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Introductiontc "Summary"
The Columbia River Treaty Hydrometeorological Committee (CRTHC) was established in September 1968 by the Entities.  The Committee is responsible for planning and monitoring the operation of data facilities in accord with the Treaty.  It also assists the Entities in matters related to hydrometeorological and water supply forecasting.  The Committee consists of four members as follows:
UNITED STATES SECTION
CANADIAN SECTION
Nancy L. Stephan, BPA Co-Chair
Stephanie Smith, B.C. Hydro, Chair

Peter Brooks, USACE Co-Chair
Doug McCollor*, B.C. Hydro, Member
*Doug McCollor was appointed Canadian Member replacing Wuben Luo per BC Hydro letter dated November 29th, 2005
This report summarizes Committee activities during the water year from October 1, 2005 through 30 September 2006. The Committee began issuing regular Annual Reports in 2001.  General background information on Committee activities contained in the 2001 and 2002 annual reports is now presented in a separate supplemental document.  The supplement contains general information that does not typically change from year to year.  Appendices in the 2006 supplemental document include:

· Appendix A – 
Introduction to the Committee terms of reference

· Appendix B – 
Terms of reference for the CRTHMC

· Appendix C – 
Process for reviewing hydrometeorological data networks

· Appendix D – 
List of contributors of hydrometeorological data

· Appendix E – 
Data communication and storage systems

· Appendix F – 
Data exchange reports

· Appendix G – 
Treaty studies, models, and forecast requirements
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Overview
The Columbia River Treaty Hydrometeorological Committee 2004-2005 Annual Report was completed in November of 2005 and distributed to the Columbia River Operating Committee at their meeting on 30 November 2005 via conference call.
The Columbia River Treaty Hydrometeorological Committee (CRTHC) met twice in the 2005-2006 water year. The mid-year meeting (number 58) took place on February 9th, 2006 at Bonneville Power Administration’s Headquarters in Portland, Oregon; and the other meeting (number 59) took place on June 15th, 2006 at the U.S. Army’s Corps of Engineers, Northwestern Division Headquarters in Portland, Oregon.

The Committee addressed numerous issues during this year and most were agenda items at both Committee meetings. The recurring general categories for discussion at both meetings were Data Exchange, Communication Systems/CROHMS, Treaty and Support Stations, and Forecasting. The Committee made sure that a Hydromet Committee block of items was placed on every Operating Committee meeting agenda; and The Committee reported on outstanding action items and was available to respond to Hydromet-related inquiries. It is anticipated that one or more Committee members will attend every Operating Committee meeting for the foreseeable future.
Data Exchange
Appendix F of the 2006 Supplemental Report describes current data exchange reports.  Data exchanged among operational projects and entity agencies may be categorized according to the type of data and the frequency of transmission.  Types of data include project data, weather and streamflow data, forecasts, as well as reports and messages.  The frequencies of transmission may be hourly, daily, or monthly.  In addition to the standard reporting, there were additional data exchange actions and issues during WY 2006.  These are summarized as follows:
· Storage Tables: The Committee finally reconciled the discrepancies associated with apparently conflicting Canadian project storage amounts – one set sent to and used by the NWRFC, and the other sent to and stored in CROHMS. There are actually two storage tables in use, Treaty Storage and Actual Storage (used by NWRFC). An initial proposal was to put the tables in CROHMS and send only storage values (rated in Canada) to CROHMS.  A confirmation from the CRTOC was made that the Treaty Storage tables should be used for Treaty computations. BC Hydro agreed to start sending Treaty storage to the NWRFC and BPA to try and clear up the discrepancy. 
· Improved Automation:

·  BC Ministry of Environment (BC MoE) to provide access to snow course data on web. Web site will be updated three times a day during April and once a day during other months when there is snow.
· Environment Canada (EC) has a web site with valuable data; but the Corps must develop automated processes to “scrape” data from the web page(s). BC Hydro will make contact with EC to see if the data is available in a file from an EC FTP site.
· BC Hydro agreed to send (via email) end-of-month precipitation to U.S. agencies; yet later in the year modernized their end-of-month precipitation distribution process to allow their data to be retrieved via their FTP site instead of distribution via email.
· BC Hydro is now able to start posting a copy of their daily forecasts for Canadian projects to the BC Hydro external FTP site. Later in the year, BC Hydro made its combined set of data available on its FTP site in three different locations, one each for BPA, NWRFC, and CROHMS. This will aid greatly in diminishing or eliminating any uncertainty as to what Canadian data is in CROHMS.
Communication and Data Storage Systemstc "Communication Systems"
CBT, other communication systems, and CROHMS are described in Appendix E of the 2006 Supplemental Report.  The CBT system, operated by the USACE in Portland, is the primary communications system for transmitting data from the Columbia River Treaty hydrometeorological network. Agencies, including the NWRFC, USACE, and BC Hydro, also use other communication systems to exchange data.  CROHMS is the central system for collecting and re-distributing hydrometeorological data used to support the operations of Treaty projects.
In addition to the standard reporting, there were additional actions and issues during 2006.  These are summarized as follows:

