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email:  claycreager@cs.com
To:

Suesan Saucerman

From:

Gary Wortham, Su Joy Roy, and Clayton Creager

Date:

April 12, 2001

Subject:
Draft Findings and Recommendations for EPA Region 9 Nutrient Criteria Project


The purpose of this memorandum is to provide the Regional Technical Advisory Group (RTAG) with an update on the development of Regional recommendations for nutrient criteria.  The first section of this update provides a summary of analyses of the bioassessment / water quality data received from Arizona Department of Environmental Quality.  The second section of this update includes a discussion of lessons learned from the pilot projects and provides recommendations for RTAG consideration regarding future efforts to develop nutrient criteria for the Region.  

Summary of Analysis of ADEQ Bioassessment Data for Rivers and Streams

Following the recommendation of the RTAG to investigate bioassessment data for the purposes of developing nutrient criteria, Tetra Tech contacted members of state and local agencies in EPA Region IX to obtain as much relevant data as possible.  Most people contacted had been referred to us as being involved in the collection of bioassessment data in Region IX.  The people contacted and results of this effort are summarized in Table 1.

In brief, it appears that although many agencies have initiated bioassessment programs recently, there is relatively limited data from Region IX that is available to us.  In particular, we need data with biological and co-located measurements of various chemical parameters.  Data meeting these requirements were hard to find.  To date, the only comprehensive dataset that we have been able to obtain is from the Arizona Department of Environmental Quality, where a five-year record of biology and chemistry is available from a number of stream monitoring stations.  We have therefore used these data to assess the usefulness of biological information for determining nutrient criteria across a wide region.

Summary of data analysis

Benthic macroinvertebrate data and associated chemistry (nutrients, major ions, and selected trace metals) data were collected by Arizona DEQ from 1992-97.   Data were collected from several hundred stream stations and from different elevations. Macroinvertebrate data in the database were then used to calculate the metrics in Table 2.  Two separate indices were derived for low elevation (warm water) and high elevation (cold water) stations.  The indices use a subset of the entire list of candidate metrics that show the most differences between stations in reference and impacted streams.


We used all the available candidate metrics (not only those that were part of the Arizona indices), and co-located measurements of total Kjeldahl nitrogen and total phosphorus to find  relationships using simple x-y plots.  Such relationships, if robust, can be used in other areas, or can be used as a basis for collecting additional data. Because the bioassessment performed for Arizona DEQ divided the data into two groups (coldwater and warmwater), we made plots separately for the two groups of stations.  Plots of the candidate metrics with total phosphorus (TP) and total Kjeldahl nitrogen (TKN) appear in the attached Appendix.

Table 2: Attributes of benthic macroinvertebrates used as candidate metrics.  Modified from EPA Rapid Bioassessment Protocol: http://www.epa.gov/owowwtr1/monitoring/rbp/index.html
Category
Metric
Definition
Predicted response to increasing perturbation

Richness measures
Total No. taxa
Measures the overall variety of the macroinvertebrate assemblage
Decrease


No. Diptera taxa
Number of "true" fly taxa, which includes midges
Decrease


No. EPT taxa
Number of taxa in the insect orders Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies)
Decrease


No. Chironomidae taxa
Number of taxa of chironomid (midge) larvae
Decrease


No. Ephemeroptera Taxa
Number of mayfly taxa (usually genus or species level)
Decrease


No. Plecoptera Taxa
Number of stonefly taxa (usually genus of species level)
Decrease


No. Trichoptera Taxa
Number of caddisfly taxa (usually genus or species level)
Decrease

Composition Measures
% EPT
Percent of the composite of mayfly, stonefly, and caddisfly larvae
Decrease




% Plecoptera
Percent of stonefly nymphs
Decrease


% Trichoptera
Percent of caddisfly larvae
Decrease


% Diptera
Percent of all "true" fly larvae
Increase


% Chironomidae
Percent of midge larvae
Increase


% Ephemeroptera
Percent of mayfly nymphs
Decrease

Tolerance/Intolerance measures





No. of Intolerant Taxa
Taxa richness of those organisms considered to be sensitive to perturbation
Decrease


Hilsenhoff Biotic Index
Uses tolerance values to weight abundance in an estimate of overall pollution. Originally designed to evaluate organic pollution
Increase


