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dugan production corp. 

February 21, 2002 

Re: 

Mr. David Catanach 
New Mexico Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, NM 87505 

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

Dear Mr. Catanach: 

Attached for your review and file is a copy ofthe 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. 

John D. Roe 
Engineering Manager 

JDR:sh 

Attachments 

xc: NMOCD-Aztec 
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Sincerely, 



United States Department of the Interior 

BUREAU OF LAND MANAGEMENT 
Farmington Field Office 

1235 La Plata Highway, Suite A 
Farminsnon, New Mexico 87401 

IN REPLY REFER TO: 

3162.7-3 
Big Band Gas Gathering System 

FEB 1 5 20G2 

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. ^ 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 ofthe 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 ofthe 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: 

•• 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 ofthe 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. 



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. 

• 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. 

• 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 ofthe effective date of this 
approval. 

•if you have any tjuestions regarding the above please contact me at (505) 599-6367. 

Sincerely, 

•iirji Lovato 
Senior Technical Advisor, 
Petroleum Management Team 

1 Enclosure: 
1 - List of Contributing wells 

cc: 
"NMOCD, Santa Fe 
NMOCD, Aztec 



Big Band Gas Gathering System CDP 
Well List 

Well Name and No. API No. Lease No. Formation Location 

Billie No. 2 3004523386 NM-8902 Chacra NWSW Sec. 35, T. 22 N., R. 8 W. 

Dorsey No. 1 3004529909 NM-90472 Chacra ^SEN^Sec.26, T. 22 N. R. 8 W. 

Ellington No.(|) 3004529907 NM-94067 Chacra SESW Sec.26, T. 22 N., R. 8 W. 

Goodman No. 2 3004529191 NM-90471 Chacra NWSW Sec.23, T. 22 N., R. 8 W. 

Goodman No. 3 Pending NM-90471 Chacra NESE Sec.23, T. 22 N., R. 8 W. 

fames No. 1 3004529910 NM-93253 Chacra NESE Sec. 24, T. 22 N., R.8 W. 

James No. 2 Pending NM-93253 Chacra NWSW Sec. 24, T. 22 N., R.8 W. 

Zappa No. 3 3004529908 NM-57445 Chacra/ SESE Sec. 27, T. 22 N.R. 8 W. Zappa No. 3 
Fruitland Coal 

Zappa No. 91 3004529997 NM-57445 Fruitland Coal NENE Sec. 27, T. 22 N., R. 8 W. 

Enclosure 1-1 
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January 9, 2002 HAND DELIVERED 

Mr. Jim Lovato 
Bureau of Land Management 
Farmington Field Office 
1235 La Plata Highway 
Farmington, NM 87401 

Re: Supplemental 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 CDP, 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 CDP. 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 ((88hpx 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% ofthe 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 ofthe 
mechanical integrity of the newly installed gathering system. 

MURRAY DR. • P. O. BOX 420 • FARMINGTON, N.M. 87499-0420 • PHONE: (505) 325-1821 • FAX# (5051 327-4613 
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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. 
1 
2 
3 

Test Period Test Time 
08/29-08/30/01 21 hrs. 
08/31-09/01/01 24 hrs. 
09/10-09/11/01 23 hrs. 

Test Pressure 
120 psig 
115 psig 
155 psig 

Test Results 
No loss - See note below* 
No loss - See note below* 
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 relum 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, 

John D. Roe 
Engineering Manager 

JDR/sh 

C:\TFUohnrcwlbigbancIsupptnfoltr 
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January 11,2002 

Mr. Jim Lovato HAND DELIVERED 
Bureau of Land Management 
Farmington Field Office 
1235 La Plata Highway 
Farmington, 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 ofthe 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 work on the meter or pressure regulator should either ever need to be repaired or replaced. 
PNW1 does 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 royalty 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 ofthe 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 
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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 determinations 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 determinations 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 fairly 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. 5). Without a by
pass, it will be necessary to shut in all wells, pumping units, and compressors upstream ofthe 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 respectfullyrequest that the BLM approve the use ofthe metering facilities proposed by PNM, which 
includes the use of a meter by-pass. This will allow the safe and efficient operation ofthe 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. 

John D. Roe 
Engineering Manager 

JDR:sh 

xc: PNM 
NMOCD 

Sincerely, 



j dugan production corp 
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January 16, 2002 

Mr. Jim Lovato HAND DELIVERED 
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 

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 (CDP) 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 continuously 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. PNM will also continuously 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 CDP 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, please let me know. 