· Canadian data comes from multiple sources and goes to multiple destinations ( CROHMS and NWRFC). NWRFC has doubts about the integrity of some data in CROHMS and therefore prefers to get BC Hydro data direct from BC Hydro. The multiple feeds and destinations of the data breed confusion as to which data is correct and official. So BC Hydro and the U.S. will work together, coordinating with the NWRFC, to clean up the data feeds to restore confidence in CROHMS as the sole repository of Canadian data for U.S. users. Conversely, the data feeds from the U.S. must be cleaned up so that CROHMS is the sole repository of U.S. data for Canadian users.

· Although highly anticipated, the CROHMS conversion from the Corps’ legacy DSS database format to its modernized Corps Water Management System’s (CWMS) Oracle-based database format was delayed again. The software developers experienced unanticipated product instability, thereby incurring further delays. At this writing, it is unknown when CWMS will be ready for deployment, although there are indications that January 2008 is a possible date. In the meantime, the Corps will continue to prepare for the migration to make it as seamless as possible
· The much-experienced expert and CROHMS and CWMS supporter from the Corps, Jim Versteeg, retired suddenly and unexpectedly. John McCoskery of Peter Brooks’ staff has been designated as the new CWMS point of contact.

· The CRTHC will continue to pursue causes for differences between the NWRFC’s end of month observed streamflows for Canadian projects and BCH’s values.  One of the issues may be the rating tables for the Canadian projects in CROHMS.  Another possible source may be issues with tracking revised data in CROHMS.  The CRTHC will be looking into this in 2007.
Treaty and Support Stationstc "Summary of changes to station networks"
The Committee process for reviewing proposed changes to the operation of stations within the hydrometeorological network is described in Appendix C of the 2006 Supplemental Report.  The process is intended to ensure that changes made to the network do not negatively affect the monitoring, planning, and operations of Treaty facilities.  Schedule 1 summarizes the Committee’s response to changes to stations of the CRT hydrometeorological network in 2006.

In addition to the standard reporting, there were additional actions and issues during 2006.  These are summarized as follows:

· Early in the 2005-2006 year, the Committee presented their report “Canadian Station Network Status Report” to the Permanent Engineering Board.  At the previous year’s annual Permanent Engineering Board (PEB) meeting in Vancouver, British Columbia, the CRTHC had presented the annual update on the committee’s activities. One of the items presented was a statement “Continued struggle with network station closures/loss through 2004”.  This comment evoked questions from the PEB as this statement had been included in the previous year’s report as well.  The PEB was interested to learn more about the nature of the problems being encountered with respect to maintaining station networks and requested a special report be drafted by the next PEBCOM meeting in October 2005.  The draft was presented on schedule to the PEBCOM in October and the final report to the PEB at their 2006 annual meeting the following February. Following is a discussion of each of the four recurring general categories.
· The Committee reviewed BC MOE‘s announcement of hydrometric station closures and determined that there was no impact to Treaty operations or forecasting. BC Hydro’s new volume forecast equations will necessitate an update of the core Treaty stations for water supply forecasting.
· BC Hydro met with staff from Environment Canada’s Climate Services & Atmospheric Monitoring Division on April 26, 2006. Treaty items of interest from that meeting are:

· EC’s high priority and priority stations will be cross-referenced  to Treaty requirements

· Automated EC data entry system for observers (COOLTAP) is now operational. BCH has some concern that observers unwilling or unable to enter data via COOLTAP may force those stations to close. BCH has offered to enter the data into COOLTAP from EC observers who now phone data directly to BCH.

· The process of quality controlling COOLTAP data may delay its availability. BCH can put raw COOLTAP data on its FTP site as needed.

· BCH may be able to get Banff data directly from EC data feed,then would include that data in its own FTP site.

· EC will follow up with Fernie observer as to why there are problems entering that data into COOLTAP. BCH offered to have Fernie phone in data to BCH and will explore converting Fernie to an automated station.

Forecastingtc "Data Exchange"
The Committee is involved with various Treaty planning studies and models from time to time.  These studies and models and associated forecasting requirements are described in Appendix G of the 2005 Supplemental Report. A summary of the items considered by the Committee in Water Year 2006 follows:
· The Committee sent the November Dworshak process to the CRTOC for final approval. It was approved, and the Water Supply Forecast Procedure Notebook was updated. Further, Randy Wortman’s and Patti Etzel’s proposal to use the Cross-Validation Standard Errors (CVSE) and apply a factor of 1.68 when computing the 95% confidence was reviewed (at the request of the CRTOC) and recommended for approval. The Committee will look to use the same algorithm for the new Canadian volume forecast procedures.
· The U.S. submitted detailed comments to BC Hydro on all the new volume forecast procedures. BC Hydro tried to respond in a timely manner to the comments. The next step is to finalize the report and submit to the CRTOC for final approval and adoption.

