May 12, 1977 *gf
New Mexico 0il Conservation Commission

P. 0. Box 2088 .

Santa Fe, NM 87501 o

Attention: Mr. J. Ramey, Jr. gf;'
Secretary-Dire

Re: Produced water s
Commission - .R-2969 entered in
~“Case No. 3302, donderning Atlantic
“w..pBichfield Coempany - Swearingen -
Shugart Waterflood Project

ples required by

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 truly,

e
- ,/
~ f YA
N . /\:/,-’4;/',/~ I Y

~ 7 = r} ~

7
K4

L. C. Hudry
ICH/mt

cc: New Mexico 0il Conservation Commission
P, O. Drawer DD
Artesia, NM 88210

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




TELEPHONE: HOBBS 393.7751
AREA CODE - 505

UNITED CHEMICAL Gﬁﬁ?
OF NEW MEXICO ° Coa e
601 NORTH LEECH : P. O. BOX 1499
HOBBS, NEW MEXICO! 88240 - -~ - -’

1
H
i
1
\
1

Compony  Mlantic Richfield R R
Field Shugart

Lease Swearingen Waterflood Sempling Date  9-6-77
Type of Sampla Sweet - Waterflood

WATER ANALYSIS

IONIC FORM me/l ~ mg/l =

Calcium (Ca++) , 149.40 2,988
Magnesium (Mg++) 261.48 3,138
Sodium (Na+) (CALCULATED) 593.71 36,639
fron {Total)

Picarbonats (HCO, ) ) 10.00 610
Carbonate {CO 5 - ' Not Found
Hydroxide (OH-) _ Not Found
Sulphate (SO, - 91.09 4,375
Chloride {C1}-) 7 _ 1,903.50 67,500
Tota! Dissolved Solids 115,250
7.35 o1 ¢ 68 °F

Dissolved Solids on Evap. ot 103°- 105° C

Hardness as Ca CO, V v . 410.88 20,544
Carbonate Hardness as CaCO; (temporary) 10.00 500
Non-Corbonate Hardness os CaCO; {permanent) 400.88 20,044
Alkalinity os CaCO, 10.00 500
Specific Gravity ¢ 687 F 1.080 -

* mg/i = milligrams per Liter
* me/l = milliequivalents per Liter

CaC03 Scaling Index positive @ 86°F. (1.33)

CaS0, Scaling Index positive (0.07)
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BEFORE mx>>>_Z..m_~ Utz . o
OIL CONSERVATION CUMMISSION

OB exHIBIT NO.

SWEARINGEN QUEEN

e Ay o SHUGART POOL
CASE NO.__== Q Eddy County, New Mexico
25, Hour Initial Potential June, 1965 Daily Froduction
Completion
Well Date 0il Water 0il Water Cas M.C.F.

Section 11-T=-18-S, R=31-E

Atlantic Johnson Federal 1 L-4-39 30 0 1.8 0 —

Section 14-T-18-S, R-31-E

Atlantic Swearingen "A" 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 —
Atlantic Swearingen "A" Federal 3 §-13-39 10 0 o2 0 ———
Atlantic Swearingen "A" Federal 4 2-28-19 25 0 o2 0 ——
Atlantic Swearingen "A"™ Federal 5 8-29-55 120 o .7 oh ——
Atlantic Swearingen "A" Federal 6 5-25-57 170 0 5.1 .3 16,2
Atlantic Swearingen “A" Federal 7 T-25-58 100 0 3.7 .1 11.1
Atlantic Swearingen "B" Federal 1 11-15-52 60 (o] 2.6 1 3.9
Atlantic Swearingen "B® Federal 2 1-31-57 LOO o 1.5 0 6.8
Atlantic Swearingen "E" Federal 3 11-21-57 250 0 3.0 1 13.8
Atlantic Swearingen “B%" Federal 4 9~.22-59 100 0 5.7 A 6.6
Atlantic Swearingen "B" Federal 5 10-24-61 55 0 5¢5 o3 9.0

32.4 1.7 70.5



AtlanticRichfieldCompany North American Producing Division
New Mexico-Arizona District
P.O. Box 1710
Hobbs, New Mexico 88240
Telephone 505 393 7163

June 7, 1978

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

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

Re: Produced Water 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 order, we submit the results of
laboratory analysis of the latest produced water
sample from the Swearingen Shugart waterflood
project.

Yours very truly,
&ﬂé%fé
. , /Qq;Ef::\u

L. C. Hudry
Senior Operations Engineer

ICH:rm
Attachment

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

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



PRODUCTION PROFITS, INC.

Petroleum Service Laboratory
DALLAS, TEXAS

ciient___Atlantic Richfield Company

County_Fddy State New Mexico
Field___Shugart Lease Swearingen Waterflood well No.
Formation Depth Perf.
Source of Sample Produced Water
Date Collected 5-13-78 by

REPORT OF WATER ANALYSIS

Lab. Number —— A=73A3 __ Specific Gravity 1.0192 pH . v %
Total Dissolved Solids______2S56B4  Resistivity (Ohmmeters at 68° F.) 2 191 Hydrogen Sulfide ARSENT

DISSOLVED MINERAL ANALYSIS PATTERN

20 15 10 5 0 5 10 - 15 20
ORI L R R L B B L R A B Ly B R L o B 4 B B iy O R [ e apaapsgea e G
Ca v 4 HCO,
10 1
Mg 4 : r so,
) A 10
Fe Nll'l"llmIlllll'llllllllllllllll"l'llll'llHLHIIHIIIIIIIINI|'llll|llll|llll|llll|lll| ] lII'IlII'lIII'II"'llllll ndiudanl ||III'I I l' il Ill'llllllll COJ !
(Number Below lon Symbol Indicates meq/ Scale Unit) 10
ISSOLVE IDS ANALY : PRECIPITATE PENDE L I
mg/l meq/i . mg/i
Total Solids (Calc.) __ 95684 Total Undissolved Solids
Sodium (Caic.) _ 8120 _.353.1 Oil (Solvent Soluble)
fron  (Dissolved) 0 Qe Acid Solubles
Barium (¢} 0. iron as
Calcium 772 38.5 Calcium as.
Magnesium 650 534 Magnesium as
Chloride 14900 420.2 Sulfate as
Bicarbonate 232 __ 3.8
Carbonate 0 0. Organic (Ignition Loss)
Sulfate j010 21.0 Acid Insolubles
Sand & Clay
Barium Sulfate (Quan.)
TOTAL IRON 12 (Qual.)
SOLUBILITY CALCULATIONS
Calcium Carbonate Stability Index at 77° F __'_A9_ Scaling Tendency _P_ﬁ‘_
Calcium Sulfate Stability at 95°F ’
Concentration__ 21201 meq/1. Cale. Solubility ST 15 meq/1. Percent Saturation __ 3676
Barium Sulfate Stability at 95° F -
Concentration____________meq/l. Calc. Solubility ______meq/l. Percent Saturation

REMARKS



AtlanticRichfieldCompany North American Producing Division
New Mexico-Arizona District
P.O. Box 1710
Hobbs, New Mexico 88240
Telephone 505 393 7163

June 7, 1978

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

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

Re: Produced Water 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 order, we submit the results of
laboratory analysis of the latest produced water
sample from the Swearingen Shugart waterflood
project.

Yours very truly,

S %K

L. C. Hudry
Senior Operations Engineer

LCH:rm

Attachment

cc: New Mexico 0Oil Conservation Commission
P. O. Drawer DD
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501



PRODUCTION PROFITS, INC.

Petroleum Service Laboratory
DALLAS, TEXAS

ciient___Atlantic Richfield Company

Fe  Lunbudundmdudsdsdundundsndbabundindubududund
{Number Below lon Symbol Indicates meq/ Scale Unit)

VE LI ANALYSI o
mg/l meq /I
Total Solids (Calc.) __25684
Sodium (Caic.) 83120 353.1
fron  (Dissolved) e O
Barium (¢} 0.
Calcium 772 38.5
Magnesium 650 534
Chioride 14900 420.2
Bicarbonate 232 ____ 3.8
Carbonate 0 O«
Sulfate 1010 21.0
TOTAL_IRON 1 2

SOLUBILITY CALCULATIONS

Calcium Carbonate Stability Index at 77° F
Calcium Sultate Stability at 95°F

Concentration_ﬂ meq/l.
. Barium Sulfate Stability at 95° F .
Concentration meq /1. Calc. Solubility

EMARKS

Calc. Solubility 57.15 meq/L.

49

DED soUl

Total Undissolved Solids

Oil (Solvent Soluble)
Acid Solubles

. County Fddy State New Mexico
Fieid___Shugart Lease Swearingen Waterflood  weil No.
Formation___ Depth Perf.
Source of Sample. Produced Water
Date Collected 5-13-78 by
REPORT OF WATER ANALYSIS g
Lab. Number A=7343 Specific Gravity 1.0192 pH y &%
Total Dissolved Solids_____ 25684 Resistivity (Ohmmeters at 68° F.) 2 191 Hydrogen Sulfide ARSENT
DISSOLVED MINERAL ANALYSIS PATTERN .
20 15 10 5 0 5 10 15 20
Na pmjunpstpuny i e | ey {10 ol R | | [ B S| jrnpr ey R Ry i i
ca | HCO,
10 10
Mg : d SO,
0 10

i Inﬂ!lllllllllllll'lllllllllIIIllIllll'llllIllll'IHI'IllI'"II'Illllllll'llliIllll'lIIIIIIIll"ll'ml Co)
I 10

meg/!

Iron as
Calcium as
Magnesium as
Sulfate as

Organic (Ignition Loss)
Acid Insolubles

Sand & Clay

Barium Sulfate

(Qual.)

Scaling Tendency

Percent Saturation

-

meq/l. Percent Saturation

(Quan.) ____

POS.

3676



AtlanticRichtieldCompany

North American Producing Division

New Mexico-Arizona District

P.O. Box 1710 ; 1.+
Hobbs, New Mexico 88240 el
Telephone 505 393 7163

January 17, 1978

New Mexico 0i1 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
Case No. 3302, concerning Atlantic

RichfieTd 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 water-
flood project.

Yours very truly,

H

L. C. Hudr
LCH:ac
Attachment

cc: New Mexico 0il1 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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PRODUCTION PROFITS,” INC. ] '
Petroleum Service Laboratory o
DALLAS, TEXAS
cient ATLANTIC RICHFIELD COMPANY | :
i County Eddy state New Mexico
Fielg  Shugart Field LeaseSWwearingen Waterfloggd no.
Formation Depth Perf.

Source of Sample__Produced Water Sample

o Ll et by

Date Collected 1: <

2 A o
L2720 Adeccoy

/2117 ,
REPORT OF WATER ANALYSIS

Lab. Number A=-7139 Specific Gravity 1.0792 pH

Total Dissolved Solids

DISSOLVED MINERAL ANALYSIS PATTERN

-— 2.0
119A27_ Resistivity (Ohmmeters at 68° F.) ____ . Q68 Hydrogen Sulfide_ ARSENT _

20’ 15 10 5 0 5 10 15 2
l ooNoa ] 1 ] |‘ ' ! | | luul } | | \ I H | I‘rl mllm mluullullh i | | Iml‘ § 1 ¥ ] I [ |} |} t cl‘ooo
co HCO,
100 100

IIIIIIIIIHH IHI‘Illl’ll"'!III'HII]II!l'llllllll]!lllllllll 1151
llllllllllll ””I”“l“"l”"l""I'I“I””I“”l""l”" 12111

M l!!lll‘"l||Illllllllllllllll|l Im'lllllllll'l"l'llll'lU!Iml'lllllllll‘
g Illlnlmllunllnllunlnu ”"I””I””I”“I””r unllllllllnl

100 \ / :
Fe  funtunhunddndsshidindidnchimbodusdnobabudantuntonbistdaudmdisbbodsdabadubohadoholodumbodod €0
100 l

{Number Below lon Symbol Indicates meq/ Scale Unit)

DISSOLVED SOLIDS ANALYSIS

sl so,

100

100

PRECIPITATED AND_ SUSPENDED SOLIDS ANALYSIS

mg/l - . meq/l mg/l
Total Solids (Calc.) 119627 - Total Undissolved Solids
Sodium (Calc.) __ 33800 _1469.4. Oil (Solvent Soluble)
fron  (Dissolved) 0 Q. Acid Solubles
Barium 10 o] Iron as
Calcium _ 3510 _175.1 Calcium as
Magnesium 5810 _477.6 Magnesium as
Chloride 72200 2036 .0 Suifate as
Bicarbonate 717 __1l.8
Carbonate 0 Q. Organic (Ignition Loss)
Sulfate 3580 7445 Acid Insolubles
Sand & Clay -
Barium Sulfate (Quan.) _
TOTAL IRON : S (Qual.)
SOLUBILITY CALCULATIONS

Calcium Carbonate Stability Index at 77° F __+80 Scaling Tendency POS.
Calcium Sulfate Stability at 95°F

Concentration___ T4 «46_meq/I. " Calc. Solubility 7040 meq/I. Percent Saturation _.100.00
Barium Sulfate Stability at 95° F

Concentration_______« 15 meq/L. Calc. Solubility _Qs____meq/l Percent Saturation —~100.00

REMARKS

1



AtlanticRichfieldCompany North American Producing Division
New Mexico-Arizona District
P.0. Box 1710
Hobbs, New Mexico 88240
Telephone 505 393 7163

September 1, 1978

New Mexico 0il Conservation Commission e T T
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
Case No. 3302, concerning Atlantic
Richfield Company - Swearingen -
Shugart Waterflood Project

Gentlemen:

As per the above order, we submit the results of lab-
oratory analysis of the latest produced water sample
from the Swearingen Shugart waterflood project.

Yours very truly,

sl

L. C. Hudry

LCH:ac
Attachment

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

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



UNICHEM

INTERNATIONAL

Home Office 707 N. Leech, P. O. Box 1499 / Hobbs, NM 88240 / Ph. 505/393-7751, TWX 910/986-0010

Company __ Atlantic Richfield ...
Fied . _loco Hills.. ... .

lease  _ Swearinger Water Flood .. . Sompling Date 8-30-78

Type of Sample

e WATER ANALYSIS

IONIC FORM

] mens | mepn-
Lalcium (Cat+) 150,78 3,015
Magnesivm (Mg++) B 4 238.18 2,865

Sodivm (Na+) (CALCULATED) 1,519.07 | 34,923
lron (Total) [

Bicarbonate (HCO, ) L w1 | 616

Carbonate (CO ;) Not

Found
Hydroxide (OH-) ] R ) Not Found.. ... .

Sulphate (SO, -) — 93.69 4,500 . .
Chloride (C1-) e 1,804.80 .1 64,000 . _

Total Dissoved Solids 1 e,

7.3 phe 68_°F ]
Dissolved Solids on Evap. at 103°-105° C )
Hardness as Ca CO, B L 389.52 19,476 ‘
_Carbonate Hardness °s~_C°Cb° (temporary) « B 4 10, IOWW_”_,___*__M”_SDE,_,M“__MW,_”
!“E’T‘ic,°f_5°"°'e Hardness as CaCO; (fermonent) B .379.42 | 18,971 .
“Alkalinity as CaCO, . 2210010

Specific Gravity c 68” F ~ 1.075

* mg/l= milligrams per Liter

* me/l = milliequivalents per Liter

CaC03 Scaling Index positive @ 86° F. (0.88)
CaSO4 Scaling Index positive (0.32)

U-LAB 31 (REV. 6/78)



North American Producing Division

S 'L RS T S E :

March 30, 1977

New Mexico 0Oil 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
Case No. 3302, concerning Atlantic
Richfield 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 water-
flood project.

Yours very truly,

ILCH: rm
Attachment

cc: New Mexico 0il Conservation Commission
P, O, Drawer DD
Artesia, New Mexico 88210

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




- FIXUDUCG HIVIN T XU 110, NG,

Petroleum Service Laboratory
DALLAS, TEXAS

Client Atlantic Richfield Company : .
N County, Eddy state_ New Mexico
Field Shugart Leaseowearingen Waterfloads No.

Formation Depth Pert.
Source of Sample Produced Water Sample

Date Collected LTQ/(}- frem L’L"L,'/ by {ec ,"/ JoA nson .
.\/‘M nsen 2-23 77
REPORT OF WATER ANALYSIS

Lab. Number A-6801 Specific Gravity 1.0759 pH 5.8
Total Dissolved Solids_____ 105623 Resistivity (Ohmmeters at 68° F.) + 084 Hydrogen Sulfide PRESENT

DISSOLVED MINERAL ANALYSIS PATTERN

20 15 10 5 () 5 10 15 20
Na | . § | |"ul | | "‘"lllllll'lllI'I"Illll|l"lllll"llllll"llllwllllll 'llIll"llllllllllHlllll‘""llIIlIll"l""i { } { I l f [} } C'
1000 1000
ca oo oo o e ] o,
__100 100
Mg T e L e
100 |_to0
Fe lllllll“ll"l'llllll"lllllllmllll"'"ll'"ll‘ml'"ll'll"'llllllIlllll!llllll'l“llllﬂ the INI'HI!'IIII'I|l||"ll'lllI'HIIIIHI'INIIIIMIllllllll||llll|llll|l|llllllIIIIlllllll'llll"lll COJ
100 (Number Below lon Symbol Indicates meq/ Scale Unit) 100

DISSQLYED SOLIDS ANALYSIS 'PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS

mgfi meqji mg/1
Total Solids (Calc.) 105623 Total Undissolved Solids
Sodium (Calc.) 33300 _1446.0 0il (Solvent Soluble)
Iron  (Dissolved) 363 __13-.0 Acid Solubles
Barium = ing fron as
Calcium 2890 144 .2 Calcium as
Magnesium 2900 2384 Magnesium as
Chloride 63000 1776 +6 Sulfate as
Bicarbonate 210 _ 3.4
Carbonate 6] 0. Organic (Ignition Loss)
Sulfate 2960 61-6 Acid Insolubles
Sand & Clay
Barium Sulfate (Quan.)
TOTAL IRON 586 (Qual.)
SOLUBILITY CALCULATIONS
Caicium Carbonate Siability Index at 77° F ~1.18 Scaiing Tepdency NEG.
Calcium Sulfate Stability at 95°F
Concentration__ 61 « 57 meq/L Calc. Solubility 72 « 68 meq/I. Percent Saturation —Ba.71

Barium Sulfate Stability at 95° F
Concentration meq/I.

REMARKS

Calc. Solubility ________meq/l. Percent Saturation



sdenicRich?

cCompany

North American Producing Division

Now Licnico-Anzens Crtricd
Post Office Sox 1740 ~
Rowis, o Liexico 5240

Teleghore 503 525 7160

March 30, 1977

New Mexico 0Oil Conservation Commission
P. O, 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
Case No., 3302, concerning Atlantic
Richfield 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 water-
flood project.

Yours very truly,

W‘Ax‘ -
L. C. H
ILCH: rm

Attachment

cc: New Mexico 0il Conservation Commission
P, O, Drawer DD
Artesia, New Nlexico 88210

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

"

ot




TFMNVVJUUCC IV TNV O, NG,

Petroleum Service Laboratory -
DALLAS, TEXAS
Client Atlantic Richfield Company ~
" County EddV State__New Vh"[e)(ico
Field Shugart Leaseowearingen Waterflowdr No.
Formation Depth Perf.
Source of Sample Produced Water Sample .
Date Collected Le 2 7[/0}77 Cee: / by (ec. / JtD/?z Sen_
JOhnson 2-23 77
REPORT OF WATER ANALYSIS

Lab. Number A-6801 Specific Gravity __1.0759 pH 5.8

Total Dissolved Solids____ 105623 Resistivity (Ohmmeters at 68° F.) + 084 Hydrogen Sulfide PRESENT

DISSOLVED MINERAL ANALYSIS PATTERN

20 13 10 5 0 5 10 15 20

N
1000

Mndnuhmhm]!mhmlmﬂuu{nu];m{m;}m;;u
—_JW‘}“"IHHPHL'JHI JHII““{!H!PNIHH}HWQHH uu!m;l% ‘H{Hn

| Illl'lllI'Ml|'|Ill|"lllllll!llll‘ll"'"ll'!lIA|I|IlllllIIIIIIIIIIlllIllllllllllllhIHIIIH'IIII lIllhlIllllll'llllllIII'IIH'IIII'IIII'IIHIHIIllllIIHH'I"IlllII'HII'lllllllIIIHIIIII"IIIII‘

100

i
”"i"" T

(T e T B e

e

" w"lll'ﬂll!llll'llll lll|llllllllH!llll'llll lHj'IUllllll'Hlllllll
illll(il[li'lilllllu lllllllllilllllllh‘llll &) lllllllll‘""lllll

e —

(Number Below lon Symbol Indicates meq/ Scale Unit)

a |"||I|lll'lll'lllllﬂllllmlillllllnlllllllllllulllll|llnnlillllnlllllll|lnllllllIl 'i"" 7‘!11llunll||lIullllmlmIIHlllmllllllllmlllnllmlumrlnlmllmlllmrml Cll 000

HCO,
100

804
100

CO,
100

e cese—

DI LVED LIDS_ANALYS! PRECIPITATED D SUSPENDED SOLIDS ANALYS!
mgl! meq/! mg/!
Total Solids (Calc.) 105623 Total Undissolved Solids
Sodium (Calc.) 33300 _1446.0 Oil (Solvent Soluble)
lron  (Dissolved) 363 _ 13.0 Acid Solubles
Barium = ing Iron as
Calcium 2890 144 .2 Calcium as
Magnesium , 2900 238.4 Magnesium as
Chloride 63000 1776 +6 Sulfate as
Bicarbonate 210 ___ 3.4
Carbonate 0 0. Organic (Ignition Loss)
Sulfate 2960 61.6 Acid Insolubles
Sand & Clay —_
Barium Sulfate (Quan.)
TOTAL IRON 526 (Qual.)
SOLUBILITY CALCULATIONS
Calcium Carbonate Stability Index at 77° F -1-18 Scaling Tendene NEG.
Calcium Sulfate Stability at 95°F
Concentration__ 61 « 57 megq/I. Calc. Solubility 72+ 68 meq/I. Percent Saturation __Ba.71

Barium Sulfate Stability at 95° F

Concentration

REMARKS

meq /1. Calc. Solubility meq_[l. Percent Saturation




North American Producing Division

RTTARRTES EETRN

January 4, 1977

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

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

Re: Produced water 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 order, we submit the results
of laboratory analysis of the latest produced
water sample from the Swearingen Shugart water-
flood project.

Yours very truly,

L. C. Hudry

LCH/rd
Attachment

cc: New Mexico Qi1 Conservation Commission
P. 0. Drawer DD
Artesia, NM 88210

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



PRODUCTION PROFITS,

Petroleum Service Laboratory

INC.

DALLAS, TEXAS

r—w '1('

,»{ JAN - 51977

Client Atlantic Richfield Company Tﬁ‘{\::z‘;;” bA.

i l County. Eddy Sta;em_lf‘ﬂ_
Field________ .L_‘ ucart Lease Well No. ‘
Formation Oepth Perf.

Source of Samy
Date Collected__

Lab. Nurier

- T
Tote! Dis: e

DISSCHvTD ¢
Troel 3207¢
S Hdim
fren T
E:-lum
Co.r
‘e
[ -

z 1

~ -

C.
<.

.

<

ST

y 0

Swearingen Waterflood

by

REPCRT OF WATER ANALYSIS

A£-R728

Specific Gravity

s 107916 Resistivity (Ohmmeters at 68° F.) ____ « (085 Hycrogen Sulifide

DISSOLVED MINERAL ANALYSIS PATTERN

15 10

H‘HH'hl"l”l'l‘ll'l“llllIIIIIIIIIHIIHIOINII‘IIlllll""lli'il!lll?lrlﬂ

iy

i l"g{hi fﬁl‘

T

sl bl it

5 0 5

{0

':'!1:;,‘1||A'nn1”qq s

55

PRESENT

pH

I nﬂx‘.milmlun :!!.!}.. ‘

¥

"!;iii!““'”lilll“'””ll”i"l“h”!I““IHIII“II'Xllllll“!li!llllllllﬂl
{Number Eelow lon Symbol Indicates meq, Scale Unit)

;" ny [ n.llvnn nnnx'n T -l l

'-!1'l ‘l I! 1 Iln‘xln l l
WHT]H‘II i’ ‘Y' HH ’||

'L‘-l'IHI!IIII]IIII]"HIHHIIl!l’l”linn‘

10 15 20

ll”!”l lllll!lllllll!llllll?il!i'”l;!l“lﬂllrIII‘NH;HIIllllI:NHIIlll||lllllnll|||||illl C'lr 00

10

: I l ‘ : ! [EYR NN ) 13941
sl ""“ ﬁ. l “rfrp rf“m*rl'~ f‘d'“;;;}zm&‘.: HCO,
160
A

m‘{n;.]r!!“% ‘.iHHi?f!‘}‘; ‘;’1!.:}125;%‘!55"& SO,
100

Illllllll!”llllHI!IHI’Il”llllIlllllilillhlll‘llll 003
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- ANALYSIS FRECIPITATED AND SUSPENDED SCLIDS ANALYSIS
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") 107216 Total Undissolved Sciids o
32500 _1412.0 Oil (Solvent Soluble) .
; 1570 S€4 Acid Solubles o
had Iron as e
3770 182.1 Calcium as_ e -
2730 224 ¢4 Magnesium as [,
64900 18302 Sulfate as__ R -
46 - 8 - .
0 Q. Crganic (Igniticn Loss) .
2400 49.9 Acid Insclubies
Sznd & Ciey -
Barium Sulfate {Quan.)
2100 (Qual.) _
: TIONS
Ztability Index at 77° F -1.98 Scaling Tengency K56
ity at S5°F
n__ 8992 meg/L. Calc. Solubility 57 « 89 meq/1. Percent Saturation . £6.23

ity at §5° F

n meq/L.

Calc. Soiubility meg /1.

Parcent Saturaiion
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STATE OF NEW MEXICO =
STATE ENGINEER OFFICE =
SANTA FE
S. E. REYNOLDS ADDRESS CORRESPONDENCE T0O:
STATE CAPITO
STATE ENGINEER September 21, 1965 SANTA FE, NEW nExlc: 87501

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

0il Conservation Commission
Santa Fe, New Mexico

Dear Mr. Porter:

Reference is made to the application of Atlantic Refining
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.

This office offers no objection to the granting of the
application provided:

//‘ Q{ The coupon method of measuring corrosion is

L ‘ used from inception of injection and reports
furnished to the 0il Conservation Commission
and the State Engineer Office, giving the
results of the examination of the coupons every
three months.

¥ An inhibited fluid is used in the annulus be-~
'~ tween the casing and tubing.

QG The Oil Conservation Commission and the State
" Engineer Office are immediately notified when
re—injectign 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 six-month period.




FEI/ma

-7
The disposal of prXoduced water into unlined
pits shall be lifmited to oméfhalf barrel per
; e 7

day per well. C“//,// o

Any changes in the casing, tubing or cement
program from the plans submitted at the hearing,
with respect to the iniection wells, shall bhe
approved by the Oil Conservation Corrission and
the State Engineer Office prior to use.

Yours truly.

S. E. Reynolds
State Engineer

By: .
Frank E. Irby
Chief
Water Rights Div,



Law OFFiICES
CLARENCE E.HINKLE HINKLE, BONDURANT & CHRISTY

W, E.BONDURANT, JR.
S_B.CHRISTY IV
LEWIS C.COX,JR. ROSWELL,NEW MEXICO
PAUL W, EATON, JR.

CONRAD E.COFFIELD

HAROLD L. HENSLEY, JR. August s 1965

MICHAEL R.WALLER

HiNkLE BUILDING

0il Conservation Commission
Box 2088
Santa Fe, New Mexico

Gentlemen:

An 7w

OF COUNSEL:HIRAM M. DOW

1
TeELEPHONE H22-6510
AREA COQE 505
PosT OFFnéBox 10
-z
x

9

’65 Avg

-
- 7

\

We enclose in triplicate application of The
Atlantic Refining Company for approval of the Swearingen

Water Flood Project in the Shugart Pool.

We would like

to have this matter set down for hearing at the first
examiner's hearing in September, which we assume will

be September 8.

We are sending a complete copy of the applica-

tion to the State Engineer.

Yours sincerely,

BONDU

CEH:cs

Enc.

cc: State Engineer

cc: The Atlantic Refining Company

& CHRISTY

OCKET MALED



UNITED STATES
_ DEPARTMENT OF THE INTERIOR
S GEOLOGICAL SURVEY

BEFORE EXAMINER YIZ, " %272 ¥ oono
OiL COVSERVAT‘ON COMMISSION

r\ .IN REPLY REFER TO:

-

E%éa'éi/. A/G. 7

LS exuipm No, 7/ May 25, 1965
CASENO.__ 2 20 -
The Atlantic Refining Companj
P. 0. Box 1978
Roswell, New Mexico Re: Swearingen Waterflood Project
Shugart Pool, T. 18 S., R. 31 E.
Gentlemen: Eddy County, New Mexico

Your letter of May 17, 1965, 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 1007 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 NE%, SE4NW)%, and N/2 SE) sec. 14, and Las
Cruces 047633(b), described as the N/2 NW%, SWiNW%, SW% and S/2 SEX
sec. 14, T. 18 S., R. 31 E. There are no other lands involved in the

project area.

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
are to be converted to water injection. Only the Queen formation will

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

The proposed plan for operating your Swearingen Waterflood Project in
the area outlined above is satisfactory to this office and hereby
approved subject to approval by the New Mexico 0il Conservation Com-

mission and the following:

1. This project will be operated in compliance with the

2.

3.

New Mexico 0il Conservation Commission regulations
governing waterflood operations.

When this project is expanded to involve other operators
and interests, the correlative rights of all concerned
will be protected and therefore cooperative agree-
ments will be negotiated when injection wells are
introduced along lease lines.

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 be submitted showing the volume of water



RLB:gs

injected and average pressures for each injection
well and monthly oil and water production for the
producing wells in the project area.

Sincerely yours,

Robert L. Beekman
Acting District Engineer



OIL CONSERVATION COMMISSION
P. O. BOX 871
SANTA FE. NEW MEXICO

September 23, 1965

Mr. Clarence Hinkle

Hinkle, Bondurant & Christy
Attorneys at Law

Post Office Box 10

Roswell, New Mexico

Dear Sir:

Enclosed herewith is Commission Ordexr No. R-2969} entered in Case
No. 3302, approving the Atlantic Refining Company Swearingen-
Shugart waterflood Project.

Injection of water is to be through the six authorized water
injection wells, which shall be equipped with tubing and packers,
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.

Approval is alsc contingent upon the following conditions:

1. The coupon method of measuring corrosion is used
from inception of injection and reports furnished
to the 0il Conservation Commission and the State
Engineer Office, giving the results of the examina-
tion of the coupons every three months.

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

3. The Oil Conservation Commission and the State
Engineer Office are immediately notified when
re-injection of produced water commences and
are furnished an analysis of the produced water



OIL CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE, NEW MEXICO

-2-

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 Engineer 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, provided that any leases which have any variation in ownership
have been consolidated or pooled or otherwise covered by some kind
of agreement authorizing transfer of allowables.

Please report any error in this calculated maximum allowable im-
mediately, both to the Santa Fe office of the commission and the
appropriate district proration office.

In order that the allowable assigned to the project may be kept
current, and in order that the operator may fully benefit from the
allowable provisions of Rule 701, it behooves him to promptly notify
both of the aforementioned commission offices by letter of any change
in the status of wells in the project area, i.e., 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 received a response to water injection,
etc.

Your cooperation in Keeping the Commission so informed as to the
status of the project and the wells therein will be appreciated.

Very truly yours,

A. L. PORTER, Jr.
ALP/DSN/ir Secretary-Director

cC: Mr. Prank Irby

0il Conservation Commission - Artesia, New Mexico



ATLANTIC THE ATLANTIC REFINING COMPANY

INCORPORATED — 1870 <

PETROLEUM PRODUCTS

—i

November 15, 19657

NORTH AMERICAN PRODUCING DEPARTMENT o -
NEW MEXICO — ARIZONA DISTRICT o E SECURITY NATIONAL BANK BLDG.
S. L. SMITH, DISTRICT MANAGER

JACK BIARD, DISTRICT LANDMAN
E. R. DOUGLAS, DISTRICT GEOLOGIST P. 0. BOX 1978
A. D. KLOXIN, DISTRICT DRLG. & PROD. SUP'T. ROSWELL, NEW MEXICO
M. D. ROBERTS, DISTRICT GEOPHYSICIST
W. P. TOMLINSON, DISTRICT ENGINEER
B. R. WARE, DISTRICT ADMINISTRATIVE SUP'V.

MAILING ADDRESS

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

Attention: Mr, A. L. Porter

Re: Swearingen-Shugart Waterflood
Order No. R-2969

Gentlemen:

This is to advise that the final three injection wells in the Swearingen-
Shugart Waterflood Froject are now in service. This makes a total of six
injection wells in the project. Information concerning the first three
wells was contained in our letter to you dated “ovember 9, 1965.

All of the injection wells are campleted so that injection is down tubing
and below a packer. The casing annulus is filled with inhibited water
and corrosion coupons are installed in the well heads on wells A-6 and
B-3, Coupons are also installed in the injection manifold.

Below are data on the final three injection wells,

Packer Depth of Date
Well Setting Casing Top of Injection
Name Depth Shoe Perforations _Started
Swearingen
wB# No, 3 3312 3661t 3378! November 10
Swearingen
A% No, 6 3351 3512! 34431 November 9
Johnson
Federal #1 3270! 3347 0.H. November 9

We trust that this information will satisfy your needs. If you desire
additional data please advise,

Yours very truly,
/ l_?"’._....,v.wm--—’

>

f-"z/jf 7(//%6_“%4_»
W, P. Tomlinson

BP:jcd



ATLANTIC THE ATLANTIC REFINING COMPANY

INCORPORATED - 1870

PETROLEUM PRODUCTS

N
November 9, 1965 .
NORTH AMERICAN PRODUCING DEPARTMENT R .
NEW MEXICO — ARIZONA DISTRICT - ‘5 SECURITY NATIONAL BANK BLDG.
S. L. SMITH, DISTRICT MANAGER -

JACK BIARD, DISTRICT LANDMAN P O BOX 1978

E. R. DOUGLAS, DISTRICT GEOLOGIST i

A. D. KLOXIN, DISTRICT DRLG. & PROD. SUP'T. ROSWELL, NEW MEXICO

M. D. ROBERTS, DISTRICT GEOPHYSICIST

W. P. TOMLINSON, DISTRICT ENGINEER

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

MAILING ADDRESS

New Mexico (il Conservation Commission
P. O, Bax 2088
Senta Fe, New Mexico

Attention: Mr, A. L, Porter

Re: Swearingen-Shugart Waterflood
Order No, R-2969

Dear Sir:

The Atlantic Refining Company started injecting water into the Swearingen
Shugart Waterflood Project on November 6, 1965, We are currently inject-
ing into the Swearingen "A® No. 5 and the Swearingen "B¥ No, 4. Injection
is down tubing and below a packer, The casing tubing anulus is filled with
inhibited water and corrosion coupons were installed in the well head on key
wells,

The Swearingen ®A® No. 3 has been completed for injection and we will start
injecting into it immediately. The following table shows packer setting
depth, depth of casing shoe amd top of perforations for the three wells
that have been completed to date for injection., This information indicates
compliance with provisions of your letter dated September 28, 1965, on this

subject.
Packer Setting Depth of Top of
Depth Casing Shoe Perforations
Swearingen "A" No. 3 3152¢ 3230° 0. H,
Swearingen "A® No, 5 3390" 34701 0. H,

Swearingen "B" No. 4 35 3540 3490!



