
May 12, 1977 

New Mexico O i l Conservation Commission 
P. 0. Box 2088 
Santa Fe, NM 87501 

A t t e n t i o n : Mr. J. Ramey, Jr. 
Secretary-Direc^srjr 

Re: Produced water samples requi red by 
CqssaissAonJ33Z23fiw^-Ji-2969 entered i n 

-**tase No. 3302, Concerning A t l a n t i c 
' s ^ R i c h f i g l d Coapany - Swearingen -

Shugart Waterf lood Projec t 

Gentlemen: 

As per the above order, we submit the r e s u l t s 
of laboratory analysis of the l a t e s t produced 
water sample from the Swearingen Shugart Water-
floo d p r o j e c t . 

Yours very t r u l y , 

L. C. Hudry ' 

LCH/mt 

cc: New Mexico O i l Conservation Commission 
P. 0. Drawer DD 
Art e s i a , NM 88210 

New Mexico State Engineer's O f f i c e 
State C a p i t o l 
Santa Fe, NM 87501 



TELEPHONE: HOBBS 393-7751 

Field ' Shugart 

Lease Swearingen Waterflood Sampling Date 5-6-77 

Type or Sample Sweet - Waterflood 

WATER ANALYSIS 

IONIC FORM 

Calcium (Ca + + ) 

Magnesium ( M g + + ) 

Sodium ( N a l j 

Iron (Total) 

(CALCULATED) 

Rlcurbor^te ( H C 0 3 

Carbonate 'CO 5 -

Hydroxide (OH-) 

Sulphate (SO „ -) 

Chloride (Cl -) 

Tola! Dissolved Solids 

7 . 3 5 P h 68 C F 
Dissolved Solids on Evap. ot 103°- 105° C 
Hardness as Ca COj 

Carbonate Hardness as CaCOj (temporary) 

Non-Carbonate Hardness os CaCOj (permanent) 

Alkalinity os C o C 0 3 

Specific Gravity c 63' F 1 . 0 8 0 

me/I * 

149.40 
261.48 
593.71 

10.00 
Not 
Not 
91.09 
1 ,903.50 

410.88 
10.00 
400.88 
10.00 

mg/ l • 

2,988 
3,138 
36,639 

610 
Found 
Found 
4,375 
67,500 

115,250 

20,544 
500 
20,044 
500 

mg/ l = mil l igrams per Liter 

me/I = mil l iequivalents per Liter 

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

CaSÔ  Scaling Index positive (0.07) 

U-IA3-31 V, L» A 
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AtlanticRichfieldCompany North American Producing Division 
New Mexico-Arizona District 
P.O. Box 1710 
Hobbs, New Mexico 88240 
Telephone 505 393 7163 

*w*a Fe 

June 7, 1978 

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

A t t n : Mr. J. Ramey, J r . 
Secretary-Director 

Re: Produced Water samples required by 
Commission Order R-2 969 entered i n 
Case No. 3302, concerning A t l a n t i c 
R i c h f i e l d Company - Swearingen -
Shugart Waterflood Project 

Gentlemen: 

As per the above order, we 
laboratory analysis of the 
sample from the Swearingen 
p r o j e c t . 

submit the r e s u l t s of 
l a t e s t produced water 
Shugart waterflood 

Yours very t r u l y , 

L. C. Hudry 
Senior Operations Engineer 

LCH:rm 

Attachment 

cc: New Mexico O i l Conservation Commission 
P. 0. Drawer DD 
Ar t e s i a , New Mexico 88210 

New Mexico State Engineer's O f f i c e 
State Capitol 
Santa Fe, New Mexico 87501 



I 

PRODUCTION PROFITS, INC. 
Petroleum Service Laboratory 

DALLAS, TEXAS 

Client A t l a n t i c R i r . h f i e l r l C o m p a n y 

Field Shugart 
County FrHy .state NfiW Mexico 

Formation.— 
Source of Sample 

Date Collected 5 - 1 3 - 7 8 

Produced Water 

Lease Swearingen Waterflood well No.. 
.Depth Perf. 

-by. 

REPORT OF WATER A N A L Y S I S 

Lab. Number A - 7 f l ^ f l Specific Gravity t «f> 1 0 9 pH 

Total Dissolved Solids P*kf ,Rh Resistivity (Ohmmeters at 68° F.) . | 0 | Hydrogen Sulfide A R g R M T 
7 t 7 

DISSOLVED MINERAL ANALYSIS PATTERN 

20 15 10 10 15 20 
^ 3 |llf*|ttt| | l l l l | IBII| l lt l |1lt1|ll lt| l l l l |tt»l|1tll j l l l l |1lll | l l l l | l l«l|f•l l | l l l»|IBI|l lta|tll l |t l l l ••Il|lll4|l*ttp4lil|aill|»llljl1ll|tlll|llll|IIBI|iaaip»l»|>lll|llll|llll|fi«aptll|««lipiat|»>«lj Q | 

Fe 
_LQ_ 

iilitnlitiihitiliiiiliiilltiiiliiiiliiiilMiiliitiliiiiliHiltiiiliiiiliiiiliiiiliiiiliiiiTi>M imliiiiliiiiliiiiliiiiliiiiliiiiliMiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiili{iiliiii| CO] 

(Number Below lon Symbol Indicates meq/Scale Unit) 1 1 0 

DISSOLVED SOLIDS ANALYSIS PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

mg/ l meq/I 

Total So/ids (Calc.) 2 5 6 B 4 

Sodium (Calc.) 8120' 353-1 
Iron (Dissolved) 0 0 . 

Barium 0 o. 
Calcium 772 38.5 
Magnesium 650 53.4 
Chloride 14900 420.2 
Bicarbonate 232 3.8 
Carbonate 0 0* 
Sulfate 1010 21 .0 

TOTAL IRON 12 
SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77* F 

Calcium Sulfate Stability at 95°F 

Concentration 2 1 * 0 1 meq/ l . 

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

REMARKS 

Total Undissolved Solids 

Oil (Solvent Soluble) 

Acid Solubfes 

Iron as 

Calcium as 

Magnesium as 

Sulfate as 

Organic (Ignition Loss) 

Acid insolubfes 

Sand & Clay 

Barium Sulfate (Quan.) _ 

(Qual.). 

.49 

Calc. Solubility 57. 15 m e q / / . 

Calc. Solubility meq/l. 

Scaling Tendency 

Percent Saturation 

Percent Saturation 

mg/ l 

P0S< 

3 6 * 7 6 



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

State Fe 

June 7, 1978 

New Mexico O i l 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-2 969 entered i n 
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 t r u l y , 

1CT L. C. Hudry 
Senior Operations Engineer 

LCHrrm 

Attachment 

cc: New Mexico O i l 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 

ciiVmf A t l a n t i c R i c h f i e l d C o m p a n y 

FfeM Shugart 
.County Fddy .state New Mexico 

Formation 

Source of Sample^ 

Oate Collected 

Produced Water 

Lease Swearingen Waterflood weii No.. 
.Depth Perf. 

5-13-78 -by_ 

REPORT OF WATER ANALYSIS 

Lab. Number _ 

Total Dissolved Solids. 

A-7343 Specific Gravity i «n iqp PH 7«7 
9^ ARA Resistivity (Ohmmeters at 68* F.). • 1 9 1 Hydrogen Sulfide A B S E N T 

DISSOLVED MINERAL ANALYSIS PATTERN 

20 15 10 10 15 20 

100 I 1 1 1 ' 
l l l l | l ia i | i l l t | i *M|B« i i • l l l t |< i l l | l i l i | t i l i j | | i i | • • t l | fa i t |a i> i | i * i<pa i i | i * i i | * * i i | * i i * | *« i t |«* t t | Q | 

/ 1 • ' j 100 

llll|llll|llll|llll[llll|llll|llll|llll|llll|llll|ll^ HCO, 
10 

S0 4 

10 

Fe IIIIIIIIIIIIMIIHIIIIIIIIHIIIIIIIIMM CO, 

1 0 I (Number Below lon Symbol Indicates meq/Scale Unit) I 1 0 

DISSOLVED SOUPS ANALYSIS 

Total Solids (Calc.) 

Sodium (Calc.) 

Iron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77* F 

Calcium Sulfate Stability at 95*F 
finnr-niration 2 1 » 0 1 m e q / / . 

Barium Sulfate Stability at 95* F 
Concentration meq/l. 

REMARKS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

_L2 

mg/ l meq/l 

25684 
8 1 2 0 - 3 5 3 . 1 

0 0 . 
0 o. 

7 7 2 3 8 . 5 
6 5 0 5 3 . 4 

14900 4 2 0 . 2 
2 3 2 

0 
3 . 8 
0 * 

1010 21 . 0 

Total Undissolved Solids 

Oil (Solvent Soluble) 

Acid Solubfes 

Iron as 

Calcium as 

Magnesium as 

Sulfate as 

Organic (Ignition Loss) 

Acid insolubfes 

Sand & Clay 

Barium Sulfate (Quan.). 

(Qual.). 

> 4 9 

Calc. Solubility 5 7 . 1 5 meq/l. 

Calc. Solubility meq/l. 

Scaling Tendency 

Percent Saturation 

Percent Saturation 

mg/ l 

P0S. 

3 6 . 7 6 

1 



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

January 17, 1978 

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

Attention: Mr. J. Ramey, Jr. 
Secretary-Di rector 

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, 

LCH:ac 
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 



PRODUCTION PROFITS, INC. 
Petroleum Service Laboratory 

DALLAS, TEXAS 

Client. ATLANTIC RICHFIELD COMPANY 

F i e l e l Shugart F i e l d 
County F, day- State ^ e w M e x i c o 
LeaseSwearingen W a t e r f l o w f l , N o . 

Formation. .Depth. .Pert.. 

Source of Sample Produced Water Sample 
Date Collected ^ c <-<• S~--> .by IJ A,^<-

REPORT OF WATER A N A L Y S I S 

Lab. Number fl-7 1 Specific Gravity \ . 0 7 0 9 pH 

Total Dissolved Solids 1 1 QA.97 Resistivity (Ohmmeters at 68° F.) . Q A g Hydrogen Sulfide A F ^ F ^ T T 
7 .n 

DISSOLVED MINERAL ANALYSIS PATTERN 

2 0 ' 15 10 

1000 I 1 1 1 j 

0 5 10 15 20 
I I I j l l llJP>1lf | l l l t | l l i t l t l U j l t l l | t l M | l t 1 l j l l l l j l l i l | t l t l | l « l l j l l l * | l l » I M t l i | l l l l | t l i * | * » l « M * * * | Q | 

/ 1 1 1 ' 1000 

F e [l l l l l l l l l l l l l l 

100 1 
tl !• ll a • 1111 ll ill ll 11111)! j r 111111 L it ll I) 111 f 1111 il} 11111111 Ii 11 il t • 11111111111 iTrTi > iiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiilllllliiiiliiiiliiiiliiiiliiiiliiiiliiiiliMilllli 

(Number Below Ion Symbol Indicates meq/Scale Unit) 

CO, 

100 

DISSOLVED SOLIDS ANALYSIS PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

mg/l ^ meq/l 

Total Solids (Calc.) 119627 
Sodium (Calc.) 3 3 8 0 0 1 4 6 9 
Iron (Dissolved) 0 0 1 

Barium 10 • 1 
Calcium 3 5 1 0 175 > 1 
Magnesium 5 8 1 0 4 7 7 • 6 
Chloride 7 2 2 0 0 2 0 3 6 • 0 
Bicarbonate 7 1 7 1 1 • 8. 
Carbonate o 0 i 

Sulfate 3 5 8 0 74 . 5 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77* F 

Calcium Sulfate Stability at 95"F 

Concentration 74*46 meq/l. 

Barium Sulfate Stability at 95' F 
Concentration * 1 5 meq/l. 

REMARKS 

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.). 

.80 

mg/ l 

Scaling Tendency POS > 

1 0 0 . 0 0 Calc. Solubility 70»40 meq/l. Percent Saturation 

Calc. Solubility 0 « meq / l . Percent Saturation 1 0 0 » 0 0 



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

September 1, 1978 

New Mexico O i l 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 i n 
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 t r u l y , 

L. C. Hudry 

LCH:ac 
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 



a UNICHEM 
INTERNATIONAL 

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

Company At lant icRichf ie ld 

Field LOCO H i l l S 

L e a s ? . Sweajdjnger Waiex f lood. 

Type of Sample 

_ W A T E R * N A L Y S 1 S 

IONIC FORM 

Cajcium (Ca++J[ 

Magnesium ( M g + + ) 

Sodium (Na+ ) 

Iron (Total) 

(CALCULATED) 

Bicarbonate (HCOjJ 

Carbonate (CO 3 -) 

Hydroxide (OH-) 

Chloride (CN) 

Total Dissolved Solids 

7 . 3_ _j3_h _c 68 ° L 
Dissolved Solids on Evap. o M 0 3 ^ - _I05^C 

Hardness as Ca C 0 3 

Carbonate Hardness as C a C 0 3 (temporary) 

Non-Carbonate Hardness os C a C 0 3 (permanent) 

Alkalinity as C a C 0 3 

S p ec if ic G r a v it y c 6 8 °" F 1 . 075 

Sampling Date 8 - 3 0 - 7 8 

me/I * 

15u.J4. 

..ltLia-
Rot . 

J1Q±_ 

.10.10 

10.10 

mg/ l * 

3,015 
-2-,£65~-
.34,923-
fi- _ 

615 
-Foiind 
found 
4,500 
.64,000. 

109^919. 

.19.476-
_5H5_ 
.18,971 
505 

mg/l = mil l igrams per Liter 

me/I = mill iequivalents per Liter 

CaC03 Scaling Index positive @ 86° 
CaSÔ  Scaling Index positive (0.32) 

@ 86° F. (0.88) 

U-LAB 31 (REV. 6/78) 



North American Producing Division 

March 30, 1977 

New Mexico Oil 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 i n 
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 t r u l y , 

LCHrrm 

Attachment 

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

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



( Petroleum Service Laboratory 
DALLAS. TEXAS 

Client. A t l a n t i c R i c h f i e l d Company 

fiefdL Shugar t 
county Eddy 

Format/on. 

LeaseSwearingen W a t e r f lo f t4 f No.. 
.Depth Perf.. 

state New Mex ico 

Source of Sample Produced Water Sample . 
Date Collected ^Le /fes- •frctr) Lec^j by (ec , ( Jot**** 

R E P O R T O F W A T E R A N A L Y S I S 

5-8 Lab. Number A - 6 B D 1 Specific Gravity 1 . 0 7 5 9 pH 

Total Dissolved Solids 1 0 5 6 2 3 Resistivity (Onmmeters at 68° F.) - 0 8 4 Hydrogen Sulfide P R E S E N T 

20 15 

DISSOLVED MINERAL ANALYSIS PATTERN 

10 5 

1000 j 1 1 1 

Ca 
1 0 0 

0 5 10 15 20 
l | f I I I n r i | i t M | * i i i | i i i i | f t i f | i i f i l ( i i t | l l l t | ( i f l | l l l f | i t i t | i i « t | « * f t | i a f i | f * * > | i » i t | i * i « | i « i * | » t a « | » i i i | Q | 

/ 1 ' • 1 0 0 0 

Mg 

1 0 0 

Fe 

100 
iilmilimlimliiiiliHiliiiil f i i ih in i i i i i l i i i i i i i i i l i i i i l IIIIIIIIIIIIIIIIIIIIIIIIIIII 

ll|lfH|fH^ HCO, 
1 0 0 

S0 4 

1 0 0 

IIIIIIIMIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII CO, 

(Number Below lon Symbol Indicates meq/Scale Unit) 1 0 0 

DISSOLVED SOLIDS ANALYSIS PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

mg / i meq/ i 

Total Solids (Calc.) 105623 Total Undissolved Solids 

Sodium (Calc.) 33300 1446 • 0 Oil (Solvent Soluble) 

Iron (Dissolved) 36 3 13 •0 Acid Solubles 

Barium - - Iron as 

Calcium 2890 144 • 2 Calcium as 

Magnesium , 
Chloride 

2900 238 • 4 Magnesium as Magnesium , 
Chloride 6 3 0 0 0 1776 • 6 Sulfate as 

Bicarbonate 210 3 •4 
Carbonate 0 0 • Organic (Ignition Loss) 

Acid lnsolubles Sulfate 2960 61 • 6 
Organic (Ignition Loss) 

Acid lnsolubles 

Sand & Clay 
Barium Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Caicium Carbonate Stability Indsx at 77" F 

Calcium Sulfate Stability at 95CF 

Concentration 6 1 * 5 7 meq/ l . 

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

REMARKS 

(Quan.). 

(Qual.). 

1 -1 8 

Cafe. Solubility 72 « 6 8 meq/l. Percent Saturation 

Calc. Solubility meq/l. Percent Saturation 

mg/ l 

Scaling Tenden cy NE<3' 

8 4 . 7 1 



Rich' SoCompany North American Producing Division y ^ K 
Nc-v.' '."c-ico-Anzcnu Ci'lrict / , x 

Pcii O'fice Gox 17 iO - d—S ' 
Ho :•. • >-.• i.;o:<iCO .' < J \ 

Telephone 505 SS3 7160 ' 

March 30, 1977 

New Mexico Oil 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 i n 
Case No. 3302, concerning At l a n t i c 
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 t r u l y , 

LCH:rm 

Attachment 

cc: New Mexico O i l Conservation Commission 
P. 0. Drawer DD 
Artesia, Nev; Mexico 88210 

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



r r \ U L ( u < ^ I I U I I i r w i i i o , u N O . 

Petroleum Service Laboratory 
DALLAS, TEXAS 

Client A t l a n t i c R i c h f i e l d Company 

FieldL Shugart 
County Eddy 

Formation. 

leaseSwearingen Waterflop/dii NO.. 
.Depth Pert.. 

state New Mexico 

Source of Sample Produced Water Sample • 
Date Collected -frOr) CeCi / by ( : e c , / J&/*5*>\ 

rJ<>A ft So* 2.3-77 
REPORT OF WATER ANALYSIS 

5 .8 Lab. Number A - 6 8 0 1 Specific Gravity 1 . 0 7 5 9 P H 

Total Dissolved Solids 1 0 5 6 2 3 Resistivity (Ohmmeters at 68° F.) . 0 8 4 Hydrogen Sulfide P R E S E N T 

DISSOLVED MINERAL ANALYSIS PATTERN 

20 15 10 
N d |>l t l |HMlMt1| l l l t |* I IM t t t l jM t l | I I I t | i 11 l | IMt i t i 11 i | i i l t | i 11 | l l l i |11tl |M 11 |i 1 
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North American Producing Division 

v. 

January 4, 1977 

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

Attention: Mr. J. Ramey, Jr. 

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 w 

LCH/rd 
Attachment 

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

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

Secretary-Di rector 



PRODUCTION PROFITS, INC. 
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S. E. REYNOLDS 
STATE ENGINEER 

STATE OF NEW MEXICO 

STATE ENGINEER O F F I C E 
SANTA F E 

September 2 1 , 1965 

f3; 
U J 

CO 

A D D R E S S C O R R E S P O N D E N C E TO 

S T A T E C A P I T O L 

S A N T A F E , NEW MEXICO 87501 

Mr. A. L. Porter, J r . 
Secretary-Director 
O i l Conservation Commission 
Santa Fe, New Mexico 

Dear Mr. Porter: 

Reference i s made to the a p p l i c a t i o n of A t l a n t i c Refining 
Company which seeks approval of the Swearingen Waterflood 
Project c o n s i s t i n g of 720 acres i n Sections 11 and 14, 
Township 18 South, Range 31 East which was the subject of 
Case 3302 heard on September 8, 1965. 

This o f f i c e o f f e r s no ob j e c t i o n t o the granting of the 
a p p l i c a t i o n provided: 

The coupon method of measuring corrosion i s 
used from inception of i n j e c t i o n and reports 
furnished t o the O i l Conservation Commission 
and the State Engineer O f f i c e , g i v i n g the 
r e s u l t s of the examination of the coupons every 
three months. 

An i n h i b i t e d f l u i d i s used i n the annulus be
tween the casing and tubing. 

The O i l Conservation Commission and the State 
Engineer O f f i c e are immediately n o t i f i e d when 
r e - i n j e c t i o n of produced water commences and 
are furnished an analysis of the produced 
water every s i x t y days f o r the f i r s t s i x 
months, f o l l o w i n g commencement of use of 
produced water and at longer i n t e r v a l s a f t e r 
the end of the six-month perio d . 



4 

? 
4. The disposal of produced water into unlined 

p i t s s hall be limit e d to^otle^half barrel per 
, day per well. (__^-^ ̂  L. 

'~%*k Any changes i n the casing, tubing or cement 
program from the plans submitted at the hearing, 
with respect to the inje c t i o n wells, shall be 
approved by the O i l Conservation Coirirission and 
the State Engineer Office p r i o r to use. 

Yours t r u l y -

S. E. Reynolds 
State Engineer 

tWl/v&m By: 
Frank E. I r b y 
Chief 
Water Rights D i v . 



C L A R E N C E E . H I N K L E 

W . E . B O N D U R A N T , J R . 

S . B . C H R I S T Y I V 

L E W I S C . C O X , J R . 

P A U L W . E A T O N , J R 

C O N R A D E . C O F F I E L D 

H A R O L D L . H E N S L E Y , J R . 

M I C H A E L R . W A L L E R 

LAW O F F I C E S 

HINKLE,BONDURANT & CHRISTY 

HINKLE BUILDING 

R O S W E L L , N E W M E X I C O 

August , 1965 
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O i l Conservation. Commission 
Box 2088 

Santa Fe, New Mexico 

Gentlemen: 
We enclose i n t r i p l i c a t e application of The 

Atla n t i c Refining Company for approval of the Swearingen 
Water Flood Project i n the Shugart Pool. We would l i k e 
to have th i s matter set down for hearing at the f i r s t 
examiner's hearing i n September, which we assume w i l l 
be September 8. 

We are sending a complete copy of the applica
t i o n to the State Engineer. 

Yours sincerely, 

CEH:cs 
Enc. 
cc: State Engineer 
cc: The Atlantic Refining Company 

DCCKET ^ 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

0. Drawer U 
st i . New Mexico 88210 

May 25, 1965 

CASE NO. 'ts 3 O 

The Atlantic Refining Company 
P. 0. Box 1978 
Roswell, New Mexico Re: Swearingen Waterflood Project 

Shugart Pool, T. 18 S., R. 31 E. 
Eddy County, New Mexico Gentlemen: 

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 100% working interest of the 
project area which Involves 720 acres consisting of Federal leases 
Las Cruces 029388(b), described as the E/2 SE% sec. 11, Las Cruces 
047633(a), described as the NEfc, SE%NW%, and N/2 SE% sec. 14, and Las 
Cruces 047633(b), described as the N/2 NW%, SW%NW%, SW% and S/2 SE% 
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 Oil Conservation Com
mission and the following: 

1. This project will be operated in compliance with the 
New Mexico Oil Conservation Commission regulations 
governing waterflood operations. 

2. 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. 

3. Appropriate notices and reports to dril l 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 



injected and average pressures for each injection 
well and monthly o i l and water production for the 
producing wells i n the project area. 

Sincerely yours, 

Robert L. Beekman 
Acting District Engineer 



O I L C O N S E R V A T I O N C O M M I S S I O N 
P. O . BOX 8 7 1 

SANTA FE. NEW MEXICO 

September 23, 1965 

Mr. Clarence Hinkle 
Hinkle, Bondurant & Christy 
Attorneys at Law 
Post Office Box 10 
Roswell, Mew Mexico 

Dear Sir: 

Enclosed herewith i s Commission Order No. R-2969, entered in Case 
No. 3302, approving the Atlantic Refining Company Swearingen-
Shugart Waterflood Project. 