John D. Roe 
Engineering Manager 

JDR:sh 

Attachment 

xc: PNM 
NMOCD 
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January 24, 2002 

Mr. Jim Lovato HAND DELIVERED 
Bureau of Land Management 
Farmington Field Office 
1235 La Plata Highway 
Farmington, NM 87401 

-Re: - Supplemental Infonnation 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 infonnation 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 displacement 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 operating 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 
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unnecessary for gas measurement accuracy, PNM is willing to test the meter more often, but all 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 ofthe initial "Prove Test Data" recorded 
on 01/11/02 for the meter to be installed. The subject meter was tested to be 100.52% accurate at a flow 
rate of 99.9% ofthe maximum, and 100.12% accurate at a flow rate of 9.8% ofthe 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 wells 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 ofthe CDP sales 
meter, we will request PNM to verify the meter accuracy, after all 7/8 of the gas belongs to us. 

I 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, 

y^^—- 3, /Se 

John D. Roe 
Engineering Manager 

JDR:sh 

Attachments 

xc: PNM 
NMOCD 
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January 16, 2002 
Mr. Jim Lovato HAND DELIVERED 
Bureau of Land Management 
rarmington Field Office 
1235 La Plata Highway 
Farmington, NM 87401 
Re: Supplemental Information No. 3 

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 request BLM approval to use ai£irbine)rrieter for gas measurement at the central delivery (CDP) 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\turbine1meter 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(£urbine)meter will be a 2" Mode! 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 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. PI*M will also soaiiiuiojjsly 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 CDP Sales Meter for Dugan's Big Band Gas Gathering System. 
Since the gas will be measured by a Dresser Industries Roots gas(Iurbine)Tieter, 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 infonnation, please let me know. 

John D. Roe 
Engineering Manager 

JDR:sh 

Attachment 

xc: PNM 
NMOCD 
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Messurement 

TO: 
John Roe 
505-327-4613' 

Wednesday, January 23, 2002 

FROM. 

PAGES. 

RE: 

Amy Mauney 
2135 Hwy 6 South 
Houston, TX 77077 
P: 281-966-4421 
F: 281-966-4721 
1 of 

3M1480 Meter information 

have also mailed the originals and an MPS catalog. 

Dresser M«B3ur«ment, DrMst : . Inc. 
2135 hwy « S y j h • houtior. TX 77(177 • Pncine: 281 ••}Se-'»30d • Fax: 2i> I-S56-4307 
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Measurement 

S;B3.HPC 

Series B3-HPC ROOTS® Meter 
High Pressure Cartridge Meters 
1M 740/1480,(1^740/148^) 5M/7M 1480 MAOP 

Introducing new inuovatiuns in rotary meter measurement, The High 
Pressure Cartridge ROOTS** meters in four model*. 

TTiese advancements to the time lested and accepted ROOTS* meters now provide 
measurement solutions to other obsolete positive displacement style meters, 
oversized inferential style meters, or less accurate styles cf insertion inferential 
meters. i 

• Cartridge Design 
Easy maintenance 

• Internal By-Pass 
Full capacity 

* Two castings, 4 sizes 

As INeeds change 

• Flexibility 

Multiple heads 

Change sizes 

• luiprcyedRangeabiliryand Accuracy 
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Series B3 
HIGH PRESSURE 
Cartridge Rotary Meters 

/>J? 3 r V 

Description 

Series B2-HPC High Pressure Cartridge Rotary Meiers 
employ the same positive displacement operating principle 
in other ROOTS'* rotary meters where gas volumes are 
displaced by two figure 3 impellers rotating in a chamber of 
known voiume. Precision machining to exact tolerances 
ensures measurement accuracy, while materials of 
construction ensure measurement performance in the most 
severe ot conditions. 

High Pressure Cartridge (HPC) ROOTS* meters utilize 2 commcn body castings lo accommodate 
4 meter sizes. The 1M and 3M share a common body with 2" AN Si Class SOO (1480 psig) raised 
face flanges, or as an option with ANSI Class 300 (740 psig) raised race flanges. 5M and 7M 
meters share a commcn body with 3" ANSI Class 600 (14S0 psig) raised face flanges. 

IM ano 3M Measurement cartridges ars interchangeable between their common bod/ casting, as 
are the 5M and 7M versions. This ailows the operator to "right-sirs" the meter for a particular 
application. Aiso, cartridges are field replaceable for ease cf maintenance. 

