dugan production corp.

:—gdp:

February 21, 2002

Mr. David Catanach

New Mexico Oil Conservation Division
1220 South St. Francis Drive

Santa Fe, NM 87505

Re: NMOCD Commingling Order PLC-191 dated 10/05/01
Dugan Production’s Big Band Gas Gathering System

Dear Mr. Catanach:
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Attached for your review and file is a copy of the BLM’s approval dated 02/15/02 for the subject gas
gathering system. In addition, I'm sending copies of five letters and information submitted to the BLM
subsequent to our application dated 09/06/01. We do not believe this supplemental information has any

significant affect upon our application and is being sent for your information and file.

The BLM’s primary concern regarding our application was PNM'’s intended use of a positive displacement
meter rather than an orifice meter for the CDP sales meter. We are not sure why this became such an
important issue, as the BLM’s Onshore Order No. 5 (which contains their gas measurement regulations)
does recognize positive displacement meters as being an acceptable method for gas measurement, and
it is the standard meter in use on PNM'’s pipeline system.

Should you have any questions or concerns, please let me know.

Thanks for your prompt approval of our application.

Sincerely,

%/9&?__,

John D. Roe

Engineering Manager

JDR:sh

Attachments

xc: NMOCD - Aztec
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United States Department of the Interior
BUREAU OF LAND MANAGEMENT

Farmington Field Office
1235 La Plata Highway, Suite A
Farmington, New Mexico 87401

IN REPLY REFER TO:
3162.7-3
Big Band Gas Gathering System

FEB 15 2002

Mr. John Roe

Dugan Production Corporation
P.O. Box 420

Farmington, NM 87499

Dear Mr. Roe:

Reference is made to your application for surface commingling and off-lease measurement and sales of gas
from your Big Band Gas Gathering System (BBGGS). You propose to measure and sell gas at the Public
Service Company of New Mexico (PNM) metering facility located in the:

8
NENE sec. 27, T. 22 N, R. 9 W,, San Juan County, New Mexico.
Meter Serial No. 0149963

See the enclosed list for wells included in the BBGGS.

Your application indicates that measurement at a centralized location is necessary to effectively and
economically operate these wells and extend the economic life of the properties. We have reviewed your
application and the supplemental information you supplied and concur with these findings. In addition, your
supplemental information indicated that PNM will be using a Roots rotary positive displacement meter with a
digital read out. This meter has an accuracy of +/- 1% over the range of flow rates anticipated from the
gathering system. A review of the meter documentation, standards, and validation requirements indicates that
to properly validate the meter accuracy, both upon instalfation and periodically thereafter, a meter bypass is
necessary to regulate incremental flow rates across the meter. Pursuant to Onshore Order Nos. 3 and 5, meter
bypasses are not allowed without special consideration of relevant factors.

After careful consideration, you are hereby authorized to comumningle, measure and sell natural gas off lease at
the PNM facility referenced above. The effective date of this aqthorization is February 4, 2002, the date
acceptable meter validation results were determined. Commingling, measurement, and sales at this facility
will be based on the procedures outlined in your application. The following are conditions of this approval:

e Dugan Production Company will be required to install a seal and maintain a seal record for any and all
activities on the meter bypass valve. Failure to maintain these records will result in immediate rescission
of this approval.

e Based on the results of the meter validation conducted February 4, 2002, the Roots PD meter must be
validated at least biennially with the results filed with this office 30 days thereafter. Contact the Bureau of
Land Management so a representative can be present to witness the meter validation.

* Allocation methodology must be made on an MMBTU basis. By March 15, 2002, file a report of
wellhead versus allocated volumes and MMBTUs for each well under this approval. This report must
include the previous month’s production for our review.



e Measurement of natural gas at the PNM facility must be conducted in accordance with the requirements
outlined in Onshore Order No. 3, Site Security and Onshore Order No. 5, Gas Measurement.

e In order to prevent waste and conserve natural gas, periodic review of each well’s venting procedures must
be conducted in accordance with the requirements outlined in NTL-ADO-93-1.

e No other wells can be added to this system of measurement without the prior approval of this office.
Contact this office in the event of any lost or vented hydrocarbons between the wells and the PNM facility.

Failure to maintain and operate this facility in accordance with the conditions outlined above may subject this
approval to immediate rescission. In addition, this office reserves the right to rescind this approval should

future evaluation of this method of measurement indicate that federal royalties would be reduced. Long term
shut-in provisions for any well committed to this system will cease within 30 days of the effective date of this

approval.

~§f you have any questions regarding the above please contact me at (505) 599-6367.

Sincerely,
N (LJQL

Lovato
Senior Technical Advisor,
Petroleum Management Team

1 Enclosure:
1 - List of Contributing wells

ccC:

" WMOCD, Santa Fe

NMOCD, Aztec



Well Name and No. APINo.
Billie No. 2 3004523386
Dorsey No. 1 3004529909
Ellington No‘@rl 3004529907
Goodman No. 2 3004529191
Goodman No. 3 Pending

- §ames No. | 3004529910
James No. 2 Pending
ZappaNo. 3 3004329908
Zappa No. 91 3004529997

Big Band Gas Gathering System CDP

NWSW Sec. 35, T.22N,R. 8 W.

(SENW)Sec.26, T. 22 N.R. 8 W.

SESW Sec.26, T.22 N, R. 8 W.
NWSW Sec.23, T.22N,R.8 W.
NESE Sec.23, T.22 N,R. 8 W.
NESE Sec. 24, T.22N,,R8 W.
NWSW Sec. 24, T.22 N,,R.8 W.

SESE Sec. 27, T.22N.R. 8 W.

Well List
Lease No. Formation Location
NM-8902 Chacra
SWrw

NM-90472 Chacra
NM-94067 Chacra
NM-90471 Chacra
NM-90471 Chacra
NM-93253 Chacra
NM-93253 Chacra
NM-57445 Chacra/

Fruitland Coal
NM-57445 Fruitland Coal

NENE Sec. 27, T.22N,,R. 8 W.

Enclosure 1-1



o
= dp =

dugan production corp.

January 9, 2002 HAND DELIVERED

Mr. Jim Lovato

Bureau of Land Management
Farmington Field Office
1235 La Plata Highway
Farmington, NM 87401

“Re: Suppiemental Information
Dugan's Application dated 09/06/01
Proposed Big Band Gas Gathering System
San Juan County, New Mexico

Dear Mr. Lovato,

I'm writing to provide the information requested for your consideration of the captioned
application.

Attached is a schematic of the central battery for the COP, which is located just west of
Dugan's Zappa No. 91 well. The system drip and compressor are actually on the Zappa #91
well pad, and the CDP meter and dehydrator are approximately 200 feet to the west. There will
be a minimal amount of equipment required to operate this COP. Initially, we will be using a
rental compressor, and at some future date when production volumes are more established, it
is likely we will purchase a compressor. The drip, dehydrator and dehydrator tank are in place.
The compressor and the drip water storage tank will be installed upon completion of PNM's

meter run.

The compressor to be installed has a 3306 NA Caterpillar engine, which will be operating to
produce 117hp, if fully loaded. It is anticipated that this compressor will be operating at
approximately 75% loading and will produce 88 hp. Fuel requirements for this compressor, and
any subsequent compressor, will be calculated using equipment specific data, i.e. engine hp x
fuel requirements in Btu/hp-hr. The fuel requirements at 75% loading (from Caterpillar) are
7,813 Btu/hp-hr, which produces a fuel requirement of 15.0 mcfd, assuming an average gas
heating value of 1,100 Btu/scf ((88hp x 7,813 Btu/hp-hr x 24 hr/day)/1,100 Btu/scf). If the
compressor is ever replaced, a new daily fuel requirement will be similarly computed.

