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BEFORE THE 
OIL COTEERYAfiOW COMMISSIOTT 

SASTA FE, NEW MEXICO 
JULY 27, I960 

EXA^HEH HEARIHg-

IN THE MATTER OP: 

CASE 202i| Application of Humble Oil & Refining Company for 
and an order authorizing i t to institute a pressure 

maintenance project In the Horseshoe-Gallup Oil 
Pool by the injection of water Into the Gallup 
formation through 29 wells located in Sections 3, 
Ij., 9, 10, and 11, Township 31 North, Range 17 
West, San Juan County, Hew Mexico. Applicant 
further seeks the adoption of special rules gov
erning the operation of said project. 

CASE 2025 Application of Socony Mobil Oil Company for per
mission to convert to water Injection i t s Navajo 
MA t t Well Ko. 9, located In M/% m/% of Section 
li}., Township 31 Worth, Range 17 West, Rio Arriba 
County, Hew Msxioo, in conjunction with a pro
posed adjacent pressure maintenance project in 
the Horseshoe-Gallup Oil Pool. 

BEFORE: 

Daniel S. Nutter, Examiner. 

S C R I P T OP I I O C E S D I | G S 

MR. NUTTER: The next case wi l l he Case 202k. 

MR. PAlHIEi Case 202I+. Application of Bumble Oil & Re

fining Company for an order authorising i t to Institute a pressure 

maintenance project in the Horseshoe-Gallup Oil Pool by the injec 

tion of water into the Gallup formation through 29 wells located 

In Sections 3, k» 9, 10, and 11, Township 31 Worth, Range 17 West, 
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San Juan County, Wew Mexico. Applicant further seeks the adoptiorf 

of special rules governing the operation of said project. 

MR. BRATTOW: Howard Bratton, Hoswell, appearing on he-

half of the applicant, Humble Oil & Refining Company. He have one 

witness. I ask that he be sworn. 

MR. ERREBOs I f i t please the Consul sal on, I»ra Burns Er-

rebo, appearing on behalf of the application of Socony Mobil Oil 

Company. Socony Mobil Oil Company has an application for conver

sion to water injection of the Havajo MA n Wo. 9 in Case 2025,which 

immediately follows this case on the docket. The TJavajo "A" TTo. c 

i s designed and proposed as a buffer well on the south boundary of 

the pressure maintenance area, which wi l l be proposed by Humble 

here today. We would like to ask that for the purposes of hearing 

and receiving evidence that the Commission combine these two case!?, 

and then issue separate orders. 

MR. HOTTER: In other words, your motion i s for the con

solidation for hearing purposes only of Cases 20214, and 2025? 

MR. ERREBO: True. 

MR. BRATTOW: Pine. 

purposes, 

Srrebo? 

MR. WJTTER: The cases w i l l be consolidated for hearing 

MR. BRATTOH: Are you going to have any witnesses, Mr. 

MR. ERREBO: We w i l l have one witness. 

' (Witnesses sworn) 
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WILLIAM £?. DTOON, 

called as a witness, having been f i r s t duly sworn, testified as 

follows! 

DIRECT EXAMINATION 

BY MR. BRATTOHi 

Q ¥111 you state your name, address, by whom employed? 

A William G. Button. Petroleum engineer for Humble Oil 

& Refining at Hobbs, New Mexico. 

0. Will you state briefly your qualifications? 

A I received a B.S. in petroleum engineering from Color

ado School of Mines. Had approximately a year's training assign

ment with Humble, and attended their reservoir engineering school, 

and worked three years with the reservoir engineering department. 

I am currently doing reservoir engineering work at Humble»s Ros

well district office. 

Q The area in question i s within your jurisdiction? 

A Yes. 

Q You have made a reservoir study of this area? 

A Yes, s i r , 

MR. HRATTOlft Are the witness* qualifications acceptable!? 

MR. HOTTER! Yes. Please proceed. 

{Whereupon, Applicant* s Exhibits 
Nos.l through 7 were marked for 
identification.) 

Q (By Mr. Bratton) Turn to Exhibit Wo. 1, and explain 

what i t i s and what i t shows. 
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A Exhib i t No. 1 i s a map of the Horseshoe-Gallup O i l Pool . 

The area cross-hatched by the black ou t l ine i s the old Chimney Hock 

po r t i on of the f i e l d which was consolidated i n t o the present Horse

shoe-Gallup Pool, and i s also the area to which Humble confined ± ta 

study. The area out l ined i n red i s the proposed pro jec t area which 

Humble i s request ing. This map shows the p rox imi ty of Humble*a 

p ro jec t to A t l a n t i c ' s approved p r o j e c t , which i s out l ined i n green. 

As you w i l l note on t h i s E x h i b i t , at Humble*s southern lease l i n e 

o f f s e t t i n g Mobil i n Township 31 North, Range 17 West the f i e l d 

necks down t o a very narrow o i l productive i n t e r v a l , approximately 

two locat ions wide. This necking down f a c i l i t a t e s a cooperative 

water i n j e c t i o n pro jec t and w i l l allow the creat ion of a water 

block at t h i s poin t which w i l l block communication f rom Humble*a 

p ro jec t w i t h the larger or the o r i g i n a l Horseshoe-Gallup Pool to 

the southeast, which i s presently being studied and evaluated f o r 

u n i t i z a t i o n purposes. 

Have you made a study of Humble*s proposed p ro jec t here 

and made a cross-sect!on based thereon? 

A Yes, s i r . 

Q Turn t o your Exh ib i t No, 2, now, which i s your cross-

sect ion, and expla in what i t shows. 

A Exh ib i t No. 2 i s a series of three cross-sections, the 

map showing how they l i e through the f i e l d . This Exh ib i t demon

strates the con t inu i ty of the sand to he f looded and, in add i t i on , 

cross-sections BB Prime and CC Prime Indicate the sand pinchouts 
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which occur to the southwest aad northeast of the f ie ld as demon

strated by the logs on the furthest extremities of these two cross-

sections. 

Q This just generally shows the continuity of the sand in 

the area? 

