Bonneville Power Administration

FY 2003 Provincial Project Review

PART 2. Narrative

Project ID:
31023

Title: Stream Gaging Installation and Operations in the Lewis, Salmon/Washougal, and Gray/Elochoman Subbasins


Section 9 of 10. Project description

a. Abstract 
Ecology proposes to install an accurate, fully documented, efficient, and standardized system of continuous, real-time stream gages and permanent staff gages in three subbasins critical to anadromous fish in the Lewis, Grays/Elochoman, and Salmon/Washougal subbasins.  This gaging network will provide continuous flow data from eight critical reaches or tributaries, and instantaneous flow data from six additional staff gage sites in each sub basin (8 continuously measured sites + 6 instantaneously measured sites per subbasin).  These gaging networks will use the same instrumentation, technical and operating protocols, and data management and web-reporting systems employed by Ecology’s statewide stream gaging network to assure statewide data comparability and cross-basin calibration.  The gaging networks are also comparable with the US Geological Service’s network.

The gaging networks will provide the stream flow data (with the necessary resolution) that are required to meet the objectives embodied in almost all current water and salmon initiatives and proposals. In particular, this proposal will provide stream flow data that are required to:

· Document stream flows and the seasonal variability of flows in support of watershed planning activities and development of subbasin plans under the NPPC leadership.

· Determine flow-limiting reaches and tributaries to better target and prioritize habitat and flow restoration projects and monitor their effectiveness. 

· Support and improve the state of knowledge needed for EDT modeling and adaptive management decision-making. 

· Verify the availability and delivery of water purchased to assist conservation and recovery of ESA-listed salmonids stocks and help offset mortality associated with water management operations.

· Establish in-stream flows and compare actual flows to those flows and other target flows.

· Provide flow records needed for TMDLs (Total Maximum Daily Loads) models, and measuring TMDL effectiveness.

· Support compliance and enforcement by providing near real-time data during periods of low stream flow. 

We are requesting $593,000 over a two year period. 

b. Technical and/or scientific background
The rivers and streams within the lower Columbia subbasins notably the Lewis, Grays/
Elochoman, and Salmon/Washougal river basins provide important spawning and rearing habitat for anadromous and resident fish. As described in the subbasin summaries, these river basins support Chinook, chum, steelhead and bull trout. The Lewis has been identified as high priority subbasin in the All-H paper. 
Over the past century, populations of salmon and trout within the three subbasins have declined markedly from the historical abundance and distribution levels. Four species are listed as threatened under the Endangered Species Act-- chinook listed in March 1999, chum listed in March 1999, steelhead listed in March 1998, and bull trout listed in June 1998. Washington State Salmon and Steelhead Stock Inventory (SASSI) report classified several stocks as depressed. 

Many factors have damaged the species environment and critical habitat for spawning, rearing, and migration and reduced salmon and trout populations over the years. Most notably significant damage was done to the subbasins’ fisheries resources by forest practices (prior to state and federal regulations), agricultural practices and urbanization. The subbasin summaries cite both elevated peak flows and low flows, high water temperature and nonpoint source pollution as key habitat limiting factors for salmonids. 

Because stream flows result from numerous natural (e.g. precipitation; snowmelt) and anthropogenic factors (withdrawals; storage) accurate and timely (i.e. near real-time) data on how much water is flowing in rivers and streams are essential to understanding the natural variability of flows and determining the impacts of various human activities on stream flows. 

This proposed stream gaging project will monitor, analyze, and report stream flows in near real-time. It will improve the state of existing knowledge about flows in the three subbasins and will support multiple water and salmon initiatives including attainment of instream flow targets, flood hazard mitigation, watershed/subbasin planning, habitat assessments and restoration, TMDL modeling and monitoring, Ecosystem Diagnostic and Treatment modeling, and compliance activities. 