The other three injection wells are being converted presently and we will
forward completion data on them as soon as they are completed.

Yours very truly,

W. P. Tomlinson
VRC:jcb

cc: United States Geological Survey
Attention: Mr, J. A. Knauf
P. O, Drawer U
Artesia, New Mexico

New Mexico 0il Conservation Commission
Attention: Mr. M. L. Armstrong

P, O, Drawer DD

Artesia, New Mexico
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OIL CONSERVATION COMMISSION
P. O. BOX 2088
SANTA FE, NEW MEXICO

April 28, 19366

The Atlantic Refining Company
P. O, Box 1976
Roswell, Bew Mexico

Attention:s Mr, W. P. Tomlinson
Administrative Order CTB-156
Gentlemens

Reference is made to your applicaticn dated January 17,
1966, for administrative approval cf an exception to Rule
309-A of the Commission Rules and Regulations to permit the
comingling of oil production frocm your Swearingen "A® Leace
comprising the HE/4, SE/4 BW/4, and N/2 SE/4 of Section 14,
and your Swearingen "B" lease comprising the H/2 KW/4, SW/4
/4, SM/4, and 8/2 SB/4 of Secticn 14, and your Johnson
Federal Lease comprising the /2 S5E/4 of Sectiocn 11, all in
Township 18 South, Rangs 31 EBast, MPM, Fhugart Pool, Eddy
County, Hew Mexico. The United States Geological Survey has
consented to the commingling from the aforesaid leases until
such tine as the total production reaches 440 barrels per day;
all overriding royalty cwners havs agreed to the commingling
as svidenced by exscuted overriding royalty pooling agrecments
which were received in this office April 23, 1966. It is cur
understanding that each of the leases will share in the produce
tion from the waterflcod on the commingled acreage on the
basis of the number of wells lccated on each lease as compared
to the total number of wells (13) on all the leases.
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OIL CONSERVATION COMMISSION
P. O. BOX 2088
SANTA FE, NEW MEXICO

-2 April 28, 1966

The Atlantic Refining Company
Roswell, ¥Mew Mexico

Adninistrative Order CTB-156

Under the authority granted me pursuznt to Rule 309-3,
The Atlantic Refining Company is hereby authorized to comw
mingle the above-described production as proposed, subject
to the applicable provisions of the Ccumission "Manuval for
the Installation and Operaticn of Commingling Facilities.”

As the result of the pooling agreements, tha 546 barrelsa
per day stated in cur letter of Septesher 28, 1365, as the
paximum allowable which this project would be eligible to
receive under the provisions of Rule 701-E-3, providad that
the leases were consolidated, will now be conaidered as the
eoffective maximum,

Very truly yours,

A, L., PORTER, Jr.
Secratary-Directorx

ALP/DSN/asx

ccs 01l Conservation Commission - Artesia
Oil & Gas Engineering Coxmittee ~ Hobbs
United States Geological Survey - Rosgwell
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August 27, 1965

Mr. Clarence E. Hinkle
Attorney at Law

P. O. Box 10

Roswell, New Mexico

Dear Mr. Hinkle:

[ ]

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 undesignated date in August,
and which has beeir set for hearing on September 8, 1965. I
would appreciate receiving answers to the following questions
prior to the hearing, if possible. If it is not possible to
provide these answers prior tc the hearing, pleas: request
your witness to answer them at the hearing.

1. When were each of the wells completed?
2. Wwhat is the present condition of the casing?

3. Will the water produced as a result of the floodina be re-
injected?

4, Will the tubing shown on the diagrammatic sketches of the
wells be internally coated?

5. What is the expaected life of the project?

6. What is the total amount of water required:

FEI/ma Yours truly,
cc=-A. L. Porter, Jr.
F. H. Hennighausen S. E. Reynolds

State Engineer

By:
Frank E. Irby, Chief
Water Rights Div,



Noith Americ 2 Froducing Divisio-

March 26, 1976

New Mexico 0Q0il Conservation Commission
P. 0. Box 2088
Santa Fe, NM 87501

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

Re: Produced water 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 order, we submit the results
of laboratory analysis of the latest produced
water sample from the Swearingen Shugart water-
flood project.
Yours very truly,
C7{ &44&;7' '
L. C. Hudry
LCH/rd
Attachment
cc: New Mexico 0Oil Conservation Commission
P. O. Drawer DD
Artesia, NM 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, NM 87501




PRODUCTION PROFITS, INC.

Petrolcum Scrvice Laboratory
DALLAS, TEXAS

ciient_ Atlantic Richfield Company "
County Fddy state__ New exicao
Field___Shugart LeaseSwearingen Waterfloadn No.
Formation Depth Perf.
Source of Sample gd Water

Date Collected_ £¢ //er ’141/ 22375 by, [Aomes (.'2*.77 [urn

REPORT OF WATER ANALYSIS

Lab. Number A-5369 Specific Gravity 1.0743 pH 625
Total Dissolved Solids 105696  Resistivity (Ohmmeters at 68° F.) <022 Hydrogen Su!f:de___BB_S“ NT

DISSOLVED MINERAL ANALYSIS PATTERN
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Na l"'l“"l""l""l""l""‘""l""l'"'l""l""l""I""I""I""I""l""|""|' 'u.; uwluyluulunluulnnlm||u||I||||ln|||uu|u|'Ivulrm'unrmluulunluuluu C

1
1000 | 1900

P T sulmﬁﬁs‘u"%q L e T e e e T PO

100 | \ | 100

Mg HH’Hrﬁ%qm'{"r&%ﬂ*"""’“‘!wilrlli'hpl T e e I:fi:'i!H{%H%'rHHiHH{% b W}Hﬁ%zi;lr—{%{;ﬂami%“' i so,
100 | \ / 100
. Fe "llll“lIllll’llIlllllll""I””!ll"l”llll!ll'll"’““'“llillll'lllllllll'lIll'llllll“lll“"HllllHllnll'llll'llll'llll'lllI||Illllllllllll!“”!llllIHII!IIIIlIIIlIIIIIlHlIIII"lIIHh”I Col
100 {Number Below lon Symbol Indicates meq/ Scale Unit) 130
DISSOLVED SQOLIDS ANALYSIS PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS
’ mg/! meq /[l mg/l
Total Solids (Calc.) 105696 Total Undissolved Solids
© Sodium (Calc.) 33400 14505 Qil (Solvent Soluble)
fron  (Dissolved) 0 Qe Acid Solubles
Barium = = Iron as
Calcium 2850 144 .2 Calcium  _ as
Magnesium 23930 240.8 Magnesium as
Chloride 61600 1737.1 Sulfate as
Bicarbonate 676 il.l
Carbonate 0 O Organic (Ignition Loss)
Sulfate 4200 87.4 Acid Insolubles
Sand & Clay
Barium Sulfate (Quan.)
TOTAL 1RON 14 (Qual.)
SOLUBILITY CALCULATIONS '
Calcium Carbcnate Stability Index at 77° F =03 - Scaling Tendency P0S.
Calcium Sulfate Stability at 55°F
Concentration___ 87 « 36 meq /1. Calc. Solubility 8l1.72 meq/l. Percent Saturation _100.909
Barium Sulfate Stability at 95° F )
. Concentration___meq/l. Calc. Solubility meq/I. Percent Saturation
REMARKS




North American Producing Divisies

January 26, 1976

New Mexico 0il 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
Case No. 3302, concerning Atlantic
Richfield 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 water-
flood project.

Yours very truly,

L. C. Hudry

LCH:mt

Attachment

cc: New Mexico 0il Conservation Commission
P.0O. Drawer DD
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501



PRODUCTION PROFITS, INC.

Petroleum Service Laboratory
DALLAS, TEXAS

cient_ Atlantic Richfield Company

New Mexico

County Eddy _ State
Field___Shugart Lease_ SWearingen Water wey no.
Formation Depth Flood Perf.
Source of Sample_ Produced Water Sample
Date Collected : by
REPORT OF WATER ANALYSIS
Lab. Number A=-6300 Specific Gravity 1.0734 pH 6.4

Total Dissolved Solids

DISSOLVED MINERAL ANALYSIS PATTERN

103418 Resistivity (Ohmmeters at 68° F.) ______ 090

Hydrogen Sulfide ABSENT

20 15 10 5 0 5 " 10 15 20
1OoNoa ‘lHl‘lm'ullllm'lml|u|||n|||m||lullmluulunluulnulu I | .luull I 1 | -nnlnnlm|I|u|l|mlm|lnu|nu|‘uu||uu|nnlmolmclm|'nu|m.|uu !IOOO
s Iwwm}{mhmlm T T e e T T S

100

H{««{MMJW»I T X
100 \

#H so,

| 100

Fe Illl'llll'llllllllIIllIl'H“IlIII'llllhlll'lllnllllllllll‘IMIIIIIl'IIH'I|I||NIII|HI’HI|INII ll|l||lIIIIl'I'lllllllll'llllllllllllllIlIHIIIIl|II|I'N"|IllllIIlllllllIlIH'IIIIIIIIIIIHI'II" CO!

100

DISSOLVED SOLIDS ANALYSIS

{Number Below lon Symbol Indicates meq/ Scale Unit)

100

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS

mg/i

(Quan.)

mg/l meq /i

Total Solids (Calc.) 103418 Total Undissolved Solids
Sodium (Calc.) 32600 _1419.1 0il (Solvent Soluble)
Iron  (Dissolved) 0 O« Acid Solubles
Barium - - Iron as
Calcium 2880 143 hd 7 Calcium as
Magnesium 2820 231 hd 8 Magnesium as
Chloride 60000 1692.0 Sulfate as
Bicarbonate 878 14.4
Carbonate 0 0. Organic (lgnition Loss)
Sulifate 4240 88 b 2 Acid Insolubles

Sand & Clay

Barium Sulfate

TOTAL IRON 16 {Qual.)

SOLUBILITY CALCULATIONS

Calcium Carbonate Stability index at 77° F __ 03

Calcium Sulfate Stability at 95°F

Concentration___ 88 L) 19 meq/l. Calc. Solubility _@_1_'__7_3_meq/1.
Barium Sulfate Stability at 95° F
Concentration meq/l. Calc. Solubility meq/l.

REMARKS

Scaling Tendency
Percent Saturation

Percent Saturation

POS.

100.00



North American Producing Divisi o«

September 26, 1975 ////

New Mexico 0il Conservation Commission 7

P. 0. Box 2088 /

Santa Fe, New Mexico 87501 -

Attention: Mr. A. L. Porter, Jr.. -~
Secretary—Director-’y

Re: Produced water sa es required by
Copmi-sedon e ~2969 entered in
ase No. 3302 oncerning Atlantic
Richfield 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 water-
flood project.

Yours very truly,
o )
7{'/ 7 -j(f/ca
- ) _,,_-—(',,___,/

L. C. Hudry

ICH: rm

Attachment

cc: New Mexico 0il Conservation Commission
P. O. Drawer DD
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501



PRODUCTION PROFITS, INC.

Petroleum Service Laboratory
DALLAS, TEXAS

Client Atlantic Richfield Company

County Eddy state. New Mexico
Field__Shugart Lease Swearingen well No.
Formation Depth Perf.
Source of Sample Produced Water
Date Collected by

REPORT OF WATER ANALYSIS

Lab. Number A-6235 Specific Gravity 1.0688 pH 7;{ﬂ
Total Dissolvad Solids 99110 Resistivity (Ohmmeters at 68° F.) +103 Hydrogen Sulfide Present
DISSOLVED MINERAL ANALYSIS PATTERN
20 15 10 5 0 5 10 15 20
a llHlIIHIHIIIIIH‘IIII|Hnlma‘nn*u||!m\|n||llnllmxluu||mll|||l|||:l|m||ut1mr xlul|Ill:lll||lrxnl||||Ium‘n|||Hl||'lIli'“l|”lll'lll|““lllll|“'ll""l"llll'“ ?|
oo "1 000
—_ 1 L
o Jondss " i mm uh ! i
LoF T e e e e e T HOQy
— 1 L -
g L T L T T e et O R :m};:::}::n{uﬂ%ﬂﬂ{4n:{;a;a}em{:m}:m ikt o,
100 100
Fe .HI!!lllhl|Illlllllllll|l|l!||I||||H'HII‘Ilhllllllllllll|||l|!ll|l“|l|lIlIHII‘IlIIlHH'HH IH|'||lI'I’IIIIIIH‘HII’IHI'IIII'!l||||ll|‘lllllll”lllll!ll!l‘llllllIIlIlIlllllll'lllllll“!“ll CO!
100 (Number Below fon Symbol Indicates meq/ Scale Unit) 100
DISSOLVED SOUDS ANALYSIS PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS
mg/l meq /I mg/!
Total Solids (Calc.) ~ 99110 Total Undissolved Solids -
Sodium  (Calc.) 30730 1335-.0 Oil (Solvent Soluble)
lron  (Dissolved) 9 0. Acid Solubles
Barium _ - _ - fron as
Calcium - 2;2;3 ;43 .2 Calcium as
. z29: 2400 « .
Magnesium < i Magnesium as
Chloride 57399 I—gl 5.9 Sultate as
Bicarbonate 1020 16.7
Carbonate B . ___O 0. Organic (Ignition Loss) _ -
Sulfate . 42359 88-4 Acid Insclubles _
Sand & Clay —
Barium Sulfate (Quan.)
TOTAL IRON 1800 (Qual.)
SOLUBILITY CALCULATIONS
D
Calcium Carbonate Stability Index at 77° F <77 Scaling Tendency L
Calcium Sulfate Stability at 95°F
{ /] ol
Concentration_ -4 meq/l. Calc. Solubility 80.47 megq/!. Percent Saturation M
Barium Sulfate Stability at 95° F
Concentration meq/l. Calc. Solubility meq/1. Percent Saturation

REMARKS



North Amzr:cen Sroducing Divissor

September 27, 1974

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 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 order, we submit the results
of laboratory analysis of the latest produced
water sample from the Swearingen Shugart water-
flood project.

Yours very truly,

L. C. Hudry

LCH: rm

Attachment

cc: New Mexico 0il Conservation Commission
P. O. Drawer DD
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501



PRODUCTION PROFITS

DIVISION OF SONICS INTERNATIONA.L. INC.

Petroleum Service Laboratory
DALLAS, TEXAS

Client

Atlantic Richfield Company .
- County Ed_dv Staté gew N_lexic,o.
Field_Shugart Lease__SWearingen " Well No.
Formation Depth ' _Perf.
Source of Sample Produced Water
Date Colfected____8-12-74 by
REPORT OF WATER ANALYSIS
Lab. Number A-SA23K Specific Gravity 10735 pH 1.1
Total Dissolved Solids 104835  Resistivity (Ohmmeters at 68° F.) _____+QB8Y Hydrogen Sulfide__ ABSENT
T DISSOLVED MINERAL ANALYSIS PATTERN i '*"
20 13 10 5 0 b 10 15 20
Na ! Cl
100 100
Ca HCO,
10 | 10
Mg oo ] s,
10 [ 10

ALYSI ' E ED AND

\' LiD PENDED Ll ALYSI
mg/l meq /I mg/l
Total Solids (Calc.) 104835 Total Undissolved Solids
Sodium (Calc.) 33200 1442.3 0Oil (Soivent Soluble)
fron (Dissolved) 0 Qe Acid Solubles
Barium = - lron as
Calcium 3470 173,14 Calcium as
Magnesium 2430 199.7 Magnesium as
Chloride 61000 1720.2 Sulfate as
Bicarbonate 805 13.2 _
Carbonate 0 O Organic (Ignition Loss)
Sulfate 3930 Ble7 Acid Insolubles
Sand & Clay —_—
- Barium Sultate (Quan.) _______ .
JOTAL IRON 2 {Qual.)
SOLUBILITY CALCULATIONS ‘
Calcium Carbonate Stability Index at 77° F __ 18 Scaling Tendency P3S. -
Calcium Sulfate Stability at 95°F '
Concentration__ 81 « T4 meq/I. Calc. Solubility 69«81 meq/I. Percent Saturation 100.00

Barium Sulfate Stability at 95° F

Concentration

REMARKS

meq/l.

Calc. Solubility

meg/L

Percent Saturation

co,
10

Fe m|||m|nn|m||m||m|l|m|uu|m|ln|u‘lm|uu|(un|nu||mluulnnhuu natimdsifimbdunls Tl bl
10 {(Number Below lon Symbol Indicates meq/ Scale Unit)
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June 12, 1974

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 samples required by
Commission Qrder R-2969 entered in
Case No.&éigg}/concerning Atlantic
Richfield 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 water-
flood project.

Yours very truly,

L. C. Hudry

ICH:rm

Attachment

cc: New Mexico 0il Conservation Commission
P. 0. Drawer DD
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501



dorth American Producing Rivisien

June 12, 1974

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 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 order, we submit the results
of laboratory analysis of the latest produced
water sample from the Swearingen Shugart water-
flood project.

Yours very truly,

o s

L, C. Hudry

ICH:rm

Attachment

cc: New Mexico 0il Conservation Commission
P. 0. Drawer DD
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501



June 12, 1974

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

Attention: Mr. A. L. Pqpf;r, Jr.
Secretary~pirector
#

#

Re: Corrosiop—Coqﬂg; Results as per
Comtiission Ordew. R-2969 entered
in Case No. 3302, concerning
Atlantic Richfield Company
Swearingen-Shugart Waterflood
Project

Gentlemen:

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

Yours very truly,

e

} /,7 )
4 (f?— ;é/£¢4di4;22
L. C. Hudry r T
ICH:rm
Attachment
cc: New Mexico 0il Conservation Commission
P. O, Drawer DD
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501




March 7, 1974

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 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 order, we submit the results
of laboratory analysis of the latest produced
water sample from the Swearingen Shugart water-

flood project.

Yours very truly,
Ao —
L. C. Hudry

I1CH:rm

Attachment

cc: New Mexico 0il Conservation Commission

P. 0. Drawer DD
Artesia, New Mexico 88210

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



AtlanticRichfieldCompany

ARCO-?

Internal Correspondence '.
Date: February 22, 1974 .‘

To: Mr. James Cogburn - Hobbs, New Mexico

From: James P. McDonald, Jr. - Room E131 PRC, Dallas, Texas

Subject: Water Analysis
Swearingen Lease Waterflood
Shugart Field, Eddy County, New Mexico

Letter: 40-130

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

This sample was collected in compliance with the request
by the New Mexico 0il Conservation Commission for analysis
to be made quarterly on this produced water.

A copy of the attached invoice approved for payment has been
sent to Accounts Payable.

C //4'
ZQ&EEes P. McDonald, Jr. 5226/

JPM/jc



PRODUCTION PROFITS
DIVISION OF SONICS INTERNATIONAL, INC.

Petroleum Service Laboratory
DALLAS, TEXAS

ciient___Atlantic Richfield Company

County Eddy state. New Mexico
Field Shugart Lease_ Swearingen Waterflood weir no.
Formation Depth Perf.
Source of Sample
Date Collected Rec: 2-1-74 by
" REPORT_OF WATER ANALYSIS
Lab. Number —_A=-9373  Specific Gravity 10638 pH 14
Total Dissolved Solids 91438  Resistivity (Ohmmeters at 68° F.) ______«Q98 Hydrogen Sulfide___ ABSENT
DISSOLVED MINERAL ANALYSIS PATTERN
20 15 10 5 0 5 10 15 20
: prugupiiauspilupag U s ispsg G
g ' HCO,
10
wﬂ” S0,
10
Fe IIH'IHI,IIII'I"IIHlllllll‘llllhlll'lIII'IIHIII"’Nl|‘ll|l‘|l“'|lIIIIHI‘Nll HIHIT I|II'HII|IIII'IIII|IIII'llll'ml'lllllllllll"l'""lllll‘lllI'llIlllllllllllllllllllll'lll| COS
10 {(Number Below lon Symbol Indicates meq/ Scale Unit) 10
| LVED LIDS ANALYSI PRECIPITATED AND PENDED Ll ALYSI
mg/l meq/Il v mg/l
Total Solids (Calc.) 91435 Total Undissolved Solids’
Sodium (Calc.) 28600~ J_Zh.z_'_é Oil (Solvent Soluble)
fron  (Dissolved) 0 pe Acid Solubles
Barium = - iron as
Calcium 2890 . Calcium as
Magnesium 2350 2 Magnesium as
Chioride 521007 1469.2 Sulfate as
Bicarbonate 798 l'b o
Carbonate 0 4 Organic (Ignition Loss)
Sulfate 4700 978 Acid Insolubles
Sand & Clay
Barium Sulfate (Quan.)
JOTAL iRON 2 {Qual.)
SOLUBILITY CALCULATIONS
Calcium Carbonate Stability Index at 77° F __e92 Scaling Tendency Pes.
Calcium Sulfate Stability at 95°F
Concentration_97'_7.§_ megq/l. Calc. Solubility _8_2_'_3_0_meq/ I Percent Saturation _‘0_03_00_
Barium Sulfate Stability at 95° F
Concentration meq /1. Calc. Solubility meq/l. Percent Saturation

REMARKS
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December 18, 1973 e

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 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 order, we submit the results
of laboratory analysis of the latest produced
water sample from the Swearingen Shugart water-
flood project.

Yours very truly,

L. C. Hudry
Attachment

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

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




e

PRODUCTIO

N PROFITS

DiVISIaN OF SCNITS INTERNATIONAL, INC.

Petroleumn Sercice Laboratory
DALLAS, TEXAS

Client Atlantic Richfield Company
L County Lddy State__New Mexicg
Fiatd____Shugaxt Lease__Swearingen Weil No.
Formation Depin Perf.
Scurce of Sampla. Produced Water _
Date Coliested__LRoc: 11-0-73 by

REPORT OF WATER ANALYSIS

Lab. Number A-5295 Specific Gravity 10644 pH 7.2
Totai Dissolved Solids 69364  Resistivity (Ohmmeters at 68° F.) + 101 Hydrogen Sulfide_ ABSENT
DISSOLVED MIMNIRAL AMALYSIS PATTERN
20 15 10 hJ 0 5 10 15 20
Na HHPHAES I R D 1 H M + o aes T t il (131} Cl
100 Illllll/’llllll?llxll e e 100
K i i uup 1l ||,/:4‘ I ||‘ ! | HH 1 THITRIA
Ca T i ' ‘!, %{Hn,‘. it .!H{::n'f?}%i:ﬂ» inn%u:;ﬁr':% “5! ]H{ﬂ..'; |.||z| l}hfzgiﬁ!}.r{ HCO,
10 ) 10
Tl bl bl st el
I\jg "’ﬁ—i—}%,lh[jﬂ‘ il “’M‘lilﬁrd%ﬁr” '.”;W l .?"rriﬁ-thFi '54:%’31 .:ii}}%:?lmﬁﬁ}‘s::}i; {}:!! H ’%‘LHHI.I.T it %H ::::,2:;:,:%%;[:“:;!;% SO,
10 10
F I i bbbl hon b
€ I?Hlllil]i“hllll!lli! HIIIHHI“HI!IIl’llhNIH'HH|l|Hl|H![IHl IIH!IHI lmmlillii }:Hlllll'llllhl'l'lm uuhm[nnhmhm IlH'HHI!IIhIIIIlHII H”I“thlllll"lllll CO!
16 (Number Below lon Symbol Indicates meq/ Scale Unit) 19
L}
DISSOLYED SQLIDS ANALYSIS PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS
mg/! meqg/l mg/l
Total Solids (Calc.) 89844 Total Undissolved Solids
Sodium (Calc.) 28200 _1225.3 Oil (Solvent Soluble)
Iron  (Dissoived) 0 O Acid Solubles
Barium - n Iron as
Calcium 2700 12407 Calcium as
Magnesium 2390 196 Magnesium as
Chloride 51700  1457.9 Sulfate as
Bicarbonate 634 10«4
Carbonate 0 0. rganic (!gnition Loss)
Sulfate 4240 S538s2 Acid Insolubles
Sand & Clay —
Barium Sulfate (Quan.)
TOTAL_IRON - (Qual.)
SOLUBILITY CALCULATIONS
Calcium Carbonate Stability Index at 77° F __'g_ Scaling Tendency P3S.
Calcium Sulfate Stability at 95°F
Concenfratﬁon_ﬁiﬂ meg/l. Calc. Solubility Mmeq/l. Percent Saturation 100.00

Barium Sulfate
Concentration

REMARKS

Stability at 95° F
meq/l.

Calc. Solubility

meq/l. Percent Saturation



November 9, 1973

New Mexico 0il Conservation Commission

pP.

0. Box 2088

Santa Fe, New Mexico 87501

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

Secretary-Director

Re: Corrosion Coupon Results as per

Commission Order R-2969 entered

in Case No. 3302, concerning

Atlantic Richfield Company

Swearingen Shugart Waterflood Project

Gentlemen:

As

per the above order, we submit the results

of laboratory analyses of the latest exposed
corrosion coupons,

Yours very truly,

L.

LC

At

cce:

N T

i A -’7" M
C. Hudry

H:rm
tachment

New Mexico 0Oil Conservation Commission
P. O. Drawer DD
Artesia, New Mexico 88210

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




THE ATLANTIC REFINING COMPANY

INCORPORATED - 1870

ATLANTIC

PETROLEUM PRODUCTS
April 26, 1966

NORTH AMERICAN PRODUCING GROUP SECURITY NATIONAL BANK BLDG.
NEW MEXICO — ARIZONA DISTRICT MAILING ADDRESS
S. L. SMITH, DISTRICT MANAGER
JACK BIARD, DISTRICT LANDMAN P. 0. BOX 1978
. DOUGLAS, DISTRICT GEOLOGIST ROSWELL, NEW MEXICO 88201
. KLOXIN, DISTRICT DRLG. & PROD, SUP'T.
. ROBERTS. DISTRICT GEOPHYSICIST

. TOMLINSON, DISTRICT ENGINEER
. WARE, DISTRICT ADMINISTRATIVE SUP'V.

mgz>nm
29oUD

New Mexico 0il Conservation Commission /ap
P. 0. Box 2088 3;: o
Santa Fe, New Mexico

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

Re: Corrosion coupon Zesults
as per Comyises .R-2969
entered i Case #3302, doncerning
The AtlantIt—Refining” Company

21 G HY 12 4dy 99, gzz?zzzgen-Shugart Waterflood

As per the above order, we are required to submit the results of the rate
of corrosion of the coupons in the Swearingen-Shugart Waterflood Project.
Attached are the results from our laboratory concerning the corrosion
rate for the next three month period.

\L (;gi f,,w' Yours vegy truly,

W. P. Tomlinson

WPT: jchb

cc: New Mexico 0Oil Comservation Commission
P. O. Drawer DD
Artesia, New Mexico

Mr. Frank Irby



SWEARINGEN LEASE WF, SHUGART FLD, NEW MEXICO
WATER INJECTION SYSTEM

CORROSION COUPON EXPOSURE RESULTS

WEIGHT CORROSION
COUPON o EXPOSURE LOSS RATE TYPE
LOCATION NUMBER Dates Days Volume (gms) (MPY) ATTACK
Supply Water
(Bar-type
Stations at
Water Plant)
West Leg of E-861 11-6-65--12-2-65 26 800 BWPD 0.2978 5.2 Surface roughened
Manifold E-862 0.3018 5.2 Scattered shallow
pits.
E-873 12-2-65--3-2-66 90 1244 BWPD 1.0252 5.0 Scattered Attack w/ a
few deposits & gouges
Fast Leg of E-863 11-6-65--12-2-65 26 1200 BWPD 0.2642 h.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 1244 BWPD 0.8430 4.2 Scattered attack w/ a

few deep pits & gouges



WEIGHT CORROSION ‘
COUPON EXPOSURE LOSS RATE TYPE
LOCATION NUMBER Dates Days Volume (gms) (mpy) ATTACK
Water Injection
Wells
(Bar-type
Stations at
Wellhead)
A-6 WIW E-865 11-13-55--1-18-66 66 450 BWPD 0.9738 6.5 General corrosion
E-866 0.9628 6.5 w/broad shallow pits.
E-869 1-18-66--3-2-66 43 478 BWPD 0.3820 4,0 Scattered Pitted
Areas.
B-3 WIW E-86T7 11-13-65--1-18-65 66 288 BWPD 0.7034 b7 Even etch w/areas of
E-868 0.8032 5.4 surface roughening
B-827 1-18-66--3-2-66 43 271 BWPD 0.2265 2.4 Scattered shallow pits

s\mmdmme corrosion at
ends.



— Formerly
ATLANTIC THE ATLANTIC REFINING COMPANY

INCORPORATED — 1870

NORTH AMERICAN PRODUCING GROQUP
NEW MEXICO - ARIZONA DISTRICT
S. L. SMITH, D.STRICT MANAGER

AtlanticRichfieldCompany

PETROLEUM PRODUCTS

June 1k, 1966 =

Juw 1S M 7 S3

SECURITY NAT[B&AL BANK BLDG.
- o
MAILING ‘ADDRESE.0)

CK BIARD, DISTRICT LANDMAN P. 0. Box 197
JA N D3 h
E. R. DOUGLAS, DISTRICT GEQLOGIST ROSWELL, NEW MEXICO 88201

AL
M.
W,
B.

D.

D
P
R

KLOXIN, DISTRICT DRLG. & PROD. SUP'T.
. ROBERTS, DISTRICT GEOPHYSICIST
. TOMLINSON, DISTRICT ENGINEER

. WARE, DISTRICT ADMINISTRATIVE SUP'V,

State of N=w Mexico
0il Conservation Commission
Santa Fe, New Mexico

Attention: Mr. Dan Nutter

Re: Swearingen Pool Waterflood

Gentlemen:

Several weeks ago I furnished you with copies of Overriding Roylaty Pooling
Agreements executed by all overriding royalty owners except Tenneco Oil
Company. We now enclose a ratification which has been executed by Tenneco,
Continental 0il Company, and New York Life Insurance Company. Tenneco felt
this was only proper inasmuch as they owned a common interest with
Continental which was not reflected in the division order, and New York
Life held & mortgage on a portion of the royalty. This apparently is a
result of the Delhi-Taylor purchase. At any rate, we now have instruments
signed by all of the owners. This should close your file.

Yours very truly,

ATTANTIC RICHFIELD COMPANY

-

A - Cy S N j)
g 'Z,Z’-—é ‘ :(/ //J' ﬁ’ ,/l/{ é/{g/ l’/‘

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



LOCATION

Supply Water

(Bar-type
Stations at
Water Plant)

East Leg of
Manifold

SWEARINGEN LEASE WF, SHUGART FLD, NEW MEXICO

0.3564

. A WATER INJECTION SYSTEM
[m
) CORROSION COUPON EXPOSURE RESULTS
-
(5.
= WEIGHT CORROSION
COUPON EXPOSURE LOSS RATE TYPE
NUMBER Dates - Days Volume (gms) (MPY) ATTACK
T (BWPD)
E-863 11/6/65-=-12/2/65 26 1200 0.26u2 4.5 Even etch w/somt
E-864 0.2538 4.3 edge attack &
o . minor pitting.
E-875 12/2/65--3/2/66 90 la2uy 0.8430 4.2 Scattered attacl
: . ‘'w/a few deep pif
& gouges.
E-876 12/2/65--4/15/66 134 See 1.1316 3.7 Scattered attacl
: o Remarks w/gouges &
pitting. -
E-992 4/15/66--7/12/66 88 " 0.8301 4,2 Scattered attacl
. w/some deep piti
)
\ .
E-999 5/25/66--7/12/66 48 " 3.3 Scattered attac]

w/pitted areds.



LOCATION

Supply Water

(Bar~-type
Stations at
Water Plant)

West Leg of
Manifold

Od'

€0UPON
NUMBER

E-861
E-862

E-873

E-874

E-990

E-1000

SWEARINGEN LEASE WF, SHUGART FID, NEW MEXICO

WATER INJECTION SYSTEM

CORROSION COUPON EXPOSURE RESULTS

EXPOSURE
Dates Days Volume
. . (BWPD)
11/6/£65--12/2/65 26 800
12/2/65--3/2/66 90 124y
12/2/65--4/15/66 134 See
. Remarks
4/15/66~--7/12/66 88 "
)
us "

 5/25/66--7/12/66

= e

WEIGHT
LOSS
gms

0.2978
0.3018

1.0252

1.1030

0.7201

[}

0.3612

CORROSION

RATE TYPE

(MPY) ATTACK

5.2 Surface roughened

m.N

Scattered shallow
pits.

Scattered attack

. w/a few deep pits

& gouges,

Scattered attack
w/gouges & pitting

.

Scattered attack
w/pitted areas.

Scattered attack
w/some deep pits.

4



LOCATION
Water Injec~

tion Wells
(Bar-type
Stations at
Wellhead)

B-3 WIW

SWEARINGEN LEASE WE,

SHUGART FLN., NEW MEXICO

WATER INJECTION SYSTEM

CORROSION COUPON EXPOSURE RESULTS

ks = o -
g LR L

g
iy

WEIGHT CORROSION
COUPON EXPOSURE LOSS ‘RATE TYPE
NUMBER Dates Days Volume .(gms) (MPY) -ATTACK
N (BWPD)
E-867 11/13/65--1/18/66 66 288 0.8032 S.u4 Even etch w/area:
E-868 0.7034 4.7 . of surface rough.
ening.
E-872 1/18/66--3/2/66 u3 271 0.2265 2.4 Scattered shallov
_ 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
no attack on one
* mpu.nmc .
E-995 4/15/66--7/12/66 88 " 0.7289 3.7 Scattered mﬁmwox
. w/deep wMﬁm,.m_
A C
E-998 5/25/66--7/12/66 U8 " 0.4276 4.0 Even etch w/areas

of deep pits.:



LOCATION

Water Injec-

SWEARINGEN LEASE WF, SHUGART FLD., NEW MEXICO

WATER INJECTION SYSTEM

CORROSION COUPON EXPOSURE RESULTS

tion Wells
(Bar-type
Stations at
Wellhead)

A-6 WIW

WEIGHT CORROSION
COUPON EXPOSURE LOSS RATE TYPE
NUMBER Dates Days Volume (gms) (MPY) ATTACK
) : (BWPD) .
E-865 11/13/65--1/18/66 66 4so 0.9738 6.5 General corrosion
E-866 0.9628 6.5 w/broad shallow
. pits.
E-869 1/18/66--3/2/66 43 478 0.3820 4.0 Scattered pitted
_ A . areas.
E-870 1/18/66--4/16/66 88 See 0.5915 3.0 Scattered pitted
_ Remarks areas w/some
broad, deep pits.
E-996 4/15/665--7/12/66 88 " 0.9469 4.8 Scattered attack
‘w/some sharp,, dee]
% pits. .
o .%”,
E~997 5/25/66--7/12/66 48 " 0.515u4 4.8 Scattered attack

Lo
Co Ll e
RN

w/some pitting:&
broad areas:-nQ:i -
attack.




August 17, 1966

Atlantic Richfield Company
P. O. Box 1978
Roswell, N. M,

Attn, Mr, W. P. Tomlinson

OGentlemen:

Receipt of a copy of your letter to the 0il Conservation Com-
mission dated August 10, 1966 and the attached results of your
coupon tests in the Swearingen=Shugart Waterflood Project are
gratefully acknowledged.

PEI/ma Yours truly,
cc-0il Conservation Commission
S. E. Reynolds
State Engineer

By:
Frank E, Irby
Chief
Water Rights Div.