Injection of water i s 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 i s also contingent upon the following conditions: 

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

2. An inhibited fluid i s 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 

every sixty days for the f i r s t 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 Oil 
Conservation Commission and the State Engineer Office 
prior to use. 

As to allowable, our calculations indicate that when a l l of the 
authorized injection wells have been placed on active injection, 
the maximum allowable which this project w i l l be eligible to re
ceive under the provisions of Rule 701-E-3 i s 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 d i s t r i c t 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, i t 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 w i l l be appreciated. 

Very truly yours, 

A. L. PORTER, Jr. 
ALP/DSH/ir Secretary-Director 
cc: Mr. Prank Irby 

Oil Conservation Commission - Artesia, New Mexico 



ATLANTIC T H E A T L A N T I C R E F I N I N G C O M P A N Y 
I N C O R P O R A T E S - 18TO 

P E T R O L E U M PRODUCTS 

November 15, 1965 

NORTH AMERICAN PRODUCING DEPARTMENT 
NEW MEXICO — ARIZONA DISTRICT 

S. L. SMITH, DISTRICT MANAGER 
JACK B I A R D , DISTRICT L A N D M A N 
E. R. D O U G L A S . DISTRICT G E O L O G I S T 
A . D. K L O X 1 N , DISTRICT D R L G . a PROD. S U P ' T 
M. D. ROBERTS, D ISTRICT GEOPHYSIC IST 
W . P. T O M L I N S O N . DISTRICT ENGINEER 
B. R. W A R E , D ISTRICT A D M I N I S T R A T I V E S U P ' V . 

S E C U R I T Y N A T I O N A L B A N K B L D G . 

M A I L I N G ADDRESS 

P. O . B O X 1 9 7 8 

R O S W E L L , N E W M E X I C O 

New Mexico Oil Conservation Comnission 
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 Project 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 completed 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. 

Well 
Name 

Packer 
Setting 
Depth 

Depth of 
Casing 
Shoe 

Date 
Top of Injection 
Perforations Started 

Swearingen 
•B" No. 3 33121 

Swearingen 
"A" No. 6 33511 

Johnson 
Federal #1 3270' 

366l» 

3512' 

3347' 

3378' 

3443' 

O.H. 

November 10 

November 9 

November 9 

We trust that this information wil l satisfy your needs. I f you desire 
additional data please advise. 

Yours very t r u ly , 
• y -y r̂- ~~~ ' 

W. P. Tomlinson 

BdP:jcb 



ATLANTIC T H E A T L A N T I C R E F I N I N G C O M P A N Y 
I N C O R P O R A T E D - 18T0 

P E T R O L E U M P R O D U C T S 

November 9, 1965 

NORTH A M E R I C A N PRODUCING DEPARTMENT 

N E W M E X I C O - A R I Z O N A DISTRICT 

S. L. S M I T H , D I S T R I C T M A N A G E R 
JACK B1ARD, D ISTRICT L A N D M A N 
E. R. D O U G L A S , DISTRICT G E O L O G I S T 
A . D. K L O X I N , D ISTRICT D R L G . a PROD. SUP T. 
M. D. ROBERTS, D ISTRICT GEOPHYSIC1ST 
W . P. T O M L I N S O N . D ISTRICT ENGINEER 
B. R. W A R E , D I S T R I C T A D M I N I S T R A T I V E S U P ' V . 

S E C U R I T Y N A T I O N A L B A N K B L D G . 

M A I L I N G A D D R E S S 

P. O . B O X 1 9 7 8 

R O S W E L L . N E W M E X I C O 

New Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa 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 "BH No. 4. Injection 
is dom 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 
walls* 

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 and 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' 32301 0. H. 
Swearingen «A« No. 5 3390* 3470' 0. H. 
Swearingen «B" No. 4 3411' 3540' 3490' 



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

VEC:jcb 

cc: United States Geological Survey 
Attention: Mr. J. A. Khauf 
P. 0. Drawer U 
Artesia, New Mexico 

New Mexico Oil Conservation Commission 
Attention: Mr. M. L. Armstrong 
P. 0. Drawer DD 
Artesia, New Mexico 

Yours very truly, 

W. P. Tomlinson 



O I L C O N S E R V A T I O N COMMISSION 
P. O. BOX 2088 

SANTA FE, NEW MEXICO 

April 28, 1966 

11M Atlantic Refining Company 
P. O. Box 1976 
Roswell, Bew Mexico 

Attentions Mr. W. P. Toalinton 

Administrative Order CTB-156 

Gentlement 

Reference ie made to your application dated January 17, 
1966, for administrative approval of an exception to Rule 
309-A of the Commission Rules and Regulations to permit tbe 
commingling of oil production from your Swearingen "A" Lease 
comprising the HB/4, SE/4 SW/4, and H/2 £8/4 of Section 14, 
and your Swearingen "B" Lease comprising the H/2 KW/4. SW/4 
SW/4, SW/4, and 8/2 SB/4 of Section 14, and your Johnson 
Federal Lease comprising the 2/2 SB/4 of Section 11, a l l in 
Township 18 South, Range 31 East, KSPM, Shugart Pool, Eddy 
County, Mew Mexico. The United States Geological Survey has 
consented to the commingling from the aforesaid leases until 
such time aa the total production reaches 440 barrels per dayi 
a l l overriding royalty owners have agreed to the costingling 
as evidenced by executed overriding royalty pooling agreements 
which were received in this office April 23, 1966. I t is our 
understanding that each of the leases will share in the produc
tion from the waterflood on the commingled acreage on the 
basis of ths number of wells located on each lease as compared 
to ths total number of wells (13) on a l l the leases. 



O I L C O N S E R V A T I O N COMMISSION 
P. O. BOX 2 0 8 8 

SANTA F E , NEW MEXICO 

•2- April 28. 1966 

The Atlantic Refining Company 
Roswell, Hew Mexico 

Administrative Order CTB-156 

0 

Under the authority granted me pursuant to Rule 309-8, 
The Atlantic Refining Company is hereby authorized to com
mingle ths above-described production as proposed, subject 
to the applicable provisions of the Commission "Manual for 
ths Installation and Operation of Commingling Facilities." 

As the result of the pooling agreements, the 546 barrels 
per day stated in our letter of Septec&er 20, 1365, as the 
maximum allowable which this project would be eligible to 
receive under the provisions of Rule 701-E-3, provided that 
the leases were consolidated, will now be considered as the 
effective maximum. 

Very truly yours, 

A. L . PORTOt, J r . 
Secretary-Director 

ALP/DSN/esr 

cct Oil Conservation Commission - Artesia 
Oil m Gas Engineering Committee - Hobbs 
United States Gsological Survey - Roswell 
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August 27, 1965 

Mr. Clarence E. Hinkle 
Attorney at Law 
P. 0. Box 10 
Roswell, New Mexico 

Dear Mr. Hinkle: 

Reference is made to the application which you submitted on 
behalf of A t l a n t i c Refining Co. for approval of a water flood 
project i n the Shugart Pool on an undesignated date in August, 
and which has been set for hearing on September 8, 1965. I 
would appreciate receiving answers to the following questions 
pri o r to the hearing, i f possible. I f i t i s not possible to 
provide these answers pri o r to the hearing, pleas= request 
your witness to answer them at the hearing. 

1. When were each of the wells completed? 

2. What i s the present condition of the casing? 

3. W i l l the water produced as a result of the flooding be re
injected? 

4. W i l l the tubing shown on the diagrammatic sketches of the 
wells be i n t e r n a l l y coated? 

5. What i s the expected l i f e of the project? 

6. What i s the t o t a l amount of water required; 

FEI/ma 
cc-A. L. Porter, Jr. 

F. H. Hennighausen 

Yours t r u l y , 

S. E. Reynolds 
State Engineer 

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



March 26, 1976 

New Mexico O i l Conservation Commission 
P. 0. Box 2088 
Santa Fe, NM 87501 

A t t e n t i o n : Mr. J. Ramey, Jr. 
Secretary-Director 

Re: Produced water samples required by 
Commission Order R-2969 entered i n 
Case No. 3302, concerning A t l a n t i c 
R i c h f i e l d Company - Swearingen -
Shugart Waterflood Project 

Gentlemen: 

As per the above order, we submit the r e s u l t s 
of laboratory analysis of the l a t e s t produced 
water sample from the Swearingen Shugart water-
f l o o d p r o j e c t . 

Yours very t r u l y , 

L. C. Hudry 

LCH/rd 

Attachment 

cc: New Mexico O i l Conservation Commission 
P. O. Drawer DD 
Arte s i a , NM 88210 

New Mexico State Engineer's O f f i c e 
State C a p i t o l 
Santa Fe, NM 87501 



I 

PRODUCTION PROFITS, INC. 
Petroleum Service Laboratory 

DALLAS, TEXAS 

nuent A t l a n t i c R i c h f i e l d Company 
County F d d y state New Mexico 

F.wrf Shugart 
Formation. 
Source of Sample Produced Water 

Lease Swe a r i n gen t e r f 1 o win No.. 
_Depfh Perf. 

Date Collected ^Cffi* S^Mf J - ^ ~ 7 -by. u r-t-,, 
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15 20 

Ca 
100 

j t . . ; u ^ U j u ^ j H i t j i i i i j M H j n n j i n i | t t l i j i i t t j l H l | ' t 

Mg 

100 

Fe li i i i l i i i i l i i i i i i i i i 

100 I 
l l l l l l l l l l l l l l l l l l lt l l l llfllllllllll: i i i i l i i i i l i i i i i i t i i i i i i i i i i i i l i i i i l i i i i i i i i i i i i i i l i i i i l i m 

l l | l l t l | l l l l | l l t l | l l l i | , ) l l | l l , t | Q | 

' 1000 

\ 

t!|HH|HK|lKijlK!pjiW^ HCO, 

so, 
100 

i i i i l i i i i l i i i i h i i i l i i i i l i i i i l i i i i l i i i i l i i i i l i i i i i i M i l i i i i l i i i i l i i i i l i i i i l i i i i l i i i i l i i n l i i i i l i i i i 

(Number Below lon Symbol Indicates meq/ Scale Unit) 

CO, 

100 

DISSOLVED SOLIDS ANALYSIS 

Total Solids (Calc.) 

Sodium (Calc.) 

Iron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

14 

Calcium Carbonate Stability Index at 77* F 

Calcium Sulfate Stability at 95*F 

Concentration 87»36 meq/l. 

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

REMARKS 

mg/l meq/l 

105696 Total Undissolved Solids 

3 3 4 0 0 1450 ^ 5 Oil (Solvent Soluble) 

0 0 • Acid Solubles 
- - Iron as 

2 8 9 0 144 . 2 Calcium as 
2 9 3 0 240 . 8 Magnesium as 

6 1 6 0 0 1737 . 1 Sulfate as 
676 1 1 . 1 

0 0 • Organic (Ignition Loss) 

Acid Insolubles 4 2 0 0 87 • 4 
Organic (Ignition Loss) 

Acid Insolubles 

Sand & Clay 
Barium Sulfate (Quan.). 

(Qual.). 

mg/l 

•03 Scaling Tendency 90S • 

Calc. Solubility 8 1 « 72 meq/l. Percent Saturation 100*00 

Calc. Solubility meq/l. Percent Saturation 



North American Producing Oivis. 

January 26, 1976 

New Mexico O i l Conservation Commission 
P.O. Box 2088 
Santa Fe, New Mexico 87501 

A t t e n t i o n : Mr. J. Ramey, Jr. 
Secretary-Director 

Re: Produced water samples required by 
Commission Order R-2969 entered i n 
Case No. 3302, concerning A t l a n t i c 
R i c h f i e l d Company - Swearingen -
Shugart Waterflood Project 

Gentlemen: 

As per the above order, we submit the r e s u l t s 
of laboratory analysis of the l a t e s t produced 
water sample from the Swearingen Shugart water-
f l o o d p r o j e c t . 

Yours very t r u l y , 

L. C. Hudry 

LCH:mt 

Attachment 

cc: New Mexico O i l Conservation Commission 
P. 0. Drawer DD 
Ar t e s i a , New Mexico 88210 

New Mexico State Engineer's O f f i c e 
State C a p i t o l 
Santa Fe, New Mexico 87501 



PRODUCTION PROFITS, INC. 

Petroleum Service Laboratory 
DALLAS, TEXAS 

Client A t l a n t i c R i c h f i e l d Company 
county Eddy state New Mexico 

Field Shuga r t 
Formation 

Source of Sampfe Produced Water Sample 
Date Collected : by_ 

> ( , a s e Swearingen Water W e ) l N a _ 
.Depth 

Flood P p r f . ; 

R E P O R T O F W A T E R A N A L Y S I S 

1 .0734 PH 6 .4 Lab. Number fl-6300 Specific Gravity 

Total Dissolved Solids 1 0 3 4 1 8 Resistivity (Ohmmeters at 68° F.) . 0 9 0 Hydrogen Sulfide A B S E N T 

20 15 

DISSOLVED MINERAL ANALYSIS PATTERN 

10 5 0 5 10 15 20 
fv ]a |1 l l t | I IM |1 l< t | l l l l | 1 I I I | IM I | l l l l | r> l l | 1 l t l | l l l l | l l l l |M I I | l 1 l l | t l l l | l l l fM l l I | l l l l | l l 1 l | l l IJ+MI +4++|++**|IMI|ll l l | iMM1MI | IMr |n i l |nH| l lMI tM t | l l | | | IM t | l tM | l t l l | tM I | l i l l |M I1 | lM I | l l t t j Q | 

1000 ' 1 1 / ' ' 1000 

Ca 

100 
IIIIIIIHIIIIIIIIIIIIIII llltlllllllllllinilllll Mlllll1 

MM IHI till 111 rrtltl I IIItlttftM Mil llnrntl Nil IK 

Mg 

1 0 0 

4ii iiiiliiiiiiuiliinlinilmi IH 

r~e IIIIIIIIIIIHIIIIIIIIIIIIIIMIIIMIIIIMIIIIIIIIIJIIIIIIIMIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIII IMIIIIIIIIIMIIIIIIIIIIIIMJIIMIMHIIMIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

100 (Number Below lon Symbol Indicates meq/ Scale Unit) 

CO, 

100 

DISSOLVED SOLIDS ANALYSIS 

Total Solids (Calc.) 

Sodium (Calc.) 

Iron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

mg/l 

103418 
32600 

2880 
2820 

878 

4240 

16 

Calcium Carbonate Stability Index at 77" F 

Calcium Sulfate Stability at 959F 

Concentration 88*19 meq/l. 

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

REMARKS 

meq/l 

1419.1 

143*7 
231 .8 

60000 1692.0 
14.4 

8 8 . 2 

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 

. 0 3 

(Quan.). 

(Qual.). 

Scaling Tendency P OS « 

Calc. Solubility fll » 73 meq/l. Percent Saturation 1 00 »00 

Calc. Solubility meq/l. Percent Saturation 



September 26, 1975 

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

A t t e n t i o n : Mr. A. L. Porter, Jr^y 
S e c r e t a r y - D i r e c t o r / 

Re: Produced water sample's required by 
Comminninn Oxajer^i-2969 entered i n 
?ase No. 3302»^concerning A t l a n t i c 
R i c h f i e l d Company - Swearingen -
Shugart Waterflood Project 

Gentlemen: 

As per the above order, we submit the r e s u l t s 
of laboratory analysis of the l a t e s t produced 
water sample from the Swearingen Shugart water 
f l o o d p r o j e c t . 

Yours very t r u l y , 

L. C. Hudry 

LCH:rm 

Attachment 

cc: New Mexico O i l Conservation Commission 
P. 0. Drawer DD 
Art e s i a , New Mexico 88210 

New Mexico State Engineer's O f f i c e 
State C a p i t o l 
Santa Fe, New Mexico 87501 



PRODUCTION PROFITS, INC. 
Petroleum Service Laboratory 

DALLAS, TEXAS 

client A t l a n t i c R i c h f i e l d Company 

Field Shugar t 
Formation. 

Source of Sample P r o d u c e d W a t e r 
Date Col lected 

_County_ 

.Lease 

_Deprh_ 

Eddy 

Swearineen 
state New Mexico 

.Wel l No. 

_Perf. 

-by. 

Lab. Number 

Total Dissolved So l ids . 

•6236 

REPORT OF WATER A N A L Y S I S 

1 . 0 6 8 8 Specific Gravity pH 7-1 
9 9 1 1 0 Resist ivity (Ohmmeters at 6 8 ° F.) ' 1 0 3 H y d r o g e n Sulf ide P r e s e n t 

DISSOLVED MINERAL ANALYSIS PATTERN 

20 15 10 10 15 20 

100( 

Ca H1 

100 

Mg |r 

100 

j n H J i i n j H i i | i t n | i n i j i i n | i ! n j i m | N i i j H M j H n ^ 

iiiliiiiliiiiliiitliniliiHlH uuluuluiiluiuii nTjttTtjttnjttt1p nn iin ni! liii|r 

II11 j l l l l j l 11 l j l l l l | l l II11J111 M I l | l l ( | | M M|M I l | i l U | l l l l | ! l l | | I M I | I H I | M M ^ 

Fe 
100 

II ! IIIIIII i ilinilii nl null inliiiiliiiili I I i IIIIIII mil IMIIIIIIIIII Ii mini ill iiiliinlnii iiiiliiiiliiiiliiiiliiiiliniliiii 

(Number Below lon Symbol Indicaies meq/Scale Unit) 

DISSOLVED SOU DS ANALYSIS 

Total Solids (Calc.) 

Sod ium (Calc.) 

I ron (Dissolved) 

Bar ium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sul fate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

PRECIPITATED A N D SUSPENDED SOLIDS ANALYSIS 

mg/l 

991 10 
30700 

2 9 1 0 
"2930 
"57300 
1020 

0 
4 250 

1 800 

Calc ium Carbonate Stabil i ty Index at 77 ° F 

Calc ium Sulfate Stabil i ty at 9 5 ° F 

Concentrat ion 8 8 . 4 0 m e q / \ 

Bar ium Sulfate Stabil i ty at 9 5 ° F 
Concentration meq/l. 

meq/l 

1335 .0 
0 • 

-
145 .2 
240 . 8 

T515 .9 
16 .7 
0 * 

88 • 4 

Total Undissolved Solids 

Oil (So/vent Soluble) 

Acid Solubles 

I ron as 

Calcium as 

Magnes ium as 

Sulfate as 

Organic ( Igni t ion Loss) 

Acid /nsolubles 

Sand & Clay 

Bar ium Sul fate 

m g / l 

(Quan . ) . 

(Qual.) . 

. 7 7 

Calc. Solubility 8 0 ' ^ 7 meq/l. 

Calc. Solubility .meq/l. 

Scaling Tendency 

Percent Saturation 

Percent Saturation 

?Q5-

100 .00 

REMARKS 



September 27, 1974 

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

At t e n t i o n : Mr. A. L. Porter, Jr. 
Secretary-Director 

Re: Produced water samples required by 
Commission Order R-2969 entered i n 
Case No. 3302, concerning A t l a n t i c 
R i c h f i e l d Company - Swearingen -
Shugart Waterflood Project 

Gentlemen: 

As per the above order, we submit the r e s u l t s 
of laboratory analysis of the l a t e s t produced 
water sample from the Swearingen Shugart wate 
floo d p r o j e c t . 

Yours very t r u l y , 

LCH:rm 

Attachment 

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

New Mexico State Engineer's O f f i c e 
State C a p i t o l 
Santa Fe, New Mexico 87501 



PRODUCTION PROFITS 
DIVISION OF SONICS INTERNATIONAL, INC. 

Petroleum Service Laboratory 
DALLAS, TEXAS 

Client Atlantic Richfield Company 
Eddy 

Field Shugart 
Formation 

Source of Sample Prorh ic .e r i W a t e r 

_County_ 
i g a S B Swearingen 
Depth • 

state ffew Mexico 
.Well No. 
.Peri. 

Date Collected 8-12-74 -by-

Lab. Number 

Total Dissolved Solids. 

REPORT OF WATER ANALYSIS 

_ Specific Gravity 1 - 0 7 . 3 8 pH 7»1 

20 

1 0 4 8 3 5 Resistivity (Ohmmeters at 6 8 ' F.) . 0 8 3 Hydrogen Sulfide A B S E N T 

DISSOLVED MINERAL ANALYSIS PATTERN 

10 5 
I O O * | l ' ' r i T ' , M ' l ' M , ^ r r T ^ H ' ' | l ' ' T ' ' T ' l T l , ' l l l ' ] " ' M ' ' ' T ' , T ' ' ' l 

Hliiiiliiuhiiilim iiiiliiiiliiiiliiiiliiii iiiiliiiiiiiiiliiiiliiii IIIIIIIIIIIIIIIIIIIIIIII |tlTflra|tilt|tttt1n^^ 

i Mt*nTtiiiitiiiiftii>iil.i(tiiiitiiiiittiiiii tii Iitiiiiiiiiii tiii tiitiiiiitiiiitiiiiiititiiititiii 

(Number Below lon Symbol Indicates meq/Scale Un/tJ 10 

DISSOLVED SOLIDS ANALYSIS 

Total Solids (Calc.) 

Sodium (Calc.) 

(ron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77* F 

Calcium Sulfate Stability at 95'F 

Concentration tf 1 « 7 4 meq/l. 

Barium Sulfate Stability at 95" F 
Concentration meq / / . 

REMARKS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

mg/l meq/l 

1 0 4 8 3 5 

33200 1 4 4 2 . 3 
f) 0 . 

3 4 7 0 1 7 3 f 1 
2 4 3 0 1 9 9 . 7 

6 1 0 0 0 1 7 2 0 . 2 
8 0 5 1 3 . 2 

0 0 . 
39 30 8 1 . 7 

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 

7 8 

(Quan.). 

(Qual.). 

mg/l 

Scaling Tendency S. 

Calc. Solubility 69.81 meg/1. Percent Saturation 1 00 . 00 

Cafe. Solubility meq/l. Percent Saturation 



June 12, 1974 

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

A t t e n t i o n : Mr0 A. L. Porter, Jr. 
Secretary-Director 

Re: Produced water samples required by 
Commission Order R-2969 entered i n 
Case No. (^3302^) concerning A t l a n t i c 
R i c h f i e l d Company - Swearingen -
Shugart Waterflood Project 

Gentlemen: 

As per the above order, we submit the r e s u l t s 
of laboratory analysis of the l a t e s t produced 
water sample from the Swearingen Shugart water-
floo d p r o j e c t . 

Yours very t r u l y , 

L. C. Hudry 

LCH:rm 

Attachment 

cc: New Mexico O i l Conservation Commission 
P. 0. Drawer DD 
Ar t e s i a , New Mexico 88210 

New Mexico State Engineer's O f f i c e 
State C a p i t o l 
Santa Fe, New Mexico 87501 



Noiih American Producing Division 

June 12, 1974 

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

A t t e n t i o n : Mr. A. L. Porter, J r . 
Secretary-Director 

Re: Produced water samples required by 
Commission Order R-2969 entered i n 
Case No. 3302, concerning A t l a n t i c 
R i c h f i e l d Company - Swearingen -
Shugart Waterflood Project 

Gentlemen: 

As per the above order, we submit the r e s u l t s 
of l a b o r a t o r y analysis of the l a t e s t produced 
water sample from the Swearingen Shugart water-
f l o o d p r o j e c t . 