A And the definition of the reservoir by sand plnchout. 

Q Then, have you made a structure map of the area? Your 

Exhibit Wo. 3, wil l you refer to i t , please? 

A This Exhibit delineates the oi l column and shows the 

control that the structural influence has on the trap condition by 

the presence of the two gas caps. The o i l accumulation i s in e 

paddle between two structural highs* 

Q I s there anything else you care to say with regard to 

your structure map, now, Mr, Button? 

A Wo, s i r . 

0, Turning now to your Exhibit Wo. L\., which i s the proposed 

water flood pattern within your project area, wi l l you explain what 

that shows. Mr. Button? 

A The red outline on Exhibit If. i s the proposed project area 

which Humble i s requesting. The wells circled by the dashed eircleis 

are the proposed injection well3. 

Q And to the south and east l ies the Mobil area, which 

would be the water block? 

A Yes, s i r . We are mainly dealing with Mobil's lease in 

Section 3ij.. I t ' s the only one that offsets our production, but theV 
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also offset a Humble lease, which i s nonproductive in Section 13* 

Q What are the allowables of the wells i n the red area, 

the project area? 

A This project w i l l have 29 injection wel ls , one of whloh 

remains to be d r i l l e d . The current allowable from the proposed in

jection wells i s 605 barrels per day. The 29 producing wells have 

a current allowable of 52.5 barrels per day, for a total allowable 

for the Humble Navajo "P" and "G" lease of 1130 barrels per day. 

Q What allowable provisions have you requested ln your 

application? 

A I t i s proposed that Humble*s flood receive the same 

treatment as Atlantic*s Horseshoe-Gallup project that they requested 

ln Case 1979, and was approved by Commission Order R-1699. 

Q, What i s that, Mr. Dutton? Explain what that i a . 

A The allowable provisions that they requested? 

C, Yes. 

A Bas ica l ly , they requested a project allowable equal to 

the sum of the capabil i t ies of the individual producing wells not 

to exceed top allowable and top allowable credit for a l l inject ion 

wel ls . 

Q And that's the provisions of that Order and that's a l l 

you are asking i n this case? 

A Yes, s i r . 



PAGE 7 

Q What would the Immediate project allowable be under 

these proposed rules? 

A Humble1s Immediate project allowable would be 2,555 bar

rels per calendar day, assuming the remaining injection well i s 

drilled immediately. 

Q We'll get, in our next Exhibit, into the production, the 

present production of these wells, but as a matter of fact, can 

thi-9 project area, or are these wells now capable of that kind of 

producti on? 

A Wo, s i r . They have declined considerably in capacity 

and have l i t t l e capacity in excess of their existing allowables. 

The excess capacity above the present 2525 barrel a day allowable 

i s virtually n i l because there are only four top allowable wells 

and two of these wi l l be converted to injection. 

Q Actually, there are only two top allowable wells— 

A That could take a transfer. 

Q —that could receive a transfer before you get a response 

from the pressure maintenance? 

A Tes, 

Q Would you explain the flood pattern that you have set up 

here? 

A We are proposing a compensatory injection pattern, as 

pointed out earlier, you see i t better on this Exhibit. The reser

voir necks down to your southern lease line and cooperative injec

tion can be obtained by Injecting Humble'a WG" k and "Gtt 5, and 



PAGE 8 

Mobil inject ing their "A" 9. In addition to creating compensatory 

inject ion at that point, this w i l l also create a water block which 

w i l l block communication with the major portion of the Horseshoe-

Gallup f i e l d to the southeast. 

Q And your pattern i s shown on this Exhibit as well as 

the outline of your proposed project area? 

A Yes, the dark blue l ines are connections from the injec

tion wel ls . 

Cl The project area i t s e l f includes only producing acreage 

or acreage upon which wells are dril led? 

A I t includes developed l|0-acre units , yes, s i r . 

Q Do you have anything else you care to say with regard 

to this Exhibit , Mr. Dutton? 

A We have informed our offset operatora of th i s plan, of 

our plan of operation here and have requested their cooperation 

and proposed to offer them the same provisions we have offered Mo

b i l , to furnish them water at Humble*a handling cost pending ap

proval of the Navajo Tribal Council. 

Q Under this arrangement, i f you do or don't have any ad

ditional cooperation from any other operators, the only ones whose 

correlative rights could be violated would be Humble*a? 

A That i s correct. 

Q The entire area i s Navajo royalty, i s i t not? 

A That's right. 

Q, A l l the area and the surrounding area i s the same basic 
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royalty owner? 

A Yes, s i r . 

Q Turn to your Exhibit Wo. 5, Mr. Button. Go through thene 

and explain what your Exhibit 5 shows with relation to a l l of your 

wells i n t h i s area. 

A Well, Exhibit 5 was prepared and submitted with the ap

plication to include the casing information on the injection wells. 

I t was further enlarged to show the i n i t i a l potential and the May 

»60 production of the individual wells, and cumulative production, 

which exhibits a magnitude of decline by individual wells. I t fur 

ther shows the status, the proposed status of a l l the wells under 

the proposed program. As stated previously, we said our producing 

wells were not capable of the proposed project allowable. Por ex

ample, "P" 1| has declined from 77 barrels to 31 barrels per calen

dar day, per dayj "PM 11 has declined from 92 to 9 barrels per dayj 

"F" 19 from 108 to k9 barrels per day; "P" 22 has declined from 102 

to 2l\ barrels per day. A l l of this decline has occurred since com

pletion, which i s a matter of 12 to 1^ months* int e r v a l . 

Q This shows a l l the wells, both injection and producing, 

that w i l l be i n the area? 

A Yes, s i r . I t also includes the additional injection 

well to be d r i l l e d . 

Q I t shows your casing program and your cementing as well 

as showing the status of these wells, aa f a r as production, that 
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they are on the decline? 

A Yes, a i r . 

Q In your opinion, i s the casing and cementing program 

such as to protect any f resh water strata i n the area? 

A Yes, s i r , i t i s . 

MR. NUTTER J What w i l l be the number of the proposed 

w e l l , Mr. Button? Is that Wo. 