In addition to the compressor, we will be operating a dehydrator, which has a gylcol regenerator
equipped with a 125,000 Btu/hr burner. We anticipate the heater will operate approximately
25% of the time and will require a fuel volume of 0.7 mcfd ((125,000 Btu/hr x 6 hr/day)/1,100

Btu/scf).

Also attached are copies of three pressure charts that were recorded during our testing of the
mechanical integrity of the newly installed gathering system.

709 E. MURRAY DR. « P 0. BOX 420 + FARMINGTON, N.M. 87499-0420 + PHONE: (505) 325-1821 « FAX# (505) 327-4613



Each chart is labeled as to which section of the system was being tested. All testing was done
using compressed-air. The tests are summarized as follows:

Chart No. Test Period Test Time Test Pressure Test Results
1 08/29-08/30/01 21 hrs. 120 psig No loss — See note below*
2 08/31-09/01/01 24 hrs. 115 psig No loss — See note below”
3 09/10-08/11/01 23 hrs. 155 psig No loss ~ See note below*

*NOTE: On each of the charts there is a slight drop in pressure that starts to occur around 2:00 a.m. This is believed to be
the result of cooling since the drop begins to retum to the initial test pressures starting between 6:00 and 7:00 a.m.

To insure continued system integrity, we will periodically inspect the entire system, using our
gas sniffer. The frequency of testing will depend upon many factors, but will likely be at least

once per year.

Should you have questions or need additional information, please let me know.

Sincerely,

a?e-—(\_.v 2 e
John D. Roe
Engineering Manager

JDR/sh

CATAUohnroelbigbandsuppinfoitr
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de o dugan production corp.
P

January 11, 2002

HAND DELIVERED

Mr. Jim Lovato

Bureau of Land Management
Farmington Field Office
1235 La Plata Highway
Farmmington, NM 87401

Re: Supplemental Information No. 2
Dugan's Application dated 09/06/01
Proposed Big Band Gas Gathering System
San Juan County, New Mexico

Dear Mr. Lovato:

I'm writing to provide the meter by-pass information requested for your consideration of the captioned
application.

The CDP gas sales meter and meter run for Dugan's Big Band Gas Gathering System will be installed,

operated, and maintained by PNM. As you've brought to our attention, the CDP sales meter run does

have a by-pass, which PNM advises is standard for all PNM meter installations. A by-pass is necessary
- to safely waork on the meter or pressure regulator should either ever need to be repaired or replaced.

~"PNMdoes not plan'to-ever use the by-pass, unless there is no other option.

Should it ever be necessary to work on the meter run or metering equipment, PNM would first consider
shutting in the gathering system if at all possible. If shutting in the gathering system and all wells
connected to it is not feasible, then upon coordinating with Dugan Production, the by-pass will be opened
for only the time necessary to perform the required work or maintenance. Gas volumes moving through
the by-pass can easily be estimated using flow data from the meter immediately before opening the by-
pass and immediately after returning the meter to service. Typically, the by-pass will only be used for
very short periods of time, if at all, and any gas volumes not measured, but estimated, will be small.

As an example, should it be necessary to by-pass the meter for 30 minutes (which is a realistic time to
perform an inspection or to repair-a component), this would represent 2.1% of a day, and assuming an
average production voiume of 400 mcfd (which is our anticipated initial production), 8.3 mcf will not be
measured (of which the royaity share will be approximately 1.0 mcf), but can be estimated with a fairly
high degree of confidence using the meter data. Should it be necessary to verify the estimated gas
volumes, each well connected to the gathering system will have standard metering equipment, which can

be used to support the estimated gas volumes.
PNM has agreed to keep the by-pass valve locked in the closed position. Dugan Production will install

seals on the valve and will maintain a log of the seals. Should PNM ever have a need to open the by-
pass valve, they will notify Dugan Production prior to opening the valve. We will replace the seal upon

closing and locking the by-pass valve.

709 E. MURRAY DR. « P. O BOX 420 « FARMINGTON, N.M. 87499-0420 « PHONE: (505) 325-1821 = FAX# (505) 327-4613



It should be noted that PNM is only a transporter for this gas. Dugan will be marketing the gas to a
company other than PNM. Thus, it is important to PNM to have accurate detemminations of the gas
volumes placed into their line in order to receive their transportation fee and to balance the space within
their pipeline. Of course, accurate volume detemminations are also important to Dugan Production, since
this is how we will get paid for not only the BLM's 12-1/2%, but also our 87-1/2%. In addition, it is also
important for the purchaser to have accurate volumes because the purchaser can only re-sell gas

volumes that they can demonstrate they purchased.

The use of a meter by-pass is faily common throughout the industry, especially when it is not possible, or
is at least undesirable or unsafe, to shut in the site to do such things as equipment maintenance, orifice
plate changes, or orifice plate inspections (which are required by Onshore Order No. §). Without a by-
pass, it will be necessary to shut in ail wells, pumping units, and compressors upstream of the metering
facility in order to do minor maintenance, repair and/or inspection on the metering equipment. Not only
will this create a substantial work effort for Dugan Production's field people, but there is always a risk of
not being able to restore production after shutting in a well. We typically go to great lengths to avoid

shutting in wells unnecessarily.

We respecifully request that the BLM approve the use of the metering facilities proposed by PNM, which
includes the use of a meter by-pass. This will allow the safe and efficient operation of the metering facility
and will not have a significant affect upon our ability to properly account for volumes of gas produced from
wells connected to the Big Band Gas Gathering System. Should you have questions or need additional

information, please let me know.
Sincerely,

dc—/w 8. Ee

John D. Roe
Engineering Manager

JDR:sh

xc: PNM
NMOCD
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d. = dugan production corp.

January 16, 2002

HAND DELIVERED

Mr. Jim Lovato

Bureau of Land Management
Farmington Field Office

1235 La Plata Highway
Farmington, NM 87401

Re: Supplemental Information No. 3
©~ 7" ""Dugan's Application dated 05/06/01
"Proposed Big Band Gas Gathering System
San Juan County, New Mexico

Dear Mr. Lovato:

i'm writing to request BLM approval to use a turbine meter for gas measurement at the central delivery (COP) sales meter for
Dugan's Big Band Gas Gathering System. The CDP sales meter is being installed and will be operated and maintained by PNM
Gas Services (PNM). The turbine meter is a standard gas measurement method used by PNM and will be used in lieu of an

orifice meter, as stipulated in Onshore Order No. 5.

The turbine meter will be a 2" Model 3M1440 Roots Meter, manufactured by Dresser Industries, Inc. This is a positive
displacement rotary type device routinely used by PNM for continucusly measuring gas. The meter has a maximum operating
pressure of 1440 psig (The pressure at our CDP should not exceed 550 psig.) . This meter is currently being used by PNM at all
other CDP meters on PNM's pipeline. The meter will be equipped with a Bristol Telecorrector, which will have an electronic
display for on-site monitoring and will also transmit the flow data to PNM gas control. The meter run will be equipped with a YZ
gas sampler, which will continuously sample the gas stream, and will be analyzed monthly by PNM for gas content and heating

+values. PNMwill also tontinuously monitor the water content and temperature of the gas stream, using a MEECO Accupoint 2
Moisture Analyzer. The meter accuracy curve published by Dresser industries is attached for your reference. PNM plans to test
this meter for accuracy every two years, which is the standard testing frequency recommended for this meter.

