GSN Steering Committee

New Orleans

15-16 September 2000

Draft Minutes

Attending: Barbara Romanowicz (Chair), Chuck Ammon, Kent Anderson, Harley Benz, Jon Berger, Ray Buland, Rhett Butler, Adam Dziewonski, John Filson, Steve Grand, John Hildebrand, Thorne Lay, John Orcutt

8:30 Barbara opened the meeting and reviewed the agenda. S. Grand agreed to take minutes. Minutes of the previous meeting were discussed. Jon Berger had some corrections on the discussion of the new IDA data logger and requested that the figures from his presentation be included in the minutes. John Orcutt stated that Director Groat is "having to argue for hazards" with respect to USGS funding and not "biocomplexity" as stated in the minutes. These changes will or have been made and the minutes were then approved.

Network Status

J. Berger reviewed IRIS/IDA station status.

SACV - completed last month

PALK - team there now, will finish this month

DGAR - site under construction, equipment is ready, installation in Q1/2

FIAN - on hold awaiting MOU - the hangup has been about paying import duties

WSAR - dormant

Upgrades of 16-bit to 24-bit data loggers

LVZ - installed but there is a problem with the uplink

NRIL - being shipped - the Russians will likely move the station to the surface when the upgrade takes place

RPN - will be upgraded first quarter next year

ALE - will be upgraded next summer

At present stations ABKT, LVZ, MSVF, NRIL are down

At present there are telemetry problems at AAK, BORG, ESK, JTS

Telemetry Update

(see overhead by J. Berger for more detail)

ASCN, COCO, MSEY linked to ISP for internet access.

HOPE telemetry will be changed to VSAT satellite

Major Maintenance

(see J. Berger overhead)

IRIS/IDA uptime at about 83%. NIL has been a problem because UCSD has not been able to ship DAT tapes to Pakistan. IRIS/IDA is now requesting an export license for shipment of a complete system to Pakistan. Rhett asked why there are no DAT tapes being shipped and Jon replied that DOD refused to give an export license for them and UCSD can not ship them without a license.

Kent Anderson reviewed IRIS/USGS network status.

POHA - installed

OTAV - installed

MBWA - ready to go but negotiations are stalled

TRQA - power line delay

SAML - borehole drilled, needs solar array

FUNA - awaiting State Dept approval

RAO - awaiting approval from New Zealand

KANT - installed with VSAT comm

Several stations are on hold at present (list from Kent)

Maintenance

SPA - has a new seismometer and a new heating design

KOWA - has had battery problems

RCPR - radio upgrade

PTGA -

LVC -

MSKU -

PAYG - update to satellite system

SDV - DA repairs

ANTO - down, equipment is being held by ANTO operators and won't be released

TBT - down

(kent should review and details to the above)

Kent also discussed difficulty working in Brazil now due to a 30 day limitation on visas and a six month wait before the visa can be renewed. Rhett mentioned a regional network is being deployed in Venezuela and station SDV will be shared. Kent also mentioned that IRIS/IMS joint sites have been visited by GCI people with little communication or coordination with USGS IRIS. The problem is most severe with U.S. stations but Kent is also concerned about SPA and KMBO. Rhett and John Filson will speak with Edna Sidner? about this again.

Kent also informed the committee that ASL may have to move from their current location due to the huge increase in the lease requested by the Isleta Pueblo. The current lease ends 9/26 but it was still unclear whether ASL would move by then, later, or if a compromise could still be worked out on the lease. If ASL moves, the vaults and borehole will be lost. A possible new site is on the airforce base about 3 miles away. It may also be possible to get a site in a mine for quiet testing but nothing is settled as of now.

In the meantime testing of the chinese broadband seismometer has been postponed.

Budget Update

Rhett discussed the 2000/2001 budget as well as the 5-year budget in the IRIS proposal, both were handed out to the committee. The current budget is different from the budget discussed at the last GSN meeting being cut from $3.7m to $3.15m. The cuts were made from site preparation and spares were cut by 50%.