% Tolerant Organisms
Percent of macrobenthos considered to be tolerant of various types of perturbation
Increase

Feeding measures
% Dominant Taxon
Measures the dominance of the single most abundant taxon. Can be calculated as dominant 2, 3, 4, or 5 taxa.
Increase







% Filterers
Percent of the macrobenthos that filter FPOM from either the water column or sediment
Variable


% Grazers and Scrapers


Percent of the macrobenthos that scrape or graze upon periphyton
Decrease






Habit measures

Number of Clinger Taxa
Number of taxa of insects
Decrease


% Clingers
Percent of insects having fixed retreats or adaptations for attachment to surfaces in flowing water.
Decrease


% Omnivores and Scavengers
Percent of generalists in feeding strategies
Increase


% Ind. Gatherers and Filterers
Percent of collector feeders of CPOM and FPOM
Variable


% Predators 
Percent of the predator functional feeding group. Can be made restrictive to exclude omnivores
Variable


% Shredders
Percent of the macrobenthos that "shreds" leaf litter
Decrease


% Gatherers
Percent of the macrobenthos that "gather"
Variable

Findings

An analysis of the plots in the Appendix indicates that the majority of the candidate metrics do not show a clear response to nutrient concentrations.  A few metrics do show a limited response to nutrient chemistry, but the data appear to be too variable to discern a nutrient criterion.  There are several reasons for this finding as listed below:  

· Stations used in this study were not designed specifically for evaluating nutrient impacts and the biological measurements may therefore reflect other, non-nutrient impacts, such as sediments; 

· Biological measurements integrate the effects of chemistry over a period of time, but the point chemical measurements used in our analysis may contain enough short-term variability to mask the long-term effects; 

· Range of nutrient concentrations encountered at these sites may not be wide enough to demonstrate clear changes.

It is possible that bioassessment data may be useful in identifying nutrient criteria concentration values.  However, the current data and analysis does not provide any evidence that would support specific recommendations for criteria.  

Lessons Learned – Outline for a Long-Term Strategy

The EPA Region 9 Nutrient Criteria Project has tested two different assessment approaches using existing data to develop nutrient criteria recommendations for EPA Region 9.  It is clear from these pilot projects that there are substantial deficiencies in the available water quality monitoring data to support the development of nutrient criteria.  However, there are many valuable lessons learned from the pilot projects that can be used to guide future efforts to develop nutrient criteria in EPA Region 9.  This section of the update presents a series of recommendations to be considered by the RTAG for a framework to guide the collection and analysis of water quality information to achieve the objective of nutrient criteria that have been tailored to address the unique conditions of ecoregions within EPA Region 9.  

The EPA Region 9 Nutrient Criteria Project has been collecting existing water quality data throughout the Region to develop a database that can be assessed to determine nutrient criteria for several waterbody types.  The project has worked with the Regional Technical Advisory Group to collect information and to develop specific technical approaches to analyze the water quality data that was collected.  The project has determined that existing water quality data sets are not adequate to develop draft recommendations for nitrogen and phosphorus for EPA Region 9.  The Regional Technical Advisory Committee should acknowledge the long-term nature of their objective.  The results to date would suggest that the RTAG should develop a framework to support a long-term strategy for the development of nutrient criteria.  Included below are few preliminary recommendations that if adopted could provide the RTAG with the necessary focus and direction to begin collecting the necessary information and to develop a database to support the analyses required for the development of nutrient criteria for all relevant waterbody types for all ecoregions within EPA Region 9.  

It is clear that many entities within EPA Region 9 are beginning monitoring programs that will collect the information that is needed to support nutrient criteria development.  What is needed is a coordinated information collection capability and a clear strategy for using the assembled information.  The outline of one possible strategy is offered below.  

The strategy is based on the identification of a specific set of hypotheses for the development of nutrient criteria 

The strategy includes the following steps:

1) The RTAG develops specific nutrient criteria development hypotheses for each waterbody type within EPA Region 9 ecoregions (see example below).

2) Define the minimum amount of information necessary to test each hypothesis.

3) Use the RTAG as a forum to identify waterbodies throughout the Region where  water quality data (existing and future monitor efforts) will be collected to test the hypotheses.  