All Series B3-HFC cartridges have an optional fufl rapacity internal by-pass. 
Since the by-pass is self-resetting, an optional' efectronic/mecharical 
differential pressure sensor is available to indicate if the meter hat been in 
the by-pass mode. 

Applications 

The Higrs Pressure Cartridge design meters are ideal for gas measurement 
of low volume applications at high pressures. Recommended applications 
include: 
• Custody transfer (gas distribution, gathering, and transmission systems) 
• Town ooroer measurement 
• Direct wellhead production measurement 
• Gas leg of production seperators and test secerators ' 
• Compressor fuel gas measurement 
- Hign pressure industrial gas measurement. 

Standards 

As with sll ROOTS* meters, the High Pressure Cartridge design meters are documented to ANSI 
B109.3 specifications for Rotary Type Gas Displacement Meters. Additionally. !he High Pressure 
Cartridge design meters meet NACE Standard MR 111075 for corrosion resistant applications. 
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Features 

« FuJI capacity intamai tiy-:^^.: /.i:n csnricnai irx&stc". 

• Meter oody snd Ssr.ges thai are rated at 1480 psig (740 psig optionsl for m and 
versions;. 

' Designed to NACE corrosion resistance standards. 
• Compatible -/.ith 2 '.vide assortment of c J:S:-C .devices and sLxtiiary instrumentation for 

ROOTS* piotiucis-iee brcchyss SSSP, S:VCC, S:RA100. and S:C£X 

3 & 

•it* 

Advantages 

Operating differentials can oe lonitored while in service. 

Positive displacement measurement is not sensitive Ihe cnar.ces It me density of tne gas 
being measured. 

Positive displacement ressuronon! is not affected by pulsations :n tne pipeline. 

Positive displacement meters (side cr top :nle:) do nci squire a comp leafed installation sines 
'hey are not sensitive to ve'ecity proii'es. 

Cartridge design for simplified repair and maintenance. Calibrated canrdges can be installed in 
the Ssid. 

Carridce design is interchangeable as measurement -ec-ds crcngo. 

CarVic'ge replacements typically available within'24 hours. 

Tcchnica) Spccificaticns 

(3M r^o/utsoj) 5M14S0 7M1«M0 

;0~0 ah KCOctl; 7C0C cll 
y-nimuro Capacity :QT-T ^r. 117 cr. 
Rant-sHDiliiy ± 1 % , 0 . . 77 1 2s." so-i 
Oil capacity ;5t8:;i ] 13.5 (3G9r,i!i 
Prcssii'c P.nting AKSi SOO; 146C- fi;UCP Atv:l SCC / 148!) MAO? 5CJ/-:30 MAC? A.\'3i 500 MAC.: 

!.AN3i 30G 2o-:oncii) 
Cjnne:5or.Sli? 2" (50 mm) 2" !50mrr.; 3" s'Sfrmj 7 (75~m) 
Tsrrusrsure Rating -40 :~S - MC=F -iC3 :ra+v.c°F -40"r'-+'-0-'F 

Tnpor-?!ricl"i«; TC:T S:C!B irsiet ToporiidsilVJt 
Driva Rata 10 ul (1 t>) ro :f ;t 10 cf (• n-1 

11 
It 
rift 

i 

•tar. 

•JnfefiS 

M B ! 
•spas 
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Compressibility Meter Maxiir.jin Maximum Maximum 

Frebsui's Fic# Fate rlowRsie Flow Rate Flow Rale 

(fp.f scfh • iM scft1 scM 

Performancs of 1M 740M480* Perfcrmanca af 5M1480' 

1.0000 0.25 'CCO 24000 SOOO 1700C 
1.0162 100 7»30 1S24S0 sweo 347040 
1.1050 'AD 4309C 1222320 230452 5530843 
1.1435 800 5222C 1517200 316132 7556712 
1.1526 100C Sl-^0 1954560 505103 12031672 
1.2212 12Q0 loweo 2416320 606306 14565744 
1.2641 -.2-363 2913120 649400 15585(500 

«so 12*64.0 3118550 649704 1E92SM 

•erfomance o:"3M 740/1480* 

c 

Dimensions 

Vwsinn 

U1/3_ 
CTR 
CD 
CPS 

5M/7M 
CTS 
CO 
CPS 

1.0000 

-foTer 
1.1050 

"1.1405 
1.1826 
1:2212 
12641 
12808 

£25 

"tor" 

•-BCO 
1000 

1400 
1430 

3300 
230 
138270 

56^320 
3318480 J 

189670 
244325 
302240 
364145 
383820 

4552CS0 
536380" 
72S2760 
8739480 
9355060 

pBrformanco 3f7V1480* 

7000 
55245 
322KM 
442557 
570089 
704764 

90955G 

158000 
1322904 
7743216 
10651368 
13S3213S 
1G91433S 
16514335 
21330064 

*AII perfoindr.cn figures ar« hasad on P=11,73 psia (101.325 kPa), T=S0'F (1 S'C), and S with AJR as :est medium. 