In summary, PNM Gas Services is installing their standard COP Sales Meter for Dugan's Big Band Gas Gathering System.
Since the gas will be measured by a Dresser Industries Roots gas turbine meter, we are requesting BLM approval to use an
“"alternative gas measurement method", in lieu of an orifice meter.

Should you have questions or need additional information, piease let me know.
Sincerely,

%Q&Q

John D. Roe
Engineering Manager

JDR:sh
Attachment

xc: PNM
NMOCD
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dugan production corp.
dp =

January 24, 2002

Mr. Jim Lovato : HAND DELIVERED

Bureau of Land Management

Farmington Field Office )
1235 La Plata Highway

Farmington, NM 87401

- Re: - Supplemental Information No. 4

Dugan’s Application dated 09/06/01
Proposed Big Band Gas Gathering System
San Juan County, New Mexico

Dear Mr. Lovato:

I'm writing to correct the meter description presented in Dugan’s letter dated 01/16/02 and to provide the
additional information you have requested.

In Dugan’s 01/16/02 letter, the CDP sales meter was referred to as a turbine meter, which is not correct.
The meter to be installed is actually a rotary positive dispiacement meter. For your reference, Attachment
No. 1 is a copy of the 01/16/02 letter on which I've noted these corrections.

In addition, PNM's initial meter design was for a Roots Model 3M1440 rotary positive displacement meter
manufactured by Dresser Industries. The meter to be installed is a Roots Model 3M1480 rotary positive
displacement meter. ‘PNM advises the 3M1480 is basically the same meter as the 3M1440, but is a
newer and improved design with a maximum aperating pressure of 1480 psig, rather than 1440 psig for
the 3M1440 (the pressure at our CDP should not exceed 550 psig). Attachment No. 2 presents meter
specifications and data provided by Dresser Industries. The meter accuracy curve for the 3M1480 meter
is presented on Page No. 9 of this attachment and replaces the meter accuracy curve for the 3M1440
meter, which was attached to our 01/16/02 letter.

‘Regarding PNM's policy on meter inspection frequency, PNM advises their policy is based upon
American National Standards Institute (ANSI) Specification B 109.3, which requires rotary positive
displacement meters to have an accuracy of £1% over the range of 10 to 100% of their rated flow volume

capacities.

Based upon their many years of experience using rotary displacement meters, not only on the subject
pipeline, but all other systems operated by PNM, PNM has established a schedule for inspection
frequencies which is based upon gas volumes moving through the meter. Attachment No. 3 is a copy of
PNM’s policy. This test frequency has proven to be sufficient to maintain the desired £1% meter
accuracy. According to Dresser Industries, considering that the gas being measured from Dugan’s Big
Band Gathering System will have been dehydrated and filtered prior to measurement, the meter should
have little exposure to wear and degradation of metering accuracy. PNM notes that some of their positive
displacement meters have been able to operate efficiently for up to seven years between testing. PNM's
testing frequency is approved by the New Mexico Public Utilities Commission as being sufficient to
provide accurate measurement for the gas markets served by PNM. Attachment No. 4 is a copy of a
letter dated 01/21/02 from PNM which addresses their policy on testing. Although PNM considers it to be

708 E. MURRAY DR. « P.O. BOX 420 « FARMINGTON, N.M. 87499-0420 e PHONE: (505) 325-1821 e« FAX# (505) 327-4613



unnecessary for gas measurement accuracy, PNM is willing to test the meter more often, but ali costs
associated with the additional testing (which are estimated to be in excess of $400 per test) will be
charged to Dugan Production. Attached to PNM's letter is a copy of the initial “Prove Test Data” recorded
on 01/11/02 for the meter to be instalied. The subject meter was tested to be 100.52% accurate at a flow
rate of 99.9% of the maximum, and 100.12% accurate at a flow rate of 9.8% of the maximum. Thus,
Roots has certified the subject meter to be capable of measuring volumes between 10 and 100% of rated
capacities to within a 0.52% accuracy.

Attachment No. 5 presents testing information for Roots rotary meters published by Dresser Industries.
This information addresses testing frequency for Roots meters on Page No. 4 and concludes “there are
no set time requirements for frequency of differential testing meters... Current information suggests that a
five- year interval is usually more than adequate”™. Table No. 1 of Attachment No. 5 presents the test
frequency accepted for use in six states with frequencies ranging from one to five years.

Dugan Production Corp. typically owns 87-1/2% of the gas produced from each of the weils delivering gas
into the Big Band Gathering System and is convinced that PNM’s use of a rotary positive displacement
meter will provide the necessary measurement accuracy to insure proper accountability and will not
adversely affect royalty income. In addition, we agree with the two-year test frequency, which has been
established by PNM after many years of actual testing on other similar meters on the subject pipeline, as
well as other lines throughout the state. Dugan Production intends to equip each well with conventional
orifice meters, which will serve as allocation meters and will provide a check of gas volumes moving
through the CDP sales meter. Should there ever be any question as to the operation of the CDP sales
meter, we will request PNM to verify the meter accuracy, after all 7/8 of the gas belongs to us.

| hope this information will be sufficient for your consideration of our 09/06/01 application for off-lease
measurement and surface commingling, plus our 01/16/02 application to use a rotary positive
displacement meter for the CDP sales meter.

Should you have any questions or need additional information, please let me know.
Sincerely,

John D. Roe
Engineering Manager

JDR:sh
Attachments

xc: PNM
NMOCD



dugan production corp.

January 18, 2002

HAND DELIVERED

Mr. Jim Lovato

Bureau of Land Management
Farmington Field Office

1235 La Plata Highway
Farmington, NM 87401

Re: Supplemental Information No. 3
‘ Dugan's Application dated 09/06/01
Propesed Big Band Gas Gathering System
San Juan County, New Mexico

Dear Mr. Lovato:
Jr

I'm writing to request BLM approval to use alturbineymeter for gas measurement at the central defivery (COP) sales meter for
Dugan's Big Band Gas Gathering System. The CDP sales meter is being installed and will be operated and maintained by PNM
Gas Services (PNM). Theturbine)meter is a standard gas measurement method used by PNM and will be used in lieu of an

orifice meter, as stipulated in Onshore Order No. 5.

¥
Theeter will be a 2" Model 3M1440 Roots Meter, manufactured by Dresser Industries, Inc. This is a positive
displacement rotary type device routinely used by PNM for continuously measuring gas. The meter has a maximum operating

pressure of 1440 psig (The pressure at our COP shouid not exceed 550 psig.). This meter is currently being used by PNM at ail

other COP meters on PNM's pipeline. The meter will be equipped with a Bristol Telecorrector, which will have an electronic

display for on-site monitoring and will also transmit the low data to PNM gas control. The meter run will be equipped with a YZ
gas sampler, which will continuously sampie the gas stream, and will be analyzed monthly by PNM for gas content and heating

. vales. PNM will also coatinuously monitor the water content and temperature of the gas stream, using a MEECO Accupoint 2

Moisture Analyzer. The meter accuracy curve published by Dresser Industries is attached for your reference. PNM plans to test

this meter for accuracy every two years, which is the standard testing frequency recommended for this meter.

In summary, PNM Gas Services is installing their standard COP Sales Meter for Dugan's Big Band Gas Gathering System.
Since the gas will be measured by a Dresser Industries Roots gasiturbine yneter, we are requesting BLM approval to use an

“alternative gas measurement methad”, in lieu of an orifice meter. >

Should you have questions or need additional information, please let me know.

