S .
F-610 _ 1/15/68 )/13/68 R 57 . - 0.0399 0.32 Even etch - w/ areas of . - ()
'6])., L g : 0.0312 0.24 minor pitting and® “pitting <
U By e e R - .. under holder blocks I
F—814 e 3/13/68--5/1§?68 "L:63> :1 - 0.2859 2,0 - - Scattered plttlng to at . - 5
F-815 S - - | . 0.3650 2.6 least 0. ooh" (about 23 MPY)
F-818 5/15/68--7/15/68 f - 6] l,249,577 . 0.1283 _ 0.95 Scattered pitting’ w/one to T@
“F-819 o _ S . 0.1691 1.2 ) at least 0,016" (abolt 96 (
' E _ . - ‘ MPY) under holder blocks
,E ggé u 7/15/68--9/16/68 L83 1,244,577 0.603% i.3 Scattered broad severe-plt§ ¢
) ~} 0,9272 6.5 w/one to-at least 0.018" f
» . _ {about 100 MPY) ;
. 6-229 . 9/16/68--11/15/68 - 60 : 0.1129 " 0.83 _Many shallow pits WIéoEng
G-230 ' ' L 0.1398 1.0 isolated pits to at least.
: - ’ o S ' : : 0. 009" (about 55 MPY) and
S T ‘ a . sUme severe pitting under
, ’ K AR holder blocks o
G238 11/15/68-=1/15/69 61 0.0110  0.08 Even etch w/scattercd areas |
G-240 S _ e 0.0137 . 0.10 of minor pitting.




N e e
4

- under holder blocks to.at.
least O. Ol(” (ahout 60 MPY

‘.-' - CORROSION COUPON EXPOSURE RESULTS :
FIELD OR'UNIT:" Swearingen Lease W.F., Shugart Field, Eddy Co., New Mexico , LOCATION: Vater Injectlon Wells B+, :
RAR !L 1Y Water lnjection. ' TYPE STATION: Bar Type at We||healg ’

’ _ REMARKS ¢ On West Leg of system (Su %

“TCOUFON " “EXPOSURE WETGHT —— CORROSION — TYPE . T -

_HUMBER - DATES , DAYS . VOLUME LOSS _RATE ATTACK S
v (W) {GMS) _(MpY) =
F-589 ll/lh/67——l/15/68 .62 11 588 0.2797 2.0 Scattered pittlng attack :
F.. .. ‘ ) ' B .2 ‘ . T . n 2 P
. J 534 . . h .'._ ) ‘ . ] . .
F=614 1/15/68--3/13/68 . 57 -+ 0.0491 0.38. _Even etch - i ,
F-678 4 S - 0,0509 0.40 e
F-810 3/13/68-- /15/68 63 .- . 4.0073 0.05 “*Even etch B
F-811 ‘ o B Lo, 0061 0.04 - .
F-826 ' 5]i5765?47)i5/68h . R 6J' g : 0 OIOS 0.08 ) Even etch w/some pitt!ng .
F-827 o o L . R o .- 0.0095, .07 - at corners and end ;

. P92k -7/15168'79/16/68 - 63 ,'t 12,521 © 0.1281 0.92 Even etched body w/a few " '3

F-925 L - ;- " 0.25G5 1.8 scattered pitted-areas and §
' . “severe pitting under holdeﬁ
blocks to at ‘least 0. 0]6"T-
, A : ‘ (about 95 MPY) -
6-234 . - 9/16/68--11715/68 - . 60 12,482 0.0710. . 0.53 Even etch w/seyere ﬁiftinéé
G-235. v : B ' 0.0891 = 0.66 under holder blorks to at
_ i _least 0.013" {about 30 MPY
6-243 11/15/68--1/15/63 51 12,826 - 0.031) 0.22" “Even”etch w/shalTow scatte |
G-244 ‘ 0.0302 0.22 ~ body pitting and pittlng B




o

A © CORROS |ON COUPON' iXPOSURE RESULTS

T | Page:
LOCATION:. East Header B
TYPE STATION: Bar Type at Water Plag
gg_ggﬁg_ Supply Water -

FlcLD OR U“IT Swearingen Lease WF, Shugart Field, Eddy Co., New Mexico

I e S Y P

xISTLH: ‘Water Injection

TTCOUPON — ~ EXPOSURE ' VIETGRT ' coRgbsaox TVPE N -
HUMBER . DATES DAYS __ VOLUMNE LSS RATE . ATTACK g
: ’ , (8YW) —(eus)y  (MeY) _ R ~ S
8T ﬂﬁrés H/i!a/67--l/15/68 . . 62 - - 925,298 0.1135 0.82° ‘Scattered minor pltting -
f’ 9%] , . o.s2 0.83 . B T
LTI ' e e | |
F=6127 7 f'”fl/15/68--3/13/68 N 57 - Lost’
_#78t6. - 3/13/68--5/15/68 . 463 I _3 0.2567 1.8 Scattered shallow pitting e
F-817 = : o . 0.4888 3.h - and gougse < o
‘ F-825 5/15/68--7/15/68 o 61 |;2h4,5]7.§ 0.4102 3.0 '0vqralJ shallow-plffihg' (i
' F-970 | I T ST 0.3737 .y A
F-927 7/L5/68-;9f16768 . 0637 1,244,577 0.0827  0.59. Spotty etch w/some minor €
F-929 : o B -.0.1165 0.85 ~-edge and end pitting’  E!
G-231 9/16/68--11/15/68 * 60 - ©0.0731 0.53  Spotty etch w/some shallow
G-~232 - - _ o ~0.0725 0.54  ° pits to at least 0.002"
e e T » s - (about 12 MPY)
G-237 - 11715/68--1/15/69 NI © 0.3058 2.3 Overall shallow pitting
G-238 - L e , 0.2543 1.8 : ‘ Lo o .
. * - . ) . ‘ |!
| |




s " -~

SRR — ~EXPOSURE T WEiGHT ~CORROSTON — TYPE . ,
__ag_r_ﬂmrm-mm __DATES DAYS VOLUIME LOSS - RATE __ATTACK R
T : ”31‘1Egrgg (84) (GNS) {veY) ' ' '
F-;9h : 1N/14/67--1/15/48 .62 226,523 0.1962- 1.4 Scattered plttlng attack
F-596¢ e _ : . 10,2005 1.4 to at least - 008" (47MPY)
F-608 1/15/68"3(13/68 57 0.065t1- 0.51 Scattered pittlng attack
F-609 L . 0.0586 - 0.46 to at Ieast .006" (38MPY)
. F-B12 ' - "3/13/68--5/15/68 63 0.1123 0.78 . Spotty etch w/some edge :
©F-813 . _ 0.1179 0.85 pltting , ;
F=561 5/15/68--7/15/68 6i 0.1582. 1.2 Spotty etch w/some edge i
F-962 | 0.1269 .95 plttlng . i
F-923  7/15/68--9/16468 .~ " 63 13,656 0.0311 0.2 ~  Smooth spotty etch w/some |
F-969 : ' : 0.0265 0.19 . very minor pitting under i
- , L o holder block :
-6-233 - - 9/16/68~-11/15/68 * 'i 60 15,422 0.0450 - . 0.33 Spotty eécﬂ /some tiny '
G-236 S . S SUNEER _ o 0.0hss 0.33 pits at blocks. )
L G=2h1 11/15/68-41/15/69 : CECB1. . 14,008 - 0.4653 . 3.4 Overalj‘tlhy shallow plts
G-2h2 - . D . - - 0.382 2.9 o . T
o ' \. :

F1ELD_OR udIT:

SYSTEM:  Water Injection

CORROS 10N COUPON EXPOSURE RESULTS

Swearingen Lease W.F., Shugart Field, Eddy Co., New Maoxico LOCATION:

Water Injectlon Wells A-E
TYPE STATION: Bar Type at Wellheac,

REHARKS On East Leg at System




.
AllafiticRichfizldCompany  North American Producing Divislon

! New Mexico-Arizona District

Post Oftica Box 1978

: Roswell, New Mexico 88201 )

Telephone 505 €22 4041 i

4S5

- W. P. Tomlinson . iy
District Engineer

M Ju 10 PH1

! July 9:1969
New:Mexico 0il Conservation Commissien
Santa Fe, New Mexico 8750L - /

Attention: Mr, A, L. Porter, Jr.
Secretary Director

Re: Corros;on Coupon Results a _per—"
Co ' 2969’E5§ered :
In Case Eo. §§g§; Concerning - f
AtTantic Richfield Company , , ;
Swearingén~Shugart Waterflood Project :

Gentlemen: . I

As per “the above Order, we are required to submit the
corrosion rat€s as ‘obtained from coupon tests in the

‘Swearlngen-Shugart Waterflood Project. Attached are
the results of laboratory analyses of the latest exposed ;
coupons., o ‘ Y ;

Yours very truly, v

’W' P. Tomlznson

e ey mA I A,

JLT,:jcb
:,{‘“ , S - Attachments

‘cc: New Mexico Oii Conservation Commission
P. 0. Drawer "pp" »
Artesia, New Mexico 88120 A

P ~ New’ﬁeiiéq*State‘Engineer‘s Office
i State Capitol
Santa Fe, New Mexico 87501

.




i
© SYSTEM: Eddy Co., New Mexico TYPE STATION: Bar  fype ELs Welhead :
§ Water Injection : ] ' = ~ P
: REMARKS ; 0n Wes¥ Leg &F System (5S¢ -
' o ’ X S wh
i COUPGN — —_.__EXPOSURE WETGHT CORROSION — TYPE = o
; NUMBER . DATES  GAVS —VoLURE LOSS RATE ATTACK | 5
] ) (GMS) (mpY)y T i
| G-486" 3/19/69- 62 2178WPD  0.0491 . 9.3 Scattered shaliow 5
{ G-h87 5/20/69 . 0.0250 0.18 pitting "
? .

mﬂé’fmiﬁ\ﬂo\\lmmul h‘n&.\-m
'

Lo T e e © e
GOSN

RN

e LR O

R g

i ) e T R
A NS P e

o

1Y

CORROSION COUPON EXPOSURE RESULTS- 0

. ’ - L o :
. g N . . : B ’ e ( R ’,L'.‘JV .. l\i .‘ .
E'_‘L:.E_D._..__OR UN'.I: Swe,aringen Lease W, F., Shugart Field, —-——_.~LOCAT'0N: Water ".-'Qec“gf Wells B-f o




T s At

A et e st i

P s o,

AT LIC S,

ooy
~—a s

FIELD OR UNIT: Swearlngen Lease HF} Shu

SYSTEM: Eddy Co., New Mexico
—  Water Injection

e - .
e e e U PP, e R LT e S e L dmealR ..«_..,....._-.‘-.-4._-....A_-MA.-.M._._~_4~~.“._~..,-.‘....-.

CORROS [ ON couPoN'exposuas‘RESULTs

gart Fleld, LocATION: West Header :
TYPE STATION: Bar Type at Water p

Bﬁﬂﬁﬁﬂiz Produced Water Injected wh
otherwlse, inject Supply w

‘COUPON - EXPOSURE WEIGHT CORROSTON TYPE
NUMBER - DATES DAYS T VOLUFE LOSS RATE ATTACK
(8W) (GHSY —(mpY) R
‘G-482 - 3/19/69- 62 ‘ 0.0447 - 0.33 Scattered broad pits to ,
G-483 5/20769 0.0565 0.40 at least 0.005" (about .
, . 31 HPY) )
<




H
H
i
i

CORROSION COUPON EXPOSURE RESULTS

G-489 - 5/20/69 0.0620 0.45

p

F1ELD OR UNIT: Swearingen Lease W. F.,ShugartvField, LOCATION: wWater Injection Wells A-6 -
. Eddy Co., New Mexico - ’ .
SYSTEM: Water Injection | TYPE STATION: Bar Type at Wellhead
, REMARKS: 0On East Leg at System

~ ToUPON T EXPOSURE T WETGHT CORROSTON — TYPE ;

NUMBER . DATES DAYS VOLUME L0SS _RATE ATTACK R

— - ~(6W) Tensy L mey .

G-488 3/19/69- 62 288 BWPD  0.0603 0.44 Scattered shallow pitting ¢

: - . ¢ )




S S NN

ot Frotey

- B N s P S N S o m 8 g e

FIELD OR UNIT:

e Iy

- absame s - ne noh

| SYSTEM:'

Vater Injection

“"CORROSION COUPON EXPOSURE RESULTS

Swearingen Leéase WF, Shugart Fneld
Eddy Co., New Mexsco-

LOCATION: East Header -
TYPE STATION: Bar Type at Water Plan

' Eﬁﬁﬂﬁfﬁ: Supply Water
COUPON —EXPOSURE . WETGHT CORROSTON  TYPE,
NUIMBER DATES BAYS VOLUNME LOSS . .RATE ATTACK. e !
‘ -{8Ww)  (oMs) (wPY) .
- le-h8h 3/19/69- 62 0.8839 6.4 Overall shaltlow.pitting ¢
" 16-485 5/20/69 - 0.6643 4.8 ‘to at least 0.002". (
P : ) ’ _ (About 12 MPY)
\
\:'*
\\




AllanticRich]ieldCompany

-

North American Producing Division

[33]
New Mexico-Arizona District ~t
Post Office Box 1978 : oo
Roswell, New Mexico 88201 R x
Telephone 505 622 4041 e “=
L
W. P. Tomlinson ‘ — .
District Engineer ] . &
; ) = -
— = )
~—~ [ ]
™~

April 1k, 1969

"New Mexico 0il Conservation Comm1331on
P. 0. Box 2088
Santa Fe, New Mexico 87501

Attention: Mr. A, L. Porter, Jr.
K Secretary—Director

Ke: Produced Water Samples Requlred by
Commission Order R-2969 Entered
In Case No (73302, Concerning
Atlantic Ric eld Conpany
SwearingenyShugart Waterflood Project

Gentlemen:

As per the above Order, we submit the results of
laboratory analysis of the latest produced water
‘sample from the Swearlngen-Shugart Waterflood
Project. : _ o

Yours very truly, |

W. P, Tomlinson

cc\: New Mex1co 0il Conservation Commlss_on
P. 0. Drawer "DD"
Artesia, New Mexico 88210

New Mexico State mglneer s office
' State Capitol’
Santa Fe, New Mexico 87501
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PRODUCTION

Petroleum Scre
. DALLAS,

Atlantic Richfield Company

INC.

PROFITS,

ice Laboratory
TEXAS

Client i

’ Counly, ‘Eddy ___state___New Mexico
Field, . Shugart LeaseSwearinger Produced Watezni no. -
Formation Depth - Perl.
Sotirce of Sample L
Date Collected . 3-19-69 by_-

REPORT OF WATER ANALYSIS

Lab Number A-29 488 - Specific Gravity 1075 pH . 73 -

Total Dissolved Sofids.______1Q 6905  Resistivity (Ohmmeters 3t 68° F.)___ 0088 Hydrogen Sulfide _Am

DISSOLVED MINERAL ANALYSIS PATTERN

The sample consisted of one 1

-20 15 0 s 0 5. 10 15 20
A Na "||||"I""'"“l“"I“III|“‘ll“llll"'"l|Il'lllll|llllllilIIIIIHIIIII"II‘II"I:I'I' ff""”Or lilll ‘llllpllll lllil "Illh‘ |“llIIII"“I'"llll|IIIllll.l'IIIIlll'lllillll]l"l‘llll CI
1000 : » . : L1000
ca oo (ﬂ'llfmlai’ilimlm’r[nﬂlim[m|]|;h}wliu%luu}nu]ﬁn[ﬂu[ﬂﬁ]rm}ﬁiilui}]m} ico,
100 | ' ) . ‘ 100
o L R T A aif'ln‘ﬁ{lmlnn{urallin}liilluif]lli}]ml|n'll|ln|]ml[m"llfiulnn]ﬂnltm[fnllnh $0,
100 : : 100
Fe ||||!||||'“|1|Hlll|||ll"“'”ll‘lll I|ll'lIh'“"ll|"l||”|||l|!Illlillllh||l||]|l![||ll|“l !Il'll"'"|I‘Il|Ill|||l||l|h|Illllllhlllhllllll“'l|||||||||Ii||'||(|I|I1Illlll!”"’"”'“" co3 L
106 (Vumber Below lon Symbo! indicates meq/ScaJe Umf) . 100
DISSOLYED SOLIDS ANALYSIS ‘ EREQIPITATED“A&D SUSPENDED SOLIDS ANALYSIS
- : mg/l meq/fl : : mg/l!
Total Solids {Calc.) _106905 : Total Undissolved Salids
Sodium  (Calc.) 34300 1492.1 Oil (Solvent Soluble) i
fron  (Dissolved) - - Acid Solubles
Barium - = fron as
Calcium 2930 146.2 Calcium as
- Magnesium 261790 219.5 Magnesium as -
_Chloride 62900 1773.8 " Sulfate as
Bicarbonaté 315 . 52 -
Carbonate o 050 Orgzanic (Ignition Loss) —
Sulfate - 3790 __ _1I8.8 Acid Insolubles -
4 Sand & Clay RS - .
: Barium Sulfate {Quan.) . !
TOTAL_IRON ’ - (Qual) ____
SOLUBILITY CAlCULATiONS
Caiciuim Carbonate Stabiiity index at 77° F Scaling Tendency
"Calcium Sulate Stability at 95°F __ -
Concentration. ~ ___meq/l. Calc. Solubility meq/l. Percent Saturation
Barium Sulfate Stability at 95° F . o
. Concentration meq/1. Calc. Solubility _ meq/l. Percent Saturation
- REZARKS ) : ' o

quart plastic bottle of water,

nag




AtlanticRichtieldCompany

Yours very truly,
P e
P :

W. P. Tomlinson

North American Producing Division o
New Mexico-Arizona District
Post Olfice Box 1978 )

Hoswell, New Mexico 88201 A
Telephone 505 622 4041 '

o)

. o~

W. P. Tomlinson i P
. - = - . Q.
D|s|r|ct Engineer -t —
. oy
2 e

April 21, 1969

New Mex1co 011 Conservation -Commission
P. 0. Box 2088 ) -
Santa Fe, New Mexico 87501

Attention: Mr. A. L. Porter, Jr. :

Secretary Director . 7

Re: Corrosicn Coupon Resyks as per
Commi ssign=€ %]
In Case Concernlng
Atlantic Richfield Company
Swearingen~Shugart Waterflood Project

- Gentlemen:

As’per the above Order, we are required to submit the
corrosion rates as obtained from coupon tests in the
Swear1ngen~Shugart Waterflood Project. ‘Attached are

the results of laboratory analyses of the latest exposed
coupons.