The gages will provide instream flow information during the critical low and high flow times so water can be managed properly and in a timely manner. Without accurate real-time streamflow data, there is the risk that streams will not meet flow targets and water quality standards, resulting in lower fish productivity and survival. Differences of as little as 2 CFS in small tributaries can make a significant improvement in survival. The data will also help ensure that public investments intended to maintain or enhance flows are working and are effective.
This proposal would expand the statewide stream gaging network currently operated by the Department of Ecology.  It assures that stream flow data will be collected in these subbasins using common, quality-assured protocols, comparable instrumentation, and compatible data management and data archiving systems.  This greatly improves the efficiency of collecting flow data in multiple subbasins (e.g. it allows larger volume purchases of key components, and reduces the number of data management systems and data managers needed).  It also protects against the proliferation of multiple, different, non-comparable methods, instruments, or data management systems which would eventually cause confusion and further conflict in ascertaining true flow levels between and among critical salmon sub basins and tributaries.  Further, this proposal also assures that the data will be provided to the public in near real-time via Ecology’s internet (World Wide Web) pages.  

This proposal complements current local and regional planning activities in the three subbasins by providing a reliable means of measuring actual (realized) flow levels, and assuring that flow monitoring is conducted using comparable methods, equipment, and data management systems across watersheds. 

[image: image1.jpg]’:v/ 7 % m‘\ 5
ey

\C}w | THyRs

e

P Smcun
Pt

GAGING STATIONS FOR WRIA'S 25, 27 AND 28 H

~
~
~

Tec
ol
waen





WRIA 25 Gray/Elochoman

WRIA 27 Lewis

WRIA 28 Salmon/Washougal

List of Currently Active Gages by subbasin (most are not real-time stations)

Lewis 

Site Number
Name

1) 14216500
Muddy Creek below Clear Ck near Cougar

2) 14219800
Speelyai Ck near Cougar 

3) 14220500
Lewis River at Ariel

4) 14222500
East Fk Lewis River near Heisson 

Grays/Elochoman 

Site Number
Name

No current gages

Salmon/Washougal 

Site Number
Name

No current gages

c. Rationale and significance to Regional Programs
The fundamental need for accurate data and monitoring has been recognized by the Northwest Power Planning Council, NMFS and other Action Agencies. This project is consistent with the NW Power Planning Council’s Fish & Wildlife Program goals of rebuilding salmon and steelhead populations without loss of biological diversity.  Instream flow protection is a critical component of the 2000 Columbia River Basin Fish and Wildlife Program (FWP), which has an emphasis on ecosystem restoration. 

This stream gaging project supports several RPA actions related to tributary habitat listed in Section 9.6.2.1 in the 2000 FCRPS Biological Opinion. Specifically it supports actions 149, 151, 152, 154, and 155. In addition Section 9.6.2.2 Actions Related to Estuarine Habitat, list reestablishing flow patters that have been altered by causeways as an acceptable habitat improvement work (RPA 160). Section 9.6.5 Research, Monitoring and Evaluation Plan outlines the need for a comprehensive basinwide monitoring and evaluation program to determine the effectiveness of the RPA actions. This project will support actions 180, 183 and 198. It will provide Tier 1 data on instream flow and stream temperature habitat variables listed in Appendix G Preliminary Outline for Comprehensive Monitoring and Evaluation Program, pages G-3 and G-4. 

The project will provide quantitative flow data at the subbasin level that can be used to assess the extent to which flow improvement actions have been taken as planned and targets for attainment of instream flows have been reached. It will also provide trend data tracking changes in flow conditions over time. This is critical to evaluating how well the water and related salmon initiatives are effective in meeting the explicit objectives outlined by NMFS, NPPC and other action agencies and described in the subbasins summaries. 

The project will support several habitat goals, objectives and strategies outlined in the subbasin summaries for the Lewis, Salmon/Washougal and Gray/Elochoman are supported by this proposal. It will provide accurate and complete data for the Salmon Steelhead Habitat Inventory Assessment Program (SSHIAP) EDT modeling and monitoring activities listed in the subbasins.

d. Relationships to other projects 
e. Project history (for ongoing projects) 

f. Proposal objectives, tasks and methods
Goal:
Support protection and restoration of salmonid stocks (especially those ESA-listed stocks in the selected subbasins) by providing reliable, comparable, and publicly accessible stream flow data.