‘68 fuc 18 ik o



kortn American Froduciag Divisior

February 17, 1967

‘A
J’fﬁ o 2, &
New Mexico 0il Conservation Commission Y I S s
P. 0. Box 2088 a7
Santa Fe, New Mexico e

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

Re: Corrosion Coupon Results as per
Commission Order R-2969 Entered
in Case No. 3302, 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 coupon tests in the
Swearingen-Shugart Waterflood Project. Attached are

the results of laboratory analyses of the latest exposed
coupons.

Yours very ﬁgggy,

P

S S b

W. P. Tomlinson
WeT: jeb
Attachments

cc:  New Mexico 0Oil Conservation Commission
P. O. Drawer "DD"
Artesia, New Mexico

New Mexico State Engineers Office
State Capitol

Santa Fe, New Mexico

Attention: Mr. Frank Irby



SWEARINGEN LEASE WE, SHUGART FLD., NEW MEXTCO
WATER INJECTTION SYSTEM

CORROSION COUPON EXPOSV.RE RESULTS

WEIGHT CORROSION

COUPON EXPOSURE LOSS RATE TYPE

LOCATION ‘NUMBER Dates Days Volume -(gms) (MPY)  ATTACK
B, (BW)

Water Injection ’
EW*WWﬁ IF-148 10/7/66--11/18/66 2 Sce 0.0756 0.81 Even clteh w/isolate
annmonm;ﬁ : Remarks sharp pits.
Wellhead) F-149 0.0727 0.78
A=G WIEW F-186 11-18-66-=-1-24-67 67 15,596 0.0202 0.13 Even cteh with

r-187

0.0199 0.13 small uarea of
_ \ minor attack.



SWEARTNGEN LEASE WFE, SHUGART FLD,, NEW MEXTICO

: WATER INJECTTON SYSTEM

e et e+ e . e e e

CORROSION COUPON DXPOSURE RESULTS

Walter Injecetion

Wells
(Bur-type
Stations at
Wellhead)

B-3 WIW

WEIGHT CORROSION

COUPON EXPOSURE LOSS RATE TYPE
‘NUMBER Dates , Days Volume -(gms) (MPY) NTTACK

g} (BW)

r
I'-1.50 1L0/{/66--11/18/66 2 See 0.0551 0.58 Fven etceh w/

. Remarks scatlered pitted
F-151 0.0669 0.7 areas.
F-184 11-18-66--1-2U4-067 67 3,921 0.00U6 0.030 Even etch
F-185 0.00u5 0.030



SWEARINGEN LEASE WF, SHUGART FLD, NEW MEXICO

WATER INJECTTON SYSTEM o bay

CORROSTON COUPON EXPOSURE RESULTS

WEIGHT CORROSION
COUPON EXPOSURE LOSS RATE TYPE
LOCATION NUMBER Dates . Days Volume (gms)’ {MPY) ATTACK
: (BwWy

Supply Water P~ LU L0o/7/66--11/18/66 U2 See 0.0608 0.6u Scattered attack
(Bar-type : remarks . i w/minor pitting.,
Stations at F-145 0.0635 D.68

Walter Plant)
WEST LEG r-190 11-18-66~~1-24-67 56,749  0.0243 0.16 Even etch with
OF MANIFOLD F-191 “ 0.0301 0.20 scattered arcas

of minor pits.



SWEARINGEN LEASE Wr, SHUGART FLD

NEW MEXICO

L]

WATLER INJECTION SYSTEM

CORROSION COUPON EXPOSURE RESULTS

WEIGHT CORROSION
COUPON EXPOSURE LOSS RATE TYPE
LOCATICN NUMBER Dates . Days Volume (gms)’ {MPY) ATTACK
A (BW)
Supply Water F-116 10/7/66--11/18/66 12 Sce 0.1LG6O L.2 Scuttered atta
(Bar-type remarks . N w/pits.
Stations at F-1u47 0.1335 L.u
Walter Plant)
TAST LEG OF F-188 11-18-066~-1-21=~67 67 59,749 0.0080 0.053 Even e¢tceh.
e e F-189 , 0.0076 0.050

MANTEOLD




North American Froducing Divis.en

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

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

Re: Swearingen Waterflood Project
Shugart Pool
Eddy County, New Mexico

Gentlemen:

This is to advise you that as of February 13, 1957, 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 appreciable volume of water since its conversion to in-
jection in November, 1965, even though available 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.

Attached is a map showing the location of the subject well with
respect to the project. If any additional Information is
desired please let us know.

Yours very truly,
W. P, Tomlinson
WPT:jeb
Attachment
ce: U.B.G.S.
P. 0. Drawer "U"

Artesia, New Mexico
Attention: Mr. J. A. Knauf
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North American Producing Division
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November 4, 1966

New Mexico 0il Conservation Commission
P. 0. Box 2038
Santa Fe, New Mexico

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

Re: Corrosion Coupon Results as per
Commission Order R-2969 Entered
in Case #3302, 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 coupon tests in the Swearingen-Shugart
Waterflood Project. Attached are the results of laboratory
analysis of the latest exposed coupons.

Yours very truly,

W. P. Tomlinson
WeT: jeb
Attachnment

cc: New Mexico 0il Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico

New Mexico State Engineer's Office
State Capitol

Santa Te, New Mexico

Attention: Mr. Frank Irby



SWEARINGEN LEASE WF, SI!HUGART FLD. NEW MEXICO
WATER INJECTION SYSTEM

CORROSION COUPON EXPOSURE RESULTS

ol AT
WEIGHT CORROSION
T COUPON EXPOSURE 1.0SS ‘RATE TYPE

LLOCATION NUMBER Dates Days Volume .(gms) (MPY) -ATTACK
Water Injec- (BWPD)
tion Wells
(Bar-type E-867 11/13/65--1/18/66 66 288 0.8032 5.4 Even etch w/areas
Stations at E-868 0.7034 .7 of surface rough-
Wellhead) ening.
B-3 WIW

E-872 1/18/66--3/2/66 L3 271 0.2265 2.4 Scattered shallov

pits w/general
corrosion at ends

E-871 1/18/66~-=-4/15/66 87 See 0.7359 3.7 Scattered attack
Remarks X w/a few deep pits
& broad areas of
no attack on one
side.

E-995 U/15/66--7/12/66 88 " 0.7289 3.7 Scattered attack
i w/deep pits.

E-9658 5/25/66--7/12/66 48 " 0.4276 4.0 Even etch w/areas
of deep pits to
.025™

-1 7/12/66--10/7/66 87 " 0.6863 3.5 Scattered pitted

attack w/areas of
deep pits to .02!



SWEARINGEN LEASE WF, SHUGART FLD, NEW MEXICO
WATER INJECTION SLSTEM

CORROSION CQUPON EXPOSURE RESULTS

WEIGHT CORROSION
COUPON EXPOSURE LOSS RATE TYPE
LOCATION NUMBER Dates Days Volume gms (MPY) ATTACK
(BWPD)
Supply Water E-861 11/6/65--12/2/65 26 800 0.2978 5.2 Surface roughene:
(Bar-type E-862 0.3018 5.2 Scattered shallo
Stations at pits.
Wuter Plant) :
West Leg of E-873 12/2/65--3/2/66 90 l2uy 1.0252 5.0 Scattered attack
Manifold w/a few deep pit:
& gouges.
E-874 12/2/65--4/15/66 134 See 1.1030 3.6 Scattered attack
Remarks : . w/gouges & pitti
E-990 4/15/66--7/12/66 88 " 0.7201 3.6 Scattered attack
w/pitted areas.
E-1000 5/25/66--7/12/66 L8 " 0.3612 3.4 Scattered attack
w/some deep pits
F-3 7-12-66--10-7-66 87 See 0.6167 3.2 Severe attack
Remarks w/sharp deep

pits to .025"



LOCATION

Supply Water

(Bar-type
Stations at
Water Plant)

East Leg of

Manifold

COUPON

NUMBER

E-363
E-86L4

E-875

E-876

E-992

SWEARINGEN LEASE WF, SHUGART FLD, NEW MEXICO

WATER INJECTION SYSTEM

CORROSION COUPON EXPOSURE RESULTS

WEIGHT CORROSION
EXPOSURE LOSS RATE TYPE
Dates Days Volume .(gms) (MPY) ATTACK
(BWPD) _
11/6/65--12/2/65 26 1200 0.26u2 4.5 Even etch w/some
0.2538 4.3 edge attack &
minor pitting.
12/2/65--3/2/66 90 124y 0.8430 4.2 Scattered attack
w/a few deep pit
, & gouges.
12/2/65--4/15/66 134 See 1.1316 3.7 Scattered attack
: Remarks w/gouges &
pitting.
4/15/66--7/12/66 88 " 0.8301 4.2 Scattered attack
) w/some deep pits
5/25/66--7/12/66 ug n 0.3564 3.3 Scattered attack
w/pitted areas.
7/12/6G--10/7/66 87 hd 0.3395 1.7 Scattered attack

w/sharp pits.



LOCATION

Water Injec-

tion Wells
(Bar-type
Stations at
Wellhead)

A-6 WIW

SWEARINGEN LEASE WF,

SHUGART FT.D, NEW MEXICO

WATER INJECTION

S.STEM

CORROSION COUPON EXPOSURE RESULTS
WEIGHT CORROSION
COUPON EXPCSURE L LOSS RATE TYPE
NUMBER Dates Days Volume (gms) (MPY) ATTACK
(BWPD) _

E-865 11/13/65--1/18/66 66 450 0.9738 6.5 General corrosion

E-866 0.9628 6.5 w/broad shallow
pits.

E-869 1/18/66-=-3/2/66 43 478 0.3820 4.0 Scattered pitted
areas.

E-870 1/18/66--4/16/66 88 See 0.5915 3.0 Scattered pitted

Remarks . areas w/some
broad, deep pits.

E-896 4/15/66-=-7/12/66 88 v 0.9469 4.8 Scattered attack

: w/some sharp, deej
pits.

E-997 5/25/66--7/12/66 ug " 0.5154 4.8 Scattered attack
w/some pitting &
broad areas no
attack.

F-2 7/12/66--10/7/66 87 v 1.1922 6.1 Severe attack

w/sharp deep pits
to .020"



December 19, 1965

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

Attention: Mr. A. L. Porter, Jr. /?sp
Director Secretary ) e

Re: Corrosion Coupon Results as B N
Commigsi 6 ered R

~in"€&se No. 3302, Copcerning
“Atlantic. Richiield Company
Swearingen~Shugart Waterflood Project

Gentlemen:

As per the above Order, we are requiired 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 ex-

posed coupons.,

Yours very truly,
el S p—T 7
S i
~ I/Z;V @W
W. P. Tomlinson

WPT: jcb

Attachments

cc: New Mexico 0il Conservation Commission
P. O. Drawer "DD"
Artesia, New Mexico

New Mexico State Engineer's Office
State Capitol

Santa Fe, New Mexico

Attention: Mr. Frank Irby



SWEARINGEN LEASE WF, SHUGART FLD., NEW MEXICO

: WATER INJECTION SYSTEM

nOwWOmHOZ COUPON EXPOSURE RESULTS

o’

WEIGHT CORROSION

COUPON EXPOSURE 1.0SS RATE TYPE :
LOCATION ‘NUMBER Dates Days Volume +(gms) ‘(MPY) ATTACK
- (BW)
Water Injection -
wells .
(har-type F-150 10/7/66--11/18/66 42 See 0.0551 0.58 Even etch w/
Stations at ; _ Remarks . scattered pitted
wellhead) F-151 0.0669 0.71 areas.
-3 WIW




‘ SWEARINGEN LEASE WF, SHUGART FLD., NEW MEXICO
WATER INJECT1ON SYSTEM

CORROSION COUPON CXPOSV.RE RESULTS

Y4

) WEIGHT CORROSION

COUPON EXPOSURE 1L0SS RATE TYPE
LOCATION ‘NUMBER Pates Days Volume -(gms) «(MPY) ATTACK
- (BW)
Water Injection _ a
._.Mluﬁwpw.hn.m...n e F-1u8 10/7/66--11/18/66 y2 See 0.0756 0.81 Even etch w/isolated
m.nsﬁwowm at . - : Remarks sharp pits.
Wellhead) F-149 = o 0.0727 0.78

A-6 WIW



DOCANTION

'SWEARINGEN LEASE WE, SHUGART TLD, NEW MEXICO

WATER INJECTION SYSTEM o

- CORROSION COUPON EXPOSURF RESULTS

WEIGHT CORROSION

Supply Water

(Bar-type
Stations at

Walter Plant)

WEST LEG
O MANIFOLD

COUPON EXPOSURE LOSS RATE TYPE
NUMBER Dates . Days VYolume (gms)’ . (MPY) ATTACK
A : (BW)
F-1uUu 10/7/66--11/18/66 42 See 0.0608 0.64 Scattered attack
: . remarks. w/minor pitting.
F-1u5 0.0635 0.68

”
’




v SWEARINGEN LEASE WF, SIUGART FLD., NEW MEXICO

WATER INJECTION SYSTLCM

CORROSION COUPON EXPOSURE RESULTS

WEIGHT  CORROSION
COUPON EXPOSURE LOSS RATE TYPE
LOCATI N NUMBER Dates . Days VYolume (gms)’ (MPY) ATTACK _
_ (BwW)
Supply Water F-146 10/7/66--11/18/66 L2 See 0.1160 1.2 Scattered attack
(lar=-type ‘ : : remarks. w/pits.
Stations at F-147 0.1335 l.4 .

Water Plant)

DLAST LEG OF _ .
MANTFOLD ‘ _ :




AtlanticRichtieldCompany

North American Producing Division
New Meco-Arizona District

BT Hay 23 an e oe

”

May 22, 1967

New Mexico 0il Conservation Commission
P. 0. Box 2088
Santa Fe, New Mexico }

Attention: Mr. A. L. Porter, Jr. :)f,/éZ(:/

Secretary Director

Re:

1¢ 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

Swearingen-~Shugart Waterflood Project. Attached are

the results of lgboratory analyses of the latest ex-

posed coupons.

Yours very truly,

-

D AR PIIPOY AR S

W. P, Tomlinson

WpT:Jjch
Attacnment

cec: New Mexico 0il Conservation Commission
P. 0. Drawer ''DD"
Artesia, New Mexico

New Mexico Stste Engineer's Office
State Capitol

Santa Fe, New Mexico

Attention: Mr, Frank Irby




LOCNTTON

x:;&ﬁ%hﬁﬁ%cd
A uxﬁ<tn;ll
Sitalilious at

Viater Plant)

LAST LG OF

MANTITOT,D

2

N LEASE WI, SHUGART FLD. .

NEW MiEXTCO

- WATER INJECTION SVSTEM

CORROSION COUPON EXPOSURE RESULTS
o Aa WEIGIT CORROSION i
COUPON EXPOSURE LOSS RATE LYPE
NUMBER Dates nays Volume (gms)’ (MPY) ATTACK
. aw
r-140 10/7/66--11/18/66 h2 Sce 0.1160 1.2 Scattered attacl
_ : : remarks. w/pits.
F-147 0.L1335 1.4 o .
188 11-18~66--1-24~67 67 59,749 0.0380 0.053 Even etch.
£-1%9 o . : 0.0076 0.050
F-500 1-24-67--3-22-67 57 36,099 0.0166 0.13 Even etch. w/fer
r-301 , . small areas of

! 0.0160

attack



WO MEXICO

- SWUARIENGN TaMsE WE L SHUGARY KL, N

VWATDR INJERCTTON SVSTIRY

CORROSION COUPON EXPOSURE RESULTS

WEIGIT CORROSICN i
™V b " .
coureN EXPOSURE LOSS RATE TYPE
FOCATTON NUMBER Lates . Days Volume  {(gms)’ . pY) ATTACK
. . = (5
Sapply Water F-1uy 10/7/66--11/18/66 42 Scea 0.0608 0g.64 Scattered attacl
(Buw=type : : : . remarks. w/minor pitting.
Stations at T-1U5 0.0635 0.68
nler pPlant) .
=120 11-18-66~-1-2U=-G7 59,749 -0.02u3 0.16 Even etch with
O MANTEOLD r-191 ) 0.03201 0.20 scattered arcas
. : Co of minor pits.
N ¥ h
: r-298 o 1-24-67--3-22-67 57 d 36,099 . 0.1060 . 0.82 Scattered attack
Lt - F=299 . 0.1521 1.18 w/gouges & pitti
)
\ .



SWEARY

NEW MEEXT CO )

CORROSION COUPON IXPOSURE RESULTS

; WEIGHT CORROSION
COUPON LXPOSURE LOSS RATE TYPE
LOCATTON NUMPER Patcs Days Volume +(gms) ((MPY) ATTACK
. . (BW)
Viater injection oo ~ :
-148 10/7/66--11/18/66 42 Saee 0.0756 0.81 Even elteh w/isolatc
_ . . Remarks sharp pits.
F=-lu9 _ u.0727 0.73 ‘
A= WTW =180 11-18-66--1-2U=067 67 15,596 0.0202 0.13 Even etech with
R =187 _ 0.0199 0.13 small arca of
L v minor attuck.
7
£-302 1-24-67--3-22-067 57 18,041 0.1378 1.07 Scattered pitted
s F-305 . 0.1663 1.29 arcas w/some deep
' . : pits



. ' ‘ OVWEARINGEN LIASE Wit SHUGARY FPLD.. NEW MEXICO

2

WATER INJECTION SYSTEM

CORROSION COUPON XPY0Si RE RESULTS

WEIGHT CORROSION
COUYON EXPOSURE LOSS RATE TYPE
LOCATTON NUNMBER Dales Days Volunc {gms) (MPY) NTTACK
T : . : (BW)
.....:_.:.FIU_.‘&S.,‘._OC.P..,MAO,.M : r
m %WWﬁ%tc 1-150 10/7/66--11/18/G0G 42 sce 0.0551 0.58 Even eteh w/
Slaiions at . o : “Remarks . scattered pitted
wellhcad) =151 0.0669: 0.7 areas,
b= Wi . .
e 11-18-066~-~1-2L-~-67 67 3,921 0.3046 0.030 Even ctch
. : . 0.00u45 0.030 _
r-303 - 1-20-067--3-22-067 57 ! 3,558 - 0.0225 - 0.17 Even etch.
. F-30u , 0.0237 0.18 w/scattered arcas
. ' : of vecry minor
attack



finsncRichhetcl ompaay

North American Producing Division

Lo

August L, 1967

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

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

Re: Corrosion Coupon Results as per
Cormission Order R-2959 Entered
in Case No. 3302, Concerning
Atlantic Richfiéld Company
Swearingen-Shugart Wabterflood 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 Project. Attached are

the results of laboratory analyses of the latest exposed

coupons.

YMESW?XEEEJ, ~
< 7 -J

W.P. Tomlinson
WPT/mm
Attachments

cc: New Mexico OilConservation Comnission
P.0. Drawer "DD"
Artesia, New Mexico

New Mexico State Engineers Office
State Capitol

Santa Fe, New Mexico

Attention: Mr. Frank TIrby

"ol fug




LT S Zn:./.» NGEN LeASL v SHUGAWRY 2D .. NEW NEXICO -,
; S WATER INSECTION SYSTEM | gl
. ) 3
» CORROSION COUPON EXPOSURE RESULTS o - .
ravs m
" . WEIGHT CORROSION . <
COUPON EXPOSURE LOSS RATE TYPE: =
aase NUMDE] Dates . bays Volume (gms) =~ . (MPY) ATTACK "
_ B (BW) . N _
F-140 © 10/7/66--11/18/66 42 Sce 0.1160 1.2 Scattered attac
. , . : remarks. w/pits.
=147 _ 0.1335 1.4 o '
T-188 11-18-66--1-24-67 67 - 59,749  0.0080 0.053 Even etch.
F-189 , S . 0.0076  0.050
F-300 1-24-67--3-22-67 57 wmvomm 0.0166 0.13 Even etch. w/f
- F-301 S ! : 0.016C 0.12 small areas of
: . _ . _ ‘ attack
F-2380 .wumwumwnnmnwm:mw - 58 61,649 0.0515. 0.39 Scattered pitte
F-316 - . 0.0L456 0.35, attack w/some
. _ , deep pits
3



s SWUARINGSN LEASE WP, SHUGART FID, NEW MEXTICO

. ° v ”T“ c
‘ - ) WATER INJECTTON SYSTEM 3
CORROSION COUPON EXPOSURE RESULTS o <z
\\ . . ? .
G WEIGIIT CORROSION 8 i
COULON EXPOSURE LOSS RATE . TvPE
LOCATTON NUMIER pDates . Days ¥Yolume (gms)' . (MPY) " ATEACK
| — W)
F-1u4 10/7/66--11/18/66 42 Sec 0.06G08 0.64 Scattered atta
: : : . remarks. w/minor pittin
Stoations at T-145 , 0.0635 0.68
Waler plant) , .
r-190 11-18-66~-~1-24-67 59,749 -0.0243 0.16 Even etch with
r-191 . ) . 0.0301 0.20 scattered area
. o of minor pits.
' N ] b -
F-268 1-24-67--3-22-67 s7 7 36,099. 0.1060 0.82 Scattered attac
F=299 . .. . 0.1521 1.18 w/gouges & pitt
F-314 3-22-67--5-19-67 58 61,649 0.2565 1.96 Overall pitting
. F-315 : . 0.2249 1.72 " attack
)
)



. : . : SWEARTNGEN LEASE WE . SIHUGART VLD, .  NEW MEXICO

~ : WATER INJECTTON SYSTEM -
CORROSION COUPON EXPOSiTRE RESULTS T
WEIGHT  CORROSION .
CCUPON EXPOSURE LOSS RATE - TXE
AR AN WUMBDR Dates Days Volume -(zms) (MPY) - DATACK
_ (W) =
:tf;AWMb@%ﬁﬁwoﬁ r
F-150 Ho\u\oonnHH\Hm\@o 42 Sce 0.0551 0.58 Even etch w/ .
_ .; : " "Remarks A scattered pi*tted
F-151 . 0.Cuu 0.7L areas.
r-18t 11-18-66--1-24-67 67 3,921 0.00u6 0.030 Even etch
r-185 _ . . - 6.0045 0.030 .
. Kl Py . ’ .
r-303 - 1-24-67--3-22-67 57 " 3,558 - 0.0225 0.17 Even etch.
v S- 30U , . 0.0237 0.18 w/scattered areas
: A . A .0of very minor
attack
o F-319 3-22-67--5-19-67 58 3,211 0.0148 0.11 Even etch w/
-7 F-320 o 0.0146 . 0.11 - several areas
. . , : : pof slight attack
] ‘ )



. . SWEARINGEN TEASE WF. SIHUGMT PLE., NEW MEXICQ :
) WATER INJECTTION SYsTEM —
CORROSION COUPON EXPOSUVRE RESULTS M
WEIGHT CORROSION™ -
COUTON EXPOSURE LOSS RATE LYPE
FOECATTO! NUMBER Dates Days Volume -(zms) ((MPY) . <SATTACK
(BW) T =
Yot diiceotion - =
Y men\;c r-148 10/7/66--11/18/66 42 Sae 0.0756 0.81 Even etch w/isolate
mﬁmwmoww 4 . - Remarks sharp  pits.
Wellhead) F-dh9 0.0727 0.78 :
Al R F-180 11-18-66~--1-24=-67 67 15,596  0.0202 0.13 Even etch with .
r-187 . : g 0.0198 0.13 small area of
) Cn minor attack.
| s
. F-302 1-24-67--3-22-67 57 - 18,041 0.1378" 1.07 Scattercd pitted
W F-305 L 0.1663 1.29 areas w/some deep
_ . _ ) pits
r-317 3-22-67--5-19-67 58 19,597 0.2564 1.96 Scattered areas
- F-318 0.2365 1.81 of pitting
) . o T .



SttanucRichbeicComosny  North American Producing Division

Tioa Wiexion-Borzona Tistnice

November 2, 1967

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

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

S
(%)

Re: Corrosion Coupon Results as per
Commission Order R-2969 Entered
in Case No. 3302, Concerning
Atlantic Ricnfield 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
Swearingen-Shugart Waterflood Project. Attached are

the results of laboratory analyses of the latest exposed
coupons,

Yours very truly,

SN SR i S RN
W. P. Tomlinson
cLT:Jeo
Attachments
ce: New Mexico 0il Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico
New Mexico State Engineer's Office
State Capitol

Santa Fe, New Mexico
Attention: Mr. Frank Irby



R 4 " SWEARINGEN LEASE WF, SLUGART FLD,, NEW MEXICO 3 .
- ‘ . . . . . s ) . . . .“. ) ....- . Wl ot
o - @. WATER INJECTION SYSTEM . , " Pag
) CORROSION COUPON EXPOSURE RESULTS
a ' .
. Co | WEIGHT  CORROSION | o
COUPON ~ EXPOSURE LOSS . RATE TYPE
LOCATTIC NUMBER Dates e Days Volume gms) ' ., (MPY) ATTACK
supply Water F-146 Ho\w\amxnww\ym\mm Cou2 Sce 0.1160 1.2 Scattered attack
(Buvr-type : . , o D © remarks., w/pits.
Stations at F-1u47 : e - o.Huwm. 1.4 :
Water Plant) - . . - . . : :
R, . F-188 11-18-66--1-24-67 67 - 59,749 0.0080  0.053 Even etch.
JAsd LEG OF & 7gg oo ‘ - 0.0076  0.050
MANTEOLD B o o L . - ° N ’ A
. F-300 - 1-24-67--3-23-67 57 36,099 0.0166 0.13 Even etch. w/few.
C oo ~ F-301 , o ! SR, 0.0160 0.12 small areas of
| S . S S _ S o attack S
" ' F-280  +3-22-67--5-19167 - 58 61,649  0.0515 0.39 Scattered pitted
F-316 . . g 0.0456 0.35, attack w/some
L : . 5 o e ‘ : . -, deep pits
F-292. © 5-19-67--7-21-67 63 51,173 0.0821  0.58 Scattered areas
r-293 ) , A . 0.0810. 0.57 of attack w/some
' - TN o 3 g P . areas of minor
: . : : : e pitting.
F-515  7-21-67--9-21-67 62 64,618 0.0384 0,27 Scattered areas
. ,F-518 : . - : 0.0312 0.22 of pitting attack




LOCATTON

supply Water

(Jue-type
Stations at

Walter Plant)’

)

L)
")

T TLEG

01

MANII'OLD

SWEARINGS:N LEASE WIT, SIHUGARYT FLD, NEW MEXTCO

o W
e WATER_INJECTTON SYSTEM "~ Pag
CORROSION COUPON EXPOSURE RESULTS .
N WEIGHT  CORROSION . )
COUPON EXPOSURE LOSS RATE TYPE .
NUMBER Dates Days Yolume (gms)’ (MPY) ATTACK
F-1u4 10/7/66--11/18/66 42 Sece 0.0608  0.64 Scattered attack
: ‘ —_— o . remarks, w/minor pitting.
F-145 3 0.0635 0.68 . . :
F-190 11-18-66--1-214-67 59,749 -0.0243 0.16 Even ¢tch with
r-191 , : - ) . 0.0301 0.20 scattered areas
‘ i . Co of minor pits.
: . y R :
F-298 . 1-24-67--3-22-67 57 ° 7 36,099. 0.1060 0.82 Scattered attack.
F-299 v S 0.1521 1.18 w/gouges & pitting
F-314 3-22-67--5-19467 - 58 61,649 0.2565 1.96 Overall pitting
F-315 : i 0.2249 1.72 attack. -,
© F-2a4 5-19-67--7-21-67 63 51,173 ~0.1902  ,1.34 Scattered attack
F-295 - 0.18uu, 1.30 : :
F-516  7-21-67--9-21-67 ° 62 64,618 0.0473 0.34 Scattered areas
) E-517. | B . | 0.0423 0.30 of pitting attack



y m2m>ZHZmﬁZ LEASE WP, SHUGART TLD., NEW MEXICO N

WATER INJECTTON SYSTEM

howmomHoz.OU:woz EXPOSTVRE RESULTS

EmHo:H CORROSION
COUPON EXPOSURE LOSS RATE TYPE
TOCATTON o NUMDER Dates Days Volume +(gms) (MPY) ATTACK
| (BW) -
Witer Injection -7
Wells . P-1u8 10/7/66--11/18/66 . 42 See 0.0756 0.81 Even etch w/isolated
(Hir-type ‘ . T
Stations at . . - Remarks sharp pits.
Staltions at 149 0.0727 0.78 :
Woellhead) F-149. : ot
A=G WIW F-186 11-18-66-=1=2U4=67 67 15,596 0.0202 0.13 Even etch with °
r-187 ) T 0.0199 0.13 small ‘area of
. o , ’ y S minor attack.
. P _
- _ F-302  © 1-24-67--3-22-67 57 18,041 - 0.1378°  1.07 Scattered pitted
\Ox . F-305 \ : : 0.1663 1.29 areas w/some deep
‘ ) . : pits
F-317 3-22-67--5-19-67 'S8 19,597 . 0.2564 1.96 Scattered areas _
5 F-318 | 0.2365 1.81 of pitting -
. TF-250 5-19-67--7-21-67 63 20,472 0.1835 1.29 Scattered pitting
F-251 : . 0.1793 1.26 attack w/sharp
: _ . pits
F-519 7-21-67--9-21-67 62 19,963 0.2792 2.0 Scattered pitting
F-520 2.3 attack w/some _

0.3182

.

broad deep pits to
a.gra2v, )



. ' . ' : SWEARINGEN LEASE WI', SIHUGART ILD., NEW MEXICO .

v

- | o WATER INJECTTON SYSTEM

CORROSION COUPON EXP0SiRE RESULTS

: EmHozH ~ CORROSION
COUPON EXPOSURE LOSS RATE TYPE
HOCATTON ‘NUMBER Dates Days Volume +(gms) (MPY) ATTACK
— . Cow)
. o
F-150  10/7/66--11/18/66 42  ‘Sce 0.0551 0.58 Even etch w/
Stations at . e : - "Remarks - - scattered pitted
wellhead) . F-1SLl o , . . 0.0669 0.71 areas.
B-3 wrw | e o |
T F-1384 11-18-66-~1-24=67 67 3,921 0.00u6 0.030 - Even etch
. I=-185 B , . - 6.00u5 0.030 '
. . . , . . . o Y . . . . . i
S ! F-303"° + 1-24-67--3-22-67 57 3,558 - 0.0225 - 0.17 : Even etch.
e - F-304 . . . 0.0237 - 0.18 w/scattered areas
: . . oA S : : of very minor
. . . . ‘ . . . attack .
B F-319  3-22-67--5-19-67 58 3,211 0.0148 0.11 Cven etch w/
’ F-320 . : , , i v 0.0146 . 0.11 - several areas
o ' . . - ‘ : : of slight : . cack
i F-252 5-19-67-=7-21-67 63 3,150 0.0061 0.ou Even etch .
S F=253 : . : . 0.0061 + 0.04 . )
F-507 7-21-67--9-21-67 62 11,376 0.1ui9  1.02 . Scattercd pitting

r-508 e . 0.1249 "0.90 attack w/some
. : . ‘ . : . o . broad deep pits
to 0.008".



AtlarticRichiieldCcmpany  North American Producing Division
Naw Mexico-Arizona District
Zost QfFice Box 1978
Hoswei:, New Mexicc 88201
Taluphore 505 522 4047

V. P, Tomiinson

Digirict Engines

00 Jaw 17 ik ts us

January 16, 1958

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 Samples Reguiired by
Commission Order R-2959 Entered
In Case No. 3302, Concerning
Atlantic Richfield 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,
5 -
j253?<;f;:2;;;;41:iii‘4p,q.

W. P. Tomlinson

JLT: jeb

ce: New Mexico 01l Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico 88210
New Mexico State Engineer's 0ffice

State Capitol
Senta Fe, New Mexico 87501



PRODUCTION PROFITS, INC.

Comnany

Petroleum Service Laboratory
7101 CARPENTER FREEWAY

DALLAS., TEXAS

REPORT OF WATER ANALYSIS

SAMPLE NO

TOTAL SOLIDS
orerator__Atlantic Richfield Company

A-2132
135,878

County_-_Lea:

stare New Mexico

ciase ano Wk ho S 2erincen Weaterflood PROD, FORM

SouRcE oF Sampri——onfer Trealer DEPTH: TOTAL PERF

SamPLl OF: PROLLIZD WATER d INJECTION SYSTEM WATER O OTHER OO

Dare Colnzeten—12-22-67 by ¥d Ingram ANALYST

MINERAL AN}.\LYSlS PATTERN
(NUMBER BELOW ION NAME INDICATES MEQ./SCALE UNIT)
. 29 i3 i0 5 0 5 10 15 20
Lau:‘) L\; ‘.'miiiliamlinlliuu_!m-iiluiunilln‘-m- Hnilm:nurlu:un uuiuuilmww ”l""l"" ""i""l | l | | | | | i ] | Cl 1000
L ‘

2SO o g o o e o o i) 1o, 100
130 i i et o oo o oo il SO4 100
lo iiu-|HIIIIIilIIlll}lll|tHIIlllll[llllllllllllll mnlnuluu'uulm lIlhlllllllllllllllmhlmlllllllm‘Illlllm‘IIIIIHIIIlllllmllllll lllllllllllmllllllhlll Col 10

DISSOLVED SOLIDS

COLETITUES MG/L (PPM) CONSTITUENT MG/L (PPM)

TOTAL UNDISSGLVED SOLISS ToOTAL SOLIDS (CaLc.) 135,878

ixon OXing _S0DiuM (CaLc.) 44,100

CALCIGM CARLONATE .IRON (ToTAL) ' -

CaiCium SULFATE MANGANESE i i

MASNESIUM CARBONATE BARIUM -

ZARIUN SULCFATE— .o CALCIUN 3,380

SiLiCA MAGNESIUMK 3L430

SRGANIC CHLORIDE 81,200
BICARBONATE 193

PHYS.CAL ZROPZRTIES CARBONATE 0
SULFATE 3,570

1094
2. GRAVITY. s VI
7~
. o.Y

Pri — = DISSOLVED GASES

Resistivity— 9 078 OHMWETERS @ 68°

STABLITY iNDEX & 4l°r CONSTITUENT MG/L _(PPM)

@ 88°F
CaS0O, SoliainiTy @ «1° MEQ/L HYDROGEN SULFIDE
@ 86°F. MEQ/L CARBON DIOXIDE
#ax. CASCy POssIBLE MEQ/L OXYGEN

Rewarks: The sample consisted of one 1 quart plastic bottle of water with tan precipitate.

e e



AtlanticRichfieldCompany

North American Producing Division
New Mexico-Arizona District

J:et Office Box 1978

osweit. New Mexico 88201
Tziephona 505 622 4041

& F._ Tomiunson

Zistrict Engineer
December 18, 1957

New Mexico 0il Conservation Commission
P. 0. Box 2038
Santa Fe, New Mexico 87501

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

Re: Corrosion Coupon Results as per
Commission Order R-2969 Entered
in Case No. 3302, Concerning
Atlantic Ricnfield 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
Swearingen-Shugart Waterflood Project. Attached are

<he results of laboratory analyses of the latest exposed
coupons.