JLT: jeb
Attachments

cc: New Mexico 0il Conservatlon Commlss1on
P. §. Drawer "DD"

Artesia, New Mexicc - 88120

New Mexico State Engineer's Office
State Capitol
Santa Fe, New Mexico 87501
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Swearingen Lease WF, Shugart Field,

STLTUMG Water Injection

" CORRGS!ON COUPON

Eddy Co., New Mexico

EXPOSURE

RESULTS ,

LOCATION: East Header
TYPE STATION:
RCAAQ&S Supply Water

Page;

Bar Type at Water Pl

P
A
%

I CHVRY o £X | o TVETERT TECRRGSTON T TVEE : -
CHURBER BATES DAYS VOLUME LOSS RATE . ATTACK L
k ) (GMS) (mev) ' : ot
F-591 11/14/67--1/15/68 62 - 925,298 0.1135  .0.82  Scattered minor pitting .
F-593 ' : 0.1152 0.83 ’ Lo ~
F=612 1/15/68--3/13/68 57 Lost.
=613 ‘ Lost.
F-816 " 3/13/68--5/15/68 ;,> ' .53 0.2567_' 1.8 Scattered shallow pltttng an
F-817 T _ ‘ . 0.4888 3.4 - and gouges
F-815 5/15/68--7/15/68 811,284,577 0.5102 3,0 ‘Overall shal]ow psttlng
F-9:0 S | : e 0.3737 2.7
F-927 7/15/68--9/16/68 - . - 63 i,2h4;577 0.0827, 0:591 Spotty etch w/some mlnor
F-929 S o 0.1165 0.85. edne and end pitting ‘f
G-231 9/16/68--11/15/68 60 0.0711°  0.53 SpOLty etch w/some” sha]low
G-232 : : . 0.0725. 0.5h "~ pits to at least 0. 002“
. - (about 12 HPY)" cof
} _ . . ‘ i
G-237 11/15/68--1/15/69 61 0.3058 2.3 Oyeréil4shallow pitting |
6-233 : A 0.2543 1.8 T ‘ o)
) ‘ B : ) k
6-h7¢ 1/15/65--3/19/69 N 63 © 0.7638 5.5 0verall shallow pitting E
G-474 T 0.6926 4.9 to at least 0.002'" - :
(about’ 12 MPY) 3
L




e

FlELE OR_LMITD  Swearingen Lease W.F., Shugart field, Eddy Co., New Mexico

eare e
ul

b e

Water Injection

CORRGSION COUPON EAPCSURE KES

ULy

]
[

LOCATION: ater Injection Wells A-3 |
TYPE STATION: Bar Type at Wellheadh§
. . Hal

St Cn-fasi Leg al System” f
TGN o EXPOSURE . WEISRT TCCRAOSTON  TVEE *
HMRER DATES OAYS _ VOLUWME LOSS - ATTACK
5% (D) _

F-594 11/14/67--1/15/68 62 226,523 0.1962 1.4 Scattered pitting attack
F-596 4 : - 0.2005 b4 to at least -,008" (47MPY) -
F-608 1/15/68--3/13/68 57 -0:0651  0.51 Scattered pitting attack
F-609 : 0.0586  0.46 to at least .006'" (38MPY)
F-812 3/13/68--5/15/68 63 1 0.1123 0.78 . Spotty etch w/some edge
F-813 c o : 0.1179 0.85 pitting '
F=~961 5/15/68--7/15/68 " 61 0.1582 1.2 Spotty etch w/some edge
F-962 o R 0.1269 .9 pitting - :
F-9%? f?[f5768-49116/68 63 13,656 0;03fl 0 -Smooth s§§;£y‘efch w/some
F~969 : 0.0265 0. very minor pitting under

) _ o . holder block ’
G-233 9/16/68=-11/15/68 - 60 - 15,422 0.0450  0.3F Spotty etch w/some tiny
G-23¢ - -, Co . _ €¢.0455 0,33 ~ pits at blocks, ° '
G-24 11/15/68-21/15/69 . 61 14,006 - 0.4653 . 3.4 Overall tiny shallow pits
G=242 - s ‘ , c . 0.3862 - 2.9 S | : LT
6-173 1/15/69--3/19/69 §3° . 13,802 0.4997 3.5 ‘Surface roughening. .
G-475 SR . S o.4411 3.1, | : :




i LR O R - aaposufs*“’- T ‘ wg?cﬁj "CORROS Wee . .
u.um“,_"iiﬁﬂﬁﬂl DATES o TDAYS - VOLUME LOSS | RATE ATTACK _
| : B (5%) (Gvs)- ®eY) . _ —~
? F-590 11/1&/67--#/15)68" . ez 925,298 0.1577 i overall Shallow pitting
| F-592 o o . - - 0.1835 1.3 S - i
§ F-610 1/15/68-3/13/68 57 0.0399 0.32 Even etch w/ areas of
1 F-611 . _ — -~ 0.0312 0.24 _minor pitting and pitting J
» . _ . under holder blocks !
F-814 3/13/68—-5/\5/68 -'1‘63 +0.2859 2.0 ' Séattered‘pitting to at
F-815 I - : - 0.3650 2.6 least 0.004" (about 23 MPY)
i F-818 5/15/68--7/15/68 - 6l \,244 ;577 . 0.1283 0.95 séattered pitting w/one to
F-819 o S : 0.1691 1..2 at least 0.016" (about 96
. ‘ . upY) under holder blocks
g:ggg 7/15/68--9/16/68 63 1,24k,577 0.6036 5.3 Scattered broad severe pits
- ' : 0.9277. 6.5 w/one té at least 0:018"
, : (about 100 MPY)
G-229  /16/68--11/15/68 S8 0.1129 0.83 _ Hany challow pits w/some
6-230 \ ) - v S 0.1398 1.0 isolated pits to at least :
| . ‘ 0.009'" (about 55 HPY) and
P . . sGme severe pitting under !
é? . H hoider DiuUCKks b
i L ‘ _ -
Ag' G-239 11715/68--1/15/69 -6l -.0.0110 0.08 Even etch w/scattered areas
\i T G-240 o ' ‘ o 0.0137 0.10" of minor pitting. ;
-% : - ! . . | ) ' Coe ;
& G-h76 1/15/69--3/19/69 -~ .~ 63 0.2475 . 1.7 Scattered broad pits to at .
'é G-hi77 : ‘ . 0.2658 1.9 least 0.009" (about 52- WPY).'
i : : Severe pitting dnder holder’

. ot
cr o,

ARV 2 AR LY I
e bl
L - —

..

FHLD OR UNITE Swearingen Lease WF, Shugart Ficld,

Water Injection

Eddy Co., New Mexico

. LGCATICN:
vpr STATION: Bar Type at Water p3

(%]

LTS

\lest Header

REMARKS ¢

S e o
Produced Water¢thcctedl

-otherwise, iniectASUDpLﬂDF

block coupon G=k76.




| . \ . " COARCS 1ON CCUPGN EXPCSURE KESULTS o
, R . ’ ) ' ‘ . ‘ » - . : - .
; P' Ji G UNIT: Swcaringen Lease W.F., Shugart Field, Eddy Co., New Mexico .LOCATION: Water Injection Wells B3
.-'_Y_*.;.:‘.-_’:- Water' Injection ' L | . TYPE_STATION: Bar Type at Wellhead
‘ ' ' REMARLKS: On West Leg of system (Supg
TN T EXPOSURE ' ey CORROSTON  TYPE
e JUHBER OATES DAYS . VOLUME LOSS RATE ___ATTACK
‘ T+ (54) {Gus) Py ‘
F-589 11/14/67--1/15/68 T 62 111,588 0.2797- °° 2.0- - Scattered pitting attack .
F-595 S S 0.272k ° 2.0° - .to at least .00L" {2k #pPY)
F-614 ’ '1/15/68";"3/].3/68 - A “ 57 K R 0.0"*él . 0.38 . . Even ei-_ch‘ i
F-615 : : - ‘ S .+ 0,0509 040 e t
' ' F-310 - 74 3/68:"5/‘]‘5‘/68‘. i ‘ .. 63 . 00073 - .0.05 " Even etch
EI U 2 11 R S SR .. 0.0061 - 0.0h | |
F-82¢  5/15/68--7/15/68 I % 0.0105 . 0.08" _ Even .ctch w/some pitting
S F-827 BRI T IR . 0.0095. ~0.07 ~at corners and end
£-02h . 7/15/68--9/16/68 63 12,521 ¢ 0.1281 - 0.92 " Even etched body w/a few
=925 S e < E " 0.2505 - 1.8 : scattered pitted areas and
2 " severe pitting under holde:
1R blocks to at }east 0.016"
: ; . _ ‘ (sbout 95 MPY)
; G-23k 9/16/68--11/15/68 - -~ . . 6C 12,4827 0.0710 ©0:53 ¢ ~ Even etch w/severe pltclng
: r-235 S T o ' T 0.0891 1, 0.66 ‘under holder blocks tovat
L Sy Lo : S ©lozst 0.0120 {about 80 MPY)
G~7h3% 11715/68;-]/15/69 : ' 61 12,824 0.031Y f‘é.zz Fven etch w/shallow scatter
G-244 . o » . o " 0.0302 0.22 body pitting and pitting
- ‘ . : . : " ~ under holder blocks to at
S ; . » least "0.010" (about 60 MPY)
: G-hiy2 . 1/15/69--3/19/69 : 63 18,113 0.0653 . 0.46 _Even etch w/minor pitting
S G-474 : ’ : - 0.0432 0.31 -~ " Severe pitting under holder
¢ : : . - blocks 0.007** (about 40 MPY
| ]
Y




AllgnlicﬂichlieldCompany North American Producing Division

New Mexico-Arizona District 37

‘ ~ Pos! Office Box 1978 —i

| Roswell, New Mexico 88201 . ©

| Telephone 505 622 4041 -
|

‘ | : W. P. Tomiinson - o &

' District Engineer - =1

il =

' = —

S

~

- July 23, 1969

New Mexico Oil Conservation Commission
P, 0. Box 2088
~ Santa Fe, New Mexico 87501

Attention: Mr. A. L. Porter, Jr.
Secretary-Director

Re: Produced Water equired by
' Commission
077 3302, oncerning
Atlafific Richifi€ld Cémpany
Swearingen-Shugart Waterflood Project

Gentlemen:

As per the above Order, we submit the results cf
leboratory analysis of the latest produced water
sample from the Swearingen-Shugart Waterflood
Project. v

Yours very truly,

— - o
W. P. Tomlinson ‘
by S. H. Christianson

@ ‘ MAO: jcb

W ‘. G. Drawer "DD"
Artesia, New Mexico 88210

cc: New Mexico 0il Conservation Commission

‘New Mexico State Engineer's Office
_ State Capitol g ‘ ’
g - - s Sante Fe, New Mexico 87501
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PRODUCTION PROFITS, INC.
Petrolcum Sercice Laboratory

DALLAS, TEXAS

Client__ Atlantic Richfield Company -
: ___County Eddy State__ New Mexico
Field. Shugart Lease SweaTinger Watexflood  wep o,
Formation Queen,, - : Depth Perf.
Source of Samp!e Produced Watexr ’ N .
Date Collected 6-19-69 » by

v

REPORT OF WATER ANALYSIS

Lab. Number . A=3051 Specitic G?gy}ty w1067 pH — Ts2

" Total Dissolved. Solids 92313 Resistivity (Ohmmeters at 68° F.) 0093 Hydrogen Sullide, _ABSENT

DISSOLVED MINERAL ANALYSIS PATTERN

20 15 10 s o 5 10 15 - 20
. Na pwjm g g : e *: gt nTHEOTH I e ot 0 iy k] Dl At il foad i mluu'rml-m*un Ci
. rulwu/'frx"jimmr”mu O M 1% 00
TR T T NTY SR R T S Ry S T
SO L L e R T e o i o] eco,
10 | : , _ _ ! 10
L 0 ) L O T Dt o e o
10 ‘ , ' 1o
Fe Ill|!lIH'IHl!lHl!INIlHIIlilllhIIl'llll!l(iiLl[(!llll!ll‘l!lmﬂ;r 230 IIIX!HII!II’IlllﬂlllIllhlll!lllllll}l!llilli!ll!‘l(i‘lll||||II'Il|Il1IHI!‘IH‘I‘]II!;IH'HH col
19 o - {Number Below fon Symbol Indicates meq/Scale Unit) 10 ’

" DISSOLYED SOUDS ANALYSIS PRECIPITATED AND_ SUSPENDED SOLIDS ANALYSIS

mg/l meq /i : : mgfi
Total Solids (Calc.) 92313 “Totat Undissolved Solids .
Sodium (Cale.) . 29300 1272.0 0il (Solvent Soluble} —
fron  (Dissolved) = ‘ - ~ Acid Sofubles .
Barium ’ _= = fron as
Calcium ) 2690 1342 Calzium as
. Bragnesium - ' 2370 __ 1 945 Magnesium as
"Chioride & 53700 1914.3 Sulfate’ 2s
Bicarborate 893 64 i
Carbonate : 0 0.0 Organic (Ignition Loss) —
Sulfate _ 3860 80+3 Acid Insolubles
) ’ Sand & Clay : —_—
- . Barium Sulfate {Quan.) -
JOTAL IRON . - ’ - {Qual.)

SOLUBILITY CALCULATIONS

Calcium Carbonate Stability Index at 77° F . — Scaling Tendency — AN
Calcium Sulfate Stability at 95°F - -
’ Concentration_________ _meq/l. Calc. Solubility _____ . ___meq/l. Percent Saturation
Barium Sulfate Stability at 95° F '
Concentration__________meq/!. Calc. Solubitity _________meq/}. Pezcént Saturation
REMARKS )

The sample consisted of one 1 quart plastic bottle of water.

vy

()

0 ©

W

o

o
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AllagllchcmieldCompany

North American Producing Division
New Mexico-Arizona District

Post Oftice Box 1578

Roswell, New Mexico 88201
Telephone 505 622 4041

W. P. Tomlinson
District Engineer

September 5, 1969

9 Sep & P18 28

New Mexico 0il Conservation Comnission
P. O. Box 2088 ‘
Santa Fe, New Mexico 87501

Attention: Mr. A. L. Porter, Jr.
' Secretary-Dlrector_,

Re: Produced Watez SamplegZRequired by
: : Y69 Entered
Concerning
S~ Company
Swearlngen-Shugart Waterflood Project

Ge?,‘-tlemén;

As per the above Order, we submit the results of
laboratory analysis of the latest produced water
sample from the Swearingen- Shugart Waterflood
Project.