Sincerely,

d/) 2, a{ o THe seo—d Ao oo s boes ée
John D. Roe e prlom—=o PRy Al e O =
Engineering Manager rote - PeSihive disp/oc o= A
JDR:sh
Attachment
xc: PNM

NMOCD

T3S B LIURRAY DR e P Q. EOX 420 ¢ FARMINGTON, N.M. 87486-0420 + PHONE: (505) 325-1821 = FAX # (503) 327-2613
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TC: 505-307-4613, Wednesday, January 23, 2002

Amy Mauney
2135 Hwy 6 South

PROM ouston, TX 77077
P: 261-066-4421
F: 281-966-4721
PAGES: 1 of
RE: 3M1480 Meter information

[ have also mailed the criginals and an MPS catalog.

Qresser Measurement, Cresser. Inc.
2135 Fwy € Seuth - Pougion. TX 77077 - Fnangr 281-9668-8300 - Fax: 241-986-4207

ROCTS ULOWERS & COMPRESSOAE « ROOTE METERS 4 INSTRUMLNTS - DRESSER PiPIHG SPECLALTIES + MOONEY BONTROLS « MO SYSTIMG
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Measurement

Series B3-HPC ROOTS® Meter

High Pressure Cartridge Meters
1M 740/1480,3M 740/1480)5M/7M 1480 MAOP

Fatroducing new innovativas in rotary meter messurement, the Hiph
Pressure Curtridge ROOTS® meters in four models.

- 4
These advancerueats to the lime lested and accepted ROOTS® meters now provide
measurement solutions to other obsolete positive displacement style meters,
oversized inferential style meters, ot less decurate styles cfinsertion inferential
meters. ¢

Cartridge Design

Easy maintcnance

Internal By-Pass
I ull capacity

[ ]

Two castings, 4 sizes

As Needs change

[ 3

Flexability
Multiple heads

Chanye sizes
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HIGH PRESSURE
Cartridge Rotary Meters

Bescription

Series B2-HPC High Pressure Cartridge Rotary Melers
empley the same pesitive displacement oparsting principle
in ather ROOTS™ rotary meters where gas volumes are
displaced &y wo figure & impellers rofaling in a chamber of
known volume. Precision machining to exact lolerances
ensures measurement accuracy, while materials of
CONSILCION ensure maasurement performance in the most
severe of canditions.

High Pressure Cariridgs (HPC) ROGTS® meters utilize 2 commen body castings lo accommodate
4 meter sizes. The 1M and 3M share a common body with 2" ANSi Class 600 (1480 psig) raised
face flanges, or as an opticn with ANSI Class 300 (740 psig) raised face Nanges. SM and 7M
meters share a commcen bedy with 3" ANS| Class 800 (1480 psig) raised face flanges.

1M ang 3M Measurement cartridges are interchangeable betwsen their common bedy casting, as
are the 5M and 7M versions. This cilows the operater to nght -size” the meter for 2 particular
application. Aiso, carndges are field replaceable for ease ¢f maintenarce.

All Series B3-HPC cartridges have an optional full cepacity interruil by-pass.
Since the by-pass is se..-'e;ettmg, en oplioriai efectranic/mecharical
differaniial oressure senscr is availatle to indicate if the meter has been in ,‘ { %

the by-pass mode, _ =/

Apnficsiians

The High Prassure Cartridge design meters are ideal for gas measurement
of low valcme applications at high pressures. Recemmended applications
include: :

* Gustocy transfer (gas distribution, gathering, and transmission systems)

- Town porder measursment

+ Direct welthead producior measurement

» (as leg ¢f production seperators and lest secerators -
+ Compressor fuel gas measuramant

= Hign pressure industrial gas messurement.

Siandards
As with &ll ROOTS™ meters, the Hich Prassure Cartridge design meters are documented to ANS!

B102.3 specifications for Rotary Type Gas Displacement Meters. Additicnally, the High Pressure
Cartridge design meters meet NACE Stancard MR 111075 for carrosion resistant appiications.
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i3 (740 gsig octonal for 1M ang s

+ Designad to on 1 sangands
+ Compatizle with 2 wide assartment of cuEng covicss and atxiiiary 7s\r mentation for
EQUTS® cioducs - SEEP, SVEL, BRAT. &

Advantages

Cperating differeny $3MViCe,
Positive displacement measuram=ar g o o the 2hzrges o he density of B2 gas

heing moasured

stisas n i S pigaing.

o

asitive dispiacement measuroment is nct affaciad By ¢

Pesidve displacement merers (side or i
-" y are not sensiive to ve'scily orolites,

N q,u.m

%)

P inlen do nof rzguir

Wiy 3
Carnadee desgn for eimplifizd razair and nantenancs. Calibraes camdges can be insizlled in
the fizid,

arridge design is interchangeable as measuremant needs C‘u.q

in 24 hours,

Carvicge replacements typicelly avaiadle with

/’/j\
1M 7011580 3 74077480 $x148 1480

waxmym Cepedity 1270 h 3009 < TC0¢ ch
TR

winimum Capacity
Runceabilly 2 1 %
o f‘H"-"‘;IV 4202 % ¢(”')
Prensure Rating ANSI 500 188l MACE
NI1300 .D..':r']i)

SHiQ0cpional)

Conmecion Sz 3 73mm) I {7imm)
|°"m&»¥-, Fatrg -7 T 0+ 4RF R IR SN M
Ziong Cocfiguration HloRolghdlol- Y1 T'v,: Jr;"a !
Drivg Suia § QT 1e)
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Comorzssioility Mzxr Maxinumn Maximiim Maximum Maximum
Ratio Fresaure Ficw Rale Flow Rale Flow Rate Flow Ralc
{Fpef o sch - seld seft soid
Performancs of 14 74041480 Performance of 5111480*
1.0060 o ity 24000 5000 12000
10162 Lt Ey 19240 95360 947040
1.1050 &X) A5 1222320 & 5330848
1.1435 &xQ g 1517200 Kkd 7386712
1.1826 100C 1249 1954560 503403 12081672
12212 1200 1003 2416320 805506 14565744
1.2641 1206 "D 2913120 649400 15385600
12808 1L pec <ty 3118560 4974 10592650
(" Fertormance of M D) Pacformanca 3 7M1480"
1.0000 £25 e T 7000 168000
C’“‘llO'lGZ TR P B0 55246 1325904
L - * 138270 B8/ 322634 7143216
14435 Co 183670 4552080 442857 10621368
1.187%6 100 245325 58636CC 510083 1368213
12212 XX P R0 04764 1531433
12641 1400 36145 8739430 849667 16314336
12808 1480 FXD 8355660 809285 21830084

Dimensions

\iarsion

ol
(it
TR
co

Cpr2

SMITM
CIR
Cco
Cre

“All perfonnarcu figuras ara hasad on P=14,73 psia (101.325 kPa}, T=560"F (15°C), and S with AIR as 'est macdium.

Overall Lergth

18-132 457mm
19-27/32 5¢4mm
18732 4E2imin

18932 4580mm
233132 s8'mm
211832 34%mm

QOvenali Height Widlh (fangeflangs)
8-58 218mm 10:314 273mm
858 213mm 10.3/4 2/3mm
8-58 218mm 10-34 213mm

13416 332mm
131116 332mm
13-1/16 332

18.3/4 375mm
14.34 3759mm
14-3/4 375mm

Leact ..

