GLRI Proposal:  Assessment of Benthos and Plankton in Wisconsin’s AOCs


Great Lakes Restoration Initiative Proposal
1.   Funding Opportunity Number: 
      Focus Area: I.A. Toxic Substances and Areas of Concern

      Program: 1. Coordinated Implementation of Remedial Action Plan Programs & Processes
2.   Name of Proposal:   Assessment of Benthos and Plankton in Wisconsin’s Lake Michigan Areas of Concern
3.   Points of contact:  Andrew Fayram Ph.D., Wisconsin Department of Natural Resources

Monitoring Coordinator, Office of the Great Lakes
101 S. Webster St., Madison, WI 53703
Phone:
(608) 267-7654
Fax: 
(608) 267-2800
E-mail:
Andrew.Fayram@wisconsin.gov
DUNS #
809-611-247
Barbara Eikenberry, US Geological Survey

8505 Research Way, Middleton, WI 53562
Phone: 
608-821-3832
Fax:
608-821-3817
E-mail:
beikenberry@usgs.gov

4.  Type of Organization:  State Agencies  
5.  Proposed Funding Request:  $ 414,300
6.  Brief Project Description: Benthos (benthic invertebrate) and plankton (zooplankton/ phytoplankton) communities in Wisconsin’s four Lake Michigan Areas of Concern (AOCs; Menominee River, Lower Green Bay and Fox River, Sheboygan River, and Milwaukee Estuary) and six non-AOCs were sampled in 2012 and quantified.  The weather during the summer of 2012, however, was quite uncharacteristic with an early spring and record-breaking high temperatures with record drought conditions in summer. These conditions are likely to have negatively impacted the aquatic communities with extreme high water temperatures and extreme low water levels. Community analyses of the 2012 samples are in progress and may show poor community values for both AOCs and non-AOC in part due to the unusual weather conditions. Additionally, three of the four AOCs had active dredging during sampling (Fox, Sheboygan, and Menominee) that may have adversely affected measurements of the aquatic communities. In light of weather extremes during the 2012 sampling year in the Midwest, we propose that the current project be extended for two additional years, including sampling in 2014, with subsequent data analysis and interpretation in 2015 to further quantify benthos and plankton communities at these sites. The community data within and between the AOCs and non-AOCs will be analyzed in comparison with 2012 results, and the differences and similarities will assist in determining the status of the communities and, when appropriate, support delisting of the “Degraded Benthos” and “Degradation of phytoplankton/zooplankton populations” beneficial use impairment (BUI, hereafter) in each AOC. This project would be a cooperative agreement between the Wisconsin Department of Natural Resources (WDNR) and the US Geological Survey (USGS).
7.  Project Location: Sample sites include Wisconsin AOCs and non-AOCs for potential comparison along Lake Michigan’s western shore.  All 10 sites that were sampled in 2012, including four AOCs and six non-AOCs, will be sampled again in 2014. A map of the approximate sampling locations in each area is available at: http://maps.google.com/maps/ms?ie=UTF8&hl=en&oe=UTF8&msa=0&msid=102008844605005406045.0004790db30557e1a6328
Table 1.  List of AOCs and non-AOCs with latitude/longitude.
	Wisconsin’s Lake Michigan

Areas of Concern (AOCs)
	Approximate Decimal Longitude-Latitude of Harbor/River mouth
	Drainage area from USGS gages (square miles)

	Menominee River
	-87.592264, 45.093712
	3930 (Menominee at McAllister)

	Lower Green Bay and Fox River
	-88.004528, 44.539139
	6330 (Fox at mouth)

	Sheboygan River
	-87.703243, 43.748877
	418 (Sheboygan at Sheboygan)

	Milwaukee Estuary
	-87.895958, 43.025215
	872 (Milwaukee at mouth)

	Non-AOCs (comparison sites)
	

	Escanaba River/Little Bay de Noc
	-87.023391, 45.718166
	870 (Escanaba River at Cornell)

	Oconto River
	-87.830544, 44.894127
	966 (Oconto River near Oconto)

	Ahnapee River 
	-87.433056, 44.608866
	Not Gaged

	Kewaunee River
	-87.499389, 44.459425
	127 (Kewaunee near Kewaunee)