A The proposed— 

MR. WDTTER: In jec t ion well? 

A Yes, s i r , Wo. I t s location i s , I believe, 1,000 

feet from the South l i n e , 1980 from the East l i n e , Section 10. 

MR. BRATTOWs Did you hare i t located, Mr. Wutter? 

MR. WUTTER: Yes, s i r . 

MR. BRATT0W: A l l r i g h t . 

Q (By Mr. Bratton) I s there anything else that you would 

l i k e to comment about Exhibit Wo. 5? 

A Wo, s i r . 

0, Turn to your Exhibit Wo. 6, Mr. Button, and state what 

that shows. 

A This i s a performance curve on the combined Humble Nava

jo "F" and "0" lease. As th i s curve indicates , i t emphasizes the Re

cline i n production which has been experienced. I t emphasizes the, 

need f o r immediate pressure maintenance project i n order to pre

vent waste and guarantee maximum economic return. 

Q I t shows that you are just over the top of production 
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and on the way down? 

A I t shows that we're definitely declined in production. 

Q In this connection, Mr. Button, i s there a necessity for 

an immediate order on this project? Are you in a hurry on i t? 

A Yes, s i r . In addition to economic reasons for desiring 

immediate approval, we are very anxious to receive approval of 

this project in order that the equipment,which i s on hand,can be 

installed before cold weather sets in to hinder or defer i t s in

stallation. 

Q Turn to your Exhibit Ho. ?, Mr. Button, which, I believe, 

are just the logs of the wells? 

A Yes, s i r . 

Those are the logs of what, a l l the wells i n the area? 

A Exhibit 7 i s a copy of the log on a l l the proposed in

jection wells, plus a log on our Navajo "F" water Well Wo. 1, 

which w i l l be our water source well. One copy of these logs was 

submitted with the application, and we are furnishing a second 

set. 

Q Mr. Button, i s this program i n the interest of conserva

tion? Where are you i n relation to the development production 

history of t h i s area? 

A My study indicated that primary recovery would be i n the 

order of 13 percent of the original o i l i n place. This proposed 

project i s estimated to increase recovery to lj.2 percent recovery 

of the original o i l l n place. The value of the additional re-
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covery i s considerably in excess of the investment required to 

instal l the project. In view of this, I think we can definitely 

say that this project wil l contribute considerably to the conser

vation of o i l . 

Q How about your water source? 

A Our water source i s located on Navajo "F" lease, and 

I t ' s completed in the Morrison formation. 

Q And do you have permission to use this water? 

A Yes, s i r . By letter from the Navajo Tribal Council, 

dated February 23, I960, the permission was granted to use the 

water for water flooding on Humble*s leases. I t i s our intention, 

in order to obtain the most efficient flooding of this area, to 

offer Mobil and any other offset operators water at Humble»s 

handling cost. Permission has been requested of Navajo Tribal 

Council to do this, but has not as yet been obtained. 

Q That's just a matter of process, it*s going toward the 

same end that they have already approved? 

A That's correct. 

Q Have you complied with the requirement of furnishing in

formation to the State Engineer in connection with the water and 

casing program and so forth? 

A Yes, in our letter of July 1st, I960, subsequently aoknow 

lodged by their letter of July 8. 

Q This area i s entirely Navajo and i s under the supervi

sion of the U.S.G.S.? 
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A That I s correct. 

Q Have you submitted this matter of the TJ.S.G.S. for thei^ 

approval? 

A Yea. s i r , and we received their approval in their letter 

of July 7. 

Q Will you explain very briefly, without going into de

t a i l , just exactly what you are requesting in your application in 

connection with this matter? 

A As requested in Humble*s application, we are requesting 

authority to install a pressure maintenance project by conversion 

of the proposed injection wells shown on Exhibit k to water in

jection. As stated previously, we are very anxious to receive 

this approval in order that our equipment Installation may be com

pleted before cold weather sets in. We are requesting a project 

allowable for the proposed project area as outlined on Exhibit 1+. 

The requested project allowable i s the same as that granted At

lantic, which i s equal to the sum of the capabilities of the in

dividual producing wells, not to exceed top allowable, plus top 

allowable credit for the injection wells. Each producing well 

will remain subject to limiting C-OR with voidage replaced. 

Monthly pressure maintenance operators' reports will be submitted 

for the allowable for the several wells in the total project a l 

lowable on which the Commission will calculate succeeding month's 

allowable. We are further requesting that administrative approval 

to expand this project, the project area to d r i l l or to convert ad-
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ditional wells also be granted. 

Q I n your opinion, would the granting of the application 

be i n the interest of conservation and protect correlative rights? 

A Yes, s i r , i t would. 

Q Do you have anything further to offer i n this case, Mr. 

Dutton? 

A Wo, s i r . 

0, Did you prepare a l l of Humble* a Exhibits here? 

A Prepared or under my supervision, yes, s i r . 

MR. BRATTON: We would offer Humble»s Exhibits 1 through 

7f inclus ive . 

MR. NUTTER: Humble*s Exhibits 1 through 7 w i l l be ad

mitted. 

(Whereupon, Rumble's Exhibits Nos.l 
through 7 were received in evi 
dence.) 

MR. BRATTON: That concludes our direct examination. 

MR. NUTTER: Does anyone have any questions? 

MR. ERREBOt Yes, I have a question. 

MR. NUTTERs Mr. Errebo. 

CR OS 3-EXAMI NAT I ON 

BY MR. ERREBO: 

Q With regard to your injection wells if. and which im

mediately offset the Mobil lease, the Mobil lease i n Section l i j . , 

under the rules which you propose, would eaeh of those wells re

ceive 70 barrels a day, which could be transferred? 
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A The Injection wells ultimately would receive 70 barrels 

a day. Well, in i t ia l ly , under Atlantic 1s rules, they would re

ceive i t immediately. The injection wells wouldj we could not 

produce i t , but they would receive i t . 

Q You mean your project would not be able to produce i t , 

i s that i t? 

A Our producing well capability would not allow us to. 

MR, ERREBO: That's a l l I have. 