Cantsrins
Accesscry fnd (CL-ALY

10174 200mm
14-1116 356imm
12.7118 3itmm

12-13/32 31 smm
16-1316 $12mm
14-9116 37Imm

p.S

/,_.:_’—‘ —
S pplanbmenk |

/ Ao &

N
-/

Drawing No

D054434-300
CS4738-000

Cos5135-000
[£056136-000
D056137-000

How to Order: Specify Series B3-HPC ROQTS® metsr, TM?12480 or 3M1480 {eptional: 1M740 or 3M740), SN 1480 or TM1480 plus the Accessory

Type.

Azcessery Types: Sertfes 3 Counter (CTR;. Ceunter with instrumani Onive (CD), or Counter with Solia State Puisar (CPWS - Single Conaectar, CPWD -
Dual Connector, or CPWX - Conduit Connscticn). For tne S0 option. spacify Top: or Side Inlet and Clackwise (£.) or Counter Ciockwise (A] rotation.

For compatible ROOTS® Azcessaries, see bmzaures SVCC, S:7A-100, S$:85P and S:CEX.

Measurement

2001 Drerear, Inc.

Dresser Measurament

Dresser, Inc. . -,

£0. Box 42176
RHouston, TX 77242-2176

wessite: www.CARESSER com

RCOTS is & reglistered trademark of Drasser, (1.

Inside US: Ph: 800-521-1114 Fax: 800-335-5224
Outside US: Ph; 261-356-4300 Fax: 221-966-4308

e mail:DMD  Roots @ Dresser.com

SR} HPC
Nev. (101
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Series B3-HPC \é’;; s
3M1480 ROOTS® Meter

N
SM148C Series B3-HPC UNT3  Impenal UNITS  Mels
Temparatare RANgR Nag F 4010 114) Deg C -840 ¢ +80
Basa Rating (Q Max} acth - 3000 mih  ¥5
Max. Croeranng Prassura (MAQP) psig 1480 KPa 8102
g Laak Test (125% MAOP) peig 1850 kPa  B37B
S:anc Test (2 x MAOP) psig 2960 kPa 10204
mangeability -/ 4% rativ 771 ratic 77 :1
Rangeability /- 2% aliv 10411  ratic 1049
Start Rate city 2 mth (08
Stop Rate cin 25 m'h 007
Flow Rate @ 0.5" w.e, Gas ofh 1480 mvh 520
Oitferential, 10:)%% Flow N we. 1.31 maar 3.3
Max. Pressurieation Rue psigisec S KPa/see 35
Maax. Operaling Speed rpm 2500 mm 2500
Gear Rutic ratio  £00:1 retio 5001
Disglaced Volume/Rey ct 0.0200 m?  0,0005785
Drive Aute, CD ctrav 10 miav 0,1
‘e Min. Odomealar Reading ct 02 m*  0.002
Odumelar Tumaver yrs. 3.8 sy &3
Nominal Pips Siza in. 20 mm 80
Mangs-to-Flanga in. 1075 mm 273
Flanga Cornaciicn ansi 800K RF anst  BUO# Hr
Bolts par Flanga qty. 8 qQly. 8
Oolt Size” * in,  5/8-11 n. /8 - 11
Fiarnge Boit Hole Dopth n.  1-5/8 mm 29
Tergne _udrcated / Nor-uub. i, 378 N-m 508
Restricting Quifice (120%) w638 mm il
Oi Capacity - Meter Body
Side inlc? v 29 mi £2
Top Inict vz, 8.3 mi 245

Counter Version ;CTH)

Net Weight ibs. 107 g 48,5
Shippmy Neight lbs. g2 kg 589
Curlen Size n. 26xt4x 14 em 66 x36x36
Counter w Inzt, Urve (CD;
Nest Weight ing. 110 kg 49.9
Shipping We gnt i, 135 k¢ 61.2
Canton Size N, 20x14x14 cm 66 x 38 x 36

Wesngi, & dimanzions avsdazie for $PS upon rasLast.

— © * Bokt Lengin veries by sophication
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DIEFERENTIAL - IN. W.C.

[y 10 <0 3 &U 5C [534) Q0 80
Je - ——— e — — PN S e — — !
. ! ! | } | | |
® | i t { | i | ‘
N —_— — — —_— R
5 191 7 | : f——— i
-f. g ;
g : ' ' - \r { |
nn =~ ! . - — —+— — : —
i -
< T ] N Model: B LONAE ‘ , _
R R 1 .. e Adove data has been deismmined from lesls performed with ar st
I l r] U Type: L Ammgspheric prassure and ambient tamperature, using positve
i ‘ R [ Ziart Rate 2.0ch Owplasement bell of pistnn provers dimensionaily fraceable (o e
Oy [ IS St e Unitzd $lains Natlonal Institute of Stancards and Technatagy (N.ST}
=R k'_‘ ({. f;‘_‘ Fﬂ’ ard traceablc lv NMi - Nerhedands Measuraments Institsis 1ar
; o Rangeainlity L% 77 Vuiumetnc flaw rate.
72 E— —L Rangeabiizy L2% 1021
20 ; . !
| ’ |
15 | : } i
| | |
] o - —T - ! 1
i ! }}
-3 ‘ ; B
I I
|
[ ! ’ : | : J . |
c “C 20 30 40 &0 60 70 80 80 100
Cenizdine 1o :
3M1480 Owverall Lengih vidth {FlarnefFlange) Avcessory Cnd (CL-AU) Request Detalled TN
Scrics_H3-HPC inches mm ghes mm inzhes mm Drawing Nugbar
CTR 16-1/32 407 16-2%4 273 10-1/4 289 D054757-000
CcD 19-27/32 504 13374 E 14-1/14 358 DC54434-000
CPS 18-7/32 162 10-34 273 12-7/16 316 DCS4758-000
vce 16-13/32 48/ 10-3s 273 12508 a2 DOLATES-000
ACeESsary
Urit
f————— CL-AlL
To order: .

Spaclty, meter Series, Size and Type (i.e,, BOOTS Mate- Scries 83-KEFC IM1480 CTR).
For €D, specily inlet (Top or Side) and 10 Rotation (CW-B or COW-A)

For Puisar, spacify Single o Unat Conncctors ana Sonnaector Type (Amphendi ar Conduit).
For e specific artledng infaniation an he electronic pracude, requast $:36F or SIVEC.
Contacl ihe factory for ather availuble informaticn. Cpuei, OF sGACAL reQuesis.

DMD DRESSER  DMC DIVISICN - MEASUREMENT DPERATION
PO Box 2176 <+ houston, IX 77232.2176

Tek T13-872.8800 F/ax: /13-872-5000 N

®
ROOTS DRESSER UK LTD. Warrington Operations
Measurement Aufford Cuunt. Hargwick Grange Wanington. Chashire  VIAY 8RF

Phore: £4-192:-414545
Products
. DRESSER INDUSTRIAL PRODUCTS B.V.
:dustiesrrain 4- NL 3087 P 0, Zox 7163 e xi2
NL 5380 AL Paamingen, The Metheriands Prone 81 7740 77122
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Public Service Company of Nese Mexico Rich Dembowski
P.0. Box 4730 : District Engincer
603 W. Elm St.

Farmingron, New Mexico §7499

505 324-3732

303 325-7365 Fax

E-\Mail: RDembow(@pnm.com

/%chmrn/# e ¢

January 21, 2002

Mr. John Roe VIA FAX 327-4613

Dugan Production Company
P.O. Box 420
Farmington, NM 8§7499-0420

RE: Roots 3M1440 Rotary Positive Displacement Meter

Dear John:

[ had previously provided you with manufacturer and company information concerning rotary meter
calibration/inspection frequencies. PNM Company Policy is based upon ANSI Specification B 109.3
covering rotary tvpe gas displacement meters. This ANSI standard is approved by both the Office of
Pipeline Safety (Department of Transportation) and the New Mexico Public Utilities Commission. These

two entities, rather than the BLM, regulate PNM.