	Manitowoc River
	-87.651565, 44.092347
	526 (Manitowoc at Manitowoc)

	Root River
	-87.779949, 42.732715
	190 (Root River at Racine)


8. Full Project Description: The WDNR will enter into a cooperative agreement with the USGS to quantify benthic invertebrate (benthos, hereafter) and phytoplankton / zooplankton (plankton, hereafter) communities of Wisconsin’s four Lake Michigan AOCs.  Benthos and plankton communities at the AOCs will be compared with communities at non-AOCs along the Lake Michigan shoreline that will be used as comparison or reference sites for data analysis; use of the term “reference” in this case does not imply “pristine.”  The non-AOC sites were selected by Amanda Bell (USGS), and other USGS and WDNR personnel, based on similar characteristics to the AOCs such as climate, geology, soils, land-use, and geography. The inclusion of non-AOC sites will allow comparison of AOC sites to less-impacted control sites with natural physical and chemical characteristics that are as close as possible to that of the AOCs. Comparison to less-impacted control sites as site pairs and as a group is consistent with the approaches used by other Great Lakes states, such as Michigan and Ohio (Michigan Department of Environmental Quality, 2008; Ohio EPA, 2008).
This project will answer the following questions:
1. What are the current states of benthos and plankton communities in Wisconsin's Lake Michigan AOCs?

2. How do the benthos and plankton communities in these AOCs differ from selected comparison rivers and harbors that are not considered AOCs?

3. What community measures (richness, abundance, diversity, and tolerance) can be used as guides for determining benthos and plankton impairment in the AOCs?
4. Do the answers to the above questions differ between 2012 and 2014 and in what ways?

The null hypothesis is that the benthos and plankton communities in each AOC are not degraded in comparison to non-AOCs. To test the hypothesis, benthos and plankton samples in the river mouths and harbors of the four Lake Michigan AOCs and six non-AOCs along the western shoreline of Lake Michigan will be collected to provide community data.  Community-based metrics for each site will be calculated for statistical analyses.  Statistical analyses will be used to detect any significant differences between paired AOC and non-AOC sites, as well as an overall AOC to non-AOC group comparison. In order to disprove the null hypothesis for each AOC, the benthos and plankton communities in each of the AOCs must be statistically different, with 90% confidence, from selected non-AOCs using a weight of evidence approach. If there is no statistically significant difference between the sampled communities from an AOC and a comparable non-AOC site, the data may be used to support delisting of that BUI once all other components of the delisting target have been met. Differences and similarities will assist the WDNR and USEPA in determining whether or not the “Degraded Benthos” and “Degraded Plankton” BUIs are still valid for each AOC. If statistically significant differences do exist between AOC and non-AOC sites, future examination of the potential causes of the impairment will be required.  Characterization of current benthos and plankton populations is a critical first step that must occur before these BUIs can be considered for delisting. The Milwaukee Harbor and Green Bay are large and far more complex systems than any other harbors or rivers along the western Lake Michigan shoreline. Comparing these AOCs to the non-AOCs is not plausible and, therefore, the information gained from these systems will provide a baseline community assessment for future comparisons within those systems with regard to the BUIs. 
9. Timeline: The project would encompass two years of work, with data collection in Year 1 and data analysis and report writing in Year 2. 
Year 1 – Data Collection

Sample collection and data analysis will begin in the first year. Artificial substrates would be set out 4-6 weeks before the initial sampling.  Sampling will be conducted three times per sampling year during the growing season: the spring sample will be collected in May/June; the summer sample will be collected in July/August; and the fall sample would be collected in September/October. The sampling events will be separated by at least 4 weeks, but preferably 6 weeks to ensure adequate recolonization of artificial sampling devices. 
As in 2012, only non-wadable portions of the sites will be sampled to simplify comparisons between AOCs and non-AOCs, and to minimize the variability associated with benthos in complex river/stream systems.  Data collected will include parameters to characterize the sites, and the benthos and plankton communities.  Details of all data to be collected and associated methods follow below under Methods.   
Year 2 – Analysis and Report Writing
The second year will consist of finalizing the data analysis and report writing. A USGS Digital Data Series report will be prepared and an article detailing the methods, data, and results of this project will be submitted to a peer-reviewed journal for publication.  Progress reports will be prepared and submitted to WDNR and the U.S. Environmental Protection Agency (USEPA) in January and July for each of the years that the project is continuing.  All reporting required by USEPA will be completed by the USGS and WDNR.
The above timeline is based on awarding of funds on or before March 1, 2014 or 90 days prior to the spring sampling, due to the time required for project and personnel planning, QAPP preparation/approval, and equipment/supplies requisition.  If the award is not received on or before March 1, 2014, the first sampling would not occur until summer. If the award is not received on or before June 1, 2014, the first sampling would not occur until the following spring. In addition, all milestones and the completion date of the project would shift accordingly, based award timing.
Table 2.  Project timeline (dependent on timing of GLRI award)
	Date
	Milestone