Yours very truly,

S oo

W. P. Tomlinson
JLT: jcb oL

Attachments 81 Dec 20 AM Y oo
cc: New Mexico 0il Conservation Commission

P. O. Drawer "DD"

Artesia, New Mexico 88210

New Mexico State Engineer's Office
State Capitol

Santa Fe, New Mexico 87501
Attention: Mr. Frank Irby



F=507

528

Asi Wi, SHUGART ca N .
SYST M
CORROSION COUPON EXP0SiRE RESULTS
WETGHT  CORRCSION
o ___EXPOSURE 1,088 RATE TYPE
Dates Days _Volwse -(gms) ~— (MPY)  DETACK
)
p
10/7/66--11/18/66 12  Sce 0.0551 0.58 Eveu eteh w/
- : "Romarks . scattered pitted
0.0669 0.71 areas.
:Hzﬁuioo:.: ::Aw | 67 3,921 0.90U6 0.030 Even cteh
. - §.00u5 0.030 i .
. A ‘ .
2U4-67--3-22-67 - 57 3,558 - .0.0225 - 0.17 Lven oeteh.
, 0.0237 0.18 w/scattered arveas
\ oo _ of very minor
.. . : . attack
3-22-67--5-19-67 58 3,211 0.0148 0.11 Lven cteh w/
_ 0.0L46 . 0.11L - scvaeral arcas
. of slight attack
521967 ~~7-21-67 63 3,150  0.0061 0.01 Even ctch |
’ 0.006L » 0.0 ’
7-21-67--9-21-67 62 11,376 0.1419 1.02 Scatterved pitting
’ o 0.1.249 0.9 o. atlack w/some
C , . broad deep pils
’ rTo 0.0087., Anﬁr_m<.
. to 47 MPY)
9/21/67--11/14/67 54 20,610 0.1656 1.40 Scattered pitting w/
. 0.1748 1.45 pits to 0.012'" AOQ::
. o to approx. 80 MPY)



DL, NEW MEXTCO :

J _u:.m

CORROSTON COUPON EXPOSURE RESULTS

WETLGIT CORROSION
ooc:CA EXPOSURE 3 ﬁomm RATE TYPR

Nates Days

[ORGPRRIR SP R

(Mry) . ATTACK

:. _. : r
lngecetion ’

RN BV 10/7/66--11/18/66 142 See 0.0756 0.81 Tven etoh w/isolatc
. . Remarks : - sharp pits. :

Sype

~r~.—~ 4—«. " . \ ., - - -~
,czfu P-1u9 : . 0.0727 0.78
7-186 11-18-66«~1-2U+67 67 15,596 1 0.0202 0.13 ~ Even cteh with .
-187 . : i 0.0199 0.13 small arca of
: ' : Vo minor attac
. . 4 \ .
: _ s
. . E-302 " l-24-67--3-22-067 57 18,001 - 0.1378" 1.07 Scattered pitted
7 P-305 | 0.1663 1.29 arcas w/some deep
. : : : . : Pits

. F=317 waMxmwxlm:Ho:mw, -’58 19,597 . 0.2564

Scattered areas

.

I
|
O
i_.J
o
O
N
w
(@]
(Sx]
o
oo W0
o

. 3 ' ) of . pitting
;o 7=250 . 5-19-67--7-21-67 63 20,472  0.1.835 129 . Scattered pititing
P-251 . 0.1L793 1.26 altltack w/sharp
b pits
1-519 . 7-21-67--9-21-67" 62 . 19,963 0.2792 2.0 - Seattevaed pitting
'--520 0.3182 2.3 _ attack w/some .
. o broad deap pits Lo
: . o 0L0827 0 (equiv, to

approx. 70 MPY)

9/21/67--11/14/67 54 15,349°  0.1817 1.50 © Scattered pitting w/
0.1647 1.40 pits to 0.010" {equiv.
.o . to approx. 70 MPY)




SWUARIN

LOASE WE L SHUGART KT

D, Moo 000l

PO RS- S O A SN [

- WATER INJECTTON SYSTEM T pa

CORROSTION COUPON EXPOSURE

RESULTS

WETGHT

mxmomcxm;;;s;éixyri!. 1,OSS

Bays Voluma

bDatos

. S R ;i:AwﬂMAM.
10/7/66-~11/18/66 L2 Sce 0.0608

remarks., .
0.00635

59,749 -0.0243
\ | 0.030L

11-18~66-=1-24-067

. L

Y 36,099 .

T
~

F-298
=299

S5y

0.10060

1-24-67--3-22-067
' 0.1521

)

3-22-67--5-19-67

[o
el

61,649 0.2565

0.2249

Foot
i

&5

bt

Ui

5-19-67-~7-21-067 63 51,173 0.1902

0.18u0.

GUk,GL8  0.0173

1O 7-21-67--9-21-0G7 G2
7 . 0.0u23

0.0988

3 9/2V/67--11/1h/67 - 54
. 0,0989

73,143
N . . R

Lgms)

CORROSLON
RATE
. MPY)

TYPE
ATTACK

Scattered atltuck
w/minor pitting.

Even elteh with
scalttoerced arcas
of wminoxr pits.
Scattered attack,
w/¢couges & pitting

Overall pitiiing
attack

. Scatltered attack
1.30 .

J.3u Scatltercd arcas
0:.30 of pitting attack

Scattered arcas of

d
. wisor pitting



. SWEARINGEN LEASE WiF, SHUGA

GAL NEW MEXTCO \ :
. WATER INJECTLON SYSTEM _ R

CORROSTON COUPON EXPOSURLE RESULTS . )

g T M ) o -
EXPOSURE WETGHT CORROSTON

LD AR B e i e W i ek i i 2

COUPON B . LoSS RATE TYpe
LOCATEC NOMRER | Ba¥es T Ways | Wolwwe  (gms) . . (MPY) ATTACK

. o (BwW) . ,

-6 0 10/7/66--11/18/66 0 U2 Sca 0.1160 1.2 Scattered attack
. , . . remarks. w/pits.

e 0.1335 .Y : .

11-18-66-=1=24~67  G7 59,749  0.0080 0.053 Lven etch.
L . 0.0076 0.050

r-300 1-24-67--3-22-67 57 36,099 0.0166 0.13 Fyen etch. w/few.
a0 . o 0.0160 0.12 small areas of
. : . attack -

" E-280 '3-22-67--5-19-67 - 58 61,06u9 0.0515 0.39 Scattered pitted
3106 . 0.0U56 0.35 atlack w/some
| R . ‘ . dcep pitls
=292 5-19-67--7-21-67 63 51,173 0.0821 0 Scattered arcas
' . 0.081.0. 0 of attack w/some
, : arcas of minor
pitting. .

[Spea]
~ o

7-21-67--9-21-67 62 6,618 0.0384 Ug.27 Scatterad areas
. . . 0.0312 0.22 of pitting attack
9/21/67--11/14/67 54 73,143 0.0738 0.61 Scattered areas of
: C 0.0899 0.74h minor pitting




AtlanticRichfieidCompany  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

April 10, 1968 *;3k;(,§%~“

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

Attention: Mr. A. L. Porter, thwaf
Secretary Director~”

Re: Corrosion Coupon R ts as per
Compisss 2969 Entered
C 0. 3 y-‘Concerning

AtTzntic 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
Swearingen~Shugart Waterflood Project. Attached are

the results of laboratory analyses of the latest exposed
coupons.,

Yours very truly,

S
7./
W. P. Tomlinson
JLT: jeb Lottt

Attachments X X
‘0 e 1 PHl M
ce: New Mexico 0il Conservation Commission )
P. 0. Drawer "DD"
Artesia, New Mexico 88120

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



S L CORROSION COUPON EXPGSURE RESULTS

FIELD OR_UNIT: Swearingen Lease WF, mrc.wm_\n Field, Amam«\ n_.o... New Mexico - LOCATION:  West Header
. Water Injection . o S SR o JYPE STATION: Bar Type at Water F
) a w REMARKS : | B
TTTTCLURON R TEXPOSURE - L VEIGHT CORROSION ~ TYPE
) BER. DATES ; . DAYS - VOLUME  LOSS. RATE ATTACK
. ; . R . (8W) - (Gms)" —(MPY) . _ . |
F~590 11/14/67--1/15/68 . 62 925,298 0.1577 1.1 Overall Shallow pitting
F-592 - . S SN o 0.1835 1.3 -
F-610 1/15/68-3/13/68 57 . . 0.0399 0.32 Even etch ' w/ areas of
- : S - o A minor pitting and pitting
T . _ ” _ _under holder blocks
F-611 . . L ¥ , 0.0312 o.Np.u : .
. “ ,. .
I .
_ : . | . d,



FITLD OR UMIT:

CoN et e
..\.. s hh g

Water Injection

" CORRCSION COUPON EXPOSURE KESULTS

Swearingen Lease WF, Shugart Field, Eddy Co., New Mexico LOCATION: East Header

TYPE STATION: Bar

Type at VWater P

REMARKS
CTTTTCOUTON 7 WEGHT CORRCS | ON TYPE
. _RUMBER DATES DAYS VOLUME LOSS RATE . ATTACK
(8W) (GMS) (MPY) _
F-591 11/14/67--1/15/68 . 62 - 925,298 0.1135 0.82 ‘Scattered minor pitting
F-593 C . . 0.1152 0.83 . o :
F-612 1/15/68--3/13/68 57 . : Lost’ . S
F-613 ‘ . : , . Lost, ‘ . ’
B ; . . °
- ... \
. . |



. : 4 CORRGS{CN COUPON EAPOGSURE K

FLULD OR UNIT: Swearingen Lease W.F., Shugart Field, Eddy Co., New Mexico

SYSYEMD Water Injection Sys

TYPE

£S5

UL7sS

LOCATION: Water Injection Wells 2

STATION: Bar ﬁ<vm at Wellhe:

REMARKS :

COUPON EXPGOSURE : WEIGHT ~

JUMBER DATES DAYS VOLUME LOSS -

CORROSION
RATE

TYPE
ATTACK

) T : — (BW) (Gms)

F-594 11/14/67--1/15/68 - 62 226,523 0.1962
F-596 . ~0.2005

F-608 1/15--3/13-68 _ - 57 T ‘ 0.0651

(MPY)

1.4
1.4

1 0.51

F-609 o S | 0:0586  0.46

. .
ff.
‘ 1
.
. 1
: '
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' i ; . |
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P : N
L} . . ’ .
. .
v ) ‘ P
E N . . ..
ot - . '
, K S e .
L ’ :
. . i B .
. . . . Y
. .
. LN .
. * " .
. - “ N
0 . . : s me——
N '
. . ..u
. i .
. . . : .
.
.
‘e
.
.

Scattered pitting attack
to at least -.008" (47MPY)

Scattered nmﬁwm:m attack
to at least .006" (38MPY)



AtlanticRichfieldCompany  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

March 19, 1968

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

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

Re: Produced Water Samples Reqtiired by
Commission Order R-2969 Entered
In Case N0>”§§Qg;}Concerning
Atlantic Richfield 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,

W. P. Tomlinson
JLT: jecb

cc: New Mexico 0il Conservation Commission
P. O. Drawer "DD"
Artesia, New Mexico 88210
§ Har 20 VIR EREE
New Mexico State Engineer's Office
State Capitol
Santa Fe, New Mexico 87501



20 15 10 5 10 15 20
1000 Na R g | [y Cl 1000
100 a3 oo oo oo HCO, 100
100 oo oo i MM SO, 100
10 Fe [uduabdimbuduudundinhdin Lmhmlmlluulmn s uulunluuluuhmmulunlmuhmluuJlullmllmlhmhm mluuluuhmllml Co, 10
PRECIPITATED AND SUSPENDED SOLIDS DISSOLVED SOLIDS
CONSTITUENT MG/L (PPM) CONSTITUENT MG/L (PPM)
TOTAL‘UNDISSOLVED SoL1Ds. ) TOTAL SOLiIDS - (CaLC.) 1 32, 998
|IRON OXiDE_ SODIUN (CalLc.) 43’ 100
CALCIUM CARBONATE IRON {ToTaL)
CALCIUM SULFATE MANGANESE n
MAGNESIUM CARBONATE BARIUN 0
BARIUM SULFATE CaLcium 3; 380
SiLICA MAGNESIUM 3,320
ORGANIC CHLORIDE 79, 400
BICARBONATE 198
CARBONATE Q
PHYSICAL PROPERTIES SULFATE 3A 600
SP. GRAVITY. 1.092
PH 7.0 DISSOLVED GASES
RESISTIVITY 0.07 OHMMETERS @ 6§°
STABILITY INDEX @ 41°F CONSTITUENT MG/L (PPM)
@ B86°F.
CASO4 SOLUBILITY @ 41°F. MEQ/L HYDROGEN SULFIDE. Ab_sggt -
@ 86 F— —  __ MEQ/L CARBON DIOXIDE SAANL G Y
Max. CASQ4 POSSIBLE MEQ/L OXYGEN i

PRODUCTION PROFITS, INC.

Petroleum Service Laboratory

710t CARPENTER FREEWAY

DALLAS, TEXAS

REPORT OF WATER ANALYSIS

SAMPLE NO A-2146
TOTAL SOLIDS. 132,998
cuent.A tlantic Richfield Company orerator__Atlantic Richfield Company
Fieco_ollugart COUNTY Lea srare_New_Mexico
Leass aND WeLL No._Swearingerx PROD. FORM
SOURCE OF SANPLE._RLQdLLCﬁ_dJM&ECL________DEPTH TOTAL PERF
SAMPLE OF: Pnopuczn WATER INJECTION SYSTEM WATER [ OTHER [amee
bare Coiecren1-10-68 by Ed Ingram ANALYST

MINERAL ANALYSIS PATTERN
(NUMBER BELOW ION NAME INDICATES MEQ./SCALE UNIT)

Remarks: The sample was one 1 quart plastic bottle of water with a moderate anfgjupigf 20 An 3 34

tan sediment solids.

e e e o =




AtlanticRichfieldCompany  North American Producing Division
New Mexico-Arizona District
Post Office Box 1978
Rosweli, New Mexico 88201
Telephone 505 622 4041

W. P. Tomlinson
District Engineer

April 8, 1968

New Mexico 0il Conservation Comm1ss1on
P. 0. Box 2088
Santa Fe, New Mexico 87501

Attention: Mr. A. L. Porter, Jr.
Secretary—Diﬁgétor

Re: Produced Water Sangies Required by

Commission Qudes-R2969 Entered

In Case Nol 3302+ Concerning
Atlantic Riehfield 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,

2 Ma,\

/7 i

W. P. Tomlinson

JLT: jeb

cc: New Mexico 0il Conservation Commission
P. O. Drawer "DD"
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501

W per 3 A



el : PRODUCTION PROFITS, INC.

Petroleum Sevvice Laboratory .
,e

7101 CARPENTER FREEWAY/

DALLAS. TEXAS

REPORT OF WATER ANALYSIS

SAMPLE NC.__ A 2204
TOTAL soLips___123, 303

cuenr_Atlantic Richfield Company orerator_ Atlantic Richfield Company

FigLo__ SIUGATT counyy___L€a state__New Mexico
LeasE AND WELL No__oWearingen PROD. FORM

SOURCE OF SAMPLE Produced Water DePTH: TOTAL PERF

SAMPLE OF: PRODUCED WATER 0O INJECTION SYSTEM WATER (O OTHER [3

DATE COLLECTED. 3-13-68 by Ed. Ingram ANALYST

MINERAL ANALYSIS PATTERN
(NUMBER BELOW ION NAME INDICATES MEQ./SCALE UNIT)

20
1000 15 10 5 ‘ 0 5 10““ 15 20Cl 1000
i |t e | e { e et M

Na pusjupinjuny i s e e 2 e |
100 Ca |l o ‘@MMWW{%{W#W&IWM il Hco, 100
100 g oot \

oo SO, 100

§

lo Fc ..nuluuhau|1|u|uuuuulmlluuhulluuuml|mhmluulnmmnllmluullmlm mhmllmlmnhlw‘mohmluulmdun‘.uullmluu’1mIluAumlmllnullmluul C03 lo

PRECIPITATED AND SUSPENDED SOLIDS ' DISSOLVED SOLIDS

CONSTITUENT MG/L (PPM) CONSTITUENT MG/L (PPM)

ToraL UNDISSOLVED SOLIDS. TOTAL SoLiDs (CaLc.) 123, 303

IRON OXIDE SoniuM (Carc.) _ 3%, 800

CatciuM CARBONATE IRON (ToTaL) -

CALCIUN SULFATE MANGANESE -

MAGNESIUM CARBONATE BARIUM =

BARIUM SULFATE CALCIUK 3,.170

SiLica MAGNESIUM 3,130

ORGANIC R CHLORIDE 73: 200
BICARBONATE 203

PHYSICAL PROPERTIES CARBONATE 0
SULFATE 3,800

SP. GRAVITY. 1.087

PH Z) (1)8 DISSOLVED GASES

RESISTIVITY. > OHMMETERS @ 68°

STABILITY INDEX @ 4I°F CONSTITUENT MG/L (PPM)

@ B86°F.
CASO4 SOLUBILITY @ 41°F. MEQ/L HYoROGEN SuLFiDE_fADS€nt RIS IS
@ 86°F. MEQ/L CARBON DIOXIDE
Max. CASQ,4 POSSIBLE. MEQ/L OXYGEN

. . 08 Aer_ 3. An b 30
REMARKS: Thf ds;ample was one 1 qt. plastic bottle of water with a small amount of tdn sediment
solids.



AtlanticRichfieidCompany  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 20, 1967

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

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

' v
Re: Re-injection of Produced Water Mﬁ‘ @L% o
& 7
s 7

Swearingen Waterflood, Shugart Field
Eddy County, New Mexico !LJP?

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 required by Order R-2969.

Yours very truly,

%/—,—éa é A EN

W. P. Tomlinson

$ry

71‘
W -

_ e 2l Prl st

WPT: jecb

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

New Mexico State Engineer's Office
State Capitol

Santa Fe, New Mexico 87501
Attention: Mr. Frank Irby

United States Geological Survey
P. 0. Drawer "U"

Artesia, New Mexico 88210
Attention: Mr. J. A. Knauf



AtlanticRichfieildCompany 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

February 15, 1968

New Mexico 0il Conservation Commission 4
P. 0. Box 2088 /‘ .
Santa Fe, New Mexico 87501 e N g:;
a7 = \\; e
Attention: Mr. A. L. Porter, Jr.”‘
Secretary-Dlrector e .
'(;

Re: Corrosion Coupon Reswlts as per

Commissig 2969 Entered

In Oes€ Wo. 3302] Gneerning

ftlantic Richfiedd-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
Swearingen-Shugart Waterflood Project. Attached are

the results of laboratory analyses of the latest exposed
coupons,

Yours very truly,

i

W. P. Tomlinson
JLT: jecb

Attachments 'ty Fes 16 At 38
ce: New Mexico 0il Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico 88120

New Mexico State Engineer's Office
State Capitol

Santa Fe, New Mexico 87501
Attention: Mr. Frank Irby



FIELD OR UNIT: Swearingen Lease z.ﬂ...m:tuuwﬁ Field, E

SYSTEM:  Water Injection

. . . . oo

~

ddy Co., New Mexico

* CORROSION COUPON EXPOSURE RESULTS

) ————————

_LOCATION: water Injection Wells B-

q<vmm4>q_oz".wmﬂq<nnm".:o__:mm
REMARKS § -

COUPON mxwomcwm : . CORROS | ON TYPE o

MUMBER DATES . . .— - "~ DAYS . VOLUME ATTACK :

F-589 .__\yt\awpw_\_m\mm o me 62 111,588 - - 0.2797 . :-* 2.0 Scattered pitting attack
F-595 o SR ST o

0.2724 "-* 2.0

. to at least .004" (24 MPY)



FIELD OR UNIT:

' s
. '
.

CORROS ION COUPON EXPOSURE RESULTS S

Swearingen Lease W.F., w:rwmﬂm_mmmda._man< Co., New Mexico LOCATION: water Injection Wells

,SYSTEM: " water Injection Sys . o TYPE STATION: Bar Type at Wellh
. . | B : REMARKS : C
COUPON - EXPOSURE ) WEIGHT CORROSION ~_ TYPE
NUMBER DATES _ DAYS __ VOLUME LOSS - RATE’ ATTACK
SR - (8W) (GMS) HPY) _
F-59L4 _w\er\muuuq\im\mm“ o .... 62 226,523 0.1962 1.4 Scattered pitting attack
F-596 IR _ 0.2005

1.4 to at _mmmn.woom: (47MPY)



oo AN . nowmom_oz COUPON EXPOSURE wmmcr.m ST

FIELD OR cz_._." mimml:mn: Lease :_.. m:cmm_.n _:mr_ mma< no.. zmz zoxmno . ._.on>,_._oz" West _._mmao.. :
SYSTEM: zmnn.‘ _:._onn_o_.. . T ...‘ R .. PN o TYPE m4>._._oz" Bar ._.<vo mn zmnm_.
: o ﬁ_ww_ s e D . REmARRS: . Lo S

COUPON T mvamcwm T . VEIGHT __ CORROSION — TYPE

NUMBER. DATES & . . T DAYS . VOLUME | LOSS, ~ RATE ATTACK -

— T L ,_A@zv” TGMS) T (MPY) T
F-590 - . 11/14/67--1715/68° . «mn_f__ 925,298 0.1577°° © 1.17  overall Shallow pitting
_ulmmN T , Lo a N o . Ce T “ O.. umwm H.w - . . " .

- . ‘ .
~ - .




" CORRCSION COUPON EXPOSURE RESULTS

FI1ELD OR_UNIT: swearingen Lease WF, Shugart Field, Eddy Co., New Mexico LOCATION: East Header

_ SYSTEM: Water Injection TYPE STATION: Bar Type at Water
| L REMARKS : 4
COUPON j EXPOSURE WETGHT CORROSTON  TYPE
NUMBER DATES DAYS __ VOLUME LOSS RATE . ATTACK
A an) (GHs) MPY) . .
F-591 11/14/67--1/15/68 . m..n - 925,298 0.1135 .,oqmn . ‘Scattered minor pitting
F-593 e A 0.1152 0.83 L

Y



AtlanticRichfieldCompany 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

June 6, 1968

New Mexico 0il Conservation Commission :1‘:
P. 0. Box 2088
Santa Fe, New Mexico 87501

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

Re: Corrosion Coupon Result a/s per

Commission.Qrder R-2969 Entered
sy Concerning
1chfield 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
Swearingen-Shugart Waterflood Project. Attached are

the results of laboratory analyses of the latest exposed
coupons.

Yours very truly,
%. %
W. P. Tomlinson
JLT:JCB
Attachments
cc: New Mexico 01l Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico 88120
s > ! > N . ¢ 0
New Mexico State Engineer's Office 68 JUN 7 AH Y ul

State Capitol
Santa Fe, New Mexico 87501



L | - K © * CORROSION COUPON EXPOSURE RESULTS

i
.

*FIELD OR UNIT: Swearingen Lease W.F., Shugart Field, Eddy Co., New Mexico .LOCATION: Water tnjection Wells
SYSTEM:  water Injection . . o . : - DEESTATIOR:  Bar Type at vellh
— . , ..._ S - . ..4 REMARKS: On West rmw of mwmnma (

e

- ———— s b e

COUPON : EXPOSURE

WEIGHT CORROSION TYPE .

HUMBER DATES _ DAYS . VOLUME LOSS " .RATE ATTACK

4 R . — . (BW) (Gusy . (MPY) H -
F-589 11/14/67--1/15/68 .62 - 111,588  0.2797 ' 2.0 . Scattered pitting attack
F-595 o A ©0.2724 - 2,00 . . to at least .004‘' (24 MP

. . . . .,.M - L U ‘\ [N . ... ' _.: o .. . A, . h .. oo .,... v
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e . o 'CORROSION COUPON EXPOSURE RESULTS

« FIELD OR UNIT: Swearingen Lease WF, Shugart Field, mam<ﬁno.._Zoz.Zoxmno . - LOCATION: West Header

SYSTEM:  Water Injection. 0 o © P onoawo o ho o o o TveE mq>4_ozn ‘Bar Type at Water
. STy . S - REMARKS: Produced Water injecte

e e L - . o g R ‘otherwise, inject supp
CUUI'ON e EXPOSURE . WEIGHT -CORROS I ON TYPE ’ :

NUMBER. DATES . . . “DAYS . VOLUME ' LOSS. ~ RATE ATTACK

. TR R T (BW) - (GMS). T (mPY) L
F-590  11/14/67--1/15/68 . wmn wh_ - 925,298 0.1577 © 1.1 Overall m:md_os_vqnﬂgam
F-592 | Lo oo 0183 1.3 a

F-610 1/15/68-3/13/68 . -~ 57 . 0.0399 0.32 . Even etch [w/ areas of
F-611 . . ) L e o 1 0.0312 0.24 minor pitting and pitting
. o " = o under holder blocks

F-814 3/13/68--5/15/68 - .63 - C 1 0.2859 Scattered pitting to at
. A R . least 0.004" (about 23 MPY)
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* FaelD OR UNIT:

e e ey — ——

Water Injectlon

~<h:~

Swearingen Lease WF, Shugart Field,

* CORRCSION COUPON EXPOSURE wmmcrﬂm

Eddy Co., New Mexico

LOCATION:

East Header

TYPE STATION: Bar Type at Water
REMARKS :

Supply Water

TGO
~_£ _2

EXPOSURE

DATES

DAYS

VOLUME

WETGHT
LOSS

CORROS 1 ON TYPE

RATE

ATTACK

F-591
F-593

F-612
F-613

F-816
F-817

11/14/67--1/15/68 .~ 62

1/15/68--3/13/68 © .57

3/13/68--5/15/68" - 63
S R
¥ 2 LN

(BW)

. 925,298

(GMS)

0.1135

0.1152
hOmnm
Lost;

0.2567
o.:mmm,

{

’

(MPY)

.0.82

__mnmnnwwmu minor pitting
mnmnnmwma msm_“oz v_ﬁn_zm
m:a mocmmm.

PRI T



CORROSION COUPON EXPOSURE RESULTS

» FIELD OR UNIT: Swearingen Lease W.F., Shugart mmm_a.‘mna< Co., New Mexico

|
o et - ——— —

Water Injection

LOCAT!ON: water Injection Wells /
TYPE STAT!ON: Bar Type at Wellhe
REMARKS: On East Leg at System

COUPON
MUMBER

F-594
F-596
F-608
F-609

F-812
F-813

EXPOSURE

DAYS

VOLUME

WEIGHT
LOSS -

CORROSION TYPE
RATE ATTACK

O>Hmm.
N/14/67--1/15/68

1/15/68--3/13/68

3/13/68--5/15/68

62

57

63

1
m N

P .
. \

ty
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.
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.~ ) ¥
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s
.

s .
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Scattered vmﬂnmrm attack
to at least ~.008" (47MPY)

Scattered vﬂﬂwmsm attack
to at least .006'" (38MPY)

Spotty etch w/some edge -
pitting : .



AtlanticRichfieldCompany  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

September 5, 1968

New Mexico Qil Conservation Commission
P. 0. Box 2088

Santa Fe, New Mexico 87501 Z /{;

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

Re: Produced Water
In Case

Atlantic
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-Shugsrt Waterflood
Project.

Yours very truly,

cn

W. P. Tomlinson
JLT: jcb

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

New Mexico State Engineer's Office
State Capitol
Santa Fe, New Mexico 87501 -
Ja (\r's') 6

w4 FR A



DALLAS, TEXAS

REPCORT OF WATER ANALYSIS

SAMPLE NO A'2321
e e TOTAL SOLIDS 107,470
cuen: Atlantic Richfield Company OpsraTon D0
Fieeo_Shugart county___Eddy state__New Mexico
LeasE AND WELL No.SWearingen PROD. FOXM
source of sanpLe_Produced Water DePTiH: TOTAL PERF
SANPLE OF: PRODUCED WATER -] INJECTION SYSTEM WATER [0 OTHER O
pare Cottecren— 7=15-68 by Ed Ingram ANALYST

MINERAL ANALYSIS PATTERN
(NUMBER BELOW ION NAME INDICATES MEQ./SCALE UNIT)

20 15 10 5 o] 5 10 15 20
1000 N; i“””"i““i”“l““ nillnulmllnnlun lllllllllllllllllll‘llll uu'nulnu]rininw»7@llmluulun ulllullllmllluluu ”"I"“I""I""l““ llllllflllllllllllllilll Cl lOOO
100 Ca. oo oo o o el o} ico, 100

100 Mg fhs s oo m;]nu{m::!m}uu it s gy SO, 100

10 FC llll’llllllllllll"'“ll "llllllllllllllllllllh Jlllllllllllllllllll!illlllllllllllllllmk\lllllllIllllllllllllllll lllllllll'llllllllllllll IHIINIIIIIIIIIIMIIIN ‘HlIlIlI|IlIIIhIlIlIIH Coa 10

.~

PRECIPITATED AND SUSPENDED SOLIDS DISSOLVED SOLIDS'

CONSTITUENT : MG/L (PPM) CONSTITUENT MG/L (PPM)

TOTAL UNDISSOLVED SOL!DS ; ToraL SoLips (CaLc.) ~ 107,470

IRON OXIDE . SODIUM (Carc.) 34,700

CarciuM CARBONATE IRON (ToTAL) ot

CALC!UM SULFATE MANGANESE =

MAGNESIUM CARBONATE BARIUM hd

BARIUM SULFATE CALCIUM 2,850

SiLicA © MAGNESIUM 2,650

ORGANIC. CHLORIDE 6'31 300
' i BICARBONATE : 230

PHYSICAL PROPERTIES CARBONATE 9

SULFATE 3v 740

SP. GRAVITY 1,074

FH 7.3 DISSOLVED GASES

RESISTIVITY. 0.090 OHMMETERS @ 68° :

STABILITY INDEX @ A4I°F. CONSTITUENT MG/L (PPM)

- @ 86°F.
CASO4 SOLUBILITY @ AVF MEQ/L " HYDROGEN SULFIDE ! Absent
B @ 86°F. MEQ/L CARBON DIOXIDE
Max. CaSO4 POSSIBLE MEQ/L OXYGEN

Remarxs: The sample consisted of one 1 quart plastic bottle of water with a small amount of
sediment solids.



AtlanticRichfieldCompany  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

June 25, 1968 t

New Mexico 0il Conservation Commission {;Lt//{i’

P. 0. Box 2088
Santa Fe, New Mexico 87501

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

Re: Produced Water Sampifg.dteflired by
Commi sS1.00 gaier 069 Entered
In Caog Concerning
Atlan ield Company

Swearingen-Shugart Waterflood Project

Gentlemen:

As per the above Order, we submit the results of
laboratory anslysis of the latest produced water
sample from the Swearingen-Shugart Waterflood

Project.
Yours wvery truly,
o/ 7 fr e

W. P. Tomlinson

JLT: jeb

cc: New Mexico 0il Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501

0 duy 28 Pirl e



PRODUCTION PROFITS, INC.

Petrolcum Scrvice Laboratory

7101 CARPENTER FREEWAY

DALLAS. TEXAS

REPORT OF WATER ANALYSIS

SAMPLE NO A-2255
TOTAL SOLIDS 116,376
cuest__Atlantic Richfield Company oreratorAtlantic Richfield Company
Fielo_Shugart . Countr—__Eddy srare.New Mexico
LEASE AND WELL No._SWearingex PROD, FORM
source or samrie— Produced Water =~ peerw: Total - PERF
SAKPLE OF; . PRODUCED WATER (] INJECTION SYSTeM WATER OTHER 0
DATE COLLECTED 5-14-68 ANALYST.

MINERAL ANALYSIS PATTERN
(NUMBER BELOW ION NAME INDICATES MEQ./SCALE UNIT)

20 15 10 5 0 5 10 15 20
1000 & puspuppuupumpsgsnpunpss sy s o oo /1 R e R R e B e N 1000

100 Ca oo i o s o O, 100

100 Mg oo oot o oo SO, 100

10 Fc INIIIIllllllllllllllIIl‘vlllllI||IllIllllllllllllnlmlNlllll“lllII‘NIHIlllllllllllllmlh! IlllIlllllllllllullllllllllllllllmlllmll.ulul|IIIIIIIIIMIIIIIIIHH Illllllllllllllllllilll} C03 10

PREC!PITATED AND SUSPENDED SOLIDS DISSOLVED SOLIDS
CONSTITUENT MG/L (PPM) . CONSTITUENT ' ) MG/L (PPM)
TOTAL UNDISSOLVED SOLIDS. TOTAL SOLIDS | (CaLc.) 116,576
IRON OXiDE _ SODIUM (Caic.) i 37,700
CaLClUM CARBONATE ~ IroN (ToTvaL) =
CALCIUN SULFATE MANGANESE. -
MAGNESiUM CARBONATE _BariuM =
BARIUM SULFATE . ‘ ‘CALCIUM 3,060
SiLica - MAGNESIUN 2,840
ORGANIC CHLORIDE i 68, 800
BICARBONATE 217
PHYSICAL PROPERTIES . ‘ CARBONATE 0
SULFATE 3, 959
Sp. GRAVITY 1,082
PH 7.0

DISSOLVED GASES

RESISTIVITY. 0.086 OHMMETERS @ 68°

STABILITY INDEX @ A41°F . CONSTITUENT MG/L (P2M)
@ 86°F

CASO4 SOLUBILITY @ 4r°F  MEQ/L HYDROGEN SULFIDE : Absent
@ 86°F—————_MEQ/L CARBON DiOXIDE

Max. CASO4 PoOssiBLE MEQ/L OXYGEN

Remarks:  The sample consisted of one 1 quart plastic bottle of water.