Our inspection frequency, based upon usage/flow rate will be 1-5 years, and will be once every two years
for this meter. Any additional inspection would require a full man day per inspection and would result in
a minimum charge of $400.00 per inspection to meet anyBLM requirements over and above the two year
inspection frequency. Dugan Production would be required to pay these charges. Note that the inspection
standard is based upon the prover test data standards submitted by the manufacturer (see attached copy).
This standard is %2 of 1% (0.3%). Any variation would require a meter replacement.

Note that flow tolerances of 0.5% are significantly higher than the standard orifice meter (2-5% variances
are normal). If the BLM is actually concerned with rovalty accounting, this type of installation is more
accurate and reliable and less likely to introduce errors into the royalty accounting system.

If I may be of further assistance please feel free to call.

Sincerely.

Richard K. Dembowski
District Engineer

Attachment: AS

Cc: Ms. Diana Luck



DMD Roots Division

ROOTS®Meters & Instruments
2135 Hwy 6 S., Houston TX 77077
Ph: 800.521.1114 Fx: 800.335.5334

Dresser Equipment Group, Inc

Unit Description

3M1480 SSM, SERIES B3-HPC ROOTS

METZR, COUNTER
DRIVE VERSION

WITH INSTRUMENT

A“érd»ﬂ”*'ﬁb-f
Prrefz

O
‘3"4

Date Printed 11-JAN-02
Bill of Material 053465-023
Model 3M1480
Serial No. 01459563
Accessory S/N

Sales Order No. 126554-1
Spec. Reg. No.

Prover Used 50 cu. ft.

Customer Information
PNM GAS SERVICES
00031173

NONE

Name:
PO No.
Badge No.

MIN STATIC
TZST PRESSURE
.2860 .psig

MIN LEAK MAX ALLOWABLE
TEST PRESSURE|OPER PRESSURE
1850 psig - 1480 psig

TC Acc at|Accuracy|Proof |% Error

(deg. F)

This meter has been tested and successfully passed a Shell Pressure Test and
Lezk Test at the above condition.

PROVER TEST DA TA
Test |Flow Rate % Rated Meter Error Di1ff TC Meter|TC Meter| Error
Point |Disp. Vol.| Capacity|Accuracy +/- Pressure|Accuracy| Proof +/-
cth % % in. w.c. % % %
01 2897.1 89.9 % 100.52 0.52 1.31
D2 284 .0 9.8 % 100.12 0.12 0.05

tbove data has been determined from tests performed with air at atmospheric
oressure and ambient temperature, using positive displacement bell or piston
provers dimensionally traceable to the United States National Institute of
Standards and Technology (NIST) and traceable to NMi - Netherlands Measurement

Institute for volumetric flow rate.
specifications.

Test date 11-JAN-02 Dby BUSHART, DAVID

This meter conforms to purchaser
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Introduction

During the more than half century history of ROOTS ro-
tary gas meters, a variety of different field tests have been
employed for field testing the meters. Perhaps the oidest
and most efficient method of field testing ROOTS meters
is by measuring the pressure drop from the inlet of the
meter. This process is known as differential testing.

Variables Affecting
Meter Accuracy

History shows us that rotary meter accuracy remains
relatively constant. In fact, the U.S. National Bureau of
Standards reported in 1946 in its paper No. 1741 entitled
“Testing Large Capacity Gas Meters” that the accuracy of

a rotary meter is non-adjustable. There are no linkages,

cams, valves or parts which can be used to adjust o
change the meter accuracy. The meter has fixed, non-
wearing and non-contacting internal parts in the
measuring chamber, and the static volumetric displace-
ment is constant. Therefore, only three possible variables
exist which will affect meter accuracy: 1) change in static
displacement, 2} enlarging meter clearances, 3) increase
in the meter’'s internal resistance. Research paper No.
1741 states on page 187: “The static displacement of a
rotary gas meter appears to be almost unaffected by de-
posits, even those resulting from unpurified gas. Hence,
having once been determined, it wil seldom be
redetermined.”

Itis also known that clearances do not change between
the impellers and cylinder: Hence, there is no wearing of
parts or change in clearances.

However, the third variable, change in the meter'sinter-
nal resistance, can affect rotary meter accuracy. Any
significant increase on the meter's internal resistance to
flow will increase the pressure drop across the meter,
thereby increasing the differential. Principal causes of
internal resistance are: binding of impellers, dirt, worn
bearings and too heavy or too much oil. Therefore, the
meter differential pressure appears as a prime indicator of
meter condition.

Differential Testing

A differential test consists of a series of differential
pressure readings taken across the meter at several gas
flow rates. within the meter's range of capacity. It should
be performed when the meter is initially installed, under
actual conditions of gas flow rate, line pressure, and spe-
cific gravity that will exist during service (25% to 100% of
meter rating). This is particularly important when line
pressure will be higher than 15 PSIG, so that direct com-
parison with later tests can be made.

To make a differential test, pressurize the meter by
slowly opening the inlet and discharge line valves. Adjust
the bypass and inlet valves until the meter is operating at
some selected flow rate in the lower range of its capacity.
With flow stabilized, time the passage of a predetermined
volume of gas as registered on the counter or instrument,
and record the differential pressure reading. Repeat the
test to obtain an accurate average reading. Also record
the line pressure.

It is advisable to construct a graph and plot a point for

</?/g/o/1v~——~)‘~ No. S-
. ;C"-‘-‘.l

each differential at each level of capacity tested. Three
points are required within the 25% to 100% range to estab-
lish an accurate curve. From the registered volumes and
times, calculate the gas flow in displaced CFH and plota
curve matching the differential versus flow rate. (See
figure 2, back cover)

Below 15 PSIG the field tests on gas can, for all practical
purposes, be compared directly with Factory test results
on air. These test resuits can be obtained from either an
individual Prover Test Curve or Characteristic Accuracy
and Differential Curves, available from the factory. This
latter differential data for ROOTS meters has been
established from a comprehensive study of meter data.
Although accuracy cannot be directly determined by a
ditferential test, test results have shown that an increase
of up to 50% in differential pressure can be tolerated with-
out affecting meter accuracy at the higher flow rates (25%
and above) by more than 1%.

Figure 2 for example, shows the possible results of a
differential test performed five years [ater on the same
meter at the same line pressure at similar capacities. In the
comparison, notice that differentiali pressure has in-
creased slightly, but is stiil within the acceptabile range of
a 50% increase. This slight differential pressure increase
is due to a small amount of internal resistance.

Figure 2 also shows the hypothetical results of a differ-
ential test performed on the same meter under the same
condition of pressure in its 10th year of use. The differen-
tial increased by more than 50% of the initial test results
derived at the installation. These results would therefore
be unacceptable.

If the differential is found to be more than 50% higher
than the initial test, the first step is to flush the metering
chamber with kerosene or some other approved solvent.
Dust and material tend to collect on impeller and cylinder
surfaces which generally causes a higher differential
pressure. A simple flushing may easiiy remove the ma-
terial and bring the meter back into specification. Figure 2
also shows the results of tlushing the meter and a reduc-
tion of differential pressure to an acceptable level.

Differential Testing
Equipment

A differential test requires only a pressure gauge. a
manometer, or equivalent differential pressure gauge,
and a stop watch for timing the dial rate of the meter. The
manometer should be suitable for the maximum operat-
ing line pressure and it should be reacable to 0.1 inches
water column. {See Figure 1)

The range of the manometer or gauge is important
since the valves of the differentials are often relatively
small. An inclined manometer is desirable to get good
readings of small differentials.