Yours very t r u l y , 

L. C. Hudry 

LCH:rm 

Attachment 

cc: New Mexico O i l Conservation Commission 
P. 0. Drawer DD 
A r t e s i a , New Mexico 88210 

New Mexico State Engineer's O f f i c e 
State C a p i t o l 
Santa Fe, New Mexico 87501 



June 12, 1974 

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

A t l a n t i c R i c h f i e l d Company 
Sweafihgen-Shugart Waterflood 
Project 

Gentlemen: 

As per the above order, we submit the r e s u l t s 
of laboratory analyses of the l a t e s t exposed 
corrosion coupons. 

Yours very t r u l y , 

L. C. Hudry 

LCH:rm 

Attachment 

cc: New Mexico O i l Conservation Commission 
P. 0. Drawer DD 
Art e s i a , New Mexico 88210 

New Mexico State Engineer's O f f i c e 
State C a p i t o l 
Santa Fe, New Mexico 87501 

A t t e n t i o n : Mr. A. L. Porter, Jr. 
Secretary-plrector 

Re: Corrosion Cdvifron Results as per 
Commission OriJeT?̂  R-2969 entered 
i n Case No. 3302, concerning 



March 7, 1974 

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

A t t e n t i o n : Mr. A. L. Porter, J r . 

Re: Produced water samples required by 
Commission Order R-2969 entered i n 
Case No. 3302, concerning A t l a n t i c 
R i c h f i e l d Company - Swearingen -
Shugart Waterflood Project 

Gentlemen: 

As per the above order, we submit the r e s u l t s 
of laboratory analysis of the l a t e s t produced 
water sample from the Swearingen Shugart water-
f l o o d p r o j e c t . 

Yours very t r u l y , 

L. C. Hudry ^ 

LCH:rm 

Attachment 

cc: New Mexico O i l Conservation Commission 
P. 0. Drawer DD 
Ar t e s i a , New Mexico 88210 

New Mexico State Engineer's O f f i c e 
State C a p i t o l 
Santa Fe, New Mexico 87501 

Secretary-Director 



AtlanticRichfieldCompany Internal Correspondence 

Date: February 22, 1974 

To: Mr. James Cogburn - Hobbs, New Mexico 

From: James P. McDonald, Jr. - Room El31 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 Oil 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. 

JPM/jc 

ARCO-



PRODUCTION PROFITS 
DIVISION OF SONICS INTERNATIONAL, INC. 

Petroleum Service Laboratory 
DALLAS, TEXAS 

Client Atlanrir. Richf ie ld Company 

.County. Eddy state New Mexico 
Field Shugart 
Formation 

Source of Sample 

Date Collected Rec: 2-1-74 

Lease Swearingen Waterflood W e i [ N o . 
.Depth Perf. 

-by. 

REPORT OF WATER A N A L Y S I S 

Lab. Number A - 5 3 7 3 Specific Gravity 1 . 0 6 3 8 pH 7 . 4 

Total Dissolved Solids 9 1 4 3 8 Resistivity (Ohmmeters at 68" F.) . 0 9 8 Hydrogen Sulfide A B S E N T 

DISSOLVED MINERAL ANALYSIS PATTERN 

20 15 10 5 0 5 10 15 20 

100 ' ' ' / ' ' ' ' ' 1 100 

IIIIIIIIIIMIIIIIIIIIIIIIMIMIIIIIIIIUIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

(Number Below lon Symbol Indicates meq/Scale Unit) 

DISSOLVED SOLIDS ANALYSIS 

Total So/ids (Calc.) 

Sodium (Calc.) 

Iron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

mg/l 

91438"" 
2 8 6 0 0 ^ 

meq/l 

P.H 90 
2 3 5 0 

J S i O O ^ 
798 

14,69.2 
1)3. 1 

4700 

Calcium Carbonate Stability Index at 77° F 

Calcium Sulfate Stability at 95"F 

Concentration 97.76 meq/l. 

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

REMARKS 

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.). 

• 9 2 

Calc. Solubility 8 2 . 3 0 meq/l. 

Calc. Solubility meq/l. 

Scaling Tendency P 0 S » 

Percent Saturation 1 0 0 . 0 0 

Percent Saturation 



December 18, 1973 

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

A t t e n t i o n : Mr. A. L. Porter, Jr. 

Re: Produced water samples required by 
Commission Order R-2969 entered i n 
Case No. 3302, concerning A t l a n t i c 
R i c h f i e l d Company - Swearingen -
Shugart Waterflood Project 

Gentlemen: 

As per the above order, we submit the r e s u l t s 
of laboratory analysis of the l a t e s t produced 
water sample from the Swearingen Shugart water 
fl o o d p r o j e c t . 

Yours very t r u l y , 

L. C. Hudry V 

Attachment 

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

New Mexico State Engineer's O f f i c e 
State C a p i t o l 
Santa Fe, New Mexico 87501 

Secretary-Director 



P R O D U C T I O N P R O F I T S 
DIVISION Cf SC.NKS I INTERNATIONAL, IMC. 

Petroleum Scn irc Laboratory 
D A L L A S . T C X A S 

Client Atlantic Richfield Company 
_ Ce L' n iy Eddy 

Fisid Sliugaxt. 
Formation 

Source oi Sampie__^r^duce_dJVajex 
Date Collected Rec- 11-6-73 

.Le as e __S vuea r ingen-
_Dept,'; 

-t>y-

State New Mex i c o 
.Weif No.. 
.Perf. 

R E P O R T O F W A T E R A N A L Y S I S 

Lab. Number A-5? 9 5 Specific Gravity 1 .0644 pH 7 » 2 

Totai Dissolved So'ids & 9 o 6 4 Resistivity (Ohmmefers at 68° F. 1 » 1 0 1 Hydrogen Sulfide A B S E N T 

DISSOLVED MINERAL ANALYSIS PATTERN 

100 

20 15 10 5 0 
fsja j l l M | l l l l j i * i l | l M I | l i » | t ' n i n i i | n ^ | H H | i i i Y M t ) l t ' ' | ^ ^ ^ | ^ w | * r t t [ w * i ^ * j * M Y w T ' 

Ca 
10 

20 
l | I M t J I H ( | I U I | t l | l | M t l CI 

100 

HCO, 

Mg 
1 0 

10 

Fe 

1 0 

!iiliiiilii;i!iiii!iiiillllliiiiilini III IIIIIII 'liiiliiiiliiiilniili III IIIIITMTITI I ttlTTTi !iiiilifriliiiilni*lii! rliiiiltiitEiiiiltitili ••iliii • llililiitiTriiitiiiilifitItiitlt(iiIil(tltittlitii 

(Number Below lon Symbol indicates meq/Scale Unit) 

CO, 

1 0 

DISSOLVED SOUPS ANALYSIS 

Total Solids (Calc.) 

Sodium (Calc.) 

Iron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77" F 

Calcium Sulfate Stability at 95°F 

Concentration o o * 19 meq/ l . 

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

REMARKS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

mg/ l meq/l 

8 9 8 6 4 
2 8 2 0 0 1 2 2 5 . 3 

Total Undissolved Solids 

Oil (So/vent Soluble) 

Acid Solubles 0 0 • 

Total Undissolved Solids 

Oil (So/vent Soluble) 

Acid Solubles 
- - Iron as 

2 7 0 0 1 34 o 7 Calcium an 
2 3 9 0 1 9 6 . 5 Magnesium as 

51 7 0 0 1 4 5 7 * 9 Sulfate as 
6 3 4 10 • 4 

0 0 » Organic (Ignition Loss) 
Acid Insolub'es 42 40 8 
Organic (Ignition Loss) 
Acid Insolub'es 

Sand & Clay 
Barium Sulfate 

. 58 

Cafe. Solubility 31.31 meq/l. 

Calc. Solubility meq/l. 

(Quan.). 

(Qual.). 

mg/l 

Scaling Tendency S » 

Percent Saturation 1 0 0 * 0 0 

Percent Saturation 

I 



November 9, 1973 

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

A t t e n t i o n : Mr. A. L. Porter, Jr. 

Re: Corrosion Coupon Results as per 
Commission Order R-2969 entered 
i n Case No. 3302, concerning 
A t l a n t i c R i c h f i e l d Company 
Swearingen Shugart Waterflood Project 

Gentlemen: 

As per the above order, we submit the r e s u l t s 
of laboratory analyses of the l a t e s t exposed 
corrosion coupons. 

Yours very t r u l y , 

L. C. Hudry 

LCH:rm 

Attachment 

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

Secretary-Director 

New Mexico State Engineer's O f f i c e 
State Ca p i t o l 
Santa Fe, New Mexico 87501 



T H E A T L A N T I C R E F I N I N G C O M P A N Y 
I N C O R P O R A T E D - 18TO 

P E T R O L E U M P R O D U C T S 

A p r i l 26, 1966 

NORTH A M E R I C A N P R O D U C I N G GROUP 

NEW M E X I C O - A R I Z O N A DISTRICT 

S. L. S M I T H , D I S T R I C T M A N A G E R 
JACK B I A R D , DISTRICT L A N D M A N 
E, R. D O U G L A S , DISTRICT GEOLOGIST 
A. D. K L O X I N , D ISTRICT D R L G . & PROD. S U P ' T . 
M. D. ROBERTS. DISTRICT GEOPHYSICIST 
W . p. T O M L I N S O N , D ISTRICT ENGINEER 
B. R. W A R E , D ISTRICT A D M I N I S T R A T I V E S U P ' V . 

SECURITY N A T I O N A L B A N K B L D G . 

M A I L I N G A D D R E S S 

ROSWELL , 

O. BOX 1 9 7 8 

N E W MEXICO 

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

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

Ee: Corrosion coupon /esults 
as per Coimisu^«^ec9ffF\E-2969 
entered j^iCase #3302, Concerning 
The Atlantic"-^firi±Tig'''Company 
Swearingen-Shugart Waterflood 
Project 

j .(GenJleippn: 

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. 

Yours very truly, 

W. P. Tomlinson 

WPT:jcb 

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

Mr. Frank Irby 
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ATLANTIC 

AtlanticRichfieldCompany 
Formerly 

T H E A T L A N T I C R E F I N I N G C O M P A N Y 
I X C O B P O R A T E D - 1 8 7 0 

P E T R O L E 1TM P R O D U C T S 

o 
LO 

3C 

June 1^, 1966 

NORTH A M E R I C A N P R O D U C I N G GROUP 

NEW MEXICO - A R I Z O N A DISTRICT 

S. L. S M I T H , D I S T R I C T M A N A G E R 
JACK B I A R D . DISTRICT L A N D M A N 
E. R. D O U G L A S , DISTRICT GEOLOGIST 
A. D. KLOX1N, D ISTRICT D R L G . a PROD. S U P ' T . 
M. D. ROBERTS. DISTRICT GEOPHYSIC1ST 
W. P. T O M L 1 N S O N , D ISTRICT ENGINEER 
B. R. W A R E , D ISTRICT A D M I N I S T R A T I V E SUP V. 

SECURITY N A T I O N A L B A N K BLDG. 

M A I L I N T T : A D D R E S S - O 

P. O. BOX 1 9 7 ^ 

ROSWELL . N E W MEXICO 8 8 2 0 1 

State of Nsw Mexico 
O i l 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 a l l overriding royalty owners except Tenneco O i l 
Company. We now enclose a r a t i f i c a t i o n which has been executed by Tenneco, 
Continental O i l Company, and New York Li f e Insurance Company. Tenneco f e l t 
t h i s was only proper inasmuch as they owned a common interest with 
Continental which was not reflected i n the division order, and New York 
Life held a mortgage on a portion of the royalty. This apparently i s a 
result of the Delhi-Taylor purchase. At any rate, we now have instruments 
signed by a l l of the owners. This should close your f i l e . 

Yours very t r u l y , 

ATLANTIC RICHFIELD COMPANY 

Fred N. Mi l l s ap, J r. 
Land Department 

FM/dlm 
End. 
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August 17, 1966 

Atlantic Richfield Company 
P. 0. Box 1978 
Roswell, N. M. 

Attn. Mr. W. P. Tonlinson 

Gentlemen: 

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

FBI/ma Yours truly, 
cc-Oil Conservation Commission 

S. E. Reynolds 
State Engineer 

Byx 
Frank E. Irby 
Chief 
Water Rights Div. 

;kf> AUG is {,!»;/ 



February 17, 1967 

New Mexico O i l Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 

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

Re: Corrosion Coupon Results as per 
Commission Order R-2969 Entered 
i n 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 i n the 
Swearingen-Shugart Waterflood Project. Attached are 
the results of laboratory analyses of the latest exposed 
coupons. 

Yours very t r u l y , 

W. P. Tomlinson 

WPT:jcb 

Attachments 

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

New Mexico State Engineers Office 
State Capitol 
Santa Fe, New Mexico 
Attention: Mr. Frank Irby 
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No th American Producing Divis tn 

yr 
/ 

New Mexico Oil Conservation Conrmission 
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, lQo7> 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 i t s conversion to i n 
jection i n November, 19^5, even though available surface 
pressure has ranged as high as 1̂ +50 psi. I t is concluded that 
the indicated low permeability i n the vi c i n i t y of this well 
w i l l be an effective barrier to the migration of o i l to the 
north. 

Attached is a map shoving the location of the subject well with 
respect to the project. I f any additional information is 
desired please l e t us know. 

Yours very truly, 

W. P. Tomlinson 

WPT:jcb 

Attachment 

cc: U.S.G.S. 
P. 0. Drawer "U" 
Artesia, New Mexico 
Attention: Mr. J. A. Knauf 
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North American Producing Division 

yr 
November k, 1966 

New Mexico O i l Conservation Commission 
P. 0. Box 2033 
Santa Fe, New Mexico 

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

Re: Corrosion Coupon Results as per 
Commission Order R-2969 Entered 
i n 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 i n the Swearingen-Shugart 
Waterflood Project. Attached are the results of laboratory 
analysis of the latest exposed coupons. 

Yours very t r u l y , 

W. P. Tomlinson 

WPT:jcb 

Attachment 

cc: New Mexico Oil 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 
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North American Producing Division 
.. • f p/; ex'oo-A-iz' jna Distrir* 

yr 
December 19, 1966 

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

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

/ r 

Re: 

.,-±fi"Case No. 3302, Concerning 
A t l a n t i c -Bicbfi-eldr 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 ex
posed coupons. 

Yours very truly, 

W. P. Tomlinson 

WPT:jcb 

Attachments 

cc: New Mexico Oil 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 
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AtlanticRichlieldCompany North American Producing Division 
New Me«ico-Arizcna District 

,r Onice Bo* 1976 
^ n w e i New Mexico 86201 

• ; >. • 505 622 4Q4i 

May 22, I967 ^ 

New Mexico O i l Conservation Commission 
P. 0. Box 2088 
Santa Fe, lew Mexico 

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

Re: Corrosion Coupon Resultsas-^rt* 
J^mc\ n 0 i rn QT^^rP n c j i r r r r ] f - r -- ~ in 

/^Case No. 33^^^UiIcerning 
• ALl&itic tfxchfield Company 

Swearingen-Siiugart Waterflood Project 

Gentlemen: 

As per the above order, we are required to submit the 
corrosion rates as obtained from coupon tests i n the 
Swearingen-Shugart Waterflood Project. Attached are 
the results of laboratory analyses of the latest ex
posed coupons. 

Yours very t r u l y , 

" r . . -' . ...... 

W. P. Tomlinson 

WPT:jcb 

Attachment 

cc: New Mexico O i l 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 
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August k, I96T 

New Mexico Oil Conservation Commission 
P.O. Box 2088 
Santa Pe, New Mexico 

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

Re: Corrosion Coupon Results as per 
Commission Order R-2969 Entered 
i n Case No. 3302, Concerning 
Atlantic RichfieTTcT Company 
Swearingen-Shugart Waterflood Project 

Gentlemen: 

As per the above Order, we are required to submit the 
corrosion rates as obtained from coupon tests i n the 
Swearingen-Shugart Waterflood Project. Attached are 
zhe results of laboratory analyses of the latest exposed 
coupons. 

WPT/mm 

Attachments 

cc: New Mexico OilConservation Commission 
P.O. Drawer "DD" 
Artesia, New Mexico 

New Mexico State Engineers Office 
State Capitol 
Santa Fe, New Mexico 'ul /j[JG ' H'I < J 1? 
Attention: Mr. Frank Irby 
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P hi.,--.; \ • . North American Producing Division 

yr 
November 2, 1967 

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

'. - >u c • i . *»' ; v. 

• /.:.. 

W. P. Tomlinson 

JLT:jcb 

Attachments 

cc: New Mexico Oil 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 
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AtlapJicRichiieldCc-mpany North American Producing Division 
New Mexico-Arizona Disirict 
"•ost Once Box 5973 
Rosweli, New Mexico 88201 
rak-phore 505 622 404•> 

W P. Tornlmso-
ihstrict Enqinee 

ac 

January l 6 , 1968 

New Mexico O i l Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 875OI 

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 lat e s t produced water 
sample from the Swearingen-Shugart Waterflood 
Project. 

Yours very t r u l y , 

W. P. Tomlinson 

JLT:jcb 

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

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



P R O D U C T I O N P R O F I T S , I N C . 
Petroleum Service Laboratory 

7 1 0 1 CARPENTER F R E E W A Y 

D A L L A S . T E X A S 

REPORT OF WATER ANALYSIS 

SAMPLE NO.. 

TOTAL SOLIDS-

A-2132 
135,878 

J.S •y.orripany 

.DEPTH: TOTAL 

-AS; A.NO Witt. ?>•-> S-ttg.rin.veri Waterflood 
SOJSCE o? SAMPLE . i ^ r Treater 

S A J . P L - Or: V/ATES • INJECTION SYSTEM WATER • 

DATE COLLECTED 1 67 by F.ri I n g r a m 

riPFm-rnn Atlantic Richfield Company 
rni,NTv Lea: gnTF New Mexico 

.PROD. FORH.-

P E R F „ 

OTHER • _ 

-ANALYST-

MINERAL ANALYSIS PATTERN 

( N U M B E R B E L O W ION N A M E I N D I C A T E S M E Q . / S C A L E U N I T ) 

20 :s 
i \ - . i K j i i i i i i i H M n t i n i i i . i . i i n - i i i i i i n i ; 

1 I t I ; i I I i 

10 
tii...iii lit>inM!'iMiiiiii iotiHii i inir; n 

:.r„1;...;.i.i)ii.:jl.
;

1i;;;i;i;iiiiti.iji.;ijitii i!!i!!!ii',4H!l!ii!!!H Hli|lHl|l!l!lJill|!ill Mlllllllljlllllll!! IHlllHlllllilillilllll lllllllillKll 

10 

I I I i < I I I ! I I I I 

I iJi i l l l lJIJII i . i lNi i iUani.Jl l l lHIl l l l l l l l l l i l i l l l l l l l l l l l l l l l l l l l l l l l 

10 15 20 
^fl l j l lMj l l l l IMIjl l i ( |»il l | i i i f |t i i ) IHI|l>l(jllfljflll|flll lflt|M(l|M(tjtHI|IH( ^ | 1 0 0 0 

IHi|l!ll|Hll|llll llll|llll|llll|llll|lHI tHt|wi|uH|utt|iUi 

IIIIIIIIIIMIIIIIIIIMM lllllllllllllllllllllllllllllllllllllllllllllllll 

I4IH|IHI|HH|WT 

HCO, 100 

SO, 100 

co, io 

p ; ' £ c ; iD AND SUSttNOED SOLIDS 

iOTAL UNDISSOLVED SOLIDS-

iric.s OXIDE 

CALCIJM CAnLO.SATc-

CALCIuiw SULFATE 

. 'MAG. 'JESIUM C A A S C N A T E 

S.LiCA 

USGAMC-

?HYS:CAL PROPERTIES 

5?. GRAYJTY-

?K 

1.094 
0 . V 

SESISTIV.'TY- 0.07c 

MG/L(PPM) 

-OHM METERS © 6 3 ° 

TAB.LITY iNDEX 

© S6"r_ 

C A S O ^ SOLUBILITY © - i T F -

© 3 6 ° r . 

MAX. C A S O ^ POSSIBLE 

-ME0/L 

-MEQ/L 

.MEQ/L 

DISSOLVED SOLIDS 

CONSTITUENT 

TOTAL S O L I D S 

SODIUM 

.IRON 

MANGANESE 

BARIUM 

CALCIUM 

MAGNESIUM 

CHLORIDE 

BICARBONATE-

CARBONATE 

SULFATE 

DISSOLVED GASES 

CONSTITUENT 

HYDROGEN SULFIDE— 

CARBON DIOXIDE 

OXYG EN 

(CALC. ) . 

(CALC. ) -

( T O T A L ) . 

MG/L ( PPM) 

135, 878 
44,100 

3, 380 
3,430 

81.200 
198 

0 
3, 570 

MG/L(PPM) 

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



AtlanticRichfiPldCoTipany North American Producing Division 

New Mexico-Arizona District 
J o s ! Office Box 1978 

boswell New Mexico 88201 

Telephone 505 622 4041 

A> F. Tomiinson 

j i s t - i c t Engineer 

December 18, I967 

yr 
Hew Mexico O i l Conservation Commission 
P. 0. Box 2038 
Santa Fe, Hew Mexico 875OI 

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

Re: Corrosion Coupon Results as per 
Commission Order R-2969 Entered 
i n 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 i n the 
Swearingen-Shugart Waterflood Project. Attached are 
the results of laboratory analyses of the latest exposed 
coupons. 

Yours very t r u l y , 

W. P. Tomiinson 

JLT:jcb 

Attachments *n n K r , 

hi DEC 20 AH 9 0 0 

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

New Mexico State Engineer's Office 
State Capitol 
Santa Fe, New Mexico 875OI 
Attention: Mr. Frank Irby 
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.AtlantioRichfieldCompany North American Producing Division 
New Mexico-Arizona District 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 

W. P. Tomiinson 
District Engineer 

Apr i l 10, 1968 

New Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa Fe, Hew Mexico 875OI 

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

Re: Corrosion Coupon B^em.ts as per 
Entered 

S&^r '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, 

W. P. Tomiinson 

JLT:jcb 

Attachments 

cc: New Mexico Oil Conservation Commission 
P. 0. Drawer "DD" 
Artesia, New Mexico 88120 

New Mexico State Engineer's Office 
State Capitol 
Santa Fe, New Mexico 875OI 

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

W. P. Tomiinson 
District Engineer 

March 19, 1968 

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

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

Re: Produced Water Samples Required by 
Commission Order R-29^ Entered 

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. Tomiinson 

JLT:jcb 

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 875OI 

Se cret ary-Director 



P R O D U C T I O N P R O F I T S , I N C . 

I'ttrotcum Service Laboratory 

7101 CARPENTER FREEWAY 

D A L L A S . T E X A S 

REPORT OF WATER ANALYSIS 

ciir-NTA tlantic Richfield Company 

FIELD Shugart; 

LEASE AND WELL No.^W£axinger_ 

SAMPLE N O -

TOTAL SOLIDS-

A-2146 

fiPFBATno Atlantic Richfield Company 
rmiNr* Lea sr.rr New Mexico 

132,998 

.PROD. FORM., 

-DEPTH: TOTAL. .PERF.. SOURCE OF s.»nr Produced Water 

SAMPLE OF: PRODUCED WATER • INJECTION SYSTEM WATER • OTHER Q. 