Yours very truly,

W. P. Tomlinson
MAQ: jcb

ce: New Mexico 0il Conservation Commission
P. 0. Drawer "DD"
Artesw., New Me*clco 88210

New Mexico “State Englneer s Office
State Capitol .
Santa Fe, New Mexico B750L
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et , G150
; ' ' ' PRODUCTION PROFITS. INC.
e Petroleum Service Lal eatory
DALLAS, TEXA - -

Client ___ Atlantic Richfleld Company

. County.___Eddy ' State New Mexico
) Field Shuwart LeaseSwearinger Water Plant - Produced
: Formation : Depth Perl.
Source of Sample_. c\‘lesj: Punm Disch’u pge
‘ Date Collected 8- 1_ -69 by

REPORT _OF WATER ANAL‘YSIS

Lab. qubef . ~_A-3167 _ Specitic Grawty 1.052 pH : 2
Total Dissolved Solids. 11 ’35? Resistivity (Ohmmetcrs at6se F)y__ 0+073 Hydrogen SuM.de A3 SENT
DISSOLVED MINERAL ANALYSIS PATTERN
g 20 15 10 s 0 5. 10 15 " 20
: . Na i IIJI (111 |Ii| HIBUIT ‘llll Ilnlllll llllll"l‘llll Illllllll ""i"”‘””l v '"».lm TN IR L O R CT R T FRRLL TR TS un'lmlulmmlnn ”"i""l""l""‘"" Cl
iocoliill‘iill l[ l/lliilili -l 15000
B IR R ;i . ] 13 ‘l .‘f'": Al .."‘: FEN R TR W TR O e ."'.‘“ -J Ft ..:.... s EeRT BN
o Ga IH%IEEHI!H{.'{H!ﬁ!lﬂlh-.!}ﬂ{I ihliIIFlf Jiti E ru;imqnninnin::%nnimsinnzl|uinn{un{mlnni;minn%nlilminilirli}illh HCO,
) 1G0 | 100 :
wg Juosffnfifoofi |'tm||m]m|!mx|uu]uu{ui, it ;x"hhmullm!Ius'!dn]lm!nu!uu[mi[mzlm Dol ifnial so.
100 | 100
o Fe l"l'llll'llll'"!l'lllll”l|'|IU‘I!Il!ll[I'Il|IlllIII‘HIIlIIIl”ll'l!ll!ll(l!llll'llll'lIIl'III’ ’III!Hl[!l|l'flllI!ll!I'lllI'll(ll‘IIIlfl)l'lllIlFI!I'flll'l!'i!l !’HE‘H IHH-NH!H‘.!IHH Col
» 100 _} (Numbnr Below fon Symbol Indicales meq/ Scale Unit) - 100
’ ; DISSOLVED SOLIDS ANALYSIS - : v tgﬁQﬂMLCD AND SUSPE?\Q D_SQLIDS ANALYSIS
‘ mgl/} meq f1 ) ] mg/l
_ Total Solids (Calc.) o 117262 - " Total Undissolved Solids
Sodium (Cale.) 37700 1633.9 Oif (Sofveal Soluble) .
: ] fron {Dissolved) = b Acid Solubles: ) < .
‘; Barium — i fron ‘ 2s .
Calcium 3? _’0 163-2. Calcium 13
Magnesivm 2559 : 236 -1 Magnesium as
: ' Chloride 69500 19%9.9 Sulfate as
Bicarbonate 332 f?-i-/-! _ -
N . . Ca’bonatcv . o 0 l‘) '0 . O'gu.. i \rﬁurqui LGSS) _________
. ' : Sulfate 3580 14.5 Acid Insolubles
- ) Sand & Clay , ————
Barium Sulfate o " (Quan.)_._.___ .
JOTAL IRON ey ’ (Qual} ___
‘SOLUSILITY _CALCULATIONS
Calcium Carbonate Stability index at 77° F — Scafing Tendency .
Calcium Sulfate Stabifity at 95°F
Concentration____________meq/L Calc. Snlubility ___ _meq/fL Percent Saturation - -
Barium Sulfate Stability at 95° F '
Conceatration _— meq /1. Calc. Solubility _ ______meq/L Percent Saluration —
REMARKS ™

The sample consisted of one 1 quart glass jar of water,
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é_.“4,g,_% /{/o ’ 2-{

SWEARINGEN GUEEL
SHUGART POOL
Eddy County, New Kexico

<

2, Hour Initial Pot_cntiai ~ June, 1965 Daily Froduction
) Completion o ’
Well ‘ Date 041 Vater 0il " Water Cas M.C.F,
~.Section 11-T-18-S, R-31-E | A |
Atlantic Johnson Federal 1 - - h-4-39 30 0 1.8 0. : ———

Section 14-T-18-S, R-31-E . - ’

“Atlantic Swearingen MA" Federal 1 1-20-39 73 0 1.2 0 3.1
Atlantic Swearingen "A" Federal 2 9-13-39 20 0 1.2 0: ——
Atlanti¢ Swearingen "A" Federal 3 4 9-13-39- . 10 0O o2 0. ————
Atlantic Sweaiingen “A" Federal -l . 2-28-149 25 0 o2 0. - ——

- Atlantic Swearingen "A" Federal 5 H 8-29-55 .- 120 0 7 ol —S e
Atlantic Swearihgen "A" Federal 6el 5-25-57 170 0 5.1 3 16.2
Atlantic Swearingen "A" Federal 7 & T-25-58 100 0 3.7 1 il.1l
~Atlan§ic-5wcaf£¥%cn.PB“fFederai%i 11-15-52 60 0 2.6 S 3,9
Atlantic Swearingen "B" Federal 2 1-31-57 . 1,00 ¢} 1.5 “O. 6.8
Atlantic Swearingen "B" Federal 3 [ 11-21-57 250 0 3.0 el 13.8
Atlantic Swearingen “B" Federal 4 9-22-59 100 0 547 oh 6.6
Atlantic S.:aringen "B" Federal 5 10-24-61 55 ¢ 5.5 a3 2.0 _

" 32.4 L7 70.5
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MWMW,_..,,.,, e ie
LilanticHichtieldCompany  North American Producing Division tn
' New Mexico-Arizona District .
Post Oftice Box 1978 D
Roswell, New Mexico 83201 - B o ~
Telephone 505 622 4041 -
o W -
4 W. P. Tomlinson o .
District Engineer Ll
9%
o o
September 5, 1969 A 5 e
New Mexico Oil Conservation Commission -
P. 0. Box 2088 L
Santa Fe, New Mexico 87501
Attention: Mc. A. L. Porter, Jr. ‘”,w“' d
' Secretary Director e
Re:
b lonbio-REeNPIELd Company ;
_Swearingen—Shugart Waterflood Project {
Gentlemen: 7 o s C L
As per the above Order, we are idquired to submit the :
corrosion rates as obtained from coupon tests in the :
’SwearingenaShugart waterfloodﬂProject. Attached are :
1 the results of laboratory analyses of the latest {
=y : exposed coupons. ; i
: - . - 2
1 Yours very truly, - i
‘ W. P. Tomlinson éﬁ
: i ) i
: MAO:jecb _
Attachments . é

cc: New Mexico 0il-Conservation Commission
’ . _P. 0. Drawer "DD"
o ‘ _ ‘Artesia, New Mexico 88120

New México State Engineer's Office e S :
: State Capitol .
1 Santa Fe, New Mexico 87501
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L 1ELD OR UNIT: W

I gddy Co.,
i}hﬁhﬂ. vater tpjection

LUMBER - g
,*i - -

I
SEURON i EXPOSUS
BATES
g y
.3-hgh 3/19/69-
iﬂhBS . 5/208/88
|
l-. .
1-795, 5/20/69-

caringen Leésc WF, Shu
New Mexico: -

CORROSION cOuPON EXPOSURE RESULTS

gart Field,

- - .
VELGHT

LocATION: East Header
TYPE STATION: gar Type at Water Pl:
REMARKS 3 supply Watef '

CGRROSTON  TYPE
0SS - ATTACK
. “(GMS - <-
0.883§ ‘ 5.h overall <hallow. pitting”
0.6643 4.8 to at least 0.002'".
' - (About 12 MPY)
- 0.952h .8 Overall suréace roughening
- 0.85609 .2 S

-




e e o A L vam I el e e 2 .__---.-..‘..‘-L.a-.-'lu-.q. e e i ol o
LIRS Soplerrba i G et ook S T L TR e ..——o..a-—-M...——-_,__.-—“

CoRROS|ON COUPON EXPOSUBE RESULTS

j ‘_1_0 OR_UNIT: char:ngen Lease W. F. Shugart Fteld, | LGCM"(N" Water Injection Wells A-6
gddy Lo« New Mexico’
) : Y STATION: r
3Y TEd ‘vater ln_;ectmn . TYPE STA Bar Type at wellhead
‘ : REMARKS: On East Leg at System '
} TS T chgg§yfe VETGHT CORROSION  1YPE.
T H’[’Ll\ . f\‘ DAYS VOLU 105S . RATE TTACK i
| B Gasy . ey ‘ -
-‘\38 . 3/19/69— 62 - 288 BWPD 00609 . 0.4k ’ Scattered shaHow ptttmg_;/
4-h89 ) 5/"0/09 ' . 0.0620 0.45
g 789 '—f'_§/20/69f 62 ;- 20h gupp  0.4520 3.3 Overall roughen:no Ag/pitting’ - 2
r -792 S ZEAVAC N - - 0.461h 3.3 o at least 0.004" (about ‘ ' o
CoL 4 o o 2 MPY) :
. 1; '
Bt ) N . B
\3‘-.,' h » : . |
byt : mem U
§\ . . o R B . .
; _— -
1 . - :
! o




oN COUPON EYPOSURE RESULTS

Swearingen art Field, ,.._LOCFL,,..T‘OM
aystEn:  gddy. Co-> —qpt STATION:
et Wa tcr \nJect\on A

!\\lb oR UN\T
New Mexico

iection Wells B-

Water \nJ
Bar Type at Wellhead

ystem (s

On Wcsu Leg of S

YPC

ATTACK

scattered §ﬁaf§ow
-pitting '

Scattered tiny body pits
vi/severe . pitting under
holder b(ocks to at least
0. 009" (about’ 53 MPY) ,,/




L : | -
FEL;~0R UNIT: cuoaringen Lease \E, Shugart Field, LOCATION: Mest Header

FSTEM: _ gddy Go- New Mexi€O . TYPE GTATION: gar Type 3t Jater P

i . - s e - ﬁgﬂﬁﬁééf Produced Jater injected wh
. ' ~ ,otﬁerwise, inject supply ¥
%T”‘,ﬁ_n,_,,’ ey

JUPON : bXPOSURE

L IMBER . DRIES DAYS A |
T T (oM oo
. Eagn NICI R 0.0kbT 0.3 ccattercd broad ¥ {s 1O ‘
© 520769, T 0.0565 0.40 at least V- gt (about
/20759 , 31 MY

.5/20/69—-:‘62f R - '0.0658 0.8 Scattgred‘pitting/attack S
003" (about

N R 7/21/69 : - - 0.0776 : 0.57 to at least 0-
. . o : ) 18 MPY) -
= B . \ “..
i
- \\- ' M
; H .\\.
.". :' .
‘ \ 8 {:\J X




e s A s nares

-

I 1A g b e e b2 L1 1 Kb P i st £ 2 et
. ,

AtlanticRichtieldCompany

x

-Attention: Mr. A. L. Porter, Jr.

North American Producing Division
New Mexico-Arizona District
Post Office Box 1978

Roswell, New Mexico 88201 80T 15 1960

‘Telephone 505 622 4041

W. P. Tomlinson
District Engineer

October 14, 1969

New Mexico Oil Conservatlon Commlsslon
P. 0. Box 2088

Santa Fe, New Mexico 87501 /1 /ﬁ;
» : L
Jt-

Secretary Director o

Re: Corrosion Coupon Resuydls- “&S per
} Commlesibii*(}rderm.% Thtered
ng:fe No. 3302 oncerning
Atlentio--Ri: chfleld Company -
Swearingen-Shugart Waterflood Project

Gentlemen:

As per the above Order, we aré required to submit the
corrosion rates as-obtained from coupon tests in the
Swearingen-Shugart Waterflood Project. Attached are
the -results of laboratory analyses of the latest
exposed coupons.

Yours véry trulvh :

i/ % |
W. P. Torlinso ] _

11

MAQ: jcb

Attachments

cec: New Mexico 0il Conservation Commission
P. 0. Drawer D"

Artesia, New Mexico 88120

New -Mexico State Engineer's Office
State Capitol -
Santa Fe, New Mexico 87501

BT




A A O 08 a N

S P

My - Eddy Co., New Mexico "

— Mater Injection

- e b 1L b g S e A B Se SR LN o Afe S B e e & ¢

CORROSI10N COUPON EXPOSURE RESULTS

‘D OR UNIT: Swearingen Lease V. r.,Shugart Fieid,

LOCATION: water Injection Wells A-6
TYPe STATION: Bar Type at Wellhead

REM AQKS’ On East Lé&g at System

T EXPOSURE WETGHT CORROSTON — TYPE f
ER .. OATES _ DAYS _ VOLUME LOSS’ - RATE ATTACK R
N () ~ (GMS) (¥pPY) L
38 - 3/19/69- 62 288 BWPD  0.0609 . 0.44 . Scattered shallow pitting €
> 5/20/69- 62 :- 204 BWPD.. 0.4520 . 3.3 Overall roughening w/p:tt}ngw
2 1121769 - 0.4614 3.3 - to at least 0. 00k (ab0ut (-
: o ' -2k HpY) . ’
5T I8 63 150BWPD  9.1437- . 2.3 etched 5
6 9/22/69 » Y 0.1697 1.2 {
b
\; ‘




AT R B £ sl ) VEAD KRR A S 4 i B semen s ey

Y

b _OR_UKIT:

CORROSION COUPON EXPOSURE RESULTS

Water InJectnon Wells E

0.10M1

Swear:ngen Lease W. F., Shugart Field, LQEEElQ&’
CEM .. Eddy Co., Mew Mexico TYPE STATION: Bar Type at Wel!heac
- Vater InJectloq - ..
- REMARKS: - 0On West Leg of System l
BN T EXPOSURE WETGHT CORROSTON — TYPE :
ER < DATES DAYS VOLUNME L0SS RATE ATTACK .
- : {oW) (GNS) ~(MPY) 8
36 3/15769- 62 2178WPD  0.0491 . 0.36  Scattercd shallow B
5720769 - s ~0.0256 - 0.18 pitting '
0 . 5/20/69- " 2780WPD- 6.0785 g Eo
3\7'~'f'1;/2i§62 ) 62 278BWPD 0'0785 0.58 . Scattered tiny body pits
L HAes SR 0.0668 0.48 © w/severe pitting.under
. o hovder blocks . to at, Ieast
. 0. 009“ {ahnu- £2 MOV\ ] :
- . ’. SRR '.\ v . V . - . B
)9 . 7/21/69 - 63 300 BWPD 0.1822 1.3 Scattered ‘body pwttlng
)0 . 9/22/69 .o 0.71 w/one broad pit under-

hqlder blocks to at
least 0.015" ~ (about -
87 MPY) :

\ :




~

-

CORROSION COUPDN EXPOSURE RESULTS

EQEfQ!SDL' West Header

'fLﬁﬂgﬂﬁﬁl‘Vvawcarlngen Lease Wf, Shugart Field,

M3 cady Covy Nev Mexico . TYPE STATION:

=< ‘atef lnjcc:\on : , L par Type 2° watf
_ ' ' ﬁgﬂﬁ§§§:¢ Produced Water injecte!

otherwise, inject supp -

2 - 319169~ 62 - - o.oul7 © 0.33 gcattered broad pits 'O
A 5/20/69 RN 0.0505 0,40 at least O 0.005" {apout
PR ' : .31 MPY) :
3 .5/20/69" 62 0.0658 0.h8 scattered pitél ng“attack‘;
i 7/21169 0.0776 0.57 .toat least 0.003" (about
B 18 meY).

/ /21/69 63 N 0.0§88‘ 0.50. Scattered,pitting attack

3 9/22/69 A 0.0688 QB8 w/ broag pieeind 2

o e . ' underho\d ¢ blocks 10 at. .’