AtlanticRichfieldCompany

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

October 14, 1968

New Mexico 0il Conservation Commission /i

P. 0. Box 2088 } / -

Santa Fe, New Mexico 87501

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

Re: Corrosion Coupon Res
Commission

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
Swearingen-Shugart Waterflood Project. Attached are

the results of laboratory analyses of the latest exposed
coupons.,

Yours very truly,
P
< W‘
W. P. Tomlinson
JLT: jcb
Attachments
cc: New Mexico Oil Censervation Commission R
P. 0. Drawer "DD"
Artesia, New Mexico 88120
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501




. . : " CORROSION CGUPON EXPCSURE RESULTS

P IELE OR_UNIT:  Swearingen Lease W.F., Shugart Field, Eddy Co., New Mexico LOCATION: Water lInjection Wells B-

e e, —

LYETUMY Water Injection C . . TYPE STATION: Bar Type at Wellheac
. ‘ REMARKS: On West Leg of system (Suj

EXPOSURE WEIGHT CORROS ION TYPE

DATES DAYS . VOLUME LOSS . .RATE ATTACK
. , © o (BW) (GMs) ., (MPY) ,
F-589 11/14/67--1/15/68 . 62 111,588 0.2797 = 2.0 . Scattered pitting attack
=595 L B S : 0.2724 2.0 . to at least .004" (24 MPY)
F-61kh 1/15/68--3/13/68 B I ©0.0491 _ 0.38 Even etch
=615 ST R £ 0,0509  0.k0 - _ .
F-10 . 3/13/68--5/15/68 - 63. . ©0.0073 - . 0.0% "Even etch
-G o S .. - - 0.0061 . 0.04 ,
i 5/15/68--7/15/68 . RN} ' 0.0105 . 0.08 Even .etch w/some Ummnm:m
! - A : NI __w; . © .. 0.0095; ~ 0.07 -~ at corners and end
i-92h 7/15/68--9/16/68 63 - 12,521 © 0.1281 - 0.92 "Even etched body w/a few
I ) L _ SRR "~ 0.2505 1.8 , scattered pitted areas and
e " severe pitting under holde:
. . _ S I .. blocks to at least 0.016"
: B . o A (about 95 MPY)



L L 3 CORROSION COUPON EXPOSURE RESULTS

P11 OR_UNIT: swearingen Lease WF, Shugart Field, Eddy Co., New Mexico (LOCATION:  West Header
S L (TYPE STATION: Bar Type at Water f

LY.l Water Injection ,

REMARKS: Produced Water injected
otherwise, inject suppl

I SVIFET . . TEXPOSURE - _ , WETGHT — CORROSTON — TYVPE

] DATES o DAYS - VOLUME  LOSS RATE . ATTACK
. _ _ I - (BW) . (GMS) . © (MPY) A _

- i -590 __\ub\mwnu_\_m\mm , 62 “ 925,298 0.1577 1.1 Overall Shallow vmnnmsm
I-592 - : Lo 0.1835 1.3 a .
610 1/15/68-3/13/68 57 : - 0.0399 0.32 Even etch w/ areas Om.
=611 . . , : 0.0312 0.24 minor pitting and pitting

\ . under holder blocks
=314 . 3/13/68--5/15/68 : “4mw _ - 0.2859 2.0 Scattered ummnm:m to at
F-815 . . . . 0.3650 2.6 : least 0.004'" (about 23 MPY)
F-8518 5/15/68--7/15/68 MT 61 1,244,577 0.1283 0.95 Scattered pitting E\Oim to
F-819 . . , _ A _ 0.1691 1.2 - at least 0.016" (about 96
. ” MPY) under holder blocks

.m,wwm 7/15/68--9/16/68 63 1,244,577  0.6036 4.3 . Scattered broad severe pits
F-92 . : , o.meN. 6.5 .. w/one to at least 0,018"

(about 100 MPY)



i

CORRCS!ON. COUPON EXPOSURE KESULTS

Lh OR UNIT: Swearingen Lease W.F., Shugart Field, Eddy Co., New Maxico

UMY Water Injection

LOCATION:

Water Injection Wells A

TYPE STATION: Bar Type at Wellhea
REMARKS: On East Leg at System

. EXPOSURE : WEIGHT w.nowwom~oz TYPE
DATES DAYS VOLUME LOSS - RATE ATTACK
(8W) (GMS) {(MPY)
11/14/67--1/15/68 62 226,523 0.1962 Vo4 Scattered pitting attack
_ _ 0.2005 1.4 to at least -.008" (47MPY)
1/15/68--3/13/68 57 0.0651 0.51 Scattered pitting attack
0.0586 0.46 to at least .006' (38MPY)
3/13/68--5/15/68 . 63 0.1123 0.78 Spotty etch w/some edge
- 0.1179 0.85 pitting
5/15/68--7/15/68 " 61 0.1582 1.2 Spotty etch w/some edge
o 0.1269 .95 vmnn”nm
w\_m\mm-um\_m\mm B 63 13,656 0.0311 0.22 - Smooth mv0mw< etch w/some
_ O.onmm 0.19

very minor pitting under
holder block

.

[



. . ) © CORROS ION COUPON EXPOSURE HESULTS 4 )

LOCATION: East Header
TYPE STATION: Bar ._.<U0 at Water

Frobb OR UMIT: syearingen Lease WF, Shugart Field, Eddy Co., New Mexico

svuiliy Water Injection A
- ~ REMARKS: Supply Water
EXPOSURE WE L GHT . CORROSION TYPE
DATES DAYS VOLUME LOSS RATE - ATTACK
. (8W) ~ (GMs) (MPY) _
mem_ 11/14/67--1/15/68 - 62 -+ 925,298 0.1135 .0.82 Scattered minor pitting
F-593 S . 0.1i52  0.83 . :
F-612 1/15/68--3/13/68 - 57 _ Lost: , | . : |
F-613 . , : o . o Lost. . . ;
m;m_m " 3/13/68--5/15/68 .63 , . 0.2567 1.8 Scattered m:md_mz pitting
F-817 . . o o . 0.4888 3.4 and gouges
. F-825 5/15/68--7/15/68 ) 61 1,244,577 @ 0.4102 3.0 Q<mwm_~ shallow pitting
F-970 R I 0 0.3737 - 2.7 . S
F-927 7/15/68--9/16/68 - . B mu. i.N::.mwu 0.0827 o.mwA Spotty etch w/some minor
. - 0.1165 - 0.85 . .edge and end pitting

F-929 _ . L C



AtlanticRichfieidCompany  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

September 3, 1968

New Mexico 0il Conservation Commission

P. 0. Box 2088 \ [
Santa Fe, New Mexico 87501 i}J A

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

Re: Corrosion Coupon Regdlts as per
Commission Order R=2969 Entered
In Case No Concerning
Atlantic Rivk#£i€ld 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
Swearingen-Shugart Waterflood Project. Attached are

the results of laboratory analyses of the latest exposed
coupons,

Yours very truly,
Zz 4

W. P. Tomlinson

JLT: jcb

Attachments

cc: New Mexico 0Oil Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico 88120
New Mexico State Engineer's Office

State Cegpitol
Santa Fe, New Mexico 87501 ol



YIRS

St
B EEEY B S R

Water Injection

CORRCSION COUPON EAPCSURE KESULTS

Swearingen lLease W.F., Shugart Field, Eddy Co., New Mgxico LOCAT!ON: yater Injection Wells /

TYPE STATIGN: Bar Type at Wellhe

REMARKS: On East Leg at System

OO T EXPOSURE WETGHT CORROSION  TVPE
MOER OATES DAYS VOLUME LOSS RATE | ATTACK
(8%) (GMS) (MPY)

F-594 11/14/67--1/15/68 62 226,523 0.1962 1.4 Scattered pitting attack
F-596 . 0.2005 1.4 to at least -.008" (47MPY)
-G08 1/15/68--3/13/68 57 0.0651 0.51 Scattered pitting attack
=609 0.0586 0.46 to at least .006' (38MPY)
wnm_m 3/13/68--5/15/68 63 0.1123 0.78 Spotty etch w/some edge
F-313 , 0.1179 0.85 pitting
F-961 5/15/68--7/15/68 " 61 0.1582 1.2 Spotty etch w/some edge
=962 _ M 0.1269 95 pitting



o | © CORRCS 10N COUPCN EXPOSURE KESULTS ,
| .

Swearingen Lease WF, Shugart Field, Eddy Co., New Mexico LOCATICN: East Header
Water lnjcction TYPE STATION: Bar Type at Water |

REMARKS: Supply Water

) EXAPOSURE WE I GRT . CORRCGSICN TYPE
DATES DAYS VOLUME LOSS RATE . - ATTACK
. (BW) (GMS) (MPY) _
F-591 11/14/67--1/15/68 62 -~ 925,298 0.1135 0.82 Scattered minor pitting
F-593 . o _ 0.1152 0.83 R '
F-612 1/15/68~-3/13/68 57 Lost. .
F-013 _ . e . . Lost. . . .
F-816 "~ 3/13/68--5/15/68 . 63 A ©0.2567 1.8 Scattered shallow vmﬂnmsm
F-817 , . _ o N . 0.4888 3.4 and gouges :
F-825 m\gm\mmruw\~m\mm , 61 1,244,577+ 0.4102 3.0 o<mqm~g shallow pitting

" F-970 o . . . . ! O.wwww



R " CORROSION COUPON EXPCSURE KESULTS

;,;MsL%wGU ‘Swearingen Lease W.F., Shugart Field, Eddy Co., New Mexico . LOCATION: water Injection Wells B

Water Injection S , . JYPE STATION: Bar Type at Wellhe:

REMARKS: On West Leg of system (S

EXPOSURE WE I GHT CORROSION TYPZ

DATES DAYS ___ VOLUME LOSS . RATE ATTACK
_ | - (BW) (GMS) (MPY)
11/14/67--1/15/68 : . 62 111,588 0.2797 2.0 . Scattered pitting.attack

o IR S : 0.2724 - 2.0 - to at least .004 (24 MPY
F=614 1/15/68--3/13/68 sy L 0.0491 . 0.38 Even etch
F~615 _ - | T - 0,0509 0.40 - S
F-810 . 3/13/68--5/15/68 - 3. 0.0073 - 0.05 "Even etch _
F~811 T : . 0.0061 0.04 o o
F-826 m\_m\mmr:wxﬂm\mm . 6l o 0.0105 0.08 Even .et¢ch w/some vmmnm:m

F-827 A “ S _ e . .. 0.0095, ~0.07 at corners and end



" . : . CORROS 10N COUPON EXPCSURE KESULTS

H1U DX UNIT: Swearingen Lease WF, Shugart Field, Eddy Co., New Mexico - LGCATION: west Header
- : : S TYPZ STATION: Bar Type at Water

Liit Water Injection
REMARKS: Produced Water injected
otherwise, inject suppl

LT LN . TEXFOSURE - , A T VIEIGHT CORROSION  TVPE

‘.

e UMBER DRTES . DAYS ~ VOLUME  LOSS RATE | ATTACK
| h : N - (BW) . (GMS). - (MPY)
F-590 __\ﬂb\mwuuu\um\mm 162 o 925,298  0.1577 1.1 Overall Shallow vmﬂﬂmnm
F~592 _ o . 0.1835 1.3 =
F-610 1/15/68-3/13/68 57 . - 0.0399 0.32 Even etch w/ areas of
F~611 - : 0.0312 0.24 minor pitting and pitting
. under holder blocks

F=-81h . 3/13/68--5/15/68 63 - 0.2859 2.0 Scattered ummﬁm:@ to at
F-815 _ : Lo, . 0.3650 2.6 least 0.004" (about 23 MPY)
F-818 5/15/68--7/15/68 61 1,244,577 . 0.1283 0.95 Scattered pitting w/one to
F-819 . - 4 0.1691 1.2 at least 0.016" (about 96

MPY) under holder blocks



ATLANTIC

THE ATLANTIC REFINING COMPANY

INCORPORATED — 1870

PETROLEUM PRODUCTS

N gy P LAY AYa]
PR FEE AR A TAR S ST A
Y e bW Wwe
February 18, 1966 i
FEB =1 M 7 04
NORTH AMERICAN PRODUCING DEPARTMENT -
NEW MEXICO — ARIZONA DISTRICT SECURITY NATIONAL BANK BLDG.
S. L. SMITH, DISTRICT MANAGER MAILING ADDRESS
JACK BIARD, DISTRICT LAKDMAN
E. R. DOUGLAS, DISTRIGT GEOLOGIST P. O. BOX 1978
. D. KLOXIN, DISTRICT DRLG. & PROD. SUP'T.

A

M. D. ROBERTS, DISTRICT GEOPHYSICIST

W. P. TOMLINSON, DISTRICT ENGINEER

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

ROSWELL, NEW MEXICO

New Mexico 0Oil Conservation Commission
P. O, Box 2088
Santa Fe, New lMexico

gL
Attention: kr, A. L. Porter,
Secretary Director

Re: Corrosion coupon re
as per Commigeiomn #R=-2969
entered in Gage #33024 concerning
The Atlantic Refining Company
Swearingen-Shugart Waterflood Project

Gentlemen:

As per the above order, we are required to submit the results of the rate
of corrosion of the coupong in the Swearingen-Shugart Waterflood Froject.

Attached zre the results from our laboratory concerning the corrosion rate
for the first three month period,

Yours very truly,

A e
03 ‘ ' $
W. P. Td son

New Fexico 0Oil Conservation Commission
P, O, Drawer DD
Artesia, New Mexico

1CH: jeb

ce

Mr. Frank Irby



i .

INTERNAL CORRESPONDENCE

oaTe  February 17, 1966

TO - Mfl W. P. Tomlinson ~ FROM Mr. R. L. McAdams
MAIN OFFicE OCQ
orFice  Roswell, New Mexico OFFICE hemical Engineering
' ' ~ Section -~ Dallas
FEB el

YOUR LETTER FILE "Letter -No’?’ 8 §&4-78

sussecT Swearingen Lease Waterflood MY FILE
Shugart Field, New Mexico
Corrosion Monitoring

Attached are the corrosion coupon results that were reported
by telephone to you and L. C. Hudry by H. G. Byars. Also
attached is an analysis (No. A-974) of deposits from 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 manifold and at two injection wells.

This is the initial coupon exposure -at each location. The

plant and well exposure periods were not the same but were

overlapping. The indicated corrosion rates were all in the

same range (4.3 to 6.5 Mils Per Year). Deposits removed

from the coupons were mostly acid soluble and were predomi-
~nantly iron oxides. '

Although the corrosion rate of these exposures were somewhat
high, the pitting was not severe. This corrosive indication
does not justify immediate corrosion control. Further moni-
toring is being done to determine this system's corrosion con-
trol requirements.

Currently installed coupons at all four locations are scheduled
to be changed out in early March. It has been agreed, at Hudry's
suggestion, that only 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
e ‘'water supplier. Reportedly they have had no serious corrosion
when handling Ogallala water in bare pipe.

Another method of verifying long-term corrosion rates would be
the installation of Test Nipples in the injection well piping.
If you will furnish us with the proper nipples for your well
piping, we will prepare them. Nipples in sizes from 1" through
2" diameter and 4" to 1' in length have been used for this pur-
pose, Such nipples would be exposed from six months to a year.
If you have any questions concerning this program, please con-
tact us. A copy of the invoice approved for payment has been
forwarded to Accounts Payable.

7 L o loct g

RLM:sjw R. L. McAdams

cc: Mre., B. J. Lancaster . S&W’
: Mr, L. C. Hudry
Accounts Payable (invoice only)

01-222 . PLEASE CONFINE EACH I.ET,TE’_R‘ TO ONE SUBJECT
Attachments i '



PRODUCTION PROFITS, INC,

SCALE ANALYSIS

Glient:  The Atlantic Refining Co. Lab. No. :_A-974
Fleld; Shugaxt : County: Eddy State: New Mexico
Date of Sample: 12-2-65 Date of Analysis: 12-10-65

" . Source of Sample; Coupons E-861-862- West Leg Manifold (Injection System)

Coupons E-863-854- East Leg Manifold ( Injection System)

Description of Sample; The sample consisted of a four ounce ampule containing a

small amount of red scale,

. Preparation of Sample in Lab,: A portion of the scale was transferredr to an extraction

crucible and dried. Sample weight 0. 4935 grams.

CHEMICAL ANALYSIS

% %
. TOTAL ORGANIC CONTENT: 3.1
Extraction by Solvent 0,0
Ignition Loss After Acid Extraction 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 Calcium Carbonate 4,5
Magnesium as 0,0
Sulfate as 0,0
Unidentified 11,3
ACID INSOLUBLE CONTENT: (Noa-ignitable) ' 10,9
Silica : _ -
‘Barium Sulfate - . : ; =

Other




AtlanticRichfieldCompany

North American Producing Division
New Mexico-Arizona District

Post Office Box 1978

Roswell, New Mexico 88201 s
Telephone 505 622 4041 =

W. P. Tomlinson
District Engineer -

December 11, 1968

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

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

Re: Corrosion Coupon Results as per
Commission Qrdexﬁ§12969 Entered
In Case No. 33024 Concerning
Atlantic Richfield Company
Swearingen-Shugart Waterflood Project

Gentlemen:

As per the above Order, we are reqguired 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.,
N

Yours very truly,

W. P. Tomlinson

JLT: jcb

Attachments

ce: New Mexico 0il Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico 88120
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501

P L

) (4



. | * CORROS ION COUPON EXPOSURE KESULTS . ;

1 .

. .‘.‘
»

FirlD OR UNIT: Swearingen Lease WF, Shugart Field, Eddy Co., New Mexico

- et et a————. —

SYSTEM:  Water Injection

LOCATION: East Header
TYPE STATION: Bar Type at Water

. . . . . . | - REMARKS: Supply Water
:;.nwamm»ﬂsw - - EXPOSURE WETGAT  CORROSTON  TYPE
Hume: 0l 21 pmummw DAYS __ VOLUME ____ LOSS RATE . ATTACK
T e R CC R S B
CUFS90 L 11/14/67--1/15/68 62 7'925,298  0.1135  .0.82 . Scattered minor pitting .
F-593 Hvpy B T - 0.1152  0.83 ~ . e |
F-612 | 1/15/68-+3/13/68 wu ,.W.mw @.“ - Lost’ ! L @ ; o : “4
F-613 - T e 0 lest. e B -
. F-816 ' 3/13/68--5/15/68 - . 63 . 1 0.2567 " 1.8 Scattered shallow pitting
F-817 fu _ P L o . 0.4888 u.:<M , and gouges ;
F-825 . . m\-m\mmuuw\—m\mm”n. o nww h_.@ _Lwr:.mxw.; - 0.4102 - 3.0 " ‘Overall shallow vmnnﬁsm
- F970 - S T . .., :Jw o - . M_ 0.3737 : NwN : : . ) o
F-927 - 7/15/68--9/16/68 *. " 63" 1,24,577 . 0.0827 0.59. Spotty etch w/some minor
F-929 . R N + 0.1165 . 0.85. " ".edge and end pitting
G-23  9/16/68--11/15/68. .60 ' 0,071 0.53' ' . Spotty etch w/some ‘shallo
G-232 R T 1 0.0725 0.54 . pits to at least 0.002" -
. R o . - (about 12 MPY) :



_ LD OR_UNIT:

e e

CORROSION COUPON EXPOSURE RESULTS

miomﬂ_:mw: Lease W. m.. Shugart Field, Eddy. no.. New Mexico LOCATION: yater Lnjection Wells

SYSTEM:  Water Injection TYPE STATION: Bar Type at Wellh
- , . N . REMARKS: On East Leg-at System
o COUPON EXPOSURE WEIGHT CORROS I ON TYPE
MUMBER DATES DAYS VOLUME LOSS RATE ATTACK
. . (BW) (GMS) (MPY)
F-594 11/14/67--1/15/68 62 - 226,523 0.1962 1.4 Scattered pltting attack
-596 _ : e 0.2005 1.4 to at least ~.008" (47MPY)
F-608° 1/15/68--3/13/68 57 . 0.0651 0.5] ‘ Scattered pitting attack
F-609 _ L . 0.0586 0.46 to at least .006'" (38MPY)
F-812 3/13/68-5/15/68 63 | ' 0.1123  0.78 Spotty etch w/some edge
F-813 R . . 0.1179 0.85 pitting _
F-961 . 5/15/68--7/15/68" 61 0.1582 1.2 Spotty etch z\moao edge
F-962 . - 0 . . 0.1269 .95 pitting
m.....wa ‘ q\_m\mm.-..m\_m\,mm ™63 13,656 0.0311 S 0.22 . Smooth mvo.ag etch w/some
F-969 : 4 A . . 0.0265 - 0.19° . = very minor pitting c:amw
. . o . :o_aow c_onx .
G-233 m)m\mm....:\.,_m\mm.. ) . mo 15,422 0.0450 - mmo_..ww_.. _ mvo...n< etch z\moao n:..<
G-236 S T PR S 0.0455 0.33 .~ pits at blocks, * .
e S I ST T .



F1ELD OR UNI

SYSTEM:

i

Water Injection A

.

CORROSION COUPON EXPOSURE RESULTS

T: Swearingen Lease WF, Shugart Field, mam<_no.._zmz Mexico

- LOCATION: West Header
~TYPE STATION: Bar Type at Water

REMARKS :  Produced zmnnﬁh~=umnnm

otherwise, inject supr

TTTTCGURON — EXPOSURE WETGHT — CORROSTON — TYPE
NUMBER, DATES - - DAYS - VOLUME. ' LOSS. ~ RATE ATTACK
Sy A : C - (BwW) - v (GMs) . (mey) .
F-590 11/14/67--1/15/68 62 * 925,298 0.1577 1. Overall Shallow pitting
F-592 N S R 0.1835 1.3 .
F-610 . _\lm\mmuw\aw\wm4 . _,mwi, . 0.0399 0.32 ~Even etch "w/ areas Om.
F=611 . : . s 0.0312 0.24 I minor pitting and pitting
. X ! under holder blocks
F-814 " '3/13/68--5/15/68 63 " 0.2859 2.0 Scattered pitting to at
F-815 ' e ; .- 0.3650 2.6 least 0.004" (about 23 MPY
F-818 5/15/68--7/15/68 N 61 1,244,577 " 0.1283 0.95 Scattered pitting z\orm to
F-819 L e N . 0.1691 1.2 at least 0.016" (about 96
. | _ MPY) under holder blocks
' : . Y } . R o
.M”mwm w\ﬁm\mmnum\_m\mm .63 1,244,577 0.6036 4.3 Scattered broad severe pit
928 . . 0.9277. 6.5 . w/one to at least 0.018"
| | (about 100 MPY) -
. G=229 .w\_a\mmnn__\_m\om . 60 v o.__nw 0.83 Many shallow pits z\wo?m
G-230 . : , 0.1398 1.0 isolated pits to at least
. _ : 0.009" (about 55 MPY) and
ce L . _ some severe pitting under

holder blocks _ ,



OR_UNIT: Swearingen Lease W.F., Shugart Field, Eddy Co., New Mexico

" CORROSION COUPON EXPOSURE RESULTS

 LOCATION: Water injection Wells B

SYSVEM: Water Injection - ) TYPE STATION: Bar Type at Wellhe:
: . - . REMARKS: On West Leg'of system (S
- CouPoN EXPOSURE _ WEIGHT CORROS i ON TYPE
NUMBER | DATES DAYS . VOLUME LOSS '~ .RATE ATTACK
. _ . T (BW) @Msy ., (WPY) : —
F-589 11/14/67--1/15/68 62 . 111,588 0.2797 . ' 2.0° Scattered plitting attack
F-595 o ‘ . 0.2724 * 2.0 - - to at least .004'" (24 MPY.
F-614 1/15/68--3/13/68 S R .1 0.0491 | 0.38 ‘Even etch i
F-615 S R 0,0509 0.40 L
F-810 . '3/13/685-5/15/68. - 63.° . . 0.0073 0.05 Even etch - .
F-811 S A S ;- 0.0061 0.04 . ,
F-826 . 5/15/68--7/15/68 e ", 0.0105 0.08- Even .etch w/some pitting
F-827 e o N P e 0.0095, 0.07 © at corners and end
F-924 7 ;w\~W\mm-wm\ﬂm\mm o | 63 M ,._N.m- ; o.inm_ o o.mn " Even etched body w/a few
F-925 - g N A T R . " 0.2505 - 1.8 scattered pitted areas an
‘ _ . ; : " severe pitting under hold
. ' ‘ . _ v . ‘ -blocks to at least 0.016"
_ ‘ _ I (about 95 MPY) -
G-234 9/16/68-~11/15/68 60 12,482 0.0710 0.53 _Even etch w/severe pittin,
G-235 C, o - ' “ 0.0891 0.66 under holder blocks to at
: | " : least 0.013" (about 80 MP'



Atlanﬁ_cBichﬁeIdCompany

North American Producing Division

New Mexico-Arizona District

Post Office Box 1978

Roswell, New Mexico 88201 .
Telephone 505 622 4041 -

14

§ U

i

B
¥

W. P. Tomlinson :
District Engineer -

63 Jan 1

January 15, 1969

New Mexico 01l Conservation Commission
P. 0. Box 2088
Santa Fe, New Mexico 87501

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
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,'

W. P. TomlinsOn

by: E. M. Pringle
JLT: jcb

cc: New Mexico 0il Conservation Commission
P. 0. Drawer fDD"
Artesia, New Mexico 88210

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




-1000

100

100

100

PRODUCTION PROFITS, INC.
Cornsultan!s in Pelroleum Production
7101 CARPENTER FREEWAY
DALLAS. TEXAS L

—

16 fu g o

REPQORT OF WATER ANALYSIS

se. Gravitv— 1. 078
rPH 7.3 i
Reststivity—_ (1. 084 OHMMETERS @ 68°
STABILITY INDEX @ 4UF
@ 86°F
CaSO4 SoLusiLITY @ AUF MEQ/L
@ B86°F MEQ/L
Max. CASO4 POSSIBLE MEQ/L

REMARKS:

ij sampLENO__ A-2804
' < Totag Souns_108, 720
cuent__Atlantic Richfield Compan oreraTor____ Q0 — s
FiewoShugart county Eddy stare N xico
Lease ano WELL No.___ Swearingen PROD. FORM :
SOUHCE OF SANPL;EI_O_dgced VVater DEPTH: TOTAL PERF
SAMPLE OF: PRODUCED WATER ] INJECTION SYsTEM WATER [O OTHER [O
DATE COLLECTED. 12-16-68 : ANALYST
MINERAL ANALYSIS PATTERN
(NUMBER BELOW JON NAME INDICATES MEQ./SCALE UNIT)
20 15 10 S 0 5 10 i5 29
Na ‘Illllllllluu‘lmlml unluu'uulunlnn u||||u||u|||unlun ""I‘“'l""l‘ 7”"1“"'"" unluulunluuvm llll‘uululllnllluu llllllfll'nllluulnu Cl 1000
G Tm[nu]zmlmi]mt T nu{uu]m:]/f oo e e o ol 2co5 100
T 0 0 0 0 T e O o e e T s T T e MY
FC llllllln‘lm‘lllllnu llll‘ulllllllhmlm’. Illllull||||||l|u|m| nlI'm||||nlu||||nx..‘uu'uuhmlull‘nu ||uhm|un|uu'm| Illlllllllllllluu‘uu u||||m|nll|llll|llll C03 100
PRECIP!TATED AND SUSPENDED SOLIDS DISSOLVED SOLIDS
CONSTITUENT MG/L (PPM) CONSTITUENT MG/L (PPM)
TOTAL UNDISSOLVED SOLIDS TOTAL SOLIDS (CaLc.) 108. 720
IRON OXIDE SoD1uM (CaLc.) 34, 800
CALCIUM CARBONATE IRON (ToraL) =
CALCIUM SULFATE MANGANESE ~
MAGNESIUM CARBONATE BARIUM 0
BARIUN SULFATE CALCIUM 2,980
SiLicA MAGNESIUM 2L800
ORGANIC. CHLORIDE 64,200
BICARBONATE 260
PHYSICAL PROPERTIES CARBONATE 0
a SULFATE 3, 680

DISSOLVED GASES

CONSTITUENT

HYDROGEN SULFID
CARBON D10XIDE.

e

MG/L (PPM)

Absent

OXYGEN

This sample consisted of one 1 quart plastic bottle of water.



AtlanticRichfifeldCompany

North American Producing Division 5
New Mexico-Arizona District —
Post Office Box 1978 2
Roswell, New Mexico 88201 ==

Telephone 505 622 4041

W. P. Tomlinson
District Engineer

February 18, 1969

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

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

Re: Corrosion Coupon Results as per
Comnission Order R~2969 Entered
In Case No. 3302, 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 coupon tests in the
Swearingen-Shugart Waterflood Project. Attached are

the results of laboratory analyses of the latest exposed
coupons.

Yours very truly, -
L

W. P. Tomlinson

JLT: jeb

Attachments

ec: New Mexico 01l Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico 88120
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501




SYSTEM:

FIELD OR UNIT:

et S St e

Water Injection

CORROS!ION COUPON EXPOSURE RESULTS

Swearingen Lease WF, Shugart Field, m&mx_no.. New Mexico

. LOCATION: Vest Header

' TYPE STATION: Bar Type at Water |

REMARKS: Produced Water injected

‘otherwise, inject suppl

COUON e _ mmemcmm. . , WEIGHT CORROSTON — TVPE
NUMBER, DATES : e DAYS VOLUME LOSS. RATE ATTACK
—— ) (CHs S (MPY) —
F-590 11/14/67--1/15/68 62 925,298  0.1577 1.1 Overall Shallow pltting

oy o Fo592 e o : 0.1835 1.3 . . .

O sty . |
F-610 * 1/15/68-3/13/68 . 57 '0.0399 0.32 Even etch w/ areas of
F-611 . . . 0.0312 0.24 minor pitting and pitting

B Sy . . 1:am1 holder blocks
F-814 3/13/68--5/15/68 : _,mw 0.2859 2.0 Scattered vmwnm:m to at
F-815 ) ‘ . . 0.3650 2.6 least 0.004'" (about 23 MPY)
F-818 5/15/68--7/15/68 . m 61 1,244,577  0.1283 0.95 Scattered pitting z\orm to
F-819 4 V 0.1691 1.2 at least 0.016" (about 96
| . MPY) under holder blocks
m”wwm 7/15/68--9/16/68 63 1,244,577  0.6036 h.3 Scattered broad severe pits
92 : - 0.9277. 6.5 w/one to at least 0.018"
_ (about 100 MPY)
G-229 9/16/68--11/15/68 - 60 o.d_nw o.mw Many shallow pits z\woim
G-230 , . 0.1398 1.0 isolated pits to at least.
0.009" (about 55 MPY) and
' some severe pitting under
M holder blocks
G-239 _d\_m\mm:u_\_m\mmw _.m_ 0.0110 0.08 Even etch z\mnmnnmﬂmm mwmmm
G-240 : o . 0.0137 0.10 of minor pitting,



Fl

——— s e - ——— —

SYSTEM:  water Injection

— et s

* CORROSION COUPON EXPOSURE RESULTS

LD OR'UNIT: swearingen Lease W.F., Shugart Field, Eddy Co., New Mexico . LOCATION: Water Injection Wells

TYPE STATION: Bar ._.<U0 at WellFk
REMARKS: On West Leg of system |

COUPON - EXPOSURE WEIGHT CORROSION TYPE
HUMBER DATES DAYS . VOLUME LOSS _RATE ATTACK
(GW) (Grs) —(%PY) _
F-589 11/14/67--1/15/68 62 111,588 0.2797 2.0 , Scattered pltting attack
- ' R . ' . , "
a1 mwmmw 51 o3 . 0.2724 2.0 - ctoat least .004" (24 MP
1y |
F-614 1/15/68--3/13/68 57 0.0491 0.38 . Even etch
,m-miw;:f;ﬁam<$u v ” o 0,0509 0.40 e -
F-810 . 3/13/685-5/15/68. 63 . 0.0073 10.05  "“Eyen etch | - . |
F-811 S o 0.006] 0.0k o
F-826 m\um\mm:uw\.m\mw 6] o.o_om . 0.08 Even .etc¢ch z\woam,u.mnﬂzm
F-827 : . . 0.0095. . 0.07 . - at corners and end
F-924  ©  7/15/68--9/16/68 63 12,521 © 0.1281 - 0.92 Even etched body w/a few
F-925 L - o 0.2505 1.8 : scattered pitted areas &
, . "severe pitting under hol
' ¢ blocks to at least 0.01€
_ (about 95 MPY)
G-234 - 9/16/68--11/15/68 60 12,482~ 0.0710 0.53 . Even etch w/severe pitti
G-235 IR : 0.0891 0.66 " under holder blocks to a
o C | “least 0.013" (about 80 M
G-243 11/15/68--1/15/69 61 12,824 0.0311  0.22 Even etch w/shallow scat
G-244 " 0.0302 0.22 ~ body pitting and pitting

under holder blocks to a
least 0.010" (about 60 M



* CORROS1ON COUPON EXPOSURE RESULTS . _ -
a

LOCATION: East Header
TYPE STATION: Bar Type at Water
REMARKS: Supply Water

FirlD OR UNIT:  Swearingen Lease WF, Shugart Field, Eddy Co., New Mexico

—— o e . C——— —

SYSTEM:  Water Injection

COUIPON . EXPOSURE WETGHT — CORROSTON TYPE
HUMLER DATES DAYS __ VOLUME LOSS RATE . ATTACK
: . - (BY)  (GMS) (MPY) _
AT fifrwol 11/14/67--1/15/68 62 - - 925,298 0.1135 0.82 Scattered minor pitting
F-5981 93 ¢o P 0.1152  0.83 .
F-612 /' 1/15/68--3/13/68 57 Lost: | o
F-613 o . ; -, lost . _
F-816 . - ' 3/13/68--5/15/68 . 263 . . 0.2567 1.8 Scattered shallow vwnnm:m
F-817 ” A . AR . . 0.4888 3.4 . and gouges W
F-825 m\_m\mmnuw\,m\mm , C 61 _rmbr.mww.w 0.4102 3.0 .Q<n1m_g shal low pltting
* F-=970 . . S o . oo 0.3737 : Nwﬂ . . : :
F-927 u\_m\mm»nm\dm\mm . 63 i.mbrymww 0.0827 o.mmw Spotty etch w/some minor
F-929 , o N - 0.1165 ° 0.85 edge and end pitting
G-231 9/16/68--11/15/68 - 60 ©0.0711°° 0.53  Spotty etch w/some shallow
G-232 : L | 4 o ~0.0725 0.54 ~ pits to at least 0.002"
o , : (about 12 MPY) .
6-237 - 11/15/68--1/15/69 I  0.3058 2.3 Overall shallow pitting
. _ o _ 0.2543 1.8 ‘ : . .

G-238 . - .



. . _ o CORROS!ON COUPON EXPOSURE RESULTS

_, _ ﬁuhhb.ox :zrwm Swearingen Lease W.F., Shugart Field, Eddy Co., New Mexico LOCATION: water Injection Wells

SYSTEM:  water Injection TYPE STATION: Bar Type at Wellhe
REMARKS: On East Leg at System
- COUTON ) EXPOSURE . WETGHT — CORROSTON — TVPE
BL 7 pusER DATES DAYS _ VOLUWE ____LOSS ~~_ RATE ATTACK
7T O 69 - (BW) ~ (GMS) (MPY)
A .
F-594 11/14/67--1/15/68 - 62 226,523 0.1962 1.4 Scattered pitting attack
F=596 . ., . o 0.2005 1.4 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 0.1123 0.78 Spotty etch w/some edge
F-813 . o 0.1179 0.85 ‘pltting
F-961 - 5/15/68--7/15/68 61 | 0.1582 1.2 Spotty etch w/some edge
F-962 S 0.1269 .95 pitting
F-923 u\_m\mmuum\_m\mm L 63 13,656  0.0311 S 0.22 Smooth mnowﬂ< etch w/some
F-969 . : 0.0265  0.19 . very minor pitting under
. _ . holder block
“G=233 - 9/16/68--11/15/68 .. w.mo,.w. 15,422 0.0450 0.33 Spotty etch w/some tiny
G-236 . . v ) L _ - 0.0455 . 0.33 pits at blocks.
G-241 11/15/68-41/15/69 . P61 1k,004 - 0.4653 3.4 Overall tiny shallow pits
G-242 . ‘ | L 0.3862 2.9 Lo . ,



AtlaniicRichfieldCompany  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

B3 duL 10 Pul ous

July 9, 1969

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

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

Secretary Director é;k_/iflfi_i

Re: Corr031on Coupon Results as per
: 69 Entered
3 Concerning
At Richfield Company
Swearlngen-Shuoart Waterflood Project

Gentlemen:

As per the above QOrder, 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 truly,

W. P. Tomlinson

JLT: jcb

Attachments

cc: New Mexico 0il Conservation Commission
P. O. Drawer "DD"
Artesia, New Mexico 88120
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501



FIELD OR UNIT: suearingen Lease W. F., Shugart Field,

CORROSION COUPGN EXPOSURE RESULTS:

g

a ™
LOCATION: |Water lgecti&n Wells 8-

SYSTEM: Eddy Co., New Mexico TYPE STATION: Bar:i’ype ad Wellhead
Water Injection s = -~
REMARKS: ¢ West Leg gf System (S
=S
COUPON EXPOSURE WEIGHT CORROSION  TYPE = =
NUMBER DATES _ DAYS __ VOLUME LOSS RATE ATTACK
(BW) (GMS) (MPY)
G-486 3/19/69- 62 217BWPD  0.0491 . 0.36 Scattered shallow
G-487 5/20/69 o 0.0250 0.18 pitting ’



CORROSION COUPON EXPOSURE RESULTS

FIELD OR UNIT: swearingen Lease WF, Shugart Field, LOCATION: yest Header
SYSTEM: Eddy Co., New Mexico TYPE STATION:
=—=—"  \ater Injection Bar Type at Water P
REMARKS:  produced Water injected wh
otherwise, inject supply w
COuPON EXPOSURE WEIGHT CORROSION TYPE
NUMBER DATES DAYS VOLUME LOSS RATE ATTACK
(BW) (GMS) (MPY)
G-482 3/19/69- 62 0.0447 - 0.33 Scattered broad pits to
G-483 5/20/69 0.0565 0.40 at least 0.005" (about

31 MPY)



CORROSION COUPON EXPOSURE RESULTS

FIELD OR UNIT: Swearingen Lease W. F.,Shugart Field, LOCATION: Water Injection Wells A-6

. Eddy Co., New Mexico- .
SYSTEM: Water Injection | TYPE STATION: Bar Type at Wellhead

REMARKS: 0On East Leg at System

COUPON EXPOSURE WEIGHT CORROSION TYPE
NUMBER . DATES DAYS VOLUME 1.0SS RATE ATTACK R
' ~(BW) (GMS)  — (MPY)
G-488 3/19/69- 62 288 BWPD  0.0609 0.44 Scattered shallow pitting ¢
G-489 5/20/69 0.0620 0.45 : :

€



CORROSION COUPON EXPOSURE RESULTS

FIELD OR UNIT; Swearingen Lease WF, Shugart Field,

Eddy Co., New Mexico-:

LOCATION: East Header

SYSTEM:  yater Injection TYPE STATION: Bar Type at Water Plan
a ' REMARKS: Supply Water

COUPON EXPOSURE WETGHT CORROSION  TYPE

NUMBER DATES _ DAYS _ VOLUME LOSS RATE ATTACK x

' ED) (GHS) (MPY) \

G-48Y 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)



AtlanticRichfieldCompany 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

April 1L, 1969

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

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

Re: Produced Water Samples Required by
Commission Order R-2969 Entered
In Case No 02,) Concerning
Atlantic Ri 1eld Company
SwearingenShugart Waterflood Project

Gentlemen: .
-?v&/

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

JLT: jecb

cc: New Mexico 01l Conservation Commission
P. O. Drawer "DD"
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501



PRODUCTION PROFITS, INC.