Overall Length Overall Height WKJL'I (Qaiigej tonga) 

16-1/32 JC7rnm 
19-27/32 5C4mrn 
18-7/3? 462imn 

19-9/32 490mm 
23-3/32 sai'mm 
21-18/32 545mm 

8-5/8 218tnni 
3-5/8 213mm 
8-5/8 2l3mni 

13-1/16 332mm 
13-1/16 332rr.7i 
13-1/16 332mm 

10-3/4 273mm 
10-3/4 2/3mm 
10-3(4 273mm 

14-3/4 375inm 
14-3(4 375mm 
14-3/4 375mm 

Cantariinft rn 
Accessory Bid .(CL-AU) 

10-1/4 2Ci)mm 
14-1/16 35!imm 
12-7/15 3liimrn 

12-13/32 313mm 
16-13/16 41 Zifiin 
14-9/16 373mm 

p .5 

f? 7 

J 

Drawing No 

D054757-0O0 
D054434-300 
C054758-OO0 

C0S6135-3O0 
D056136-000 
D056137-DO0 

n 

How to Order: Specify Series B3-HPC ROOTS* meter. 1M USOor 3M14S0 (optional: 1M74D or3M740),5fc H80or7MH80 plus the Accessory 
Type. 
Accessory Types: Scries 3 Counter (CTR). Counter with insirumem Orive (CD), or Counter with Solid state Pulssr (CPVVS - Single Connector, CPWD -
Dual Ccmectoi. or CPWX - Conduit Connection). For tne CD option, specify Top or Side Inlst and Clockwise (E.) or Counter Clockwise (A) rotation. 

For compatible ROOTS* Access-ones, see brochures S;VCC, S:RA-100, S:SSP, and S:CEX. 

Dresser Measurement Dresser, Inc. 

Measurement 
P.O. 3ox 42176 
Houston, TX 77242-2176 
wctsitc: www.CFiESSER.com 

Inside US: Ph: 800-521-1114 Fax: 800-335-5224 
Outside US: Ph: 2S>1 -90G-4300 Fax; 2St-965-400S 

em<iil:DMD Roots@Dresser.com 

& 2001 Orr-.SiS.Ar, !ne. 
ROOTS is «registered trademark ot Drassor, inc. 

g PL? '-•PC 
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Series B3-HPC 
3M1480 ROOTS* MeteT 

/V* . Z. 

Series B3-HPC UMTS Imperial UMTS 

Temparatj-f, Psngo f > r j F -40 to i140 Dog. C •40 le +80 

•aso Sating (0 MPX ) ACfh 3000 in Jm B5 

Max. Operating Prassum (MAOP) psig 1480 kPa 5102 

I.*?* Test (125% MAOP) pwg 18S0 KPa B37B 

Salic Tost (2 x MAOP) PsiS 2360 KPa 102CM 

Ka "gentility •-/ "% ratio 77 : 1 raiio 77 : 1 

Rangeability •i/-2% /alio 104 :1 ratio I04 : 1 

Start Rata efii a.o nv'/h 0,00 

Stop Rate Ci!l £.5 m'/h 0.07 

Fio* Rate <? 0.5" w.c. Gao cfh 1HB0 rn;'.'h 50,0 

DrHerential, 10'Jri Flow ia. w.c. 1.31 mi}3r 3.3 

Ma*. P-ibjuruKtitn Rate psig/sac 35 

Ma*. OpwHlinj Speed rpm 2500 rpm 2500 

Gear Ratio ratio 500: i n=tin 500 : 1 

Oispiaeed Volume/Rev cl 0.0200 m s 

0.0005785 
Drivti HHIR, CD cVrev 10 nrVi-iv 0,1 

Min. Odurrmlnr Rnstjinr) cf 0 2 m 1 0.002 

OdumhlHr Turnover /rs. 3.8 3.3 
Nominal Pips Si?*) in. 2.0 nun 50 

Flangs-to-FlancjA in. 10 75 inm i!7'J 
Flange Cornflctlcn <insi 60011 RF arij i eww Hi

