Field Work

Once the organizational details are well in hand  (although it is a well recognized truth that the day-to-day activities necessary to support a nonprofit group are never ending and ever increasing) it’s time to begin understanding as much about your unique watershed as you can.  Much of this initial work will in fact not be done in the field but in libraries and public offices.

Watershed management and planning depend upon as complete a picture of the present and past as can be derived from existing or field gathered data in order to yield an understanding of ecological change.

Know Your Watershed

Quite simply, your group should ultimately “know” your watershed better than anyone else. Begin simply by assembling, cataloguing, and understanding data that has already been generated by other organizations or agencies.  Begin to identify data gaps - areas of interest to your community, but for which there is little current knowledge. This will help to build a picture of the present.

Begin also to piece together a picture of how your watershed has changed over the last 200 years. This task at first may appear to be too daunting to undertake but several ongoing projects such as the Historical Ecology Project at the San Francisco Estuary Institute have shown that a surprising amount of detailed information is available in archives which will help you to build “a picture of the past”.

Inventory and Monitoring Goals

The goals of your assessment and monitoring program need to be carefully considered. The following table outlines the process of developing focused monitoring programs from a series of watershed issues. Although hypothetical, the development process for linking issues to potentially measurable field parameters should be transferable from watershed to watershed.

Goal setting is a process that should include the community and data users.  Involving them at this stage will improve the success, that is, the usefulness, of your program.  After you have identified some initial public concerns, assessment issues, management goals and monitoring objectives, meet with potential data users to determine if they share similar concerns, goals and objectives.  Potential data users include:

· U.S. EPA,

· State Water Resources Control Board and Regional Water Quality Control Boards,

· California Department of Fish and Game,

· Resource Conservation District,

· Parks districts,

· Stormwater management agencies (city or county),

· Water districts,

· Flood control districts,

· Wastewater treatment plants,

· Local city or county planning offices, and

· Groups involved in watershed planning or restoration projects.

Don't overlook local industrial users in your watershed.  They may have monitoring needs that dovetail with your own.  For example, in Plumas County, PG&E was concerned about high sediment loads in the north Fork of the Feather River drainage because much of that sediment was ending up in their reservoirs.  This led PG&E to technically and financially support monitoring and restoration efforts.

Monitoring Design

After detemining why you are monitoring, the monitoring program must be designed to meet this goal.  Without careful attention to designing a monitoring program, you may end up with a lot of data that are not useful.  

The design should answer questions on:

· Why monitor (the monitoring goal),

· What to inventory or monitor (e.g. temperature, concentration of dissolved oxygen, abundance of birds), 

· Where to monitor (which waterbody, what type of habitat within that waterbody),

· When to monitor (time of day, time of year) and how frequently,

· How to monitor (monitoring procedure).

If you follow a monitoring protocol, step-by-step instructions describe how to monitor.  The monitoring protocol may also specify the appropriate time and place that monitoring occurs.  You will need to verify that these aspects of monitoring meet your needs.  Be sure your data users have reviewed and are satisfied with your monitoring design.

You will also need to ask yourself whether the data will be good enough to meet your monitoring goal.  For instance, you may want to know whether the dissolved oxygen concentrations in the creek are sufficient to support fish.  To achieve your goal you must design your program to monitor in the early morning hours when dissolved oxygen levels are lowest.

WATERSHED CHARACTERIZATION AND MONITORING DESIGN FRAMEWORK 

	PUBLIC CONCERNS
	ASSESSMENT ISSUES
	MANAGEMENT GOALS
	MONITORING OBJECTIVES
	POTENTIAL MEASUREMENTS

	
	
	
	
	

	Are stream resources adequately protected?
	- reduced abundance of key fish and amphibian species

- decrease in riparian habitat acreage and quality
	- restore anadromous fisheries

- eliminate exotic species

- protect species of concern

- protect riparian habitats
	- increase steelhead spawning habitat by 50% by the year 2000 in creek X