Objective:

Provide stream flow data (with the necessary resolution) required to meet the objectives embodied in water and salmon protection and restoration initiatives and proposals.

Strategy:

Measure and report stream flow from eight continuous, real-time, telemetered stream flow gages, and six staff gages, at critical reaches and tributaries in each of the three identified sub basins.  

Product:

Near real-time flow data will be posted to Ecology’s internet web site, so that the data can be used to guide water resource management decisions in each subbasin.  Tabulated, archived data will be available as data tables accessible via the web, or as electronic or hard-copy files that can be provided to any data user upon request.   

Tasks and Methods: 

1. Purchase and install standardized stream gages.  Stream gages components will be purchased, assembled, and installed in critical reaches or tributaries of each sub basin. 

2. Operation and Maintenance of Stream Gages.  Stream gages will be periodically checked and equipment maintained or refurbished as needed.  Flow curves will be developed for each gage site using Ecology’s standard field methods and protocols for measuring stream flows.  A minimum of six cross-channel measurements of stream flow will be collected annually (covering the full range of low- to high- flows) and related to the gauge pressure measurement (stream depth).  Continuous stream flow and temperature data will be gathered and reported through telemetry stations.   

3. Report stream flow and temperature data.  Continuous data will be uploaded via GOES telemetry to archival files on Ecology’s corporate network.  Data will be post-processed and flow derived from the calculated flow curve relating gage pressure to stream depth and flow.  Results will be presented as a near-real time 7-day moving hydrograph (and thermograph where temperature is simultaneously measured and logged), and posted in standardized graphical formats on Ecology’s web site.  A typical web-based data report is available at: http://www.ecy.wa.gov/programs/eap/flow/Independent_.htm  This page is also provided as Attachment 1.

g. Facilities and equipment
Stream gaging houses will be installed at eight sites selected in cooperation with the involved federal, state, and local agencies in each sub basin.   A prototype gage house is depicted at: http://www.ecy.wa.gov/programs/eap/flow/dcp.htm  This page is also provided as Attachment 2.

Gage houses, including all instrumentation and telemetry equipment = $12,000 each for initial purchase.

Staff gages – including installation = $1,000 each.

h. References

	Reference (include web address if available online)
	Submitted w/form (y/n)

	For a description of Ecology’s stream flow monitoring program, see:

http://www.ecy.wa.gov/programs/eap/flow/shu_main.html   This page is also provided as Attachment 3.

Chapter 173-201A Washington Administrative Code. Water Quality Standards for Surface Waters of the State of Washington. 1997. Washington Department of Ecology, Olympia, WA. 

Rushton, C. 2000. Instream Flows in Washington State: Past, Present and Future. Washington Department of Ecology, Olympia, WA.
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Section 10 of 10. Key personnel

Kenneth A. Dzinbal

Washington Department of Ecology

300 Desmond Drive

P.O. Box 47710

Olympia, WA  98504

360-407-6672 (Work)

Email: kdzi461@ecy.wa.gov
 Education    

1985-1987 
Graduate School of Public Administration, University of Washington

1982 M.S. Wildlife Science.  Oregon State University

1978
       
 B.S. Wildlife Science.  Oregon State University (Honors)

Experience

1992 - present:  Manager, Environmental Monitoring and Trends Section 

Washington Department of Ecology 

Manage Ecology’s statewide, long-term environmental monitoring programs for freshwater rivers and streams, marine waters, marine sediments, and lakes including chemical, physical, and biological measures of environmental health. Responsible for program development, coordination, planning, budget management, personnel management, information management, legislative tracking, policy development, and grant/contract management.  Current biennial budget ~$5 million.

1987 - 1992:
Project Officer; Environmental Planner


Washington Department of Ecology

Project officer for nonpoint pollution grants to conservation districts and local governments statewide.  Program planner and budget analyst for the Environmental Investigations and Laboratory Services Program.