\east 08" . (about L5 MYP)




; ;0RRO$I0§ COUPON EXPOSURE RESULTS

ENQB_EELL ‘Sviear ifgen Lease WF, Shugart Field, LOCATION: East Header:

Eddy Co., New Mexico: e < j
g',‘i: wa‘cr |nJect|on B TYPE STAT'ON: Bar Type at Water P:

REMARKS:  SupplY Water

. , < '
~___EXPOSURE i CORROSION  TYPE
SATES” _DAYS __ VOLUME : RATE ATTACK

: C) ey . (eY)

5[?§7E§; 62 . . 6.4 . ~ Overall shallow. p:ttnng
5/20/69 A K .8 to at-least 0.002"
: - : ’ s (hbout 12 MPY)

.'.5/20/65- 62 | o .95 . _v Overall surface roughen|ngzb
.7/2\/69

2721763 ‘-63. o }  : - 8. - Surface réughéhing‘
9/22/69 o o




Qﬁon UNIT: -Swearingen Lease WF, Shugart Field,
T Eddy Ca., New Mexico-

. CORROSION COUPON EXPOSURE RESULTS

LOCATION: East Header -

© 9/22/69

2,1945

BB arer 1aStecion TYPE STATION: 8ar Type at Water F
) : ’ 5£§ﬂ55§3 Supply Water ’
[ _ _EXPOSURE , VZIGHT CORROSTON  TYPE-
£R DATES _ DAYS _ VOLUNE LOSS RATE . ATTACK
= e (GHS) “(veY) '
i 3/19/69- 62 L0.8839 6.k . " ovérall shallow.pitting
3 5/20/69 0.6643 4.8 " to at least 0.002'.
I _ 7 (kbout 12 HPY)
5 - 5/20/69- 62 © 0.9524 6.8 ‘Overall surface roughening
6" D7/21/69 - 0.8609 6.2 L
i L o72a/69 63 1,149k 8.1 © surface roughening




o iiiginlié’ﬂichﬁéldCompany North Amerlcan Producing Division

s N
> New Mexico-Arizona District -3 - _
Post Office Box 1978 < 0
Roswell, New Mexico 83201 s ‘311 )
: &)
Telephone 505 622 4041 - -
SR : V/. P. Tomlinson (1\ o~
: District Engineer - __%
< =
e o
Bl L)
R v , . January 22, 1970
New Mexico Oil Conservation Commission
P.0. Box 2088 e
Santa Fe, New Mexico 87501 A

Attention: Mr, A, L, Porter, Jr.
Secretary Dlrector

-Ré: Corrosion Coupon Beuults as per
Gomm1351on'Urd§§i\—2969 Entered
ff
In Case No. 330 Concernlng
Atlantlc Rlchflel Company
Swearingén=Bhugatt Waterflood Project

gt

Gentlemen-

As per the above Order, we are reqplred uO submlt the
corrosion rates as obtained from coupon tests’ 1n the
S Cudaringen~Shugart Waterflood Project. Atts cnNéd arve

posed coupons.

“"Yc;iﬁ's very truly,

: | " : W. P, Tomlinson

N MAQ:1fs
Attachments

: ce: New Mexico 0il Conservation Commission
S P. O, Drawer "DD" _
4 : '~ Artesia, New Mexico 88210
‘New Mexico State Engineer's Office
o State Capitol
; ) Santa Fe, New Mexico 87501

the results of laboratory analyses of the latest ex- ' ‘31\_ ’



o e o o T

FIELD OR UMIT:
SYSTEM: Water Injection

Swearingen
Eddy C

0.,

Lease Y.
New Mexico

=

a

) ‘ = ol )
CORROSION COUPONCEXPOQQRE RESULTS

F., Shugart Field,

(YW
[

=
-«

LOCATION: @Nater Injection Well A-6

TYPE STATHON:
REMKRKS::Ed east leg of system

Bar pre at wellhead

- . - <
€OUFON " EXPOSURE _____ WEIGHT. CORROSTON  TYPE
MUMBER BR(ES — DAYS __ VOLUNE LOSS.. RATE ATTACK
, , ' (6W) @nsy . eY) .
- 6-h88 3/19/69- 62 288 8WPD 0.0609 . .0.h4b scattered shallow pitting -
6=h89 5/20/69 .~ 0.0620 © .0.45 - . T
G-789 5/20/69- 62 - 20k gWPD  0.4520 3.3 Overall roughening
G-792 7/21/69 : _ 0.461h 3.3 w/pitting to at least
‘ ~ R 0.004" {about ZhAHPY)
G- 895 7/21/69- . 63 150 BWPD  0.1437 - 2.3° Etched
G-896 9/22/69 o . 0.1697 1.2 - .
6-995 0/22/69- 71 200 BWPD  0.3572. 22" Overall roughening
G-996 12/1/69 - 0.3934 .2.5 ,




. -:\\‘
| o, o 2 F
| I R © CORROSION COUPOR EXPOSURE RESULTS
'; L o=
i . . 3 Y 3%
FIELD OR UNIT: Swearingen Legase M. F., Shugart Field, LOGRTION: Vater injection Well B-3
B i ‘ N - Eddy Co., New Mexico < i C
SYSTEWT Water -Injection . ‘ > TYS® STATION: Bar type at wellheat
T ) :
R S , ‘ T g,w&i“"ﬁﬁwe5~t—!egof.sys;’tem_,‘(srmiﬁA
TN T i ) . ’ i
o % COUPON " ERPOSURE =i WETGHT CORROSION  1YPE
! NUMBER DATES DAYS VOLUME LOSS RATE ATTACK . B
| (W) Gasy . . (HPY) ‘
\ e : - ' : : .
; G-486 3/19/69~ 62 217 BwpPp  0.0L4S1. 0.36 _ scattered shallow pitting :
L 6-u87 - 5/20/69 e 0.0250 0.18 . L
t - .
G-790 “5/20/69- 62 278 BWPD 0.0785 0.58 , Scattered tiny body pits
G-791 7/21/69 7 0.0668 0.48 w/severe pitting under
: : holder blocks to at least
0.009" (about 53 HPY)
G-899 7/21/69- 63 300 BWPD  0.1822 1.3 ‘Scattered body pitting :
“5-900 9/22/69 0.101 0.N w/oneibrOad”pit’under !
- . ‘ holder blocks: o at t
, - - : o . ‘least,0.015" (about
e o M : T | . 87 HeY)
| 6997 9/22/69- 11 150 BWPD O 3127 1.9 © . Surface, roughenifig w/areas
A o A 12/1/69 0.3234 2.0 . of pitting to at least -
] i _ - ~0.024" (about 120 MPY)




[
,

< >
‘. [ -
CORROSION COUPON (E-_XPOSU RESULTS
- : . e ,__,_;,_,_~;.f.,‘,,_,ﬁ_,sq,_,4_,,A L _
FLELD -QR-UNIT: —Swearingen Lease W. Fu, Shugart Field, LOCATION: “East Header
Eddy Co., New Mexico = -
SYSTEM: Water Injection :~TYPE35TATg§, : Bar type at water pla
R_EMAIKS:-;%u’ppIy water o
CoUPON T T EXPOSURE —WETGHT CORROSTON — TYPE l
NUMBER DATES DAYS ~ VOLUME LOSS RATE ATTACK E |
: | . (BW) (GMs) - (HPY) :
G-484 3/19/69- . 62 0.8839 6.4 Overall, shallow pitting .-
G-485 5/20/69 0.6643 - 4.8 to at least.0.002"
‘(about- 12 MPY)
G-795 - 5/20/69- 62 ) 0.9524 6.8 - Overall surface roughening
G-796 7/21/69 0.8609 6.2
G-834 -7/21/69- 63 1.1494 8.1 Surface roughening -
G-901 9/22/69 2.1945 15.6 . T ,
G-991 9/22/69- 7 | 11333 AN Overall surface roughening
G-994 12/1/769 105798 10.0 i | Lt




CFIELD OR GNIT:

SYSTEM: Mater Injection ‘ TION: Bar type at viater pl
REMARES: Produced water injected wh
: ' ;E = inject supply water
COUPON " EXPOSURE WETGHT CORROSION  TVPE '
“HUMBER DATES DAYS VOLUME LOSS RATE ATTACK
- (BW) (GHS) - (MPY) i
G6-ui82 3/19/63- - 62 0.0h47 0.33 Scattered broad pits to-
G-483 5/20/69 0.0565 ~0.b0 at least 0.005" (about
‘ 31 MPY) '
6-793 5/20/69- 62 0.0658 0.48 Scattered pitting attack
G-79Mh 7/21/69 0.0776 0.57 to at least 0.003" {about
: : 18 MPY)
6-897 7[;1/69;" 63 y 0.0688 0.50 Scattered pitfing attack -
G-898 9/22/69 0.0948 0.68 ‘w/broad pits under holder .
blocks to at least 0.008"
o (about 45 MPY)‘
6-992 9/22/69- 71 0.0928 0.58 spotted etch w/pitting
6-993 12/1/69 0.1193 0.75 under holder block to.at

e, T T AIPOT R T S B e

SWearingén”Lease W, F.,

Eddy ‘Co., New Mexico

S x
. e Ko .
CORROSION CQQPON'5§PQSURE RESULTS

»Sﬁhgart.Fie}d Fﬁ CAT

w X

CEYPE S

X

Wést Header

Jeast 0.009" (about 46 HPY) |




r«.—,wn»omwf,m.ﬂ- S

AttanticRich{ieldCompany North American Producing Dlvislon
- New Mexico-Arizona District -
Post Office Box 1978
Roswell, New Mexico 88201 7 A
TeMphone5056224041 '

W. P. Tomlinson : .
District Engineer

0 fpr & AHE 16

April 7, 1970 : , ,

New Mexico 0il Conservation Commission

p. 0. Box 2088 »‘F)‘Zép
L . o X

Santa Fe, New Mex1co 87501 e

Attention: Mr, A. L., Porter, Jr.
Secretary—Directc;xv

Re: Produced Water Sampjés Required. by
2069 Entered

Commis sior
In Case NO Conceraing

- Atlantic Richfield Company
Swearingen-Shugart Waterflood Project

Gentlemen:

As per the above Order, Wwe submit the results of L%
laboratory’ analysis of the latest produced water :
sample” from the Swearlngen—ShL.gart waterflood Z
Project,

Yours very fruly,

///7///// W =7

/ L - - :
< w. P. Tom11nson ’ ..

WPT: jeb o

cc: New Mexico 011 Conservat1on Commission ’
P, O, Drawver "pp" i
Artesia, New Mexico 88210

New Mexico State Engineer's Office - . L
State Capitol . :

Santa Fe, New MeXico 27501

{
i
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e et PR
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o _100_|

*
| (&/-ctz4 T
) PRODUCTION PROFITS, INC.
Pctrolcum Scrvice Lebore!ory =
DALLAS, TEXAS . ' '

crient___Atlantic Richfield Company _ -

Coumty___ Edayv State_New Niexico
Field__._Shugart Lcasgﬁ‘:.»'c-aringg_n Waterflood * wenr No. ’ )
Formation . Depth Pert. _ L
Source of Sample___PJ_odqced AY qter
Datc Collectzd_. 1-27~70 by

REPORT OF WATER_ANALYSIS

Lab. Number A=3493_ specific Gravity 1.081 pH . :
Total Dissolved Solids______ '} 151 £4_ Resislivity (Ohmmeters at 68° F.) Q.+ Q87 Hydrogen Sulfide ABSENT
R4 DISSOLVED MINERAL ANALYSIS PATTERN
20 13 10 5 .0 s 10 15 20
- Na l‘l’i‘llllll!IﬁiilllllIIllllllilll!llll:IunlnnlulflllHilullunlnlllnlfll:llllnllhn!_lllz ;"'I‘n'EI"‘II"II""i"”l"Ill'l”l.;IVII’"II"Ill"I‘l"’"|I"Il”“I““rI"l"“l"“l““ Cl
1000 ‘ | 1000
ca [l Dt i e oG B T R nf":: et weo,
100 | / 100
. i
g ki ’:””l”""”""”"’”l' i el s et e ::-:1.s{m:}.:';I!:n[nh'm;{t i r!n m"uu[ i so.,
Fe llllhlh,!lIlfllh‘i!!l!hll’”IIHII!II'H!IXI I II!llllflilll[lll!!llll|'1Ilf !ll]lllk!llflllll i ll'“u'll!l'lllllll l! !Il!llll'lﬂh"Il!l!ll'l‘!l’!ﬂl!-lh'lllIlIlIIlllll!llll'klll'!llllllll Col
' (Number Below lon Symbol! Indicules meq/ Scale Unit) L 100 -

LI3SOIVED SOLIDS ANALYSIS

Total Solids (Calc.)
Sodium (Calc.)
Iron (Dissolvéd)
Barium -

Calcium
Magnesium :
Chloride

- Bicarbonate
 Carbonate

< Sulfate

TOTAL_[IRON

SOLUBILITY CALCULATIONS

mg/l meqg/l -
115166 -
—36900 -1603.3
2950 ¢ 24_5 0
68100 1920.4
S, T - S S
3690 _ 176.8

Calcium Carbonate Stability Indd:- 2t 770 F
Calcium Sulfote Stability at 85°F

Concentration

meq/l.

Barium Sulfate Stability at 95° F

Concentration

REMARKS

meq/l.

Calc. Solubiliy

C@!c. Solubility

PRECIPITATED AND SU M_“L'\__s—_

OUDS AN ALYSIS

Total Undissolved Sofids

Oil (Solvent Soluble).
Acid Solubles

mg/i

fron . o5
Calcivm 13
thagnesium as
Sulfate as

Organic¢ (Ignition Loss)
Acid Insotubles

Sand & Clay

Barium Sulfate

(Qual.)
Sczzling Tendency
meq/I. Percent Saturation

_meq/l Pcrcent Saluration

The sample conslsted of one 1 quart pIasﬂc bottle of water

(Quan.) -

©

O

LS

s i




AttanticRichfie(dCmpany

Yours very’

Nerth American Producing Division
New Mexico-Arizona District

post Office Box 1978

Roswell, New Mexico 88201
Telephone 505 622 4041

W. P. Tomlinson

Districi Engineer

May 20, 1970

New Mexico Oil Conservation Commission
P. 0. Box 2088 '
ganta Fe, New Mexico 87501 P T,

Attention: Mr. A. L. Porter, Jr. g*(,éé,/

Secretary-Director '_4,,0“

Re: Produced Water Samp equired by
Commission Order tered
In: Ca 0. goncerning

AtlantIc RichTield Company
Swearingen-Shugart Waterflocd Project

_Gg;f;tlemen :

As per the above Order, we submit the results of laboratory
analysis of the 1atlst produced water sample from the Swegringen-

Shugart Waterflood oyoiect.

o

ML dyh S e "

W. P, Tomlinson .

WPT:1€s

cc:. New Mexiéo 0il Conservation'Commission
P, 0. Drawer "DD" ‘
Artesia, New Mexico 88201

New Mexico Stéfe‘Engineer‘s Office
State Capitol '
Santa Fe, New Mexico 87501
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PRODUCTION PROFITS, INC.
Petroleum Service Laboratory

DALLAS, TEXAS

Formation

Depth

" Cllent . Atlantic Richfield Company
‘County_ Bddy -___state___New Mexico
Field Shugart LeaseSmea):ingcz S&atcrtlood 1\gen No.
erf.

Source of Sample

Date Collected____4-22-70

tab. Number

Produced Water

by

REPORT OF WATER ANALYSIS

Total Dissolved Solids___

’

30 15

-

- 100

——RA=3639  Specilic Gravity
117015 Res;stmlty (CGhmmelers at 68°F.J___D+079 Hydrogen St-lhde______AB_SENI

1.082 pH — e 1.3

DISSOLVED MINERAL ANALYSIS PATTERN

10

w [ tm[nu{uu}mi[uu]u|tluu[u|+llu o

b

» o Na "IIIllllllllllllllﬂllllllllll;illfH‘llllllltllmlrlllllllllll"lllll|Illl‘lll‘l|linl
1000 |
iam{ml{»u}un[uﬂ[m![m;llm{un W m{«ulmalm|[1m[4+u|»m[mi|1 oo mf[rmpmpmpuqnuinu]u1l}mfpmiunbmbmlnnhmllm! KOO,

’msluu i llm mlnu]*m]uu o] s,

3 10 15 20
"”I'm‘""r"'l“"‘""[""I""l""l"'l‘""l""‘m'l"“‘"'ili"’l""l"'" (;i
1000

100

Fe IIII!IIII!IIII!IIIIIHIll"ll'llllllIH!IHI'IIIl!l-lH'IIII'Illl{llll'lillllII‘I»lIIII'IIHIIIIi'Il. llll'l!ll'llll!l"l'llllI““'IIIIrIIIlllllllllll'Illlt"lI'IIIIIIIII!HII!IIIt'llll'll!l'll“'l"l Col

DISSOLVED SOLIDS ANALYSIS

" Totaf Sotids (Calc))

Sodium (Calc.)
“iron  (Dissolved)
Barlum

Calclvim
Magnesium
Chloride
Bicarbonate
Carbonate

Sulfate .