- remove priority exotic species by 70% by the year 2000 along riparian corridor of creek X

- Monitor tree cover
	- acreage of gravel beds in creek X

- dissolved oxygen levels 2x/day

- temperature 2x/day

- recovery of native plant species

- percent tree cover at creek X 

	Is water quality good?
	- contaminant loads

- changes is aquatic invertebrate species composition and diversity

- number of toxicity events

- improvement in water quality
	- prevent and reduce pollutant inputs into waterways

- restore and protect biological resources

- eliminate toxic runoff events
	- reduce copper loads in creek X by 20% by year 2000

- reduce occurrences of toxicity in selected indicator spp. by 50% by year 2000

- increase oil recycling by 200% by year 2000
	- Cu concentrations at selected sites

- flow

- toxicity tests at predetermined intervals, based on identified pollutant use

- invertebrate index for creek X

- mass balance of oil in watershed X

	Are recreational opportunities available?
	- decreased access 

- visual impairment

- lack of safety

- overfishing
	- improve public access

- increase acreage of public lands

- enhance fishing opportunities
	- increase riparian trails and interpretive centers by 200% by year 2000

- monitor recreational use of trails and interpretive centers

- catch per unit effort
	- miles of riparian trails

- visitor hours per year

- user surveys

- angler surveys

	Are certain fish and wildlife species present?
	- historical records

- habitat loss

- water quality impairment
	- restore conditions suitable for critical species

- protect critical habitat
	- monitor habitat conditions

- monitor reproductive success
	- total suspended sediment load

- erosion and sedimentation

- vegetative cover

- dissolved oxygen


Watershed Assessment Protocols

In order to assist groups in compiling this picture of the present and past, the San Francisco Estuary Institute and Coyote Creek Riparian Station, with funding from the State Water Resources Control Board, Region IX of the U.S. EPA and the Santa Clara Valley Water District have developed these protocols.  These protocols are organized in a tiered fashion with more general and less technical protocols in “Tier 1”, and with highly focused, habitat specific technically demanding protocols in “Tier 3”.  The following table (current as of 05/10/99) describes these protocols along with their current state of field testing and review.

Watershed Inventory Protocol Development
	Protocol Level
	Title
	Author(s)
	Status
	Review Status
	Database Develop.
	QA/QC Standards

	One
	
	
	
	
	
	
	
	
	

	
	Watershed Map
	TBD
	Not Started
	NA
	NA
	NA

	
	Watershed Background
	TBD
	Draft
	NA
	NA
	NA

	
	Stream Survey
	Mill Valley Watershed; FS&W
	Field Testing
	Needed
	Needed
	Needed

	
	EPA Streamwalk
	EPA
	Complete
	Complete
	Needed
	Yes

	Two
	
	
	
	
	
	

	
	Thalweg Profile
	SFEI
	Field Testing
	Complete
	Complete
	Needed

	
	Bank Characteristics
	SFEI
	Field Testing
	In Progress
	In Progress
	Needed

	
	Land Use Zonation
	SFEI
	Not Started
	NA
	NA
	NA

	
	Rainfall
	CCRS, Napa RCD
	Complete
	Complete
	Complete
	Complete

	
	Basic Water Quality
	CCRS
	Complete
	Complete
	Complete
	Complete

	
	Beginning GIS
	SFEI; GreenInfo Network
	Not Started
	NA
	NA
	NA

	Three
	
	
	
	
	
	

	
	Channel Crossections
	Napa RCD, CCRS
	Complete
	Needed
	Complete
	Needed

	
	Stream Flow
	Napa RCD, CCRS, SFEI
	Complete
	Complete
	Complete
	Needed

	
	Habitat Characterization
	
	
	
	
	