D A T E r « . , r W n 1 -10-68 by Ed I n g r a m ANALYST-

MINERAL ANALYSIS PATTERN 

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

20 15 10 5 0 3 10 15 20 

1000 iiitjlili|iiil|iMl|iiii iiii|iiii|iiM|iiiijuii iMijuujitiijiiiijHii ntijmijiMifmijmi tmj«t«|M'|,*ll|t"* IIII|MII|IIII|M|||IIII Mii|iiiijiiii|iti(|ini titi|iMi|Mii|iiM|itii Q 

100 

100 Mg 

10 Fe 

iHt|lll!|llilj!l!l}iili 

iiiiiiinliiiiliiiiliiii 

i|!!ll|n!ljllli|llli 

II iii I nu uu im jtlM|Uilllll1jlNl 

iiiiliiiiliiiiliiiilimbimiiiilmiliiiiliiiiMiiilimliiii 

lwj!Hl|i(l|lrH|llli 

IIHIMIIIIIIIIIIIIIIIII Hl l l l l l l l l l l l l l l l l l l l l l l l l l l i l l l l l lHl lHII I I I I I 

1000 

HCO, 100 

SO, 100 

CO, 10 

PRECIPITATED AND SUSPENDED SOLIDS DISSOLVED SOLIDS 

@ 86°F_ 

CASO4 SOLUBILITY @ 41"F_ 

& 86*F. 

MAX. CASO4 POSSIBLE. 

-MEQ/L 

-MEQ/L 

-MEQ/L 

HYDROGEN SULFIDE. 

CARSON DIOXIDE 

OXY«EN 

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

TOTAL UNDISSOLVED SOLIDS TOTAL SOLIDS (CALC.) 132,998 
\ n r , f i O v i n e SODIUM (CALC.) 43,100 

IRON (TOTAL) -
U l « f - l » f « -

MAGNESIUM CARBONATE—— R l R l l l l f 0 
C» i r n i u 3,380 

<Sn i n 3,3?.n 
CioqAHlr Cut n m n r 79 f400 

198 

PHYSICAL PROPERTIES 
n 

PHYSICAL PROPERTIES 
TATC 3.600 

1.092 
DM 7.0 

DISSOLVED GASES 

BpCICTfUiTV 0 . 0 7 OHM METERS i i> 68* 

DISSOLVED GASES 

STABILITY INDEX & 41°F . CONSTITUENT MG/L(PPM) 

Absent 

REMARKS: The sample was one 1 quart plastic bottle of water with a moderate anf$n|jj$ 20 Ah B 
tan 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. Tomiinson 
District Engineer 

A p r i l 8, 1968 

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

Attent ion: Mr. A. L . Porte,**, J r . 
Secretaiy-Dir^ctor 

Re: Produced Water Sajffples Required by 
Commission/tflrt|g^;lR>-2969 Entered 
In Case NoV^JiQia^Concerning 
At l an t i c R ich f i e ld 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. Tomiinson 

JLT:jcb 

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 875OI 

yr 



PRODUCTION PROFITS. INC. 
P e t r o l e u m Serv i ce L a b o r a t o r y 

7 1 0 1 C A R P E N T E R F R E E W A Y S -

D A L L A S . T E X A S 

REPORT OF WATER ANALYSIS 

SAMPLE NO.. A-2204 

C L I E N T -

F I E L D . 

Atlantic Richfield Company 
Shugart 

TOTAL inline: 123,303 

n p r ; ? t T n B Atlantic Richfield Company 

Produced Water 
LEASE AND WELL Nr, Swear ingen 

SOURCE OF SAMPLE. 

SAMPLE OF: PRODUCED WATER • 

DATE COLLECTED-

. C O U N T Y . Lea gTAxr New Mexico 
-PSOD. FORM.. 

- D E P T H : TOTAL. 

_.. _ INJECTION SYSTEM WATER • 

3-13-68 by Ed. Ingram 

PERF.. 

OTHER Q -

-ANALYST-

MINERAL ANALYSIS PATTERN 

( N U M B E R B E L O W I O N N A M E I N D I C A T E S M E Q . / S C A L E U N I T ) 

1000 

100 

10 

20 15 10 
m i | l l l l | H l t j i m j M 1 l U l l | l l l l | IM I | IM I | t l l l IMI|IMI|MII| i 

a 

100 Mg 

Fc i i i i i i i i i i i i i i l i i i i l i iu 

lll|ilii|!Hljl!ll|llI! 

l i i i l i i i i l i i i i l i i i i l i i i i u i l i l i i i i l i i i i l i i i i l i i i i m i i l i i i i l m i l i i i i l i i i : 

HCO, 

1000 

100 

SO, 100 

CO, i o 

PRECIPITATED AND SUSPENDED SOLIDS DISSOLVED SOUPS 

CONSTITUENT 

SP. GRAVITY. 

PH 

1.087 
7.1 

RESISTIVITY 

STABILITY INDEX 

0.08 

M G / L ( P P M ) CONSTITUENT 

-OHMMETERS @ 68* 

CASO4 SOLUBILITY 

MAX. CASO4 POSSIBLE. 

@ 41 'F_ 

@ 86°F_ 

& 41 'F_ 

@ 86T_ 

-MEQ/L 

-MEQ/L 

.MEQ/L 

DISSOLVED GASES 

CONSTITUENT 

HYDROGEN S U L F I D E . 

CARBON DIOXIDE 

OXYGEN 

Absent 

MG/L (PPM) 

T n T A | l l n m s c n i u r n «5ni i n c (CAI r. \ 123.303 
| n n N n v i n r ( C i ! r 1 39.800 
f ' M " U " C A D n n N i T C \ariH ( T O T A I 1 

r A I r ' U u < : " 1 " T r M A N R A N F C F _ 
H l I N F 5 1 " " r i i o n n i T t .. . . . . F U R M I U _ 
p i ^ F i i u M R » i s u r C A I T I I I U 3. 170 

3, i 3 n 

_ _ . C m n p i n F 73,200 
R i r A B R n N A T F 203 

PHYSICAL PROPERTIES 
C A B R f l N A T F 0 

PHYSICAL PROPERTIES 
R i l l F A T F 3,800 

MG/L (PPM) 

1A1 ft \Jr f 

'£8 APR 9 AH f. 
REMARKS: sample was one 1 qt. plastic bottle of water with a small amount of tan sediment" 

solids. 

30 



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

W. P. Tomiinson 
District Engineer 

December 20, 1967 

Mew Mexico O i l Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 875OI 

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

Re: Re-injection of Produced Water 
Swearingen Waterflood, Shugart Field 
Eddy County, New Mexico 

Gentlemen: 

We are re-injecting produced water i n the Swearingen 
Waterflood. An analysis of t h i s water w i l l he obtained 
soon and sent to you as required by Order R-2969. 

Yours very t r u l y , 

W. P. Tomiinson 

WPT:jcb 

cc: New Mexico O i l 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 



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

W. P. Tomiinson 
District Engineer 

yr 
February 15, 1968 

New Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 875OI 

At ten t ion : Mr. A. L . Porter, J r . 
Secretary-Director 

Re: Corrosion Coupon Resists as per 
rinTTimi a " ^ n ^ f l ^ a r J ^ > Q ^ Q Entered 
Tj^fcfistTfloT 3302f*tJ&sperning 
Atlantic:^rRjc,]rfAeMrf?Dmpany 
^Farlngen-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. Tomiinson 
JLT:jcb 

Attachments ^ 1 6 ^ tJ 36 

cc: New Mexico Oil Conservation Commission 
P. 0. Drawer "DD" 
Artesia, New Mexico 88120 

New Mexico State Engineer's Office 
State Capitol 
Santa Fe, New Mexico 875OI 
Attention: Mr. Frank Irby 
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AtlanticRichfieldCompany North American Producing Division 
- New Mexico-Arizona District 

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

W. P. Tomiinson 
District Engineer 

yr 
June 6, 1968 

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-^s^per 
Ccmffibsirftf^ Entered 
Iit^Case No. 33^fConcerning 
At l an t i c R ich f i e 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, 

W. P. Tomiinson 

JLT:JCB 

Attachments 

cc: New Mexico Oil Conservation Commission 
P. 0. Drawer "DD" 
Artesia, New Mexico 88120 

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

'68 JUN AH 0 l»i 
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AtlanticRichfieldCompany North American Producing Division 
New Mexico-Arizona District 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 

W. P. Tomiinson 
District Engineer 

September 5, I968 

New Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 875OI 

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

Re: Produced Water Samples Required by 
Corrnni.ssion Qg^g?v-2969 Entered 
I n Case l^r^SO^/Joncerning 
At l an t i c tochriela 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. Tomiinson 

JLT:jcb 

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 

'by SE 



PRODUCT!CN PROFITS. !NC. 

7:0: CA3PENTE3 FREEWAY 

DALLAS. TEXAS 

REPORT OF WATER ANALYSIS 

c y i f t k: Atlantic Richfield Company 
FIELD Shugart 

_OPERATOR_ DO 

LEASE AND WELL No._&¥£axjLn£e_o_ 
-COUNTY Eddy 

SAMPLE NO 

TOTAL SOLIDS-

A-2321 
107,470 

^TATr New Mexico 

.PROD. FOSM._ 

-DEPTH: TOTAL-SOURCE OF SAMPLE Produced Water 

SAMPLE OF: PRODUCED WATER • INJECTION SYSTEM WATER • 

DATE • rrrm 7-15-68 by Ed Ingram 

PERF.. 

OTHER C . 

- A N A L Y S T . 

MINERAL ANALYSIS PATTERN 

( N U M B E R B E L O W I O N N A M E I N D I C A T E S M E Q . / S C A L E U N I T ) 

20 15 10 5 0 5 10 15 20 
1 0 0 0 i i U j i ; t i j i i i i j l l H j H i i i i t i | l l l l | l i i l | l i l l | i i ) l ( l i t j II l l j l l l l j I l f l | l l l i I H I | n i I j l r l l j K f t f t W J r W i * + ^ j l l l l j l l l l | l l l l I IH j l l l l | l l l l | l l ' l | t l ( l i l i i j m i | H i 1 | i l l l | i i l i •«»*|l*i||lii*|a»B*|»iiJ £ J 

100 a 

100 M S 

10 ^ I I I I I I I I I I I I I I I I I I I I I I I I 

rHIilHIflllillllllilil Hll|!l!ljl!iljllll|l!ll 

miliiiiliiiiliiiilii t l l l l l l l l i l l l l l l l l i i l i i i l 

.fl!l|illi|ll!l|!!ll|ilil il!l[iltl|lli:|lll!|iili IH:|li!l|i:!!|l!li|lll! 

lilllliilllllllllillH! HiliiHi!lĤ 1N!IH! 

i l i i l i m l i i i i l m i l i i i S ' i i i i l i i i i I i i i i l l i u l i i u I I I I I I I I I I I I I I I I I I I I I I I I 

0[||jjll!!;IKI|IHI rlll|illt|Hil|lli!j!!!i Hlljllll|HHjtHI|IHHHI|l!i!|llllillllj[l» 

I I I I I I I I I I I I I I I I I I I I I I I I 

>IIIM,IM 

III I I I I I I I I I I I I I I I I I I I I I 

1000 

HCO, ioo 

SO, 100 

co3 10 

PRECIPITATED AND SUSPENDED SOLIDS DISSOLVED SOLIDS 

CONSTITUENT 

TOTAL UNDISSOLVED S O L I D S . 

IRON OXIDE 

CALCIUM CARBONATE. 

CALCIUM SULFATE 

MAGNESIUM CARBONATE. 

BARIUM SULFATE 

Si L I CA 

O R G A N I C -

PHYSICAL PROPERTIES 

SP. GRAVITY . 

PH 

1.074 
7.3 

RESISTIVITY-

STABIL ITY INDEX 

0.090 

MG/L (PPM) 

-OHMMETERS & 68* 

@ 4 r F _ 

@ 86"F_ 

CASO4 SOLUBILITY ® AVF— 

& 8 6 T . 

MAX. CASO4 POSSIBLE 

.MEQ/L 

-MEQ/L 

-MEQ/L 

CONSTITUENT 

TOTAL SOLIDS 

SODIUM 

IRON 

MANGANESE 

BARIUM 

CALCIUM 

MAGNESIUM 

CHLORIDE 

BICARBONATE-

CARBONATED 

SULFATE 

DISSOLVED GASES 

CONSTITUENT 

HYDROGEN S U L F I D E . 

CARBON DIOXIDE 

OXYGEN 

( C A L C ) . 

( C A L C ) . 

( T O T A L ) . 

M G / L ( P P M ) 

107.470 
34.700 

2.850 
2.650 

63,300 
230 

3,74Q 

MG/L (PPM) 

Absent 

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



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

W. P. Tomiinson 
District Engineer 

June 25, 1968 

New Mexico O i l Conservation Commi.ssion 
P. 0. Box 2088 
Santa Fe, New Mexico 87501 

At ten t ion : Mr. A. L . Porter, J r . 
Secretary-Director jS"' 

Re: Produced Water Sa2tTO3gg£fief|uired by 
rmiTini ~ "JjnTiQjiflair Entered 
I n Caae^Nc^7^2Q2r Concerning 
At lan t i c I f f i i l i f i e l d 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. Tomiinson 

JLT:jcb 

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 



PRODUCTION PROFITS, INC. 
I ' t t roleum Service Laboratory 

7 1 0 1 CARPENTER FREEWAY 

DALLAS. TEXAS 

REPORT OF WATER ANALYSIS 

CLIENT Atlantic Richfield Company 
FIELO-_ Shugart 
LEASE AND WELL NO. Swearingex. 

SAMPLE NO.. 

TOTAL SOLIDS-

A-2255 
116.576 

nprn.Tnn Atlantic Richfield Company 
crmMTY Eddy g T , T r New Mexico 

.PROD. FORM.. 

SOURCE OF SAMPLE Produced W a t e r n e „ u . TOTAL 

SAMPLE OF; . PRODUCED WATER Q INJECTION SYSTEM WATER • 

DATE COLLECTED 5-14-68 , 

. PERF.. 

OTHSR • _ 

-ANALYST-

MINERAL ANALYSIS PATTERN 

( N U M B E R B E L O W I O N N A M E I N D I C A T E S M E Q . / S C A L E U N I T ) 

1000 
20 15 10 5 

l lU |UM| (Mt j l l l l |Mt i IMI | IMI | I IM|Ml l j l l l l l l l l | I I M | l l l l j l l H | l l l l t l l t | l l l l |MM 

ioo a 

100 Mg 

10 re l l l l l l l i l l l l l l l l l l l l l l l l 

llli|i;i!|lllljlln|lHI 

iiiiliiiiliiiiliiiiliiumiiliiiiliiiiliiiiliiii 

0 5 10 15 20 
IMI|llll|llli IIHjllll|MIIJMH|llll IHl|Mll|(lll|llll|llll llll|UII|illl|lttl|ill» Q\ 

lllluilllllllliulllll 

llll|lH!|HHjjllljlli! 

I I I I I I I I I I I I I I I I I I I I I I I I 

!ll|i;n|illi|lili|,iii 

I l l l l l l l l l l l l l l l l l l l l l l l U l l l l l l l l i l l l l l l l l l l i l l l 

1000 

HC03 100 

so, 100 

co3 10 

PRECIPITATED AND SUSPENDED SOLIDS DISSOLVED SOLIDS 

CONSTITUENT 

TOTAL UNDISSOLVED SOLIDS. 

IRON OXIDE 

CALCIUM CARBONATE. 

CALCIUM SULFATE 

MAGNESIUM CARBONATE-

BARIUM SULFATE: 

SILICA 

ORGANIC 

PHYSICAL PROPERTIES 

SP. GRAVITY, 

PH 

1.082 
JUL 

BrCICTlUlTY 0 . 0 8 6 

STABILITY INDEX @ 41°F_ 

@ 86"F_ 

CASO^ SOLUBILITY @ 41*F_ 

@ 86*F_ 

MAX. CASO4 POSSIBLE 

MG/L (PPM) 

.OHMMETERS @ 68° 

.MEQ/L 

.MEQ/L 

-MEQ/L 

CONSTITUENT 

TOTAL SOLIDS 

SODIUM 

IRON 

MANGANESE 

BARIUM 

CALCIUM 

MAGNESIUM 

CHLORIDE 

BICARBONATE. 

CARBONATE 

SULFATE 

DISSOLVED GASES 

CONSTITUENT 

HYDROGEN SULFIDE. 

CARBON DIOXIDE 

OXYGEN 

(CALC ) . 

(CALC. )-

(TOTAL). 

MG/L (PPM) 

116.576 
37.700 

3.060 
2,840 

68,ROD 
217 

0 
3,959 

MG/L (PPM) 

Absent 

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. Tomiinson 
District Engineer 

October l k , 1968 
/ / , 

New Mexico Oil Conservation Commission / / %^ 
P. 0. Box 2088 r \ / j/ 
Santa Fe, New Mexico 875OI A ' '' 

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

Re: Corrosion Coupon Resuixs as per 
Commissionfr̂ kê -£*2969 Entered 
In Case Nef: 3302,/Concerning 
AtlanticCRichfi^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, 

W. P. Tomiinson 

JLT:jcb 

Attachments 

cc: New Mexico Oil Conservation Commission 
P. 0. Drawer "DDU 

Artesia, New Mexico 88120 

New Mexico State Engineer's Office 
State Capitol 
Santa Fe, New Mexico 87501 
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AtlanticRichfieldCompany North American Producing Division 
New Mexico-Arizona District 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 

W. P. Tomiinson 
District Engineer 

September 3, 1968 

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 Res^flts as per 
Commission Order fl-2969 Entered 
In Case No^3302y Concerning 
Atlantic Ritife#±€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 i n the 
Swearingen-Shugart Waterflood Project. Attached are 
the results of laboratory analyses of the latest exposed 
coupons. 

W. P. Tomiinson 

JLT:jcb 

Attachments 

cc: New Mexico Oil Conservation Commission 
P. 0. Drawer "DD" 
Artesia, New Mexico 88120 

New Mexico State Engineer's Office 
State Capitol 
Santa Fe, New Mexico 875OI bo1 
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T H E ATLANTIC R E F I N I N G COMPANY 
HKXIRPCHLAXED - 1 8 7 0 

February IB, 1966 
FEB LI m : 04 

NORTH A M E R I C A N P R O D U C I N G DEPARTMENT 

N E W M E X I C O - A R I Z O N A D ISTRICT SECURITY N A T I O N A L B A N K B L D G . 

S. L. S M I T H , D I S T R I C T M A N A G E R 
J A C K B I A R D , D ISTRICT L A N D M A N 
E. R. D O U G L A S , D ISTRICT G E O L O G I S T 
A . D. K L O X I N , D ISTRICT D R L G . ft PROD. S U P ' T . 
M. D. ROBERTS, D I S T R I C T GEOPHYSIC IST 
W . P. T O M L I N S O N , D ISTRICT ENGINEER 
B. R. W A R E , D I S T R I C T A D M I N I S T R A T I V E S U P ' V . 

M A I L I N G A D D R E S S 

P. O. BOX 1 9 7 8 

R O S W E L L , N E W MEXICO 

New ^adeo Oi l Conservation (knraiasion 
P. 0. Box 2088 
Santa Fe, New Mexico 

Attention: % . A. L. Porter, 
Secretary Director 

Gentlemen: 

As per the above order, we are required to submit the results of the rate 
of corrosion of the coupons i n the Swearingen-Shugart Waterflood Project. 
Attached are the results from our laboratory concerning the corrosion rate 
for the f i r s t three month period. 

LCH:jcb 

cc: New J'Jexico Oi l Conservation Conmission 
P. 0. Drawer DD 
Artesia, New Mexico 

Mr. Frank Irby 

Yours very tr u l y , 



INTERNAL CORRESPONDENCE 

DATE February 17, 1966 

Mr. W. P. Tomiinson ^ FROM Mr. R. L. McAdams 

MAIf( OFFICE OCC 
Roswell, New Mexico OFFICE Chemical Engineering 

nro r-4 ... Section — Dallas 
r «» 21 $ o * r». 

Letter Na. d 'ortfys 
FILE 

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 i s an analysis (No. A-9 7Lr) 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 i s the i n i t i a l coupon exposure at each location. The 
plant and well exposure periods were not the same but were 
overlapping. The indicated corrosion rates were a l l in the 
same range (̂ .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 i s being done to determine this system's corrosion con
trol requirements. 

Currently installed coupons at a l l four locations are scheduled 
to be changed out in early March. I t has been agreed, at'HudryTs 
suggestion, that only one of the two coupons at each location 
be changed at that time. The longer exposure might verify the 
low long-term corrosion rate reported to him by a New Mexico 
water supplier. Reportedly they have had no serious corrosion 
when handling Ogallala water in bare pipe. 

Another method of verifying long-term corrosion rates would be 
the installation of Test Nipples in the injection well piping. 
I f you w i l l furnish us with the proper nipples for your well 
piping, we w i l l prepare thjem. Nipples in sizes from l w through 
2 M diameter and V to 1' ijn length have been used for this pur
pose. Such nipples would be exposed from six months to a year. 
I f 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. 

RLMrsjw R« L* McAdams 
cc: Mr. B. J . Lancaster 

Mr. L. C. Hudry 
Accounts Payable (invoice only) 

P L E A S E C O N F I N E EAtJH L E T T E R T O O N E S U B J E C T 

Attachments 1 



PRODUCTION PROFITS, INC. 

SCALE ANALYSIS 

Client; The Atlantic Refining Co. Lab. No. : A-974 

Field: Shugart 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 transferred 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 3f 1 

WATER SOLUBLE CONTENT AFTER SOLVENT EXTRACTION: 3.1 

Calcium as . _ 0 f0 
Chloride as - . 
Sulfate as 0.0 

ACID SOLUBLE CONTENT AFTER SOLVENT EXTRACTION: 81.8 

Iron as Iron Oxide . 66.0 
Calcium as Calcium Carbonate 4. 5 
Magnesium as 0' 0 
Sulfate as Q.Q 

Unidentified l l r 3 

ACID INSOLUBLE CONTENT: (Non-ignitable) 1Q.9 

Silica 
Barium Sulfate -
Other 



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

~ ro 

W. P. Tomiinson "~* 
District Engineer - y 

C D 

December 11, 1968 ~ *° 

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 
Commission Qxd%aî R-2969 Entered 
In Case No. 3302/ Concerning 
Atlantic Richfield Company 
Swearingen-Shugart Waterflood Project 

Gentlemen: 

As per the above Order, ve 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. Tomiinson 

JLT:jcb 

Attachments 

cc: New Mexico Oil Conservation Commission 
P. 0. Drawer "DD" 
Artesia, New Mexico 88120 

New Mexico State Engineer's Office 
State Capitol 
Santa Fe, New Mexico 875OI 
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AtlanticRichfieldCompany North American Producing Division 
New Mexico-Arizona District 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 

W. P. Tomiinson 
District Engineer 

t o 
- - 4 

yr 
January 15, 19 69 

New Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 875OI 

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. Tomiinson 
by: E. M. Pringle 

JLT:jcb 

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 



PRODUCTION PROFITS, INC. 
Consaltaals in Petzaleau Production 

7101 CARPENTER FREEWAY 

D A L L A S . TEXAS 

REPORT OF WATER ANALYSIS 

CO 

CO 

c<it«.T Atlantic Richf ie ld Company 

FiELD__Shugart 

LEASE AND WELL NO S w e a j l n g e i L 

-OPERATOR- do 

5 yftMPij^rjn A-2804 

4? TOTAL SOLIDS 10J8J_7_2Q_ 

-CouNTY.F.ddy -STATE. New Mexico 

SOURCE OF P roduced W a t e r DEPTH: TOTAL. 

