A. Grant Number:
B. Amount of Grant: $3,762,358 (5 year total including partner institutions)
C. Project Title: Adaptive Integrated Framework (AIF) a new methodology for managing impact of multiple stressors in coastal ecosystems
D. Grantee: NOAA GLERL
E. Award Period:



From:
July 07

To: June 08
F. Period Covered by this Report:
From:
July 07

To: June 08
G. Summary of Progress and Expenditures to Date:
1. Work Accomplishments:


a. Brief summary of progress obtained to date:
Workshops and Planning

· [image: image1]A two day planning workshop for the project PIs was held in Ann Arbor, MI December 17-18, 2007.  This workshop included all GLERL and CILER PIs, as well as the PIs from our partner institutions and several other students and professionals with ongoing work in Saginaw Bay.  The project scope and goals were discussed and clarified and an agenda for year 1 of the project was established.
· A one day Resource Manager Workshop was held in Bay City, MI on April 2, 2008.  This workshop was attended by approximately 40 resource professionals representing management agencies, researchers, and consultants.  The goal of this workshop was to clarify the priorities of the management community, and to explain the scope and goals of the project.
Saginaw Bay Water Quality Model

During year 1 of this project LimnoTech had the objective of revising the existing Saginaw Bay Aquatic Ecosystem Model (SAGEM) by porting the current code into a more advanced water quality modeling code.  This SAGEM2 model could then be more easily linked with a fine-scale hydrodynamic model of the bay and run at a fine scale necessary to capture spatial variability in mussel effects and Cladophora growth. The following accomplishments have been made during year 1 in the area of model development:

· Added dreissenid (both zebra and quagga mussels) sub-model to LimnoTech version of RCA model to produce SAGEM2.  Reviewing Cladophora models and beginning to develop coupled Cladophora sub-model for incorporation into SAGEM2.

· Developed fine-scale grid (looking at both 2 Km and 1 Km cell size) and collected Lake Huron boundary conditions (water level gages) for use in an EFDC hydrodynamic model of the full bay that can be run from 1991 – 2007.  This model would be linked to SAGEM2 to provide input of advective and dispersive transport in SAGEM2.  This hydrodynamic model will be evaluated by comparison with GLERL 3D model that will be run for 2 or 3 years during the period of interest.

· Developing linkage software for linking Saginaw Bay EFDC model with SAGEM2.

· Developing WINSAG model, which provides automated pre- and post-processing and visualization and comparison with observational data for SAGEM2.

· Compiled all available physical, chemical and biological data for Saginaw Bay and Saginaw River for 1991 – 2007 into an Access database.  This database will be used for WINSAG as well as transferred to GLERL for use by the entire project team.

Saginaw Bay Circulation Model

· Assembled meteorological data at 25 land stations and NDBC buoys in Lake Huron for historic model simulations (1991-1994). 
· Hydrodynamic model was run for 1991-1994 period on a 2 km grid in a barotropic mode (purely wind-driven circulation). Modeled currents were saved hourly to be used by the particle transport and water quality models. 
· Particle transport model was run for 1991-1994 period with particles released daily in the mouth of Saginaw River. Results will be used for the estimation of retention time in the Bay. 
· The 2008 physical measurements field program was developed to collect data for hydrodynamic model validation. Several ADCPs and thermistor chains will be deployed in the inner and outer Bay in summer of 2008.
Saginaw Bay Watershed Modeling and Sampling
· The hydrologic component of the Distributed Large Basin Runoff Model (DLBRM) was calibrated for Saginaw River (1948-1964), AuGres-Rifle (1948-1964), Kawkawlin-Pine (1948-1964), Pigeon-Wiscoggin (1986-1993) at 1 km resolution.  The model was verified and recalibrated the Saginaw River and AuGres-Rifle DLBRM for the period 1999-2006.  
· Existing in-stream water quality and discharge data as well as NPDES point source effluent data were compiled and geo-referenced.  These data were used to develop initial regression model estimates of Saginaw River sediment and nutrient loads for 1975-2006 which were compared with available MDEQ estimates. 
· Watershed Sampling began January 2008. To date we have sampled the Saginaw River at two stations, one at Bay City and one at Saginaw City, on twelve occasions.  These data will be used to calculate loading rates of phosphorus, nitrogen, sediments and organic matter.  Several regression modeling approaches will be investigated to estimate annual loads to the Bay along with data collected on known point source discharges and estimates of unmonitored tributaries.
· In addition, we established monitoring sites on the 4 main tributaries that feed the Saginaw which include the; Tittabawassee, Shiawassee, Cass and Flint rivers.  These tributaries have been sampled on 3 occasions to date.  Temperature, conductivity and specific conductivity are measured on each sample at the time of collection.  All samples analyzed for total suspended matter (organic and inorganic contributions), total phosphorus, soluble reactive phosphorus, nitrate and ammonia.  
Saginaw Bay 2008 Sampling Survey (3 dates scheduled: May, July, September)
A 2008 water quality survey schedule was established for Saginaw Bay.  To date, we have completed the May survey; samples collected during May are currently being processed.  The sampling schedule for this year is as follows:

Basic stations: 1, 2, 4, 5, 7, 10, 11, 13, 14, 16, 20, 23, 24, and four nearshore locations.
· Physical

- CTD cast – O2 sensor and fluorometer

- PAR profile  

- Secchi  

· Water quality

- Nutrients: total P, SRP, particulate C, N, P, DOC, TDP, NO3, NH4, SiO2, Cl, POC

· Phytoplankton

- chlorophyll a  

  - phytoplankton groups by HPLC 

  - phytoplankton preserved for counting 

  - genetics 

· Benthos  

  - ponar grab (250 µm) 
Master stations:  2, 5, 10, 14, 20 + 1 nearshore not vegetated 

Add these measurements to basic:

· Phytoplankton

  - microcystin 

· Zooplankton

- 64 µm (30 cm diameter) and 153 µm (30 cm diameter), vertical net tows (horizontal/oblique tows at shallow sites)

 – oblique tows with bongo net 

- microzooplankton 

· Benthos

  - benthic algae quantification (quadrant sampling by divers) – biomass, chla, C (only in July)

  - benthic algae nutrient analysis (N, P, C content to identify if nutrient stressed)  (only in July)

  - test benthic cam to survey a wider area (either towed or just drop and image)

  - counting dreissenid mussels by divers (only in July)
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Additional Tasks in Progress
· Development of a citizen monitoring network to report algal beach deposits is ongoing.
· Initial data assessment using artificial neural networks is ongoing.
· A PhD student in the Nicholas School of the Environment and Earth Sciences at Duke University is being hired to develop the Bayesian probability network model. This project will be the basis for her dissertation.

b. Brief summary of work to be performed during the next year of support.
The main activities for next year will include:

· A PI workshop will be held in the fall to design an intensive 2009 field season.  In 2009 sampling and experimentation is intended to provide data and clarify processes that were identified in the Resource Manager’s workshop and through modeling in year 1 as important to address concerns in Saginaw Bay.

· An expanded survey of Saginaw Bay.  The survey will be similar to that conducted in 2008, with more frequent sampling and sampling to assess fish stocks.

· Initial development of the Saginaw Bay Probability network model.
2. Applications

a. Outputs

Presentations

· Project Overview. The Nature Conservancy, January 8, 2008. Lansing, MI. Scott Peacor and Craig Stow.
· Modeling Frameworks for Environmental Observatories: Data Needs. Graham Environmental Sustainability Institute Conference, March 16-17, 2008. University of Michigan, Ann Arbor, MI. Joe Depinto.
· Data Needs for Modeling Nearshore Systems in the Great Lakes. IJC CGLRM Watershed-Nearshore Workshop, March 17-19. Lake Erie Center, University of Toledo, OH, Joe Depinto.
· Complex interactions among land, water and harmful algal blooms, GESI Conference, March 27, 2008. UM, Ann Arbor, MI. Juli Dyble.

· Resource Managers Workshop Presentations:




Introduction. Scott Peacor.



Project overview. Craig Stow.


Impacts of multiple stressors on water quality in Saginaw Bay. Juli Dyble.


Fishery issues. Tomas Hook.



Project timeline and 2008 sampling. Donna Kashian. 


Characterizing the relation between Saginaw Bay and its watershed. Carlo 



DeMarchi.
· Phosphorus sources and impacts on fish production in Saginaw Bay, Saginaw Bay Coastal Initiative meeting, April 4, 2008, Bay City, MI. Tomas Hook.
· Project Overview, International Upper Great Lakes Study – Lake Superior Task Team Meeting, April 7, 2008. Port Huron, MI. Craig Stow.
· Project Overview, Saginaw Bay Coastal Initiative Phosphorus Committee, April 11 2008, Bay City, MI. Craig Stow
· Phosphorus Dynamics in the Saginaw Bay Ecosystem. Saginaw Bay Coastal Initiative Phosphorus Committee, April 11, 2008, Bay City, MI. Joe Depinto.

· Congressional testimony, Project Overview. Congressional Field Hearing May 12 2008. Port Huron, MI. Craig Stow
· Sediment and Nutrient Load Simulation for the Saginaw Bay AIF. International Association for Great Lakes Research’s 51st Annual Conference, Peterborough, Ontario, May 19-23, 2008. Johengen, T.H., C. DeMarchi, T.E. Croley II, and C. He.

Manuscripts

· Stow, C.A., E.C. Lamon, T. K. Kratz, and C. E. Sellinger. Regional Lake Water Level Coherence Supports Common Driver. Eos. In review.

· A project Web-Page was set up and is accessible at the following URL: http://www.glerl.noaa.gov/res/projects/multi_stressors/index.html
b. Management outcomes

Management outcomes will probably not be realized until the latter years of the project.

c. Partnerships established

No partnerships in addition to those included in the proposal have been established in year 1 of the project.

3. Expenditures
a. The total GLERL/CILER (U. Michigan) budget for Year 1 was $466,601

b. The actual expenditure was $466,601

Prepared By:

Craig A. Stow, Principal Investigator 
Date:7/7/08
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