4) Write a work plan for each hypothesis that lists the candidate waterbodies and assignments for collecting the water quality data.

5) Develop a web-based reporting database system that allows for information to be logged in from remote locations throughout the region.  A database administrator will update the access files after verifying each new entry.

The strategy will require the ongoing participation and coordination by EPA Region 9 to compile the information collected by participating entities throughout the Region.  The work plan and monitoring commitments could be updated as required.  However, candidate waterbodies identified by participants would where possible already be included in an ongoing monitoring program.  For example, several rivers on the North Coast of California are being monitored as part of TMDL implementation plans or as part of Endangered Species Act Habitat Conservation Plans.  Work plans for each ecoregion and waterbody type would include the RTAG approved hypothesis, information goals, a list of reporting waterbodies and the responsible agency, an analysis plan, and a schedule for development of criteria recommendation.  The centralized database allows participants to easily pass along information as it becomes available and to evaluate progress towards information objectives.  

Example Hypothesis:  Rivers and Streams for all ecoregions:

The physical characteristics of unimpacted watersheds (such as land cover, land use, slope, stream habitat condition) can be defined that provide reference nutrient conditions for the waterbody.  It is possible to identify a group of reference condition monitoring stations that can provide reference concentrations for phosphorus and nitrogen.

Information needs:  40 stations for each ecoregion with good geographic distribution  (i.e., Ecoregion 2:  North Coast, Sierras, Central Coast, Arizona mountains).  Station watersheds will be characterized for all physical parameters used to define reference conditions.  Quarterly Water quality samples for two-years.  Biological assessment data collected for selected metrics.

Work Plan:  ADEQ – several streams from bioassessment monitoring program, USFS for streams included in salmon recovery program, USGS long-term monitoring stations, Regional Boards trend stations.  Contact information, existing monitoring protocol, analytical techniques, etc.

Schedule for completion: 

Other Hypothesis Concepts for Consideration

A hypothesis could be based robust query of the entire water quality dataset for a waterbody type within an ecoregion.  The evaluation of the entire distribution where a criteria concentration is selected from some point within the distribution is similar to the default approach identified in the National Criteria Development Documents.  

The original strategy for Rivers and Streams creating a reference database of relatively unimpacted waterbodies that used existing data with comparison to a general population to help locate the criterion concentration point on the distribution.  

The Arizona streams bioassessment strategy with greater attention to the development of the database (e.g., broader range of concentrations, seasonal sampling).

Others nominated by the RTAG.  

These recommendations are made to provide a starting point for RTAG discussions as they begin to develop a long-term strategy for the development of nutrient criteria.  
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		Table 1: EPA Nutrient Criteria Bioassessment Contacts/Responses

		Agency		Name		Phone		email		Contacted?		Response?		Comments

		RWQCB-1		Peter Otis		707.576.2662		otisp@rb1.swrcb.ca.gov		Y		N

				Bob Klampt		707.576.2693		klamr@rb1.swrcb.ca.gov		Y		Y		Has nutrient data avail by end of April

		RWQCB-2		Karen Taberski		510.622.2424		kmt@rb2.swrcb.ca.gov		Y		Y		No data, provided add'l potential sources

				Steve Moore		510.622.2439		smm@rb2.swrcb.ca.gov		Y		Y		Data in a few years; provided add'l contact

		RWQCB-3		Karen Worcester		805.549.3333		kworcest@rb3.swrcb.ca.gov		Y		Y		Has nut/bioass. Data, but won't send it until second year's study is completed

				Mary Adams		805.549.3684		msadams@rb3.swrcb.ca.gov		Y		N

		RWQCB-4		Shirley Birosik		213.576.6679		sbirosik@rb4.swrcb.ca.gov		Y		Y		Has only nutrient data, no bioassessment data

				LB Nye				lnye@rb4.swrcb.ca.gov		Y		Y		No data, provided add'l potential sources

				Jon Bishop		213.576.6622		jbishop@rb4.swrcb.ca.gov		Y		N

		RWQCB-5		Val Connor		916.255.3111		connorv@rb5s.swrcb.ca.gov		Y		Y		No reference data for Central Valley

				Karen larsen		916.255.3089		larsenk@rb5s.swrcb.ca.gov		Y		N

				Dennis Heiman		530.224.4851		heimand@rb5r.swrcb.ca.gov		Y		N

				Betty Yee		559.445.5128		yeeb@rb5f.swrcb.ca.gov		Y		Y		No reference data for Central Valley

