
DISTRICT I 

P.O. Bo« 1SS0. Habbh NM II14MM0 

OISTRICT II 
It t South FlfM St.. Artaala. NM UHO-HIS 

DISTRICT III 

1000 Mo ttuot M. *««•«. NM I7410-1IM : 

State of Now Mexico 
Energy, Minerals and Natural Resources Department 

2 0 1998 • PJL CONSERVATION DIVISION 
2040 S. Pacheco 

Santa Fe. New Mexico 87505-6429 

00 

APPLICATION FOR DOWNHOLE COMMINGLING 

Form C-l 07-A 
New 3-12-96 

APPROVAL PROCESS: 
Administrative X Hearing 

EXISTING WELLBORE 
YES X NO 

RICHARDSON OPERATING COMPANY 1700 Lincoln S t . , Suite 1700 Denver, CO 80203 
Operator ~ Addreis ~~~ 

W.F. Federal 21-1 M 21 30N 14W 
Unir. Ltr. • Sac • Twp • Hgt 

San Juan 
Ltaia Wall No. 

OGRIO NO. 019219 Property Coda API NO. Federal 

Courtly 

rvp»i: Icr 
, State , i«nd/»;i Fee 

Spicing Unil l f t » Tvp»l: Ichtek * or m e t ! 

X 

Tha following facta ara submitted in 
support of downhola commingling: „ 
•v-'VaiT^-' "i.-'-.., ' 

Upper 
Zona 

Intermediate 
Zona 

Lower 
Zone 

1. Pool Nams snd 
Pool Cods 

71629 
Basin F r u i t l a n d Coal 

86620 
Twin Mounds FT-PC 

2. TOP and Bottom of 
Pay Section (Perforatlona) 640-650 660-670 

3. Typo of produetion 
(Oil or Gaa) Gas Gas 

4. Method of Produetion 
(Flowing or Artificial Uft) Pumping Pumping 

5. Bottomhole Prsssurs 

Oil Zonaa • Artificial Uft: 
Estimated Currant 

Qas & Oil • Flowing: 
Msasurad Currant 

All QaaJTjuUuV-t 
tfWimatadJOr Maaaurad Original 

a ICurrantl a. a. 5. Bottomhole Prsssurs 

Oil Zonaa • Artificial Uft: 
Estimated Currant 

Qas & Oil • Flowing: 
Msasurad Currant 

All QaaJTjuUuV-t 
tfWimatadJOr Maaaurad Original 

k (Originall 

200 
b. b. 

200 

6. Oil Gravity I*API) or 
Gas BTU Contont 1000 1000 

7. Producing or Shut-ln? 

Production Marginal? iyes or no) 

* If Shut-ln, glva data and oil/gas/ 
watar rataa of laat production 

Note. For new tones with no production history, 
sppaeont artal be required to etteeh produetion 
ettimetes end auppontnt data 

* If Producing, olve data andoll/gaa/ 
watar ratea orreeent taat 
(within 60 days) 

Y e s Y e s 
Production Marginal? iyes or no) 

* If Shut-ln, glva data and oil/gas/ 
watar rataa of laat production 

Note. For new tones with no production history, 
sppaeont artal be required to etteeh produetion 
ettimetes end auppontnt data 

* If Producing, olve data andoll/gaa/ 
watar ratea orreeent taat 
(within 60 days) 

Oate: 

Ratao: 

Data: 

Ratal: 

Dm; 

Ralaa: 

Production Marginal? iyes or no) 

* If Shut-ln, glva data and oil/gas/ 
watar rataa of laat production 

Note. For new tones with no production history, 
sppaeont artal be required to etteeh produetion 
ettimetes end auppontnt data 

* If Producing, olve data andoll/gaa/ 
watar ratea orreeent taat 
(within 60 days) 

Data: 
Roteei 

Out: 
Rant! 

D«n: 
Ratai: 

11 8. Fixed Percentage Allocation 
II Formula •% for aach xona 

OO: Oai: 
% % 

Oil: Oa>: 
% % 

Oil: OM: 

% % 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

If allocation formula is based upon something other than current or past production, or is based upon some other method, 
submit attachments with supporting data and/or explaining method and providing rate projections or other required data. 