TJOTAL _IRON

(Number Below lon Symbol Indicates meq/ Scale Unif)

meg/i meq/i
37700 1638:2
) G0
__ 2990 _149.2°
69100 1948.6
325 553
0 0.0
____ 3890 ___80.9

Calcium Carbonate Stability Index at 77° F
Caicium Sulfate Stability at 95°F
Concentration_____80 .+ 9 meq/l.
Barium Sulfate Stability at 95° F
Concentration

REMARKS

meq/l.

Calc. Solubility 19+ 41 imeq/l.

Calc. Solubility

" Acid Insolubles

100

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS

. i mg/l
Total Undissolved Solids
Qi (Sofvent Solutle) -

Acid Sofubles —_
fron as
Calcium as,
Magnesium as i
Sulfate as ' -

Orgamc (lgnmon Loss)

Sand & Ciay —_—
Barium Sulfate (Quan.)
TQuat) .
Q.60 Scaling Tendency ~ RAS. -
Percent Saturation 100,00

meq/L. Percent Saturaﬁon_

The sample consisted of one 1 quart plastic bottle of water,

(o/-0374)

)

0 v v

2

9




o A et i gy e X G .

AtlanticRichfleldCompany North American Producing Division wn

i Permian District ©

Post Oifice Box 1610 - —
Midtand, Texas 79701 e T
Telephone 915 682 8631 -
ol B

Q.

. ol

September 1k, 1970 ¢

o~

New Mexico 0il Conservation Coﬁﬁission
P. 0. Box 2088 T
Santa Fe, New Mexico 87501

Attention: Mr. A. L. Porter, Jr.

Secretary Director 9\/@4)

Re: Analysis.qf.Produced Water ol 7 SRS
ot ’ 969-BritETed In-

Case No, 3302, .6 rrfhg Atlantic

R hf‘ield**'CSifffpany N

Swearingen-Shugart' Waterflood Project

Gentlemen:

As :’ﬁér the above Order, we are réquired to submit tl;i—monthly
produced v’r’é,héz_‘ analysis from the Swearingen-Shugart Waterflood
Project. Attached are the results of laboratory analys‘es.
Yours very truly,
P ,
g

W. P. Tomlinson

WTP/agp

I G G
N o .
v .

Attachements

cc:  New Mekico 011 Coﬁéervation Commission
P. 0. Drawer "pD"
Artesia, New Mexico 88210

New Mexico State Engineer's Office

- oY+ = AT e e LA
‘Banta Pe, Héw Mexico o7501

:*State Cepital , | , B , R




PRODUCTION PROFITS, INnG.
Petroleim Service f.abom!ory
DALLAS, TExAS

Client Atlantic Rig.hL‘LeLcLquan\

County. Eddy - exi
' Fleld—-\sm,gat"\Lease\‘&ygatijm,en .
ForMétloh\ ; Depth Perf, '
Source of Samp!aMMMmr~____._..__ —
Date Coilected\_’ 7‘20'70 by__ - :
T \\ —_—

REPORT OF WATER ANALYS|S
Specific Gravity 1.095. pH

Lab. Nuriiber —A-3826 ’ 6.9
—U70. _27
“Total Dissotved Soﬁdsw\ Resistivity (Ohmmeters ot ggo F)_0,073 Hydrogen Suifige ABSENT

DISSOLVED MINERAL ANALYS|S F;ATTEﬁN

20 15 " 10 °s 0 5 10 15 20

- Na “!,“"ll‘""'""‘"ll |l|||||l7lllll;ll'l‘llll llll‘llll‘ll:l‘llll‘llll ’"llUII‘II;I'"U’(WKWI‘!Illllll lll'll'll‘llll'llll‘l;ll llllll'l;‘lllll'll"llll l"llllll'lllllllll'llll c' )
- 1000 ‘ ' | ! e ' | l ‘ 1000

Loo € fam[m;{:m[yu]mf[tJlf];fii]ﬂﬂ[ﬂfl[nu[mf]mf}ﬂh!ﬂﬂ{ﬁﬂ[:ﬁ:!ﬁ o ui:]uh]im[;m}nu[uff[n:f]uvi]lm[:m[lm]un]mfﬁm{uu[mg}nn}un]uu}un[Hcdl,oo
100 ™ !m;}ny[u:i}cHl[xilaiiliillfltlltirlxlf:]uu}nu[nm[nu[m;ﬁ ia uu{am[mf]ﬁn!fm 74}#1{[}1#{;,‘,;;%%@.. ¢ : jﬂ ‘:m[lzu]m;pm{un[lm]nulm f[ioimo

" Fe llll'llll'llll’lll!,ﬂII'I"I,HII'HII!IIll’llll’IIH'IHI,III-I’UIIIIHl’rl"’lm'll"’lllll Jnuhuih|||J§'g§_;|;;;iu;xnflnzr|lflf_n[:g{_ni!;i;é";lllfrfl:'mlfnu’.‘m!nnlun'ﬁ:uhmhm, co,

-

100 (Number Beloy lon Symbos lndicaf\ésmggz{ STadl ren 100

ISSOLVED $o11p ANALY ECIPITATED AND ENDED SO LYS!
, : S _—— ' me/!

Total Solids (Calc,) 13184} , Total Undjssotved Sofiets :
Sodium (Calc.) Cil (Sotvent Soluble) —_—
iron (Dissolved) 0 . Acid Solubles —_—

Barlum ) -0 . R iron as
Caleium ’ .. Calcium as,
—as_
Magnesiym : \ll_QS_ _:)_81._3\ Magnesium\as
—

Chloride ; Sulfate —as__ .
Bicarbonate 2.9 : _
Car_bona!e T - - Organic (Ignifiqn Loss)_
. Suifate Acid Insolubfes
: Sand & Clay
T . ; Barium Sulfate (Quan.)
TOTAL fRON » . {Qual.)
SOLUBILITY CAlCUlATIONS » i ’

Calcium Carbonate Stability Index atzzo r ' Scaling Tendency

Calclum Sulfate Stability at 95°F )
COncentrafion meq/J, Calc. Solubimy Percent Saturation

Barium Sulfate Stability at gy ¢ :

Concentration meq /i, . Cale. Sojubifi ~ meq/I, Percent Saturation

REMARKS

ter

o
0
o

5
O
5
o




A\lanti‘cmchﬂe\dCompanv North American producing Division

permian District _—West Area. -
post Otlice Box 1978 o
Roswell, New Mexico 88201 ;
Telephone 505 622 4041 o
| hat
| November 13> 1970 ;;
| A o
: New MexicoO 0il conservation Commission
. | . 0. Box 2088 ' ‘
: ganta Fe, New MexicoO (501 ,
. Attention: M- A. L. Porter, Jr.
{ ' 'Secretary—Director

above order, V€ submit'%he results of
1aboratory analysis of the 1atest produced water

."Eﬁf;"fnn\i‘;ﬁ.“}f.‘slu.'(.:.w:x. AR PR

< sample from the Swearingen—Shugart qaterflood

) % project- i

% Youfs»very trulys
S
‘i : E. M. pringle - .
.E i
! | | S
} EMP:ThsS : '
| Attach. , ;
H cc: New Mexico 0il Conservation Commnission
i P. O. Draver DD
i ‘ Artesiv, Nev Mexico 88210

New Mexico state Engineer‘s office
gtate gapitol

ganta Fe, Nev Mexico BTH0: -

e TS




i ] [ -
. » - - - . , »3 ~
- ‘ PRODUCTION PROFITS, INC. ~
N . Petroleum Sercice Laboratory e ol
DALLAS, TEXAS -
o
Client_ Atlantic Richfield Company , @ P ~
County_____ Eddy State__New Mexico
Fo . : Fleld , Lease Swearinger _Well No, 2
o L. Formation Depth Perf.__c—y -
Source of Sample __Wellhead - : : S
Date Collected____10-20-~70 by s _
|-' . B - B
~ : -
REPORT 'OF WATER ANALYSIS
(" Lab. Number —_A=3399  Specitic Gravity - __4_,@355 pH 6.8 .
Total Dissolved Solids_m;_.__;gg,g,zps_ Resistivity (Ohmmeters at 68° F.) ___( Q717 Hydrogen Sul!ide____gasm i
o ' ; - DISSOLVED MINERAL ANALYSIS PATTERN -
: 20 15 10 5. o 3 10 15 20 »
: P ‘ Na "'I""'”"l‘"'l""r’"i""I'"‘l“"l""l""r"'l'“'i“"l“"!""l'"'l""‘ "i ) |lliu|||||llluullmll!llllllllllllrnII|miuuluultmlnI|I|m!unlunillll‘ Q’ . "
SR W 1000 - YOO
o . ca fm{nulﬂ‘nhu;]m;]nnlﬂnlml[iin}nnbnllm|||'m}un|sml;m]uu[ml!f*u!ms -m}mi]lm}m!Iilillsm!l'lHIH}l]il)‘l[}l}lllll}}Ill.']ﬁnllH!Ilm‘,imiml]llll]lﬁllll!l"'Hco, |
. 100 -
- Mg mu]unlnn]nulm][nu!nmhu;lumluu'l-mn[unluu||m]nu!lm]ma]u.' s |1fu]m‘1|nﬁInuls‘mlunlnn]lm}nn[uulum!uu]nulun[malm;]mn]uu}im $0, ~
C 100 | - . _ . 100 Z
4 Fe nuhmlnullmlmnluulmx]unlunhm]lmll1n|uulm;’nnlunlnnlnuhmlm ,mihm!mnlmﬂnu'nulnnlnmlnuluulun'uuhm,uulnu'uuflmlnn'lm]nn Co,
C 100 lNumber Below lon Symbo! Indicates meq/ScaJe Unit) 1190
(i » DISSOIVED SOUDS ANALYSES - | PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS < -
s : : mg/! meq /1 ’ ‘ _ : mg/i
£ . Total Solids (Calc.) 123345 ‘ Total Undissolved Solids -
5 L (, = “Sodium (Calc.) - —— __40000 - 17139.4 il (Solvent Soluble) g — —
o fron  (Dissolved) e 0 Qa0  Acid Solubles S
o Bariuni - = = iron o as o
e Calcium 3190 T _159.2 “Calcium as . v
- Magnesium — 2990 . _245.8 Magnesium as
: o Chloride 130G0 20S8.6 Sulfate as —~
L - Bicarbonate 195" 3.2 -
i Ca'bnna‘e . By 9] 0.0 . Organic (Ignition Loss)
E I © Suifate 832720 A ‘Acid Insifubles -
N ‘ Sand & Clay _— .~
; . Barium Sulfate (Quan.} ______ . !
TQTAL {RON - (Qual.) —— ~
~ SOLUBILITY_CALCULATIONS ‘ ~
| : .Calcium Carbonate Stab:my Index at 77° F ——siia ‘ Scsling Yendoncy NEG. . - o l
' - Calcium Sulfate Stability at 95°F ' ) - , I
Concentration___32.+ 6_meq/!. Calc. Solubitity 17 « 33 meq/I. Percent Saturation . __120.00Q '
Barium Sulfate Stability at 95° F -~
Concentration meq/l. Calc. Solubility meqfl. Percent Saturation ~
REMARKS
¢ ' ‘ 3 - -
- The sample consisted of one 1 quart plastic bottle of water.
\ ' |
e b




P

North American Producing Division
permian District —West Area
_Ppost Otlice Box 1978
P Roswell, New tMexico 88201
Tewphone5056224041

Fevruary 8 1971

New Mexico 0il: Conservabion commission
gante Fe, NeV Mexicoe'(so’l

Attention: Mr. A. L. porter, JTr.>
- Se‘cretafry-—Di:rfector

Re: Somples required by : :
- R-2969 entered in ’ _ :
e concerning Atlantic '
- / chfield-Com - :
U/ ’ avearingen - Shugarb Waterflood projech
/

- gbove Order, WS submit the results of
,analysis of the 1atest produced water

Swearingen-Shugart waterflood - -~

1
\ - y truly,
3 ingd s
t
EMP:rhs :
1 Attach. :
; ‘}i . ce: -New Mexico 0Oil Consei‘vatibrarconnhission E
i P. O. praver DD
! Artesia, New Mexico 88210
} ) Hew Mexico State ngineer’s OFICS -
i gtate Capitol 7
s _ : 4 santa Fe, New Mexico 87501 A
| .
:
S
i
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- --DISSOLVED SOLIDS ANALYSIS

PRODUCTION PROFITS, INC.

Petroleum Service Laboratory
DALLAS, TEXAS

HE oy

Total Dissolved Solids 109289 _ Resistivity (Chmmeters at 68° F.) <087

plssowED"MlNERAL ANALYSIS PATTERN

20 15 10 s ' 10

2

llllllllllluillkllllllrlllllllllll!l‘“ﬂllm Im‘""i""i""l‘"'i""l""l"l'l'"t"" m’l”’l“"l""l"" lnlllul'llllllllllllllllullunliakuim|'|mlll||lm1'lu|||n|luu CI
i OOQ_I 1

—i00 |
nﬁé-{nﬂuubﬂdnu[nubﬂdﬁﬂ!uu?ﬁﬂu!quibinbﬂdunbn4uubndﬁﬁ
. l QQ - - : E

_Ca Hu[un[uu}nu[lmfuHpmmu;m]uulmt[ml]lm,umlnu]'m[nn}m' i (Iu‘} Hulnudimluulnu mluu]w[m IHI[thIHI! m]xm}nulm mr]vu HCO,

e mlun[mslm mllmlluu]un[urm i ;[millm}uu]m[lmlﬂhmw so,

X <L .
Client___ Atlantic Richfield Company i > Lo €
: ' A County. Eddy sme NemMexlco ’
Field Shugart . Lease. Swearingen Well No.1 !
Formatloh‘_’ : i Depth ggd =
Source of Sample___ _ o
Date Collected ,_’Reg_z 1-18-71 by - .
. . . REPORT OF’ \NATER" ANALYSIS
Lab. Number A=3997 Specific Gravity ’ 10779 pH B S

Hydrogen Sulftde______ﬂ;i,S_E_N

15 . 20

, L1000

100

100

Fe nu[uu’mlfln||unlml'm||uufm|'mn'mlhm'ml'uu!l|||'1|ufuu'mx'uull|||nmhmhmfuuhu:|||u||m!uu|m|hmlun'unll-nl:fl|||m{unfu|||1m|nufuu CO,

{(Number Below lon Symbo! Indicates meq/ Scale Umf)

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS

100

- Barlum Sulfate Stablhty at 95° F
:Concentsation____._____meq/l.

REMARKS -

Calc. Solubility _;_,__meq/l.

_ _ & mgh meq/i . ‘ mg/!
Total Solids (Calc.) 109259 Total Undissolved Solids
Sodium  (Calc.) 35400 .1539.2 Oil (Solvent Soluble) v
lron  (Dissolved) 0 0. Acid Solubles™ ) :
_B'aﬂum : - - = fron - as.
“Calcium — 2820 _144.2 Calcium as_
- Magnesium , 2580 _212.1 - Magnesium as___
" Chioride ‘ __64000 18048 Sulfate as
Bicarbonate - 259 He2
Carbonate ‘ 0 O._ Organlc (ignition Loss) —e .
-Sulfate at 60 865 Acld Insolubles -—
Sand & Clay —_—
. . Barlum Sulfate (Quan.y.._ .
YOTAL IRON _— = (Qual.)
SOLUBILITY CALCULATIONS
Calcium Carbonate Stability Index at 77° F .. ' 17 Scoling Tendency POS.,
Ca!:lum Sulfate Stability at 95°F ’ )
Concentration___ 56«5 _meq/I. Calc. Solubility 81 « 84 meq/l.  Percent Saturation ..$00.00

Percent Saturation

oD

e o

Q

o o o o

C 0O .0 O

o

)

o ©
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AtlanticRichtleldCompany

“.“

North Ametican Producing Division
Permian District —West Area

Post Oftice Box 1978

Roswell, New Mexico 88201
Telephone 505 622 4041

Msy 17, 1971

New Mexico Oil Consexrvation Commission
P. 0. Box 2088 o
Santa Fe, New Mexico 87501

Attention: Mr. A, L. Porter, Jr., e

Secretary-Director e

'_Re :

{ Ca.se No. 3302, concerning Atlantic
ompany -~ Swearingen -

S‘hugart Weterflood Project -

Gentlemen: |

“As per the above Ordei‘, we submlt “the'results

of laboratory analysis ‘of the latest produced
water sample from the’ Swearlngen-Shugart water-
flood project. )

Yours very truly,

Py

EW S

E. M, Pringle

EMP :rhs
Attach,

cc: New Mexico 0il Conservation Commission
P. O. Drawexr DD .
Artesia, New Mexico 88210

New Mexico State Englneer s Office
State Cgpitol .. T
Santa Fe, New Mexico 87501

= = A=

“

S by 1
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PRODUCTION PROFITS, INC.