Rhett reported that it will be a struggle to get adequate funding of the GSN as there is a perception that the GSN has been well funded and most of its objectives have been met. Adam agreed that the EXCOM seems to have more interest in the PASSCAL program than the GSN. Adam suggested it is difficult with the present funding structure to fund very long term facilities. He suggested a new program at NSF, some kind of "observing program", would be a good idea to fund long term observations of Earth. J. Orcutt spoke with Anne Meltzer and she felt that the maintenance budget provided by the GSN committee was high. Barbara said that an estimate by Gary Pavlis was not much different from our estimate. Rhett said there is a perception problem about running a global seismic network. J. Berger said that the O&M budget with justification should be formalized in a report. Thorne suggested it be included in the 5-year proposal but Rhett said it has been dropped from the proposal. Adam said there is need of a "white paper" for NSF and USGS on maintenance. Barbara said that it must be done before the next EXCOM meeting in three weeks. Adam agreed that a budget document is needed but he also felt that a scientific paper should be written justifying the GSN. J. Berger said a document is really needed on maintenance costs to avoid repeated discussions of this topic. J. Filson said we must change the perception at NSF to take into account longterm projects but J. Orcutt said NSF is less of a problem than our peers perception. Rhett said we need more outreach to other committee members. Barbara said we should resurrect the O&M part of the original proposal and Barbara will present it at the next EXCOM meeting.

Rhett reviewed the 5 year proposal. There is $1M/yr less for telemetry, only ½ the request for amoritization, and $650K was cut from enhancement and new stations. EXCOM has decided to try to stay close to the limits set by NSF. Adam noted the total budget is still $2M over the guideline set by NSF. Thorne said 2 things are needed 1) a short paper on costs and 2) a science plan on the need of a large healthy GSN. J. Filson said a report is being prepared for USGS now. Rhett said IRIS doesn't have open file reports. What is really needed is to have more support from EXCOM members who use the GSN as well as a document justifying the cost of running the GSN.

Barbara summarized the discussion and work to do. We will bring back the detailed cost analysis for running the GSN. More thought will also be expended on writing a science justification paper. A subgroup will be formed to do the science plan and perhaps write an EOS article. Adam suggested including the USGS to relate the global program to national programs. The subgroup will consist of Adam, Barbara, Thorne, Jon Berger, and either Harley Benz or Ray Buland.

Telemetry

Rhett then reviewed telemetry issues. A cooperative agreement with Japan has been made for telemetry for south Pacific stations. Quotes from Mesa and Nanometrics have been received. The Japanese will fund a hub and five stations. PTWC has also agreed to host a hub and pay satellite charges for 5 stations. There is also a memorandum of understanding with the National Weather Service. With respect to PTWC, Jon Berger asked why KDAK was not on the list of stations to have telemetry. Rhett said the future stations to be included in the deal as still to be worked out.

Discussions with GCI (Global Communication Infrastructure) are ongoing but there appear to be no roadblocks to sharing their satellite links. Ray Buland asked about the cost and Rhett said it is still unknown. Testing of telemetry by Nanometrics and Unavco is ongoing in Argentina. In China, all GSN sites will be telemetered by a Chinese satellite system. The U.S. side will pay for a link between the Crustal Institute and the Institute of Geophysics. DTRA will pay for this.

Rhett then gave an update on KIP. PTWC will pick up the power charge. NSF has contributed $14K and Geoscope $9-10K. The total cost to IRIS will be $20K to get KIP running again.

USGS

John Filson reported on the commitment of USGS towards maintenance of the GSN. He said the issue has been raised to high levels in the Department of the Interior and the USGS. A USGS review group met and a report is being produced but has not been distributed yet. The review group consisted of B. Romanowicz, G. Ekstrom, K. Shedlock, R. Buland, J.  Filson, H. Bolton, and B. Hutt.

The report will deal with organization issues in USGS as well as ASL. There may be some redundancy in personnel between USGS employees at ASL and outside contractors.

The total USGS budget for GSN is $3.464M with $350K going to a facilities fund bringing total USGS support to $3.8M. Money is lost on the way to ASL, however, with ASL receiving $2.59M with $536K for salaries and $2.06M for operating expenses. Other ASL income was listed as

IRIS - $486K

China Network - $590K

GTSN - $176K

CTBT - $129K

GS overhead - $159K

The review group reviewed station performance by region. China, with a 92% data return, was the best region. The cost per station of O&M for Chinese stations is twice the normal GSN station however. The average return rate for the whole GSN/ASL is 75% today, and one must decide on the cost one is willing to incur versus data return.

J. Filson felt we are in need of a strategic plan dealing with maintenance. Will there be regular visits or visits as needed? More ASL funding must have a detailed plan for O&M with justification from GSN.

Kent replied there is a plan with less than a visit per station per year.

J. Filson outlined the findings of the review group without going into details. The report will cover the following topics.

1) ASL is well run.

2) USGS management 

3) Role of ASL. Is it a stand alone facility or more tied to the GSN project.

4) Personnel - contractor versus USGS employees

5) GSN maintenance

6) Performance - strive for 80% return rate, must have a plan for O&M

7) GSN equipment - it is not the USGS responsibility for replacing, amortizing, or modernizing GSN stations.