· A table of all TSR streamflow monthly distribution factors was assembled with supporting documentation. The table was submitted to the CRTOC and recommended for inclusion in POP.
· Finally, the POP was reviewed by the Committee to make sure that references to projects’ updated Water Supply Forecasts are reflected.
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Acronyms tc "Acronyms "

AEC -
Actual Energy Capability


AER -
Actual Energy Regulation


AOP -
Assured Operating Plan


BC Hydro -
British Columbia Hydro and Power Authority


BPA -
Bonneville Power Administration


CBT -
Columbia Basin Telecommunications


CROHMS -
Columbia River Operational Hydrometeorological Management System


CRT -
Columbia River Treaty 


CRTHC -
Columbia River Treaty Hydrometeorological Committee 


CRTOC -
Columbia River Treaty Operating Committee


CWMS -
Corps Water Management System


CWS - 
Columbia Winter Specified


DOP -
Detailed Operating Plan


EC -
Environment Canada


ESA -
Endangered Species Act


ESP -
Ensemble Streamflow Prediction


FCOP -
Flood Control Operating Plan


FRO -
Fall runoff, used in Libby water supply forecasting procedure


FTP -
File Transfer Protocol


HYDSIM - 
Hydrologic Simulation model


MOE - 
BC Ministry of Environment


MSC -
Meteorological Service of Canada, Environment Canada


NRCS -
Natural Resources Conservation Service


NWPP -
Northwest Power Pool


NWRFC -
Northwest River Forecast Center, US National Weather Service 


NWSRFS -
National Weather Service River Forecast System


Operating Year
August 1 to July 31 (CRTOC)


PEBCOM -
Permanent Engineering Board Engineering Committee


PNCA -
Pacific Northwest Coordination Agreement


POP -
CRT Principles and Procedures Document


QPF -
Quantitative Precipitation Forecast


RCS -
Regional Climate Station


RFS -
River Forecast System


RODS -
BPA’s Real-time Operations Dispatch and Scheduling


SNOTEL -
SNOwpack TELemetry, NRCS snow pillow and climate data network


STP -
Single Trace Procedure (NWRFC procedure using ESP)


SSARR -
Streamflow Synthesis and Reservoir Regulation hydrologic model


TSR -
Treaty Storage Regulation study


UBCWM -
University of British Columbia Watershed Model


USACE -
US Army Corps of Engineers


USBR -
US Bureau of Reclamation


Water Year -
October 1 to September 30 (CRTHMC)


WLAP -
BC Ministry of Water, Land, and Air Protection


WSC -
Water Survey of Canada, Environment Canada


WSF -
Water Supply Forecast
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Schedule 1    Changes to the hydrometeorological network in 2006
The following pages document changes to the Columbia River Treaty Hydrometeorological Network in operating year 2005.  Reports for Canadian stations include:


· Mount Cook (1E02A) and Cook Forks (1E06) snow courses:  The CRTHMC received a note from BC MOE of their intention to discontinue these two manual snow courses and replace with the Mount Cook (1E02P) and Cook Creek (1E14P) snow pillows. The two snow courses were located in the North Thompson region and were sampled in the past through skiing to the location by the snow surveyor.  The snow surveyor retired and accessing the two sites required strong skiing and hiking abilities and there were safety concerns.   The CRTHMC evaluated the potential closures and concluded that the impact to treaty operations was relatively small.    

· Fernie precipitation site:  Fernie climate station had not reported to Environment Canada since June 2004.  Fernie precipitation data is used in the water supply forecasting procedures for Libby.  BCH pursued this issue and found that Environment Canada was in the process of updating their new online data entry system, which was finally in place for Fernie in the spring.  Observed data for Fernie resumed in April 2005.  
· Kaslo:  BCH was informed that the station moved to a more open site on October 6, 2004.  Since the new location is very close to the old site, the changes in catch characteristics was assumed to be minor and therefore of little or no impact.   
· Morrissey Ridge Snow pillow/climate station:  Climate auto station broke down in June 2005.  When the contractor visited the site, they determined that fairly extensive repair work was needed to restore the station.  BCH consulted with the US as to whether the station was critical and worth the cost of repair.  The site was repaired in September 2005 after BPA and the NWRFC indicated that it is an important site for the US. 
· Oyama Lake Snow Course (2F19):  Capture and melt characteristics may have changed due to logging in the area to control Pine Bark Beetle infestation.   Snow course is still on schedule for 2006 season, but situation bears watching if the infestation results in impacts to the forest. 
· Ochoco Ranger Station coop site (U.S. site):  The ranger station was closed resulting in no observer.  It was determined that there was no significant impact to Treaty procedures or operations.    [image: image2.png]
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