1982 - 1987:
Wildlife Biologist
U.S. Fish & Wildlife Service; U. S. Army Corps of Engineers; Oregon State University; Washington Department of Wildlife

Various monitoring, evaluation, and research projects primarily involving freshwater community ecology, waterfowl, and nongame seabirds.

Arthur G Larson

Washington Department of Ecology

300 Desmond Drive

P.O. Box 47710

Olympia, WA  98504

360-407-6560 (Work)

Email:arla461@ecy.wa.gov
 Education    

1979

Ph.D., Physical Hydrology, University of Washington

1973

M.S. Forest Hydrology, University of Washington

1968

Officer Candidate School, United States Navy, Newport, Rhode Island



1968
      
B.S. Forest Engineering, University of Washington

Experience

· 1987-present:  
Hydrogeologist 

Washington Department of Ecology 

Principal investigator for studies on the effects of surface water and ground water withdrawals on streamflow.  Investigated the extent of pesticide contamination in various agricultural areas of Washington State.  Studies of the relationship between groundwater and surface waters.

· 1980 – 1987:
Environmental Consultant
Streamflow monitoring, site assessment, geohydrologic investigations, and general water resource consulting.

· 1978-1980:
Faculty Research Associate
University of Washington College of Forest Resources

Project director of hydrologic research on the Olympic Peninsula.

Bradley S. Hopkins 
Washington Department of Ecology

300 Desmond Drive

P.O. Box 47710

Olympia, WA  98504

360-407-6686 (Work)

Email: bhop461@ecy.wa.gov

 Education    

1984
       B.S. Environmental Microbiology, University of Washington

1983
       B.S. Water Quality (School of Fisheries), University of Washington

Experience

1994-present:  
Unit Supervisor, Stream Hydrology Unit, Environmental Monitoring and Trends Section 

Washington Department of Ecology 

Manage Ecology’s Environmental Assessment Program's statewide stream flow monitoring programs. Responsible for program development, coordination, planning, budget management, personnel management, information management, and overseeing the day to day operation of SHU stream flow monitoring network (7 real-time and 13 stand alone continuous stage height recorders and another 20 miscellaneous rate curves).  Current biennial budget ~$2 million.


1983 – 1994:
 Environmental Specialist 



Washington Department of Ecology

Designed and directed Ecology's 75 station Ambient Monitoring Program.  I developed sampling protocols, scheduled sampling, collected water quality, fish tissue and sediment samples, accessed data quality, and prepared interpretive reports.  

Chuck W. Springer

Washington Department of Ecology

300 Desmond Drive

P.O. Box 47710

Olympia, WA  98504

360-407-6997 (Work)

Email: cspr461@ecy.wa.gov
 Education    

2000 Master of Environmental Studies -- The Evergreen State College, Olympia, WA

Emphasis on River Ecology

1997 Bachelor of Arts, Natural Resources -- The Evergreen State College, Olympia, WA

Emphasis on Environmental Policy

Experience
2000-present:  Hydrologist
Washington Department of Ecology 

Responsible for stream gauging project management for Total Maximum Daily Load (TMDL) studies, as well as ambient water quality sampling.  Administrator for stream gauging program’s hydrologic data management system.

1997-2000:     Program Aide:  Water Conservation


City of Olympia, Washington

Responsible for water conservation project management, database design and administration, and water use analysis.

James R. Shedd

Washington Department of Ecology

300 Desmond Drive

P.O. Box 47710

Olympia, WA  98504

360-407-7025(Work)

Email: jish461@ecy.wa.gov
 Education    

1994-1996
       B.S. Degree Evergreen State College, Olympia WA

Experience
· 1998-Present:  
Hydrogeologist:  Stream Hydrology Unit 

Washington Department of Ecology 

Responsible for operation, maintenance and data management of flow monitoring stations.  Develop operation protocols for Accoustic Doppler Current Profiler and calibration of flow measuring instruments. Collect field data and operate hydraulic and fish habitat models for IFIM fish habitat assessments. 