8) An MOU on the GSN between IRIS and USGS

Kent asked what role ASL should have in testing of equipment. John answered that probably ASL will have to be more hard nosed about service - maybe appropriate charges should be made for such work. The main job of ASL is to maintain the GSN. Rhett mentioned that testing is an extremely valuable resource to GSN as well as others. Adam said the replacement equipment issue must be made clear to NSF. J. Filson said he is having or will have discussions with Dan Weill about this. J. Berger mentioned that without replacements the system can not be maintained due to spare parts no longer in production. We need to amortize the system or it will die.

Thorne and Barbara both mentioned that USGS is not totally funding maintenance for the GSN. At $50K a station per year for 90 stations maintenance is $4.5M, USGS funding is $1M short. J. Filson said an increase in funding from USGS is unlikely but there may be further money available if the 22% USGS assessment charge is changed. The final report will be issued as a USGS open file report.

GPS Update

Rhett briefly discussed NEMA funding to put GPS at GSN stations in Russia. 7 stations received GPS. NEMA also partly funded internet installation (and fees?). But this source of funding is winding down. How will we continue this operation ($150K/yr)? Talks are ongoing with JPL and NEMA.

Meeting adjourned for lunch at 12:00 and reconvened at 1:00.

 Ralph Alewine arrived to give a review of the IMS program in relation to the GSN. Alewine mentioned that there has been no official request for access to IMS data from the seismology community. B. Kennett visited and discussed cooperation with the IMS in general terms but nothing official has been received. Alewine is optimistic about the response of PTS, it's just a question of how to do it. WMO has already worked out some arrangement for weather data.

Adam suggested ISC send a letter and perhaps the FDSN as well.

Alewine said the U.S. is in favor of real time release of data but that other nations oppose this. He thinks a compromise may be able to be reached releasing the data with a short delay, say a few days to a week or perhaps when the bulletin appears.

Kent asked about station operators. Alewine said the policy does not affect auxiliary stations. He was open for suggestions but it must be clear that the decision is not up to the U.S. alone.

Thorne felt that it is important to get real time data from countries that would permit it with the delayed data coming from countries that demand that as opposed to all the data being delayed.

Filson asked if there was legislation by the U.S. on this topic. There is a qualified statement in the budget that the data should be released as fast as possible.

Barbara asked how the request letters interface with the data release question. Alewine said that organizations that request the data would have the data sent directly to them.

J. Berger and Adam both felt FDSN should write a letter requesting data release as it is an international organization.

A possible compromise for 2001 was discussed, in which an experiment would be proposed,

whereby there would be embargo on the data until the REB comes out (now 7 days but in the

future it should be 2-3 days). After that time period, all products would be freely available from the member countries. This time to the REB" could also be viewed as a maximum time, so that those countries that don't care could be releasing data faster.

Thorne asked will auxiliary stations be upgraded to primary station status? Also, how will the maintenance be carried out to get the required uptime of the stations?

Alewine said it is unlikely host countries can or will pay for such maintenance. When the auxiliary stations are set up then will be the time to discuss auxiliary station upkeep. IRIS should raise these issues at an upcoming O&M workshop. There was approval by PTS of a procedure for hosts of stations that can not afford them.

J. Orcutt was concerned if PTS pays for auxiliary stations maybe the restrictions on primary stations might apply to them.

Ralph Alewine left around 1:45.

ADAK Issue

Kent discussed the uncertain future of ADAK due to the demise of the runway there. USGS is attempting to make the station as autonomous as possible. There was talk of leasing a line to Palmer. Rhett said there is a real threat that ADAK will have to be pulled out and alternatives to that site in the area are unclear.

Ray Buland said future discussions on ADAK should include people at Palmer.

IMS Issues

Gerardo Suarez arrived at 2:00.

Rhett said one concern of GSN is that parallel systems may be good but we might lose the primary attention of station operators in this case. KMBO and FURI are of particular concern. Kent said they could actually be a help but we should keep a presence and be involved in the installations. He is coordinating with Holly Given on this.

G. Suarez gave a review of IMS planning. There is a complicated 3-way relationship between existing stations, IMS, and the station operators. He is committed to finding a solution good for everyone. In Vienna they have decided on 3 operating principles.

1) To be as non-intrusive as possible at existing stations.

2) To contribute something to existing stations, for example an upgrade.

3) To try to offer operators something. Real time data access cannot be offered but use of the infrastructure can.