Permanent valves or appropriate fittings are often
mounted on the meters to reduce connection and test
time. Meter forms or graphs for logging the readings
are used by some companies to provide simple data
comparison.

The training of test personne! is important to assure
good field results. These personnel may test many rotary
meters before finding one needing attention, and thay
must remain alert to detect significant results.
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. Open high and low pressure vaives.

. Close by-pass vaive.

. Remove fill cap with wrench provided in case.

. With adjusting screw flush with bottom of adjusting

knob, -fill gauge to zero mark. If over or under-filled,
gauge may be calibrated with adjusting knob.

. Replace fill cap and gauge is ready for operation.
. Before closing case after each test be sure that high and

low pressure vaives are closed and that hoses, wrench,
and oil container are secured in holders.

. Prior to any subsequent operation after initial filling,

open high and low pressure valves and gently blow
through each hose to return fluid to zero position.
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Differential Gauge
Operation Instructions
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. Connect the high pressure hose of the gauge to the

iniet valve 1.

. Connect the low pressure hose of the gauge to the dis-

charge valve 2.

. Open the gauge by-pass valve 3, then open the gauge

high pressure 4 and the gauge low pressure 5 valves.

. Slowly open the inlet and discharge vaives 1 & 2

simultaneously.

. Close the gauge by-pass valve 3 and take the required

readings.

. To disconnect the differential gauge, open the gauge

by-pass valve 3.

. Close the inlet and discharge valves 1 & 2.
. Remove the high and low pressure hoses, allowing the

pressure to bleed off siowly.
Close the gauge valves 4 & 5.
Replace caps on meter valves.



Frequency of
‘Differential Testing

It is recommended that the meter be checked periodi-
cally for change in differential. There is no set time
requirements for frequency of differential testing meters,
but Table | shows the states which have formally accepted
differential testing and the time intervals pertaining to the
testing. Current information suggests that a five year in-
terval is usually more than adequate.

/
\ M mbyser mad— po. 5™

Py 4of 2
Conclusion e

It has been found over decades of experience that
differential testing is an effective method of detecting
changes in meter condition. At present, the most effective
differential comparison appears to be directly with the
initial field data, although factory supplied characteristic
data may also be used.

Other progress in differential testing is expected as
better testing standards are developed and the benefits of
experience are realized.

Table |

The differential rate test is used in all states and in countries throughout the world. In addition to Canada, which
has formally approved this test, the following states have formally ruled on the differential rate test period:

Time Interval

State Commission Reference
lllinots Ruie 8 S years
lowa Para. 19.6 (5) 2 years
Maryland Order # 56487, Rule 607.7 | 2 years
Pennsylvania Rule 11 2 years
{ West Virginia Rule 27 1 year
Wisconsin Rule 134.30 (4) 4 years (less than 15,000 CFH)
2 years (over 15,000 CFH)

Figure 2 M installation ® Year 5 B Year 10 M Year 10 (after flushing)
Flow rate at iniet Conditions — CFH (Multiply x 1000)
1 2 3 4 - 5
3.0
&) /
2 2.0
> //
Q
© //__ - )
2 p— e
o 0o
0 10 20 30 40 50 60 70 80 90 100
Percent of Maximum Fiow Rate
Differential-Rate Test Data ,
Meter Model SM125 Mfig. Serial No. __ 6500321 Utility Serial No.
Location Date Installed _1/1/65 ___Register Reading _______
— Line Gas Sp. Volume Run Rate Ditt, Pressure
Press. [Temp. |Grav. |Measured | Time |CFH {ins. W.C. I“‘n Chg. | Date {Tester
Initlal Tests - New Meter
2 PSIG | 60°F | .6 10 cf 28.8s |1250 K] - 1/1/65
2PSIG |60°F | B 10 ¢t 14.4s5 2500 3 —  |wes
‘2 PSIG | 60°F 6 56 of 7.6s |4750 1.3 — 1/1/65
Periodic Check Tests
2PSIG |60°F | 6 10 cf 28.8s [1250 14 40 [1/1/70
2PSIG {60°F | 6 10 ct 14.4s 12500 4 33 |70
2PsSiG |80°F | 8 10 ct 7.6s 4750 | 1.5 15 |11770 For additional information, write or
2PSIG |60°F | 6 10 ¢t 28.8s [1250 2 100 {1/1/775 call our general office.
PSi 60°F | . 4.4 7 233 |1
gPSJg 60°F .g :g 3 17.5: iggg 22 169 1;://;: DRESSER MEASUREMENT DIVISION
2PSIG |60°F | 6 10ct |288s [1250 | .12 20 |27 DRESSER INDUSTRIES, INC.
2PSIG [60°F | 6 10 ot 14.4s 2500 .35 16 |1/2/75 Post Office Box 42176
2PSIG |60°F | .6 10 cf 7.6s [4750 | 1.4 7 |75 __ Houston, Texas 77042
(713) 972-5000 Telex 762-387
. [ D
ROQTS I DRESSER I
10M-10/79-B6

Lo chorreod Ko Eoo -52/ -1/ /9



4 - dugan production corp.

IHI _

February 5, 2002

l

HAND DELIVERED

Mr. Jim Lovato

Bureau of Land Management
~Famington Field Office

1235 La Plata Highway

Famington, NM 87401

Re: PNM Meter Test Report
Dugan’s Big Band CDP Sales Meter

Dear Mr. Lovato:

Attached is the Meter Test Report prepared by PNM reflecting their verification of the meter accuracy for
the Roots 3M/1480 Rotary Positive Displacement Meter installed as the CDP sales meter on Dugan's Big
Band Gas Gathering System. This test was taken on 02/04/02, just prior to commencing dehvery of gas

into PNM’'s pipeline at 2:00pm.
According to PNM's tester, Mr. Ron Hickey, the meter was tested to have an accuracy of 99.5 to 99.8% at
rates of 300, 600, and 3,000 cubic feet/hour. In addition, at the rates of 300 and 3,000 cubic feet/hour,

differential pressures of .04 and .60, respectively, were observed, both of which are within the
manufacturer's recommendations and will establish the initial differential pressures to be used for

monitoring future meter performance.

PNM has not yet designated a unique meter number; however, the serial number for this meteris
0149963. Upon receiving the meter number, | will forward it to you.