Petroleum Sercice Laboratory
DALLAS, TEXAS

Client Atlantic Richfield Company
County Eddy State New Mexico
Field, Shugart LeaseSWearinger Produced Watenky No.
Formation Depth Perf.
Source of Sample
Date Collected, 3-19-69 by

REPORT OF WATER ANALYSIS

Lab. Number A-29 48 Specific Gravity 1.075 pH 13
Total Dissolved Solids 106905  Resistivity (Ohmmeters at 68° F.)____Q 088 Hydrogen Sulfide ABSENT

DISSOLVED MINERAL_ANALYSIS PATTERN

.20 15 10 s 0 5 10 15 20
Na ‘““‘""‘""‘“"v"|||"|‘"|||l"|' ‘ . ll| -Hih- ‘ 1} l ‘ ‘ ‘ N ‘ ‘ 1“"!“"]”l.r:lI‘“_"‘“"i""l"“r' ‘ ' I I ' ‘ \ | C‘
1000 l 1000
it

o IN»{!H%}I#H!!HIIIHI{HIP}HII}IH%{HH}HHHH{HH*HHJ[HJ}*IH‘:}HH!HH}HH[? ”‘WWWF*”MMWW*M"H"”‘ Heo,

| be Ime}uuMwMMunhmm]nulmt{m%u]mhmlm:gmkm:\ L e e e o,

Fe llll'ml')llllllll’lnl'HIl‘"ll'l||I'lllllIlIi'llHllIllhlIl|IIIl'llll!lllllllll'lllllllll'llll'llllllIlllllllIl“'lllI'IIlllIllllllll|ll;l'l'lll"ll'lIlI'II|l|lllIIIIlllllll'llll‘lllllIllllllll col
100 I

{Number Below lon Symbol Indicates meq/ Scale Unit) L 100
LVED LIDS ANALYSI RECIPITATED AND SUSPENDED SOLIDS ANALYSI
mg/l meg/I : mg/l
Total Solids (Calc.) 106905 Total Undissolved Solids
Sodium  (Calc.) 34300 _1492.1 Oil (Solvent Soluble) -
Iron (Dissolved) = = Acid Solubles —_—
Barium = = Iron as
Calcium 2930 146.2 Calcium as
Magnesium 2670 219.5 Magnesium as
Chloride 62900 1773.8 Sultate as
Bicarbonate 315 5.2
Carbonate —_0 ____ 0.0 Organic (lgnition Loss) —_—
Sulfate — 3790 __1I8.8 Acid Insolubles —_
Sand & Clay ' PR
. ' Barium Sulfate (Quan.)
JOTAL IRON -—_ (Qual.)
SOLUBILITY CALCULATIONS
Calcium Carbonate Stability Index at 77° F —_— Scaling Tendency
Calcium Sulfate Stability at 95°F
Concentration__________meq/l. Calc. Solubility _______.__meq/!. Percent Saturation
Barium Sulfate Stability at 95° F .
] Concentration_______ _____meq/l. Calc. Solubility _________megq/l. Percent Saturation
REMARKS ) '

The sample consisted of one 1 quarﬁt plastic bottle of water.



AtlanticRichfieldCompany  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

‘69 Apr 22 Pnd 2u

April 21, 1969

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

Santa Fe, New Mexico 87501 ) ;’CL/
Attention: Mr. A. L. Porter, Jr. .-~

Secretary Director

Re: Corrosion Coupon Res 5 as per
Commissi
In Case 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 coupon tests in the
Swearingen=-Shugart Waterflood Project. Attached are

the results of laboratory analyses of the latest exposed
coupons.

Yours very truly,
e o
A s

W. P. Tomlinson
JLT:jcb
Attachments

cc: New Mexico 0il Conservetion Commission
P. 0. Drawer "DD"
Artesia, New Mexico 88120

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



. * CORRCSION COUPON EXPOSURE HESULTS . ;.

ik OR_UniT:  swearingen Lease WF, Shugart Field, Eddy Co., New Mexico

LGCATION: East Header
TYPE STATION: Bar Type at Water

'

VWater Injection , .
. REMARKS: Supply Water
EXPGSURE WE L GHT . CORRCSION TYPE
DATES DAYS VOLUME LOSS RATE - ATTACK
. _ - (BW) (GMS) (MeY)
F-591 - 11/14/67--1/15/68 62 - - 925,298 0.1135 0.82 Scattered minor pitting
F-593 o | 0.1152  0.83 . o
F-6i2 1/15/68---3/13/68 .m 57 _ Los t! . o : : .
F-613 S = : . lost. 3 : _ | .
F-816 " 3/13/68--5/15/68 S 63 o 0 0.2567 0 1.8 Scattered m:m_ﬂoz.nmnnm:m
F~817 , _ . . o . 0.4888 w.:,m, and gouges _
F-875 5/15/68--7/15/68 . 81 0 1,24k4,577. ©  0.4102 3.0 Overall shallow pitting
=90 T I L4 0.3737 - 2.7 " . L
F-927 7/15/68--9/16/68 - . .63 1,244,577 - 0.0827 0.59 . Spotty etch w/some minor
F-929 . A L “, 0.1165 * 0.85. " edge and end pitting
G-231 9/16/68--11/15/68 - 60 ©0.0711° 0.53 " Spotty etch w/some 'shallc
G-232 : _ . _ 0.0725 0.54 © pits to at least 0.002"
, . ' \ : Amcoca 12 MPY) .
G-237 11/15/68--1/15/69 Y , . 0.3058 2.3 Overall shallow vwﬁnm:m
6-233 . , 0.2543 1.8 . | |
G-h76 1/15/69--3/19/69 63 - 0.7638 5.5 . Overall shallow pitting
: ’ 0.6926 4.9 to at least 0.002' -

G474 . . : .
_ . (about’ 12 MPY)

[3}



- . CGRRCGSION COUPON CAPCSURE RESULLTS

L4 .

CUELD OR_EMIT:  Swearingen Lease W.F., Shugart Field, Eddy Co., New Mexjco LOCAT!ION:

Water Injection Wells

Water Injection v TYPZ STATION: Bar Type at Welih
. : RCMARKS: On East Leg at System
. . EXPOSURE : WZlCRT . CCGRROSICN TYPE
OATES DAYS VOLUME LOSS = RATE ATTACK
: (8v) (GMS) (M2Y)
F-594 C 11/14/67--1/15/68 - 62 226,523 0.1962 1.4 Scattered pitting attack
F-596 - ~0.2005 1.4 to at least -.008"" (47MPY)
F-608 1/15/68~-3/13/68 . 57 . o 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 : ©0.1123 0.78 Spotty etch w/some edge
F-813 o o . 0.1179 0.85 pitting
-g6) . 5/15/68--7/15/68" 61 _ 0.1582 1.2 Spotty etch w/some edge
F-962 o . 0.1269 .95 pitting . :
mncmm u\wm\mmuum\ﬂw\mm : k 63 13,656 * 0.0311 C0.22 Smooth mvown< etch w/some
F-969 : . 0.0265 0.19 . very minor pitting under
. o . - holder block .

G-233 9/16/68--11/15/68 * . ' mo,, 15,422 0.0450. . 0.33 Spotty etch w/some tiny
G-236 : N L . . 0.0455 0.33 pits at blocks.
n-mwa H_\um\mm-4~\~m\mu . B urLOOb.. 0.4653 b , Overall tiny shallow pits
G-2h2 o - . c 9 - : -

3
_ _ . 0.3882 2

G-h73 1/15/€3--3/19/69 &3 . 13,802  0.4997 3.5
G475 T - WA B

-Surface roughening. -

1 | .

! . e



CIELDOR

s e m b v —a—e— —

UNiT: Swearingen

Water Injection

CORRGSION COUPON LAPCS

Lease WF, Shugart Field, Eddy Co., New Mexico

URE KESULTS

West Header
STATION: Bar Type at Water

REMARKS : va@acnma zuﬂmw.m:hmnnmA
e L ‘otherwise, inject supp
: COUION o ZAPCSURE . VEIGHT CORRGS I ON TYPZ )
SUMBER, DATES DAYS VOLUME L0SS RATE ATTACK
n L \5W) . (GMS). (meY) . .
F-590 gﬂ\ﬂr\wwr|e\“m\mm 162 .mmm.mmmu. 0.1577 1.1 Overall m:m-ozAvnnnA:m
F-592 - : ; 0.1835 1.3 -
F-610 1/15/68-3/13/68 57 0.0399 0.32 Even etch w/ areas of
F-611 . : ) 0.0312 0.24 minor pitting and pitting
: . under holder blocks
F=314 . 3/13/68--5/15/68 __mw 0.2859 2.0 mwmnnowmatvmnﬂm:m to at
F-815 , . 0.3650 2.6 least 0.004'" (about 23 MPY)
F-818 5/15/68--7/15/68 > 6l 1,244,577 u 0.1283 0.95 Scattered pitting w/one to
=819 4 ‘ : : * 0.1691 1.2 at least 0.016" (about 96
| , MPY) under holder blocks
m“owm 7/15/68--3/16/68 63 1,244,577  0.6036 4.3 Scattered broad severe pits
J . 0.9277. 6.5 . w/one to at least 0.018"
' (about 100 MPY)
G-229  9/16/68--11/15/68 - 60 0.1129 0.83 Many shallow pits w/some
G-230 \ 0.1398 1.0 isolated pits to at least
. o 0.009"" (about 55 MPY) and
. ' . . ) , some severe pitting under
) i holder blocks
G~239 11/15/68--1/15/69 . 61 ; 0.0110 0.08 Even etch w/scattered mwmm
G-240 . 0.0137 0.10° of minor pitting.
G-h76 1/15/69--3/19/69 63 0.2475 1.7 ‘Scattered broad pits to at
G-h77 : . S 0.2658 1.9 least 0.009'" (about 52 MPY

Severe pitting under holde
block coupon G~476.



hOR_UNIT:

- ——————— —

Swearingen

Water Injection

.

* CORRGS [ON COUPON

lLease W.F., Shugart Field, Eddy Co., New Mexico

EXPCSURE KESULTS

. LOCATION: Water injection Wells &

STATICON: Bar 4<vm at Wellhe

On West Leg of system (!

TGN EXPOSURE WE[GRT CORROS ION TYPE
. NURGER OATES DAYS . VOLUME LOSS  RATE TTACK
CBY) (GMS) {MPY)
F-589 11/14/67--1715/68 62 111,588 0.2797 2.0 Scattered pitting attack
F-595 L o . : 0.2724 2.0 . to at least 004" (24 MPY
F=614 1/15/68--3/13/68 57 £ 0.0491 0.38 Even etch =
F-615 ST L 0.0509 0. 40 S
F-310 . 3/13/68~5/15/68. 63 .- 0.0073 0.05 "Even etch | - . .
F-811 T 0.0061 0.0k |
F-0z¢ m\ﬂm\mmnuw\#m\mw 6] 0.0105 0.08 Even .etch z\moam pitting
F~827 , : 0.0095 . 0.07 ~at corners and end
Froih ,w\gm\mmpwm\gm\mm 63 12,521 0.1281] o.mw Even etched body w/a few
F=925 L RPN 0.2505 1.8 scattered pitted areas ar
"severe pitting under holc
' blocks to at least 0.016'
_ (about 95 MPY)
G-234 9/16/68--11/15/68 60 12,482 0.0710 o.mw Even etch w/severe pittir
G-235 . : 0.0891 0.66 " under holder blocks to at
S A . least 0.013" (about 80 MP
6-2h3 11/15/68-=1/15/69 © 61 12,824 0.031 0.22 Even etch w/shallow scatt
G=244 . . 0.0302 0.22 body pitting and pitting
_ . under holder blocks to at
least 0.010" (ahout 60 MP
G-h72 1/15/69--3/19/69 63 14,113 0.0653 0.46 .Even etch w/minor pitting
G-474 0.0432 0.31 " Severe pitting under hold

blocks 0.007" (about 40 M



AtlanticRichfieldCompany 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 -

"H Jur 24 Pu 1l ose

July 23, 1969
New Mexico 0il Conservation Commission /

P. 0. Box 2088 p o
Santa Fe, New Mexico 87501 ?‘-/C“Q_

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

Re: Produced Water Sample equired by
Commission_Qrde

W oncerning
q RietrtTeld 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,
D T omllietbey 1,
P YA

lx
W. P. Tomlinson
by S. H. Christianson

MAQ:jcb

ce: New Mexico Oil Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico 88210

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



PRODUCTION PROFITS, INC.

Petroleum Service Laboratory

DALLAS, TEXAS

Atlantic Richfield Company>

20

DISSOLVED MINERAL ANALYSIS PATTERN

10

5 o

5

10

15

Client

_ County Eddy state__New Mexico
Field Shugart Lease SweaTinger Waterflood  wen No.
Formation Queen . __Depth Perf.
Source of Sample. Produced Water
Date Collected 6-19-69 by

REPORT OF WATER ANALYSIS

Lab. Number . _ A=3051 Specific Gravity 1.067 pH 7.2
Total Dissolved Solids 92313 Resistivity (Dhmmeters at 68° F.)___ 0093 Hydrogen Sulfide ABSENT

100

Ca Iunlzm{um}ml}xm !m};"r:a{:mluuluulmnluulmllmtluH]mmm}mdnumn-
10

| LVED

Total Solids (Calc.)
Sodium .(Calc.)

fron  (Dissolved)

Barium
Calcium
Magnesium
Chloride
Bicarborate
Carbonate
Sulfate

JOTAL IRON

SOLUBILITY CALCULATIONS

LIDS ANALYS!

Na LI B I\'III | I S Bl I LA M W

Fe Illl'llll'll(lllllllllll||llllll"‘ll!l'llll'lllllllllllllllllll'llll'llll lllllllll iikin
' 10 I

S e

(Number Below lon Symbol Indicates meq/ Scale Unit)

Calcium Carbonate Stability Index at 77° F
Calcium Sulfate Stability at 95°F -

Concentration

meq/l.

Barium Sulfate Stability at 95° F

Concentration

EMARKS

meq/l.

Calc. Solubility

Calc. Solubility

TII

RECIPITATED AND SUSPENDED SOLID

Total Undissolved Solids

Oil (Solvent Soluble)

Py Cl
' ‘100

O W O O 0O O O 8 0 W O
l 10

ALYSI

mg/l

—

" Acid Solubles
fron as
Calcium as
Magnesium as
Sulfate as

Organic (Ignition Loss)

Acid Insolubles

Sand & Clay
Barium Sulfate

meq/l.

meq/l.

(Quan.)
(Qual.)

Scaling Tendency

Percent Saturation

Percent Saturation

The sample consisted of one 1 quart plastic bottle of water.

W

(AR W

v v L W QO Q

<

W



AtlanticRickfieildCompany North American Producing Division
New Mexico-Arizona District
Post Office Box 1978
Roswell, New Mexico 88201 )
Telephone 505 622 4041 -

Py 8 25

W. P. Tomlinson .
District Engineer =

8y Sep ©

September 5, 1969 i

New Mexico Q0il Conservation Commission
P. 0. Box 2088

Santa Fe, New Mexico 87501

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

Re:

equired by
- i Company
Swearlngen-Shugart Waterflood Project
Gentlemen:

As per the above Order, we submit the results of
laboratory anelysis of the latest produced water

sample from the Swearingen-Shugart Waterflood
Project.

Yours very truly,
i 74 e, - -
e e

W. P. Tomlinson

MAQ: jcb

cc: New Mexico 0il Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501



PRODUCTION PROFITS, INC.

Petroleum Service Laboratory
DALLAS, TEXAS

Client ____ Atlantic Richfield Company

County____Eddy state New Mexico
Field Shugart LeaseSwearinger Water Plant - Produced
Formation Depth Perf.
Source of Sample__West Pump Discharge
Date Collected 8-1-69 by

REPORT OF WATER ANALYSIS

Lab. Number A-3167 Speéiﬁc Gravity ___ 1052 pH T2
Total Dissolved Solids 117262 Resistivity (Ohmmeters at 68° F.) 0.013 Hydrogen Sulfide ASSENT
DISSOLVED MINERAL ANALYSIS PATTERN
20 15 10 5 0 5 10 15 20
Na BB IapnpnIn UL ] 3 IHHINHUN PR N i pmnn "“‘ml LU LTSI ""‘"" C|
oglS? [ e e 6
o T T e e T uu[nu}em[nnlusf}un]zm}fm]rm[rm]sm{tm}m;pHs]un]nn}mi]!ml}m]m: HCO,
S 160 | { 100 -
Mg ms[nu[un}nu]:mlnn{nn}lun|m|lm|[nu|m|[nillfmlxm]nn[unlux L T e e e e
100 100
Fe Illl'llll'llll'llﬂlllll’”lllllIl’"lllllll'llh'}llI!lllllllllhllllllllllIl[llllllllll‘llll’llll vllll'llll’llllllllllllll!(lll'lI|l|||l|lllll'|ll|!"llll"l'lllllllll'tllI'lIIl‘HIIIlHI‘HH‘IlII Col
100 (Number Below lon Symbol Indicates meq/ Scale Unit) . 100
DISSOLVED SOLIDS ANALYSIS - PRECIPITATED_AND SUSPENDED SOLIDS ANALYSIS
mg/l meq [l mg/l
Total Solids (Calc.) . 117262 Total Undissolved Solids
Sodium (Calc.) 37760 1639.9 Oil (Solvent Soluble)
lron (Dissolved) e = Acid Solubles -
Barium b = Iron as
Calcium 3? ?0 163.2 Calcium as
Magnesium 2559 2:_36 a Magnesium as
Chioride 69500 1959.9 Sulfate as
Bicarbonate 332 ? o 4
Carbonate ] : 0 Q.0 Organic (Ignition Loss)
Sulfate 3550 14.5 Acid Insolubles -—
- Sand & Clay -
Barium Sulfate o (Quan.)
TOTAL IRON - ' (Qual.) _

'SOLUBILITY CALCULATIONS

Calcium Carbonate Stability Index at 77° F - Scaling Tendency
Calcium Sulfate Stability at 95°F °
Concentration____________meq/l. Calc. Solubitity _______meq/!. Percent Saturation
Barium Sulfate Stability at 95° F
Concentration______meq/l. Cale. Solubility __ meq/l. Percent Saturation
REMARKS

The sample consisted of one 1 quart glass jar of watex.

od—



KilanticﬁichﬁeldCompany

North American Producing Division '-C.:
New Mexico-Arizona District
Post Office Box 1978 <
Roswell, New Mexico 88201 S
Telephone 505 622 4041 -
w
W. P. Tomlinson )
District Engineer - &3
)
o
September 5, 1969 o
New Mexico 0il Conservation Commission -

P. 0. Box 2088

Santa Fe, New Mexico 87501 ; ‘ é z ,
Attention: .

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

Re: Corrosion Coupon Res

Dol PTeld 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
Swearingen-~Shugart Waterflood Project. Attached are
the results of laboratory analyses of the latest
exposed coupons.

Yours very truly,

W. P. Tomlinson

MAQ: jecb

Attachments

cc: New Mexico 0il Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico 88120
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501




CORROSION COUPON EXPOSURE RESULTS

IELD OR UNIT: Swearingen Lease WF, Shugart Field, LOCATION: East Header
Eddy Co., New Mexico: - A ' ‘
TYPE STATION: Bar Type at Water Pl:

ISTEA: yarer Injection

| REMARKS : Supply Water
JUPON EXPOSURE VIEIGHT CORROSION TYPE
UMBER . DATES DAYS VOLUME LOSS . RATE ATTACK

| . (BW) (aMs) . (MPY) .-

?-“8“. ’ 3/19/69~ 62 o 0 8835 ) 6.4 | Overall shallow.pitti

i S . o Hlow.pitting,~
~h85 5/20/69 U 0.66k3 - 4.8 to at least 0.002'.
| B | A | (About 12 MPY)
=795 . - 5/20/69- 62 : © o 0.9524 6.8 Overall surface roughening
=796 . . 7/21/69 : - 0.8609 6.2
: . e . . . ~



CORROSION COUPON EXPOSURE RESULTS

JELD OR _UNIT: Swearingen Lease W. F. Shugart Field,  LOCATION: water Injection Wells A-6
YSTEM: Eddy Co., New Mexico: , ' TYPE STATION: Bar Type at Wellhead

MWater Injection A
: REMARKS: On East Leg at System

JOUFON EXPOSURE WEIGHT CORROSION TYPE
AMBER " . DATES = DAYS VOLUME 1.0SS - RATE ATTACK

_ . (BY) (GMs) - (MPY) R .
3-188 - 3/19/69- 62 - 288 BWPD  0.0609 . 0.4k ° . Scattered shallow pitting ~
=h89 5/20/69 - : 0.0620 0.45 -
;-789' - 5/20/69- 62 .. 204 BWPD  0.4520 . 3.3 Overall roughening w/pitting
=792 7/21/69 - - 0.4614 3.3 to at least 0.004" (about

24 MPY)



IELD OR UNIT:

CORROSION COUPON EXPOSURE RESULTS

Swearingen Lease W. F., Shugart Field, LOCATION: Water Injection Wells B-
YSTLM: , Eddy Co., New Mexico TYPE STATION: Bar Type at Wellhead
~ Water Injection
REMARKS: 05 West Leg of System (S
QUPON —_EXPOSURE WEIGHT CORROSION  TYPE
UMBER . DATES DAYS VOLUME L0OSS RATE ATTACK
- - (6W) (GNS) (MPY) :
=086 - 3/19/69- 62 2178WPD  0.0491 . 0.36 Scattered shallow |
i=h87 . 5/20/69 - : T 0.0250 ~0.18 -pitting
=790 . 5/20/69- 62 T 278BWPD  0.0785 0.58 at
NEAON . . . S . .
=791 17721769 s . o 0668 o8 cattered tiny body pits

w/severe pitting under
holder blocks .to at least
0.009'" (about 53 MPY) -



LR

CORROSION COUPON EXPOSURE RESULTS

40 OR UNIT:  syearingen Lease WF, Shugart Field,
tddy Co., HNew Mexico

LOCATION: west Header

SSTEM: TYPE STATION:
e Water Injection ' Bar Type at Water P

REMARKS:  produced Water injected wh

otherwise, inject supply w
JUPON EXPOSURE WEIGHT CORROSION TYPE :
MBER DATES DAYS VOLUME LOSS RATE ATTACK i
- (BW) (GMS) (MPY)
~ 1132 - . 3/19/69- 62 ' 0.0447 - 0.33 Scattered broad plts to
~483 ' 5/20/69 . 0.0565 0.40 . at least 0.005" (about
. 31 MPY) :
793 . 5/20/69- 62 0.0658 0.48 Scattered pitting attack -
~-794 - 1721/69 0.0776 0.57 .to at least 0.003" (about
18 MPY) -
N .




AtlanticRichfieidCompany  North American Producing Division
- ; New Mexico-Arizona District
Post Office Box 1978

Roswell, New Mexico 88201 m 1 5 1969

Telephone 505 622 4041

W. P. Tomlinson
District Engineer

October 1k, 1969

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

Santa Fe, New Mexico 87501 iﬁ‘ﬁ
Attention: Mr. A. L. Porter, Jr. ‘:;l(/ ;
Secretary Director e -
Re: Corrosion Coupon R%‘ per
angni ' ntered

ég:'Case'ﬁo. 3302, Roncerning
ig-Ri: eld 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
Swearingen-Shugart Waterflood Project. Attached are
the results of laborstory analyses of the latest
exposed coupons.

Yours very truly, -

7 -~

W. P. Tomlinson

MAQ:jcb
Attachments

cce: New Mexico 0il Conservation Commission
P. 0. Drawer "DD"
Artesia, New Mexico 88120

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



Eddy Co., New Mexico -
-—-‘_Water Injection

CORROSION COUPON EXPOSURE RESULTS

D OR UNIT: Swecaringen Lease W. F.,Shugart Field,
EM: '

LOCATION: Water Injection Wells A-6
TVPE STATION:

Bar Type at Wellhead

REMARKS: 0On East Leg at System

oN EXPOSURE VEIGHT CORROSION . TYPE
ER DATES DAYS VCLUME LOSS RATE ATTACK R
- —. (BY) ~(GMS) (MPY)

38 . 3/19/69- 62 - 288 BWPD  0.0609 0.44 . Scattered shallow pitting €
9 5/20/69 : 0.0620 0.45 e G
9 5/20/69- 62 .. " 204 BWPD,. 0.4520 3.3 dverall roughening w/pitting |
2 .7/21/69 . 0.4614 3.3 to at least 0.004'" (about {
. | : 24 MPY) - :

5 7721769 63 1508WPD  0.1437 . 2.3 etched .
§_ 9/22/69 A 0.1697 1.2 ¥



.0 OR UNIT:

CORROSION COUPON EXPOSURE RESULTS

Swearingen Lease W. F., Shugart Field,

LOCATION: Water Injection Wells |

(EM: Eddy Co., New Mexico TYPE STATION: Bar Type at Wellheac
~T Water lInjection .
‘ REMARKS : On West Leg of System |
'OM EXPOSURE WEGHT CORROSION TYPE
SER BATES DAYS VOLUME L0SS RATE ATTACK
' (BW) (GMS) (MPY) .
36 . 3/19/69- 62 2178WPD  0.0491 .  0.36 Scattered shallow '
37 5720769 - ; : - 0.0250 0,18 pitting
0 . 5/20/69~ " 2788WPD ' e L
N ;52]523 62 2788WPD 0.0785 0.58 Scattered tiny body pits
I S 0.0668 0.48 w/severe pitting under
‘ holder blocks .to at least
. 0.009'" (about' 53 MPY)
] . .
)9 7/21/65 - 63 300 BWPD  0.1822 1.3 Scattered body pitting
)0 . 9/22/69 : 0.1011 0.71 w/one broad pit under

holder blocks to at
least 0.015" " (about - -
87 MPY)



- , , ~ CORROSION COUPON EXPOSURE RESULTS

2GR UNIT: Swearingen Lease WF, Shugart Field, LOCATION: west Header
M3 gddy Co., New Mexlco . TYPE STATION:
= Vater Injection ' - Bar Type at Wats
REMARKS:  produced Water injectes
: . otherwise, inject supp’
IN EXPOSURE WEIGHT - ~ CORRQS1ION TYPE
R .. DATES DAYS VOLUME LOSS . RATE ATTACK
o (8w) (GMS) - (MPY)
2 3/19/69- 62 . - 0.0447 © - 0.33 Scattered broad pits to
3, 5/20/69 C 0.0565 0.40 at least 0.005'" (about
. C . 31 MPY)
¥ .. .5/20/69- 62 ' 0.0658 0.48 Scattered pitting attack -
iy . 7/21/69 . 0.0776 0.57 .to at least 0.003" (about
v o 18 MPY) -
! 7/21/69 63 o 0.0688 0. Scattered pitting attack
A 00848 088 B s

w/ ‘broad pits :
underholder blocks to at
least 0.008" (about 45 MYP)

3 9/22/69



T ’ . CORROSION COUPON EXPOSURE RESULTS

5 OR UNIT: -Swearingen Lease WF, Shugart Field, LOCATION: East Header -
~"T  Eddy Co., New Mexico- S - '
B varer Injection o TYPE STATION: Bar Type at Water P

3

REMARKS: Supply Water

am EXPOSURE WEIGHT CORROSION TYPE

R . DATES  DAYS  VOLUME LOSS - RATE ATTACK
- - (BW) (GMS)  *. MPY) .
P 3/19/69- 62 Co ._ 0.8839 ° 6.4 . Overall shallow.pitting
yoo . 5/20/69 ' © 7 0.6643 - 4,8 to at least 0.002'.
o , I 0 (About 12 MPY)
5 . -5/20/69- 62 T 0.9524 6.8 ~ Overall surface roughening
5" . 7/21/69 - : © - 0.8609 6.2 ‘
. ‘ 7/21/69 '63. '~‘>  T 1.1494 - 8.1 Surface roughening '
5.6 ' i

9/22/69 | 2.1945 1

.



b OR UNIT: Swearingen Lease WF, Shugart Field,
- Eddy Co., New Mexico- -

i CORROSION CCUPON EXPOSURE RESULTS

LOCATION: East Header -

9/22/69

E4: water Injection TYPE STATION: Bar Type at Water ¥

' ' REMARKS: Supply Water
o) EXPOSURE WEZIGHT CORROSION TYPE

ER DATES DAYS VOLUME LOSS RATE - ATTACK

| : - (BW) {GHS) (%PY) :
i 3/19/69- 62 . 0.883§ ) 6.4 . “Overall shallow.pitting
3 5/20/69 0.6643 4.8 to at least 0.002'.
‘ . " (About 12 HPY)

5 , -5/20/69- 62 7 0.9524 6.8 Cverall surface roughening
6" . 7/21/69 - : © 0.8609 6.2 :
| 7/21/69 63 ‘\: 1. 1494 8.1 Surface roughening
i . 2.1945 15.6 ’ : :



AtlanticRichfieldCompany

North American Producing Division

- o~

New Mexico-Arizona District = - \

Post Office Box 1978 < oo

Roswell, New Mexico 88201 L é ‘

Telephone 505 622 4041 ‘: -

W. P. Tomlinson P : ' —-\

District Engineer . = e L C
s = '
- [ Y

(2D
Yy

January 22, 1970

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

Santa Fe, New Mexico 87501

20

Attention: Mr. A, L, Porter, Jx:f"”f
Secretary Directﬁgpx“'

Re:

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 labératory analyses of the latest ex-~
posed coupons.

Yours very truly,

W. P, Tomlinson
MAQ:1fs
Attachments

cc: New Mexico Qil Conservation Commission
P. O, Drawer "DD"
Artesia, New Mexico 88210

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



FIELD QR UNIT:

SYSTENM:

Water lInjection

= T Pe

-~ - o
CORROSION COUPONCEXPOEQRE RESULTS
Lo =
C e

Swearingen Lease W. F., Shugart Field,
Eddy Co., New Mexico

LOCAIION:gﬁ@ter injection Well A-6

TYPr\STATﬁﬂN: Bar type at wellhead
REMARKS: _fn east leg of system
—_—r =

CouroN

. EXPOSURE WEIGHT CORROSION TYPE
NUMBER DATES DAYS VOLUME L0%S RATE ATTACK
(BW) (GMS) —  (MPY)

G-488 3/19/69- 62 288 BWPD 0.0609 = .0.44 Scattered shallow pitting -

G-489 5/20/69 . 0.0620 -~ 0.45 - -

6-739 5/20/69- 62 - 204 BWPD  0.4520 3.3 Overall roughening

G-792 7/21/69 : _ 0.4614 3.3 w/pitting to at least
0.004" (about 24 MPY)

G-895 7/21/69- 63 150 BWPD “0.1437 2.3 Etched

G-896 9/22/69 ” 0.1697 1.2

G-995 9/22/63- T 200 BWPD 0.3572 - | 2.2 Overall roughening

G-996 12/1/69 ‘ 0.3934 2.5



-

4

&
- k-2

CORROS | ON "COUPGR® EXPOSURE RESULTS
x

it

Pt
s

, L <t .
7 .‘ Tl ’ :
FIELD OR UNIT: Swearingen Lease W. F., Shugart Field, - LOGRTION: Water Injection Well B-3
Eddy Ca., New Mexico <= . :
' . 2 TYRE STATION: Bar type at wellhea
-—-—*—-——‘———

SYSTEM: Water Injection
;E REARKS: On west leg of system (st

COUPON EXPOSURE WE [GHT CORROSION TYPE

NUMBER DATES DAYS VOLUME LOSS RATE ATTACK

(BW) (GHS) (MPY)
G-486 3/19/69- 62 217 BWPD  0.0491 0.36 Scattered shallow pitting
G-487 5/20/69 : 0.0250 0.18 " . o
G-790 "5/20/69- 62 278 BWPD 0.0785 6.58 ~ Scattered tiny body pits
G-791 7/21/69 0.0668 0.48 w/severe pitting under

holder blocks to at least
0.009'" (about 53 MPY)

G-899 7/21/69- 63 300 BWPD  0.1822

1.3 - Scattered body pitting
G-900 9/22/69 0.1011 0.71 w/one broad pit under
e : holder blocks to at
least 0.015" (about
‘87 MPY)
G-997 9/22/69- 71 150 BWPD  0.3127 1.9 ° . Surface roughening w/areas
H-7 12/1/69 » 0.3234 2.0 ‘ of pitting to at least -

- 0,02k {about 120 MPY)



— -

-~ ' s g - )
CORROS|ON COUPON Egposugg RESULTS

heg =X
191

. i.»“ © ,
FIELD OR UNIT: Swearingen Lease W. F., Shugart Field, LOCATION: ©East Header
Eddy Co., New Mexico R
SYSTEM: Water Injection TYPEETATQ: Bar type at water pla

REMARKS: SDupply water

COUPON _EXPOSURE ~ WEIGHT CORROSTON — TYPE
NUMBER DATES DAYS VOLUME LOSS RATE ATTACK

(BW) (GMS) (MPY) .
G-484 3/19/69- . 62 _ 0.8839 6.4 Overall shallow pitting -~
G-485 5/20/69 0.6643 - L.8 to at least.0.002"

‘(about: 12 MPY)

G-795 . 5/20/69- 62 0.9524 6.8 Overall surface roughening
6-796 7/21/69 - 0.8609 6.2

G-894 7/21/65- 63 1. 1494 8.1 Surface roughening

G-901  9/22/69 . 2.1945 15.6

G-991 9/22/69- 7 11333 7.1 - Overall surface roughening
G-994 12/1/69 1.5798 10.0 '



| S

. g
CORROSION €O C/Q ON 5§POSURE RESULTS

. ;
: T: X -
FIELD OR UNIT: Swearmgen Lease W. F., Shugart Field TOCAT L: West Header _
Eddy Co., New Mexuco : :
SYSTEM: Water Injection E?PE*§£éIION Bar type at water pl
: ' FEMARRD: Produced water irnjected wh
_ ?; E! inject supply water
COUTON ____EXPOSURE WETGHT CORROSION  TYPE '
NUMBER DATES DAYS VOLUME LOSS RATE ATTACK
{8W) (GMS) g (MPY)
G-482 3/19/69- = 62 : 0.0447 0.33 Scattered broad pits to
G-483 5/20/69 0.0565 - 0.40 at least 0.005" (about
, 31 MPY)
G-793 5/20/69- 62 - 0.0658 . 0.48 Scattered pitting attack
G-794 7/21/69 _ ©0.0776  0.57 to at least 0.003" (about
- ‘ : 18 MPY)
6-897 7/21/63- 63 ) 0.0688 0.50 Scattered pitting attack
G-898 9/22/69 . 0.0948 . 0.68 w/broad pits under holder
blocks to at least 0.008"
. (about 45 MPY)
6-992 9/22/63- T\ ~0.0928 0.58 Spotted etch w/pitting
G-993 12/1/69 ' ~0.1193 0.75 - under holder block to at

least 0.009" (about 46 MPY)




AtlanticRichfieldCompany

North American Producing Division .
New Mexico-Arizona District -
Post Office Box 1978 =
Roswell, New Mexico 88201 -
Telephone 505 622 4041

W. P. Tomlinson o~
District Engineer

10 Apr & An B 16

April 7, 1970 r

New Mexico 0il Conservation Commission
P, O. Box 2088 » '
Santa Fe, New Mexico 87501 e
Attention: Mr, A. L. Porter, Jr,”
Secretary-Directo d

Re: Produced Water Sampjes Required by
Commission 2969 Entered
In Case N Concerning
Atlantic Richfield 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,
/——-—S B “

-

&/
W. P, Tomlinson

WPT: jcb

cc: New Mexico 0il Conservation Commission
P. O. Drawer "DD"
Artesia, New Mexico 88210

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




k\/I'U/A.?"/'
PRODUCTION PROFITS, INC.