For auxiliary stations there are two options for making them IMS compatible. For stations up to spec , IMS will just put a computer next to the DAS to get the digital data, authenticate it and then send it out by GCI.. They are working on software to interface Quanterra DAS's for this purpose.

Other stations with other digitizers (non-quanterra) - they will want to change the DAS instrumentation,,so as not to have to develop multiple pieces of software. For USGS stations the first option will work but for IRIS/IDA stations Vienna would like the GSN committee to consider changing instrumentation.

The work needed at the stations will be done through IRIS.

Barbara asked who would pay for this? Gerardo said PTS would pay for any upfront instrumentation and upgrade work but can not pay for subsequent O&M.

Rhett asked if the satellite GCI link to San Diego has any problem with respect to the government.

Gerardo said this is a non-issue.

Filson asked how to formalize the relation between GSN-PTS-Host, is there a standard agreement. Gerardo said he is hesitant to do that. It is difficult to get legal agreements done and permission from the host country is really all that is necessary.

Thorne asked about extra O&M money to get uptime requested by PTS. Gerardo said it might not even be possible to get to the 98% data return goal for primary stations. The goal now is for 90% return for auxiliary stations.

Rhett said he feels the GSN-PTS relationship is excellent now.

Gerardo finally mentioned the operational manuals required to be followed by IMS stations. PTS is testing them now for a 1 year period. After that changes can be made to them.

Rhett asked about KMBO, the only parallel station at present. He is concerned about neglect of  the GSN equipment. Gerardo said KMBO was debated. It was made parallel because of the demands of being a primary station. But PTS can do good things for the GSN station as well such as buying a vehicle for the operators and helping with the power supply etc. Thorne asked if it was a parallel sensor as well. Gerardo said yes. J. Berger asked if GCI can be used directly to check on station health. Gerardo said yes only can not have continuous data transmission for political reasons. Rhett asked if ASL can participate in the installation at KMBO. Gerardo said yes. J. Filson asked what help GSN can give? Gerardo said by getting auxiliary stations in the IMS. Barbara asked if Gerardo needed an endorsement for this and Gerardo replied yes. J. Berger asked about the possibilities of getting data from IMS stations. Gerardo said real time is not possible now but maybe someday. A delayed data release is possible. Adam asked how the data would be released and Gerardo said through AFTAK. Finally, Adam asked about a letter from FDSN. Gerardo said a previous one was sent through IASPEI.

Gerardo left at this time.

Adam requested that the GSN maps be put on the IRIS website and Rhett agreed it would be done.

ANSS Review

Harley reviewed the status of the ANSS. He said most of what he was showing is on the web although the web site www.anss.org is under construction at this time. The ANSS is broken into 5 regions, Northwest, California, InterMountain, Central Southeast, and East?? Harley reported on the history of the project. A report was submitted to congress in the spring. The House authorized spending in April. In August a management plan was created. In the spring and summer 80 instruments were purchased and the last will be deployed next week. The budget is $1.6M this year.

The management plan includes a steering committee with 1 from COSMOS, 1 AASG, 1 NEMA, 1 ACP, 3 EERI, 1 IRIS, 1 SSA, and 2 USGS representatives. Regional coordinators and regional advisory committees will be set up to run the array. Subcommittees are being set up for instrumentation, site standards, data analysis and products, network architecture?, and data archiving. The management structure is in place and the committees are being set up. Issues of instrumentation are coming up soon.

The present situation is as follows:

1) The organizational structure is in place and working.

2) Deployment of instruments continues.

3) Technical committees are being formed now.

4) Long term issues such as data archiving and distribution are still to be addressed

As an example of progress Harley mentioned that 20 sites in Utah have been deployed and 20 more will be deployed next year. The majority of regional networks now have real time data exchange. Of 41 networks in the U.S., 30 are integrated. 2,200 channels are available from regional networks.

This August 8 STS-2's and Quanterra data loggers were purchased. Next years budget is $1.6M for sure with a possible addition of $1-2M.

J. Filson added that the STS2's were purchased with ANSS funds and O&M is built into the budget.

Adam commented that ANSS and USArray should communicate and coordinate. Harley said it's difficult because the funding of the two projects comes from different appropriation committees and J. Filson said that the two projects have different scientific rationales.

Adam and Thorne asked about front loading the broadband part of ANSS.

J. Filson replied that it is critical to have the engineering community on board for ANSS.

Station Performance Evaluation

Rhett led a discussion of station performance. He presented data availability from 4/1999 to 4/2000 based on DAT tapes. This is just basic information that should probably be reviewed at every GSN committee meeting. Some real problem stations include ANTO,TBT,ABKT, and NRIL.

