Anonymous Review #1
PROPOSAL REVIEW

Testing variables for monitoring estuarine nutrient enrichment within North Atlantic parks

Neckles and others

This is a well-conceived proposal and worthy of support.  The issue of nutrient enrichment is certainly relevant to coastal parks throughout the nation.  I expect that the nutrient enrichment monitoring program developed for northeast estuaries will serve as a model for other coastal regions.  Some specific comments for consideration by the investigators are offered below.

-- Introduction and Objectives sections are excellent, providing detailed justification for inclusion of estuarine nutrient enrichment monitoring as part of the Coastal and Barrier Network program.

-- Task 1 pertains to the evaluation of nutrient sources and inputs.  The selected "proxy" indicators of nutrient input should provide a reasonable indirect measure of nutrient loading to coastal watersheds.

-- Regarding data compilation for Task 1, it is stated that the proxy data will be compiled at 10-yr intervals from 1970.  I acknowledge that some of the data will only be available at 10-yr intervals (e.g., census data, land use inventories), but other proxies may be available at more frequent intervals (e.g. atmospheric deposition, fertilizer consumption, others).  Analysis of the data at 10-yr intervals may not provide adequate resolution to enable park managers and local planners to initiate proactive actions if warranted.  Can the investigators select a subset of the proxy indictors for analysis at a greater frequency?  

-- Task 2 pertains to monitoring of ecosystem responses.

-- p. 7, It is stated that sediment and benthic invertebrates will be sampled at 5-yr intervals following well-established EPA procedures.  Can the investigators provide some evidence (from the published literature) that the EPA protocol is adequate to detect trends with a degree of statistical certainty?  Also, it would be nice if the proposal provided a brief overview of the EPA procedure, at least with regard to data analysis.  What metrics are used to detect trends in benthic communities (e.g., species richness, diversity indices, density, indicator species or taxonomic groups, etc.)?  Before the National Park Service agrees to implement the EPA protocol, there needs to be a critical evaluation of the EPA program.  Perhaps this evaluation should be part of this proposed project.

-- p. 7, the NOAA (1993) citation on SAV mapping is not in the Lit Cit. section.

-- p. 8, It is stated that the NOAA C-CAP protocol should be followed for SAV mapping.  Prior to making such a recommendation and similar to the sediment and benthos EPA protocol, there needs to be a fairly detailed justification as to why this method is appropriate for use in National Parks.  How does the NOAA C-CAP SAV mapping protocol compare to the well-documented "Orth" protocol used in the Chesapeake Bay and MD Coastal Bays, or the MA CZM protocol that is listed in Table 1.

-- p. 11, It is proposed that seagrass tissue nutrient levels will be monitored as an indicator of nutrient enrichment.  This certainly seems like a good monitoring variable, but the available literature does not seem to strongly support this.  Instead of citing a book (Hemminga and Duarte 2000) and an abstract (Lee et al. 2001), is there some published primary literature to support tissue nutrient levels as a useful nutrient enrichment monitoring variable?

-- p. 12-13, I support incorporation of the global SeagrassNet program into the coastal network.  

-- All of the Task 2 variables seem appropriate, justification for an index sampling period is good, and coupling of continuous and discrete sampling is logical.  In addition to testing procedures for monitoring these variables, I hope that the final monitoring protocol will provide some compelling examples from the published literature to show how these variables have been used to detect trends in the estuarine response to nutrient enrichment.  SAV mapping, DO measurements, light attenuation, and chlorophyll have all been measured for decades in some estuaries.  Examples to document that these are useful parameters and that they are sensitive to the subtle effects of nutrient enrichment should be provided.

-- The proposal contains no details on statistical methods.  For instance, regarding the proxy nutrient source indicators, what methods will be employed to determine if fertilizer consumption, livestock populations or atmospheric nitrogen input increased or decreased over the proposed 10-yr intervals.  Will trends be assessed qualitatively or statistically?  I assume that the atmospheric deposition data are capable of supporting some statistically-based trend analysis techniques, but I'm not certain about the other variables.  

-- Regarding statistics for Task 2, it is important to have some justification for the number of discrete sampling stations that are selected.  For the proposal it's fine to state that a small number of continuous stations will be selected and a large number of discrete stations (up to 30); but the final protocol should have good justification.  This justification should be based, in part, on variability detected during the protocol testing phase. What methods are proposed to evaluate spatial variability and then objectively determine an appropriate sample size?

-- The budgets seem reasonable.

-- The investigators are highly qualified in the field of estuarine nutrient enrichment and the National Park Service is fortunate to have the opportunity to work with them.  

Anonymous Review #2
Review of the proposal entitled: testing variables for monitoring estuarine nutrient enrichment within North Atlantic parks, by Neckles, Kopp and Nixon.

This is a very good proposal, and I would recommend full funding.

Statement of the problem: Is the problem and its relevance to park management clearly stated?

The proposal clearly identifies (using data from other sources), the threat posed by nutrient over-enrichment to the North Atlantic parks.  It also identifies, and I think correctly, the unique effects that enrichment might have on the different types of parks.  It also clearly states the goals of the NPS Vital Signs Monitoring Program, and the need to couple this monitoring with the threat posed to the Mid-Atlantic parks by excess nutrients.  