Please let me know if you have questions or need additional information.
Sincerely,
J‘é-éi... o, Re_

John D. Roe
Engineering Manager

JDR:sh
Attachment

xc: PNM

709 E. MURRAY DR. « P. O BOX 420 * FARMINGTON, N.M. 87499-0420 + PHONE: (505) 325-1821 e FAX# (505) 327-4613



POSITIVE METER TEST REFORT

Form 755047 Rav. 082000

Ralated MP-03; M-013; M-014; M-315;
Teat Typa |ANNUSI Prover Test l'_—l Annuas Press. Factor Check D Instrument Callbration b Pollcies: M-316; M-023
P yilic Sercics Compary| d
(Check al
that -poly)%%w* e i,o”""““" Test Customar Premise No. D -
ata to be Ent
N3 W, Eim - P.O. BoR D ered into Banner

BBl M0 Delun)

mo z/c:;/lﬁz
Sta ¢

CUSTOMER DATA

Serial Number

EIREAAE

355
Adaress Fax 505 323-7365 District-Town Code E 4
own ComRag Make-Size Code {zloly -5 [
wmuanreu Fowing Press, Conact mour Base Prass Chcorr ch e E
Year Last Testad
/480~ " 2 3] .
Transfer Frover Metar Found Maeter Laft Year Dlaphragms Installed = l —f"
Flow Rate (CFH) 300 | 3500 Year Mater Purchasaed /
Prover Reading H/A— /q/é, Reason Tasted l /
o Dial Reading L I l l
rrect
Prover Correcticn ,u//;_ /V//?‘ LA E . Found CCF —-l-—""'
T ‘
< |pressure Correction k>ﬁ / | Found Open Proof .n 7
< ]
€ |Temperature Correction é b ‘/0 Found Check Proof Dm
5 .
Ll |Corrected Readings / Type Rapair ) [;
- /<///A. )‘fﬁ'
Diat Reading L l H_-A— I
o4 r
= Percent Error .5 .3 Laft CCF |
’—
Y |Proof cC g Turbine Meter Spin Test
= 99.5 7
Maetar
FOUND LEFT
Rotary Meter ; Make Actual Spin Tima
Differential Test Flow Rate | Ideal Diff. | Act.Diff | Flow Rate | Ideai DHf. | Act. Ditt |Model
] Req'd Spin }éln(
Open Flow Rate 2000 /.37 . é o { R Tme-Secs
. A /“ Vi Visuat Rotor Second
Intermediate Fiow Rate ! JC /'T//' inspaction oK Not OK
‘ P
Chack Flow Rate 200 .08 0¥ Lubrication OK  Not oK |™d
{Moke - {Moded Seriai # [¢) Cu FuCycie Base Pressure—-psia
Temgp Range to F
5 .
é Press Range " peig Battary Changed YES D NOQ D
= Pressure .
5 Dead Waeight Elemant Test Tomp Temp Elament Test Range Counter Reading % Error :’:”1:'::".: VerHfication of Instrument
) Caiculation A
g Gauge Press Found Leaft Found Laft Found Left + or - Calibration alculation Accuracy
& ves [Jfves [] w~e []
[2)
4 NO D Date & Time Current
ves [ ] No[]
= E cPressu're Factor Required? Moter Pressure Proper Factor FPV included in  YES D ‘héet:r kF-Fa:nor:
- orrection uotc reat per
w © - Pressure Factor
< Factar ves [] wo[] - . ' no [ Puise
w Year Repairad and Date: Billing information Checkaed | Customer Cansumption History] Customar 3iit Corection
C_J Proof Readings By: - For Presaure Faclor Checked far Ressonaciensss. {Average Srror)
L
) Updated in Banner
L 910117
(e} Mater Inventory 616 2,3) YES D NO [:] YES D NO D %
/,,“ I‘S‘\
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2 PSRN
< \:"’ &‘ N /
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W v ‘Qe A7/
(04 o
=~

‘Witness:
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PLC-19]
United States Department of the Interior

BUREAU OF LAND MANAGEMENT

Farmington Field Office
1235 La Plata Highway, Suite A
Farmington, New Mexico 87401

IN REPLY REFER TO:
3162.7-3
Big Band Gas Gathering System

FEB 15 2002

Mr. John Roe

Dugan Production Corporation
P.O. Box 420

Farmington, NM 87499

Dear Mr. Roe:

Reference is made to your application for surface commingling and off-lease measurement and sales of gas
from your Big Band Gas Gathering System (BBGGS). You propose to measure and sell gas at the Public
Service Company of New Mexico (PNM) metering facility located in the:

NENE sec. 27, T. 22 N, R. 9 W,, San Juan County, New Mexico.
Meter Serial No. 0149963

See the enclosed list for wells included in the BBGGS.

Your application indicates that measurement at a centralized location is necessary to effectively and
economically operate these wells and extend the economic life of the properties. We have reviewed your
application and the supplemental information you supplied and concur with these findings. In addition, your
supplemental information indicated that PNM will be using a Roots rotary positive displacement meter with a
digital read out. This meter has an accuracy of +/- 1% over the range of flow rates anticipated from the
gathering system. A review of the meter documentation, standards, and validation requirements indicates that
to properly validate the meter accuracy, both upon installation and periodically thereafter, a meter bypass is
necessary to regulate incremental flow rates across the meter. Pursuant to Onshore Order Nos. 3 and 5, meter
bypasses are not allowed without special consideration of relevant factors.

After careful consideration, you are hereby authorized to commingle, measure and sell natural gas off lease at
the PNM facility referenced above. The effective date of this authorization is February 4, 2002, the date
acceptable meter validation results were determined. Commingling, measurement, and sales at this facility
will be based on the procedures outlined in your application. The following are conditions of this approval:

e Dugan Production Company will be required to install a seal and maintain a seal record for any and all
activities on the meter bypass valve. Failure to maintain these records will result in immediate rescission
of this approval.

¢ Based on the results of the meter validation conducted February 4, 2002, the Roots PD meter must be
validated at least biennially with the results filed with this office 30 days thereafter. Contact the Bureau of
Land Management so a representative can be present to witness the meter validation.

¢ Allocation methodology must be made on an MMBTU basis. By March 15, 2002, file a report of
wellhead versus allocated volumes and MMBTUs for each well under this approval. This report must
include the previous month’s production for our review.



e  Measurement of natural gas at the PNM facility must be conducted in accordance with the requirements
outlined in Onshore Order No. 3, Site Security and Onshore Order No. 5, Gas Measurement.

e In order to prevent waste and conserve natural gas, periodic review of each well’s venting procedures must-
be conducted in accordance with the requirements outlined in NTL-ADO-93-1.

e No other wells can be added to this system of measurement without the prior approval of this office.
Contact this office in the event of any lost or vented hydrocarbons between the wells and the PNM facility.

Failure to maintain and operate this facility in accordance with the conditions outlined above may subject this
approval to immediate rescission. In addition, this office reserves the right to rescind this approval should
future evaluation of this method of measurement indicate that federal royalties would be reduced. Long term
shut-in provisions for any well committed to this system will cease within 30 days of the effective date of this
approval.

If you have any questions regarding the above please contact me at (505) 599-6367.

Sincerely,

fs! Jim Lovalt®

Jim Lovato
Senior Technical Advisor,
Petroleum Management Team

1 Enclosure:
1 - List of Contributing wells

ce:
NMOCD, Santa Fe
NMOCD, Aztec



Well Name and No. API No.

Billie No. 2 3004523386
Dorsey No. 1 3004529909
Ellington No. 2 3004529907
Goodman No. 2 3004529191
Goodman No. 3 Pending

James No. 1 3004529910
James No. 2 Pending

Zappa No. 3 3004529908
Zappa No. 91 3004529997

Big Band Gas Gathering System CDP

NWSW Sec. 35, T.22 N,,R. 8 W.
SENW Sec.26, T. 22 N. R. § W.
SESW Sec.26, T.22 N,,R. § W.
NWSW Sec.23, T. 22 N, R. 8 W.
NESE Sec.23, T. 22 N,,R. 8 W.
NESE Sec. 24, T. 22 N.,R.8 W.
NWSW Sec. 24, T.22 N,,R.8 W.

SESE Sec. 27, T. 22 N.R. 8 W.

Well List

Lease No. Formation Location
NM-8902 Chacra
NM-90472 Chacra
NM-94067 Chacra
NM-90471 Chacra
NM-90471 Chacra
NM-93253 Chacra
NM-93253 Chacra
NM-57445 Chacra/

Fruitland Coal
NM-57445 Fruitland Coal

NENE Sec. 27, T.22 N,,R. 8 W.

Enclosure 1-1