Petrolcum Screice Laboraicry
DALLAS, TEXAS

client___Atlantic Rich{ield Company
County Eddy State_ INew MNexico
Field__._Shugart Lease Svrearin gen Waterfleod  wenl No.
Formation Depth Perf.
Source of Sample_Pmauced_L ater
Date Collected 1-27-70 by

REPORT_OF WATER ANALYSIS

T2

)

7o

M

@

N

Lab. Number A-3493  Specific Gravity 1.081 pH
Total Dissolved Solids 115144 Resistivity (Ohmmeters at 68° F.) 0+ Q87T Hydrogen Sulfide ABSENT
v DISSOLVED MINERAL ANALYS!S PATTERN
20 15 10 5 0 S 10 15 20
Na ‘r"‘ll"ll""ilHll""‘"lll“l,’l”l!llll:l"l!l'"l‘v"ll“l'lll"‘l"!rlll‘l!"llnll)‘llll"l i“irbiﬂlﬂll‘ﬂlllllviillllllllllllIllllllill“luulu .I""'l i I I | u| i Cl
1000 11000
114 |’ H 'xll ' 13 H 'V " ! |' m '| || I" ' || ' i (LR 0 HIHIT] i i) "
Ca l"l!l!h‘hl' thf‘”' lm !n!!‘:} H lu zm:l:' : l! ll 3 l I!Il : ‘ .fih I l ‘n "’” ﬂi"I i i :illlm 4 n|| : ; f ‘ ‘Iu ||III'| llzh HCO)

—100 |

Mg lsn.lm:{:n:!:m}:!a{ms{!::z{z::"" i "’w{"' T

c
Fe lllll!‘lli’llllll!lil!Hl!lHll(ﬂl’H(l!lllll!Il.l‘.llll“Hllllllllll!ull'HH!HH!HH!HHIM;,'i:Il!HH!HHIHll'mI!HI)‘II|I||H!!llH!llu'l'.lI!llll!lHi!HH!Hu[{lll!ﬂ!ll“u‘"ll!lﬂl

(Nuniber Below fon Symbol! Indicates ﬁ“.eq/Scale Unit)

DRISSOLVED SOLIDS ANALYSIS

mg/i meq/!
Total Solids (Calc.) 115166
Sodium (Calc.) — 36900 .1403.3
fron (Dissolved) g -
Barium ; - -
Calcium _ 3110 _1585.2
Magnesium . 2980 245.0
Chioride 68100 1920-.4
Bicarbonate ACE b
. Carbonate 0 0.0
Sulfate 3690 168
TOTAL_IRON -

SOLUBILITY CALCULATIONS

Calcium Carbonate Stability Index at 77° F
Calcium Sulfate Stability at 95°F

Concentration meq/l.
Barium Sulfate Stability at 95° F
' Concentration meq/I.
REMARKS

Calc. Solubiiity

Calc. Solubility

u'l ’1 1'-n

i u unlul

\.\ iyt | .
),
!

I"‘:"l ithn "vv"--' .~n| IR e [} ' 1
ettt sttt bl so,

PRECIPITATED AND_SUSPENDED SOLIDS ANALYSIS

mg/l

Total Undissolved Solids
Oil (Solvent Soluble)

Acid Solubles
Iron as .
Calcium _as 3
Magnesium as ‘
Sulfate as

Organic (lgnition Loss)
Acid Insofubles
Sand & Clay

Barium Sulfate (Quan.) _______
. (Qual.)
Scaling Tendency
meq/l. Percent Saturation
meq/l. Percent Saturation

The sample consisted of one 1 quart plastic bottle of water

I co, '

OO

Q

O O
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AttanticRichfieldCompany

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

May 20, 1970

New Mexico 0Oil Conservation Commission
P. 0. Box 2088

Santa Fe, New Mexico 87501 7/
Attention: Mr. A. L. Porter, Jr. M
Secretary-Director

Re: Produced Water Samp
Commission Order '

In Cam‘ -“‘ oncerning
Atlantic Richiield Company
Swearingen-Shugart Waterflood Project
Gentlemen:
As per the above QOrder, 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
WPT:1fs
ce: New Mexico 0il Conservation Commission
P, O, Drawer "DD"
Artesia, New Mexico 88201
New Mexico State Engineer's Office

State Cagpitol
Santa Fe, New Mexico 87501



-~

PRODUGTION PROFITS, INC. (0/-0376)

Petroleum Service Laboratory
DALLAS, TEXAS

cient___________ Atlantic Richfield Company
County. Eddy state_New Mexico
Field, Shugart LeaseSmearj.ngeLJMateLﬂondU_.Wen No.
Formation Depth mFerf.
Source of Sample Produced Water
Date Collected 4-22-70) by

REPORT OF WATER_ANALYSIS

Lab. Number A-3639 _ Specific Gravity — 1.082 pH ’ 7.3 !
Total Dissolved Solids 117015 Resistivity (Ohmmeters at 68° F.) ____0.079 Hydrogen Sulfide ABSENT

DISSOLVED MINERAL ANALYSIS PATTERN

20 15 10 3 o 3 10 15 20

Na piuajisnp L L e L I B A e L cl
1000 1000

Ca HEH i HCO,

° A -

mg bl | i ‘ S0,
- 100 100
Fe lmn’malunlun'tm'«m'nuhmltm'uulmhmlmulmn!unlamlnmhmlunlu hehnchetshredusshoedinediedien botbndinsindadndududin] €O "
{Number Below lon Symbol Indicates meq/ Scale Unit)
\'d LIDS ANALYSI ED D ENDE Ll LYSI
mg/l meq /! ) mg/l
Total Solids (Calc.) 117015 Total Undissolved Solids !
Sodium (Calc.) —37700 _14A38%.2 0il (Solvent Soluble) -
fron  (Dissolved) — 0 ___0.0 Acid Solubles -
Barium - - fron as
Calcium 2990 _149.2 Calcium as
Magnesium 3010 _247.4 Magnesium as
Chloride 69100 1948.6 Sulfate as
Bicarbonate 325 5.3
Carbonate 0 0.0 Organic (Ignition Loss) -
Sulfate - 3890 __80.9 Acid Insolubles
Sand & Ciay —_—
: Barium Sulfate (Quan.) _____ !

TOTAL_IRON - (Qual.)

SOLUBILITY CALCULATIONS |
Calcium Carbonate Stability Index at 77° F —0.60 Scaling Tendency PAS.
Calcium Sulfate Stability at 95°F ' ‘

Concentration____ 80 « 2 _meq/!. Calc. Solubility 19« 41 _meq/l. Percent Saturation _100.00Q0
Barium Sulfate Stability at 95° F
Concentration_________ meq/I. Calc. Solubility _________meq]I. Percent Saturation
REMARKS

The sample consisted of one 1 quart plastic bottle of water.

W W
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AtlanticRichfieldCompany North American Producing Division
Permian District
Post Office Box 1610
Midland, Texas 79701
Telephone 915 682 8631

September 1k, 1970

‘10 Sep 15 Pul o8

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

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

Secretary Director Mﬁ
Re: is ‘ -
it s 3

PSR
. 7<‘“‘w»4&'5~

I;.,«Aw“

. 3302, .8 feesmtng Atlantic
rrerd Lompany
Swearingen-Shugart Waterflood Project

Gentlemen:

As per the above Order, we are required to submit tri-monthly
produced water analysis from the Swearingen-Shugart Waterflood
Project. Attached are the results of laboratory analyses.

Yours very truly,

. — ¢
“;*,/”)//ﬁ e

W. P. Tomlinson

WTP/agp

Attachements

cc: New Mexico 0il Conservation Commission
P. 0. Drawer "DD"

Artesia, New Mexico 88210

New Mexico State Engineer's Office
State Capital
Santa Fe, New Mexico 87501
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PRODUCTION PROFITS, INC.

Petroleum Service Laboratory
DALLAS, TEXAS

Client Atlantic Richfield Company

County. Eddy state__New Mexico
Field Shugart Lease___ Swearingen Well No.
Formation Depth Perf.
Source of Sample___Produced Water
Date Collected 7-20-70 by

REPORT OF WATER ANALYSIS

Lab. Number A-3826 Specific Gravity _1.095  oH 6.9

Total Dissolved Solids___131802 _ Resistivity (Ohmmeters at 68° F.) __0,073 Hydrogen Sulfide ABSENT
’ DISSOLVED MINERAL ANALYSIS PATTERN

20 15 100 . s 0 5 10 15 20

Na m|m||uu|l“'l‘| LI I I R D I it ﬁﬂ“‘i“_"l““l LN It .I LN I Cl
1000 I . 1000

100 ©* l«»lﬂu}amllm}uulun{nulamhm{mrluulnm}nu}uulm*m oo oo oo oo e oo ooy
100 ™ Mu_&}nn}nmlnulm«}a;»ivmlmqmqmﬂwl nu};m{om{im}m1,7¢|ﬂ+r}uu|||u{lmlm}uuluulimh»ﬁm}cuﬂm]uu|u»|wm|uu{m]uul s

Fe ""l""l"""“l'""l“"'""'""'"“'"lll""'“"Il"l'"“"“llll"l"“'""l““ 1 ""“l""'""'ll"'l"lll"l'""l"lIlllll'll"l""'""'"ll‘"'|I"||l""'"ll'""'"“l"“ 003
100 (Number Below lon Symbol Indicates meq/ Scale Unit) 100

LVE L LY ECIP ED E Y
mg/| meq/I mg/l
Total Solids (Calc.) _ 131802 Total Undissolved Solids
Sodium  (Calc.) —33300_ MA%.A_ Oil (Solvent Soluble) ' -
fron (Dissolved) 0 .0 Acid Solubles
Barium 0 0.0 fron as
Calcium 6570 327.8 Calcium as
Magnesium 7108 _584.3 Magnesium as,
Chloride 80800 2278.6 Sulfate as
Bicarbonate 174 2.9
Carbonate — 0 _00_ Organic (Ignition Loss) -
Sulfate 3850 __80.0_ Acid Insolubles ' I
Sand & Ciay —_
: Barium Sulfate (Quan.)
JOTAL IRON —_— (Qual.)
SOLUBILITY CALCULATIONS
Calcium Carbonate Stability Index at 77° F - Scaling Tendency
Calcium Sulfate Stability at 95°F _
Concentration___________meq/|. Calc. Solubility ________meq/I. Percent Saturation
Barium Sulfate Stability at 95° F
Concentration_____meq/l. _Calc. Solubility ________meq/l. Percent Saturation
REMARKS ’ ’

The sample consisted of one 1 quart plastic bottle of water

o O 0w v O 0 O O O
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AtlanticRichfieldCompany

North American Producing Division

Permian District — West Area —
Post Otfice Box 1978 -
Roswell, New Mexico 88201 ~_1
Telephone 505 622 4041 o

9

§
November 13, 1970 -

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 Samples Required by

,Gcmmrssioﬁ—9¥deg§§£2969 Entered
In Case No. 3302,>Xoncerning

Tantic Richfreld 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,

= L

E. M. Pringle

EMP:rhs

Attach.

cc: New Mexico 0Oil 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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PRODUCTION PROFITS, INC.

fee]
3
Petroleum Sercice Laboratory oo,
DALLAS, TEXAS -
X
w

Client Atlantic Richfield Company o
County. Eddy State__New Mexico
Field Lease Swearinger __Well Nogg2
Formation Depth Perf.__ -~
Source of Sample. Wellhead : &
Date Collected 10-20-70 by

REPORT OF WATER ANALYSIS

Lab. Number — NA=3399 Specific Gravity ' —1.0855 pH 6.8
Total Dissolved Solids 1223345 . Resistivity (Ohmmeters at 68° F.) __Q.0Q77 Hydrogen Sulfide______ARSENT

DISSOLVED MINERAL ANALYS!IS PATTERN

20 15 10 5 0 5 10 13 2
Ct

1003’["‘?""‘- 1 A o e A B e ot A | 000
ca rl»lnu{mulmqmr[uulm|||mlnn|m| mlllllllllH}HH{lHP}lHl}llH{HyH}Hﬂ m}uu]mr}nu}mn{m:]&m[nn]um[mlllu}}unlﬂuiw

Mg lm*m{uuluu}un}un}m;]nu}mqun o }uﬂhmluﬂinﬁ}mq»nlmi{ﬂﬂ[m|[lm};+n{uu[+m{un[uu{rmlm»llmlﬂnl 50,
. : 100
Fe 'lm'ml'mIlllllllllll“llllllllltlllllll‘lmllIlllllIlllﬂl'ml'lll!lllll!lllllllIllllllIlllr{lll“llllIllllllllllmlllIllllllllllllhlll'ull|I|IIlllll‘IllIIIllI'lIIIlllllllliIlllllll"l'llll co,
{Number Below lon Symbol Indicates meq/ Scale Unit)
LVE LIDS ANALYSI R ATED D SUSPENDED 1D ALYSI
mg/! meq /il . mg/l
Total Solids (Calc.) —123345 Total Undissolved Solids
Sodium (Calc.) — 40000 1739.4 Oil (Solvent Soluble)
fron  (Dissolved) 0 Q.0 ~  Acid Solubles
Barium - - iron as
Calcium —-3190 _159.2 Calcium as
Magnesium — 2990 _245.8 Magnesium as
Chloride 73000 2053.56 Sulfate as
- Bicarbonate 195 3.2
Carbonate s) 0.n Organic (Ignition Loss) —_—
Sultfate 3210 826 Acid Insolubles
Sand & Clay —_
. Barium Sulfate (Quan.)
. JOTAL IRON - (Qual.)

SOLUBILITY CALCULATIONS

Calcium Carbonate Stability Index at 77° F Y o VI Scaling Tendency NEG.
Calcium Sulfate Stability at 95°F
Concentration___ 32 « & meq/I. Calc. Solubility 17 « 33 meq/I. Percent Saturation . 100.00
Barium Suifate Stability at 95° F
Concentration meq/l. Calc. Solubility meq/l. Percent Saturation
REMARKS

The sample consisted of one 1 quart plastic bottle of water.
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__AdanficRichfieldCompany

North American Producing Division .
Permian District — West Area : (=}
Post Office Box 1978 oo
Roswell, New Mexico 88201 band
Telephone 505 622 4041 =

February 8, 1971

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

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

Re:

Swearingen - Shugart Waterflood Project

Gentlemen:

As per the above QOrder, we submit the results of
laboratory analysis of the latest produced water
sample from the Swearingen-Shugart waterflood
project.

Yours very truly,

cc: New Mexico 0il 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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PRODUCTION PROFITS, INC.

Petroleum Service Laboratory
DALLAS, TEXAS

2 fﬁ.H 8 04

client_____Atlantic Richfield Company

, County. Eddy state_New Mexico
Field_ Shugart . Lease Swearingen : well No. ™
Formation Depth Perf. _—
Source of Sample. i -
Date Collected Rec: 1-18-71 by___ -
- . REPORT OF WATER_ANALYSIS
Lab. Number £=23997 Specific Gravity ‘ 1.0779 pH 7.1
Total Dissolved Solids 109289  Resistivity (Ohmmeters at 68° F.)___ «037 Hydrogen Sulfide_____ BBSEN
' DISSOLVED MINERAL ANALYSIS PATTERN
20 15 10 s 0 s 10 15 20

loogarm]‘mlﬂﬂll.agllllllllllgllnol-rlll;gg;.:..,.ill'l (1;|000
Jﬂlﬂ![HHIHH[HII{ll!![llll!ﬂh;;,}llﬂﬂ[m Hu]wluulxmluu}uuiu }}m: L e e Heo,

e r»»}nn[m " un{nmlnu[uugm}mslm[uu]m{un L m]nu[m»{mhm[mn{nu[wl s0,

re "ll'llll’""!"ll'"llr""'"ll'""!ﬂll"lIl'l'||t|"|l||"'l"l|ll"lllll'"ll'lllllllll'l|ll.\llll'llIllllll'""'llll'lllllllll'llll'llll!llll|"|||||||l|'l|||lI|'|lllllIllll"l'""'""’"" col
{Number Below lon Symbol Indicates meq/ Scale Unit) . 100

‘ - DISSOLVED SOLIDS ANALYSIS T R ITATED AND SUSPENDED SOLIDS A l

mg/l meq/i : R mg/l
Total Solids (Calc.) 1 !192-89 - Total Undissolved Solids '
Sodium (Calc.) 35400 1539.2 Oil (Solvent Soluble) —
lron  (Dissoived) 0 0. Acid Solubles - .
Barium ot = fron as
Calcium — 2890 _144.2 Calcium as
Magnesium 2580 2121 Magnesium as
Chloride 6£4000Q . 1804.8 Sulfate as
Bicarbonate 259 4.2
Carbonate ' o 0. Organic (lgnition Loss)
Sulfate — A1A0 ____HB6e5 Acid Insolubles
Sand & Clay -—
Barium Sulfate Quan.). . _____
JOTAL IRON - = (Qual.)
SOLUBILITY CALCULATIONS ’ :
Calcium Carbonate Stability Index at 77° F . —s17 Scaling Tendency PBS.
Ca!sium Sulfate Stability at 95°F ’
Concentration___ 86«5 meq/I. Calc. Solubility 81 « 8A_meq/I. Percent Saturation .10
- Barium Sulfate Stability at 95° F ' ’
Concentration__________meq/I. . Cale. Solubility meq/L Percent Saturation

(
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AtlanticRichfieldCompany North American Producing Division

Permian District — West Area
Post Office Box 1978
Roswell, New Mexico 88201
Telephone 505 622 4041

May 17, 1971

New Mexico Oil Conservation Commission
P, O. Box 2088 ]

Santa Fe, New Mexico 87501 :}tjégg
Attention: Mr. A. L. Porter, Jr., __#,yf-w"““"‘

Secretary-Director e

Case No. 3302,-concerning Atlantic
i i ompany - Swegringen -
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 water-
flood project.

Yours very truly,

{//)1‘ ./}‘“7/'6
E. M, Pringle

EMP :rhs
Attach.

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

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



o

. ) PRODUCTION PROFITS, INC.

Petroleum Service Laboratory
DALLAS, TEXAS -

ciient__Atlantic Richfield Company

County_Eddy State_ New Mexjco =~
Field, Sweainger Lease ' " well No.
Formation Depth, Perf.
Source of Sample Produced Water :
Date Collected. Rec: 4-26-71 by

REPORT OF WATER ANALYSIS

Lab. Number A-431G0 Specific Gravity 1.064461 pH 1.6

Total Dissolved Solids 92599  Resistivity (Ohmmeters at 68° F.)____~ «03 6 Hydrogen Sulfide ABSENT

DISSOLVED MINERAL ANALYSIS PATTERN

20 15 10 5 0 5 10 - 15 20

o [ g oo
cs rm}me]nn}m@p:@M}H»}:}n[}nilm}}nn{;m}sm}:m}}na}ull[w{nn LT m}l|Hlms}uu{mr}mqmrlim]uuhuﬂ,w}ulqmliuﬂl ch,o

i t.!s}mr[imlrm|uu[nulm|uu|+m}mqm$n1 so,

Fe l"l'";ll"“'||||I|Illl"||l||"||Ill'”“ll"iIl"ll""l"ll'l“l'l"l tH 1G] ‘ﬂ!) 3411 llIl'l||lh"lh"lll"lll"l'llll'llll!lIIIll"l,l”Il“"h'|ll""I""l""l""'""l"" col !
0 {Number Below lon Symbol Indicates meq/ Scale Unit) __10 .

DISSOLYED SOLIDS ANALVSIS PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS
mg/il meq/l ’ mg/!
Total Solids (Calc.) 92599 Total Undissolved Solids
Sodium  (Calc.) —2324D0 1276.9° 0il (Solvent Soluble) -
fron  (Dissolvec 3] 0. Acid Solubles -
Barium ) = = Iron as
Galcium L2590 _ 14 2.2 Calcium as .
Magnesium 221G 181 .7 Magnesium as
Chloride 53500 12337 Sulfate as .
Dicar*.~ate 349 He7 ) _—
Zarbonst _0 e Organic (Igniticn Loss) —_—
Sulfate 2250 AR e 4 Acid Insolubles -
' Sand & Clay —_—
Barlum Sulfate (Quan.)
JOTAL IRON - ’ (Qual.)

SOLUBILITY CALCULATIONS

Calcium Carbonate Stability Index at 77° F — 1O Scaling Tendency PAS.
Calcium Sulfate Stability at 95°F ' :
foncentration____3% + 4 _meq/I. Calc. Solubility 1% « 3 3 meq/I. Percent Saluration 10300
Barium Sulfate Stability at 95° F
Concentration__________meqg/l. Calc. Suiudnity ______meq/l. Percent Saturation
PEMARKS
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O W U O W
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AtlanticRichfieldCompany North American Producing Division

Permian District — West Area e
Post Office Box 1978 D
Roswell, New Mexico 88201
Telephone 505 622 4041
March 9, 1972 ”:UQIVED
New Mexico 0il Conservation WQ? ! { ,97
Commission T ‘0wSERu4 é?
P. O. 20 T rATION ooy .
0. Box 88 b n qumq;

Santa Fe, New Mexico 87501

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

Re: Produced Wgter Samples Required By
R-2069 entered in

( Case No. 3302, gdncerning Atlantic
ic ¥y -~ Swearingen -
‘{ {; L Shugart Waterflood Project
}“ .,i
- 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 truly,

Cﬁ/@,ofﬁ%’f’ -

L. C. Hudry

Attach.

ce: New Mexico 0il Conservation Commission
P. 0. Drawer DD
Artesia, New Mexico 88210
New Mexico State Engineer's QOffice

State Capitol
Santa Fe, New Mexico 87501



PRODUCTION PROFITS

DIVISION OF SONICS INTERNATIONAL, INC.

Petroleum Service Laboratory
DALLAS, TEXAS

Client Atlantic Richfield Company ‘
County__ Eddy state_New Mexico
Field. Lease_Swearingen Well No.
Formation i Depth ' Perf.
Source of Sample Heater Treater - Produced Water
Date Collected 2-8-72 by

REPORT OF WATER ANALYSIS

Lab. Number A=-4483 Specitic Gravity 10610 pH 6.7
Total Dissolved Solids BAS81  Resistivity (Ohmmeters 2t 68° F.) e 341 Hydrogen Sulfide___ ABSEN

DISSOLVED MINERAL ANALYSIS PATTERN

20 15 10 b ] 3 10 15 20

0 l oo oo oo
mm{m.pmw"qmm%

=

e I««I'NIMIII oo

Fe Lunhudinbmsdundubodunddobahuduhuduhu bbb |m|m|||m|uuluuluulnulnmluu|m||m|||u||uu|m||nu||m|uulun||m co,
10 (Number Below lon Symbol Indicates meq/ Scale Unit) 10

VED LID AL REC! ED D ENDED l YSi
mg/l meq/l mg/!
Total Solids (Calc.) 84581 Total Undissolved Solids
Sodium (Calc.) 26800 1163.8 Oil (Solvent Soluble) __
Iron * (Dissolved) 0 0. Acid Solubles —_—
Barium 0 0. Iron as
Calcium 2600 129.7 Calcium as
Magnesium 2060 169.3 Magnesium as
Chioride 48600 13705 Sulfate as
Bicarbonate 381 G2
Carbonate 0 O Organic (lgnition Loss) -
Sulfate 4140 861 Acid Insolubles -
Sand & Clay S ' _
Barium Sulfate (Quan.) 1
JOTAL IRON - = (Qual.)
SOLUBILITY CALCULATIONS
Calcium Carbonate Stability Index at 77° F _mel7 Scaling Tendency NEGe.
Calcium Sulfate Stability at 95°F
Concentration___ 861 meq/l Calc. Solubility 81 «22 meq/I. Percent Saturation -100.00Q
Barium Sulfate Stability at 95° F
Concentration________meq]/l. Calc. Solubility _________meq]l. Percent Saturation
REMARKS
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AtlanticRichfieldCompany North American Producing Division
Permian District — West Area

Post Office Box 1978 : .
Roswell, New Mexico 88201 ’ o v
Telephone 505 622 4041 T -
5 2 \% ”
SR
nion coMM
December 20, 1971 cERVEL G

New Mexico Conservgtion Commission
P. 0. Box 2088
Santa Fe, New Mexico 87501

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

Re: Produced Water Samples required by

wplny - 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 water-
flood project.

Yours very truly,

L. C. Hudry ;£%j7b—'—ﬁ

LCH:rhs
Attach.

cc: New Mexico 01l Conservation Commission
P. O. Drawer DD
Artesia, New Mexico 88210

New Mexico State Engineer's Office
State Cgpitol
Santa Fe, New Mexico 88501
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PRODUCTION PROFITS,

Petrolcum S¢reice Laboratory
DALLAS, TEXAS

:Atlantic Richficld Company

E - L
22 19n

Sil. CONSERVATION COMM;
= SANTA FE&

INC.

2 15

Client
County Eddy State New Mcxico
. Field Shugart Lease Swearingen Well No. B-6
Formation Depth__ Perf.
Source of Sample.
Date Colfected, 11-12-71 by
REPORT OF WATER ANALYSIS
Labd. Number —_—B= 2322 Specific Gravity 1.0609 pH - B8
Tetal Dissolved Solids 225929  Resistivity (Ohmmeters at 63° F.)__L]_Q"_S Hydrogen Sulfide___ &5 SFNT

. PISSOLVED MINERAL AMALYSIS PATTERN
L]

Na pwmr"
00
- ° H}im!’m;}ln
- . o o .

[ I V| ‘ [ S S
m"'v/]m‘"'i" sl

hll

10 5 7] 5 .10 s 25
i o { preaprosepengont G
) ‘ I LI | i L ‘ T80 i 100

]

ll; By

[ 1
Mg .m‘s,fi;;..-; i
. 10 I t ol
h uu‘mt‘uu‘uu!uu!nu!uu!m.'uullm!nuﬁm!zm‘:m!_xm!ms r.n!nu
10 l )

l:..!,lu i gl, h ('l']lli'l‘:ulpv

] e

i

i z;{ sl

i .m‘m.p:z' .lm{m,

'rmu.lmll.m[u'l' ml* n}uu[lm[unl HCO,
]

i !l.ﬂrl‘llhﬂ’llu:!m'i.ll so,

i0

st uu!\x:thhm’mdun!n\_u(mdnu‘u'.zlnu!mx!uu‘m|!:mlxm!nul|m|m| co, !
Number Below lon Symbol Indicates meq/Scale Unit) 10

DISSOLVED SOLIDS ANALYSIS

TFotal Solids (Calc.)
Sodium (Calc.)
fron  (Dissolved)
Barium '
Caiciym
Magnesium
Chloride
Bicarbonate
Carbanate
Sulfate

JOTAL IRON

SOLUBILITY CALCULATIONS

mg/l meq /!

A L:f LA

0 N,
2770 __133.2
2150 176.7
590 Q.9

0 0.
4350 90.5

Calcium Carbonate Stability Index at 77° F
Calcium Sulfate Stability at 95°F

Concentration___

9

0+ meq/l

Barium Suffate Stability at 95* F

Concentration
REMARKS

meq /1.

 Cale. Solubility

Calc. Solubility

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS
. mg/i
Total Undissolved Solids
Qil (Solvent Soluble)
Acid Solubles '
Iron
Calcium

Magnesium
Sulfate

haa

Organic (Ignition Loss)
Reid Insolubles
.- Sand & Clay
Barium Sulfate

|

Quan.)_______ '
. (Qual.)

—_—12 - Scafing Tendency P '3 S,

T3 +77 meq/l Percent Saturation.  __100.00

meq/L. Percent Saturation

The sanple consisted of one 1 pint hottle of water



AtlanticRichfieildCompany

North American Producing Division
Permian District — West Area

Post Office Box 1978

Roswell, New Mexico 88201
Telephone 505 622 4041

Santa Fe

April L4, 1973

New Mexico 0Oil Conservation Commission
P. 0. Box 2088

Santa Fe, New Mexico 87501

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

Re: Produced water samples required by
ag R-2969 entered in

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 water-
flood project.

Yours very truly,

L j

. C. Hudry
Attach.

cc: New Mexico 0il Comservation Commission
P. O. Drawer DD
Artesia, New Mexico 88210

New Mexico State Engineer's Office
State Capitol
Santa Fe, New Mexico 87501
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PRODUCTION PROFITS 5:1(['1\":]’“ E?

. |
DIVISION OF SONICS INTERNATIONAL, INC. I i

b :

Ml
{ArR 6 1973 ‘J

Petroleum Sercice Laboratory
DALLAS, TEXAS

Client Atlantic Richfield Company L
County Bddy b tageanta N@W Mexico
Field____Shugart Lease Swearingen Lease WeM No.
Formation Depth Perf.
Source of Sample__ Produced Water
Date Collected 2-21-73 by

REPORT OF WATER ANALYSIS

Lab. Number —A=D010 _ Specific Gravity 10718 pH 7.3
Total Dissolved Solids 96049 _ Resistivity (Ohmmeters at 68° F.) 2092 Hydrogen Sulfide___ ABSENT

DISSOLVED MINERAL ANALYSIS PATTERN

20 15 . 10 p] o 5 10 15 20

‘0[63 ,"”I""I""I""I""l""(" il ik i | l (R b | I | D M M

e ool s

10

F‘ "l‘lllllullll"“""l“|||“"l“llll"l'llllll“'ll"l"‘"l""'l;ll LT “llI"IllIIIJ"'lll""lIIIIIIII’""‘IIII'NII'l"ll"l||l"ll""'""[‘llllll"'l"l'""'l" co’
10 (Number Below lon Symbol Indicates meq/ Scale Unit) 10

LIDS A D SUSPENDE
mg/i meq/I mg/l
Total Solids (Calc.) __96049 Total Undissolved Solids
Sodium  (Calc.) 30400 _1323.2 Oil (Solvent Soluble) —_
Iron  (Dissolved) () O. Acid Solubles -
Barium 0 Q. Iron as
" Calcium ) 3340 __166.7 Calcium as
Magnesium —2330 __191.5 - Magnesium as
Chloride 59000 1663.8 Sulfate as
Bicarbonate 644 106
Carbonate o O Organic (Ignition Loss) —_
Suifate 335 10 Acid Insolubles -
Sand & Clay - —_—
Barium Sulfate . (Quan.)
TOTAL JRON - - {Qual.)
SOLUBILITY CALCULATIONS :
Calcium Carbonate Stability Index at 77° F —81 Scaling Tendency PoS.
Calicium Sulfate Stability at 95°F
Concentration____ 69T meq/l. Calc. Solubility 5_3'_!'!_meq/l. Percent Saturation __13.62
Barium Sulfate Stability at 95° F
Concentration___o'__meqll. Calc. Solubility __» 01 meq/l. Percent Saturation N L
REMARKS
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AtlanticRichfieldCompany

North American Producing Division
Permian District — West Area

Post Office Box 1978

Roswell, New Mexico 88201
Telephone 505 622 4041

i
April 17, 1973 H

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

Santa Fe, New Mexico 87501

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

Re: Corrosion Coupon Results as per
gofiiission Orde™™R-2969 entered

Gentlemen:

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

Yours very truly,

e, . &44;4zQ5;ﬂ
Ao

L. C. Hudry
Attachs.

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

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



AtlanticRichtieldCompany  North American Producing Division
h ’ Now Mexico-arizona District
Fast Of

December 4, 1974

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

Attn: 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 - 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 Shugartwater-
flood project.
Yours very truly,
L. C. Hudry Aw
ICH:rm
Attachment
cc: New Mexico Oil Conservation Commission
P. 0. Drawer DD
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501



ithnucﬁle_hﬁoIdComplny

ARCO-1

internal Correspondence | '.
Date: November 26, 1974 .‘

To: Mr. Cecil Johnson,‘Hobbs, New Mexico
From: J.P. McDonald, Jr., PRC-E144, Dallas, Texas

Subject: Produced Water Analysis
Swearingen Waterflood
Shugart Field, Eddy County, New Mexico

Letter: 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 compliance
with the request from the New Mexico 0i1 Conservation
Commission.

A copy of the attached invoice, approved for payment, has
been sent to Accounts Payable.

-

' mes P. McDonald, Jr

JPMcD/jap
Attachment



PRODUCTION PROFITS
DIVISION DF SONICS INTERNATIONAL, INC.

Petroleym Service Laboratory
DALLAS, TEXAS

client ___ Atlantic Richfield Company

State_New Mexico—

County Eddy
Fleid__Shugart Lesse__Swearingen Well No.
Formation i Depth Perf.
Source of Sample. Produced Water
Date Collected_Rec: 11-14-74 by
REPORT OF WATER ANALYSIS
Lab, Number A-5852 Specific Gravity — 10726 pH 1.2
Total Dissolved Solids 103896 Resistivity (Ohmmeters at 68* F.)____ «085 Hydrogen Sulfide_ABSENT
DISSOLVED  MINERAL ANALYSIS PATTERN ;
20 15 10 b 0 5 10 135 20
10 03‘ m"“'!""l""l"'l gy , L ) I b “ i T e i A L B ?'000
Ca [HMHRBI I ' i HCO,
100 “ k 100
Mg FMHHHRH ; HIHMH N i S0,
100 y 100

Fe uullm'mulumhm'mlllmlmlhmlluslm|m||m||m||omLmlm_dmnllmhn inbashbnddddoshondon bswhodndokodibwbodig] €0,
100 {Number Below lon Symbol Indicates meq/ Scale Unit) 180

SOLUBILITY CALCULATIONS

Calcium Carbonate Stability Index at 77° F
Calcium Sulfate Stability at 95°F

Concentration_ 8611 meq/l.
Barium Sulfate Stability at 95° F

Concentration

REMARKS

meq/l.

