Protocol Development Meeting of NCBN & CACO Prototype Park

SESSION 2 – ESTUARINE NUTRIENT ENRICHMENT 
1/12/04
Present: Bryan Milstead, Carrie Phillips, Sara Stevens, Sue Huse, Velma Potash, Beth Johnson, Dennis Skidds, Linda Fabre, Blaine Kopp, Charlie Roman, Hilary Neckles, Luke Cole, Mark Duffy, Mark Adams, MJ James-Pirri, Greg Shriver, John Portnoy, Julia Brownlee, Stephen Smith, Evan Gwilliam, Arty Rodriguez, Mark Duffy. Notes: Marc Albert.  “XX” = no notes to identify speaker

All PowerPoint presentations should be available on Network web site

Project Overview – Hilary Neckles (PowerPoint presentation)
Estuaries can tolerate some level of nutrient enrichment, but at some level they become algae-dominated and the quality degrades.

Basic questions of the project: Are nutrient loads changing? Are ecological indicators affected? What are the sources?
Water quality and SAV quality components are going through feasibility testing this year. (a few have SOPs from EPA EMAP, and SAV distribution from states) 

For SAV – looking at within-bed (population and leaf tissue) characteristics that may change before the bed degrades or disappears (to determine predictive ability of these characteristics).  The feasibility testing is demonstrating that there are still changes that need to be made to the protocols.  

Agents of Change component of project utilizes existing data sources.
Which Vital Sign Indicators / Variables will be included?

Bryan – notes that the protocol may evolve beyond the Phase 3 Report to include more, or fewer, 
variables, based on further data collection and analyses. 
Hilary – Since so much work has been done to develop the current list, it would be valuable to include 
them all at this point, even if some end up changing. (Bryan concurs)

Feasibility testing for SAV at CACO

Comparing SAV beds in Duck Harbor (relatively pristine) and Pleasant Bay (more impacted)
Looking for an efficient monitoring mechanism that would still yield detailed info, without diving.  The “Global Monitoring” approach samples a very small area (only 3 transects), but is efficient at capturing a lot of data.  
One additional variable being developed is an index of epiphytization of eelgrass leaves.

Sampling would either be annual or perhaps early spring and mid/late summer.

Preliminary leaf tissue N results show no difference between sites. Will do another year of data collection, but this variable is probably not going to be recommended for inclusion.

Water Quality feasibility study - Blaine Kopp (PowerPoint presentation)
Field testing at FIIS, GATE, and COLO in summer 2003

The sampling design utilizes a ‘pixilated hexagon’ design (recommended by EPA Nat’l Coastal Assessment) in which one sampling location is selected at random within each of 30 hexagonal areas that encompass the estuary being assessed. 20% of these spatial elements are trend stations that will be sampled every week during the month.  In addition there is one continuous data monitoring station to be located at a location representative of the overall estuary quality. Data collection is done via a sensor array made by YSI.
3 models for implementation were piloted:

GATE-JBU – collaboration with Park staff, using park resources and standard protocols

FIIS – some park facilities were used, but data collection by Network cooperators 

COLO – worked with VIMS and ‘National program’ (notes incomplete - Chesapeake Bay Program?) 
The ability to do the work depended on working relationships and park resources. No one logistical model will work for all parks (Marc note – which will translate into different SOP details for each park)  
Note that the data we collect will be very valuable for Chesapeake Bay Program, as they do relatively little shallow water monitoring.  This could be a valuable partnership.
Agents of Change Monitoring - Luke Cole (PowerPoint presentation)
Delineate ‘sphere of influence’ for each park (watershed, coastline, political, water bodies)

Establish GIS inventory for each park

Assemble non-GIS data (e.g. fertilizer use)

Apply Nutrient Models (Vliela N Loading Model, MANAGE N-Loading Model) 
Analyze Historical Data

Blaine – what is the appropriate interval for updating data?
Luke – most input data (census, land use) comes out every 10 years.  

CACO Nutrient Inputs Monitoring – Charlie Roman (PowerPoint presentation)
At CACO we developed more fine-scale data on the Agent of Change side
N Loading: Got thermal mapping images to determine groundwater seep locations.  Then they compared developed and undeveloped shorelines. Used ‘seepage chambers’ to get a rate of flow (based on change of salinity in the chamber), which yields groundwater discharge, which when combined with concentration yields total N discharge data.  
There is more groundwater discharge and N loading in developed shoreline areas.  An estimate was made that 43-75% of all N input into the system was from GW discharge. 
Apparently the distributor of the inexpensive thermal images is no longer in business.

