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Develop m en t of a Net ui o r k - B as e d In fo r m a t i o n In f ra s t r u c t u re To Fa ci 1 i tat e 
Hydrosystem and Fisheries Planning in the Columbia-Snake River Basin 

Gary E. Johnson and Timothy D. Scheibe (509-372-6065; td-scheibe@pnl.gov) 
Pacific Northwest Laboratory, P.O. Box 999, Richland. WA 99352 

In 1995 the National Marine Fisheries Service (NMFS) mandated a new process for 
planning Columbia and Snake River hydropower operations under authority of the 
Endangered Species Act (ESA), which lists some Snake River salmon stocks as 
endangered. This process calls for the Federal hydrosystem operating agencies to 
coordinate with the Federal fisheries agencies (NMFS and the U.S. Fish and Wildlife 
Service) in planning operations to balance the needs of fish and hydropower. 
Representatives from these agencies comprise the Technical Management Team (TMT), 
which is charged by NMFS to “...advise operating agencies on dam and reservoir 
operations to optimize passage conditions for juvenile and adult anadromous salmonids.” 
It is also critical that the TMT consult with a wide range of other interested parties, 
including state fisheries agencies, tribes, utilities, and regional planning bodies. The TMT 
meets weekly during the juvenile migration season (April-August) to plan operations. In 
order to facilitate a scientifically-based, objective decision-making process, it is necessary 
that all involved parties have equal and timely access to a wide variety of relevant 
information. Examples of such information include: river flow forecasts, past and current 
river flows, reservoir elevations, fish migration timing forecasts, past and current migration 
rates, and predictions of impacts of various actions on fish. This information is collected, 
analyzed, and maintained by a number of organizations distributed throughout the region. 

To this end, the Bonneville Power Administration is sponsoring the development of a 
network-based system for distributing information and fxilitating interactions among the 
TMT member and participating organizations. This system employs the World-Wide Web 
(WWW) as its interface. The WWW franiework facilitates: 

open access to distributed data through a centralized organizational structure 
presentation of information in an intuitive hyperlinked format 
inclusion of graphics and other multimedia formats 
automated updating of current infomiation on a daily or weekly basis 
archival of past decisions, historical information, and background material 
real-time interaction between parties at different geographical locations through 

proposals of operations and commentary on proposals enabled by forms-based 
automatic updating of WWW pages. 

Because all infomiation, proposed operations, and commentary are accessible to all parties 
throughout the week prior to the weekly meeting, each participant will be able to come to 
the meeting equally informed and prepared to focus on the decision-making task and 
issues. Furthermore, because all interested parties are encouraged to provide information 
for the service, the open exchange of ideas and information will be facilitated. During the 
1995 fish migration season, a working prototype of this service is being evaluated with 
input and guidance from TMT members and organizations. Lessons learned will be used to 
enhance the value of the service and implement suggested changes for full-scale 
implementation during 1996 and ensuing years. The URL for the service is: 

h ttp://terrassa.pnl.gov:208O/TMT/home. h mi1 

Pacific Nonhwesr Laboralory is opcratcd for thc U.S. Dcpdrlmcnt of Encrgy by Bauclle iMcrnorial Institute 
under Contract DE-AC06-76RLO 1830. This projcct is sponsorcd by thc Bonneville Power Administration 
under Contract W/Al79-86BP6261 I-Tdsk 21. 
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General Concept of the WWW Service (Supporting Information): 

The motivation and key elements of the TMT WWW service are described in the preceding 
abstract. This section provides supporting documentation of the fundamental concepts and 
methods being used in  this service. 

Information Graphs 

One of the paradigms on which this service is based is the idea that to make raw data useful 
for decision-making it is necessq to “convert” it into information. The simplest fomi 
such information often takes is visual, in  our case graphical and map-based visualization. 
We are using raw data collected and managed by participating organizations (not by Phl) 
as the basis for generating a number of graphs and maps that provide up-to-date pictures of 
conditions in the Columbia River basin to decision makers. In this role, PNL is serving as 
“information manager”, but is not disclosing any data or infomiation belonging to or 
generated originally at PNL. The primary service provided by PNL is the development and 
maintenance of automated computer scripts that employ public-domain software to 
download data from the external sources and process i t  into the desired graphical formats. 
An example of the interface which is used to present the end result of the data processing 
procedure is attached as Exhibit 1. In this example, a “sensitive imagemap” is used to 
provide geographical context for the data plots which it links to. When the user selects a 
location on the map (denoted by a red dot) by clicking with hisher computer mouse, the 
graphs of the current data appear in the browser window. The graphs themselves are 
automatically updated at regular intewals as new data are collected and made available. 