MR. NUTTER: Any further questions? 

MR. PAYNE: Yes, s i r . 

MR. NUTTER: Mr. Payne. 

BY MR. PAYNE: 

Q Mr. Button, I understand that the Horseshoe-Gallup Pool 

actually has two producing zones} i s that right? 

A Yes, s i r . 

Q Bo you intend to flood both of them? 

A We intend to flood the lower, as we cal l i t , the "B" sand, 

which i s the only one present under Humblefs acreage. 

Q Are you going to inject the tubing? 

A Propose to Inject down the casing. 

0, How old are these wells? 

A Earliest one i s not quite two years old, and the latest 

one about a year old. They're very near. 

Q Will Humble be satisfied with an order that limited the 

allowable to a well which offsets a well outside the project area 
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to top unit allowable? In other words, not transfer your allow

ables to wells which offset someone else who i s not in the pro

ject area} at least until such time as that well has received a 

response from water injection? 

A If I follow you right, well, for example, our No. 1— 

Q Yes. 

A —and Mobil did not inject their No. 9. 

MR. NUTTER: A better example, I * . Dutton, would be 

your No. 2 Well over in Section k offsetting Baylls? 

A We would, under the provisions granted Atlantic, we woulld 

ultimately desire to have two times top allowable assigned to that 

well, assuming that would be after response. 

Q After response? 

A Yea. 

MR. NUTTER: You weren't aware that this provision in 

Atlantic's hearing i s up for hearing de novo? 

A Yes. But pending the outcome of that under the present 

rules, we would desire equal treatment with Atlantic. We would 

abide by whatever rules come out of the other hearing. As stated 

previously, our main interest here Is to get approval of the pro

ject In order that we can get our equipment installation going. 

0, (By Mr. Payne) Do you anticipate, Mr. Dutton, that in 

a i-elatively short period of time this entire pool wi l l be water 

flooded? 
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A I don't know the time involved, but eventually I t should 

a l l be flooded, yes, s i r . 

MR. PAYNE: Thank you. 

3Y MR. NUTTER: 

Q Mr. Dutton, you heard counsel for Honolulu request that 

that case be dismissed, Do you know what the status of Honolulu's 

plans I s for conversion of a well out there on their acreage? 

A I don't know exactly what prompted a l l of that, and I 

don't feel qualified to make a statement along that l ine. 

4 I see. So, you are not aware whether they plan to go 

ahead and inject some water out there or not? 

A A l l of our offset operators have been offered and re

quested to cooperate with us and exactly why they have withdrawn 

from the hearing, I cannot state. 

MR. PAYNE: Do you propose to initiate your entire pro

ject a l l at the same time? In other words, put a l l your wells on 

injection at once? 

A Yes, s i r . 

Q (By Mr. Nutter) What i s the total cumulative production 

to date from this area, Mr. Dutton? 

A As Exhibit 5 indicates, production through the end of 

May was ij.8ij.,076 barrels. 

0„ What i s your estimate of total production by primary 

means only for this area? 

A 1,935,000 barrels. 
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Q So you might say thi s i s 25 percent depleted, as far 

as primary i s concerned, approximately 25 percent? 

A Ho, i t ' s approximately--of the original i n place? 

Q No, your expected ultimate? 

A Right. 

Q You are expecting about two mi l l i o n . You have roughly 

half a million? 

A We have produced right at four point seven percent of 

our estimated primary. 

Q What percentage did you anticipate that you would re

cover on primary? 

A 18 percent. 

Q And you expect to raise t h i s to ^2— 

A \\Z percent. 

Q — b y water injection, and gain an additional two millioi|» 

barrels of oil? 

A That i s correct. 

Q Have you made tests, Mr. Dutton, of the water from your 

water well i n the Morrison formation to test i t s compatibility— 

A Yes, air. 

Q — w i t h formation waters here? 

A Yes. The matter of formation water i s very d i f f i 

c u l t . This has produced very l i t t l e water. You just get a trace 

of i t , but by simulating other Gallup waters and on Gallup sand 

floods from t h i s f i e l d , we have found i t to be compatible. 
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Do you anticipate any serious treating problem for this 

water? 

A Wo, s i r . 

Q Wil l you be using an open system or closed system? 

A Closed system. 

C, I note, Mr. Button, that you have several wells which 

have high GOR's. You are requesting a net water inject ion gas 

credit be allowed for these high GQR wells? 

A These wells , yea, specif ic reference to "F" 9, I would 

imagine, and "P" lj.0, these wells , " F n 9 w i l l be converted to 

inject ion. And these "nigh GOR» s are not a function of completion 

but s t r i c t l y of their proximity to the gas cap. 

C; I see. 

A They w i l l be closed i n . I haven't done any figuring on 

i t , but I doubt i f the net rat io rule w i l l amount to anything 

to Humble at a l l . 

Q Of the three high rat io wel ls , only one w i l l be a pro

ducer; that's "F" I4.I. What i s the location of i t ? 

A "P" l\l i s again closed to the gas cap, i f you w i l l 

make reference to Figure 3,— 

Q Yes. 

A —Exhibit 3. 

0 Everything to the south of that dotted line would be 

gas productive within the limits of the pool; i s that correct? 

A Within the accuracy you can define a gas contact, yes, 
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s i r . 

Q Th© acreage t o the northwest of the dotted l i n e i n the 

upper l e f t -hand corner of t h i s Exh ib i t would be gas productive? 

A 

:~l 

A 

The area south of the dotted l i n e . 

The other dotted l i n e up I n the upper l e f t -hand corner—f 

Yes, s i r . 

Q —northwest of that l i n e would be gas productive? 

A Yes, s i r . 

Q I see. TTow, your estimate of al lowable, I t h ink you 

stated you had approximately 2555 barrels? 

A Tha t , s co r rec t . 

1 What i s that assuming, 70 bar re l s per day f o r 29 i n j e c 

t i o n wells? 

A 29 i n j e c t i o n w e l l s , and the present c a p a b i l i t i e s i n the 

19 producing w e l l s . 