Bolts psr Rangfl qty. 8 qty. ts 

Dolt Size* * in, 5/e-n in. i)/8 - 11 

Fi>r.ne Beit Hole Oepth in. t-5/8 mm 23 

Tcr̂ M? Lubricated / Nor.-i.ijb. It. I5>. 378 N-m SOS 

Restricting Orifice i'.ZC%) in. .435 mn l l 

Oil Capacity - Meier Body 

Side Inlet Oi. ml 02 

Top inlet Oi. a.a ml 245 

Counter Version ,'CTR) 

Ntfl Weight iSs. *g 49.5 

Slu^my Weight lbs. . j o 09.9 

Carton Size in. 26 x 14 x M cm 66 x 36 x 36 
Counter «' lost. Drr/s (CD; 

Nul Wwiqhl IDS. DO kc 49,9 

ir:-*. :.i=. KS C1.2 

Canon Sizs in. 2fi x 11 JT 1 f. cm 66 x 36 x 
WM^I;-, S. rfirr.-ansions avs.taele lor C?S upon rasLae. 

*" Bolt Lenjir, i,-srtes 6y a:plica:i9n 
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10 20 40 60 ro 80 sc 
102 

101 

99 

73 

,-r-r 
i .D c fn 

Aoovw data iias Dsen dsternilificf froir. lesln performed with air ni 
Atmospheric pressure and ambient UmperatcrB. using positive 
Displacement bell or piston provcrs dimension*!'/ traceable lo '.n« 
United &Uiim National Institute ststnecrc's and Technology (N.'ST) 
and trar^ablc ly NMi - Nmhertarids MeHniir»m«nts InstitJlB lar 
Volumetric f i o * rats. 

0.0 - i : , — 
0 "0 20 30 40 bO 00 70 80 »0 

Cer;eriin» lo 
3M1480 Otfftrsll Length Width (Plan je'Flanrjfi) Aix.-HH»ory Cnd (CL.-AU) Request Detailed 

Scrici_a2±lCC inches nun i.TSlija mm inches mm •rswino Nurnter 
CTR 18-1/32 107 lC-3'4 273 10-1/4 DO0-1757-000 
CD 19-27/32 004 IG-3/4 2/a 14-1/15 359 DC544O4-00O 
CPS 18-7/33 162 •,0-a'4 273 12-7/16 j i r . DOS47M-000 

vcr. 10-13/32 46 / ir>3-'« 273 12-5/8 021 0054748-000 

10c 

100 

To order: 
Sp«r% meter Series, Sizs and Type (i.e., HOOTS Mfltc- Seres 63-HFC 3M1180 CTR). 
Foi CO, spedfy Intel [Top or Hide) and ID notation (CW-B or CCW-A) 
For H-j:s«r, specify Single 01 Otml Connectors ana Connactor Type (Ampnenoi or Conduit). 
For stwe specific nrdenng intaimalinn on the electronic piocutte, requsst SiSSP or S:VCC. 
Contaci Ihe lactory for other available information, opt ica , orsoar'al requcs:*. 

DMD DRESSER 

:® ROOTS 
Measurement 

Products 

DKC DIVISION - MEASUREMENT 0P5RA"ION 
P. 0 Bo> 42176 • huu5ton, IX 7??42-2l/6 
Tel: 713-97P-.SC00 . f^, /V6-H7Z^OCO 

DRESSER UK LTD. Warrington Operations 
flu'Sofd CuuU, Hardwire Grange Wanmcjon. Cnashlre W 4fif 
Phorc: 44-192&-di4S4fi 

ORfSSER INDUSTRIAL PRODUCTS 9.V. 
ii.'Justietsrrein \- NL 5£6i H, O. Box 715." 
NL 5380 AD Pannmpen. The NeSiea&nds Pron*- 31 /Y<3 77122 
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Public Service Company of Sew Mexico 
P.O. Box 4750 
603 »'. Elm St. 
Farmington. Sew Mexico S'499 
505 124-3'52 
505 525- '365 Fax 
E-Mail: RDembow(a!pmn.com 

Rich Dembowski 
District Engineer 

January 21, 2002 

Mr. John Roe VIA FAX 327-4613 
Dugan Production Company 
P.C). Box 420 
Farmington, NM 87499-0420 

RE: Roots 3M1440 Rotary Positive Displacement Meter 

Deaj'John: 

I 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 type 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 Vz of 1% (0.5%). 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 royalty accounting, this type of installation is more 
accurate and reliable and less likely to introduce errors into the royalty accounting system. 