SAMPLE of: PRODUCED WATER • INJECTION SYSTEM WATER • 

DATE COLLECTED 12 -16-68 : 

-PROD. FORM.. 

PERF... 

OTHER • _ 

-ANALYST. 

1000 

100 

100 

100 

MINERAL ANALYSIS PATTERN 

( N U M B E R B E L O W I O N N A M E I N D I C A T E S M E Q . / S C A L E U N I T ) 

20 15 10 5 0 3 10 15 20 
N i J l l l i | l l l l |H t l | IU I j 4 l l l HI1 | I IH| I I I I | I I I I | I I I I I I I I | in i | l l11 | l l l t |Ml t l l l l | M I I | I I H | I T t p r t t H H | i * 0 | ' l " j l " ' [ ' " ' ' | " M | ' " , | , l " | " 1 1 , , " | " , , | " " | " " [ " " ' i » l | H i | | i l i l | i i l l | i M l Q \ 1 0 0 0 

a 

Mg 

Fe 

lllllllllllll!!! 

iiiihiiiliiniiiiiliiii iniliiiiliiiiliiiiliii. IIIIIIIIIIIIIIIIIIIIIIII 

!!lljll!IJI!l!: 

illl 

I 

l|l.'}i[HI[|llil jl. 

iiiiliiiiliiiiliiiilimiiiiiliiiiliiiiliiiilini 

lfl|fffl 

i i i i i i i i i I i i i i I i i i i I i i i i IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIII 

HC03 100 

S04 100 

co 3 100 

PRECIPITATED AND SUSPENDED SOLIDS 

CONSTITUENT 

TOTAL UNDISSOLVED SOLIDS. 

IRON OXIDE 

MG/L (PPM) 

CALCIUM CARBONATE.. 

CALCIUM SULFATE 

MAGNESIUM CARBONATE-

BARIUM SULFATE 

SILICA 

ORGANi c 

PHYSICAL PROPERTIES 

SP. GRAVITY 1 -078 

rH 7 . 3 

RESISTIVITY 0.084 -OHMMETERS @ 68* 

STABILITY INDEX @ 4 l 'F_ 

e 86"F_ 

CASO4 SOLUBILITY @ 4t 'F_ 

© 86»F_ 

MAX. CASO4 POSSIBLE 

-MEQ/L 

-MEO/L 

-MEQ/L 

DISSOLVED SOLIDS 

CONSTITUENT 

TOTAL SOLIDS 

SODIUM 

IRON 

(CALC. ) . 

(CALC. )_ 

(TOTAL) . 

MG/L (PPM) 

108.720 
34,800 

MiNC. iNFSF — 
R I P I I I U 0 
f *» i r m u 2.980 
M i r . N r s m u 2.800 
C u i n p i n r 64.200 
B i r iDB f lNATF 260 

n 
S m F A T F 3.680 

DISSOLVED GASES 

CONSTITUENT MG/L(PPM) 

Hvnpni-.FN s i n F lnF Absent 
C»Bnn«i n i n y i n p 

D Y V C F H 

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



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

W. P. Tomiinson 
District Engineer 

February 18, 1969 

New Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa Pe, New Mexico 875OI 

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

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 i n the 
Swearingen-Shugart Waterflood Project. Attached are 
the results of laboratory analyses of the latest exposed 
coupons. 

Yours very truly, _ 

W. P. Tomiinson 

JLT:jcb 

Attachments 

cc: New Mexico Oil Conservation Commission 
P. 0. Drawer "DD" 
Artesia, New Mexico 88120 

Secretary Director 

New Mexico State Engineer's Office 
State Capitol 
Santa Fe, New Mexico 875OI 
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Atla'niicRichfieldCompany North American Producing Division 
LO 

yr 
New Mexico-Arizona District 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 

r - t 

W. P. Tomiinson 
District Engineer 

c n 

July 9, 1969 

New Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 875OI 

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

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. Tomiinson 

JLT:jcb 

Attachments 

cc: New Mexico Oil 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-

F I E L b Q R U N I T : Swearingen Lease W. F. , Shugart Field, LOCATION: W a t e r » W e l l s B-] 
SYSTEM: Eddy Co., New Mexico TYPE STATION: Bar^ype aj Wellhead 

Water Injection 
REMARKS: On WesJ Leg System (Si 

7 T COUPON 
NUMBER 

EXPOSURE 
DATES DAYS VOLUME 

WEIGHT 
LOSS 

CORROSION 
RATE 

TYPE 
ATTACK 

G-486 3/19/69-
5/20/69 

62 

(BW) 

217BWPD 

(GMS) 

0.0491 
0.0250 

(MPY) 

0.36 
0.18 

Scattered shallow 
pitting 



CORROSION COUPON EXPOSURE RESULTS 

FIELD OR UNIT: Swearingen Lease WF, Shugart Field, 
SYSTEM: Ec*dy Co.» New Mexico 

Water Injection 

COUPON EXPOSURE WEIGHT CORROSION TYPE 
NUMBER DATES DAYS VOLUME LOSS RATE ATTACK 

(BW) (GMSj ~~ (MPYl 

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) 

LOCATION: W e s t H e a d e r 

TYPE STATION: B a r T y p e a t W a t e r p 

REMARKS; produced Water Injected wh 
otherwise, inject supply 



CORROSION COUPON EXPOSURE RESULTS 

FIELD OR UNIT: Swearingen Lease W. F.,Shugart Field, 
SYSTEM' Eddy Co., New Mexico 

* Water Injection 

LOCATION: Water Injection Wells A-6 

TYPE STATION: Bar Type at Wellhead 

REMARKS: On East Leg at System 

COUPON 
NUMBER 

EXPOSURE 
DATES DAYS VOLUME 

WEIGHT 
LOSS 

CORROSION 
RATE 
(MPY) 

TYPE 
ATTACK 

(BW) (GMS) 

G-488 
G-489 

3/19/69-
5/20/69 

62 288 BWPD 0.0609 
0.0620 Q.k5 

Scattered shallow pitting 



CORROSION COUPON EXPOSURE RESULTS 

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

vm_EM: W a t e r | n j e c t ! o n 

LOCATION: East Header 

TYPE STATION: Bar Type at Water Plan 

REMARKS: Supply Water 

COUPON 
NUMBER 

EXPOSURE 
DATES DAYS VOLUME 

WEIGHT 
LOSS 

CORROSI ON 
RATE 

TYPE 
ATTACK 

IBWT (GMS) (MPY) 

G-484 3/19/69- 62 
G-485 5/20/69 

0.8839 
0.6643 

6.4 
4.8 

Overall shallow pitting C 
to at least 0.002". ( 
(About 12 MPY) 

V 
\ 



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

W. P. Tomiinson 
District Engineer c= 3 o_ 

- - «cr 
• -~ o-» 

Apr i l l k , 1969 

New Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 875OI 

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

Re: Produced Water Samples Required by 
Commission Order R-2969 Entered 
In Case No ̂ 3302j) Concerning 
Atlantic Richxield Company 
SwearingenVShugart Waterflood Project 

Gentlemen: _ • -

As per tbe 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. Tomiinson 

JLT:jcb 

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 875OI 



PRODUCTION PROFITS, INC. 

Petroleum Service Laboratory 
DALLAS, TEXAS 

Client. Atlantic Richfield Company 

FieidL Shugart 
_ County. Eddy stare New Mexico 

Formation 

Source of Sample. 
Date Collected 3 - 1 9 - 6 9 

LeaseSwearinger Produced Wat^&ii N o 

.Depth Perf. 

.by. 

REPORT OF WATER A N A L Y S I S 

A-29^8 Specific Gravity 1 « Q 7 5 pH 7 - 3 Lab. Number 

Total Dissolved Solids 1 0 6 9 0 5 Resistivity (Ohmmeters at 68° F.) 0 . 0 8 8 Hydrogen Sulfide A R S F M T 

DISSOLVED MINERAL ANALYSIS PATTERN 

-20 15 10 10 15 20 
| 1 l l | | M I I | l l l t | H l l | £ | 

1000 1000 I 1 1 / I 

l«|llH|̂ ^ 

1444̂  

Ca 
100 

HCO, 
100 

Mg 
100 

SO, 
100 

Fe 
100 

IIIIIIIIIIIIIIIIIIIIIIII ilititf iirtltiiif ititttiiiliiiiliiiitititltitf Ittiilittili«stliitiliiiilittt3i*tf tiitf itiilitisltiitliii>ti(>*lt*ii1i»>il(»>*1titt I iitif intliitit 

(Number Below lon Symbol Indicates meq/Scale UnifJ 

i i i i i i i i i i i i i i i i i i i i i i t i i i i i i i C O ] 

1 0 0 

DISSOLVED SOLIDS ANALYSIS 

Total So/ids (Calc.) 

Sodium (Calc.) 

Iron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

Calcium Carbonate Stability Index at 77° F 

Calcium Sulfate Stability at 95°F 

Concentration meq / /. 

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

REMARKS 

mg/l meq/l 

106905 
34300 1 4 9 2 . 1 

- -
2 9 3 0 1 4 6 . 2 
2 6 7 0 2 1 9 . 5 

62900 1 7 7 3 . 8 
a i 5 5 . 2 

n run 
3790 7R .8 

Calc Solubility 

Calc Solubility 

mg/l 

Total Undissolved So/ids 

Oil (Solvent Soluble) 

Acid Solubles 

Iron as 

Calcium as 

Magnesium. as 

Sulfate as 

Organic (Ignition Loss) 
Acid Insolubles 

Sand & Cfay 
Barium Sulfate (Quan.). 

(Qual.). 

.meq/ l . 

.meq / l . 

Scaling Tendency 

Percent Saturation 

Percent Saturation 

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



AtlanticRichfieldCompany North American Producing Division 
New Mexico-Arizona District 
Post Office Box 1978 — i 

Roswell, New Mexico 88201 
Telephone 505 622 4041 

C\J 
CNJ 

W. P. Tomiinson 
r^ 

District Engineer HI 

yr 

A p r i l 21, 1969 

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

At ten t ion : Mr. A. L . Porter, J r . -
Secretary Director 

Re: Corrosion Coupon Resujbfs as per 
Commssio»Cjjj~lMiij R^§69 Entered 
I n Case ^tfT^^QZJConcerning 
At l an t i c R ich f i e 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 i n the 
Swearingen-Shugart Waterflood Project. Attached are 
the results of laboratory analyses of the latest exposed 
coupons. 

W. P. Tomiinson 

JLT:jcb 

Attachments 

cc: New Mexico Oil Conservation Commission 
P. 0. Drawer "DD" 
Artesia, New Mexico 88120 

New Mexico State Engineer's Off ice 
State Capitol 
Santa Fe, New Mexico 87501 
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AtlanticRichfieldCompany North American Producing Division 

yr 
New Mexico-Arizona District 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 

W. P. Tomiinson 
District Engineer 

zr 
Cvl 

July 23, 1969 

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

Re: Produced Water Sample^s^Required by 

At/1 w.tt-fc-1 c-M***rrTe\c] 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. Tomiinson 
by S. H. Christianson 

MAO:jcb 

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 875OI 

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



PRODUCTION PROFITS, INC. 
Petroleum Service Laboratory 

DALLAS, TEXAS 

C ( i e n t _ Atlantic Richfield Company 
.County Eddy state New Mexico 

Field S'nngart- Lease Swearinger'Waterflood WP» No. 
Pnrmafinn Queen Depth Perf. 

Source of s^pie Produced Water 
Date Collected, 6 - 19 - 69 by. 

R E P O R T O F W A T E R A N A L Y S I S 

Lab. Number A=3Q$1 Specific Gravity 1 . 0 6 7 p H 7 . 2 
Total Dissolved Solids 92313 Resistivity (Ohmmeters at 68 ' F.) 0 . 0 9 3 Hydrogen Sulfide ABSENT 

DISSOLVED MINERAL ANALYSIS PATTERN 

DISSOLVED SOLIDS ANALYSIS 

Totai Solids (Cafe.) 
Sodium ,(Calc.) 
Iron (Dissolved) 
Barium 
Calcium 
Magnesium 
Chloride 
Bicarbonate 
Carbonate 
Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

Calcium Carbonate Stability index at 77° F 
Calcium Sulfate Stability at 95"F 

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

Concentration meq // . 

REMARKS 

mg/l meq/l 

9 2 3 1 3 
2 9 3 0 0 1272- 0 

— _ 

2 6 9 0 1 3 4 . 2 
2 3 7 0 1 9 4 . f? 

5 3 7 0 0 1 5 1 4 . 3 
3 9 3 6 . A 

0 0 . 0 
3 8 60 8 0 . 3 

Cafe. Solubility 

mg/l 

Total Undissolved Solids 
Oil (Solvent Soluble) 
Acid Solubles 

Iron as 
Calcium as 

Cafe. Solubility 

Magnesium. 
Sulfate 

_as_ 

Organic (ignition Loss) 
Acid Insolubles 

Sand & Clay 
Barium Sulfate (Quan.). 

(Qual.). 

.meq/l. 

.meq/l. 

Scaling Tendency 

Percent Saturation 

Percent Saturation 

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



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

W. P. Tomiinson 
District Engineer 

September 5, 1969 

New Mexico O i l Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 875OI > 

At ten t ion : Mr. A. L . Porter, J r . > ^ 
Secretary=Director 

Re: Produced Water Samplea^equired by 
njiiiiiiimnjjij i i i l n ^ l yFn Entered 

f i n CttseWo. 3302, Concerning 
A^iiii'iLio IiiuIifiufl.u'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. Tomiinson 

MAO:jcb 

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

LfJ 

LU 

New Mexico State Engineer's Office 
State Capitol 
Santa Fe, New Mexico 875OI 



PRODUCTION PROFITS. INC. 

Petroleum Service Laboratory 
DALLAS, TEXAS 

Client. Atlantic Richfield Company 
County Eddy state New Mexico 

Field_ Shugart 
Formation. 

Source of Sample West Pump Discharge 

LeaseSwearinger Water Plant - reduced 
.Depth Perf. 

Date Collected 8 - 1 - 6 9 -by-

Lab. Number 

R E P O R T O F W A T E R A N A L Y S I S 

A - 3 1 6 7 Specific Gravity 1 » 0 o 2 pH 7 . 2 

Total Dissolved Solids 1 1 7 2 6 2 Resistivity (Ohmmeters at 68° F.) 0 • 0 7 3 Hydrogen Sulfide ABStvXT 

DISSOLVED MINERAL ANALYSIS PATTERN 

20 15 10 
N8 |u»pmjnit|mijimjmtpn^ 

|!i(l|llll|!lll|lHl|!llllllli!l!!l Ca 
100 

0 5 10 15 20 

Me 

1 0 0 
liiilllllilllllllliliKllllIlN 

1 1 1 | 1 0 0 0 

Hl|Hll|l!ll|Hll|lliijill^ 

!|lllijllll|ll!i|lll 

HC0 3 

1 0 0 

[iiiijiiiigiii!: II!!! so4 

100 

F e liiiilinilnNliiiiliiiilMliliMiliiuliinliiiiliiuliiiiliiiilniiliiiiliiiiliiiiliiiiliiiiliiil iiiiliiiiliH^HiiliiiiliiHtiiiilinilnnliiiillillliiuliiiilnnliiiiliiiiliiiiliiiiliiiiliiii] CO] 

1 0 0 1 (Number Below Ion Symbol Indicates mcq/Scale Unil) \ ] QQ 

mg/l 

1 1 72 62 
3 7 7 0 0 

DISSOLVED SOLIDS ANALYSIS 

Total Solids (Calc.) 

Sodium (Calc.) 

Iron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

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 mcq/I. 

REMARKS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

meq/ l 

1 6 3 9 . 9 
-
-

32 70 1 63-2 
2b80 236. 7 
69 500 195y. 9 

332 5. A 

0 0 . 0 
3580 7 A. 5 

Totaf l/ndissofved So/ids 

Oil (Solvent Soluble) 

Acid Solubles 

Iron as 

Calcium as 

Magnesium as 

Sulfate as 

Organic (Ignition Loss) 
Acid fnsolubles 

Sand & Clay 
Barium Sulfate (Quan.). 

(Qual.). 

Calc. Solubility . 

Cafe. Solubility 

.meq/l. 

.meq/l. 

Scaling Tencfcnc/ 

Percent Saturation 

Percent Saturation 

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

mg/ l 



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

W. P. Tomiinson 
District Engineer 

September 5, 1969 

New Mexico O i l Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 875OI 

At ten t ion : Mr. A. L . Porter, J r . 
Secretary Director ^>>s 

Re: Corrosion Coupon Resii^g^as per 
H iimyXi iiiuu. Qulm R^^69 Entered 
ifcn^CarfliJ Uu. 3_,02!jr5oncerning 
Trtlooitiu l l i ihflL^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, 

CJ 

CO 

LU 
CO 

yr 

W. P. Tomiinson 

MAO:jcb 

Attachments 

cc: New Mexico Oil Conservation Commission 
P. 0. Drawer "DD" 
Artesia, New Mexico 88120 

New Mexico State Engineer's Office 
State Capitol 
Santa Fe, New Mexico 875OI 



CORROSION COUPON EXPOSURE RESULTS 

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

ITEM: Water Injection 

LOCATION: East Header 

TYPE STATION: Bar Type at Water Pli 

REMARKS: Supply Water 

OUPON 
'JMBER 

EXPOSURE 
DATES DAYS VOLUME 

WE IGHT 
LOSS • 

CORROSION 
RATE 
TMPY) 

TYPE 
ATTACK 

TTBWT (GMS) 

••ii85 

-795 
-796': . 

3/19/69- 62 
5/20/69 

5/20/69- 62 
7/21/69 

0.8839 
0.66*»3 

0.952** 
0.8609 

6.k 
k. 8 

6.8 
6.2 

Overall shallow.ptttingx" 
to at least 0.002". 
(About 12 MPY) 

Overall surface roughening 

\ 



CORROSION COUPON EXPOSURE RESULTS 

i I'LD OR UNIT: Swearingen Lease W. F.,Shugart Field, 
vfxcvt. Eddy Co., New Mexico" 
t.»i ti i : . . . Water Injection 

LOCATION: Water Injection Wells A-6 

TYPE STATION: Bar Type at Wellhead 

REMARKS; On East Leg at System 

:OUIJO.\ EXPOSURE WEIGHT CORROSION TYPE 
UMBER • DATES ' DAYS VOLUME LOSS RATE ATTACK 

• (BW) (GMS) \ (MPY) 
>--'i08 
>489 

3/19/69-
5/20/69 

62 • 288 BWPD 0.0609 
0.0620 " 

0.44 
0.45 

• Scattered shallow pitting^/ 

,-789 • 
;-/?2 

5/20/69-
7/21/69 

62 . 204 BWPD d.4520 
.0.4614 

. 3.3 
3.3 

Ov.erall roughening w/pitting 
to at least *0.004" (about 
24 MPY) 



CORROSION COUPON EXPOSURE RESULTS 

l_ap_OR UNIT: swearingen Lease W. F., Shugart Field, 
VSTEM: E d dY Co., New Mexico' 

Water Injection 

LOCATION: Water Injection Wells B-

TYPE STATION: Bar Type at Wellhead 

REMARKS: On West Leg of System (S 

OUPON 
UMBER 

EXPOSURE 
DATES DAYS VOLUME 

WEIGHT 
LOSS 

CORROSION 
RATE 

TYPE 
ATTACK 

•Ji86 3/19/63- 62 
•'187 . 5/20/69 ' 

TBW) 

217BWPD 

(GMST 

0.0491 
0.0250 

(MPY) 

0.36 
• 0.18 

Scattered shallow 
•pitting 

-790 5/20/69- 62 
-791 ' • 7/21/69 

278BWPD 0.0785 
0.0668 

0.58 
0.48 

Scattered tiny body pits 
w/severe pitting under 
holder blocks, to at least 
0.009" (about- 53 MPY) 



CORROSION COUPON EXPOSURE RESULTS 

l-U) OR UNIT: Swearingen Lease WF, Shugart Field, 
Eddy Co. , Nev; Mexico 

Water Injection 

LOCATION: West Header 

TYPE STATION: B a r T y p e a t W a t e r p 

REMARKS: produced Water injected wh 
otherwise, "inject supply w 

EXPOSURE 
DATES DAYS VOLUME 

WEIGHT 
LOSS 
(GMS) 

CORROSION 
RATE 
(MPY) 

TYPE 
ATTACK I 

(BW) 

3/19/69-
5/20/69 

5/20/69-
7/21/69 

62 

62 

0.0447- 0.33 Scattered broad pits to 
0.0565 0.40 at least 0.005" (about 

• 31 MPY) 
'O.O658 0.48 Scattered pitting attack 
.0.0776 0.57 to at least 0.003" (about 

18 MPY) 



AtianticRichfieldCompany North American Producing Division 

yr 
New Mexico-Arizona District 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 ten 5 TO 
W. P. Tomiinson 
District Engineer 

October l k , 1969 

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

1 
Attention: Mr. A. L. Porter, Jr. 

Secretary Director 

Re: Corrosion Coupon Res 
CoipiiesiolPSs^beaE*^ 

;"'as per 
Sneered 

(Th Case No. 3302^.»oncerning 
Jt t teB&i^^chlTljeM Company 
Swearingen-Shugart Waterflood Project 

Gentlemen: 

As per the above Order, we are required to submit the 
corrosion rates as obtained from coupon tests i n the 
Swearingen-Shugart Waterflood Project. Attached are 
the results of laboratory analyses of the latest 
exposed coupons. 

Yours very truly, 

W. P. Tomiinson 

MA0:jcb 

Attachments 

cc: New Mexico Oil Conservation Commission 
P. 0. Drawer "DD" 
Artesia, New Mexico 88120 

New Mexico State Engineer's Office 
State Capitol 
Santa Fe, New Mexico 875OI 

•1 



CORROSION COUPON EXPOSURE RESULTS 

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

— ' Water Injection 

LOCATION: Water Injection Wells A-6 

TYPE STATION: Bar Type at Wellhead 

REMARKS: On East Leg at System 

ON EXPOSURE WEIGHT CORROSION TYPE 
ER • DATES DAYS VOLUME LOSS RATE ATTACK R 

• (BW) (GMS) V (MPY) 

58 
J9 

3/19/69-
5/20/69 

62 • 288 BWPD 0.0609 
0.0620 -

0.44 
0.45 

Scattered shallow pitting G 
G 

9' ' 
2 

5/20/69-
7/21/69 

62 . 204 BWPD.. O.452O 
.0.4614 

3.3 
3.3 

Overall roughening w/pitting 1 
to at least 0.004" (about < 
24 MPY) 

5 
6 

7/21/69 
9/22/69 

63 150BWPD 0.1437 
0.1697 

2.3 
1.2 

etched 1 
t 

V 



CORROSION COUPON EXPOSURE RESULTS 

•° Q a U N I T : Swearingen Lease W. F., Shugart Field, 
fEM: E d c |y c9'» New Mexico' 

Water Injection 

LOCATION: Water Injection Wells £ 

TYPE STATION: Bar Type at Wellheac 

REMARKS: On West Leg of System 

'ON EXPOSURE 
DATES DAYS VOLUME 

WEIGHT 
LOSS 

CORROSION 
RATE 

TYPE 
ATTACK 

36 
37 

3/19/69-
5/20/69 • 

62 

TBW) 

217BWPD 

(GMS)~ 

0.0491 
0.0250 

(MPY) 

0.36 
0.18 

Scattered shallow 
pitting 

JO 
)l 

)9 
)0 

5/20/69-
7/21/69 

7/21/69 
9/22/69 

62 278BWPD 

63 300 BWPD 

0.0785 
0.0668 

0.1822 
0.1011 

0.58 
0.48 

1.3 
0.71 

Scattered tiny body pits 
w/severe p i t t i ng under 
holder hlocks to at least 
0.009" (abouf 53 MPY) 

Scattered body pitting 
w/one broad pit under 
holder blocks to at 
least 0.015" (about 
87 MPY) 



CORROSION COUPON EXPOSURE RESULTS 

^CfjUJNJT: swearingen Lease WF, Shugart Field, 
,*}.«. Eddy Co., New Mexico 

V/ater Injection 

LOCATION: W e s t H e a d e r 

TYPE STATION: B a r T y p e a t W a t, 

REMARKS: Produced Water injectet 
otherwise, inject supp' 

EXPOSURE WEIGHT CORROSION TYPE 
:R • DATES DAYS VOLUME LOSS RATE ATTACK 
'•• (BW) (GMS) \ (MPY) 

i 
3 . 