	Spring 2014
	GLRI grant award

	
	Plankton and benthos collections begin

	Fall 2014
	Plankton and benthos collections complete

	Winter 2014
	Data received from laboratories reviewed and data analysis begins

	Summer 2015
	Data analysis completed and report/journal article submitted for review and publication

	Winter 2015
	Final report submitted to WDNR and USEPA


10. Approach/Methods: All methods for sample collection are based on (1) reports published or methods used by the USEPA for large rivers and lakes or on (2) peer-reviewed papers publicly available. All sample collections will be performed by boat, so that towing and retrieval speed can be calculated. Coordinates of each sampling location will be recorded on a GPS unit. To assess the degradation of the communities, multiple sample types will be collected three times in one year. Two types of composite benthos samples will be collected for sampling invertebrates: one using a Ponar dredge and the other using artificial substrates (Hester-Dendy multi-plate samplers). Two types of composite plankton samples will be collected: one using a tow net for sampling zooplankton and the other using a water depth-profile sampler for sampling phytoplankton. 
Ancillary field measurements to be taken at each sampling event include water temperature, dissolved oxygen, pH, and specific conductance using a water-quality sonde.  Sediment samples will be collected from each of five Ponar dredges to be composited for particle-size analysis and loss-on-ignition, to determine substrate size and type and estimate organic matter content at each location. 

The Milwaukee Estuary and Lower Green Bay/Fox River AOCs each have unique characteristics that must be studied in a slightly different manner and, therefore, the data collected for those AOCs will be used as baseline data for future analysis.  Because three separate and unique river systems converge to create the Milwaukee Inner Harbor, one sample will be collected within each of the three river systems and an additional sample will be collected in the Inner Harbor.  These separate samples will be used to determine if the benthos and plankton communities in each of those systems are degraded or if a particular system is more degraded and requires more remediation for these BUIs than the other systems. The Lower Green Bay/Fox River AOC is unique because there is extensive remediation occurring in the river, and the bay is different from any other system in the Great Lakes with regard to size, connection/separation to the lake, and a shift from highly eutrophic in the lower bay to highly oligotrophic in the upper bay.  For this AOC, two separate sampling locations within the area will be sampled: one in the lower Fox River and one in Lower Green Bay.  The Fox River sampling location has historical benthos data from the Green Bay Metropolitan Sewerage District (GBMSD) and every effort will be made to maintain spatial consistency with the historical location; samples from the GBMSD site will be similar to the other AOCs in that both benthos and plankton communities will be sampled. Benthos and plankton communities will be sampled in lower Green Bay but, due to depth and wave action in the bay, artificial samplers will not be deployed for benthos in the bay.  
Sampling will be conducted three times per year during the growing season and the overall sample collection structure for each trip is provided in Table 3.  Details of each of the collection methods follow.
Table 3. Sample structure to be repeated during each of the three sampling events. Sites are listed from north to south, and sites highlighted in blue are AOCs.
	Location (Sampling site)
	Replicate
	Ponar Dredge
	Artificial Substrate
	Plankton Tow
	Plankton Depth Profile