Are all working, overriding, and royalty interests identical in all commingled zones? 
If not, have all working, overriding, and royalty interests been notified by certified mail? 
Have all offset operators been given written notice of the proposed downhole commingling? 

__XYes No 
_ x Y e s No 
_ X Yes No 

Will cross-flow occur? Yes X _ No- If yes, are fluids compatible, will the formations not be damaged, will any cross-
flowed production be recovered, and will the allocation formula be reliable. Yes No (If No, attach explanation) 

Are all produced fluids from all commingled zones compatible with each other? 

Will the value of production be decreased by commingling? _x_ Yes No 
li ,. t!l l ,iV!£S.M i s o n / o r con?niunitized with, state or federal lands, either the Commissioner of Public Lands or the 
UmtsJ States Bureau of Land Management has been notified in writing of this application. X Y«- No 

X _ Y e s No 

(If Yes, attach explanation) 

NMOCD Reference Cases for Rule 303(D) Exceptions: 

ATTACHMENTS: 

ORDER NO(S). 

C-102 for each zone to be commingled showing its spacing unit and acreage dedication. 
Production curve for each zone for at least one year. (If not available, attach explanation.) 
ppr zones with no production history, estimated production rates and supporting data. 

• Data to support allocation method or formula. 
• Notification list of all offset operators. 
• A ™ i^fi 2 « J - I 1 - * 1 wo'Wna- ovorridina, and royalty interests for uncommon interest cases. 

Any aaamonal statements, data, or documents required to support commingling. 

I hereby certify that the Information above is true and complete to the best of my knowledge and belief. 

SIGNATURE /^T. . f , * TITLE 
Agent 

DATE 4 / 2 3 / 9 8 

TYPE OR PRINT NAME Paul C. Thompson 
TELEPHONE NO. ( 5 0 5 ) 3 2 7 " 4 8 9 2 



Exhibit"A" 
Division Order DHC-2100 

Monthly Gas Production Allocation Formula 
W. F. Federal No. 21-1 

1) Perform well test on the Fruitland Coal formation and on the total well production. 

2) Determine the initial production rate from the Pictured Cliffs formation from the actual 
first months production from the following relation: 

Qp c i = 1s t Month Production * (Total well test - Fruitland coal test)/Total well test 

3) Determine Pictured Cliffs decline from the following equation: 

D = (Qpci - Qpca) I Estimated Total Pictured Cliffs Gas Reserves 

where: 

Q P C a= Pictured Cliffs rate at abandonment (304 MCF/Month) 
Total Pictured Cliffs Gas Reserves = 108,950 MCF (Average of eight offset 

wells) 

4) Calculate Pictured Cliffs rate at any time from the following: 

QPC = Qpa * e ( D t ) where t is time in months since first delivery. 
5) The Fruitland Coal production will be calculated monthly from the actual measured 
well production for that month minus Q p c 



04/22/98 11:11 8303 830 8000 RICHARDSON OPER. a 003 

Dotifcil 
PO Bat 19*0, IlnbU, NM K24M990 
Dnlrict II 
PO Pnwcr OD, ArtcnU, NM 10114719 
Dutrict UC 
1400 Rio Bra in RA* Antac, NM 17410 
Dixricl IV 
PO Bos i m t SanU Fc. NM 1I7S04-2088 

State of New Mexico 
Energy. Mncrali A Natural Keaourcca Dcpnitmcnl 

OIL CONSERVATION DIVISION 
PO Box 2088 

Santa Fc, NM 87504-2088 

Form C-102 
Revised February 21. 19W 

Instructions on back 
Submit to Appropriate District Office 

Stale Lease - 4 Copies 
Fee Lease - 3 Copies 

• AMENDED REPORT 

WELL LOCATION AND ACREAGE DEDICATION PLAT 
' API Neater Tool Code 

86620 

1 Itail N>me 

Twin Mounds Fruitland Sand - P ictured C l i f f s 
4 Property Cede ' Property Name 

WF F e d e r a l 

• W«il Number 

21-1 
* OGRID No. 

019219 

1 O p n u r N n e 

Richardson Operating Co. 
' Bcvtlioa 

5565' 
1 0 Surface Location 

UC or lot UD« 

M 

Section 

21 30 N. 