J' 
'V 

3/19/69-
5/20/69 

. 5/20/69-
7/21/69 

62 

62 

0.0447 ' 
0.0565 

O.O658 
0.0776 

0.33 
0.40 

0.48 
0.57 

Scattered broad pits to 
at least 0.005" (about 

• 31 MPY) 
Scattered pitting attack 
to at least 0.003" (about 
18 MPY) 

/ 
i 

7/21/69 
9/22/69 

63 0.0688 
0.0948 §:!§ Scattered pitting attack 

w/ "broad pi ts 
underholder blocks to at 
least 0.008" (about 45 MYP) 

/. 



. CORROSION COUPON EXPOSURE RESULTS 

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

Water Injection 

LOCATION: East Header 

TYPE STATION: Bar Type at Water P 

REMARKS: Supply Water 

ON EXPOSURE WE 1GHT CORROSION TYPE 
ER - DATES DAYS VOLUME LOSS • RATE ATTACK 

(GMS) \ (MPY) 

f 

; 
3/19/69-
5/20/69 

62 O.8839 " 
0.6643 

6.4 . 
4.8 

Overall shallow, pitting 
to at least 0.002". 
(About 12 MPY) 

5 . • 5/20/69-
. 7/21/69 

62 1 0.9524 
0.8609 

6.8 
6.2 

Overall surface roughening 

7/21/69 
9/22/69 

•63* i 1.1494 
2.1945 

8.1 
15.6 

Surface roughening 



CORROSION COUPON EXPOSURE RESULTS 

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

lli 5 Water Injection 

LOCATION: East Header 

TYPE STATION: Bar Type at Water P 

REMARKS: Supply Water 

ON 
ER 

EXPOSURE 
DATES DAYS VOLUME 

WEIGHT 
LOSS 
"(GMS) 

CORROSION 
RATE 
IMPY) 

TYPE 
ATTACK 

(BW) 

3/19/69-
5/20/69 

5/20/69-
7/21/69 

62 

62 

0.8839 
0.6643 

0.9524 
0.8609 

6.4 
4.8 

6.8 
6.2 

Overall shallow.pitting 
to at least 0.002". 
(About 12 MPY) 

Overall surface rougheninc 

7/21/69 
9/22/69 

63 1.l4g4 
2.19̂ 5 

8.1 
15.6 

Surface roughening 



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

W. P. Tomiinson 
District Engineer 

January 22, 1970 

New Mexico Oil Conservation Commission 
P.O. Box 2088 
Santa Fe, New Mexico 875OI y" 

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

y 
Re: Corrosion Coupon Results as per 

, . i^ i f l f f l s i i©&' ; ^^^R-2969 Entered 
I n Case No. 330^v>Concerning 
At l an t i c Richfield) Company 
SwearingBlli-fifeuertfx 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 ex
posed coupons. 

Yours very truly, 

<yy 
W. P. Tomiinson 

MA0:lfs 

Attachments 

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

New Mexico State Engineer's Off ice 
State Capitol 
Santa Fe, New Mexico 875OI 



FIELD OR UNIT: 

SYSTEM; Water Inject ion 

Swearingen Lease W. F, 
Eddy C o . , New Mexico 

CORROSION C0UP0NCEXP0%8RE RESULTS 
u. ae 

, Shiigart F i e l d , L0CATI0N:«oWater In ject ion Well A-6 

TYPj^STATjCN: Bar type at wellhead 

REMARKS: Jpri east leg of system 

COUPON EXPOSURE WEIGHT CORROSION TYPE 
NUMBER DATES DAYS VOLUME LOSS RATE ATTACK 

(BW) (GMS) (MPY) 

G-488 3/19/69- 62 288 BWPD 0.0609 0.44 Scattered shallow pitting 
G-4 89 5/20/69 0.0620 0.45 

Scattered shallow pitting 

G-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 9/22/69- 71 200 BWPD 0.3572 2.2* Overall roughening 
G-996 12/1/69 0.3934 •2.5 

Overall roughening 



CORROSION̂ COUPOTP EXPOSURE RESULTS 
~' ac 
o . 

FI ELD OR UNIT: Swearingen Lease W. F., Shugart F i e l d , i LOffiClON: Water In ject ion Wei 1 B-3 
Eddy Co., New Mexico ° 

SYSTEM: Water In ject ion ~t- TYjl| STATION: Bar type atwellhea< 

zr R S ^ R K S : 0 n west leg of system (si 

COUPON 
NUMBER 

EXPOSURE 
DATES DAYS VOLUME 

TBW) 

WEIGHT 
LOSS 
(GMS) 

0.0491 
0.0250 

0.0785 
0.0668 

0.1822 
0.1011 

CORROSION 
RATE 

TYPE 
ATTACK 

G-486 
G-487 

G-790 
G-791 

G-899 
G-900 

G-997 
H-7 

3/19/69-
5/20/69 

5/20/69-
7/21/69 

7/21/69-
9/22/69 

9/22/69-
12/1/69 

62 

62 

63 

71 

217 BWPD 

278 BWPD 

300 BWPD 

150 BWPD 0.3127 
0.3234 

(MPY) 

0.36 
0.18 

0.58 
0.48 

1.3 
0.71 

1.9 
2.0 

Scattered shallow p i t t i n g 

Scattered t iny body p i t s 
w/severe p i t t i n g under 
holder blocks to at least 
0.009" (about 53 MPY) 

Scattered body p i t t i n g 
w/one broad p i t under 
holder blocks to at 
least 0.015" (about 
87 MPY) 

Surface roughening w/areas 
of pitting to at least 
0.024" (about 120 MPY) 



CORROSION COUPON EXPOSug RESULTS 

FI ELD OR UNIT: Swearingen Lease W. F., Shugart F ie ld , 
Eddy Co., New Mexico 

SYSTEM: Water In ject ion 

LOCATION: *€ast Header 

TVPEjsTATt-ftl: Bar type at water pla 

&EMA-KKS; S u p p l y water 

COUPON EXPOSURE WEIGHT CORROSION TYPE 
NUMBER DATES DAYS VOLUME LOSS RATE ATTACK 

(BW) (GMS) (MPY) 
G-484 
G-485 

3/19/69-
5/20/69 

62 0.8839 
0.6643 

6.4 
4.8 

Overall, shallow p i t t i n g • 
to at least 0.002" 
(about 12 MPY) 

G-795 
G-796 

5/20/69-
7/21/69 

62 0.9524 
0.8609 

6.8 
6.2 

Overall surface roughening 

G-894 
G-901 

7/21/69-
9/22/69 

63 1.1494 
2.1945 

8.1 
15-6 

Surface roughening 
> 

G-991 
G-994 

9/22/69-
12/1/69 

71 1.1333 
1.5798 

7.1 
10.0 

Overall surface roughening 



CORROSiOH COBPON EXPOSURE RESULTS 

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

SYSTEM: V/ater Injection 

tOCATÎ H: West Header 

<fVPE STATION: Bar type at water pi 
Ui —~ 

jfeMARgg: Produced water in jected wh 
^ r-5 in jec t supply water 

COUPON 
NUMBER 

G-'i82 
G-483 

G-793 
G-794 

G-897 
G-898 

G-992 
G-993 

EXPOSURE 
DATES DAYS VOLUME 

TBW) 

WEIGHT 
LOSS 

"(GMS) 

0.0447 
0.0565 

0.0658 
0.0776 

0.0688 
0.0948 

0.0928 
0.1193 

CORROSION 
RATE 

TYPE 
ATTACK 

3/19/69-
5/20/69 

5/20/69-
7/21/69 

7/21/69-
9/22/69 

9/22/69-
12/1/69 

62 

62 

63 

71 

(MPY) 

0.33 
0.40 

0.48 
0.57 

0.50 
0.68 

0.58 
0.75 

Scattered broad p i ts to 
at least 0.005" (about 
31 MPY) 

Scattered p i t t i n g attack 
to at least 0.003 (about 
18 MPY) 

Scattered p i t t i n g attack 
w/broad p i t s under holder 
blocks to at least 0.008" 
(about 45 MPY) 

Spotted etch w/pitting 
under holder block to at 
least 0.009" (about 46 MPY) 



AtlanticRichfieldCompany North American Producing Division to 
New Mexico-Arizona District 
Post Office Box 1978 -T- CO 

Roswell, New Mexico 88201 
Telephone 505 622 4041 

CO 

W. P. Tomiinson 
District Engineer Cd 

a. 
District Engineer 

April 7, 1970 ^ 

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

A t t e n t i o n : Mr. A. L . Por t e r , J r / 
Secretary-Director**^ 

Re: Produced Water Samples Required by 
r i iiiini i i i I I I rMwIi' f """ll'i'l Entered 
I n Case N<(LJ3Q2LJConcern ing 
A t l a n t i c R i c h f i e l d Company 
Swearingen-Shugart Water f lood Pro jec t 

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 t r u l y , 
^ ^ N 

> / 

W. P. Tomiinson 

WPT:jcb 

cc: New Mexico O i l Conservation Commission 
P. O. Drawer "DD" 
A r t e s i a , New Mexico 88210 

New Mexico S ta te Engineer 's O f f i c e 
State C a p i t o l 
Santa Fe, New Mexico 87501 



PRODUCTION PROFITS. INC 
Petroleum Service Laboratory 

DALLAS, TEXAS 

Client Atlantic Richfield Company 
.County Eddv _sfafn Nov.* M e x i c o 

Field Shugart 
Forma t'n • n 

tease Sv.rearin^erj "Waterflood v/e/j No.. 
.Depth , Perf. 

Source of Sample Proceed Water 
Date Collected 1 - 2 7 - 7 0 -by-

Lab. Number 

Total Dissolved Solids. 

R E P O R T O F W A T E R A N A L Y S I S 

A - 3 4 9 3 Specific Gravity 1 »OS 1 P H 

1 1 5 1 6 ft Resistivity (Ohmmctcrs at 68* F.) 0 . 0 8 7 Hydrogen Sulfide A B S E N T 

DISSOLVED MINERAL ANALYSIS PATTERN 

7 .2 

20 15 10 10 

Ca 

15 20 
t l l l | l i l l | i l l t j l t l l | l l l l | QJ 

1 0 0 0 1000 1 1 1 1 j 1 / 1 I I 

:i;i|4:i!;i^ HCO, 

•Mg |!li'|liiij'liij!!l!^ 
mo 1 

i . j . > H | i u ; | i i i i | . i i . | ^ i i j ! i i i | i i i ; | i i so4 

i n n 

^ c |i»itliitiIiiii!t!iiluu!uiiltti{ltui!i:it!tMJ:((t!uuln(Jtiitftttif!it[!ciuliiistiiitlui;J'i:i(Uiii!iuiIiHii^ CO, 

1 O n I (Number Below Ion Symbol Indicates meq/Scale Unit) I 1 0 0 • 

DISSOLVED SOLIDS ANALYSIS 

Totaf Solids (Calc.) 

Sodium (Calc.) 

Iron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

mg/l meq/l 
115166 

_ 

3110 1 SS.P 
2 9 8 0 2 4 5 . 0 

68100 1 9 2 0 - 4 

.6—3 
0 C O 

3690 7 6 . 8 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Ino'ex at 77' F 

Calcium Sulfate Stability at 95'F 

Concentration meq fl. 

Barium Sulfate Stability at 95' F 
Concentration meq / /. 

REMARKS 

Totaf Undissolved Solids 

Oil (Solvent Soluble) 

Acid Solubles 

Iron as 

Calcium _as 

Magnesium as 

Sulfate as 

Organic (Ignition Loss) 

Acid fnsofubles 

Sand & Clay 

Barium Sulfate (Quart.). 

(Qual.). 

Calc. Solubility 

Cafe. Solubility 

_meq/f. 

.meq / l . 

Scaling Tendency 

Percent Saturation 

Percent Saturation 

mg/l 

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. Tomiinson 
District Engineer 

yr 

May 20, 1970 

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

At ten t ion : Mr. A. L . Porter, J r . 
Secretary-Director 

Re: Produced Water Sanrp^tes^Eequired by 
Commission Order Jl0kyC\y~V\ 11 M 1 
I n C a ^ l f o . tyj(j22!3Concerning 
At lan t i c Kicnr ie ld 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. Tomiinson 

WPT:lfs 

cc: New Mexico Oil Conservation Commission 
P. 0. Drawer "DD" 
Artesia, New Mexico 88201 

New Mexico State Engineer's Office 
State Capitol 
Santa Fe, New Mexico 875OI 



PRODUdTION PROFITS, INC. kO/~ 0 3 *?4J 
Petroleum Service Laboratory 

DALLAS, TEXAS 

Client Atlantic Richfield Company 
County Eddy state New Mexico 

Field S h n g a r f L a a s e S w p a r i n g p r W a t e r f l o o d Well No. 

Formation Depth t J f ^ e r f . 

Source of Sample P r o d u c e d W a t e r 

Date cmiectud 4 - 9 7 - 1 0 by 

REPORT OF WATER ANALYSIS 

Lab. Number A - ? A 3 Q . Specific Gravity 1 . n « p pH 7 - 3 

Totaf Dissoivecf Solids 1 1 7 0 1 5 Resistivity fOhmmeters at 68* F.) 0 . 0 7 9 Hydrogen Sulfide flRSFMT 

DISSOLVED MINERAL ANALYSIS PATTERN 

20 15 10 5 0 5 10 15 20 

DISSOLVED SOLIDS ANALYSIS 

Totaf Solids (Calc.) 

Sodium (Calc.) 

Iron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability index at 77" F 
Calcium Sulfate Stability at 95°F 

C.nnrentratiart RO . 9 meq/l. 

Barium Sulfate Stability at 95* F 
Concentration meq/l. 

REMARKS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

mg/l meq/l 

117015 Total Undissolved Solids 

37700 1 6 3 8 . ? Oil (Solvent Soluble) 

n n .n Acid Solubles 

- _ Iron as 

2990 1 A9.P. Calc ium as 

3010 P.A1 *A Magnesium as 

69100 1 9 4 8 . 6 Sulfate as 
325 5 . 3 

0 0 . 0 Organic (Ignition Loss) 

B 0 . 9 Acid fnsofubles 

mg/l 

Sand & Clay 
Barium Sulfate (Quan.). 

(Qual.). 

0 . 60 

Cafe. Solubility 79. Al meq/l. 

Calc. Solubility meq/l. 

Scaling Tendency PCTS. 

Percent Saturation 1 0 0 . 0 0 

Percent Saturation 

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



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

LD 
3 

September l k , 1970 

New Mexico O i l Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 8T501 

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

Re: Analyaia^^-Expduced Water aspgr^-. 
red I n 

g A t l a n t i c 
ompany 

Swearingen-Shugart Wate r f lood P r o j e c t 

0 

Gentlemen: 

As per the above Order, we are r equ i r ed t o submit t r i - m o n t h l y 
produced water analys is f rom the Swearingen-Shugart Water f lood 
P r o j e c t . Attached are the r e s u l t s o f l abo ra to ry analyses. 

Yours very t r u l y , 

W. P. Tomli ns on 

WTP/agp 

Attachements 

cc: New Mexico O i l Conservation Commission 
P. 0. Drawer "DD" 
A r t e s i a , New Mexico 88210 

New Mexico State Engineer 's O f f i c e 
State C a p i t a l 
Santa Fe, New Mexico 87501 



PRODUCTION PROFITS, INC. 

Petroleum Service hahoraioru 
DALLAS, TEXAS 

Client. tlantic Richfield Company 
County Eddy 

Field S h u g a r t 

Formation 
Source of Sampie P r o d u c e d W a t e r 
Date Collected 7 - 2 0 - 7 0 

-Lease Swearingen 
.Depth 

by. 

stare New Mexico 
.Well No. 
_ Perf. 

R E P O R T O F W A T E R A N A L Y S I S 

Lab. Number A - 3 8 2 6 

Total Dissolved Solids 1 3 1 8 0 2 

Specific Gravity 1 • 0 9 5 P H 6 . 9 

Resistivity (Ohmmeters at 68° F.) 0 . 0 7 3 Hydrogen Sulfide A B S E N T 

DISSOLVED MINERAL ANALYSIS PATTERN 

20 15 10 

1000 
Na 

100 
Ca 

100 
Mg 

100 
Fe | 

5 10 15 20 
l l l l | l l l l j l l l l | l l l l | l l l l | l l l l | l l l l j l < l l | i " l | > l l l | l l l i | i i n | l i i i | l l i l | l l l l | i l i l | > l l l i Q | 

1000 

HCO, 

100 

44444444^ so4 100 

Ee |||MllllllllllttllltilltIllilllttllllllllt1llllllflllltMllil(tlfltitkttlflIlllttllltltlll(llTt>lt llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll CO, 

(Number Below lon Symbol Indicates meq/Scale Unit) 100 

DISSOLVED SOLIDS ANALYSIS 

Total Solids (Calc.) 

Sodium (Calc.) 

Iron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77° F 

Calcium Sulfate Stability at 95*F 

Concentration meq / / . 

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

REMARKS 

mg/l meq/l 

131802 
33300 1449.4 

0 0.0 
0 Q.O 

6570 327.8 
7108 584.3 

80800 2278.6 
174 2.9 

fi fi.O 

3850 80.0 

Total Undissolved Solids 

Oil (Solvent Soluble) 

Acid Solubles 

Iron as 

Calcium as 

Magnesium as 

Sulfate as 

Organic (Ignition Loss) 

Acid fnsolubles 

Sand & Clay 

Barium Sulfate (Quan.). 

(Qual.). 

Calc Solubility 

Calc Solubility 

.meq/l. 

.meq/l. 

Scaling Tendency 

Percent Saturation 

Percent Saturation 

mg / l 

The sample consisted of one 1 quart plastic bottle of water 



AtlanticRichfieldCompany North American Producing Division 
Permian District —West Area 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 

November 13, 1970 

> 

r-4 

J< 
yr 

New Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 875OI 

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

Re: Produced Water Samples Required by 
R-2969 Entered 

.In Case No. 3302^Concerning 
f fjfp ^5^^Klan^iT'T?rrb#te1Id. Company 

'y ^ ^ s ^ r gvearingen.ghugart 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, 

E. M. Pringle 

EMP:rhs 
Attach. 
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 875OI 



PRODUCTION PROFITS, INC. 
Petroleum Service Laboratory 

DALLAS. TEXAS 

CHent. Atlantic Richfield Company 
County F.ddy 

He/dL 
Formation 
Source of Samp/e_ Wellhead 

Lease Swearinger 
JDepth 

State New M e x i c o 

.Well Nog 
-Perf. r-, 

Date Collected 1 0 - 2 0 - 7 0 -by. 

Lab. Number _ 
Totaf Dissolved Solids. 

R E P O R T O F W A T E R A N A L Y S I S 

A - 3 3 9 9 Specific Gravity 1 . 0 8 5 5 P H 

12 33 4 5 Resistivity (Ohmmeters at 68° F.) Q - Q 7 7 Hydrogen Sulfide AR^F.NiT 

DISSQLVEp MINERAL ANALYSIS PATTERN 

6 - 3 

20 15 10 10 

1000 1 1 1 1 
ifr n i i i t t 

Ca 
_Lfl0_ 

jiif|iiii|iiii|!;iî  

n n | n ^ i t i j i i M | i i i i j i i i i j i i i i j i i i i j t i i i j i i i i j i i i i j i i i i j i i i i p t i i | i H i | i 

Mg 

1QQ 

4̂t[tlH]HtffHH}mr]fHt}llflfHH}lHl{HH|tnifHH}Hlt{! 

fllt|tltt|l|HH|Hll|it^^ so, 
1 0 0 

Fe limliiiiliiiiliiiilMilHiilmiliiiiliiiilHH^^ CO, 

inn (Number Below lon Symbol Indicotes meq/Scale Unit) 

DISSOLVED SOLIDS ANALYSIS 

Totaf Solids (Calc.) 
Sodium (Caic.) 
Iron (Dissolved) 
Barium 
Calcium 
Magnesium 
Chloride 
Bicarbonate 
Carbonate 
Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

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

Concentration RP . A meq//. 
Barium Sulfate Stability at 95* F 

Concentration meq/l. 

REMARKS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 
mg/l meq/l 

1233/15 Total Undissolved Solids 

40000 1 7 3 9 . 4 Oil (Solvent Soluble) 

0 a* -0 Acid Solubles 

_ Iron as 

31 ^0 1 -p Calcium as 

PQQO P 4 S . Magnesium as 

7 300'"1 2 0 ^ * - t\ Sulfate as 
1 QS P 

n . 0 Organic (Ignition Loss) 

39 70 RP. f> Acid fnsofubfes 

Sand & Cfay 
Barium Sulfate (Quan.). 

(Qual.). 

• 0 4 

Calc. Solubility 7 7 . 38 meq/l. 

Calc. Solubility meq/l. 

Scaling Tendency 

Percent Saturation 

Percent Saturation 

mg/l 

100 .00 

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



_Allant1cRichfieldCompany North American Producing Division 
Permian District —West Area 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 yr 

ea 

February 8, 1971 

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

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

Kbehfifld nnmpetfiy -
Swearingen - Shugart Waterflood Project 

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, 

E. M. Pringle 

EMP:rhs 
Attach. 

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

New Mexico State Engineer's Off ice 
State Capitol 
Santa Fe, New Mexico 875OI 

Secretary-Director 

Gentlemen: 



PRODUCTION PROFITS, INC. 
Petroleum Service Laboratory 

DALLAS. TEXAS 

cii»nt Atlantic Richfield Company 

o 

CD 

cn c 

_County_ Eddy 
Shugart 

Formation 
Source of Sample 
Oate Coffected R e c : 1 - 1 8 - 7 1 

Lease Swearingen 
.Depth 

state NeWpMexico 
U J 

.Weff N o . j . 
Pert. — 

-by . 

REPORT OF WATER ANALYSIS 

Lab. Number 

Totaf Dissolved Solids. 

7 . 1 A - 3 9 9 7 Specific Gravity 1 . f ! 7 7 ^ pH 

1 Q 9 P S 9 Resistivity (Ohmmeters at 68* F.) . O f t 7 Hydrogen Sulfide ABSF .N 

20 13 

f , 
1000 I * I - I 

DISSOLVED MINERAL ANALYSIS PATTERN 

10 3 0 *5 10 
t n i j i i i t | i i i i | i i i i | i i i i 

i 

15 20 

Ca 

1 0 0 

Mg 

1 0 0 

1 0 0 

Rl̂tu|HHlftll̂lHfl!H{HÛlH{fHl|mi{wi|HH{wilHKjimjHlf}f}H{f 

l | » l $ H l | l i l l | ^ 

' ' ' ' • j1000 

iH)wi|i!ii|ti^ HCO, 

S0 4 

1 0 0 

[iiiiliiiiliiiiliiiiliiiifiiiilHii!ii!i!iiiiliih!iiiiluii!iniliiiiliiiiliiiiliHiliiiilmiliiii !MIIIIIIIIIIIIIIIIIIIII!IMIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIII:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII| CO, 

(Number Below lon Symbol Indicates meq/Scale Unit) 1 0 0 

DISSOLVED SOLIDS ANALYSIS 

Totaf Solids (Calc.) 