Petroleum iﬁrucc Laboratory
DALLAS, TEXAS

Client Atlantic Richfield Company

- - County Ed‘d}' ____State. New Mexico .
Fleld. &veainger Leace ' "__Well No.

Formation Depth Perl.
Source of Sample___.. Produced Water : :

Date Collected_. Rec: 4-26-71 by

... . . REPORT OF WATER ANALYSIS

.lqb.'Number A-4100__ Specitic Gravity , — 1.0661 pH — oAb
Total Dissolved Solids__ 92599  Resistivity (Ohmmeters at 68° F.)____~ + 094 Hydrogen Sulﬂde___‘)iv_&.b!’_L

DISSOLVED MINERAL ANALYSIS PATTERN

i ‘ ‘ 5 0 5 10 15 20
,- ik ||Il IIIIHII 1 LIS YR TETRYISIVRTDERITNS 1 uu 1, '} e I I C
'1036 !""I""i § | l puprgiin 1*"1 R “'i“f*“imﬂ o = ?! o—
© ca [ I""'””ﬂ %m]w[ ullunl}mluu,unlun[unlnu]uu]anlnu3 il
10

Mg .m}lnrh{ l||mhmhus!|mhml|ummhmlnulnuiunluuhmhm|uahm il ”“

10

nu'u-n!lm!uuhmln|JJmlmlhmh||itmlhmhmluuhn| mishindRiitmlee ni’ﬂ:inhiulnu'nn!ninhmlih:luuhuiluu’h:||nn||m|||u!|‘li'|'m’||m'||nnluil CO,
{Number Below lon Symbol Indicates meq/ Scale Unit) ) _10

DISSOLYED SOLIDS ANALYSIS ° PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS
: “mg/ meq/! : , , - mg/1

Total Solids (Calc.) 9289y " Total Undissolved Solids

Sodium (Calc.) 23400 _1276.9°  0if (Soivent Soluble)

tron (Dissolved ()] O " Acid Solubles

Barium T = _= Iron : as

‘Calclum 2390 _1<s3.2 Calcium S _as.

Magnesium - 2210 151 e Magnesium

Chloride 53200 10087 Sulfate as

Bicerbinate 7 349 557 - .
* Sarbonats e <D D " Organic (Igrition Loss)

Sulfate 62 56 S W Acid Insolubles

) Sand & Clay o
) Barium Sulfate . (Quan.)

JOTAL iRON - - ' : ‘ ' ) C(Qualy

arsanan N NPT WL TIALIe

CONIRUDILIE 1 ALLVLAIIING

Calcium Carbonate Stabih’ty tndex at 77° F - e 1O Scaling Tendency PAS .

Calcium Sulfate Stability at 95°F ’ - )
Noncentration____33 + 4 meq/l. Calc. Sofubility 1% « 3 3 meq/I. Percent Saiuration 103 .00

Barium Sulfate Stability at 95° F . ' ; '
Concentration________ - _meqg/I. Calc. Suiudiiity _ i meq/l. Percent Saturation
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A‘tlanHchchﬂeldCompany

«

North American Producing Division ‘
Permian Distrig| West Area /}3\
Post Office Box 1a7g )

Roswey), New Mexico 88201

Temphone5056224041

New Mexico State Engineer'g Office
State Capitol e '
“Santg Fe, New Mexico 8750y

March 9, 197 Ly ED ;
;Netl'»Mé’Scié(:}Oil Conservation i 174?: (j’gf ’
Commissjoy S Mg, <
R Box 2088,‘ ; ‘u..}.’fﬁ@ﬂjcbg\.
Santa Pe, Ney Mexico 87501 T, 7
Attention, Mr., A L. Porter, gp.
Seeretary-DirgctQ‘z:, S —— P
Re: Produced Water Samples Requireg By
Spens R-2969 entered ip
Case No, 3302, goncerning Atlantic
ic ,iéId"Goxﬁp“é.'ny ~ Swearirgen .. :
Shugart Waterfloog Project - :
Gentlemey -
4s per the apove order, ve sybmit the resuitg
of laboratory analysis of the lategt Produceg
water Sample fropm the Swearlngen Shugars water. .
floo@:éprogect :
) Yours xery truly,
éz? ',‘.z ’74 "“é““” ‘ T : ,,Z“
L. Q. Hudry cﬁv/ » ,
Attach,
cc: New Mexico 0j1 Conservation ‘Cdmmiés-i’on ,
'P.""O;""Drawer Dp g
Artesia, Ney Mexico 88210
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PRODUCTION PROFITS

Fe
10

DISSOLVED SOLIDS ANALYSIS

_20 [ECIU— 13 - ,\‘ i

oo ‘oga r"l‘"'l""l""l""]""I"'fl‘:"i' i l [Hpesae l (el el uadl|
, i
g i

 wg il
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Permian District — West Area
Post Otfice Box 1978 ,
Roswell, New Mexico 88201
Telephone 505 622 4041

Atlan!icchh!leldCompany North American Producing Diviston

Santz Fe -

March 20, 1973

P. 0. Box 2088

Santa Fe, Ney Mexico 87501
'~At%entiOn: Mr. A, 1. Porter,*Jr.,

Secretary—Director

Re: Corrosion Coupon Results ag per
i T Orge R-2969 entereqg:

S R A M- 2t

i AN

Sin

L S i Aot

g

AT ety

C’£1‘2/,'~"' _concerning ,
i RiehTielq Company -
Svearingen-shugsrt Haterrlood Project
e Gentlemvn:——' T
As y .

Yours very truly, :

L. ¢, Hudry

Attaéhs,

cc:  New México 0il 00nserVatidn Commission
P. o. Drawer Db : ‘
Artesia, Ney Mexico 88210
New Mexico State Fngineep's Office

State Capitol
Santa. Fe, New Mexico 87501

// ‘\\

NN e

N >
N !
IR
P
€




VTN TR EATIE A O VL 48 i ado DG i

A

'

— e s ey i s

L i ST ST Ay e s Vi A s e g T e GO

— ——

,_ .
o kAL AN B bt 4T et S KA M, o 0
{ -

" CORROSTON COUPON EXPUSURE RESULTS ‘
T LEASE OR UNITE 6493301 SHEARINGEN WATERFLODD «
T WELL OR PLANTZ  B-3 COUPON LOCATION: INJECTION WELLHEAD
TYPE SYSTEM: WATER INJECTION POSITION: VERTICAL, VERTICAL FLOW "TYPET 8AR -
\ , OVERALL BODY PITS  END PITS
COUPON  EXPOSURE DAILY WEIGHT _ CORROSION DPTH RATE  DPTH KATE |
2 DATES UAYS PROCUCTION  LOSSTGMS RATEZMPY  IN  MPY MILS MPY REVMARKS
-553 __ 9-30-70_ 96 0.080 0.0260 0e2 .020 75 .0 0 CPN BUY ATTACK: SPOYTY EYCH .
A-595 1= 4-~71 2544058 0e 0476 De3d HLOR ULK ATTALKE NCNE SARTASNE PLTS
. : 0.OMCF , On WEST LEG OF SYSTM ] , a5y
B=172 1= 4=T71 95 0050 e 1471 0ol 4005 _ 19 .0 G CPN_BOY ATTACK:E SPOTTY ETCH
BZ173 4= 6-71 De0BW 0,0754 0o HLOR GLK ATTACKE NONE vAREZAS OF #1713
Y OQQIO“ : , ;.-.le..
_B=568 4= 8-71 127 0,080 Oal64b 0.6 4,009 25 L0 0 CPN_BOY ATTACK: SFOTTY _ETCH o
8-500  8~13-T1 236.0BW 041705 0e6 HLOR ELK ATTACKI AUNE VAREAS UF FiT3
B | 0.0MCF | L , | .ol
B=676 _ 8-13~T1 207 04080 043809 0.9 4014 24 40 0 CPN BOY ATTACK:S HEAVY ETCH |
B=677 3= 1-12 4G0.00W 0.3325 049 HLDR SLK ATTACK?Z NONE 2 ISCLATEO PI38
0.UMCF . — - 402
C-761 _ 3~ 7-12 125 0980 2.6141 2.2 5012 34 oG O CPN BCY ATTACK:S HEAVY ETCH
C-765  1-10-72 "225.064 0.6312 2.3 HLDR ELK ATTACKZ NONE PITTING
_ 0.OMCF - | | i3
C-536 _ 7-10-72 134 0.080 O lt4) Ge2 4008 21 o0 0_CPN BOY ATTACKS SPOTTY ETCH .
C-337 11-22-72 %10. 084 0.,0637 | De3 HLDR LK ATTACKS NONE » ISGLATED Fi3S
B Q.OMCF : : : B v g And




> i . baddasas s

U DU 7 SR

CORROSICN LUUPON EXPUSURE RESULTS

LEASE OR WNIT: OtouNON minbxuzm ‘N mbdnzmroou

couPON ronbdmozn uZurn:HGz xm>onh SUPPLY WATER

“WELL OR PLANT? EJHEADR

TYPE SYSTEIM: WATER INJECTION vcmmqmoz.,xc»uNerq»r- :oxuwozﬁ»r FLOW TYPis BAR
: o<nz>rr B80OOY P1T75 go PITG:.
COUPIN EXPOSURE DAILY WEIGHT CORROSION DPTxN RATE oqu RATE . )
#- DATES DAYS PRODUCTION LOSS3GMS  RATSINPY I 4PY MILS MPY xmz>xzm
A-339 9=30-70 96 0,089 1.0802 50 &0 0 &0 . o CPN mo< ATTACKES SPOTTY =TCH
A-390 1= 471 634,08ud Qe 7226 3.4 , , - HLOR BLX ATTACK: ATTACLK oNC PITS,
Q. OMLF ) :
__B=~106 1- 4=-71 95 0.080 H.3973 o2 o014 15 L0 O _CPN_BOY _ANTALKS HEAVY mqnx
. B=167 4= B-71 0.08n v 09919 beb HLOR BLX >4q;nz. NONE ‘ ¢ 1SOLATED PITS
' Q.OMCF ,
. B=350C f~ B~T1 127 0.080 240405 Tel2 o0 0 004 ww,nvz BOY ATTALKS OVERALL ATTACK
) 8-561 8-13-~-71 O.8% 1.7811 63 Irow BL& ATTACK: NONE -mndﬂﬁZw
! OOOXﬁm W.
B8~672 mtmuruw 207 o»owo 79121 17.0 .0 0 W0 o_nvz‘mc< ATTACK E SEVERE OVERALL ATTACK
B-o73 3~ 7-72 0.,Caw 8.1381 1Teb v HLDOR dLK ATTACKE: NONE . pNO PITS.
0.OMCF SEVERE THINNING |
__L-335 3~ T=72 125 0080 Deb268 MNrw « 003 8 o001 2 PN BDY »4qpﬁz« SPOTTY EICH
C-330 7=-10-72 542.08W 1.4900 53 , HLOR BLK ATTACK: ATTACK ¢ ISULATED PITS
€-538 T~-10-72 134 0083 0.2017 - mo.q « 001 2 o4 Lo CPN BDY ATTA(LK: SPOTTY m*nx
C-539 11=-22-72 750,084 e 1483 p.u , xrwm_mrx ATTACKE ATTACK .>wmbv o #1718

0.OMCE

L T R s o e

L ol e PN B A o e e w2 1 RV R
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P v ‘ CORRGSION COUPON EXPOSURE RESULTS

i

LZASE OP UNITS 5493301 SWEARINGEN WATERFLOOD

“WELL OR PLANT? H.HEACR COUPGN LOCATIONS INJECTION HEADER AL¥. PRODUCE—SUPPLY | E B

TYYPE SYSTEMZ WATER INJECTION - POSTTION: HMORIZONTAL, HORIZUNTAL FLOW  TYFE: 3AR -
, OVERALL BODY PIis  END PIT5 ,
 COUPON__ EXPUSURE DAILY WEIGHT  CORROSION DPTH RATE  LPTH KATE _ ‘
8 DATES DAYS PRODUCTION  LOSSIGAS RATEIHPY IN  MPY MILS MPY REMARKS
A-36H  9-30-70_ 96 0.060 0.0207 8.2 4009 34 oG 0 CPN _BOY ATTACK: EVEN ETCH h
A-896 1= 4-11 684,05W 0.0164 Oal , | . HLDR BLX AVTACK: WONE »ISCLATLD PITS
] 0o OMCF . | . 4 et
 B-163 1~ 4-71 9% 0.980 0.0617 De3 w025 19,0 0:CPN_BDY ATTACKD AREAS OF ATTACK __ i
B-169 4=~ 8-T1 0.0BW 0.0530 0.3 | T HLDR BLK ATTACK® NUNE wISOLATED PITS
‘ QeOMCFE i | , : [
Bo357___ 4~ 8-71 127 0.080 0. 1580 fe6 00T 20 L0 D CPN_BDY ATTACK: WEAVY ETCH . e
B-358"  6=13-71 T 0.08W 041625 06 HLDR BLK ATTACK: NOME WAREAS OF PLTS
Qs OMCF . ; , , ~i: —_
B-67C  8-13-T1 207 0.080 0.1597 0.4 20D T 0 0 CPN BDY ATTACK: SPOTTY ETCH ,
B-671 3= 7-72 0,057 FFED K " HLDOR SLK ATTACK: ‘NONE »AKEAS OF PITS
QeOMLF , : wle
THZ POSITION OF THE COUPON STATION HAS BEEN CHANGED TO NOT DEFINED YET. ; -
C-762  3- 7-72 125 5.080 0,2186 0eB +00C5 14 4008 23 CPN BDY ATTACKS. 3POTTY ETCH :
C-384 7=1G6=72 542.084 0.2307 De9 w _HLOR bBLK ATTACK: ATTACK _gPITTING
| 0.ONCF N | \ | | 205
- THE POSITION OF THE. COUPON STATION HAS BEEN CHANGED TO MORIZONTAL, HORIZONTAL FLOW T
€540 7-10-72 134 0.980 0. 1000 Ok o005 13 40 O CPN BOY ATTACK: SPUTTY ETCH i
7 =541 11-22-12 410.054 0e 1220 0.5 | MLOR BLX ATTACKS NONE +PITTING
: - : ' ~71o

0.0MCF




AHaanRichﬁoldConu)any

Morth American Producing Division
Now Mexico-Arizona Disirict

Post Oftice Box 1710
Hobhs, Now Meyic - §8210
felephono 505 393 7163

QI COoperm

December 4, 1974

New Mexico 0il Conservation Commission

P. O. Box 2088 , f‘

Santa Fe, New Mexico 87501

Attn: Mr. A. L. Forter, Jr.
Secretary-Director

Re: Produced water samples required by :
Commission Order R-2969 entered in. z

Case No. 3302, concerning Atlantic i ) B
Richfield Company - Swearingen - .

- Shugart Waterflood Project i
Gentlemen: %
As per the above order, we submit the results é
of laboratory analysis of the latest produced ) . :
water sample from the Swearingen Shugart water- ;
flood project, - ' ~ :

Yours very truly,
Ve
L. C. Hudry A~
LCH: rm
Attachment

cc: New Mexico 0il Conservation Commission

LTy P. O. Drawer DD
v £

]

--Artesiay New Mexico 88210

New Mexico State Engineer's Office
State Capitol
Santa Fe, New Mexico 87501
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AtlanticRichtieldCompany

Internal Corsespondence

Date:
To:
From:

Subject:

letter:

November 26, 1974

Mr. Cecil Johnson,'Hobbs, New Mexico

J.P. McDonald, Jr., PRC-E144, Dallas, Texas
Produced Water Analysis

Swearingen Waterflood:

Shugart Field,. Eddy County, New Mexico

40-739

Attached is a water analysis (A 5852) of produced water from
this lease as requested.

This analysis is performed on a quarterly basis in cbmp]iance
with the request from the -New Mex1co 0i1 Conservation
Commission.