	1. Escanaba River
	
	X
	X
	X
	X

	2. Lower Menominee River
	
	X
	X
	X
	X

	3. Oconto River
	
	X
	X
	X
	X

	4. Lower Green Bay and Fox River
	Fox River (near Fox Point)
	 
	X
	X
	X
	X

	
	Lower Green Bay 
	
	X
	
	X
	X

	5. Ahnapee River
	
	X
	X
	X
	X

	6. Kewaunee River
	
	X
	X
	X
	X

	7. Manitowoc River
	X
	X
	X
	X
	X

	8. Sheboygan River
	X
	X
	X
	X
	X

	9. Milwaukee Estuary
	9A. Milwaukee River
	 
	X
	X
	X
	X

	
	9B. Menomonee River
	 
	X
	X
	X
	X

	
	9C. Inner Harbor
	 
	X
	X
	X
	X

	10. Root River
	
	X
	X
	X
	X


Benthos Collection

The two methods for benthos collection are based on the USEPA’s Assessment and Remediation of Contaminated Sediments (ARCS) Program Assessment Guidance Document, Chapter 7— Assessment of Benthos Community Structure (EPA 905-B94-002): one using a Ponar dredge for natural/in-situ substrates and one using artificial-substrate samplers. 
A Ponar dredge will be used to collect benthos samples at each site during each sampling event. Depending on substrate types, three to five subsamples will be collected with the Ponar dredge and composited into a single sample per site each trip. To minimize costs of analyzing multiple benthos samples for each location, compositing the subsamples into a single sample will produce a more comprehensive taxa list for the locations and will then be more comparable between sites.  Although USEPA’s ARCS does not require more than one sample per location, the investigators feel that a composite sample will more accurately reflect the communities within the AOCs and non-AOCs (http://www.epa.gov/reg3hscd/risk/eco/faqs/composite.htm ).  A small amount of sediment will be collected from each Ponar dredge subsample to be composited for particle-size analysis and loss-on-ignition to determine substrate size, type, and organic matter content. The sediment particle size samples will be sent to WSLH and loss-on-ignition analyses will be conducted by the USGS. Each grab sample will be elutriated to remove debris, larger sand and inorganic particles and rinsed to remove finer sediment through a 500 µm wash frame.  The 5 individual Ponar samples will be composited, transferred into a collection bottle, and preserved with formalin solution before sending to Dr. Schmude at the University of Wisconsin–Superior for identification and enumeration.  
Four tandem artificial-substrate samplers will be deployed at each site, two each attached to a single concrete block, and anchored to immobile structures. These artificial substrate samplers will be deployed four to six weeks prior to the first sampling event to allow adequate time for colonization. The invertebrates that have colonized the samplers will be scraped into sample bottles and the artificial samplers will be re-deployed for the next sampling event. Artificial samplers will be deployed at one location at each site, GPS locations captured, allowed to colonize for 30 days, retrieved, rinsed through a 500µm wash frame, transferred into a collection bottle, and preserved with formalin solution before sending to Dr. Schmude at the University of Wisconsin-Superior for identification and enumeration.
Table 3.  Summary of benthos sample types, analysis laboratories, and information gained.
	Sample type
	Disposition
	Information gained

	Ponar grab
	University of Wisconsin–Superior
	Community assessment of benthos

	
	USGS
	Loss-on-ignition estimate of organic matter content

	
	WSLH
	Sediment particle size distribution

	Artificial substrate
	University of Wisconsin–Superior
	Community assessment of benthos


Plankton Collection

Two types of plankton samples will be collected: one using a tow net and the other using a water depth-profile sampler. 
One tow-net sample is collected at each station from 20 meters below the water surface to the surface using a 63µm net. If the station depth is less than the specified depth, the tow is taken from about 0.5 meters above the bottom to the surface. The tow net, with a screened sample bucket attached at the bottom, is lowered to the desired depth, and raised at 0.5 meters/second to collect zooplankton from the water column. After lifting the net from the water it is sprayed with water from a garden hose to wash organisms down into the bucket. The sample is concentrated into the sample bucket and is transferred to a sample storage bottle. The organisms are narcotized with soda water and preserved with glutaraldehyde before being sent to the analysis laboratory. The methods for zooplankton collection are based on the USEPA’s Standard Operating Procedures (SOPs) for zooplankton sample collection and preservation for Great Lakes National Program Office’s (GLNPO) Water Quality Survey (WQS) (LG402, Revision 10, March 2005); however, because the samples will be collected in the harbors, bays and rivers, the deeper water sample will not be collected.
Using a Van-Dorn style water depth-profile sampler, 1 liter of water from each meter of depth will be collected and composited for a maximum of 20 liters of water. Using a standard water splitter, several aliquots will be taken from this composited whole water sample. Two aliquots will be filtered for chlorophyll a and ash-free dry mass analysis and immediately frozen on dry ice for shipment to the WSLH. Two additional one-liter aliquots will be preserved with glutaraldehyde; one will be sent to Dawn Perkins at WSLH for soft algae phytoplankton identification and enumeration, and one will be sent to Paul Garrison at the WDNR for diatom phytoplankton identification and enumeration.  Taxonomic identification of plankton will be to the lowest practical level.
Table 4.  Summary of plankton sample types, analysis laboratories, and information gained.