		RWQCB-6		Judith Unsicker				unsij@rb6s.swrcb.ca.gov		Y		Y		No data, provided add'l potential sources

				Tom Suk		530.542.5419		sukt@rb6s.swrcb.ca.gov		Y		Y		Has raw data but will not release it until his contractor completes analyses

		RWQCB-6 (Truckee River Monitoring)		Jill Wilson				wilsj@rb6s.swrcb.ca.gov		Y		Y		data by Spring

		RWQCB-7		Sylvia Holmes		760.776.8926		holms@rb7.swrcb.ca.gov		Y		N

				Danny McClure		760.776.8933		mccld@rb7.swrcb.ca.gov		Y		N

		RWQCB-8		Pavlova Vitale		909.782.4920		pvitale@rb8.swrcb.ca.gov		Y		Y		No data, provided add'l potential sources

		RWQCB-9		Lisa Brown		858.467.2960		browl@rb9.swrcb.ca.gov		Y		Y		Has impaired data only; V. minimal potential for reference conditions

				Linda Pardy		858.627.3932		pardl@rb9.swrcb.ca.gov		Y		N

		SWRCB-DWQ		Dominic Gregorio		916.341.5488		gregd@dwq.swrcb.ca.gov		Y		N

				Diane Beaulaurier		916.341.5549		beaud@dwq.swrcb.ca.gov		Y		Y		No data, interested in results though

		SWRCB (Ambient monitoring Prog)		Craig Wilson				wilscj@dwq.swrcb.ca.gov		Y		N

		Alameda County Clean Water Program		Arleen Feng		510.670.5575		arleen@acpwa.mail.co.alameda.ca.us		Y		Y		No data

		USDI, BLM		David Fuller		707.825.2315		dfuller@ca.blm.gov		Y		N

		Upper Dutah Creek Stewardship		Dwight Holford		707.987.2600		showmums@jps.net		Y		Y		No data

		EcoAnalysts, Inc.		Gary Lester		208.882.2588		eco@ecoanalysts.com		Y		N

		LADWP		Brian White		213.367.3419		brian.white@water.ladwp.com		Y		Y		No reference data

		Sacramento River Watershed		Andrew Frankel		916.875.9133		frankela@pwa.co.sacramento.ca.us		Y		N

		Pacific Lumber		Jeff Barrett		707.764.2222		barrett@scopac.com		Y		Y		No data

		HSU Fishery Coop Unit		Ken Cummins		707.826.3208		kwc7002@humboldt.edu		Y		Y		No data

		UC Berkeley		Vince Resh		510.642.3763		vresh@nature.berkeley.edu		Y		N

		Western EMAP		Bob Hall		415.744.1936		hall.robertk@epamail.gov		Y		Y		Has data, available this summer

		EPA IX Laboratory		Peter Husby		510.412.2331		husby.peter@epa.gov		Y		Y		No reference data for Central Valley

		Santa Clara Valley Water Dist				408.265.2607		PIO@scvwd.dst.ca.us		Y		Y		No reference data

		USFWS (Arcata)		Bruce Halstead				bruce_g_halstead@fws.gov		Y		N

		The Nature Conservancy		Craig Mayer		415.281.0462		cmayer@tnc.org		Y		N

		CA Tahoe Conservancy		Steve Goldman		530.542.5560		sgoldman@tahoecons.ca.gov		Y		N

		Utah State Univ., Logan		Charles Hawkins		435.797.2280		hawkins@cc.usu.edu		Y		N

		Tetra Tech, Inc.		Mike Barbour		410.356.8993		michael.barbour@tetratech.com		Y		Y		Provided AZ DEQ data

				Jaroen Gerritsen		410.356.8993		gerritsen.jeroen@tetratech.com		Y		Y		Provided AZ DEQ data

		DWR		Jerry Boles		530.529.7326		bolesj@water.ca.gov		Y		N

		USGS (NAWQA)		Larry Brown		916.278.3098		lrbrown@usgs.gov		Y		Y		All data is in STORET