Rang* 

14 W, 

Lot Ida Fact fran dkc 

885 

NortbJSaulh One 

South 
Fed Train tht 

906 

East/Wat Une 

West 
County 

San Juan 
1 1 Bottom Hole Location II " Different From Surface 

U L or lot no. SoctioA Townihip Rooeo LaiIdn F a t from Ihe North/Soul* Gnc Feel Tram Ifte Eul/Wcrt One County 

•• DodteilcdAei 

160 
ea "Joist or Infill 

Y 
" CoosobVtelSo n Cade 1 1 Order No. 

OR A NON-STANDARD UNIT HAS BEEN APPROVED BY THE DIVISION 

id 

906' 

V 

in 
oo 
co 

•COOKS r 

1 7 OPERATOR CERTIFICATION 
I hereby ctrtify thai the Information contained herein U 
true aid complete a? Ihc ben of my Inomtalgc and befit/ 

Printed Name 

Pf«?«,ifAnrvt 
Title 

Date 

'"SURVEYOR CERTIFICATION 
I hereby certify that thi location shtnnx on this plat 
was platted from field xaui af actual surveys made by me 
ar under my novm'tir- r—i-""t[j" same it live and 
correct to the b u j f ^ bt^j^jQ 

Certificate Nun<o«r 
-SS44 



04/22/98 11:11 ©303 830 8009 RICHARDSON OPER. a 003 

Pburfei 1 
tO Bra IWO. Hobba. NM 1*24 M WO 
Dolnrt II 
IO Drawer 00 , AlteaU, NM H2I | .«7l* 

Dittitrtni 
1000 Rio Brno* RaV, Aatec. NM 17410 
District IV 

PO Box ZOSt, S u l i Fc. NM I7S04O0H 

State of New Mexico 
Entity. Mtactala at Natural KeeovrcrJ Department 

OIL CONSERVATION DIVISION 
PO Box 2088 

Santa Fc, NM 87504-2088 

Form C-102 
Revised February 21, 1994 

I rut ructions oa back 
Submit to Appropriate District Office 

Stale Lease - 4 Copies 
Fee Lease • 3 Copies 

• AMENDED REPORT 

WELL LOCATION AND ACREAGE DEDICATION PLAT 
' A H Neater * I M Cade 

1 Pool Name 

71629 Basin Fruitland Coal 

' Property Code * Property Naaw • Wan Number 

WF F e d e r a l 21-1 
* OGRID Ne. * OpoHar Name ' Elevation 

019219 Richardson Operating Co. 5565' 

" Surface Location 
UL or lot oa. 

u 
Sectioa 

21 

Township 

30 N. 

Range 

14 W 

Lat Ida Feet Treat tbe 

885 

NortB/Sauifc fine 

South 
Fed Trout the 

906 

Eul/Wcat line 

West 
County 

San Juan 
1 1 Bottom Hole Location II ' Different From Surface 

U L or lot as. fftrtwm Township Range Lat Idn Feet froa the North/South Enc Fed from Ike East/Wot Hoc County 

1 1 Dedicated Acr 

320 
es "Jolot 

Y 
ar Infill " Conso&dalioa Cade '» Order No. 

NO ALLOWABLE WTLL BE ASSIGNED TO THIS COMPLETION UNTIL ALL INTERESTS HAVE BEEN CONSOLIDATED 
OR A NON-STANDARD UNIT HAS BEEN APPROVED BY THE DIVISION 

1 7 OPERATOR CERTIFICATION 
t hereby certify that the. information cvrUaincd here** u 
true and complete so the bert of my knuvrtal&c and bdUf 

S*u£|folurc 

Printed Name 

Title 

Dulc 

'"SURVEYOR CERTIFICATION 
1 hereby certify that tht wetf location shovn on i/u plot 
MI plotted from JUU Malts of actual surveys mods, by mt 
or unAtf my Supervisignj^m4-l^nLjhe samt is true and 

correct lo Ihe btstytf^ '"W/UQ^ 

Cc.bficj.t6 N u m W 



Richardson Operating 
WF Federal #21-1 

Section 21, T30N, R14W 

A l l o c a t i o n Formula 

The proposed well i s a new d r i l l so there i s no production 
data available. There are several Twin Mounds F r u i t l a n d Sand -
Pictured C l i f f s that have produced i n t h i s township i n the 
o f f s e t t i n g sections. Please r e f e r t o Attachment 1 f o r a summary 
of the F r u i t l a n d Sand - PC o f f s e t wells. The closest Basin 
Fruitland Coal completion i s i n Section 31, 3ON 14W and has not 
reported any production. 