	Sample Type
	Disposition
	Information gained

	Tow net
	WDNR
	Community assessment of zooplankton

	Depth-profile Sampler
	WSLH
	Chlorophyll a concentration

	
	WSLH
	Ash-free dry mass

	
	WSLH
	Community assessment of soft algae phytoplankton

	
	WDNR
	Community assessment of diatom phytoplankton 


Quality Assurance
The Quality Assurance Project Plan for the 2012 study will be amended as needed for the 2014 study to document quality assurance methods.  Triplicate zooplankton tows and benthos samples will be collected at one location for each sampling event for a total of 20% sampling replicate.  These co-located replicate samples will be collected within a 100-m2 area at each station. The data collected from the replicate samples will be compared to original samples to determine sampling and laboratory efficiency.  If it is determined that the replicate samples are within 7% of the original sample data for each data type collected, the original sample will be used for further data analysis.  If the replicate samples are greater than 7% of the original sample data for each data type collected, then values of the three replicate samples will be averaged and that value will be used for further data analysis.

To minimize disturbance of the different sampling substrates, samples will be collected in the following order: water quality data, plankton tows, depth-profile samples, Ponar grab samples, and deployment or retrieval of artificial samplers. Because no other water or sediment samples are included in this proposal, the samples for this proposal will be collected without regard to other samples.

Data Analysis

Multivariate, multi-metric, and correlation methods will be used to analyze the data.  Software designed to incorporate the non-normality of ecological data will be used to analyze variability in the biological community data from the sampled AOCs and non-AOCs. Using non-parametric multivariate statistical analyses in the PRIMER statistical program (Clarke and Gorley, 2006) and observed-over-expected (O/E) methods developed by Meador et al. (2008), the community data will be compared amongst the sites and differences between taxa richness, composition, and abundance will be determined for benthos and plankton communities. Routines to be used in PRIMER will likely include nMDS (non-metric Multi-Dimensional Scaling) to derive plankton and benthos community site scores; PCA (Principal Components Analysis) to derive environmental site scores; and ANOSIM (ANalysis Of SIMilarity) to determine the extent plankton and benthos communities vary across sites. Probability values are based on 1,000 random permutations that are used to develop a nonparametric probability distribution. Site-specific scores based on similarities between communities will be used to determine whether a given site is statistically different from the others.  Location specific differences such as drainage area, substrate, soil type, latitude/longitude, land cover, and climate will be incorporated as well.  This information will be used to determine if the BUIs in the AOCs are impaired when compared with the non-AOC site pairs and group, and if there are no differences to support delisting of beneficial use impairments for delisting the AOCs.
11. Relevance to the Great Lakes, Existing Comprehensive Plans & Great Lakes Restoration Efforts