TBT has corrosion occurring in the lava tube and there has been little interest from Spain in solving the problem. Barbara said she would contact Dr. Udias about the situation. ABKT and ANTO were discussed earlier in the network reports.

Other problem stations were KOWA, SDV, and TEIG. TEIG is running but the data is not getting out and there is no one on site. Someone will speak with UNM about this. HNR is in a region of civil strife now and PTGA is difficult because of new Brazilian travel restrictions. Some of the other stations that had low availability may be due to their data coming in by telemetry without any DAT tapes. Barbara and Adam asked if tapes are still necessary with telemetry. Kent said they were still a necessary backup.

J. Berger said the DMC should do the availability study to get a more complete look at true data availability. 

Adam asked if the availability can improve. Kent said IMS telemetry should help some.

Next, Rhett showed costs per station and days in the field per station. The majority of stations were not visited during the year under study. The costs shown did not differentiate between installation costs and maintenance costs. Barbara said she would prefer to have a more detailed breakdown on the costs. Rhett said next time it will be broken down by equipment, telemetry, installation, other.

Rhett then showed a figure rating the telemetry by cost, throughput, and robustness. Another figure was shown ranking the "pain" level for each station. There was some anti-correlation between pain and uptime. The final figure Rhett showed was a plot of the number of nearby stations for every GSN station. This figure did not include Geoscope and other FDSN stations and Barbara said it should.

Barbara said we should try to combine all the factors shown by Rhett to have an idea of what stations might need to be upgraded, moved, or even closed. We need to prioritize which stations need help.

John O. said availability should be checked first and then noise level in different pass bands.

Kent said noise levels are problematic because different pass bands would show a different station ranking in terms of levels of noise.

Barbara showed a figure with minimum and maximum noise levels over the course of a year. The figure also showed data availability qualitatively by having a mark for each day the noise was available to be measured. She said there are many ways to evaluate stations - maybe we need a subgroup to "rank" stations. We should have a list of 10 stations or so that could be considered for cutting or improving.

Ray Buland showed a plot of minimum mb and Ms reported by stations giving some estimate of station sensitivity at 1Hz and 20s periods.

Barbara asked for someone to be in charge of station ranking.

Rhett said he would be happy to get more information on stations adding in the telemetered data and with a more complete breakdown on costs.

Barbara and Jon B. said that once an algorithm is designed to evaluate a stations performance we should give it to the DMC to apply. Barbara also said the CMT assessment is useful.

Rhett asked if we should focus on "bad" stations but Barbara said it should be done for all stations on a regular basis.

Rhett suggested using the codes that Barbara showed results from at DMC. He will talk to Tim Ahern about this.

Barbara asked about the timing of this and Rhett suggested every GSN committee meeting.

John B. noted that stations to be pulled will more likely depend on political events rather than noise levels. Stations that are impossible to operate should be pulled.

Rhett noted that in a case like ANTO it is meaningless to pull it since we can't get the equipment back.

Barbara agreed with these comments but still feels it is a good idea to have an ongoing evaluation of stations.

Ray commented that the proximity of other stations should be an important criteria also for closing stations if this must be done.

Meeting was adjourned at 5:30.

Saturday, September 16, 2000

Meeting resumed at 8:00 AM

Review of Oceans Program

John Hildebrand reviewed the use of telephone cables for ocean bottom seismology. He showed the global distribution of seismic stations still has large gaps in the equatorial Pacific and the North Atlantic. Two approaches are used in the oceans, buoys or using old telephone cables. First use of cable was H2O using cable from Hawaii to the western U.S.. IRIS Ocean Cable Steering Committee met Sept 10-11. The Japanese are far more active than the U.S. in the use of ocean cables for seismology.

J. Hildebrand reviewed the role of the committee and some of the progress to date.

Role 1. Oversight of existing cable observatories. H2O has a buried CMG3 sensor, temp meter, and hydrophone. There is a scheduled ODP drill with plans to install a KS-54000 sensor. Other plans are for a sea floor camera, a geomagnetic observatory, and a hydrophone array. There is just enough power and ports to support all this equipment. 

Japanese use "cable ships" and have several projects underway. GEOTOC, VENUS, HAMAMATSU, MUROTO, HOKAIDO, NANKAI (planned), Japan Sea (planned) are Japanese efforts using underwater cable for ocean observatories. Only two use reused ocean cables.

Role 2. Address technical issues of common interest related to use of cables, common standards.

Role 3. Liaison with commercial community via the International Cable Protection Committee. IRIS and ERI are members, JAMSTEC will join.