		USGS		Jim Carter		650.329.4439		jlcarter@usgs.gov		Y		Y		No reference data

		UC Davis		Brian Anderson		831.624.0947		anderson@ucdavis.edu		Y		Y		Provided V. limited dataset (not enough data to be of use)

				Randy Dahlgren				radahlgren@ucdavis.edu		Y		N

				Joaquin Feliciano		530.752.0205		jbfeliciano@ucdavis.edu		Y		N

				Dorothea Panayotou		530.752.2913		dypanayotou@ucdavis.edu		Y		N

		DFG (Aquatic Bioassessment lab)		Jim Harrington		916.358.2858		jharring@ospr.dfg.ca.gov		Y		Y		No reference data

		UC SNARL		David Herbst		760.935.4536		herbst@lifesci.ucsb.edu		Y		Y		data in a year or so

		Tribal Contact		Forest Blake		530.625.5515 x311		fortepa@email.com		Y		N

		USFS		Joseph Furnish		916.492.7559		jfurnish01@fs.fed.us		Y		N

		Friends of the Napa River		Chris malan		707.254.8520		jmalan@napanet.net		Y		N

		Napa RCD		Jennifer O'Leary		707.252.4188		staff@naparcd.org		Y		N

		Dry Creek Conservancy		Gregg Bates		916.771.2013		dcc@unlimited.net		Y		N

		Auburn Ravine/Coon Creek CRMP		Lorna Dobrovolny		916.645.9391		lorna@tech-center.com		Y		Y		They're just beginning to co-collect nutrient and "bug" data

		ECORP Consulting, Inc.		Tom Keegan		916.782.9100		tkeegan@ecorpconsulting.com		Y		N

		Larry Walker Assoc.		Michelle Buzby		925.962.9700		michelleb@lwadavis.com		Y		Y		Sent nutrient data for Calleguas watershed…no bioassessment data



otisp@rb1.swrcb.ca.gov

klamr@rb1.swrcb.ca.gov

kmt@rb2.swrcb.ca.gov

smm@rb2.swrcb.ca.gov

kworcest@rb3.swrcb.ca.gov

msadams@rb3.swrcb.ca.gov

sbirosik@rb4.swrcb.ca.gov

lnye@rb4.swrcb.ca.gov

jbishop@rb4.swrcb.ca.gov

connorv@rb5s.swrcb.ca.gov

larsenk@rb5s.swrcb.ca.gov

heimand@rb5r.swrcb.ca.gov

yeeb@rb5f.swrcb.ca.gov

unsij@rb6s.swrcb.ca.gov

sukt@rb6s.swrcb.ca.gov

wilsj@rb6s.swrcb.ca.gov

holms@rb7.swrcb.ca.gov

mccld@rb7.swrcb.ca.gov

pvitale@rb8.swrcb.ca.gov

browl@rb9.swrcb.ca.gov

pardl@rb9.swrcb.ca.gov

gregd@dwq.swrcb.ca.gov

beaud@dwq.swrcb.ca.gov

arleen@acpwa.mail.co.alameda.ca.us

dfuller@ca.blm.gov

showmums@jps.net

eco@ecoanalysts.com

brian.white@water.ladwp.com

frankela@pwa.co.sacramento.ca.us

barrett@scopac.com

kwc7002@humboldt.edu

vresh@nature.berkeley.edu

hall.robertk@epamail.gov

husby.peter@epa.gov

PIO@scvwd.dst.ca.us

bruce_g_halstead@fws.gov

cmayer@tnc.org

sgoldman@tahoecons.ca.gov

hawkins@cc.usu.edu

michael.barbour@tetratech.com

gerritsen.jeroen@tetratech.com

bolesj@water.ca.gov

lrbrown@usgs.gov

anderson@ucdavis.edu

radahlgren@ucdavis.edu

jbfeliciano@ucdavis.edu

dypanayotou@ucdavis.edu

jharring@ospr.dfg.ca.gov

wilscj@dwq.swrcb.ca.gov

jlcarter@usgs.gov

herbst@lifesci.ucsb.edu

fortepa@email.com

jfurnish01@fs.fed.us

jmalan@napanet.net

staff@naparcd.org

dcc@unlimited.net

lorna@tech-center.com

tkeegan@ecorpconsulting.com

michelleb@lwadavis.com



Sheet2

		





Sheet3

		