With the exception of the Russell #2 (33-30N-14W), a l l of 
the o f f s e t t i n g Pictured C l i f f s wells appear to only be capable 
of marginal production. Since the production c h a r a c t e r i s t i c s of 
the F r u i t l a n d Coal formation are unknown at t h i s time, Richardson 
Operating Company, proposes to down hole commingle the 
production. 

Based on the Bushman #1 (6-29N-14W) both the Pictured C l i f f s 
and the F r u i t l a n d Coal zones have very similar bottom hole 
pressures of approximately 180 psig. Therefore, cross flow w i l l 
not be a f a c t o r . I t i s anticipated that both zones w i l l produce 
some water. Neither zone i s f l u i d sensitive and the f l u i d s from 
the two zones should be compatible. 

Due to the lack of production data from the two zones, 
Richardson Operating proposes to allocate the production 
according to the following method. 

1. Perform well a test on the Fruitland Coal formation and 
on the t o t a l well production. 

2. Determine the i n i t i a l production rate from the Pictured 
C l i f f s formation from the actual f i r s t months production 
from the following r e l a t i o n : 

Q P C i = 1st Month Production * ( Total Well Test - FTC Well 

Test)/ Total Well Test. 



3. Determine Pictured C l i f f decline from the following 
equation: 

D = ( Q P C i - Qpca) / Estimated Total Pictured C l i f f s Reserves 

where: 
Q p c = Pictured C l i f f s rate at abandonment = 304 MCF/Mo. 
Total Pictured C l i f f s Reserves = 108,950 MCF which i s the 
average of eight o f f s e t wells. (Does not include Russell #2) 

4. Calculate Pictured C l i f f s rate at any time from the 
following: 

Q = Qpr- * e A (-Dt) where t i s time i n months since f i r s t 

5. The Fruitland Coal production can be calculated from the 
actual measured production f o r any month minus Qpc-



ATTACHMENT 1. 

RICHARDSON OPERATING 

OFFSET FRUITLAND COAL - PICTURED CLIFFS WELLS 

Well Name Location Date of First Cummulative Status 
S-T-R Production Production 

MCF 

Mayre #1 31P-30-14 May-75 89,573 Active 
Bi-Knobs #1 32H-30-14 Sep-87 124,180 Active 
State Com #45 321-30-14 Jan-79 95,047 P&A 
Cline #1 330-30-14 Jun-71 236,970 INA 
Aztec 35 #3 35D-30-14 May-79 59,375 INA 
Winifred #2 35G-30-14 Jul-79 69,966 INA 
Aztec 35 #4 35N-30-14 Nov-80 195,777 Active 
Aztec 35 #5 350-30-14 Feb-81 718 P&A 
Average 108,951 

Russell #2 33N-30-14 Oct-54 1,629,189 P&A 



Richardson Operating Company 
W.F. Federal 21 #1 
885'FSL & 906'FWL 

Sec. 21, T30N, R14W 
San Juan County, New Mexico 

The following o f f s e t Operators have received w r i t t e n notice of the 
down hole commingling application. 

Mr. Chuck Moran 
Yates Petroleum Corporation 
105 South Fourth Street 
Artesia, NM 88210 

Mr. Garth Berkeland 
Celsius Energy Company 
1331 17th Street, Suite 800 
Denver, CO 80202 

Mr. David Poage 
Dugan Production Company 
P.O. Box 420 
Farmington, NM 87499-0420 

Amoco Production Company 
P.O. Box 800 
Denver, CO 80201 

Mr. Robert L. Bayless 
P.O. Box 168 
Farmington, NM 87499 

I c e r t i f y that copies of the Application f o r a non-standard 
Fruitland Coal well has been mailed to the above Operators. 

State of New Mexico ) 

The following instrument was acknowledged before me t h i s 23rd day 
of A p r i l 1998 by Paul C. Thompson. 