Adam asked if we could get commercial help. J. Hildebrand said new cables are so expensive that companies will not take a chance of any problem developing by allowing outsiders to attach anything to their cables.

Ongoing work includes having an international workshop in 2002 in Hawaii. There are also plans for proactive reuse of cable systems. At present there are some plans for four.

ANZCAN - from Hawaii to BC, Canada

HAW-4 - from Hawaii to California

TAT-8 - from New Jersey to England and France (fiber optic cable)

TPG3 - from Guam to Hawaii (will go out of service soon)

ANZCAN will have station north of H2O and HAW-4 south. The two fill big gaps in global coverage.

Rhett said that IRIS already has a long relationship with cable operators.

Thorne asked if decommissioned cables are pulled out or just left behind. John H. said it is common to pull out part of the cable near the stations. Adam asked about the relation between the cable committee and DEOS. John H. said his committee is only concerned with cable reuse but there is communication with DEOS and Neptune. They are looking for collaboration.

DEOS

J. Orcutt reviewed the progress of DEOS. He referred to a 1999 report for a U.S. plan for an integrated sustained ocean observing system.

Barbara asked if it was just for ocean observing and John O. said yes.

Another group active in ocean observing is the Ocean Acoustic Observatory. SOSUS data are being archived by them.

The rational for DEOS is that traditionally ocean observations have been made on expeditions. This makes it difficult to measure longterm changes. The goal of DEOS is for longterm observations on the ocean floor of many physical, chemical, and biological parameters. 

Neptune is part of DEOS. It is a planned project to instrument the Juan de Fuca plate off the coast of the western U.S. and Canada.

Twenty two large gaps in coverage have been identified for the OSN. A hole has been drilled for the H2O site. In 8 months another hole will be drilled near the equator in the Pacific. 

J. Orcutt showed the setup for buoyed observatories with figures attached to the minutes. 

DEOS is a major equipment resource program. Funding for DEOS and Earthscope will be unclear until December. DEOS is trying to expand itself to include more chemical and biological measurements.

Barbara asked how much support H2O receives from the GSN budget. Rhett answered that it is funded at the level of a normal GSN station from the GSN budget.

Action Items

Barbara then led a discussion of a number of action items the committee had to deal with. EXCOM froze the GSN funding for this year until clarification of 3 points that we will deal with as action items. Background on the 3 action items was given out by Rhett and is included as an appendum to the notes.

The first issue concerned $315K for IRIS/USGS station enhancements. Are these upgrades really necessary?

Rhett commented that perhaps O&M could be done while doing the upgrades so that some of the travel costs could or should be paid by USGS.

Adam asked if the committee is asked to express an opinion on this.

Rhett said the upgrades are already in the budget that the committee voted on previously.

Thorne asked how plausible it is to do the upgrades at the same time as normal O&M.

Rhett said it is extremely advantageous to put large disks on now.

Kent said it is very difficult to draw a line between maintenance and capital equipment improvements. It is just beyond ASL means now to keep the stations alive.

J. Berger asked wasn't this already discussed?

Thorne said the issue is really whether USGS funding is inadequate. If so should IRIS cover some of the extra costs?

J. Orcutt said that IRIS/IDA funding for some maintenance comes out of the spares budget. He also felt he had a conflict of interest on this topic.

Adam asked if the EXCOM action was due to a perceived shortfall in USGS funding. Is their action a way to prod USGS to increase funding?

J. Filson said $3M was added for O&M for GSN - a fairly large amount. It is unlikely any new money will be added for GSN O&M in the near future.

Thorne asked if ANSS flourished would this help in some way?

J. Filson replied that it could help in the sense that ASL would be better supported.

Ray B. said that since we don't have a maintenance schedule we should support the upgrades now.

Rhett said that future funding by IRIS for USGS stations will be looked at critically with respect to the USGS/IRIS agreement on M&O.

Thorne asked about putting travel into the spares budget.

Rhett said the spares subject will be part of the spring meeting.

Ray said it is not just a USGS problem. There simply is not enough O&M money to do the job.

Adam said that J. Filson should make clear to EXCOM that more money from USGS is unlikely.

J. Filson said that he will push for operational changes at ASL and that that might help some.

Barbara said we should focus on the problem at hand. No networks do preventative maintenance. There is an artificial separation of maintenance and upgrades.

Kent said ASL economizes as much as possible. Sometimes upgrades are done with USGS funds.

Thorne said it is not clear what is O&M and what is an upgrade. How does one plan for this?

Kent said they tried in the 1995 proposal. They projected future costs from past experience but the overall budget was too high.

Rhett said that travel is a critical part of the whole problem.