Recommendations (may be relevant only to ASIS and CACO due to the large catchments and coarse sandy substrates in these parks) - Annual monitoring in winter (to avoid resource impacts).  ID Groundwater seeps, sample seep areas with probe.  Do not recommend using seepage chambers, but instead setting up an array of groundwater wells along a transect from upland to estuary in selected index sites.  Would like to see this tested at CACO and consider applying at other seashores over time, if it works well.

Hilary – it would be great to monitor nutrient loading everywhere, but it’s a matter of priority and 
efficiency, so we are focusing on indirect measures of nutrient enrichment.
John – even for CACO how useful will this be? We don’t yet know how many of the index well sites we 
would need
Blaine – the value is in determining the relative role of GW discharge for N loading (at CACO 43-75%), 
which gives a scale to assess the importance of this method for parks.

Macroalgae use as long term indicator of nutrient enrichment

Charlie – we looked at whether macroalgae characteristics (species composition, tissue N content, and 
biomass) could be indicators of different nutrient conditions.  Collected a lot of data among very 
developed and undeveloped shores, with varying groundwater seep density.  Conclusion (based 
on the one year of data) – the Nauset system is so well flushed that the N concentrations drop 
rapidly with distance from shore so there may not be an opportunity for algal stratification.  

Stephen – Whereas at Pleasant Bay in the low energy area there is a clear gradient of macroalgae.

Charlie - Note also that the year sampling was done happened to be a year with much less obvious algal 
buildup in all estuaries at CACO than other years.
Sampling design and locations at CACO 
Bryan – we want to make sure that the Network base protocol is a good base for CACO as well

What are the criteria for determination of sampling areas at Parks?
Hilary – very Park-specific, the main criterion is ‘what is most important to the Park.’ One factor is 
logistics.

Carrie – we also want our data to reflect changes in regional as well as local conditions
John – Nauset Bay is the highest value, but interesting stuff is going on at Pleasant Bay. 
Hilary – Note that we will be collecting SAV data north of Pleasant Bay, in addition to whatever water 
quality sampling design we come up with.

John – tidal range data is also collected, and will be important as a factor.

Blaine – The location for the continuous station should neither be located in the best or the worst quality 
area, but should be representative of the overall system. I recommend a location near Crooked 
Bay.    
Is it possible to have more than 1 continuous monitoring station?

Blaine - The equipment costs $6-10K.  (+maintenance, data management and analyses)  
Charlie – If only 1, put it in Nauset. Decide whether to put in the basin – I recommend Salt Pond (longer 
residence time, more likely to see effects) or in shallow salt marsh area.  

Blaine – now we’re talking about targeting something that’s threatened, rather than something that is 
representative.  What if Salt Pond becomes continuously anoxic, will it still be meaningful?

Charlie – There are 2 kinds of representative systems, the deeper, former Kettle Pond system (Nauset) and 
the shallow, flushed system (Pleasant Bay).  If you have to pick one - Salt Pond.

John – I agree – Salt Pond

Charlie – There is a visitor center at Salt Pond, providing interpretation opportunities.

Hilary – Also, it doesn’t have to stay in one location forever. It would be OK to move it.

Carrie – if the importance of the continuous sensor is to provide a temporal integration basis for the rest 
of the data, then this is an important consideration for its location.

Hilary – that is how we were approaching it, but this discussion is bringing up good issues.

John – The depth at which the sensor is located is also important.

Blaine – I’d argue to put it in deeper water, which argues against an area that already goes anoxic.  

John – but we don’t have a deep basin that’s not anoxic at times during the summer.

Charlie – I think we need a bottom and a surface probe at one fixed station.  The bottom would give the 
duration of the anoxic events, and the surface would give better information about the quality of 
the water in the larger estuary. 
Blaine – YSI would probably make an extension cord to allow sampling of just oxygen at the bottom, 
rather than the entire array.

John – what about putting a redox sensor to determine the depth of the reduction?
Charlie – or a system that has sensors through the column to allow for sampling at multiple depths?

Blaine – very cool, and available, but wouldn’t work for all the parks (b/c too shallow). CACO could 
make the argument that a lot more info would be gathered by this method

Hilary – parks are free to add to the Network protocols.