San Juan County 
) ss 

My Commission Expires: 
July 31, 2001 





WALSH 
ENGINEERING & PRODUCTION CORP. Petroleum EnQniosiinQ Consulting 

Lease Management 

Contract Pumping 

7415 East Main 

Farmington. New Mexico 67402 

(505)327-4892 

CERTIFIED- RETURN RECEIPT 

A p r i l 23, 1998 

Mr. David Poage 
Dugan Production Company 
P.O. Box 420 
Farmington, NM 87499-0420 

Re: Richardson Operating Company 
Down Hole Commingling Application 
W.F. Federal 21 #1 
885'FSL & 906'FWL 
Sec. 21, T30N, R14W 
San Juan County, New Mexico 

Dear Mr. Poage, 

Richardson Operating Company has applied t o the New Mexico O i l 
and Gas Conservation D i v i s i o n f o r administrative approval to down 
hole commingle the production from the Basin Fr u i t l a n d Coal and 
Twin Mounds Fruitland Sand - Pictured C l i f f s pools i n the above 
referred w e l l . As an o f f s e t operator you are being n o t i f i e d of t h i s 
application pursuant t o NMOCD rules. 

I f you desire t o submit remarks concerning the application, 
please send them to Ms. L o r i Wrotenberry, Director, New Mexico O i l 
Conservation Division, Santa Fe, New Mexico, w i t h i n 20 days from 
the receipt of t h i s notice. I f you have no objection to the 
proposal, no action i s required on your part. 

Thank you f o r your consideration i n t h i s matter and i f you 
have any questions, please do not hesitate t o c a l l upon me. 

Sincerely, 

Paul C. Thompson, P.E. 



WALSH 
ENGINEERING & PRODUCTION CORP. Peuufcjurn eVigineorinQ Consulting 

Lease Management 

Contract Pumping 

7415 East Main 

Farmington. New Mexico 87402 

(506)327-4892 

CERTIFIED- RETURN RECEIPT 

April 23, 1998 

Mr. Chuck Moran 
Yates Petroleum Corporation 
105 South Fourth Street 
Artesia, NM 88210 

Re: Richardson Operating Company 
Down Hole Commingling Application 
W.F. Federal 21 #1 
885'FSL & 906'FWL 
Sec. 21, T30N, R14W 
San Juan County, New Mexico 

Dear Mr. Moran, 

Richardson Operating Company has applied t o the New Mexico O i l 
and Gas Conservation Di v i s i o n f o r administrative approval to down 
hole commingle the production from the Basin Fruitland Coal and 
Twin Mounds Fruitland Sand - Pictured C l i f f s pools i n the above 
referred w e l l . As an o f f s e t operator you are being n o t i f i e d of t h i s 
application pursuant to NMOCD rules. 

I f you desire t o submit remarks concerning the application, 
please send them to Ms. L o r i Wrotenberry, Director, New Mexico O i l 
Conservation Division, Santa Fe, New Mexico, w i t h i n 20 days from 
the receipt of t h i s notice. I f you have no objection t o the 
proposal, no action i s required on your part. 

Thank you f o r your consideration i n t h i s matter and i f you 
have any questions, please do not hesitate to c a l l upon me. 

Sincerely, 

Paul C. Thompson, P.E. 



WALSH 
ENGINEERING & PRODUCTION CORP. Petotaum Engjneerifig CcrauNng 

Lease Management 
Contract Pumping 

7415 East Main 
Fa/mington. New Mexico 87402 
(505)327-4892 

CERTIFIED- RETURN RECEIPT 

April 23, 1998 

Mr. Garth Berkeland 
Celsius Energy Company 
1331 17th Street, Suite 800 
Denver, CO 80202 

Re: Richardson Operating Company 
Down Hole Commingling Application 
W.F. Federal 21 #1 
885'FSL & 906'FWL 
Sec. 21, T30N, R14W 
San Juan County, New Mexico 

Dear Mr. Berkeland, 

Richardson Operating Company has applied to the New Mexico Oil 
and Gas Conservation Division for administrative approval to down 
hole commingle the production from the Basin Fruitland Coal and 
Twin Mounds Fruitland Sand - Pictured C l i f f s pools in the above 
referred well. As an offset operator you are being notified of this 
application pursuant to NMOCD rules. 

I f you desire to submit remarks concerning the application, 
please send them to Ms. Lori Wrotenberry, Director, New Mexico Oil 
Conservation Division, Santa Fe, New Mexico, within 20 days from 
the receipt of this notice. I f you have no objection to the 
proposal, no action i s required on your part. 