- DISSOLYED SOLIDS ANALYSIS
mg/l meq/I
Tota! Solids (Calc.) © 103896
Sodium (Calc.) 32700 1422.9
Iron  (Dissolved) 0 De
Barium - -
Calcium 3260 _162.7
Magnesium 2620 215.4
Chioride 60300 1700.5
Bicarbonate 876 14.4
Carbonate Q O
Sulfate 4140 8601
JOTAL IRON 11

Cale. Solubility 74 41 _meq/I.

Cale, Solubility

meq/I.

mg/il
Total Undissolved Solids
Oil (Solvent Soluble) —
Acid Solubles
Iron as.
Calcium as
Magpesium as
Sulfate as
Organic (Ignition Loss) -
Acid Insolubles —
Sand & Clay —_—
Barium Sulfate (Quan.)
(Qual.)
__+88 Scaling Tendency PoS.
Percent Saturation _100'_00.

Percent Saturation

w 0 @0 90 O @ e e ¢

)

© © ¢ vV ¢ & ¢ @ ¢

o



fieidCompany  North American Producing Division

New Mexico-Arizonz District

Lost Oftice Box 1710

September 25, 1973

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 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 order, we submit the results
of laboratory analysis of the latest produced
water sample from the Swearingen Shugart water-
flood project.

Yours very truly,

L ecring —

L. C. Hudry

ICH: ™

Attachment

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

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




X PRODUCTION PROFITS P s e
DIVISION OF SONICS INTERNATIONAL, INC. T TN
Petroleum Service Labgoratory
DALLAS, TEXAS

client___Atlantic Richfield Company Lol

County__Eddy CliateC iis.:i
Field__Shugert Lease__Swearingen WF Well No._=<M'3 wc
Formation Depth Perf.
Source of Sample_____ Produced Water

Date Collected_Rgc: 8-2-73 by

REPORT OF WATER ANALYSIS

Lab. Number A-S182  Specific Gravity __1.0610 pH Te4
Total Dissolved Solids 86575 Resistivity (Ohmmeters at 68° F.) _____+ Q89 Hydrogen Sulfide__ ABSENT

DISSOLVED MINERAL ANALYSIS PATTERN

20 15 10 5 0 p) 10 15 20
100 lt'li lllll.l'ljlil lll'flillll l1|||llC5100
Ca i HCO;
10 10
10 10
Fe |m|m|unhm||mlim|uuluu||m|cmlmlmduulmnlmnIlmllm wnli |m|m||m||m||nulmJmnlnmhmIlmlnmhmlnmhmtuﬂ|mhm||mlm1 Co,
{Number Below lon Symbol Indicates meq/ Scale Unit) 10
RISSOLVED SOLIDS ANALYSIS
mg/l meq/! mg/l
Total Solids (Calc.) __B6S1S Total Undissolved Solids
Sodium  (Calc.) —27200 _1181.4 Oil (Solvent Soluble) -
iron  (Dissolved) 0 Qe Acid Solubles -
Barium 0 Q. tron as
Calcium — 2700 _134.7 Calcium as
Magnesium 2220 _ 1825 Magnesium as
Chioride 49800 _1404.4 Sulfate as
Bicarbonate 595 9.8
Carbonate 0 0O- Organic (ignition Loss) _
Sulfate 4060 B4e4 Acid Insolubles -
Sand & Clay —_
Barium Sulfate (Quan.) __.
TOTAL IRON - (Qual.)
SOLUBILITY CALCULATIONS
Calcium Carbonate Stability Index at 77° F T4 Scaling Tendency P@S.
Calcium Sulfste Stability at 95°F
Concentration__84e 45 meq/I. Calc. Solubility 79 ¢ 35 meq/I. Percent Saturaton ~ __100.00
Barium Sulfate Stability at 95° F
Concentration_____meq/I. Cale, Solubility _______meq/I. Percent Saturation
REMARKS

® ©® © O O o w v e @



AtlanticliicMieldCompany North American Producing Division
- Permian District — West Area
Post Office Box 1978
Roswell, New Mexico 88201

THEN Telephone 505 622 4041

March 19, 1973

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

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

Re: Produced water samples required by

concerning Atlantic
RlChfle d Company - Swearingen-Shugart
Waterflood Project

Sl

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,

L. C. Hudry

Attachs.

ce: New Mexico 0il Conservation Commission
P. 0. Drawer DD
Artesia, New Mexico 88210

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



" DIVISION OF SONICS INTERNATIONAL, INC.

Petroleum Service Laboratory
DALLAS, TEXAS

, DECENIE)
Client Atlantic Richfield Company
County, Eddy MARte)
Field. Shugart Lease___Swearingen | wen 3 ;: u. e '
Formation Depth - m
Source of Sample Produced water :
Date Coliected 11-15-72 by Sante—Fe-

REPORT OF WATER ANALYSIS

Lab. Number A~2941 Specific Gravity _L._Q_’.I_g_'s pH —_— 1l -

Total Dissolved Solids 105540 _ Resistivity (Ohmmeters at 68° F.)_______ {193 Hydrogen Sulfide____ARSFNT
DISSOLVED MINERAL ANALYSIS PATTERN
20 15 10 b ] 0 . 5 10 15 20

T ul (i R B W L 2 S I Il T
K rm}im}un[mllsmluutuulmll:|u|nu|uul|m|m4{uu{uu}m||mlluu]u"llm' m]im{uu}uu]mnlmqlmluuiim{*mluuhmlmﬂﬁu[uu[m:lmn}mu]mnluul oo,

'»»bm}m]malnn]uu}am T e n}{u|[nnlun|ms}mr}smlmlhmhuﬂammnl so,

Fe ““lll“l"“'“l|'""|||"l“ll|lll|l“llll"lL"ll"NllllIll"llllll'“"ll“lllIN'I“I!""IM"II"""lll“ll'll"'"lI'Illlllllll"Il,llllI"“lll"l""lll“'lIIILIIIIII"'““I“"I“" col
0 {Number Below fon Symbol Indicates meq/ Scale Unit) ) 0D

RISSOLVED SQLIDS ANALYSIS D
' mg/l  meq/l mg/I
Total Solids (Calc.) 105540 Total Undissolved Solids
Sodium (Calc.) ~-33800 1468.4 Oii (Solvent Soluble) —_—
iron  (Dissolved) 0 Q. Acid Solubles —_—
Barium . - - fron as
Calcium - 2900 _l44.7 Calcium as
Magnesium 2670 _219.5 Magnesium as
Chioride 61900 17456 Sulfate : as
Bicarbonate 410 61
Carhonate . ' Q O Organic (ignition Loss) —
Sutfate —a3860 __80.3 Acid Insolubies
Sand & Clay —
Barium Suifate : (Quan.)
JOTAL IRON _ , (Qual.)
SOLUBILITY CALCULATIONS : - ' A
Calcium Carbonate Stability Index at 77° F —4] Scaling Tendency £2S.

Calcium Sulfate Stability at 95°F

Concentration__80+29_meq/l.  Calc. Solubility 18+ 79 meq/I. Percent Saturation ~109.90
Barlum Sulfate Stability at 95° F

Concentration_________meq/i. Calc. Sofubllity ___..___meq/l. Percent Saturation

REMARKS

4-./



- Petroleum Service Laboratory -
DALLAS, TEXAS

Atlantic Richfield Company

Client
County, Eddy state__New Mexico =~

Field, Ql-mgm'f Lease Qwemringer Weli No.

Formation Depth Pert.

Source of Sample___ Produced Water - Heater Treater

Date Collected. 8-11-72 by

REPORT OF WATER ANALYSIS
- Lab. Number P-4879 Specific Gravity 10746 pH 9
Total Dissolved Solids_____1 04898  Resistivity (Ohmmeters at 68° F.) _____« Q89 Hydrogen Sulfide___ABSENT
IS VED MINERAL ANALYSIS PATTERN
20 13 10 5 (+] b -10 13 20
’Oog‘flq‘ml’.'ll‘n'ltl!ll'lllI'llll llll‘llllmlll||illll?1000

} Ca
100

oo oo

1o s ool s

m m{u«{m;|nudw{4m}u«{m$m{m|nﬂ{mwu{uulmwm{uuluuilu1 oo,

100

. Fe uulmn||mlm||uullmlun|m||nmlmaLmluulumhm'uul«ulam|uuhmluhmulunlu' tubodusdstuntombbautndoddunboduhuddind €0,
100 I (Number Below lon Symbol Indicates meq/ Scale Unit) 100

RISSOLVED SOLIDS ANALYSIS

mg/i meq/I ) mg/l
Total Solids (Calc.) Total Undissolved Solids
Sodium  (Calc.) 33300 1449.8 Oil (Solvent Soluble) —_—
lron  (Dissolved) 1] Qe Acid Solubles —_—
Barium - - tron as,
Calcium —_—2990 _149.2 Calcium as
Magnesium —2740 _225.2 Magnesium as
Chloride 61600 1737.1 Sulfate as
Bicarbonate 388 604
Carbonate 0 Oe Organic (Ignition Loss)
Sulfate 3880 80.7 Acid Insolubles —
Sand & Clay ——
: Barium Sulfate (Quan.)
JOTAL_IRON - . (Qual.)
SOLUBILITY CALCULATIONS
Calcium Carbonate Stability Index at 77® F —20 Scaling Tendency PoS.
Calcium Sulfate Stability at 95°F
Concentration__80 « 70 _meq/I. Calc. Solubility TT1+ 33 _meq/I. Percent Saturation -100.00
Barlum Sulfate Stability at 95° F
Concentration meq/i. Calc. Solubility . __meq/I. Percent Saturation

REMARKS



-Petroleum Service Laboratory
DALLAS, TEXAS

Client Atlantic Richfield Company
County Eddy state New Mexico
Field. Shugart Lease Swearingen Waterflood _ wei No.
Formation Depth Pert.
Source of Sample____produced water
Date Collected 3=9-72 by

REPORT OF WATER ANALYSIS

Lab. Number —RA=475Q _ _ Specific Gravity — 10707 pH 6.9
Total Dissolved Solids__.___ 101257 _ Resistivity (Ohmmeters at 68° F.) _ + 096 Hydrogen Sulfide___ABSENT

DISSOLVED MINERAL ANALYSIS PATTERN
20 15 10 3 0 3 10 15 20

T A A S S U 7 S R B Y
m}nn}u»}mawun{mr{nuﬁm}ﬂMmﬂun}u»ﬂm&bm{m}uu}unhml oo,

100
v e i ol )
100 100
. Fe  Luntmuahmedudinbndabunbobunbontoduoduohodudo wuuddsdudnoddn blduduadusbdmbudinhin] €04
100 | (Number Below lon Symbol Indicates meq/ Scale Unit) l 100
RISSOLYED SOLIDS ANALYSIS PRECIPITATED AN
mg/l meq/i mg/l
Total Solids (Calc.) 101257 Tatal Undissolved Solids
Sodium  (Calc.) 32400 1409.9 0il (Solvent Soluble) —
iron  (Dissolved) Q Q. Acid Solubles —_—
Barium = = Iron as,
Calcium’ —278Q _138.7 Calcium __as,
Magnesium —2550 _209.6 Magnesium as
Chiloride 593060 1672.3 Sulfate as,
Bicarbonate . 447 1.3
Carbonate 0 O Organic (Ignition Loss) e
Sulfate —_—3780 ___718.6 Acid Insolubles —
Sand & Clay ——
Barium Sulfate (Quan.)
JOTAL |RON —_— - (Qual.)
SOLUBILITY CALCULATIONS
Calcium Carbonate Stability Index at 77° F —s20 Scaling Tendency POSe
Calcium Sulfate Stability at 95°F
Concentration____15 ¢« 6_meq/I. Calc. Solubility 79 ¢ 42 meq/I. Percent Saturation . 98.96
Barium Sulfate Stability at 95° F
Concentration________meq/I, Calc. Solubility . __meq/lL. Percent Saturation

REMARKS

PN



DIVISION OF 57 icS INTERIC - CHAL, INC.
Petraleum Scrvice Laboratory
DALLAS, TEXAS

Client Atantic Richfield Company ,
: County___Eddy state. NEw Mexico
Field Lease_Swearingen Well No.
Formation Depth Perf.
Source of Sample Heater Treater - Produced Watex
Date Collected 2-8-72 by

REPORT OF WATER ANALYSIS

Lab. Number A=-4483 Specific Gravity —10610 pH —_ 6.7
Total Dissolved Solids_______BADB1  Resistivity (Ohmmeters at 68° F.)____e 341 Hydrogen Sulfide___ABSENT _

DISSOLVED MINERAL ANALYSIS PATTERN

20 15 10 S 0 5 10 13 20

loga r“l""l""l""l'mi L ¥ Ci

100

o I»ullu&]muluu]mluu[l|1 oo oo o xm[uzf[un[ma]uu|m|[:m[|m}mlluu{nu[ml}uuluuluu{nu}}mi Heo,
N leuu}w QL T hmllmImn[mu]m|{mr{uu[un|m4m|]xm[|m| 0.

Fe "ll'lllll"ll'"lIllIIII""'"“'ll"'ll"l”"l’"l"“llllll'"“lll“lﬂl'l"ll [T {11 Illllllll'l“I'"Illllll"lllllI"'IIII'III!Illlll"llll0Il‘ll“I"lll"lll""l"lll""Il“l Coi
10 I {Number Below lon Symbol Indicates meq/ Scale Unit) 10

—

RISSOLVED SOLIDS ANALYSIS I
‘ mg/l meq/! . mg/i
Total Solids (Calc.) 84581 ' Total Undissolved Solids
Sodium  (Calc.) 26800 1163.8 0il (Solvent Soluble) -
lron  (Dissolved) 0 O Acid Solubles : —_—
Barium . 0 0. jron as
Calcium ' 2600 129.7 Calcium as
Magnesium 2060 169.3 Magnesium as
Chloride 48600 137045 Sulfate as
Bicarbonate 381 62
Carbonate 0 O Organic (Ignition Loss)
Sulfate 41 A0 861 Acid Insolubles —_—
Sand & Clay — '
Barium Sulfate . (Quan.)
JOTAL IRON - _ _ (Qual.)
SOLUBILITY CALCULATIONS
Calcium Carbonate Stability index at 77* F =l Scaling Tendency NEG.

Calcium Sulfate Stability at 95°F

Concentration___ 861 meq/I Calc. Solubility 81 «22 meq/I. Percent Saturation -100.00
Barium Sulfate Stability at 95° F .
Concentration____________meq/l. Calc. Solubility — .___meq/l. Percent Saturation

REMARKS
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-Petrolcun Service Laboratory
DALLAS, TEXAS

Cilent Atlantic Richfield Company
: County Eddy ~State______New Mexico
Field. Shugart Lease Swearmgen Weli No. R-6
Formation Depth Perf.
Source of Sample,
Date Collected 11-12-71 by
REPORT OF WATER_ANALYSIS
Lab. Number A= 4388 Specific Gravity —1.0609 pH 6.8
Total Dissolved Solids 849529  Resistivity (Ohmmeters at 68° F.) ______. 1053 Hydrogen Sulfide ABRSENT
ISSOLVED MINERAL_ANALYSIS PATTERN
20 15 0 S 10 15 20
Na puguupunjny e l (ot et | Jressjrassppaang Cl
0 | 100
, Ca rm[mn[mquu]uu il u{ml[luz{uu[uu{t.uluu'mtluulxm{uullm ! wco,
10 10

. Fe “ll,"llI”ll'llll'lllll"“'""'""’"ll'll"""l'"llll"lll"l'"lllﬂll'l"llllll ll'ih]ll-1 Illlll"llll"ll"ll'l‘IIIIIII'HI'IDINIIHI||"|,lllll""'ll“l""Ill"'llllllllll""'llll coi
(9] (Number Below lon Symbol Indicates meq/ Scale Unit) 10

D L _
: mg/i meq/i
Total Solids (Calc.) 84429
Sodium (Calc.) 26400 114649
fron  (Dissolved) 0 Oa
Barlum - -
Calcium 2710 133.2
Magnesium 2150 1767
Chloride ~—4B300 _1362.1
Bicarbonate 559 9.2
Carbonate 0 Q.
Sulfate 4350 _._90.5
JOTAL_IRON -

SOLUBILITY CALCULATIONS

Calcium Carbonate Stability Index at 77° F

Calcium Sulfate Stability at 95°F
Concentration____90 « S meq/I.

Barium Suffate Stability at 95° F
Concentration

REMARKS

meq/l.

Calc. Solubility 19« "7 meq/I.

Calc. Solubility

TED  AND DE A

. mg/l
Total Undissolved Solids
Oil (Solvent Soluble) -
Acid Solubles
iron as
Calcium as.
Magnesium as.
Sulfate as
Organic (ignition Loss)
Acid Insolubles —
Sand & Clay ——
Barium Sulfate (Quan.)
(Qual.)
— 12 Scaling Tendency POS.
Percent Saturation 100.00

meq/l. Percent Saturation

The sample consisted of one 1 pint bottle of water

-
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AtianticRichi.eldCompany

North American Producing Division
New Mexico-Arizona District

Bost Qifice Box 1710

Hobbs. New Mexico 88240
Telephone 305 383 7163

April 16, 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 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 order, we submit the results
of laboratory analysis of the latest produced
water sample from the Swearingen Shugart water-
flood project.

Yours very truly,

L. C. Hudry u

LCH: rm

Attachment

cc: New Mexico 0il Conservation Commission
P. O. Drawer DD
Artesia, New Mexico 88210
New Mexico State Engineer's Office

State Capitol
Santa Fe, New Mexico 87501




PRODUCTION PROFITS
DIVISION OF SONICS INTERNATIONAL, 114C.
Petrolcum Sercice Laboratory
DALLAS, TEXAS

client____Atlantic Richficld Company
County. Eddy “state New_Mexico
Field_Shugaxrt Lease Swearingen Well No.
Formation_. _ __ Depth_ _ Perf.
Source of Sample___P’roduced Watcr
Date Collected_Rec: 3-4-75 by

REPORT_OF WATER ANALYSIS

Lab. Number A=hd o Specific Gravity latt 7«0 pH ial
Total Dissolved Solids 1945126 Resistivity (Ohmmeters at 68° F.) «1)2 3 Hydrogen Sulfide LI

DISSOLVED MINERAL ANALYSIS_PATTERN

100 p

20 15 10 5 0 5 10 15 20
B e e s e R e R R e T
o T T ;‘{u{msjm||nu|m|[nu|nn];ul|l|n{un||m||nt]nulnn||m]'mlm:lnullmlw HCO,

Mg IIHIIIIIII%HlIH}IHHIHH|HH|HIlllmlmi{!mlm!lllIIIHII}HH!&HI!HH{HIlillH‘IHI e e e e
100 | ‘ | 155

Fe IllIlNlllHHIlllllNll‘|l||III"IIIIllllll'"ll!ll“ll"llIIHlllllllll:l”l!lllll‘lllI'Im!llli {lll||Ill|l||lll||l'llll'lﬂl'lulllI!Ilml!lIll!IIH'Illl‘l“l!llll|IIII'IIII!HII‘IIII‘IIII'IIII Col

100 (Number Below lon Symbol Indicates meq/ Scale Unit) 1)1
DISSQLYED SOLIDS ANALYSIS PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS
mg/l meq /i mg/i
Total Solids (Calc.) 106136 Total Undissolved Solids
Sodium (Calc.) 33500 14575 0il (Solvent Soluble)
Iron  (Dissolved) U Qe Acid Solubles
Barium - - Iron as
Calcium 32390 _164.% Calcium as
Magnesium 2630 216.2 Magnesium as
Chloride 6157310 173443 Sulfate as__
Bicarbonate 946 162
Carbonate 0 Qe Organic (Ignition Loss
Sultate 4704 e Acid Insolubles
Sand &-Clay
Barium Sulfate (Quan.)
TOTAL IRON -3 (Qual.)

SOLUBILITY CALCULATIONS

Calcium Carbonate Stability Index at 77° F [ Xe 0] Scaling Tendency SN
Calcium Suifate Stability at 95°F
Concentration__5 7+ 36 meq/I. Calc. Solubility 1<+ 12 meq/I. Percent Saturation 10000
Barium Sulfate Stability at 95° F '
Concentration meq/l. Calc. Solubility meq/l. Percent Saturation
REMARKS ' -

The sample consisted of one quart bottle of cloudy water with black sedimest .



AtlarticRichfieldCompany North American Producing Division
e New Mexico-Arizona District
Post Office Box 1710
Hobbs, New Mexico 88240
Teiephone 505 393 7163

June 15, 1976

New Mexico 0Oil Conservation Commission
P. O. Box 2088
Santa Fe, NM 87501

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

Re: Produced water 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 order, we submit the results
of laboratory analysis of the latest produced
water sample from the Swearingen Shugart water—
flood project.

Yours very truly,

L. C. Hudry

LCH/rd
Attachment

cc: New Mexico 0il Conservation Commission
P. O. Drawer DD
Artesia, NM 88210

New Mexico State Engineer's Office

State Capitol
Santa Fe, NM 87501

Y



PRODUCTION PROFITS, INC.

Petroleum Sercice Laboratory
DALLAS, TEXAS

ciient____Atlantic Richfield Company

County__ Eddy State New Mexi¢o—————
Field______Shugaxt Lease__ Swearingen __ Well No. AU R
Formation Depth Pert. '
Source of Sample______ Praduced Watexr Sample RS e
Date Collected 5/76 by _

REPORT OF WATER ANALYSIS

Lab. Number L=-A490 Specific Gravity 1.0709 pH [oXA°)
Total Dissolved Solids 1002354  Resistivity (Ohmmeters at 68° F.) + N £ 7 Hydrogen Sulfide___ABSENT

DISSOLVED MINERAL ANALYSIS PATTERN

20 15 10 5 0 s 10 15 20
10 ONOa r"l""l"“l""l'"'l LIt et I ] Ly L L A A | ?000
ca fini B i ' HCO,
100 | . 100
Mg : i SO,
- 100 109
Fe lm,nnlm|l|mluu‘lm‘nnhmlmJmatulhmhmluulmulnuhmluuhmluu mulmnluulmuhm'umlmuluulm-lm-|uullmhm|m|||m‘|m|unlmolmclnm Co,
(Number Below lon Symbol Indicates meq/ Scale Unit) N
Y ANA PRECI; TED D ALYSI
mg/l meq/! ' . mg/l
Total Solids (Calc.) 100356 Total Undissolved Solids
Sodium (Calc.) 31800 1362.2 Oil (Solvent Soluble)
Iron  (Dissoived) 0 0. Acid Solubles
Barium - = jron as
Calcium : 2770 138.2 Calcium as
Magnesium 27290 221.9 Magnesium as
Chloride . 58600 _1652.5 Sulfate as
Bicarbonate 786 12.9
Carbonate 0 0- Organic (Ignition Loss)
Sulfate 3700 77-0 ‘Acid Insolubles
‘ Sand & Clay ;
Barium Sulfate (Quan.)
TOTAL IRON 17 (Qual.)

SOLUBILITY CALCULATIONS

Calcium Carbonate Stability Index at 77° F =44 Scaling Tendency PQ0S.
Calcium Sulfate Stability at 95°F

Concentration___75 + 5 _meq/I. Calc. Solubitity 78 « 8& meq/I. Percent Saturation a7.56
Barium Sulfate Stability at 95° F

Concentration__________meq/}. Cale. Solubility meg/). Pearcent Saturation

REMARKS
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AtlanticRichfieldCompany

North American Producing Diviston
Permian District — West Area

Post Office Box 1978

Roswell. New Mexico 88201
Tetephone 505 622 4041

March 20, 1973

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

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

Re: Corr051on Coupon Results as per
-<;\§-2969 entered
concerning
pietrfield Company
Swearlngen—Shugart Waterflood Project

Gentlemen:

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

Yours very truly,

P Q;/;/u,,ée; 3
L,

L. C. Hudry

Attachs.

cc: New Mexico 0il 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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CORROSION CUUPON EXPOSURE KESULTS

LEASE OR UNIT: 6493301 SWEARINGEN WATERFLOODD

--WELL OR PLANTS B-3 COUPON LOCATIONS INJECTION WELLHKEAD
TYPE m<mqmz~ WATER INJECTION POSITION: VERTICAL,s VERTICAL FLOW TYPES BAR -
OVERALL BODY PITS END PITS
CUUPON EXPOSURE DAILY WEIGRHT CORROSION DPTH RATE DPTH KATE i B
] DATES O©OAYS PRODUCLTION LOSS5IGMS  RATEINPY InN MRY MILS MpPY REMARKS
A=-563 9-30-70 96 0.080 Q.0260 Qo2 028 75 o0 0 CPN BDOY ATTACK: SPOTTY ETCH
A=195 1~ &7 254,080 Qe 0476 Ted HLOR dLK ATTALKE NONE o ARLAS UOF PLIS
. ) QeOMCF On WESTY LEG OF SYSTM w5y
B~=172 1- 4-71 93 0.080 e l47l 0e7 4005 19 0 0 CPN BDY ATTACKS SPOTTY EYCH
8~-173 4=~ B-~71 0.0BW 0,0754 Oeb HLOR 8LX ATTACK: NONE pAREAS UF PITS
Q+BMCF iy "
.. B=568 4= B~-T731 127 0.080 Oalbéb 0.6 009 25 .0 0 CPN 8DY ATTACKS SPOTTY ETCH
B-600 8~13-T1} 238.08NW 0.1705 0.6 HLOR HBLK ATVYACKI ADNE s AREAS UF PITS
s , QOMLPR 2
B-676 8-~13-71 207 0.080 D.3809 N o014 24 «0 Q0 CPN BDY ATTALK: MEAVY ETCH
B-677 3- 71-72 400.0BwW Q.3825 0.9 MLDR BLK ATTACK: NONE 2 ISOLATZO PITS
anxﬁﬂ 402
C-761 3~ 7-12 125 0.0B0 Deblal 2.2 o012 36 LO O CPN BOY ATTACKY HEAVY ETCH -
C-165 T=10-72 425.00u 0Da5312 2.3 HLDR BLX ATTACK: NONE ePLIYTING
, Q.O0MCF &3
__C-538 T-10~72 134 0.080 Qe Do4} (a2 o008 21 o9 0 CPN BOY ATTACK: SPOTTY ETCH -
C-3537 11=22~72 410.0BW 0,637 D3 HLOR BLK ATTACKS NONE e ISULATEYC FIYS

0.0MCF

el nd
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CORROSION CJUUPON EXPUSURE RESULTS

LEASE OR UNIT2 $493301 SWEARINGEN WATERFLOOD

“WELL OR PLANT? E.HEADR

COUPON LOCATIONS INJECTION HEAUER SUPPLY WATER

TYPE SYSTEM:E: WATER INJECYION POSITION: MORIZONTAL, HURIZOMTAL FLOW TYPES BAR
: DVERALL BODY #1ITS END PITS
! COUPON EXPOSURE DAILY WEIGHT CORROSION DPTH RATE DPTH RATE -
- DATES DAYS PRODUCTION LUSSIGMS RATEIMPY IN MPY  MILS MPY REMARKS
A-539 9~-30-70 96 0.080 1.0802 5«0 a0 0 +0 O CPN BDY ATTACKS SPUOTTY EJCH
A-890 1- 4-71 4$84,08u Qe 7226 3.4 HLOR BLX ATTACK: ATTACK 'NO PLITS.
' L Q. OMCF hob
__B=10606 1- 4~71 98 0.080 0. 4978 bed 2004 15 L0 Q (PN BOY ATTACKS HEAVYY ETCH
S B-161 4= 8-71 Q0.08HW 09919 heb HLOR BLE ATTACK: NONE 2 ISOLATED PITS
‘ Qe OMCE ety
Mi.uwuvo 4~ B~71 127 D«0R0 2+ 0405 Te2 0 O 004 11 CPN BCY ATTACK: UOVERALL ATTACK B
B-561 8-13-71 O.NBW l.7811 6e3 HLOR #8LK ATTACK: NONE WP1TTING
0.OMCF 4ol
B=672 8~-13-71 207 0.080 79121 17.0 40 0 &0 o.nvz DY ATTACK: SEVERE OVERALL ATTACK
B-0173 3~ 71-72 0.,0BW 8.1381 176 HLDR BLK ATTACK: NUNE o NO PITS.
0. OMCF SEVERE THINWING ‘o
__C-383 3~ T-72 125 J 080 0.62068 2¢3 4003 8 .N01 2 CPN BDY ATTACKS SPOTITY EYCH
C-3906 T7-10-72 542.08NW 1.4900 53 HLDR BLK ATTACKS ATTACK o ISOLATED PITS
Qccxﬂ-u ) PU_W
__€=538 7~-10-72 134 0080 0.2017 0,7 4001 2 0% 19 CPN BDY ATTACK: SPOTTY ETCH o
C-539 11-22-1712 750,084 Ve 1483 0.5 HLDR BLK ATTACK: ATTACK sAREAS OF P15
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CORROSION COUFPON EXPOSURE RESULTS

LEASE OR UNITE 5493301 SWEARINGEN WATERFLOOD

WELL OR PLANTS W.HEADR

COUPON LOCATION: INJECTION HEADER ALT.

PRODUCE~-SUPPLY

CPYPE SYSTEME WwATER INJECTION POSITIONS HORIZUONTALy HORIZUNTAL FLONW TYFE S 3AR
;. OVERALL BODY PIT5 ENU PITS
_COUPON __ EXPUSURE DAILY WEIGHY  CORROSION DPTH RATE UPTH KATE L
] DATES DAYS PRODUCTION LOSSHIGAS RATEIMPY IMN MPY MILS Mpy REMARKS
A-3E8 9=30.70 96 0.060 0.0207 0e2 o009 34 LG O CPN _BDY ATTACKS EVEN ETCH
A=-89s 1~ &~-71 684.00W 0.0164 0ol MLDR BLX ATTACK: NONE e1SOLATLD PITS
: 0. OMCP 471
" B-168 1= 4=71 9% 0,080 0.G617 De3 L0395 19 L0 O CPN BDY ATTACKE AREAS OF ATTALK
B=169 4=~ 8-T1 0.0BN 0.0530 0.3 HLOR BLK ATTACKZ NUNE +ISOLATED PITS
; 0. OMCF ©li
B=557___ 4~ 8-71 127 0.080 0.1580 Ne® o007 20 Lu 0 (PN BLUY ATTACKES HEAVY ETCH
B-558  8=13-T1 0.08W 0.1625 0.6 HLDR BLK ATTACK: MONE yAREAS UF PILIS
0.OMCE all
B-67C 8-13-71 207 0.080 0.1597 0.4 004 7 W0 0 CPN BDY ATTACKS SPUTTY ETCH
8-671 3- 7=72 0.08W De 2134 CeS HLOR BLK ATTACK: NONE 2AREAS OF PITS
o Q.OMCF o e
o THE POSITIUN OF THE COUPON STATION MAS BEEN CHANGED TO NOT DEFINED YET —
C-762 3= 7-72 125 0.0B0 0.,2186 Ue8 005 14 U003 23 CPN BDY ATTACKS. 3POTTY ETCH
C=384 T-10=72 S42.08W 0.2307 N9 " HLDR bLK ATTACKS ATTACK WPIYTING
0.0NCF P
- THE POSITION OF THE COUPON STATION HAS BEEN CHANGED TO MUORIZONTAL, MORIZUNTAL FLOW B
C-540 T-10-72 134 0.080 0. 10006 Ok o005 13 L0 O CPN BOY ATTACKS SPUTTY ETCH o
C-=541 11-22-72 #10.08W 0e1220 0.5 HLDR BLX ATTACKS NONE PITTING
0 OMCF &0




LOCATION
Supply Water

/

SWEARINGEN LEASE WF, SHUGART FLD, NEW MEXICO
WATER INJECTION SYSTEM

CORROSION COUPON EXPOSURE RESULTS

WEIGHT CORROSION

(Bar-type
Stations at
Water Plant)

West Leg of
Manifold

East Leg of
Manifold

COUPON EXPOSURE LOSS RATE TYPE
NUMBER Dates Days Volume (gms) (MPY) ATTACK REMARKS
E-861 11-6-65--12-2-65 26 800BWPD 0.2978 5.2 Surface roughened General appearance fair.
E-862 _ 0.3018 5.2 Scattered shallow When received coupons
pits coated w/red deposit
(see Analysis A-974).
~

E-863 11-6-65--12-2~65 26 1200BWPD 0.26u42 4.5 Even etch w/some General mmmmw&mﬂnm
E-864 . 0.2538 4.3 edge attack & good. Coupons coated

. minor pitting

w/red deposit (see
Analysis A-974).

¥ 3.4




o« 4 e B et o it 1o bk i 4 i mve i an ey B oo

~-2-

. WEIGHT CORROSION

COUPON EXPOSURE LOSS RATE TYPE
LOCATION NUMBER Dates Days Volume {gms) (MPY) ATTACK - REMARKS
Water Injection
Wells
(Bar-type:
Stations at
Wellhead)

LW

A-6 WIW E-865 11-13-65--1-18-66 66 4SO0BWPD 0.9738 6.5 General corrosion General appearance poor,

E-866 0.9628 6.5 w/broad shallow Total of 29,682BWI

pits Coupons coated w/red
deposit.
A

B-3 WIW E-867 11-13~65--1-18-65 66 288BWPD 0.7034 4.7 Even etch w/areas General appearance fair.

E-868 - 0.8032 5.4 of surface rough- Total of 19,003BWI

ening

Coupons coated w/red
deposit.




ATLANTIC RICHFIELD COMPANY
- EQORMERLY,

ATLANTIC THE ATLANTIC REFINING COMPANY

INCORPORATED - 1870

PETROLEUM PRODUCTS
August 10, 1966

NORTH AMERICAN PRODUCING GROUP

SECURITY NATIONAL BANK BLDG.
NEW MEXICO — ARIZONA DISTRICT MAILING ADDRESS
S. L. SMITH, DISTRICT MANAGER P. 0. BOX 1978
JACK BIARD, DISTRICT LANDMAN o

. DOUGLAS, DISTRICT GEOLOGIST

. KLOXIN, DISTRICT DRLG. & PROD. SUP'T.
. ROBERTS, DISTRICT GEOPHYSICIST

. TOMLINSON, DISTRICT ENGINEER

. WARE, DISTRICT ADMINISTRATIVE SUP'V.

ROSWELL, NEW MEXICO 88201

mgz>m
IyOOR

New Mexico 011 Conservation Commission /
P. 0. Box 2088 Aﬁgm_,,
Santa Fe, New Mexico

Attention: Mr. A. L. Porter : R T
Secretary Director '

Re: Corrosion cougon resulsg fue 11 Pu -
as per Commi; 69
entered oncerning

Atlantic Richf
Swearingen-Shugart Haterflood
Project

Gentlemen:

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

Yours very truly,

W. P. Tomlinson
WPT: Jcb

cec: New Mexico 0il Conservation Commission
P. 0. Drawer "DD"
Artesia, Rew Mexico

New Mexico State Engineer's Office
State Capitol

Santa Fe, New Mexico
Attention: Mr, Frank Irby
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