Background Tnforma tion 

To support the specific data items described above, some background information 
(reference material) is required. Again, this is information which is already publicly 
available and has been generated by external organizations. PhL is merely providing the 
service of compiling the information at a single access point and formating it for elecrronic . 
transfer. This category includes such infomiation as: 

General information on the ColumbidSnake hydropower projects (dams) 
Descriptions of the Technical Management Team and its mandate 
Names and addresses of contact persons 
Pointers (links) to other related infomiation services on the W W V  
Introductory material to help new users access the service 

Mechanisms for Electronic Interaction 

One important benefit of theservice provides is to facilitate communication between 
members of the TMT at times other than the weekly face-to-face meeting. Since the 
members are at geographically different locations during the week, electronic 
communications are very useful. This ww\;x/ service will include capabilities for members 
of the TMT to submit proposals for group review, submit new data and information, and 
comment on information or proposals which other members have provided. This will be 
done through interactive forms and server-side scripts which will allow the remote users to 
“post” comments and information on the WWW page at appropriate locations. An example 
of a forms page as it appears in Mosaic is shown as Exhibit 2. To use this form, the 
remote user types in their comment or information, then presses the “Send Comments” 
button. This activates a computer program, or script, which processes the input in the form 
and performs a specified action. In the example case, the action is to send an e-mail 
message to the maintainer of the WWW service. However, the action could also be to 



create, or add to, an HTML document with a link to i t  at 111s appropriate location within the 
WWW service hierarchy. 

Archival Functions 

To provide a record of historical decisions, the reasoning behind those decisions, and any 
supporting data and information, an electronic archive will be maintained. This archive will 
include: 

records of information and data which was available at the time of the decision 
records of decision and any dissenting opinions 
records of proposals and commentary 
meeting minutes 

Analysis Tools 

Several quantitative tools for analysis of fisheries data and prediction of impacts of human 
activities have been developed by various groups (external to PhL). This service will 
provide a central access point to those tools which are available over the network. 
However, PNL will not be creating or providing the tools. 

In summary, PhTL’s role in this project is to develop tools that will facilitate open data and 
information exchange and sound decision-making related to our region’s natural water and 
fisheries resources. We are doing this through development of a broad-based World-Wide 
Web (WWW) service which presents information in a clear and up-to-date manner. 
However, none of the basic infomiation being provided is generated internally; rather, we 
are acting as “infomation managers” to assist regional fisheries and hydropower agencies 
in the task of coordinating their efforts to balance the needs of hydropower and fish in the 
Columbia/Snake River basin. 
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Fish-Flow Graphs 

The data u n which the graphs presented here are based were provided by the Fish Passage 
 enter a n f i e  Y.S. A ~ Y  corps o f Engineers through the Universitv of Washingtor\'s Data 

mess in Real Time program. 

The graphs presented here display a synthesis of recent observations of fiver flow rates and 
, It is commonly hypothesized that there is an important e . . .  

m o l t  migration (timing and survival rates) and river flow rates. 

Graphs of Current Data 
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Please select a dam site, either b selecting a.highlighted location in the image below or 
by selecting a site from the highzghted text list followmg the Image: 
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John Day Dam (Columbia River) 
McNarv Dam (Columbia River1 

Dam ( C w b i a  RI 0 ver) 
Lower Monumental Dam (Snake River) 
Little Goose Dam (Snake River) 

0 wer G r a n l t e S n a k e  River) 

. .  

Graphs of PIT Detections and Observed Flow 
As an example, we have generated a plot of total PIT detections (undifferentiated according 
to release location or stock) at Lower Granite Dam. We are reviewing the available data to 
determine the final form this information will take. 
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