Sodium (Calc.) 

Iron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

TOTAL IRON -

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77* F 

Ca.'-rfum Sulfate Stability at 95"F 

Concentration 8 6 « 5 meq/l. 

- Barium Sulfate Stability at 95* F 
Concentration meq/l. 

REMARKS 

mg/l meq/l 

1 0 9 P K 9 
3 5 4 0 0 1 5 3 9 . P 

0 0 . 

P 8 9 0 1 4 4 . P 
PSRO R I P . 1 

64000 1 8 p 4 . f 5 
P 5 9 4 . P 

0 0 . 
41 8 6 1 5 

Total Undissolved Solids 

Oil (Solvent Soluble) 

Acid Solubles 

Iron as 

Calcium as 

Magnesium as 

Sulfate as 

Organic (Ignition Loss) 

Acid tnsofubles 

Sand & Ciay 

Barium Suffate (Qusn.). 

(Qual.). 

17 

Cafe Solubility 3 1 . f t 6 meq/ l . 

Calc. Solubility meq/ l . 

mg/l 

Scofing Tendency ^0S. 

Percent Saturation 100 . 00 

Percent Saturation 



AtlanticRichfieldCompany North American Producing Division 
Permian District — West Area 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 

CO 
r-4 

May 17, 1971 

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

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

Case No. 3302^/concerning At l an t i c 
p i r h . f i o 1 ^ ' ^ T ^ y - 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, 

E. M. Pringle 

EMP:rhs 
Attach. 

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 

Secretary-Director 



PRODUCTION PROFITS, INC. 
Petroleum Service Laboratory 

DALLAS, TEXAS 

o/ent Atlantic Richfield Company 
.ct>unty_Eddy. state New Mexico 

Field Sweainger Lease _Wefl No.. 
Formation Depth Perf.. 
Source of Sample Produced Water , -
Date Cofiected_ Rec: 4-26-71 by_ 

R E P O R T O F W A T E R A N A L Y S I S 

Lab. Number A-A100 Specific Gravity 1 pH. 7 . f\ 
Total Dissolved Solids 9 P S 9 9 Resistivity (Ohmmeters at 68° F.J « f l 9 6 Hydrogen Sulfide ABSfc-MT 

DISSOLVED MINERAL ANALYSIS PATTERN 

DISSOLVED SOLIDS ANA'VSIS 

Totaf Solids (Calc.) 
Sodium (Calc.) 
Iron (Dissofver" 
Barium 
Calcium 
Magnesium 
Chloride 
Cicc"- ;.'3te 
Carbon at' 
Sulfate 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

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

Concentration 66 « A meq/l. 
Barium Sulfate Stability at 95° F 

Concentration meq II. 

mg/l meq/l 

9PbVS> 
1 P 7 6 . 9 

0 0 . 
- -

i -V- ,90 ]_/ 
P P 1 0 LSI -y 

53r>00 1 bOrS • 7 
3 4 Q S . 7 

0 0 . 
Zip HO 

Total Undissolved Solids 
Oil (Solvent Soluble) 
Acid Solubles 

Iron _ as 
Calcium as 
Magnesium as 
Sulfate as 

Organic (ignition Loss) 
Acid Insolubles 

Sand & Cfay 
Barium Sulfate 

mg/l 

(Quan.). 
(Qual.). 

Cafe. Sofubifity 7 * . 9 3 meq/l. 

Calc. Sv/.'jiiiiiy meq/l. 

Scaling Tendency F AS » 

Percent Saturation 1 0 0 »00 

Percent Saturation 

PEMARKS 



AtlanticRichfieldCompany North American Producing Division 
Permian District — West Area ^ 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 

£2> 

March 9, 1972 ^ £ L» £ j 

New Mexico Oil Conservation * (/ fQ^g 
Commission 
P. 0. Box : 
Santa Fe, Sew Mexico 87501 
P. 0. Box 2088 CO** 

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

Produced Water Samples Required By 
R-2969 entered in 

Case Ho. 3302, concerning Atlantic 
ichTie±rr-6e*iHpany - 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 

Attach. 

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 875OI 



PRODUCTION PROFITS 
DIVISION OF SONICS INTERNATIONAL. INC. 

Petroleum Service Laboratory 
DALLAS, TEXAS 

Client. 
Atlantic Richfield Company 

Eddy 

FieldL 

Formation 
Source of Sample_ 

Date Collected 

.County. 

Lease Swearingen 
.Depth. 

stare New Mexico 

.Well No.. 
_Perf. 

Heater Treater - Produced Water 
2-8-72 -by. 

REPORT OF WATER A N A L Y S I S 

Lab. Number 

Total Dissolved Solids. 

Specific Gravity 1.0610 pH 6.7 

20 

8 4 5 8 1 Resistivity (Ohmmeters at 68° F.) . 3 4 1 Hydrogen Sulfide A B S E N T 

DISSOLVED MINERAL ANALYSIS PATTERN 

15 10 5 0 5 10 
N a | i iH|mi| i i i i | i i i i | i i i i j i i i i | i i i i [ i i i i [^H[wttp«t|M 

M llllllllllllMlllllllllll lllllllllWllllllllllll llllllllllllllllllllllll lllllllllllllllllllltlll 
Ca ltm|nn|nn|imjtm 

UllilllllllllllllillllllllllllllllllllllllllllllllllHInllllli r l l l l l l l l l l t l iJ l l l l i i l l | l l l l l t l l l l l l lHi l l l | i r t t | t i t l | Mg |HH|IHI|HH|II 
j o j 

F a liiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiliiiiLiiiliiiiliiiiliiiiliiiiliiiiln 

10 

15 20 
t | l t l f | I I M | I M I | i m | I M I | I H I | Q | 

100 

iiiliiiiiiiiiliiiiliiiilniiliiiiliiiiliiiiliiiiliiiiliiii lllllllllllll |iiii|iiiiii(it|iiit prrtfTinptiti rllt|tl 11 

H1I111111111111 nil Illl llllmTlll'll lllllllll nTTtTjtntttTrl lllllll 1111Mttjjjjiit rrnirnt'" *| 

HCO, 
10 

11lm1l1ml1mlmtl.111l1111l1ml1111l1ml1n1l1111l11.il im lmi l i i t i l im l i i i i l i i i i 

(Number Below Ian Symbol Indicates meq/Scale Unit) 

CO, 

10 

DISSOLVED SOLIDS ANALYSIS 

Totaf Solids (Calc.) 

Sodium (Calc.) 

Iron * (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77° F 

Calcium Sulfate Stability at 95*F 

Concentration 86.1 meq/l. 

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

REMARKS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

mg/l meq/l 

84581 
2 6 8 0 0 1 1 6 3 . 8 

0 0 . 
0 0 . 

2600 129.7 
2060 169.3 

•48600 1370.5 
381 6.2 

0 0 . 
41-40 86.1 

mg/l 
Totaf Undissolved Solids 

Oil (Solvent Soluble) 

Acid Solubles 

Iron as 

Calcium as 

Magnesium as 

Sulfate as 

Organic (Ignition Loss) 

Acid InSolubles 
Sand & Clay 
Barium Sulfate 

- . 1 7 

(Ouan.). 

(Qual.). 

Scaling Tendency N E C 

Calc. Solubility 8 1 . 2 2 meg/1. Percent Saturation 1 0 0 . 0 0 

Cafe. Sofubility meq/ l . Percent Saturation 



AtlanticRichfieldCompany North American Producing Division 
Permian District—West Area 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 

December 20, 1971 

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

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

Produced Water Samples required by 
3sion*~o»s[ef\ R-2969 entered i n 

Case No. 3302, afoncerning At l an t i c 
PH- nir.-Pn-r.-m ^ nyrp/^y _ 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, 

^ ^ C ^ j ^ 

L. C. Hudry 

LCH:rhs 
Attach. 

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

New Mexico State Engineer's Off ice 
State Capitol 
Santa Fe, New Mexico 885OI 



PRODUCTION PROFITS. INC. 
Petroleum Sqrcicc laboratory 

I? h ^ 

D A L L A S . T E X A S 1, 2 2 197] 

cum* Atlantic Richfield Company 
eiiL CONSERVATION COMM. 

- SANTA F E 

fittd Shugart 
Formation. 
Source of Sample. 

.County Flddy 
tease Swearingen 

_Depth_ 

.State Nr>w rvfrxir.n 

.Well No. P~6 
Pert. 

Oate Collected 11-12-71 .by-

Lab. Number _ 
Total Dissolved Solids. 

REPORT OF WATER ANALYSIS 

Q - y n 2 3 Specific Gravity l . n A f i Q pH 
J / ' ^ o Resistivity fOhmmeters at 68* F.) . 1 Hydrogen Sulfide a^<:FMT 

20 13 
pttmuji»ijii!i|iiii|iiiijiiiiii 

100 1 1 

. DISSOLVED MINERAL ANALYSIS PATTERN 

10 5 tS 5 
11 t | l I I I | IMt J1 t t l ^ i m ^ l 11IJ H t i l t | l SU^I H t T * 1 H | " t t f ** 

4 > 

I J U M | « H I M * t l | l l t | | I M I | l l t l | I I M | Q | 

100 

10 

10 

n$ei|in^ HCO, 
to 

LatLumi 
10 I 

tlim!mi!im!imIimlmi!uuLiiilmmmrm:t;iiiL COj 
(Number Below lon Symbol Indicates msq/Scale Unit) 10 

DISSOLVED SOUPS ANALYSIS 

Total Solids (Calc.) 
Sodium (Cafe) 
Iran (Dissolved) 
Barium 
Calcium 
Magnesium 
Chloride -
Hcarfeonafe 
Carbonate 
Sulfate 

PRECIPITATED* AND SUSPENDED SOUPS ANALYSIS 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Cafetum Carbonate Stability fndex at 77* F 
Calcium Sal/ate Stability at 9S*F 

ftiTHifntinn 90 » S tnrq/1. 

Barium Sulfate Stability at 95* F 
Concentration meq/L 

KEMARKS 

mg/l meq/f 

fUS?>9 • 
J r'zsA. 9 

n n. 

OITU , t IX . C> 

7 
1 HAP, 1 
i ° -

n n. 
9 0 . 

Totaf Undissolved Solids 
Oil (Solvent Sofubfe) 
Add Solubles 

Iron as 
Calcium as . 
Magnesium as 
Sulfate as__ 

Organic Ognition Loss) 
Add tnsotubles 

Sand & Clay 
Barium Sulfate (Quan.)_ 

(Ouaf.)_ 

Ig 

Cate. Solubility 7 3 . 7 7 meq/f. Percent Saturation 

Ca/c Sofubifity meq/l. Percent Saturation 

ScoJ/ng Tendency P f l S . 

1 0 0 . 0 0 

Tbe sample consisted of one I pint bottle of water 



AtlanticR ichf ieldCompany North American Producing Division 
Permian District—West Area 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 

A p r i l k, 1973 

I APR " 6 1S73 

OIL CONSERVATION COMM 
Santa Fe 

New Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 875OI 

Attention: Mr. A. L. Porter, Jr., 
Se c retary-Di re ctor 

Re: Produced water samples required by 
R-2969 entered in 

3302p/'<''oncerning Atlantic 
Richfield •Cemrjanv - 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 

Attach. 

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 875OI 



P R O D U C T I O N PROFITS 
DIVISION OF SONICS INTERNATIONAL, INC. 

Petroleum Service Laboratory 
DALLAS, TEXAS 

Client. Atlantic Richfield Company 

APR " 6 1973 

OIL CONSERVATION CQMM 

ffeM Shugart 
Eddy 

Formation 
Source of Sample Produced Water 
Date Collected 7.-7A -73 

_Coun*y_ 
Lease Swearingen Lease 

.Depth 

.Stafentatfew MeXlCQ 

.Weii No.. 
_Perf. 

-by. 

REPORT OF W A T E R A N A L Y S I S 

1 .0718 PH 7 . 3 Lab. Number A - 5 Q 1 5 Specific Gravity 
Totaf Dissolved Soiids 9 6 0 4 9 Resistivity (Ohmmeters at 68* F.) . 0 9 2 Hydrogen Sulfide ABSENT 

20 15 10 5 0 

100 I ' / 1 1 

Ca jlHi|lllfjtfl 

DISSOLVEp MINERAL ANALYSIS PATTERN 

5 10 

ll llllllllllliiiliilllllll IiiiiiiiiIiiiiIiiiiIiiii lllilliiiliiilllltlliii niiiiiiiiii|iiii|iiiiiiNiiiMijiiiniiii|Mii|iinn 

IHI Illl Illl III!III!tLIII IHI llllMill [Ill HIlLlllllllllllllllll 
"IllltltlfllVIIII Jllf If |tff l l l l lt lt l l l lfflf lit If I IIIIl 

F* IIII 

10 I 
iliiiilitiiliiiiliiiiliiiiliiiiliiiilniiliiiiliiiiliiiiliiiiliiiilii 

"rr"TT'"i""i" T 

15 20 
p | I M I j l l l l | l l * l | Q | 

100 

WH H|lill|llll|llll|n4!ll|lllf|HHjttll 

HlllllllllllllHlllllllllll tjtiiiiiiiiiiiiiiinrj>"! 

jHtrjlit'|llll|lltij HCO| 

luiiluuluu cn rm II • ii i it in o\jt 

iiiiliiiiliiittiiiiliiiiliiiiliiiiliiiiliiiiliitiliiiiliiiiliiiiliiiiliiiiLiiiliiiiliiiiliiiiliiiil CO) 

(Number Below lon Symbol Indicates meq/Scale Unit) 10 

DISSOLVED SOLIDS ANALYSIS 

Totaf Solids (Calc.) 
Sodium (Calc.) 
Iron (Dissolved) 
Barium 
Calcium 
Magnesium 
Chloride 
Bicarbonate 
Carbonate 
Sulfate 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

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

Concentration 6 . 9 7 meq/l. 

Barium Sulfate Stability at 95° F 
Concentration 0 * meq fl. 

REMARKS 

mg/l meq/l 

9 6 0 4 9 
30400 1 3 2 3 . 2 

0 0 . 
0 0 . 

3340 1 6 6 . 7 
2 3 3 0 1 9 1 . 5 

59000 1 6 6 3 . 8 

644 1 0 . 6 
0 0 . 

335 7 . 0 

Total Undissolved Solids 
Oil (Solvent Soluble) 
Acid Solubles 

Iron as 
Calcium as 
Magnesium as 
Sulfate as 

Organic (Ignition Loss) 
Acid Insotubles 

Sand & Clay 
Barium Sulfate 

>81 

(Quan.). 

(Qual.). 

mg/l 

Scaling Tendency P0S» 

Calc. Solubility 5 i . 1 7 meq/l. Percent Saturation 1 3 . 6 2 

Cafe. Solubility « 0 l meq/l. Percent Saturation 0 . 



AtlanticRichfieldCompany North American Producing Division 
Permian District-West Area 
Post Office Box 1978 
Roswell, New Mexico 88201 
Telephone 505 622 4041 

. -—"\ 

April 17, 1973 

New Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 875OI 

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

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 , 

Attachs. 

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

Re: Corrosion Coupon Results as per 

Secretary-Director 

New Mexico State Engineer's Office 
State Capitol 
Santa Fe, New Mexico 875OI 



AtlanticRichfieldCompany North American Producing Division 

New Mexico-Arizona District 
: Office Bo ; '710 

HOBOS . • ? *•>••.; 83240 

• • -, - .v - •• 3P3 7163 yr 

December 4, 1974 

New Mexico O i l Conservation Commission 
P. 0. 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 i n 
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 t r u l y , 

L. C. Hudry CSJlt~~ 

LCH:rm 

Attachment 

cc: New Mexico O i l Conservation Commission 
P. O. Drawer DD 
Artesia, New Mexico 88210 

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



AtJanticR ichfieldCompany 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 Oil Conservation 
Commission. 

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

imes P. McDonald, Jr. 

JPMcD/jap 

Attachment 

ARCO-1 



PRODUCTION PROFITS 
DIVISION OF SONICS INTERNATIONAL, INC. 

Petroleum Service Laboratory 
P A L L A S , T E X A S 

cumnt Atlantic Richfield Company 

n*W Shugart 
Formation. 
Source of Sample Produced Water 

_County_ 
lap** SwpflriTigpn 

_Deptn_ 

DateCollected Rt»r; 11-14-74 -by. 

.State New Mexico 
.Well No.. 
_Perf. 

REPORT OF WATER ANALYSIS 

Lab. Number _ 
Totaf Dissolved Solids. 

20 

A - 5 3 5 2 Specific Gravity 1 . 0 7 2 6 P H 7 . 2 
1 0 3 8 9 6 Resistivity (Ohmmeters at 68» F.) . 0 8 5 Hydrogen Sulfide A B S E N T 

DISSOLVED; MINERAL ANALYSIS PATTERN 

15 10 

1000 j ' I I / 1 1 1 0 0 0 

liiiiliHiliml 

10 15 20 

lllll|llll|llll|llll|ltifl̂  HCO, 
00 

100 

lIllllllllllllllllMlllMtllllillllllllllinllllllllllllllllulllllllllllllllll HllllllllllllMlllMlJinilMllllllllllllllllllllllllHllllllllllllllllLlllllllllllllllllllMlll GO, 

too (Number Below hn Symbol Indicates meq/ Scale Unit) 100 

DISSOLVED SOLIDS ANALYSIS 

Total Solids (Calc) 
Sodium (Calc.) 
Iron (Dissolved) 
Barium 
Calcium 
Magnesium 
Chloride 
Bicarbonate 
Carbonate 
Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

11 

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

Concentration 86.11 meq/l. 

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

REMARKS 

mg/l meq/l 
103896 

32700 1422* 9 
0 0 . 
-

3260 162 . 7 
2620 2 1 5 . 4 

60300 170p. 5 
876 14. 4 

0 o. 
41 AO 8 6 . 1 

mg/l 

Total Undissolved Solids 
Oil (Solvent Soluble) 
Acid Solubles 

Iron as 
Calcium as 
Magnesium as 
Sulfate a s _ 

Organic (Ignition Loss) 
Acid Insolubles 

Sand & Clay 
Barium Sulfate 

-88 

(Quan.). 
(Qual.). 

Scaling Tendency P0S. 

Calc Solubility 74.41 m t q / i . Percent Saturation 100.00 

Calc Solubility meq/l. Percent Saturation 



Aiiar 'ieldCompany North American Producing Division 

New Mexico-Arizona District 

Post Office Sox 1710 

Hobbs. New Mexico 88240 / ' . . 

Telephone 305 338 ' "63 / / ' 

September 25, 1973 OV~'' 

New Mexico O i l Conservation Commission 
P. O. 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 i n 
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 t r u l y , 

DCH:rm 
Attachment 
cc: New Mexico O i l 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, INC. 

Petroleum Service Laboratory 
DALLAS, T E X A S 

rti*M Aflsni-ir R i rh f ie ld Company 

.County F.ridy 
Fitu.—Shugert 
Formation. 
Sourct of Smote Produced Water 

.Lease Swparinggn W F 

.Depth 
.Well No. " r * ' 
_Perf. 

Date Collected R«c: 8 -2 -73 -by. 

REPORT OF WATER ANALYSIS 

Lab. Number 
Total Dissolved Solids. 

A - 5 1 K P Specific Gravity 1 . 0 6 1 0 pH 7»4 
36575 Resistivity (Ohmmeters at 68* F.). . 0 8 9 Hydrog«n Sulfide ABSENT 

DISSOLVED; MINERAL ANALYSIS PATTERN 

10 3 
•"|"»f"|""|"»["',T 100 

IIII|IIII|IIII|IIII|IIII|IIII|IIII|MII|IIII|IIII|IIH HCO, 

IIII|IIII|HII|IIII|IIII|IIII[III|IIII|IIII|IIH|IIII S04 

F * |MMlmilHttlllltttHliHlllMlllHlllllHllMlllHlllltlHllllltlhlllLllltU^ C O , 

10 1 (Number Below lon Symbol Indicates meq/ Scale Unit) I 1 0 

DISSOLVED SOUPS ANALYSIS 

Total Solids (Calc) 
Sodium (Calc.) 
Iron (Dissolved) 
Barium 
Calcium 
Magnesium 
Chloride 
Bicarbonate 
Carbonate 
Sulfate 

PRECIPITATED AMD SUSPENDED SOLIDS ANALYSIS 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

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

Concentration 8 4.45 meq/l. 
Barium Sulfate Stability at 95" F 

Concentration meq / /. 

REMARKS 

mg/l meq/l 

8 6 5 7 5 

27200 
0 0 . 
0 0 . 

P 7 0 0 1 r*4.7 

2220 132*5 
4 9 8 0 0 1 4 0 4 . 4 

5 9 5 9 . 8 
0 , 0 . 

4 0 6 0 8 4 . 4 

Total Undissolved Solids 
Oil (Solvent Soluble) 
Acid Solubles 

Iron as 
Calcium _ 
Magnesium^ 
Sulfate as_ 

_as_ 
_as_ 

Organic (Ignition Loss) 
Acid Insolubles 

Sand & Clay 
Barium Sulfate (Quan.). 

(Qual.). 

JJL 

Calc. Solubility 7 9 . 3 5 mmqfi. 

Calc Solubility _meq/ l . 

Scaling Tendency 

Percent Saturation 

Percent Saturation 

mg/l 

P 0 S . 

1 0 0 . 0 0 



AtlanticRichfieldCompany North American Producing Division 

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

March 19, 1973 

New Mexico Oil Conservation Commissio: 
P. 0. Box 2088 
Santa Fe, New Mexico 87501 Santa Fe COMM 

Atten t ion : Mr. A. L . Porter, Jr 
Secretary-Director 

Re: Produced water samples required by 
CamdSaZr&B^Qgter R-2969 entered i n 

——XcageNo. 3302^ concerning At lan t i c 
Richfield Company - Swearingen-Shugart 
Waterflood Project 

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 w 

Attachs. 

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 875OI 



DIVISION OF SONICS INTERNATIONAL. INC. 

Petroleum Service Laboratory 
DALLAS. TEXAS 

citent Atlantic Richfield Company 
.County. Eddy 

Field. Shugart 
Formation 
Source of Sample Produced water 
Date Collected 11-15-72 by. 

Lease Swearingen 
.Depth 

ex t c 
.Well No.. 