Great Lakes Areas of Concern (AOCs) are severely degraded areas within the Great Lakes Basin where beneficial uses have been identified as impaired.  This proposal seeks the funds necessary to evaluate the status of two use impairments (Degraded Benthos and Degraded Phytoplankton / Zooplankton Populations) in Wisconsin’s four Lake Michigan AOCs. It builds upon ongoing work by Amanda Bell and others of the USGS. Delisting beneficial use impairments is a high priority referenced by the following programs and documents: 
Great Lakes Restoration Initiative Action Plan (http://greatlakesrestoration.us/pdfs/glri_actionplan.pdf) —The Great Lakes Restoration Initiative Action Plan (USEPA 12/3/09) lists “comprehensive monitoring and assessment” as a principle action for Focus Area 1 (Toxic Substances and Areas of Concern).  This project will assess the status of seven beneficial use impairments: degraded benthos in four AOCs and degraded plankton populations in three (Menominee not impaired).  If the uses are not impaired (compared to non-AOC sites), the data will provide the supporting documentation for delisting and contribute to achieving measure of Progress 2, number of  “AOC BUIs removed” (p. 19, USEPA 2009).  
USEPA’s Strategic Plan 2006-2011 (http://www.epa.gov/ocfo/plan/plan.htm)—Subobjective 4.3.3 (Improve the Health of Great Lakes Ecosystems) strategic targets include “By 2010, restore and delist a cumulative total of at least 8 Areas of Concern” (p 98, USEPA 2006).  This proposed evaluation of seven use impairments will be a critical step in identifying whether or not the benthos and plankton communities in four Wisconsin AOCs are impaired compared with non-AOCs sites.  This step was identified in the AOC delisting targets and must be completed before the use impairments can be considered for delisting. 
Lake Michigan Lakewide Management Plan 2008 (http://epa.gov/greatlakes/lamp/lm_2008/index.html) —Results of this project will help answer the question posed by Subgoal 4 of the Lake Michigan LaMP: “Are all habitats healthy, naturally diverse, and sufficient to sustain viable biological communities?” (USEPA 2008) for the four AOCs. 

Great Lakes Regional Collaboration (GLRC) Strategy to Protect and Restore the Great Lakes (http://www.glrc.us/strategy.html) —A recommended action to address obstacles to restoring the AOCs is “providing for the program capacity needed to develop measurable endpoints, design and implement remedial actions, and measure results” (p 37 GLRC 2005).  The strategy further states that the “research, remediation and monitoring needed to achieve these restoration targets must be identified, funded, and implemented” (p 37 GLRC 2005).  This proposal seeks the funds necessary to conduct the research and monitoring needed to assess and possibly demonstrate the ability to delist these use impairments.
Wisconsin’s Great Lakes Strategy (http://dnr.wi.gov/topic/greatlakes/documents/GLStrategy2009Final.pdf) —This proposal addresses a key point in Wisconsin’s strategy by requesting the funds needed to “Evaluate and delist BUIs when monitoring demonstrates that targets have been met” for Wisconsin’s four Lake Michigan AOCs (p 28, WDNR 2009).
Area of Concern Beneficial Use Impairment Delisting Targets (http://dnr.wi.gov/topic/greatlakes/aoc.html ) —WDNR developed delisting targets for the four Lake Michigan AOCs.  Evaluation of the status of the benthos and plankton communities relative to reference conditions is a critical step in determining whether or not the beneficial uses are currently impaired and is mentioned in the delisting targets documents for the Milwaukee Estuary, Lower Green Bay and Fox River, and the Sheboygan River (WDNR 2011a, 2011b, and 2011c).
Area of Concern Stage 2 Remedial Action Plan (RAP) Updates —
· Milwaukee Estuary (http://dnr.wi.gov/topic/greatlakes/documents/Stage2RAPMilwaukee.pdf)
· Lower Green Bay and Fox River (http://dnr.wi.gov/topic/greatlakes/documents/Stage2RAPGreenBay.pdf) 
· Sheboygan River (http://dnr.wi.gov/topic/greatlakes/documents/Stage2RAPSheboygan.pdf)

· Menominee River (http://dnr.wi.gov/topic/greatlakes/documents/stage2RAPLowerMenominee.pdf )
12. Facilitation of USEPA oversight & administration: The level of USEPA oversight and administration necessary to successfully implement this project is minimal.  Assessment of two use impairments at four AOCs have been combined in a single proposal to minimize the reporting requirements associated with this grant proposal.
WDNR and USGS have over 40 years of cooperative history collecting and analyzing data and publishing their findings in USGS and WDNR reports and peer-reviewed journals.