Charlie – what about going away from the continuous monitor, and doing what CACO does at fw kettle 
ponds?
Hilary – I wouldn’t recommend it, but CACO has the option to drop the continuous station and increase 
the number of stations.  This would reduce the ability of the Network to roll up the data.
Carrie – we need help figuring out what the relative value is of doing add-ons.  
Hilary – (Mid-discussion Summary)  the spatial boundary should include all of Nauset and Pleasant Bay 
systems (including outside Park boundary) - kettle holes should not be left out.  Also, someplace 
in Salt Pond should be the location for the continuous monitor.
CACO sampling design revisited

Charlie – Will any water quality sampling occur along Bay Shore, or other CACO harbors?  

Hilary – Probably not, but SAV and Agents of Change are being covered there.

Evan – we also need to consider the ongoing work of partner agencies 

Hilary – yes, at Pleasant Bay we need to incorporate State work into the sampling design

John – Wellfleet Harbor is part of State Estuaries Program, and will be monitored for inorganics and 
others, but at this point not the variables we’re discussing

Charlie – what about distributing the 30 randomly selected hexagons all around the Seashore, to get the 
full picture?

Hilary – you would lose resolution, but it is an option.

Blaine – The design could be a combination of breadth and depth, with hexagons of different sizes, as 
long as there would be an equal probability of sampling any type of estuary.

Bryan –If we sample more than one type of system, would we need more than 30 sample areas?

Hilary – yes, to have same degree of confidence / level of resolution.  

Carrie – for management concerns, wouldn’t we want to have higher resolution in areas that are 
threatened and about which the Park could do something? 

Hilary – yes, it makes sense to focus on areas with most imminent threats

Bryan – The Network just has to have a defensible justification for whatever we select.  

John – we have seen radical differences in the enclosed embayments in green algae, so these seem to be 
sensitive to something, and thus it does make sense to focus there (as was previously decided)
SAV monitoring

Bryan – should we incorporate the SAV monitoring protocol, or can we consider dropping it? 

Hilary – It is valuable, but we will probably not recommend a couple parameters (tissue N).

Carrie – we have a lab, so we could consider adding it to our workload for a couple years. 
Charlie – what about doing tissue N15 to get a sense of what is polluted.

Hilary – that would work at CACO, and other areas where land-based N signature is very different from 
ocean-based signature (at CACO due to septic systems) 

MJ – A study at CACO (Biological Bulletin Dec 03) using C and N isotopes showed very localized 
signature patterns

Equipment security

Evan – it could be vandalized – have we armored the setup? 

Blaine – to some degree (details excluded). At GATE, the setup was smashed by a boat.  

Hilary – at FIIS recreational boat use is very high, and the equipment is on a piling sticking out of the 
water.  We should is to work with as many collaborators as possible.

Blaine – it can be installed to prevent vandalism, and we could put tracking device on them

Bryan – we may have to have budget item for replacement of expected loss
Determination of Roles and Responsibilities (most not captured in notes – ask Bryan, Sara, or Hilary for details).  Note - general discussion on this topic is covered in the Protocol Development / Data Management Standards Session notes.

Sara – as a Network, we need to decide on analysis and reporting, what the process will be and who will 
be responsible.

Bryan – There will be Network annual reports, and separately reports that provide more analyses.

Protocols for NCBN Projects – lumping vs. splitting

The general question is lumping vs. splitting, i.e. whether there should be, e.g. one Estuarine Nutrient Protocol that incorporates all project components and ‘protocols’  SOP 1a – site selection for SAV; SOP 1b – site selection for water quality…) or distinct Protocols for each component of the larger estuarine nutrients monitoring program (SAV, Water Quality, Agents of Change).  Another option is 2 Protocols – one for SAV + Water Quality, and one for Agents of Change.  There seemed to be a consensus to lump as much as possible, to allow for one narrative discussion of the overall project background and justification, the goal of synthesizing the data sets in one analysis, and also to avoid unnecessary duplication (e.g. each protocol would need a ‘GPS use’ SOP).
Additional pertinent comments:
MJ suggested separating any protocols that will be independently implemented, since for practical purposes the implementation may be done by different people, and the point of SOPs is to make following the protocols clear and consistent. 
Velma - Any information that would be grouped, or analyzed together, or on a computer screen all at 
once, would be easiest from a database design standpoint to include in a single SOP.