P

ARCO-1

T "A copy of tiie attached invoice, approvea for payment, has
“been sent to: Accounts Payable.

/%?7&9574///«

mes P. McBonald, Jr

JPMcD/ jap

Attachment

L
A4
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éMent Atlantic Richfield Company

PRODUCTION PROFITS
DIVISION OF SONICS INTERNATIONAL, INC.

Petroleum Service Laboratory
DALLAS, TEXAS

Field__ Shugart Lease_Sweaﬂngen_______Weu No.

* Formation : Depth “Pert.

Source of Sample_____Produced Water

Date Collected_Rec: 11-14-74 by

REPORT_OF WATER ANALYSIS
Lab. Numbgr A-5852 © Specitic Gravity __L_O__Z§ pH o Te2
Total Dissolved Solids 103896  Resistivity (Ohmmeters at 68° F.) _____+085 Hydrogen Sulfide___ABSENT
DISSOLVED MINERAL ANALYSiS PATTERN ,
20 . 135 10 5 0 bl 10 15 20 -
Na b AL R LT T LT RLBE VA T l"ll‘ll' ll"’lllllllll llll‘llll l|l|ll|ﬂ LT nu ll|l|i||l LT ""'""i“"l“"l"" "“l““l"“l“”'"“ c!
I B i i R A i) | |§o00

LA

'_WHWMMMWMM%WMWM HCO,

I_G

County Eddy - State_New Mexico

__MWMMMWW“WWMMMWWWWMWWWWWW%

v @ V5 © ° @

@

v . re l"l'llll‘llllll"|lllllll"|'|||l'|||||ll|I'IIIll"l'lllIlllll'lIII'IIIIII|"?ll"fllllllllI'lylllllllllllllhlllhlll!llll‘lllllllIlllllllllll||ll|!|Illllllllllll'"|I'llll'llll'llllll"llllll co)
100 (Number Below jon Symbol Indicates meq/ Scale Unit) 100 —_—
LVED SOLIDS ANA , ITATE D ENDE [ L
’ C o mgll - meqft ; ) T mell
Total Solids (Calc)y ~ °~ _103896 Total Undissolved Solids
Sodium  (Calc.) 32700 1422.9 Oit (Solvent Soluble)
_Iron  (Dissolved) .- 0 O. Acid Solubles
Barium = Iron as
Calcium 3260 _162.7 Calcium as
Magnesium , 2620 2154, Magnesium as
Chloride ) 60300 17005 Suffate as
Bicarbonate 8176 l4eq4 ° - _
Carbonate .0 .0 Organic (Ignition Loss) —
Sulfate 41 40 86s1 °  Acid Insolubles —
Sand & Clay
Barlum Sulfate {Quan.)
TOTAL_iRON LR (Qual.)
SOLUBILTY CALCULATIONS
Calcium Carbonate Stability Index at 77° F __+88 Scaling Tendency PaS.
Calcium Sulfate Stability at 95°F
Concentration__8692 11 meq/l. Calc. Solubility 74+ A1 _meq/i. Percent Saturation 100.00
Barium Sulfate Stability at 95° F . - ‘
Concentration_____meaq/l. Cale. Sc.'ub:.':: . magll ‘~dercent Saturation
REMARKS
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‘?ﬂdCompany

. New Mexico Oil Conservation Commission

North American Producing Division

New Mexico-Arizona District -

Post Oftice Box 1710 »

Hobbs. New Mexico 88240 s e Y -
Telephone 595 393 7163 S A

September 25, 1973

P. O. Box 2088 ,
Santa Fe, New Mexico 87501 ' o i

Attention: Mr. A. L. Porter, Jr,
‘ Secretary-Director

'”"Re;dggggggped water samples required by

Commission Order R-2969 entered in
"Case No. 3302, concerning Atlantic
Richfield Company — Swearingen -

Shugart Waterflocod Project

Gentlemen:

As per,the above order, we submit the results
of laboratory analysis of the latest produced
water'sample from the Swearingen Shugart water-
flood project. ’ '

Yours very tfuly,

ICH:rm

"Attachment e

cec: New Mexico 0il Conservation Commission : i
P. O. Drawer DD ' .
Artesia, New Mexico 88 o : :

New Mexico State Engineer's Office
State Capitol
Santa Fe, New Mexico 87501




. PRODUCTION PROFITS N
OIVISION OF SONICS INTERNATIONAL, INC. P B
Petroleum Service Laboratory i

DALLAS, TEXAS

: ’ ctient__Atlanric Richfield Céfnpany
; v County__Eddy

* Fisld__Shugezc : Lease_ Swearingen WE ___ well No. =it o '
Formation - Depth Perf.
Source of Sampie. Produced Watex
Date Collected_Rec:.8-2-73 by
REPORT_ OF WATER ANALYSIS
Lab. N--mber _A=5182 Specific Gravity - — 108610 pH 1e4
Total Dissolved Solids 86515 Resistivity (Ohmmeters at 68° F.) ____ e Q_8.9’ Hydrogen Sulfide___ ABSENT
- DISSOLVED MINERAL ANALYSIS PATTERN
20 13 10 5 [ 5 10 15 20
ne PR i HHTH T HITY T L O LT T TR O ) E
‘“|| ' I lllll”!y"ll ) l ] ) 1 ' t ‘ fw II II ll| I ‘ c 100
M#*HWHMWH’ HCO,

10

10

© @ ¢ 8 ¢ ® W Vv b &

Fe un'uulmﬂrulhlu'un'uu||m|m|||mlmhmhmfmvlcluluulup it |mlunll|u!uultiuluuhmluuhuuluufuuluuluuflu|'mu!:mluuluuhul

Co,
1 (Number Below fon Symbol Indicates meq/ Scale Unif) ‘ 10 ‘
( DISSOLYED SOLIDS ANALYSIS PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS
' mg/1 meq/! ; fﬁg/l
_ Total Solids (Calc.) 86515 Total Undissolved Solids
: Sodium  (Calc.) . __27200 _1181.4  Oil (Solvent Soluble) ®
fron  (Dissolved) O O Acid Solubles :
Barium - v SV R ¢ X fron as___
Calcium ——2100 _.134.7 " Calcium as ®
Magnesium 2220 _182.5 Magnesium as,
Chloride 49800 1404.4 Suffate as
Bicarbanate 595 9.8 C ’
Carbonate as) O- Organic (Ignition Loss)
Sulfate 4060 B Acid Insolubles
' - - Sand & Clay S '
- . Barium Sulfate (Quan.) _____. !
TGYAL IRON . (Qual.)
SOLUBILITY. CALCULAT!.NS ~ ®
Caicium Carbonate Stability Index at 77° F 14 Scaling Tendency P28,
Calcium Sulfate Stability at 95°F ,
-Concentration___ B4 45 meq/. Calc. Solubility 19 ¢« 35 meq/l. Percent Saturation _100.00
Barium Sulfate Stability at 95° F
Concentratioi __-_meqfl Calc. Solubility _ megq/I. Percent Saturation —
REMARKS ’

O
- an”
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AtlantlcF!IchfleldCompany North American Producing Division

Nou

THEN

Permian District — West Area
Post Olfice Box 1978
Roswell, New Mexico 88201
Telephone 505 622 4041

March 19, 1973

New Mexico Oil Conservation Comsissio :
P. 0. Box 2088 OIL CONsErvATION
Santa Fe, Néw Mexico 87501 Santa Fe

CoMM.

Attention: Mr. A. L. Porter, Jr.,
Secretary-Director

Re: Produced water samples required by

. : der R-2969 entered in

Se. concerning Atlantic
Richfield Company - Swearlngen-Shugart
Waterflood Progect

Gentlemen:

As per the above Order, we submit the results
of laboratory analyses of the latest produced
water samples from the Swearingen-Shugart water-
flood project.

Yours very truly,

Attéchs.

cc: New Mexico 0il Conservation Commission
P. O. Drawer DD
" Artesia, New Mexico 88210

New México State Engineer's Office
State Capitol
Santa Fe, New Mexico 87501




* DIVISION OF SONICS IN\'[RNA“DNM.. INC.
Petroleum Service Laboratory
DALLAS, TEXAS

: 2
Client Atlantic Richfield Company " -
County. Ed(_lv MERtaL §Q‘YU(;11\§6 g
: Field. Shugazxt Lease__Sweaxingen u\‘ Well No. A
Formation _ _Depth ot-cONSIRVATON
L Source of Sample_ Produced water OO nte Fo
S Date Collected 11-15-72 by
;'. REPORT_OF WATER. ANALYSIS
Lab. Number A=£0961 Specific Gravity .] 2 [)z’[ 43 pH 1el -
Total Dissolved Solids 105540  Resistivity (Ohmmeters at68° F)____ 093 Hydrogen Sulfide. ABSENT
‘ DISSOLVED MINERAL ANALYSIS PATTERN '
0 13 10 5 0 5 10 15 20
‘ ". . l ooga ]lzl-:illllill“‘"Il'llullllllr‘lillilnll'.f(!illl|llxlll‘l!lllml‘mllill.llum‘d..i.x:l"wl‘mv du‘uyrmrm%u||iunsa|.u5|{"!|u»ys"diuurmi 'llll nlnui lll‘llvllll 'i""l""[ ?l_.\ OG
_ - _ oy iy e e e ,,i,_,i e G, AT ) . » ’ .
Ce unhm\milunlmlluu[uu]lm\mmmlnmluupmmuumpnqnu]m]in'z‘pm |m'pm‘psiiiimism{ma‘lms{-.;u{n'.alml.}nu‘,uﬂ[ms{!m|uu‘milnuhulluulun HCO,
S _geod - , 100
| Me |m[uuluu[uuluulun]unim1|u|qmu"uuluulm||uu}u|:‘Inulunlun{md,nnlm\lunlunhm]uulimllmluulmlhmllmlnH[uu[unluulm|[uu]m|[nupm 50,
‘ A 0 . ?\ / 100
- ) ] fe lllllllutllIl'lIllhlIll||ll|llll'l|lll‘i\l_lII!lhll!ll!Il|ll!l|I|I||Ili';il|llllil|ll'flli'tml!lll-]IIllllll‘ulllllilllllll!I1l'lllIlllll[;lllllllllllll“III.||I-|Il‘lIlllllll[lllI|1l|l||lll|“ll|ll|l CO, .
: t 100 l : - (Number Below lon Symbol indicates meq/ Scale Unit) 100
‘-; (. LYED LD PRECIPITATED AND SUSE’ENDFD SOLIDS ANALYSIS
' mg/l meq/l mg/l
. Total Solids (Calc.) -105540 Total Undissolved Solids I
g ‘. Sodium  (Calc.) 33800 Ll46B.4 0il (Solvent Soluble) s
. Iron - (Dissolved) Q Q. Acid Solubles —_—
Barium = e fron as ,
: : Calcium i 29 'Q»Q 1Ak 1 Calcium as (_
v Magnesium 2670 _219.5 . Magnesium as
__Chloride 61900 117456 ‘Sulfate as ‘
Bicarbonate ‘ 410 R o ) ‘ (:
Carbonate 0 Qe Organic (Ignition Loss) e o
Sulfate _ 3860 803 Acid Insolubles —— N
Sand & Clay —_— o
Bariuin Sulfate ‘ (Quan.)
© YOYAL_IRON , - (Qual) — ;
SOLUBILITY_CALCULATIONS . {
L Calcium Carbonate Stability Index at 77° F Y Scaling Tendency rAS. .
~ Calcium Sulfate Stability at 95°F (
Concentration__ 80«23 _meq/l. Cale. Solubility 1879 _meq/l. Percent Saturation _100.00
Barlum Sulfate Stabifity at 95° F ‘ .
L Concentration_____ meq/I. Calc. Solubility —————.meq/l. Percent Saturation — b
REMARKS !
!




- Petroleum Service Laboratery -

Lo DALLAS. TEXAS .
- ctient___Atlantic Richfield Company :
_County, - Eddy State___New Mexico.

Field___Shugart —Lease___Swearinger Welt No.
o Formation s:Cepth i Perf.
- ‘ Source of Sample Produced Water - Heater Treater .
o Date Collected, .. 8-11-72 by

REPORT OF WATER ANALYSIS -
Lab. Number P~a879 ‘Specitic Gravity 10746 pH

Total Dissolved Solids______1.Q4898_ Resistivity (Ohmmeters at 68° E.)_____« Q89 Hydrogen Sulflde___A_B_S_E_NI_
DISSOLVED MINERAL ANALYSIS PATTERN'

S 20 15 - 10 5 0. . 5 16 1S 1200 :
: Na w'llllllllllllllllll)lltllllullmlllmiulllmliml‘uulmlrull junjunpany it 4| "'l""i'"'r"'|""|""i""|""| " |"“l""‘ I | lll‘ f 'llll Cl '
! 1000 i 1000

cs Illllllﬂl{llllluuhmIIH!IHIHIHI!II}I[JIuhllﬂmllmduuluuh!!!f!!!i'!! 5.4.“.,.m,u;i}nzapm,mqnupmpm|m||uh|mqm|||'|I||1ﬁ|sfu]m||rﬁ|{|m "Jc'd,"
100 | 100
- Mg milumu]um]uuluuym oo oo o mlmllnn[un]mllm‘llm|[}m[sm|u||!m|[im}nu[ﬂnlm}[u‘u}ml[uu];m[un so,
SRS 100 _ 100 -
P . Feo IJII!IIH'INI'Hll'll!li"!I]I)II}II!I’IIII'IIIII‘IIIllIlIlllllllMI'IIllltllllllll'lIlllllll!lhlllll'lmlmllllllllullllll!lul!lulllmlllIIIIIIllllllllllllllIIIIHIIIIII!IIII'IIII'IIH'IIII co,
et 100 - - (Number Below lon Symbol Indicates meqf Scale Unit) 160
- mg/i meq/i ) ) mg/i
Total Solids (Calc.) 104898 i Total Undissolved Solids :
L. Sodlum  (Calc) . 33300 1449.8 Oil (Solvent Soluble) R
lron  (Dissolved) Q Qe Acid Solubles ' ———
Barlum ) ' = = = lron as
Calclum .+ — 29220 _149.2 Caicium as.
Magnesium 2740 225.2  Magnesium as.
Chloride . 61 600 17 37 ot Sulfate as
Bicarbonate ‘ 388 6+ 4 : .
Carbonate 0’ O Organic (Ignitian Loss) ) —
Sulfate 3880 807 !/ *Acid Insolubdles : —_
Sand & Clay — :
: ' Barium Sulfate (Quan.) '
JOTAL IRON : = ’ . (Qual.)
- SOLUBILITY CALCULATIONS ) : _
Caicium Qarb'ohafé"Stéb?‘ii& Index at -77° F - 20 _ Scaling Tendency POS. I
Calclum Sulfate Stability at 95°F , )
Concentration.__80+70_meq/1. Calc. Soiubility 21 33 meq/l. Percent Saturation -100.00Q
Barlum Sulfate Stability at 95° F ) , )
. - Concentration____________mieqg/l, .. Cale. Solubility . ___.meq/l, Percent Saturation '
REMARKS B
& f




-Petroleum Service Laboratory
" DALLAS, TEXAS

Cilent Atlantic Richfield Company
County _Eddy State New Mexico
Fleld. Shugart tease Swearingen Waterflood __well No.
Formation Oepth - Perf
. Source of Sample____produced water
Date Collected

by

REPORT. OQF. WATER ANALYSIS

A=~A4150

énE

Lab. Number Specific Gravity 10707 pH
Total Dissolved Solids_ 101287 _ Resistivity (Ohmmeters at 68° F) _____ »096 Hydrogen Sulhde___ﬁ&b_ﬁll__
DISSOLVED MINERAL ANALYSIS PATTERN
20 15 10 s . 5 10 15 ‘20
ég ‘““l““I“|“““l““l"“l"“Il“lllllll“llrlllll||Ii“"ll"ll'lllr“l'll‘lll““v 7]"‘ll(“I‘ll||rlll‘llllvlll'"“l““‘“"r"ll /] j l N ] ] H (;K()AEOA T —
& Im;}mqlmlmahus!uuym[nu]mmm[mllm 1im{nu[zm]mqmqtm{u hi m{un[nu[:m{sm;nu{lm[:mpm}m:|tm]mqﬂu|fmwpssqmqunpr iy rico,
1 00 100
Mg rmbmpm{im}xmpsu[mx]nu{ms}ru‘uubus!uu}uuhm! m}m ksl inh [uuhm[nr'sm!ﬁ.t]nmlnn]sm)unlm W w]ms]fm{uu[mslsm]ms S0,
100
R Fe luulnpniuuluuhm'mllumfn||h|ulnnlm||unluuhmiun'uuu]nu!uﬁhln!m lilllllllllll‘l‘i,ll"}lllllillI'Illl]llll]mlll.lllIllll'llllllllltlI|l||l|l|i!ll]lllIl,ill!'llll!li|l €0,
100 {Number Below lon Symbol Indicotes meq/Scale Unit) 100