13. Education/outreach plan to disseminate results: USGS and WDNR will present the results to each AOC Citizen Advisory Committee.  USGS will coordinate with WDNR to ensure a sampling event is captured by photo and/or video for inclusion in AOC education and outreach materials. Final results of the data and analysis will be published as a USGS Digital Data Series report, and an interpretive report will be submitted to a peer-reviewed scientific journal for publication.   
14. Potential for transferability: The results of this project will assist other AOCs with Degraded Benthos and Degraded Phytoplankton/Zooplankton populations determine appropriate levels of monitoring to characterize AOCs.  Non-AOC reference site data may be useful for comparison with other AOCs, if they have similar physical, chemical, and biological characteristics.  For example, the St. Louis River Estuary is Wisconsin’s only other AOC and is located on Lake Superior.  The results of this project will be useful when determining the study design necessary to evaluate that AOC’s “Degraded Benthos” beneficial use impairment.
15. Outcomes, Outputs, and Expected Results: This project will definitively determine the status of and result in measurable progress towards delisting up to 7 beneficial use impairments.  Data will be collected and analyzed to re-evaluate these existing beneficial use impairments to determine if they are still applicable, an expected result from projects in this program (EPA GLRI RFP p I-2).  The results will also help identify further actions needed to restore beneficial uses.  

The expected outcomes of this study are to determine the baseline conditions of two beneficial use impairments in four AOCs along Wisconsin’s Lake Michigan shoreline.  Species/taxa lists for each of the sample types (Ponar, plankton, and artificial substrate) will be provided from the analytical laboratories. These community data will be summarized based on metrics such as nutrient, oxygen, and pollution tolerance, functional feeding groups, substrate preference, and family/taxonomic groupings from Barbour et al. (1999), and Porter et al. (2008), among others.  By determining the taxonomic differences between the AOCs and non-AOC sites, the beneficial use impairments can be quantified for the sites in question. Data from the non-AOC sites will be used to determine a preferred taxonomic composition for each AOC which then may be re-evaluated for the zooplankton and benthos Beneficial Use Impairments.
Table 5. Summary of Project Results, Output, and Outcome, 2011-2015
	Description of Project Result
	Output
	Outcome

	Compilation of historic benthos and plankton community data for AOC and non-AOC locations
	Endnote Library created and available literature brought to common location.
	Compiling the abundant relevant agency reports and publications on benthos and plankton communities in one location will allow for new interpretation of historic results.  Authors of future RAP updates will be able to easily access relevant data.

	
	Listing and/or map of historic sample sites at each location.
	List may be used to inform decisions about where to sample at each location.

	Quantification of Benthos communities 
	Baseline:  unknown BUI status in 4 AOCs

Output:  definitive determination of BUI status in 4 AOCs.  Metrics such as taxonomic richness, pollution tolerance, and functional feeding group generated for 4 AOCs and 6 non-AOCs. 
	Data will be used to characterize current benthos populations and determine appropriate metric for evaluating impairment.

	Quantification of Phytoplankton / Zooplankton communities 
	Baseline:  unknown BUI status in 3 AOCs

Output:  definitive determination of BUI status in 3 AOCs.  Metrics such as taxonomic richness, diversity, and pollution tolerance generated for 4 AOCs and 6 non-AOCs.
	Data will be used to characterize current phytoplankton / zooplankton populations and determine appropriate metric for evaluating impairment.

	Comparison of AOC and non-AOC benthos and plankton communities 
	Baseline: 

· 4 Degraded Benthos BUIs

· 3 Degraded Phyto/Zooplankton BUIs

Output:

· Potential delisting of up to 7 BUIs 
	Evaluation is a necessary step to re-evaluate if the BUIs are still applicable.  All other relevant criteria in delisting target documents for these BUIs will have to be met.

	Final Report and Peer-reviewed journal article
	Publication of results in a widely accessible format.
	Scientific peer review will lend additional credibility to decisions made based on data.

	Coordination with AOC citizen committees (e.g. CAC, PAC, or STAC)
	· Consultation with AOC groups prior to sampling

· Presentation of results to AOC groups
	Inclusion of AOC groups as project is developed and executed will increase public understanding and support for decisions about delisting based on the results of this project.

	WDNR photographs and/or video of sampling event
	Photos and/or video of sampling equipment and methods.
	AOC community outreach and education materials will make the results accessible to the public in an understandable manner. 