Adam moved that the committee vote to go ahead with the proposed upgrade of the USGS stations as initially planned. Grand seconded.

Vote on item 1. 6 in favor, 0 against, 2 abstain (Orcutt, Lay) 

Note, C. Ammon was not present and left his proxy with Barbara.

The second action item concerned completion of new sites where some work has already been started. $129K are being withheld from this years budget for completion of new sites until the GSNSC reviews its commitment to these new sites. The sites under consideration are QUE, FIAN, WSAR, TRIS, SOCO, and BEC.

J. Berger asked where the $129K number came from.

Rhett said it is from this years budget and included things like drilling on Madagascar. 

J. Berger said in the San Diego accounting system there is no pot of money sitting there specifically for Madagascar. 

Rhett said funding for Madagascar is in this years budget and if the tasks are not done yet these funds are open for discussion. In UCSD accounting it is not specified but in IRIS accounting it is.

Adam asked J. Berger if he has full funding for FIAN completion?

J. Berger said that is impossible to say because until the station is installed it is unknown how much it will cost.

Ray asked if real money has been allocated for these new stations and Rhett replied yes, there is equipment that has been purchased and is awaiting deployment.

Barbara said we should make a distinction between sites that almost ready to go versus those that are still not really ready.

Rhett said QUE is all ready but we are just waiting approval from the government.

J. Filson said we must convince the ambassador in Pakistan to push for it.

Adam asked how important the site was in terms of our discussions.

Rhett said there is only $7K in funds out of the $129K under discussion.

Barbara suggested making 3 lists of stations. Those we should do immediately (1), those we want to keep but can not install until sometime in the future (2), and those we should take off the list for installation (3).

Kent said that IMS sites will exist at TRIS and SOCO.

Rhett said it is unlikely we can use the IMS stations for our purposes.

After some discussion a possible listing of sites had:

Category 1: TRIS, SOCO, FIAN, BEC

Category 2: WSAR, QUE

Category 3: None.

Harley disagreed with this selection. He felt BEC is not critical and the GSNSC needs to start making the tough decisions. 

Rhett said that part of the GSNSC is to tell EXCOM what our goals are.

Adam and Ray mentioned that these sites are not really new. They were decided upon at least 4 years ago with careful deliberation.

Rhett said that BEC is just waiting for a quote for drilling.

J. Berger asked why not install the site in a vault? Rhett said that could be done. 

The committee asked Rhett to look into installing BEC in a vault.

A motion was put forth by Barbara to go ahead with the 4 stations in category 1 this year and next year to install the 2 stations in category 2. Motion was seconded by Adam.

Vote: 6 in favor, 0 against, 2 abstain (Orcutt, Buland,)

The third action item concerned the ultimate size of the GSN. The EXCOM wanted the GSNSC to consider the future growth of the GSN keeping in mind the budget difficulties we have with M&O and the many other FDSN stations.

Barbara asked if we agree that 136 stations is a cap on the GSN.

J. Orcutt commented that many of the FDSN stations are not providing data at present.

J. Berger noted that several stations have already been removed from the original list of stations.

Adam said we should keep our options open for special opportunities to put in new stations.

J. Berger thought we should be able to consider 1-2 new stations per year.

Adam asked that it be pointed out to the EXCOM that we froze our siting plan 4 years ago. There is no plan for unlimited growth. 

Rhett said we should continue to have ultimate goals and should not put hard restrictions on the GSN with the recognition that there are limits to what we can do.

Thorne felt we should not put a hard number on the total number of stations and Ray noted that the network is close to the right size in that there are no major gaps left in global coverage except for truly inaccessible regions.

The committee came up with a three part motion which was put to a vote.

1) The GSNSC feels that the GSN is close to achieving its design goals contingent upon ocean station deployment.

2) The GSN will continue to evolve due to special opportunities and reaction to unforeseen circumstances (such as closing of stations).

3) The GSNSC will carefully consider O&M costs in future planning.

The vote was 8 yes 0 no 0 abstain.

Rhett mentioned a possibility of a new site in Brazil that would fill a hole in that region. He asked for guidance on this and the committee told him to continue to explore the possibility and report back to the GSNSC next meeting.

IRIS/IDA Spares

Rhett asked J. Berger to discuss the budget category "spares" in the IDA budget. This came up because of a question to Rhett from ??????

J. Berger reviewed the budget of IRIS/IDA. IRIS/IDA estimates the cost of stations and O&M based on previous years experiences. The category spares goes into the equipment budget at UCSD and can not be separated from other equipment purchases. The money for spares is not to purchase parts that then go on a shelf labeled as spares. As needed, i.e. when something breaks at stations, parts are bought and deployed. Such occurrences can not be predicted in advance so IRIS/IDA just requests a sum of money that was needed in the past for such things. Once at UCSD, the "spares" money is just part of other equipment money such as for upgrades and new installations and is not kept track of separately.