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

Sincerely. 

Richard K. Dembowski 
District Engineer 

Attachment: AS 

Cc: Ms. Diana Luck 



DMOHOOTS 

DMD Roots Division 
Dresser Equipment Group, Inc 

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

Unit D e s c r i p t i o n 

3M1480 SSM, SERIES B3-HPC ROOTS 
METER, COUNTER WITH INSTRUMENT 
DRIVE VERSION 

MIN STATIC 
TEST PRESSURE 
.2960 ;psig 

MIN LEAX 
TEST PRESSURE 
1850 psig 

MAX ALLOWABLE 
OPER PRESSURE 

1480 p s i g 

Date P r i n t e d 
B i l l of M a t e r i a l 
Model 
S e r i a l No. 
Accessory S/N 
Sales Order No. 
Spec. Req. No. 
Prover Used 

Customer I n f o r m a t i o n 
PNM GAS SERVICES 

ll-JAN-02 
053465-023 
3M1480 
0149963 

126554-1 

5 0 cu. f t . 

Name: 
PO No, 00031173 
Badge No. : NONE 

TC Acc at Accuracy Proof % Error 
(deg. F) 

Accuracy 

This meter has been t e s t e d and suc c e s s f u l l y passed a Shell Pressure Test and 
Leak Test a t the above c o n d i t i o n . 

P R O V E R T E S T D A T A 

Test 
Point 

Flow Rate 
Disp. Vol. 

c f h 

% Rated 
Capacity 

Meter 
Accuracy 

o 
o 

E r r o r 
+ /-
% 

D i f f 
Pressure 
i n . w.c. 

TC Meter 
Accuracy 

% 

TC Meter 
Proof 

o_ 

Error 
+ / -
% 

01 2997.1 99.9 % 100 . 52 0.52 1.31 

.. . ...02 '234 . 0 9.8 % 100.12 0.12 0 . 05 

Above data has been determined from t e s t s performed w i t h a i r at atmospheric 
pressure and ambient temperature, using p o s i t i v e displacement b e l l o r p i s t o n 
provers dimensionally traceable t o the United States N a t i o n a l I n s t i t u t e of 
Standards and Technology (NIST) and traceable t o NMi - Netherlands Measurement 
I n s t i t u t e f o r volumetric flow r a t e . This meter conforms t o purchaser 
s p e c i f i c a t i o n s . 

Test date ll-JAN-02 by BUSHART, DAVID 
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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 oldest 
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 wii seldom be 
redetermined." 

It is 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's inter
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 

( J 

s .—-—• • ' 
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 OFH and plot a 
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 results 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 
differential 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 later on the same 
meter at the same line pressure at similar capacities. In the 
comparison, notice that differential pressure has in
creased slightly, but is still within the acceptable 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 easily remove the ma
terial and bring the meter back into specification. Figure 2 
also shows the results of flushing 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 readable 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 personnel is important to assure 
good field results. These personnel may test many rotary 
meters before finding one needing attention, and they 
must remain alert to detect significant results. 



Figure 1 

Low* 
Pressure' 

Valve 

By-pass 
\/alve 

High 
Pressure 

Valve 

Zero 
Adjust 
Knob 

Gauge 
Filling & Calibration 
1. Open high and low pressure valves. 
2. Close by-pass valve. 
3. Remove fill cap with wrench provided in case. 
4. 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. 

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

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

7. 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. 

Drain 
Adjusting 

Screw 

Differential Gauge 
Operation Instructions 
A. Connect the high pressure hose of the gauge to the 

inlet valve 1. 
B. Connect the low pressure hose of the gauge to the dis

charge valve 2. 
C. Open the gauge by-pass valve 3, then open the gauge 

high pressure 4 and the gauge low pressure 5 valves. 
D. Slowly open the inlet and discharge valves 1 & 2 

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

readings. 
F. To disconnect the differential gauge, open the gauge 

by-pass valve 3. 
G. Close the inlet and discharge valves 1 & 2. 
H. Remove the high and low pressure hoses, allowing the 

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



Frequency of 
Testing 

Conclusion 

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 I 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. 

Table I 

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. 