16. Collaboration, Partnerships, and Overarching Plans: The WDNR will collaborate with the USGS in Middleton, WI to perform necessary data collection, sampling, data analysis and reporting. All phases of the project will be coordinated with AOC site managers and LaMP coordinators. Where feasible, effort will be made to coordinate with other ongoing studies at these sites by the WDNR, USGS (J Larson and others), other agencies, and universities with regard to sampling timing, specific location within each AOC or non-AOC, and data sharing.  Additional collaboration with analytical laboratories to perform taxonomic identification of the samples includes:

· Paul Garrison from the WDNR will identify zooplankton and diatom phytoplankton

· Dawn Perkins from the WSLH will identify the soft-bodied phytoplankton

· Dr. Kurt Schmude at UW Superior will identify benthic invertebrates (http://www.uwsuper.edu/acaddept/naturalsciences/employees/kurt-schmude_employee77608)

· WSLH will also analyze sediment particle size distribution in benthos samples, chlorophyll a, and ash-free dry mass

AOC public stakeholder groups will be consulted prior to initiation of sampling, and results of the sampling will also be presented to them.  Inclusion of AOC groups as the project is developed and executed will increase public understanding and support for decisions about delisting based on the results of this project.  

Relevant overarching plans to this project include the AOC delisting targets, RAPs, Wisconsin’s Great Lakes Strategy, and the Great Lakes Regional Collaboration Strategy (project relevance to each previously described in Section 8 of this proposal, see p 7 and 8).  

17. Programmatic Capability and Past Performance: The WDNR has had the opportunity to be a USEPA grant recipient for the past three decades and has been able to consistently demonstrate grant performance accountability.  WDNR grant management is a joint effort that consists of multiple mechanisms to ensure expected outcomes and deliverables have been satisfactorily met.     
Internal GPO’s (Grant Project Officer’s) are dedicated to each project to provide oversight and coordination.  WDNR project officers have been able to satisfactorily meet reporting requirements as outlined in the grants programmatic and administrative conditions (annual, and/or semiannual, and final) for all grants received to date.  Project Officers are responsible for meeting technical reporting and periodic project status requirements conveyed though reporting updates or communication/correspondence with USEPA.

Financial accountability has been demonstrated through systematic tracking by our staff grant accountants and financial accountants.   State budgetary information systems track project activity and project related expenditures in order to provide accurate fiscal reporting.  State procurement policies and processes provide guidelines to ensure funds are managed appropriately.  Financial reporting is completed on a quarterly basis as required in programmatic terms and conditions to include a Final Federal Financial Reports (SF-425).  Our financial representation has also established credibility for providing additional final reporting requirements; MBE/WBE reporting, Property Reports, Disclosure of Inventions, etc.

Historically, the WDNR has been successful in meeting grant recipient requirements and expectations. We appreciate the opportunity to continue to demonstrate our high performance standards and anticipate these to strengthen in the near future.  

17. Budget: The following table outlines the total cost of the proposed project, which is a cooperative agreement between WDNR and the USGS.  WDNR will use the grant funds to pay for analytical costs to minimize costs. Contractual category includes salary, fringe, supply, and travel costs for USGS, WSLH, WDNR, and UW Superior. The contractual costs are mostly associated with laboratory costs. One of the laboratories is run by WDNR so no competitive sourcing is necessary. WSLH is a state-owned lab that has contractual services with the WDNR and USGS for discounted prices. The other laboratory is a university that specializes in the types of samples being collected (benthos).  No other laboratories in the Midwest were able to process the samples with the expertise of the selected labs with regard to the Great Lakes benthos fauna.
	Summary

	Personnel/Salaries
	$12,080 

	Fringe Benefits
	$2,984 

	Travel
	$0 

	Equipment
	$0 

	Supplies
	$500 

	Contract Costs
	

	    UW—Superior
	$37,650 

	    WSLH
	$10,350 

	    USGS
	$345,800 

	    Total
	$393,800

	Construction Costs
	$0

	Other Costs
	$2,500 

	Total Direct Charges
	$411,864 

	Indirect Charges
	$2,436 

	Total Cost
	$ 414,300
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