Rhett mentioned again that the request was "what were the spares money spent on?".

J. Berger replied all he could say is that from 1997 till now IRIS/IDA spent more money on equipment than was actually in the equipment budget.

Thorne asked if that was for new stations.

J. Berger replied he didn't have a breakdown on new stations versus repair of old ones. New station costs can not be predicted accurately in advance.

Rhett commented that IRIS supplies ASL with money for equipment and Rhett  keeps track of "spares" versus new installs. What should be done about this?

Thorne asked if the books balance then what difference does it make?

Adam said the best case is if money is left over - could it be left with the president for emergencies? How do we deal with the unexpected in budgets?

Rhett said that the difference now compared to previous years is that we have 130 stations. There will always be unexpected costs from now on.

. Berger said the best we can do is base predicted costs on past experience.

Rhett said that Dave Simpson understands amortization although we may not always use that money exactly for that purpose. That number can be created by a logical process but its use could be flexible.

Thorne asked what other uses could be made of that money.

J. Berger said all he knows is that IRIS/IDA overspent on equipment and supplies and under spent on salaries and travel.

Ray said he thought the problem was mostly in the name "spares" - the name should be changed in future budgets.

Barbara said maybe the term amortization should be used.

J. Hildebrand suggested just use maintenance but Rhett said that is no good because IRIS can not give USGS maintenance money and that would leave no flexibility.

The committee decided it better understood the term "spares" in the IRIS/IDA budget,

as meaning equipment for amortization/maintenance.

IRIS/IDA Data Logger

J. Berger answered questions about the new IDA data logger. To obviate having to put splitters on IRIS/IDA auxiliary stations for the IMS, Berger proposed to install the new data loggers at IMS auxiliary stations. The data loggers are acceptable  for the IMS. The first unit is deployed now in a parallel arrangement at PFO (it is called XPFO). UCSD has already purchased 10 of the new dataloggers.

Barbara said the question for the committee is are the new data loggers acceptable for the GSN.

John B. went through the rationale for deploying the new data loggers. The old IRIS/IDA data loggers are obsolete and difficult to maintain. The new ones are cheaper to purchase new. This should lead to better uptime and lower O&M costs. IDA/Green will purchase 8 and CTBT will purchase 13 new units so there is no cost to IRIS for the equipment.

John B. then showed noise tests on the data logger as shown in the attached addendum.

Rhett said he thought the dynamic range of the new data logger is 21-22 bits based on conversations with Sandia.

John B. said Sandia has not tested the instrument.

Rhett said the new data loggers are clearly superior to the old 16 bit reftek but is it appropriate for GSN stations?

Barbara said more documentation is needed.

Thorne asked if IMS is happy with the Quanterra data loggers.

J. Berger said yes but that he will NOT install Quanterras at IRIS/IDA sites. He proposes IRIS propose to VTS that they pay for and install 13 new dataloggers at IRIS/IDA sites.

R. Buland asked about linearity tests. J. Berger said there was some improvement over the old ones.

Rhett repeated that the issue is basically the 2-3 bit deficit in dynamic range relative to the Quanterra system.

Thorne asked what the plan for the auxiliary stations was without the new data loggers?

J. Berger replied that they would have had splitters. Rhett said not necessarily.

Kent asked if we lose flexibility by having IMS pay for the upgrades. J. Berger said no because IMS will not own the equipment.

Thorne felt if there was not a decrease in quality it would be OK to go ahead with the upgrades.

Barbara and Adam asked for more tests on the new data loggers, perhaps by Kromer at Sandia with a comparison with the Quanterra  equipment.

J. Berger said there is no question Quanterra's have a slightly greater dynamic range but the new data loggers still meet all GSN requirements.

It was decided that detailed testing be presented at the next GSNSC meeting.

KNET

J. Orcutt showed a display of global lightning locations located by ???????

He then went on to discuss the KNET array of 10 stations with realtime data retrieval. IRIS station AAK is one of the 10. Funding for the array from ?????? is being terminated this year. The total cost of the array is $125K/year. J. Orcutt asked the committee to support IRIS funding to keep the network running (note, not necessarily GSN money).

The committee unanimously supports the KNET array but  is concerned about GSN having to support it from its dwindling budget.  I am not sure what this is about: Clarification should be made over email about this.

Meeting adjourned 12:00.