· 1996 – 1998:
Natural Resource Research Technician



Washington Department of Natural Resources

Responsible for operations of Capitol Forest Hydrology Project.  Duties included operation, maintenance and data management of stream flow and weather monitoring stations in Capitol State Forest. 

_______________________________________

c:\documents and settings\marker\my documents\2001 action plan proposals\update for stream gage proposals.doc (Doug Marker)

Attachment 1
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Morse Creek Flow Monitoring Station
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Morse Creek is an independent drainage located between the Dungeness and Elwha rivers on the north slope of the Olympic Peninsula in Washington State. The main stem of Morse Creek is 16.3 miles long with a total drainage area of approximately 57 square miles. The head waters of the creek range from 4,000 to 5,000 feet elevation in the Hurricane Ridge area of Olympic National Park and flows in a northerly direction to its mouth at the Strait of Juan De Fuca about five miles east of Port Angeles in Clallam County. The two largest tributaries are Maiden Creek (confluence at river mile 10.5) and Lake Creek (confluence at river mile 7.5). The City of Port Angeles diversion dam is located at river mile 7, however no diversion by Port Angeles currently occurs. 
Morse Creek is relatively high-gradient, steep and fast flowing throughout its length. Even the lower reaches are characterized by long, steep riffles. The average gradient for its entire length is greater than 6 percent. 
Morse Creek has been known for its valuable salmon runs and is currently considered a high priority candidate for salmon habitat restoration. 
In August of 2000 the Department of Ecology's Stream Hydrology Unit installed a flow monitoring station on Morse Creek at the request of the Elwha/Morse Watershed Management Team. The management team is comprised of a diverse coalition of stakeholder caucuses including Clallam County, the City of Port Angeles, the (Lower) Elwha Kllallam Tribe, the Department of Ecology as well as private landowners, business/commercial interests, fisheries and recreation interests and environmentalists among others. The group was founded in response to the Watershed Planning Act, Chapter 90.82 RCW. Presently they are early in the planning process, gathering, analyzing and organizing data. One of the tasks assigned to the planning team is to develop a water budget and water balance analysis. As a result, Ecology's Stream Hydrology Unit was asked to supply flow information to assist in this effort. Ecology will be working with the Elwha/Morse Management team and the U.S Bureau of Reclamation to gather additional flow information.
[image: image4.png]



The Ecology flow monitoring station is equipped with a data logger and a pressure transducer for recording and measuring stage-height at fifteen minute intervals. A modem for remote data downloads via an installed phone line is also included. A series of stream discharge measurements will be conducted to establish a relationship between stage-height and flow. After several discharge measurements, a rating curve is determined by plotting these measured discharges against the stage heights at the time of the measurements. The rating curve and its associated regression equation are applied to the recorded stage-height measurements, producing a record of predicted flows. This record of flows is used to generate the seven day continuous hydrograph. 
 

 

 

All data is provisional!! Data is automatically generated by remote equipment and has not been reviewed or edited for accuracy.  Please exercise caution and carefully consider the provisional nature of the information provided.

Current Data
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Avg= WY02 monthly averages 

Avg = WY01 monthly averages 


Historic Data

Water year 2000-2001

Contacts

· Jim Shedd, (jish461@ecy.wa.gov) phone (360) 407-7025 

· Brad Hopkins, (bhop461@ecy.wa.gov) phone (360) 407-6686 

 

 

Attachment 2
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DCP (Data Collection Platform)
The Stream Hydrology Unit has designed and assembled the first prototype stream gauge for the 2001 Legislative Flow add. 40 of these gauges are scheduled to be deployed statewide in 5 basins during the next biennium.
Each station will contain a state-of-the-art bubbler/logger system and a high data rate GOES transmitter that will transmit data every three hours.  Data will then be received at Ecology via our LRGS (Local Readout Ground Station) and processed for a near real-time web report. 
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Front view of SHU DCP                                                           DOMSAT LRGS at Ecology HQ 
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Example of a self contained bubbler                                                            Side view of DCP
 

   
               