0, I see. Of the two sands that are productive I n the 

Horseshoe-Gallup Pool, the one tha t you've labeled Gallup "B" 

sand on your cross-section I s the lower sand; i s that correct? 

A Yes, s i r . 

Q And you show Gallup "A f ! sand I n the long cross-section 

i n a few w e l l s . I s that i n t e r v a l perforated I n those wells? 

A I could not t e s t i f y t o t h a t . That i s , I bel ieve that 14 

on other operators ' leases. Possibly— 

Q I t i s i n a l l cases except one? 

A R, C. M i l l s . 
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0, Sour No. If. "G" Navajo shows that sand? 

A I t I s not perforated i n that w e l l . 

0, So, a l l of your f looding a c t i v i t i e s w i l l be i n the loweij» 

sandj l s that correct? 

A Yes, s i r . 

3 Are you perforated i n the upper sand I n any wells? 

A The only place we even catch a very l imited amount of 

the upper sand i s r igh t along th i s area of f se t t ing Mobil. ?hey 

aren't completed i n that sand. You cannot make a commercial 

completion i n i t on our acreage. 

Q So, you haven't perforated the upper sand i n any wel ls j 

I s that correct? 

A No, s i r . 
BY MR. PAYNE: 

Q Mr. Dutton, did you say the Baylis and 

Honolulu lease In Section 5 was,generally speaking, the gas cap 

area? 

A By our geological information, they should have gas con

tact on their acreage. I f you notice, Baylis No. 5 i s a gas wel 

or was at one time. 

Q So that when your No. 2 wel l i n Section k responds to 

i n j e c t i o n , i f you didn ' t have complete f l e x i b i l i t y In transferring 

your allowable and producing i t out of that we l l , you might have 

some o i l pushed Into the dry gas sands outside your project area? 

A I f we I n s t a l l th i s t o t a l project immediately without 

o f f se t t i ng cooperation, we could push some o i l that way. That i s 
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correct. 

Q So that i t would be to everybody's benefit i f another pro

ject i s started offsetting you here? 

A Well, that I s our ultimate desire,to get everybody's co

operation a l l the way around us. 

BY MR. NUTTER: 

Q Has Humble conducted any negotiations with Bayl is to dis

cuss the poss ib i l i ty of putting an inject ion well on their acreage? 

A We have contacted a l l of our offset operators and re

quested their cooperation with the exception of Mobil. We don't 

have anything from them at the present time. 

Q I s there any poss ibi l i ty that this area may be unitized 

at some future date? 

A Not the northern portion of i t , I don't believe so. 

MR. NUTTER: Are there any further questions of Mr. Dut

ton? He may be excused. 

MR. BRATTON: I want to ask one or two questions. 

MR. NUTTER: Oh. 

REDIRECT EXAMINATION 

BY MR. BRATTON: 

Q On this question of top allowables offsetting, offset 

operators, do you have any top allowable wells offsetting anybody 

here? 

A We have one. Our "P" 3 offsets Honolulu, but that i s one 

of the top allowables that w i l l be converted to Injection. 
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Our other top i s "P" 6, which does not offset anybody, "p" 8 

does not offset anybody, and WP" 39 does not offset anybody. 

Q So, actually, i t ' s a question of whether you have a 

single or double allowable for wells offsetting adjoining proper

t i e s rather academic under your proposed pattern here? 

A That i s correct; we couldn't produce i t . 

0, Wow, when you said you would recover L\.2 percent by 

pressure maintenance and secondary recovery in th i s area, that I s 

actually I4.2 percent of a somewhat smaller area than your primary 

area you were talking about? 

A That i s correct. That i s IL2 percent from the area en

closed by our pattern* The 18 percent recovery as applied to 

primary applies to the total area as defined by the reservoir 

configuratlon,pinchout, and gas contact. 

Q So, your percentage of total primary would be a l i t t l e 

less than 1*2 percent, but i t would s t i l l be in the magnitude of 

20 percent or 22 percent of total o i l above what you would get by 

primary method? 

A I f you are referring to the original in place underlying; 

a l l of Humble's acreage, yes. 

MR. WOTTBRJ Do I follow you correctly, s i r , that the 

18 percent represents the entire productive area that Humble owns 

whereas the l\2 percent i s restricted to the project area only? 

A Which i s the restricted area that w i l l be affected by 

inject ion. 
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MR. NUTTER: So those two figures cannot be compared 

in the strictest sense? 

A No. s i r , 

Q, (By Mr. Bratton) I f you were to have a figure compar

able to your 13 percent, i t would probably be in the neighborhood 

of I4.0 percent, wouldn't I t? 

A Yes, s i r . 

Q A l i t t l e smaller than the I4.2 percent? 

A Yes, air . I can probably clarify that a l i t t l e right 

here. The total o i l productive acreage, Bumble's total o i l pro

ductive acreage i s 16,800 acre feet; for the pattern enclosed 

or the area enclosed by the pattern la 15,200 acre feet. 

That I s the difference that they are based on. 

Q Do you have anything else you care to state, Mr. Duttonf 

A No, S ir . 

BY MR. PAYNE: 

C At such time as one of the wells did receive a response 

which was offsetting the well not I n the project, would you anti

cipate that there should be any top limitation on that well? 

I t ' s received a response, but i t offsets a well which i s outaide 

the project area? 

A I may need to huddle on this. We would have to look 

at i t on the individual basis, depending on what our injection 

program was, and how migration was going at the time. 

Q The reason I brought I t up, I'm s t i l l somewhat concerned 

ACROSS EXAMINATION 
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about t h i s gas cap area. I f those wel l s were r e s t r i c t e d to normal 

u n i t a l lowable , and your w e l l which had received a response was 

r e s t r i c t e d to two times top u n i t al lowable, some of the o i l mighi 

end up i n the dry gas sand which nei ther w e l l got a chance t o 

produce. At l eas t , t h a t ' s a pos s ib i l i t y ; ; I s n ' t i t ? 