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: 

State Commission Reference Time Interval 
Illinois 
Iowa 
Maryland 
Pennsylvania 
West Virginia 
Wisconsin 

Rule 8 
Para. 19.6 (5) 
Order # 56487, Rule 607.7 
Rule 11 
Rule 27 
Rule 134.30 (4) 

5 years 
2 years 
2 years 
2 years 
1 year 
4 years (less than 15,000 CFH) 
2 years (over 15,000 CFH) 

Figure 2 I Installation • Year 5 • Year 10 • Year 10 (after flushing) 

Flow rate at Inlet Conditions — CFH (Multiply x 1000) 

20 40 50 60 
Percent of Maximum Flow Rate 

Meter Model 
Location 

5M125 

Differential-Rate Test Data 
Mfg. Serial No. 650032X 

_Date Installed 1/1/65 
JJtility Serial No. _ 
_Register Reading 

7i V I ® ., 1 

E *— * , * 

Line 
Press. Temp 

Gas SpT^ 
Grav. 

Volume 
Measured 

Bun 
Time 

Rate 
CFH 

Diff. Pressure 
Ins. W.C. 

Initial Tests - New Meter 

Chg. Date Tester 

2 PSIG 60° F .6 10 cf 28.8s 1250 .1 — 1/1/65 
2 PSIG 60° F .6 10 cf 14.4s 2500 .3 — 1/1/65 

'2 PSIG SO*F .6 TO Cf 7.6s 4750 1.3 — 1/1/65 
Periodic Check Tests 

2 PSIG 60° F .6 10 Cf 28.8s 1250 .14 40 1/1/70 
2 PSIG 60° F .6 10 cf 14.4s 2500 .4 33 1/1/70 
2 PSIG 60° F .6 10 cf 7.6s 4750 1.5 15 1/1/70 
2 PSIG 60° F .6 10 cf 28.3s 1250 .2 100 1/1/75 
2 PSIG 60° F .6 10 Cf 14.4s 2500 .7 233 1/1/75 
2 PSIG 60° F .6 10 cf 7.6s 4750 2.2 169 1/1/75 
2 PSIG 60° F .6 10 cf 28.8s 1250 .12 20 1/2/75 
2 PSIG 60° F .6 10 cf 14.4s 2500 .35 16 1/2/75 
2 PSIG 60° F .6 10 cf 7.6s 4750 1.4 7 1/2/75 

10M-10/79-B6 

For additional information, write or 
call our general office. 

DRESSER MEASUREMENT DIVISION 
DRESSER INDUSTRIES, INC. 

Post Office Box 42176 
Houston, Texas 77042 

(713) 972-500CP) Telex 762-387 

ROOTS 

"9-



dugan production corp. 

i I 

February 5, 2002 HAND DELIVERED 

Mr. Jim Lovato 
Bureau of Land Management 
Farmington Field Office 
1235 La Plata Highway 
Farmington, 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 delivery 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 meter is 
0149963. Upon receiving the meter number, I will forward it to you. 

Please let me know if you have questions or need additional infonnation. 

Sincerely, 

John D. Roe 
Engineering Manager 

JDR.sh 

Attachment 

xc: PNM 

709 E. MURRAY DR. • P. O. BOX 420 • FARMINGTON, N.M. 37499-0420 • PHONE: (505) 325-1821 • FAX* (505) 327-4613 
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POSITIVE METER TEST REPORT F o r m 755-047 Rov. OiTOOQ 

T»>»Jt T y p d 

(Ch*ct< 

A n n u a l P r o v ^ f T w t 

°u^h'c Series Came 
A n n u a l ? : - s « a . F a c t o r Ch#> • 

froa w en - p. o. Bo' 
Orrtaranl la l T o t 

'50 
• 

I na t rumant Ca i lb ra t ton 

Cuetomar Premiaa No. 

Related 

Pol ic ies: 
M P - 0 3 ; M-013; M-OU; M-015; 

M-016; M-023 

Data to be En te red in to Banner 

Cu» to rn j r , c^S#^ teme/y ,v / 3 7 U 9 9 ' . 

Address ? a x 5 0 5 3 2 5 - 7 3 6 5 ' / 

Cats 

2 ^ 

Corr Rdg 

Serial Number 

District-Town Code 

Make-Size Code 

7 
m\3 
O 

'•'•cmrxj Pnsaa. Contrac Mot.r 

/ ,V. 7 ,3 
L'nccyr flcg 

Transfer Frover Meter Found Meter Lef t 

F l o w Rate (CFH) 

P r o v e r Read ing 

P r o v e r C o r r e c t i o n 

P r e s s u r e C o r r e c t i o n 

T e m p e r a t u r e C o r r e c t i o n 

3c o 

A. 