	
	Birds
	CCRS
	Complete
	Complete
	Complete
	Complete

	
	Vegetation
	CCRS
	Complete
	Complete
	Complete
	Complete

	
	Reptiles & Amphib.
	CCRS
	Complete
	Complete
	Complete
	Complete

	
	Riparian Habitat
	CCRS
	Complete
	Complete
	Complete
	Complete

	
	Fisheries
	CCRS
	Complete
	Partial
	Complete
	Complete

	
	Invertebrates
	CCRS
	Draft
	In Progress
	In Progress
	In Progress

	
	Land Use Inventory
	TBD
	Not Started
	NA
	NA
	NA

	
	Full GIS
	TBD
	Not Started
	NA
	NA
	NA


Those protocols which are complete and have been field tested are accessible for downloading from the State Water Resources Control Board, Volunteer Monitoring Program by the World Wide Web page (URL = http://www.swrcb.ca.gov/nps/html/volunteer.html). As additional protocols are tested regionally, they will be placed on-line as well. If you or your organization does not have World Wide Web capabilities, please write the Estuary Institute and copies of individual protocols or protocol packets can be mailed to you at cost.

Quality Assurance/Quality Control (QA/QC)

Each program should identify its data quality goals in a document which can be supplied to any interested parties, as well as potential data users.  A Quality Assurance Project Plan (QAPP) is a plan for gathering data of a quality that will allow you to achieve your monitoring goal.  The plan details: the management of your monitoring program,

· the sampling procedures, 

· the analytical methods (e.g. the Winkler titration for dissolved oxygen determination,

· the objectives for the quality of the data, 

· the quality control procedures (e.g. replicate sampling, instrument calibration)

· data management,

· assessment and oversight, and

· data validation and usability.

Developing a QAPP is hard work and will likely require assistance from technical advisors.  However, there is a benefit to this hard work.  The process of developing a QAPP sharpens your understanding of why you are monitoring and how you will monitor.  The planning process requires you to set goals for how good your data are (e.g. the accuracy, the  precision, the representativeness).  This process greatly improves your chances of producing useful, credible data.

If your monitoring is financially supported by funds from the U.S. EPA, Regional Water Quality Control Board or State Water Resources Control Board, you will be required to develop a QAPP.  The U.S. EPA is currently developing a guidance document that will assist groups involved in watershed inventory and monitoring projects in developing a quality assurance plan. This draft final document is included in Appendix A.  When it is in final form, it will be placed on SFEI's World Wide Web page for downloading.   Again, if you are receiving federal funds for your inventory or monitoring project you will be required to have a plan approved prior to sampling, so plan your schedule accordingly.  

It may be beneficial to contact a riparian station or volunteer monitoring group that has prepared their own QAPP.  While you may not be able to use their QAPP directly, reviewing it may give you a boost in initiating this task.

Once you have formulated a plan for collecting credible data, you must implement the plan!  This next phase starts with clear communication and training between the technical staff and volunteer team leaders. Team leaders must then clearly communicate data quality issues to the field survey team.  A final phase in the process of insuring quality data involves the team leader's assessment of field data completeness and accuracy and the timely transmittal of data to the Volunteer Coordinator.  Questions related to field protocols should be answered in a timely fashion by the technical and support staff to ensure that subsequent data is gathered in a consistent manner.

Perhaps the most effective way to ensure quality data is to involve professionals in the field.  Recruiting biologists, ecologists, botanists and other specialists to either accompany teams into the field or conduct replicate testing is highly recommended.  It is important, however, that this process be explained thoroughly to the volunteers so that it does not appear that the professionals are "looking over their shoulder" to catch them making errors. Quality control issues should be explained to volunteers and team leaders in a context of making their data more useable. If quality control measures are undertaken, agencies are much more likely to accept the data generated by volunteer programs.

Another method of making quality control more palatable to volunteers is to use the opportunity for team building. The Coyote Creek Riparian Station holds periodic "Calibration Celebrations" where teams come together to calibrate field equipment and to jointly discuss and resolve any lingering data or protocol issues. These sessions have been quite successful not only in dealing with quality control issues but also to help in the team building process.
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