OIL COWSIRVATION COMM 
Santa Fe 

REPORT OF WATER ANALYSIS 

Lab. Number A- 4Q A ] Specific Gravity 1 . m a * pH 7 . 1 

Total Dissolved Solids t nss / iO Resistivity (Ohmmeters at 68* F.) . 0 9 ^ Hydrogen Sulfide A MS PMT 

DISSOLVED MINERAL ANALYSIS PATTERN 

20 15 10 10 15 2 0 

1000 I 1 1 1 

Ca |llllpHl|̂  
100 

| i i i i | i i r i | i i i i j i i > > | i i i i j i i l l j t l l i | ! » > i " , l | " " J " " j " " | " " j " , , | " " j " " | " " | " " l C l 

1000 

HCO, 

1 0 0 

SO, 

100 

Ee [lll l l l lMlllll l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l lLllll l l l l l l l l lMlllll i l l l l l l l l l l l l l l l l l l l l l l l l l MllllllllllllllllllllllllltlllllllllllllllllllllllMlllllllllllllllllllllillllllllllllllllllllllll| CO, 

(Number Below lon Symbol Indicates meq/ Scale Unit) 100 

DISSOLVED SOLIDS ANALYSIS 

Total Solids (Calc.) 
Sodium (Calc.) 
Iron (Dissolved) 
Barium 
Calcium 
Magnesium 
Chloride 
Bicarbonate 
Carbonate 
Sulfate 

mg/l meq/l 

an«OQ 1 

P9on 

3S6Q 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77* F 
Calcium Sulfate Stability at 95'F 

Concentration 8 f l » 2 9 meq /1. 

Barium Sulfate Stability at 95* F 
Concentration ________meq/l. 

REMARKS 

0 . 

1 44 . 7 
367Q 2 1 9 . S 

61900 1 7 4 b . 6 
6*7 

JiD_s_3 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

Total Undissolved Solids 
Oil (Solvent Soluble) 
Acid Solubles 

Iron as 
Calcium as 
Magnesium. 
Sulfate 

_as_ 
_as_ 

Organic (Ignition Loss) 
Acid Insofubies 

Sand & Clay 
Barium Sulfate 

4 1 

Calc. Solubility 78*79 meq/l. 

Calc Solubility meq/l. 

(Quan.). 
(Qual.). 

Percent Saturation 

Percent Saturation 

mg/l 

Seating Tendency f 3 S » 

100.00 



Petroleum Service Laboratory 
DALLAS. TEXAS 

cuant Atlantic Richfield Company 

_ County. Eddv 
Held Shugart -Lease SwRflr ingftT 

.Depth. Formation. 
Source of Sample Produced Water - Heater Treater 
Date Collected 8-11-72 by. 

state New Mexico 
.Well No 
.Pert. 

REPORT OF WATER ANALYSIS 

P - . d « 7 9 Specific Gravity 1 . 0 7 4 6 P H 6 t 9 Lab. Number 
Total Dissolved Solids 1Q489R Resistivity (Ohmmeters at 68' F.) . 0 8 9 Hydrogen Sulfide A B S E N T 

DISSOLVED MINERAL ANALYSIS PATTERN 

20 15 10 5 
^ ^ ^ ^ ^ ^ a j l l l J » l | l l l l | l M I | M i i j i i i i | H M | M i i | i i i i | M i i j i i i i | i m | m i | i i M j i » i j i l l i | i m | i i i i | H 

Ce 
1 0 0 

0 5 10 15 20 
| l l l l | I H I | I I I I J I I M | l l l l | l l l l | l l l l | I R I | H I I | l l l l | I I M | I M I | H i y i l l | i n i | M I I | M f l | > l l l | f > | 

Mg 
100 

I H | H H | H « | ^ 

llllHUlllllllllllllllllllll IIIIIIIIIMill llllnlll l i i in iHMiiui i i t i int i iHi | i i i i | i i i i i i i i i i i i i i i i tn | 

ImiliiiiliiiiliiiiliiiiliinliiiiliiiiliMiliiiiLiiilMiiliMiliiiiliiiiLiiiliiiiliiiiliiiil 

uiliin M» MIIIHII IIIIIHIIIIIIIIIIIIIIUIIIIIIIIIIIIUUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII imtTlnlilijirmtiTiTlm HCO, 

100 

IH sc 
100 

l l l l l l l l l l lm l l l l l IIIIIIMM! i i i i h i i i i i i i i i i i i i IIIIIIIIIIIIIIIIMIIIIIIILIMIIIIIIIMIIIIIIIIIIII GO, 

1QSL (Number Below Ion Symbol Indicates meq/ Scale Unit) 100 

DISSOLVED SOUPS ANALYSIS PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

mg/l meq/l 

Totaf Solids (Calc) 1 0 4 8 9 8 Total Undissolved Solids 
Sodium (Calc) 33300 1 4 4 9 . 8 Oil (Solvent Soluble) 
Iron (Dissolved) 
Barium 

O 0 . Acid Solubles Iron (Dissolved) 
Barium - Iron , as 

Calcium 2 9 9 0 1 4 9 . 2 Calcium ac 

Magnesium 
Chloride 

2 7 4 0 2 2 5 . 2 Magnesium as Magnesium 
Chloride 6 1 6 0 0 1 7 3 7 . 1 Sulfate as 

Bicarbonate 3 8 8 6 . 4 

Carbonate 0 0 . Organic (Ignition Loss) 
Acid Insolubles Sulfate 3 8 8 0 8 0 . 7 
Organic (Ignition Loss) 
Acid Insolubles 

mg/l 

Sand & Clay 
Barium Sulfate 

TOTAL IRON Z 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77* F 
Calcium Sulfate Stability at 95'F 

Concentration 8 0 * 7 0 meq//. 

Barium Sulfate Stability at 95* F 
Concentration meq/l. 

REMARK? 

(Quan.). 
(Qual.). 

*20 Scaling Tendency P0S* 

Calc Solubility 77« 33 m*g/i. Percent Saturation 100.00 

Calc Solubility meq/l. Percent Saturation 



Petroleum Service Laboratory 
DALLAS. TEXAS 

client Atlantic Richfield Company 
.County. 

field Shiigflrt 
Eddy state N e w M e x i c o 

Formation 
Source ot Samoie produced water 
Oat* Collected S-Q-72 

Lease Swearingen Waterflood weii NO.. 
Depth Pert 

-by. 

REPORT OF WATER ANALYSIS 

Lab. Number _ 

Totaf Dissolved Solids. 

20 

A - 4 7 5 0 . Specific Gravity 1 *07fl7 pH 6.9 
101357 Resistivity (Ohmmeters at 68' F.). » Q 9 A Hydrogen Sulfide A B S E N i 

13 

DISSOLVED MINERAL ANALYSIS PATTERN 

10 3 0 3 10 
IM| I IM| IMI | iy 

15 20 
N a | I H I | H M | W I | I I H | « « l | H I I | l l l l | U M | l l l l | H I I M I I I | H l l | i m | ) M I | l l l l u i 

1000 I ' 1 ' 

HlllllllllllllllllllllllllllllllllllllllllllllllBlllllillllllllll nn|nnttin|ntt|tnttnii|n 

utuuluuli 
nii i i i t l f r'p1 

F* llHllmillHllllMtlMllMlllllllllHlllMllllllllHlllH^^ 

1 0 0 

l j l l l l | l | U | I I I I H I H | l l l l | l l l l | I M I | l l l l | i n i | I I H | I I H | M n | I H I | I H I | l i n | I H I | U U | H « | £ | 

» 1 1 11000 

iniliinlniiliiii iniliiiiliiiiiiiiiliitiliiiiliiiiliiiiliiiiliiiiiiiiiliiiiliiiiliiiiliiii rintnrrrrrtitttitjrtm 

)4iii|iii!!iiH|Hii|iH!|iiii|iiii|iiH|4'444wHHHl4 

HCO, 
1 0 0 

S0 4 

100 

iiiuLinlii IIIHll l l l l l l l l l l l i l l l lUHlll i l l l l l l l l l lMMlUII 

(Number Below lon Symbol indicates meq/Scale Unit) 

CO, 
100 

DISSOLVED SOLIDS ANALYSIS 

Total Solids (Calc.) 

Sodium (Calc.) 

iron (Dissolved) 

Barium 

Calcium' 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

mg/l meq/l 

1 0 1 2 5 7 Total Undissolved Solids 
3 2 4 0 0 1 4 0 9 . 9 OH (Solvent Soluble) 

0 0 . Acid Solubles 
- - Iron as 

2 7 8 0 1 3 8 . 7 Calcium as 

2 5 5 0 2 0 9 . 6 Magnesium aa 
5 9 3 0 0 1 6 7 2 . 3 Sulfate as 

4 4 7 7 . 3 

0 0 . Organic (Ignition Loss) 
3 7 8 0 7 8 . 6 Add Insolubles 

mg/l 

Sand & Clay 
Barium Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77* F 

Calcium Sulfate Stability at 95'F 

Concentration 7ri . 6 meq/l. 

Barium Sulfate Stability at 95* F 
Concentration meq/l. 

REMARK? 

(Quan.). 

(Qual.). 

.20 Scaling Tendency HQS. 

Calc Solubility 79 . 42 meq/l. Percent Saturation 98 .96 

Calc. Solubility meg ft. Percent Saturation 

I 



DIVISION Of S'JMCS INftr M . ciiAL. INC. 

Petroleum Service Laboratory 
DALLAS, TEXAS 

Client. Atlantic Richfield Company 
Eddy 

Field. 
.County. 
tcasg Swearingen 

state New Mexico 

Formation 
Source of Sample. 

Date Co l l ec ted__ 

.Depth. 

.Well No.. 

.Pert. 

Heater Treater - Produced Water 
2-8-72 .by-

REPORT OF WATER ANALYSIS 

Lab. Number _ 

Total Dissolved Solids. 

A-AAH* Specific Gravity 1 . 0 6 1 0 pH 6,7 
8 4 5 8 1 Resistivity (Ohmmeters at 68* F.) . 3 4 1 Hydrogen Sulfide A B S E N T 

DISSOLVED MINERAL ANALYSIS PATTERN 

20 15 10 
Na jiiM|iiii|Mii[iiii[iiii|itii|iiii[iiiiy«|«Mi|tm[««|< 

Ca yilll|llll]llll|ll!l^ 

Mg HH|llll|l!ll|ii(iy^ 
10 — - 1 

Fe |iiiiliiiiliiiiliiiiliiiJiiiiliHiliiiiliiiiliiiiliiiiliiiiliitiliiiiliiiiLiiilii 

15 20 
9 | H l l | i * l i | l l l | | H * * | » l l | i n i | £ J 

100 

llit|llil|llll|llll|llll|lHl|llll̂  HCO, 
10 

S0 4 

10 

llllMllllllllllllllllllllllllllLlllllllllllllllll{|lllllllllllllllllllllllllini| CO, 

10 (Number Below lon Symbol Indicates meq/Scale Unit) 10 

DISSOLVED SOLIDS ANALYSIS 

Total Solids (Calc.) 

Sodium (Calc.) 

Iron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 

TOTAL IRON -

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77* F 

Calcium Sulfate Stability at 95*F 

Concentration 86.1 meq II. 

Barium Sulfate Stability at 95* F 
Concentration meq / / . 

REMARKS 

mg/l meq/l 

84581 
2 6 8 0 0 1 1 6 3 . 8 

0 o. 
0 o. 

2 6 0 0 1 2 9 . 7 
2 0 6 0 1 6 9 . 3 

48600 1 3 7 0 . 5 
381 6 . 2 

0 0 . 
4 1 4 0 8 6 . 1 

mg/l 

Total Undissolved Solids 

Oil (Solvent Soluble) 

Acid Solubles 

Iron as 

Calcium as 

Magnesium as 

Sulfate as__ 

Organic (Ignition Loss) 

Acid fnsoiubies 

Sand & Ciay 
Barium Sulfate 

- . 1 7 

(Quan.). 

(Qual.). 

Scaling Tendency N E 6 » 

Calc Solubility 81 . 2 2 meg/1. Percent Saturation 1 0 0 . 0 0 

Cafe. Solubility meq/ l . Percent Saturation . 



Petroleum Service Laboratory 
DALLAS. TEXAS 

Client Atlantic Richfield Company 

FiekL Shugart 
_County_ Bridy 

Formation 
Source of Sample 
Oate Collected 1 1 - 1 2 - 7 1 

Lease Swearingen 
.Depths 

.State 

.Weii No.. 

.Perf. 
B-6 

-by. 

REPORT OF WATER ANALYSIS 

Lab. Number _ 
Total Dissolved Solids. 

A - A ' * * * Specific Gravity \ . CiAHQ pH A.ft 
«^S9Q Resistivity (Ohmmeters at 68° F.) . 1 n « Hydrogen Sulfide AR ^PMT 

20 1$ 10 3 
N a > I W [ H I I | I M » p ' H | l l l l | l t l l | H l l j l l l l j W [ » l l W M | » W j M H ^ t W j M I I | l l l l | t t 1 l j l l l l j l U i y 

100 I / 

Imilimli 

. piSSOLVED MINERAL ANALYSIS PATTERN 

10 3 0 5 10 0 3 
| IH I | l l t f |f I H | f l * l | ' 

Ca plll|Hll|llll^ 
10 

Mg [IIH|IIII|IKI[M 
10 

15 20 
i i i i j i m | i i M | i i f i | i i i i j i t t i | Q | 

| | I I | I H I | U M I I I | | | | | | I ^ ^ 

1£L 

IIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII! CO] 

(Number Below Ion Symbol Indicates meq/Scale Unit) 1 0 

DISSOLVED SOLIDS ANALYSIS 

Totaf Solids (Calc.) 
Sodium (Calc.) 
Iron (Dissolved) 
Barium 
Calcium 
Magnesium 
Chloride • 
Bicarbonate 
Carbonate 
Sulfate 

PRECIPITATED' AND SUSPENDED SOLIDS ANALYSIS 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77 ' F 
Calcium Sulfate Stability at 95* P 

Concentration 90 « 5 meq / / . 

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

REMARKS 

mg/l meq/l 

R 4 f i ? 9 
P A / . 0 0 11 ^ 6 . 9 

n n . 
_ _ 

P 7 7 0 , n « . 
P 1 SO 1 7 f i t 7 

.?no l"3rVP. 1 
9- . 2 

0 O . 

4350 9 0 . 5 

Total Undissolved Solids 
Oil (Solvent Soluble) 
Acid Solubles 

Iron as 
Calcium as 
Magnesium as 
Sulfate as 

Organic (Ignition Loss) 
Acid Insofubles 

Sand & Clay 
Barium Sulfate 

JL2_ 

Cafc. Solubility 79 . '7 meq/f. 

Cafe. Solubility meq/l. 

(Quan.). 
(Qual.). 

mg/l 

Scaling Tendency P0 S . 

Percent Saturation 1 0 0 »00 

Percent Saturation _ _ _ _ _ _ 

The sample consisted of one 1 pint bottle of water 

r 



Atla.nticRich{ eldCompany North American Producing Division 
New Mexico-Arizona District 
Post Office Box 1710 
Hobbs. New Mexico 88240 
Telephone 505 393 7183 

A p r i l 16, 1975 

New Mexico O i l Conservation Commission 
P. O. Box 2088 
Santa Fe, New Mexico 87501 

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

Re: Produced water samples required by 
Commission Order R-2969 entered i n 
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 t r u l y , 

L. C. Hudry 

LCH:rm 

Attachment 

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

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

Secretary-Director 



PRODUCTION PROFITS 
DIVISION OF SONIC:; INTCRNATIONAL. INC. 

Petroleum Service Laboratory 
DALLAS, TEXAS 

c , i c n t Atlantic Ricjifk;ld_ Company_ 
.County JEcldy_ .state New Mexico 

F/e/d_SbllgaXt 
Formation 

_Lease_£w_eai"ingen_ 
.Depth 

Well No. 
_Per(. 

Source of Sa /np le „_P r ( )ducec l .Wa te r_ 

Date Collected Rr>c: 3 - 4 - 7 5 -by. 

REPORT OF WATER ANALYSIS 

Lab. Number A - 6 ' ) •'•< 7 Specific Gravity 1 . ' ' 7 ;<:•' pH ? . 1 
Total Dissolved So/ids 10 61 J 6 Resistivity (Ohmmeters at 68° F.) « :) 9 3 Hydrogen Sulfide r n KS" . v i 

DISSOLVED MINERAL ANALYSIS PATTERN 

20 15 10 5 10 15 20 

1)00 [ 1 1 1 J 1 1 I 

!lll|ll1l|lll!|llll|l!!l|!lll|llll|llll|llll|ltll|llll| 

iiii|iiii|iiii|i!ii|nii Hn|4)H|Mi(]n> tj]1: • i i;) i H ' |n i i j i i n jn n j; M i juiij i H :]n n jl i!; 

Ca 
1 00 

Mg 
1 00 

Fe 
1 00 

! -JOO 

HCO, 
1 ' J ' i 

!l|!lll{llll|ll!l|}Hl|Hll|!lll|!lll|llll|li!l|ll!p 

/ 

so, 
1 i j G 

III lIllNlllllllllllllllilMllllllllllllllllllllJllllllllll lllllllllllll JllllllWllllllllllliHliillMh 

(Number Below /on Symbol Indicates meq/Scale Unit) 

CO, 

1 0'"i 

DISSOLVED SOLIDS ANALYSIS 

Total Solids (Calc.) 

Sodium (Calc.) 

Iron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 
Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77" F 

Calcium Sulfate Stability at 95°F 

Concentration rt 7 « 3 (» meq/ l . 

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

REMARKS 

PRECIPITATED AND SUSPENDED SOLIDS ANALYSIS 
mg/ l 

1 06106 
33h00 

y 

3?. 9 0 
2 6 3 0 

6 1 5 0 0 
9 r t 6 

0 

4 X 0 0 

meq/l 

1 A 5 7 . 5 

1 6 4 . a 
2 \ 6 * 2 

17 3 4 . 3 
1 6 . 2 

0 . 
o 7 

Total Undissolved Solids 

Oil (Solvent Soluble) 

Acid Solubles 

Iron as 

Calcium as 

Magnesium as 

Sulfate a s _ 

Organic (Ignition Less) 
Acid Insolubles 

Sand & Clay 
Barium Sulfate 

mg/ l 

(Quan.). 

(Qual.). 

Scaling Tendency 

Calc. Solubility I A . 1 2 meq/ l . Percent Saturation 

Calc. Solubility meq/ l . Percent Saturation 

I 0 0 . 0 0 

The sample consisted of one quart bottle of cloudy water with black sedimeit . 



Atlar»icRichfieldCompany North American Producing Division 
New Mexico-Arizona District 
Post Office Box 1710 
Hobbs, New Mexico 88240 
Telephone 505 393 7163 yr 
June 15, 1976 

New Mexico O i l 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 i n 
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 t r u l y , 

LCH/rd 
Attachment 

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

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



PRODUCTION PROFITS, INC. 
Petroleum Service Laboratory 

DALLAS. TEXAS 

cumnt Atlantic Richfield Company 

Field Shugart 
Formation 
Source of Sample. 

Date Collected 

.County Eddy 

.Lease Swearittgen, 

.Depth 

.State Mew Mexico-

.Well No.. 

.Perf. 
Produced Water Sample 

5/76 
1 C Is. 

-by-

REPORT OF WATER ANALYSIS 

Lab. Number _ 

Totaf Dissolved Solids. 

20 

Specific Gravity 1 . n 7 n g P H 
1 0 0 3 5 6 Resistivity (Ohmmeters at 6 8 ' F.)_ . 0 R 7 Hydrogen Sulfide A R ^ R f l T 

15 

DISSOLVED MINERAL ANALYSIS PATTERN 

10 5 0 5 10 15 20 
N a »IMjlHI|HII|IIH|<HI|l l l l | l l l l | l l l l | lMI|l l l l | l l l^l l l l | l l l l | IHI| l l l l | l l l l | I IM|l l l l | l l 

1000 I ' 1 1 

IBl|lHl|llll|llll|llll|llll|llll|llllft̂  

M i l | I I M | I I M M I I I | I M I | l l l l j l l t l | l l l l | l l M | H 1 l | l l l l | l l t l | I H I | i m | H H | I I H Q | 

• 1 1 j1000 

Ca 

100 

Mg 

100 
lllllllttlllllllllllillllllllllllf 

Fe 

una. 
l l l l l l l l lMl l l l l l l l lMl lMl l lMl l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l i l l l l l l l l l l l l l l lH l l l l l l IH l l l l l l l l l l l l l l l l l l l l l l l l l l l n i l l l l l l l l l l l l l l l l l l l l l l l l l l l lU l l l l l l l l l l l 

(Number Below lon Symbol indicates meq/Scale Unit) 

iinliiiiliHiliiiiliiiil CO, 

DISSOLVED SOLIDS ANALYSIS 

Total Solfds (Cafe.) 

Sodium (Cafe.) 

fron (Dissolved) 

Barium 

Calcium 

Magnesium 

Chloride 

Bicarbonate 

Carbonate 

Sulfate 

TOTAL IRON 

SOLUBILITY CALCULATIONS 

Calcium Carbonate Stability Index at 77' F 

Calcium Sulfate Stability at 95'F 

Concentration 7 6 * 9 6 meq/l. 

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

REMARKS 

PRECIPITATED A N D SUSPENDED SOLIDS ANALYSIS 

17 

mg/l meq/l 

100356 
31800 1382 .2 

0 0 • 
- -

2770 138 • 2 
2700 221 • 9 

58600 1652 .5 
786 12 .9 
0 0 • 

3700 77 .0 

Totaf Undissolved Solids 

Oil (Solvent Soluble) 

Acid Soiubfes 

fron as 

Calcium as 

Magnesium as 

Sulfate as 

Organic (Ignition Loss) 

Acid fnsofubfes 

Sand & Clay 

Barium Sulfate (Quan.). 

(Qual.). 

Calc. Solubility 7 8 • 8 8 meq/ l . 

Calc Solubility meq/ l . 

mg/l 

Scaling Tendency POS » 

Percent Saturation 97 »56 

Percent Saturation 
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AtlanticRichfieldCompany North American Producing Divistbn 
Permian District - West Area 
Post Office Box 1978 
Roswell. New Mexico 88201 
Telephone 505 622 4041 

March 20, 1973 

' 1 A p 

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

Attention: Mr. A. L. Porter, Jr., 
Se cret ary-Dire ctor 

CorrojsignCoupon Results as per 
Lssi^r:fS!ae^R-2969 entered 

r i n Case No. concerning 
Aantio RicfatTcld 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. C. Hudry 

Attachs. 

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

New Mexico State Engineer's Office 
State Capitol 
Santa Fe, New Mexico 875OI 
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ATLANTIC RICHFIELD COMPANY 

ATLANTIC T H E A T L A N T I C R E F I N I N G C O M P A N Y 
I N C O R P O R A T E D - 1STO 

P E T R O L E U M P R O D U C T S 

August 10, 1966 

NORTH A M E R I C A N P R O D U C I N G GROUP 

N E W M E X I C O - A R I Z O N A D ISTRICT 

S. L. S M I T H , D I S T R I C T M A N A G E R 
J A C K B I A R D , D ISTRICT L A N D M A N 
E. R. D O U G L A S , D ISTRICT GEOLOGIST 
A. D. K L O X I N , D ISTRICT D R L G . ft PROD. S U P ' T . 
M. D. ROBERTS, DISTRICT GEOPHYSIC IST 
W . P. T O M L I N S O N , D I S T R I C T ENGINEER 
B. R. W A R E , D I S T R I C T A D M I N I S T R A T I V E S U P ' V . 

S E C U R I T Y N A T I O N A L B A N K B L D G . 

M A I L I N G A D D R E S S 

P, 

R O S W E L L , 

O. BOX 1 9 7 8 

N E W MEXICO 8 8 2 0 1 

Nev Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa Fe, Hew Mexico 

JL. 

Attention: Mr. A. L. Porter 
Secretary Director 

Re: Corrosion 
as per Co; 
entered 
Atlantic R±c 
Swearingen-Shugart Waterflood 
Project 

oncerning 

Gentlemen: 

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

Yours very truly, 

W. P. Tomiinson 

WPT:Jcb 

cc: Hew Mexico Oil 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 
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