A There* s some conjecture r i g h t here on exactly what our 

o f f s e t operators are going to do, but I f e e l f a i r l y safe i n say

ing that before too long I n t i e near f u t u r e our pa t te rn w i l l be 

set,and I n j e c t i o n w i l l be ins t iga ted along the gas cap, 30 you 

w i l l not have to worry about pushing I t I n t o the gas cap. 

MR. BRATTON: Would i t be a f a i r statement to say that 

Humble i s going to seek cooperation and, as you say, attempt to 

complete the pattern? 

A Right . 

MR. BRATTON: And i f a situation arises where i t ap

pears that some o i l i s going to be pushed into a dry gas zone, 

that Humble w i l l come before the Commission to seek to prevent that 

situation? 

A As stated previously. Humble, pending approval of the 

Navajos,, we are I n s t a l l i n g plant f a c i l i t i e s , our water source 

i s capable, and we w i l l furnish offset operators water at cost 

to get their cooperation. 

MR. BRATTON: Do you have anything further? 

A No, s i r . 

MR. NUTTER: I s there anything f u r t h e r f rom Mr. Dutton? 
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He may be excused. 

(Witness excused) 

MR. HOTTER. Do you nave anything f u r t h e r , Mr. Bratton? 

MR. BRATTON: Ho, s i r . 

MR. NUTTER: Mr. Errebo. 

MR. ERREBO: I f i t please the Commission, we would l i k e 

t o c a l l Mr. M i l l s at t h i s time as a witness. 

ROBERT MILLS, 

ca l led as a witness, having been f i r s t duly sworn, t e s t i f i e d as 

f o l l o w s : 

DIRECT EXAMINATION 

BY MR. ERREBO: 

Q State your name, please. 

A My name i s Robert M i l l s . 

Q Mr. M i l l s , where are you employed, i n what capacity, 

and by whom? 

A Senior production engineer f o r the Mobil Oil Company 

In Durango, Colorado. 

Q Have you ever appeared before this Commission as an ex

pert witness? 

A No, s i r , I have not. 

Cl Would you give the Commission s t a f f a b r i e f resume of 

your experience and education? 

A Yes. I graduated from the Un ive r s i t y of Southern C a l l -

f o r n i a w i t h a Bachelor of Engineering degree, major I n petroleum 
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engineering and a minor i n geology. 1 worked f o r Mobil Oi l Com

pany, formerly General Petroleum Corporation, f o r seven years. 

Spent two years on an engineering t ra ining program i n Cal i forn ia . 

I worked one half year i n Wyoming, another year back i n Calif orals. 

as a junior engineer, and I have worked i n Durango, working the 

Pour Corners area f o r the past three and a hal f years. My work 

has involved d r i l l i n g , engineering work, development, and evalua

t i on work. 

MR, ERREBO: Are Mr. M i l s ' qual i f ica t ions acceptable? 

MR. NUTTER: Yes, s i r . That time i n Cal i fornia , I 

guess that was with General Petroleum? 

A That's r i g h t . We just changed our name January 1st t h i ^ 

year. Same organisation but Just a d i f fe ren t name. 

MR. HOTTER1 Same horse but a d i f f e ren t color? 

A No, i t ' s s t i l l red. 

MR. NUTTER: S t i l l red. 

k (By Mr. Errebo) Mr. t a i l s , as a part of your duties i n 

your location i n Durango, have you had occasion to become ac

quainted with the Mobil Oil Company's Navajo HA" lease, which was 

the subject of the previous Humble hearing? 

A Yes, s i r . 

C Well, actually, th i s lease offsets the area Involved i n 

the previous hearing, i s that not correct? 

A Yes, that i s correct. 

":. Are you fami l i a r with the application of the Mobil Oil 
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Company today insofar aa the injection into the Navajo nA" No. 9 

is concerned? 

A Yes, I am. 

(Whereupon, Applicant's Exhibits 
Noa.l, 2, 3 and I4. were marked f oif 
i dentif i ea t ion . ) 

Q I ' l l refer you to what has been designated, I believe, 

Mobil 's Exhibit No, 1, aad ask you to state just b r i e f l y what that 

shows? 

A I t ' s a p la t showing Mobil's Navajo "A" lease which Is 

shaded there i n red penci l . I t encompasses an area of about 1760 

acres, has 21 wells on i t . You w i l l note that Navajo "A" No. 0 

I s marked with a blue r ing around i t that denotes the wel l that 

we are requesting permission to in j ec t water In to . 

Q Now, does the Navajo "A" lease l i e between the Humble 

and Atlant ic areas which were depicted on Exhibit No. 1 of Humble 

Oi l & Refining Company? 

A Yes, i t does. 

Q Actually, the Mobil lease abuts each area, does 

I t , on opposite sides? 

A Yes, s i r , that 's correct. 

Q So the Mobil lease l i e s between these two areas, and 

what are the plans of the Mobil Oi l Company insofar as par t ic ipat ing 

i n either of these projects? 

A For the Immediate present, our plana would Gall f o r the 

conversion of Navajo "A" No. 9 to a water in jec t ion wel l to help 
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provide a buffer zone along the common lease boundary between 

Humble*s "Gtt lease and Mobil* s Navajo "AM lease to prevent migra

tion along that l ine. We have also been engaged in engineering 

committee activity with other operators in the f ie ld to the soutlji 

and east, an engineering committee which has been chaired by At

lantic. The ultimate hope there and goal i s to form a f ie ld-

wide unit for water flooding purposes; field-wide to the exclusion 

of Humble*s proposed water flood at the northwest extremity of the| 

f i e ld . 

Q I take I t that you anticipate that ultimately the Mobil 

Navajo "A" lease wi l l be taken Into the Atlantic unit, and the 

northwest boundary of the Atlantic unit wi l l be moved to what i s 

now the northwest boundary of the Mobil Navajo "A" lease? 

A Xes, s i r , that l a correct. 

Q 1*11 now refer you to Mobil's Exhibit No. 2, and ask yoiji 

to state what that i s and what i s shown thereon? 

A This i s a copy of the induction electric log of this 

proposed water injection well, Well No. 9, down in the 1,000 foot 
depth range i s shown the production, casing string, cementing in
formation, the perforations and the formation tops. 