VED SOl

, g/l - meq/l P ' © mglt
Total Solids (Calc.) 101257  Total Undissolved Solids
Sodium  {(Calc.) 32400 1409.9° it (Solvent Soluble) - —
fron : (Dissolved) : (4] Q. Acid Soifublfes ——
Barium o o lron . as._.
Calcium v —2180 _138.7 Calciurn __as,
Magaesium - — 2550 _209s Magnesium as
Chioride » D536 1872:3 Siifate as.
Bicarbonate . 447 ‘33
Carbonate L8] - 0. Organic (ignition Loss) e
Sulfate 3780 ___18.6 Acid Insolubles : ————
Sand & Clay ———
I Barium Sulfate (Quan.}) .
JOTAL IRON - Qual) s
SOLUBILITY CALCULATIONS
Calciur Carbonate Stability Index at 77° F 20 Scaling Tendency P9S.
Calcium Sulfate Stability at 95°F ‘
‘ Concentration-_18 ¢S _meq/l. Calc. Solubility 19 « 42_meq/L. Percent Saturation 9896
Barium Sulfate Stability at 95° F . ‘ :
Concentration meq/l, Calc. Solubility _meq/l. Percent Saturation
REMARKS :

LN
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DIVISIOM OF. 340 iul LG CHAL, NG,

Petroleum Service Laboratory
DALLAS, TEXAS

< Client__. Atlannc Rlchneld Company . «
e county____Eddy state_New Mexico
Field Lease_Swearingen : Well No.
Formation Depth___ . . Pert.
Source of Sample. Heater Treater - Produced Water
' Date Collected _2-8-72 by

REPORT OF WATER ANALYSIS ,
Lab. Number - A=4483 §§ecilic Gravity 1.0610 pH — 6T

Total Dissolved Solids BA581 _ Resistivity (Ohmmeters at 68° F.)_____+ 341 Hydrogen Sulfide__ ABSENT

DISSOLVED MINERAL" ANALYSIS PATTERN

20 5 10 s e s 10 15 20

106" 'i""l‘“"‘"i"'"I""i'mvy"l""l""]'ml"'i""l l i ‘ 1Y Jreesry l...l...‘ ety

10
we: finioddin uu[uu[uu]tu’u}u1u]um{uu[uu]u;u[uu]m:[nulnnbm T o T
10 ’ ’ 10
. Fe IINII"""lllllll'llll!l"l’l"ll'"l'l"l!llll'ﬂ"ll"ll"lI’l“l'llll'll"’llll [N e .".--.HH-i“i“i-!nll!lul!lllllIllllllll’llll"lll|||"|Hll'“N'llll'llIllll"'l"l'llll'llll'llll col
10 . (Number Below lon Symbol Indicates meq/ Scale Unit) ' 10
VED_SOUGS ANALYSIS ’ PRECI ED_AND D YS!
: mg/i meq/l o mg/l
Total Solids (Calc.) 84581 ... Tota! Undissolved Solids
Sodium  (Calc) ‘26800 1163.8 0il {Solvent Soluble) —_
lron  (Dissolved) 0 Q. Acid Solubles S —_—
Barium .0 _ O Iron as, '
© Caleium ‘ 2600° _129.7 Calcium as
Magnesium . 2060 _169.3 Magnesium as
Chioride ' 48600 13705 Sulfate  _ As__
* Bicarbonate 381 6.2 o
Carbonate 0 Q. Organic (Ignition Loss) S,
Sulfate 4140 861 Acid Insolubles ——e
Sand & Clay —_— ’
- Barium Sulfate {Quan.) .
TOTAL IRON = (Qual.)
SOLUBILITY CALCULATIONS
Caicium Carbonate Stability Index at 727° F _mel7 Scaling Tendency NEG.
Calcium Sulfate Stability at 95°F - o
Concentration__ 86+ 1 _meq/l. Cale. Solubility 81 «22 _meq/I. Percent Saturation . 100.00
Barium Sulfate Stability at 95° F , ‘ '
Concentration___________meq/l. Calc. Solubility ——meg It Percent Saturation
REMARKS ) e

|'uullmllmlviurminlll c[l 00
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-Petroletan Service Laboratory
DALLAS, TEXAS

Lab. meber
Total Dissolved Solids

Ctient Atlantic Richfield Company 7 5 S e : ,
- - ____County _ Cady ~State_______New Mexico
“held Shugart. Lease Swearingen Weli No. R-6
Formation Depth Perf.
Source of Sample
Date Collected, 11-12-71 by

REPORT OF WATER ANALYSIS

A=43B8  Specific Gravity

—1204609 pH

. DISSOLVED MINERAL ANALYSIS PATTERN

—ta e B
K L5229 Resistivity (Ohmmeters at 68° F. )__.__._1..0)3 Hydrogen Sulhde____a_a_ﬁ,NJ_

20 - 15 _ - 10 5 0 s 18 15 20
. Na rlll‘llll‘mlvlll‘lmlllll‘lnlpmil 'l'llulrfu{uu‘untuu*uurmiuu‘uu‘lmilw

|m}t|||!m,uu|uu|u\nl%m[unpm'nn{smlm:]nu!nn!nw]ma]un]nnlnu

%IH Ilﬂ

mI!ﬁililfli[ﬁﬁ“l}I'}llllt.dy |

{Number Below lon Symbol Indicates meq/ Scale Unit)

Mg
e
. Fe lllI'IIIII“II'IIII'NIl‘l"l’lill’llll’l"l'llllllIII"FIII'!III'I[Iilllllmﬂ\li!nll
10
RISSOLYED SOLIDS ANALYSIS .
) - mght meq/l
Total Solids (Calc.) — RB4%29
Sodium =~ (Calc.) — 26400 1146.9
fron {Dissolved). : 0 Na
Barlum — - -
Calcium —2170. _133%.2
Magnesium: — 2150 _ 176+
Chloride LB 300 1362 <1
Bicarbonate —_— 559 9.0
Carbonate 0] Q.
Sulfate —_ 4350 ___90.9
JOTAL IRON ' —— -

SOLUBILITY CALCULATIONS

Calcium Carbonate Stability Index at 77° F |

) Contpnlmhnn

Barium Sulfate Stabiiity at 95° F
Concenlration

REMARKS

. Calcium Sulfate Stabnhrv at 9‘S°F

Qn S '-‘!!'1!‘

meq/l.

Pole £ot.g it PO YT aa
VEIC, QUIUGIfILY L mieqri.

Calc. Solubility

lua‘uu‘uu'uutuur;u‘m;‘uuiuufm llurul "l l“l‘ll'lIillllrllllllll‘llll‘llll

m i impnqnu]“ﬁi&u;[ﬁ!|[|i|’i[ﬁ|1{ﬁf‘q|n:ix.mhm]n’u[mqu’u Hoo, |

Cl
100

HCO,

il so,

. I 10
aﬁmshnlunfnullulfnnhulhurli|}||'|mfnu!uulunluu CO, :
1O

PRECIPITATED” AND SUSPENDED_SOLIDS ANALYSIS

Total Undissolvad Solids
Oif (Solvent Soluble)

mg/l

—————
—

Acid Solubles
fron as
Ca,!c]'dm as
Magnesium as,

Sulfate as

Organic (ignition Loss)
Acid Inso]ubles
Sand & Clay

Barium Suifaie “(Quan.)
(Qual.)
—sl1?2 Scafing Tendency

rercent Saiuraiion

meq/l. Percent Saturation

The sample consisted of one 1 pint bottle of water
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AllanticRicht.eldCompany

C:;;z(z;-»sgé;§~¢{i/é\

North American Producing Division”
New Mexico-Arizona District

. Pnect N XS A RO

-~
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D B B Abmea. BA ot - OHnAANn
PIUDO, 1EUNY IVIVALIVY ULy

Telephone 505 393 7163

April 16, 1875

New Mexico 0il Conservation Commission
P. O. Box 2088

Sai'ta Fe, New Mexico 87501

-Attention: Mr. A. L. Porter, Jr.

Secretary-Director

"'Re: Produced watér samples required by

Commission Order R-2969 entered in

Case No. 3302, concerning Atlantic

Richfield Company - Swearingen -
Shugart Waterflood Project

Gentlemen:

As per‘the above deer, we submit the: results
of }abofatory analysis of the latest produced
water sample from the Swearingen Shugart water-

flood project.

Yoqrs very truly,

L. C. Hudry. )
LCH:Tm

Attachment

cc: ‘New Mexico 0il Conservation Commission

P. 0. Drawer DD
Artesia; New Mexico 88210

FROTE ey
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v PRODUCTION PROFITS
" DIISIN OF SOMCS INTFRNAYIONAL, 1NC.
Petvolenm Servier Laboratory
DALLAS, TEXAS
ciient ____ Allantic Richficld Compavy S -
o . e _Counly.__ By - stateNew_Mexico
Field_Shugaxt _ _ ... - Lease Sweavingen... . WellNo.__._____
Formation.. . __ — e e e e - Depth_ - : Llerf — —
Source of Sample ___Yroduced Water _ ) e
Date Collected_Rec: 3=4-75._ by .
REPORT OF WATER ANALYSIS
Lab. Number r RA~AUAT Specific Gravity Yl pH - 73]

Total Dissolved Solids

105126 Resistivity (Ohmmeters at 68° F.) _+3)92 3 Hydrogen Sulfide___ y i Sn N,

DISSOLVED MINERAL ANALYSIS PATTERN

- 20 15 io 5 e .5 10 15 20

1GOU

ca nuiuulm.tfluu;m!u‘nlan;[u‘u}iaﬁﬁfn{!m]mtlnnhm}nu[ﬁn]t‘i'n[iln{lfu[n‘n
100 ) . R

Mg |mlu_iliem!u|f{nu"lunlm(lnu}ﬁn[ul;{uu]nnlm’s]nn}tmlmllmtlmi i

Na lulllulinnimlilmllm‘mllu‘ll‘lm]unl:1|l‘lrallm||lubluullm‘mnlluilnrllm

s ) g
Fe ImllllI'IIII'HI!'IIHIlllil"lllllII'HI!!I!H!HII'NHLIIII!IIl'llI'.,lIlllllllhllllllll!llli

“"i":"I“”l""im,l""l'”""“i"”l”“r"'l;;'—'lm;‘V"]‘"'V{';'—"r;wﬁl'ﬁﬁimi"" ‘ri:.l. ){)0 s
oo o i o,
P 10

R
NS

ngc[a_m[mduu]msgﬁulzmlun]ttu}m’i]ii‘nlumlu‘nlunh‘uulmiinnlnﬂlnmltm 50,

V3o

¢ : . " .
!.llI]I|lI'I\ll'llﬁh|lIhlu!ul!,lll!lill|l'lll|lllll?llII!HIlhll!’llIlllliI!(l(!lul\rllll?llll CO,

100 . {Number Below lon Symbol Indicutes meg/ Scale Unit) 113

DISSOLVED SOLIDS ANALYSIS

mg/l meq/!
Total Sélids (Calc.) 106196
Sodium  (Calc.y 33500 1457.5.
Iron (Dissolved) 9] Qe
Barium ‘ ; - =
Calcium ’ 3270 _164.2
" Magnesium 2630 21607
Chioride 61530 Y1H4.3
Bicarbonate - SAR 1652
Carbonate { O
Suffate ‘ 4203 ol s
TOTAL IRON ‘ <

SOLUSILITY CALCULATIONS

Calcium Carbonate Stability Index at 77° F

Calcium Sulfate Stabifily at 95°F
Concentration._5 7« 30 _meqfl.

Barium Sulfate Stability at 95° F
Concenftration

REMARKS

meq /I,

The sample consisted of one quart bottle of cloudyv water Veith black sedimart .

Calc. Solubifity 1+ 12 meq/I.

Calc. Solubility

PRECIPITATED AND_SUSPENDED SOLIDS ANALYSIS

mg/!
Total Undissolved Solids
0il (Solvent Soluble)
Acid Solubles
iron _as
Calcium as_
Magnesiom, as e
Sulfate < as_
Organic (lgnition Lose)
Acid insofubfes ' .
Sand & Clay R
Barium Svulfate (Quan.) _______
' (Cual) o
23, Scaling Tendency P25,

" Percent Saturation 100.090

meqfl. Percent Saturation
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Ailan'icRéchﬁeIdCompany
™

-

North Amerlcan Producing Division
New Mexico-Arizona District

Post Oifice Box 1710

Hobbs, New Mexico 88240
Telephone 505 393 7163

June 15, 1978

New Mexico 0il Conservation CommiSsion
P. 0. Box 2088 -
Santa Fe, NM. 87501

Attention: Mr. J. Ramey, Jr,
Secretary-Director

Re: Produced water samples requ1red by
—Commission-Order R-2969- ‘entered in
Case No 3302, concerning Atlantic
R1chf1eld Company =~ Swearingen -
\nugart Waterflood Project

Gentlemen:

Yours very “truly,

Tl o,

L. C. Hudry

LCH/rd
Attachment

cc: New Mexico 011 enservation Commission
P, 0, Drawer DD
Artesia, NM 88210

New Mexico State Engineer's Office
State Capitol
~ Santa Fe, NM 8750]
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PRODUCTION PROFITS, INC.

Petroleum Service Laboratory |
DALLAS, TEXAS

cient____Atlantic Richfield Company (

County Pddm_‘ State bew Mexi ;Qg__._._,__, _—

Fietd____Shugart Lesse____Swearingen ______wel No. YRR
Formation . : Depth _Perf._ . RIS {.
Seurce of Sample Produced Water Sarmaple : B fos0us iii
Date Collected 5/76. by : : o — — ‘ ’ :

' v R N N SR e S

REPOR1_OF WATER ANALYSIS S e

tab. Number e £-6490 Specific Gravity 1.0709 pH 649

Total Dissolved Solids_______ 100 256G Resistivity (Ohmmeters at 68° F.)______«0£7 Hydrogen Sulfide____ ABSENT _
DiSSOLVED MINERAL ANALYSIS PATTERN

20 15 10 5 0 s 0 - 15 - 20

T UG DL S e WP mpmn ST PP NTH DY DI s IR RENUT Pl -
XOONOarIi‘}illil"l!“",'-lrm‘?IH Illllililllll o o0
B R T e o ““—'"-'—f":‘ :"'_"“TM «»— iy iy f 1 o " - .
ca f WM Hi b W{Lﬂ%'ﬁrq%m{m HCO;
100 | | ' Y .' 100
100 ’ ’ 109
Fe lnn’nn’unhmfnvn‘lllthmlnuhan'nn!uuhmhnnhm'nm‘nnhm'nul:mlnn uu'uu!unhmluu'nmlmv’unimdnm'lm]mih}nhm’mi!mﬂnu!hn!nn“m COy
(Number 8elow lon Symbol Indicates meq/Scale Unit) 100 .
DISSOLVED SOUDS ANALYSIS v " PRECIPITATED AND_SUSPENDED ALYS]
mg/! meq /1 ‘ C . mgfl
Total Solids (Calc.) 100356 Total Undissolved Solids
Sodium  (Calc.) 31800 _1382.2 0il (Solvent Soluble)
Jron  (Dissolved) ; .0 0. * Acid Solubles '
_ Barlum . = = iy fron as
Calcium _2770 _:138.2 Calcium as
Magné-um ’ —.27C0 221.9 Magnesium as__
Chloride 58600 1652.5 Sulfate as
Bicarbonate 186 12.9 , .
Carbonite - : 0 O " Ciganic (Ignition Loss)
Sulfate a ' 3700 770 ‘Acid Insolubles
: Sand & Clay : / —— ,
Barium Sulfate {Quan.) _________ )
JOTAL IRON —_ 17 ’ (Qual.) ‘

SOLUBILITY CALCULATIONS

- Caicium Carbonate Stability Index at 77° 44 Scaling Tendency POS.
Calcium Sulfate Stability at 95°F 7 : o ,
c.oncentrahon__lg__'_z.meq /L Cale. Soiubility” 18 + 88 meg/l. Percent Saturation 9756
Bariun; Suiiate stablhty at 95° F
Concentration meq/i. . Calc. Solubitity meqgfl. Percent Saturation
REMARKS :