Thank you for your consideration in this matter and i f you 
have any questions, please do not hesitate to c a l l upon me. 

Sincerely, 

Paul C. Thompson, P.E. 



WALSH 
ENGINEERING & PRODUCTION CORP. PBtrotsuni Enpjnoonng Consulting 

Lease Mflnagoment 

Contract Puntptng 

7415 East Main 

Famfcigton, New Mexico 87402 
(505)327-4832 

CERTIFIED- RETURN RECEIPT 

April 23, 1998 

Amoco Production Company 
P.O. Box 800 
Denver, CO 80201 

Re: Richardson Operating Company 
Down Hole Commingling Application 
W.F. Federal 21 #1 
885'FSL Sc 906'FWL 
Sec. 21, T30N, R14W 
San Juan County, New Mexico 

Dear Land Manger, 

Richardson Operating Company has applied to the New Mexico O i l 
and Gas Conservation Division f o r administrative approval to down 
hole commingle the production from the Basin F r u i t l a n d Coal and 
Twin Mounds Fru i t l a n d Sand - Pictured C l i f f s pools i n the above 
referred w e l l . As an of f s e t operator you are being n o t i f i e d of t h i s 
application pursuant to NMOCD rules. 

I f you desire to submit remarks concerning the application, 
please send them to Ms. Lo r i Wrotenberry, Director, New Mexico O i l 
Conservation Division, Santa Fe, New Mexico, w i t h i n 20 days from 
the receipt of t h i s notice. I f you have no objection to the 
proposal, no action i s required on your part. 

Thank you f o r your consideration i n t h i s matter and i f you 
have any questions, please do not hesitate to c a l l upon me. 

Sincerely, 

Paul C. Thompson, P.E. 



WALSH 
ENGINEERING & PRODUCTION CORP. Petroleufn EnQineertngCoxejuluî g 

Lease Management 
Contract Pumping 

7415 East Main 
Farmington, New Mexico 87402 
(506)327-4892 

CERTIFIED- RETURN RECEIPT 

A p r i l 23, 1998 

Mr. Robert L. Bayless 
P.O. Box 168 
Farmington, NM 87499 

Re: Richardson Operating Company 
Down Hole Commingling Application 
W.F. Federal 21 #1 
885'FSL & 906'FWL 
Sec. 21, T30N, R14W 
San Juan County, New Mexico 

Dear Mr. Bayless, 

Richardson Operating Company has applied t o the New Mexico O i l 
and Gas Conservation Di v i s i o n f o r administrative approval to down 
hole commingle the production from the Basin Fruitland Coal and 
Twin Mounds Fruitland Sand - Pictured C l i f f s pools i n the above 
referred w e l l . As an o f f s e t operator you are being n o t i f i e d of t h i s 
a p plication pursuant to NMOCD rules. 

I f you desire to submit remarks concerning the application, 
please send them to Ms. L o r i Wrotenberry, Director, New Mexico O i l 
Conservation Division, Santa Fe, New Mexico, w i t h i n 20 days from 
the receipt of t h i s notice. I f you have no objection to the 
proposal, no action i s required on your part. 

Thank you f o r your consideration i n t h i s matter and i f you 
have any questions, please do not hesitate t o c a l l upon me. 

Sincerely, 

Paul C. Thompson, P.E. 



Exhibit "A" 
Division Order DHC-2100 

Monthly Gas Production Allocation Formula 
W. F. Federal No. 21-1 

1) Perform well test on the Fruitland Coal formation and on the total well production. 

2) Determine the initial production rate from the Pictured Cliffs formation from the actual 
first months production from the following relation: 

QPQ = 1s t Month Production * (Total well test - Fruitland coal test)/Total well test 

3) Determine Pictured Cliffs decline from the following equation: 

D = (Qpci • QPCJ I Estimated Total Pictured Cliffs Gas Reserves 

where: 

QPC^ Pictured Cliffs rate at abandonment (304 MCF/Month) 
Total Pictured Cliffs Gas Reserves = 108,950 MCF (Average of eight offset 
wells) 

4) Calculate Pictured Cliffs rate at any time from the following: 

QPC = Qpci * e ( D t ) where t is time in months since first delivery. 

5) The Fruitland Coal production will be calculated monthly from the actual measured 
well production for that month minus Q p c 