• {,6 
C o r r e c t e d R e a d i n g s / / / A 

P e r c e n t Er ro r 5 

Year Last Tested 

Year Dlaohragms Insta l led ' 

Year Meter Purchased 

Reason Tested 

Dial Reading 

Found CCF 

Found Open Proof 

Found Check Proof 

Type Repair 

Dial Reading 

Left CCF 

TWJs 

P r o o f T u r b i n e Meter Sp in Test 

Ro ta ry Me te r 

D i f f e ren t ia l T e s t 

FOUND LEFT 
Meter 

Make 

Flow Rate Ideal Oiff. Act. Diff Flow Rate Ideal Diff. Act. Diff Model 

Actual Spin Time 

Open Flow Rate 3oOO 1.2/ 

7̂ 5 
Req'd Sp in 

Intermediate Flow Ra t * Visua l Ro to r 

n i n a c t i o n 
OK Not OK 

Check Flow Rata 3oo -of- Lubr icat ion OK Not OK 

< 
C 
I -

LU 
5 
ZJ 
ct. 
V-
<n 
z 

Model Serial # 
Tamp Range 

P r a t * Ranga 
ps ig 

Cu Ft/Cycle Base Pressure—psia 

Battery Changed YES Q NO | | 

Dead Weight 

Gauge Press 

Pressure 

Element 

Found Left 

Test Temp. 
Temp Element 

Found 

Test Range 

Left 

Counter Reading 

Found Left 

% Er ro r 

+ or -

FPV I n c l u d e d 

In I n a t r u m a n t 

C a l i b r a t i o n 

YES • 

NO • 

V«rff lcat iOrt of I ns t ruman t 

Ca lcu la t i on A c c u r a c y 

YES Q NO Q 

Date & Time Current 

YES Q NO Q 

tr c 

5 < 

Pressure 

Correct fon 

Factor 

Factor Requi red? 

YES Q NO Q 

Meter Preaaure 

p s i g 

Proper Fac to r 
FPV Included In Y E S [ T J 

NO • 
Pressure Factor 

Meter k-Factor: 

Cubic Feet per 

Pulse 

Year Repaired and 

Proo f Readings 

Upda ted In Banner 

Meter Inventory 

Oate: 

By : 

Si l l ing Informat ion Checked 

For Pressure Factor 

YES • NO • 

Cua tomer C o n s u m p t i o n H i s t o r y 

Chackad for R » « » o n a o i « n a a « . 

YES Q NO • 

C u s t o m a r Bil l Cor rac t lon 

{Avarage Srrof) 

< 
5 
LU 
CC 

W i t n e s s : 

7 



PLC 
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 1 5 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: 

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 ofthe properties. We have reviewed your 
application and the supplemental information you supplied and concur with these findings. In addition, your 
supplemental infonnation 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 ofthe 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: 

• 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 ofthe 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. 

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

• 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 inNTL-ADO-93-1. 

• 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 ofthe effective date of this 
approval. 

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

Sincerely, 

Jim Lovato 
Senior Technical Advisor, 
Petroleum Management Team 

1 Enclosure: 
1 - List of Contributing wells 

cc: 
NMOCD, Santa Fe 
NMOCD, Aztec 



Big Band Gas Gathering System CDP 
Well List 

Well Name and No. API No. Lease No. Formation Location 

Billie No. 2 

Dorsey No. 1 

Ellington No. 2 

Goodman No. 2 

Goodman No. 3 

James No. 1 

James No. 2 

Zappa No. 3 

3004523386 NM-8902 Chacra NWSW Sec. 35, T. 22 N., R. 8 W. 

3004529909 NM-90472 Chacra SENW Sec.26, T. 22 N. R. 8 W. 

3004529907 NM-94067 Chacra SESW Sec.26, T. 22 N., R. 8 W. 

3004529191 NM-90471 Chacra NWSW Sec.23, T. 22 N., R. 8 W. 

Pending NM-90471 Chacra NESE Sec.23, T. 22 N., R. 8 W. 

3004529910 NM-93253 Chacra NESE Sec. 24, T. 22 N., R.8 W. 

Pending NM-93253 Chacra NWSW Sec. 24, T. 22 N., R.8 W. 

3004529908 NM-57445 Chacra/ SESE Sec. 27, T. 22 N.R. 8 W. 
Fruitland Coal 

Zappa No. 91 3004529997 NM-57445 Fruitland Coal NENE Sec. 27, T. 22 N., R. 8 W. 

Enclosure 1-1 