What does the red color on that Exhibit depict? 

A I t depicts the zone into which we plan to inject water. 

0, Now, referring to the cross-section which Humble intro

duced as their Exhibit No. 2, does any part of the upper stringer 

appear in the log on this well that you are now— 

A Only a vestige of I t . It*a not deemed productive in 
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that area of the f i e l d . 

Q. Then, actually, you w i l l he in j ec t ing only to the lower 

zone which i s the main producing stones I s that correct? 

A Yes, s i r . 

Q I s the upper Bone behind the pipe now, or what I s i t s 

status? 

A 

Q 

A 

Q 

A 

Yes. s i r , i t has never been perforated i n th i s w e l l . 

When was th i s Navajo 9 completed? 

I t was completed i n June of 1959. 

What was the i n i t i a l potent ial on i t ? 

The I n i t i a l potential was 111*, barrels a day. 

Q What was the I n i t i a l gas-oil rat io? 

A 65 cubic feet per ba r re l . 

Q What I s the present a b i l i t y of the wel l to produce? 

A Well, i n June of I960, i t s average dally production was 

19 barrels per day. 

Q What I s the present gas production? 

A I t * 3, on the basis of recent gas-oil r a t i o tests, I t*3 

reported as too small to measure. 

k Now, 1*11 refer you to your Exhibit No. 3, and ask you 

to explain just b r i e f l y what that shows? That actually depicts, 

does i t not, the information that you have Just given? 

A That i s correct. Exhibit No. 3 i s a production curve 

f o r both o i l and gas production of Navajo "A" No. 9 by months 

since the time of i t s completion. 
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r : I s there anything I n connection with that Exhibit which 

you would par t icu lar ly desire to c a l l to the at tention of the 

s t a f f ? 

A I think i t ' s s ignif icant that wi th in the f i r s t few 

months a f t e r completion, there was a rather marked decline i n o i l 

production. There i s s t i l l some tendency towards decline, has 

been f o r the past seven months, but not nearly as severe as i n 

the f i r s t four to f i v e months of continuous production. 

Q Refer, now, i f you w i l l , to your Exhibit ¥0. i | , and Just; 

b r i e f l y state what that shows? 

A Exhibit No, Ij. depicts the cumulative o i l and gas produc

t i o n f o r Navajo "A" No. ?. 

Q Have you been i n contact wi th Humble I n regard to the 

buf fe r system of which th i s wel l w i l l be a part? 

A Yes, we have. We have corresponded wi th Humble i n an 

e f f o r t to reach some equitable agreement whereby we can provide 

a water i n j ec t ion buffer zone along the common lease boundary. 

Q. Have you reached such an agreement? 

A A verbal agreement has been reached, yes, s i r . 

Q In other words, you have no objection to the i n j e c t i o n 

pattern immediately o f f se t t ing your lease to the north? 

A No, we haven't. 

Ci What do you anticipate w i l l be the I n i t i a l injection 

rate into the well No. c i f your application i s granted? 

A Approximately 125 barrels a day. 
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Q Do you have any idea as to what the ultimate maximum 

rate might be? 

A We anticipate that that i n i t i a l rate of 125 barrels a 

day w i l l probably be the maximum in j ec t ion rate, and that a f te r 

we have achieved f i l l u p i n the area i n which we're In jec t ing , ant 

we aee some response I n o f f se t t ing producing wells, that the I n 

ject ion rate of Navajo ! 'A t t Wo. 9 would be roughly comparable to 

the withdrawals of the surrounding producing wells , and that woulc 

be l imited by the top uni t allowable. 

Q Wow, have you determined or given any thought as to what; 

the method of completion,downhole speaking, would be of the I n 

ject ion well? 

A Yes, we have. As you may note on Exhibit 2 where the 

perforations are shown and the i n j ec t i on zone depicted with the 

red penci l , there's a small stringer of sonoslty formation whicfy 

was perforated i n th i s wel l depth of 101+6 to 1051. We plan to 

squeeze, cement that zone and i n j e c t water Into the upper stringeif 

there from 10H| to 1032 through tubing which would have a packer 

i so la t ing the i n j ec t i on zone from the annular space between the 

tubing and the casing. 

Q You f igure th i s would he su f f i c i en t to prevent any es

cape of the water or the pressure? 

A Yea. 

Q. I t would be suff ic ient? 

A Yes. 
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Q Let me ask you th is . Have you contacted at t h i s point 

the o f f i c e of the State Engineer? 

A Wo, we have not. 

Q Do you expect to contact them and sat isfy such require

ments as they may have? 

A Yes, we certainly do. 

Q, What w i l l he the source of the water which you w i l l I n 

ject? 

A We have a verbal agreement with Humble whereby they w i l l 

supply us wi th the necessary in j ec t i on water f o r which we w i l l pay 

thei r operating costs. 

Q Do you f e e l that the buffer which has been proposed to

day, both by Humble and by Kobi l , w i l l be effect ive i n preventing 

communication between your lease and the Humble barrier? 

A Tes, s i r . 

Q, Wow, as an adjunct to the conversion of t h i s well Into 

an injection well, have you given thought to production of the 

allowable which w i l l be lost by such conversion from other wells? 

A We would l i k e to receive permission to have a top unit 

allowable assigned to the injection well which could be trans

ferred to other wells on our lease, excluding those wells which 

are offset by wells of another operator. 

Q Actually, t h i s would be giving your injection well the 

same treatment as the well i n the Atlantic area and the wells 

i n the Humble area would receive, i s that not correct? 
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A Yes, t h a t ' s the basis f o r t h i s request. 

Q Do you have anything f u r t h e r to o f f e r at t h i s time? 

A Wo, I haven ' t . 

Q Were these Exh ib i t s prepared by you or under your super

vis ion? 

A They were prepared by me and under my supervision. 

MR. ERREBO! We would l i k e to o f f e r these E x h i b i t s , Mo

b i l ' s Exh ib i t s 1 through k Inc lus ive , I n evidence. 

MR. WUTTER: Socony Mobi l ' s Exh ib i t s 1 through ij. w i l l be 

entered i n evidence. 