Contacts

· Christopher Evans, (ceva461@ecy.wa.gov) phone (360) 407-6052 

· Brad Hopkins, (bhop461@ecy.wa.gov) phone (360) 407-6686 
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What we do: 

The Stream Hydrology Unit (SHU) of Ecology's Environmental Monitoring and Trends Section provides flow information in support of four activities. The first is to meet the instantaneous flow needs of the Ambient Monitoring Program (station map), by providing the water quantity data used for water quality calculations. Discharge measurements are made either in-stream, from a bridge, or from a boat. Our second activity is to provide rating curves for continuous flow monitoring work in support of Total Maximum Daily Load (TMDL) project calculations. This is accomplished by the installation and maintenance of continuous stage height recorders accompanied by a series of in-stream flow measurements. The third activity is to monitor stream flow for individual basin studies. And our final activity is to support the Water Resources Program establishment of in-stream flows using two methods, the In-Stream Flow Incremental Methodology (IFIM) and the Toe Width Measurement. 

Instantaneous flow measurements (discharge) are an integral element of both the Ecology Ambient Freshwater Monitoring Program and the Watershed Assessment Section TMDL work. Discharge measurements are primarily used within both of these programs to address two issues. The first is to address the variability intruded into other parameters that are directly influenced by seasonal and annual flow patterns. The removal of this variability (flow adjusting or normalizing the parameter with respect to flow) often enhances our ability to detect long term changes in water quality (trends). The second is to address parameter specific relative contribution or flux from a stream with respect to its receiving water. In both cases it is paramount the discharge measurement be as accurate as possible. 
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Within SHU, we do not measure river/stream discharge each time water quality information is collected. Instead we rely on two methods to estimate stream flow at the time of sampling. The first is to gather this information from stream gages operated by other governmental agencies, primarily the USGS, the Corps of Engineers, and the Bureau of Reclamation. The second method is to create our own rating curves that relate river stage to discharge. Where this method is used, the river stage is measured and recorded when the water quality sample is collected or a data logger records the stream stage height on a set time interval. In addition, at least 6 to 8 times a year we measure stream flow and record the corresponding stage. These measurements are made at various stage heights encompassing the stage recorded during the water quality sampling. The instantaneous flow measurements are then plotted against stage height to develop a rating curve. Ideally, this rating curve covers the full range of the stage heights recorded during the sampling. 


Current Projects                         Prototype Telemetry Stream Gauge          DOMSAT  LRGS         

Attention!!  

SHU is currently transitioning to a new database / web reporting system. Until this transition is complete, the static pages will be updated as time allows. The dynamic pages will continue to provide near real-time updates throughout this transition period.                                                        

                                                                       Thank you for your patience! 

<!--Horizontal Navigation Bar-->
· Chumstick Creek Chelan County near Leavenworth             Morse Creek Clallam County near Port Angeles 

· Dungeness River Irrigation Clallam County near Sequim     Salmon Recovery Project Stations - Statewide 

· Dungeness River- School House Rd.                                       Morse/Elwha staff gages 


Contacts: 

· Brad Hopkins, (bhop461@ecy.wa.gov) phone (360) 407-6686 

· Christopher Evans, (ceva461@ecy.wa.gov) phone (360) 407-6052 

· Jim Shedd, (jish461@ecy.wa.gov) phone (360) 407-7025 

· Casey Clishe, (ccli461@ecy.wa.gov) phone (360) 407-6691 

· Chuck Springer, (cspr461@ecy.wa.gov) phone (360) 407-6997 

· Art Larson, (alar461@ecy.wa.gov) phone (360) 407-6560 

· Tom Gibbons, (tgib461@ecy.wa.gov) phone (360) 407-6638 

· John Summers, (josu461@ecy.wa.gov) phone (360) 407-7548 

Please send comments about these pages to Christopher Evans (ceva461@ecy.wa.gov) phone (360) 407-6052. 


Go To: 

· Return to Ecology's Home Page 

· River and Stream Water Quality 

· Lake Water Quality Monitoring 

· Marine Water Monitoring 

· USGS-Water Resources of Washington State 
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