(Whereupon, App l i can t ' s Exh ib i t s 
Wos. 1 through Ij, were received i n 
evidence.) 

MR. ERREBO: That 's a l l we have. 

MR. WUTTER: Does anyone have any questions of Mr. Mi l l s? 

MR. IRBY: I would l i k e to ask a question, i f I may. 

MR. WUTTER: I * . I r b y . 

CR OS S-EXAMIWATIOW 

3Y MR. IRBY! 

r Mr. M i l l s , not having your E x h i b i t , I ' m not sure where 

your p ro jec t I s going to be. Can you describe that f o r me,please? 

A The map may be more h e l p f u l t o you. 

Q Thank you. Mr. M i l l s , you propose expansion of t h i s f ro i r 

t h i s one w e l l , I presume? 

A What we propose t o do would be to j o i n w i t h A t l a n t i c and 

E l Paso and Sohio, and many of the other operators down i n the 
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southeast portion of the f i e l d to form a f ie ld-wide u n i t . This 

i s a temporary measure} i t s aim i s to cooperate with Humble, per

mi t t ing their lease to commence water f lood operations, but we 

would not propose at th i s time to expand the water f lood on our 

lease except when I t ' s done on a f ield-wide uni t basis. 

MR. MJTTER: A l l you are seeking today i s authority f o r 

th i s one w e l l ; i s that correct? 

A That's correct. 

0, (By Mr, Irby) And th i s i s a protective agreement be

tween you and Humble— 

A Yes, s i r . 

Q, —to keep from a f f ec t ing each other? 

A S e 

Q Do you have the construction of th i s well with regard tc 

the casing, cementing program and so forth? 

A Yes, s i r . Are you Interested i n just the production 

casing, or would you also l i k e the information regarding the sur

face casing? I have both here. 

C, Both, i f you please. 

A Have 8 and 5/8tha inch casing cemented at ll c feet with 

30 sacks. The 5 l/2 inch casing cemented at 1101 with 100 sacks. 

Q What do you know of the waters encountered i n the d r i l 

l i n g of this well? 

A I have no information on that. 

G, Is i t available to you? 
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A I t possibly would be by r e f e r r i n g t o people that were ex-

perleneed w i t h the d r i l l i n g of t h i s we l l* I was not responsible 

f o r the northwest Wew Mexico area at the time t h i s w e l l was d r i l l e d , 

and I have no f i r s t - h a n d knowledge of what occurred. However, I 

do know that the w e l l spudded i n Mancos and I t ' s doub t fu l that any 

appreciable amount of water was encountered whi le d r i l l i n g . 

Q That 's what I was wa i t ing f o r . Thank you. And you said 

that the water supply f o r t h i s w i l l come f rom Humble*a well? 

A Yes, t h e r e ' l l be a common source of supply from Humble's 

water source w e l l which they described before , 

BY MR. WUTTER. 

Ci Mr. M i l l s , you stated that you would be i n j e c t i n g at the 

ra te of 125 bar re l s a day i n your 9-A u n t i l f i l l u p ? 

A Yes, we th ink that would be approximately the i n i t i a l 

r a t e . 

And then a f t e r f i l l u p , you would adjust the I n j e c t i o n 

ra te to coincide w i t h the withdrawals f rom the ad jo in ing wells? 

A Yes. 

Q Mr. Dutton's I s approximately the same as l n your Wo. 5 

i n j e c t i o n well? 

A li and 5. We correspond w i t h the 125 based on an average 

w e l l . The i n d i v i d u a l wel ls w i l l be adjusted, based on the pay 

thickness invo lved . But we are b a s i c a l l y i n accord w i t h the 125, 

Q The water i n j e c t i o n rates between the two of you w i l l be 
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adjusted to coincide with each other by a l ine agreement of some 

sort? 

HR. DUTTON: Yes. 

A Yes. 

Q Mr. Dutton, w i l l the i n j ec t i on be done i n the casing or 

through tubing? 

MR. DUTTON: Down the casing. 

Q Did you say you would set a packer, and in j ec t through 

the tubing? 

A That * a the way we anticipate doing i t . 

Q Mr. M i l s , you said that t h i s 70 barrels or top unit 

allowable which would be assigned to the No. 9 n A t ! a f te r I t i s 

converted to water in jec t ion would be distributed to other wells 

on the lease with the exception of wells which offset other 

operators' properties. I t would appear that probably your 

16 "AM l a going to be a well that w i l l receive a response to 

water i n j e c t i o n . Now, that offsets Humble'a acreage. Would you 

be interested i n perhaps transferring some of the allowable to 

that well? 

A I think that would depend on what transfer provisions 

are made f o r the i r wel l immediately across the l i ne , the i r No. I4.. 

q Would Humble have objection to Socony's No. 16 "A" being 

e l ig ib le f o r receipt of transferred allowable? 

MR. DAVIS: Do you want me to swear myself in? We woulc 

expect equitable treatment among the respective In jec t ion 
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projects I n th i s f i e l d , and we f e e l that the Commission w i l l so 

rule to that end. We have asked f o r equal treatment wi th the on© 

exist ing project that i s there now. I f you f e e l l ike one or two 

allowables i n th i s instance would probably be equitable, i f Humhl^ 

had i t and Mobil also had i t , I f e e l there would be no objection. 

BY MR. PAYHEt 

Q What's the producing a b i l i t y of the No. 16 Well at the 

present time? 

A About 16 barrels a day. 

Q So that u n t i l i t did receive a kick, th is i s academic 

too? 

A Yes, I t I s . 

MR. HOTTERi We have a l o t of academic wells here. Are 

there any fur ther questions of Mr. Mills? He may be excused. 

(Witness excused) 

MR. T1UTTER: Do you have anything fu r the r , Mr. Errebo? 

MR. ERREBO: Nothing fu r the r , Mr. Nutter. 

MR. NUTTER: Does anyone have anything fu r the r to o f fe r 

i n Cases 202J|. and 202^? We w i l l take these cases under advise

ment and c a l l next Case 2026. 
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