Objectives: Are the objectives clearly stated and logically derived from the problem statement?

Yes.  The proposal clearly identifies three objectives:  these are to identify the sources of nutrients to the parks (Objective 3), determine whether the loadings from these sources are increasing (Objective 1), and determine whether estuarine resources are changing in response to these changes (Objective 2).

These directly address the coupling between the threat posed by nutrients, and the ‘vital signs’ in the receiving-water bodies in the parks.

Literature review:  Is the literature review adequate, and does it reflect current scientific understanding of the issue?

Yes.  It draws on some of the most recent information in the scientific literature (e.g. Cloern 2001).  It also provides an adequate review of NPS Vital Signs literature and NPS (Peterson, Jackson, Kurtz) and national monitoring protocols NRC 2000).  

Research and monitoring design: for research and monitoring activities, is the sampling and experimental design appropriate and sufficient to meet study objectives and ensure statistical validity?   

Basically, the PI’s have identified two sets of research and monitoring activities; one to develop a set of protocols for identifying and tracking land use changes to determine differences in nutrient loadings among parks, and changes in loadings with time.

The second set, and this appears to be the major task, includes identifying and testing field monitoring protocols (for water column and seagrass components) at a number of representative test sites.  

This combination of tasks is very appropriate and sufficient to meet the objectives of the project. 

Field and laboratory methodology: Are field and laboratory methodologies clearly and completely described and sufficient to meet project or study objectives?

The methodology for the vital signs monitoring was very adequate.  I thought the protocols for the watershed-nutrient loading assessment a little weak.  As stated in the proposal this will be done on a broad scale using land-use proxies, and this is justified. 

Statistical analyses: are analytical and statistical procedures sufficiently identified and appropriate? 

Yes, especially for the vital signs monitoring. 

Project management:  Is planning and project management clearly described, logical, and likely to ensure that the project objectives will be met?  

Yes.  Especially for the vital signs monitoring.  I would liked to have seen more information on the which of the PI’s was going to be responsible for the nutrient loading/change component of the project – presumably this will be Dr Nixon’s group at URI.  

Communication of results:  Are reports, publication, technology transfer, and other means to share results adequately identified and programmed.  

Yes, the main product will be a draft report on monitoring protocols to NPS.  This is programmed for the last half of 2004.  

Project costs:  Are the funds requested for each budget category and for each project phase reasonable and acceptable?

Very.

Investigator’s qualifications:  Does the PI have a level of recognized authority, experience and past record of success in this field to adequately accomplish the project objectives?

Yes.  Neckles and Nixon are highly qualified in the field.  Neckles and Kopp have experience in integrating the work with NPS needs.  

Inter-disciplinary aspects: Is the combination of scientific and technical disciplines proposed sufficient to adequately meet project objectives at hand?

Yes.

Overall: In general, is the proposal presented clear and will it produces scientifically sound results?

Very much so!  This is a very sound proposal by highly qualified and motivated PI’s, and should be funded.

Park Service Comments:

Email Message from David Manski to Bryan Milstead 

Bryan;

Sorry for taking so long to get back to you on this.  Bob Breen, our biologist overseeing air/water programs at Acadia had a few comments that may be of value - see below.

The BEST report referenced below is a USGS report titled: An assessment of contaminant threats at Acadia National Park, by  Haines, Terry//Webber, Hannah//Coyle, Jim, published in 2000. Here is the abstract: 

"Airborne contaminants dominate the pollutants affecting park resources.  Ozone, acid rain, and mercury are well studied within the park.  The extent of airborne organochlorines reaching the park is unknown but is not likely to be significant.  A sampling scheme should be developed to assess the nature and extent of organochlorine contamination in the park."

"There are several contaminant sources of smaller scale that should also be addressed with confirmatory sampling.  Among them are * possible heavy metals in sewage effluent in Otter Cove, * cumulative effects of multiple small oil spills on sentinel benthic species, and * PCB contamination of Frenchman Bay as a result of PCB disposal at the Town of Winter Harbor municipal landfill."

"Sampling efforts to confirm these contaminant threats should be undertaken at the parks discretion.  Potential sampling strategies are summarized in Table 27.  In addition to confirmatory sampling, baseline assessments should be considered in the more sensitive coastal areas of the park to support natural resource damage assessment activities in the event of an oil spill.  Potential sampling strategies for BSA sampling were summarized in Table 21."

"Several other areas of contaminant concerns were identified that also should be addressed (Table 28).  These concerns are more research and monitoring in nature and are not within the scope of CAP sampling and should be pursued through other avenues by the park."

"In addition, we recommend that the park pursue mapping underground storage tanks and sewage outfalls on MDI."

The CASTNET program Bob references is an EPA sponsored monitoring effort titled Clean Air Status and Trends Network. You can learn more about the program and access data for monitoring sites at:

www.epa.gov/castnet

If you want to actually access Acadia data, then use our site number ACA416.

Thanks again for keeping us in the loop. Happy holidays.

David

Message from Bob Breen to David Manski
David, I took a rather quick look at the proposal and, based on my limited knowledge, it seems to be a good approach.  The only comments I have are:

1.  The BEST report may be of help in evaluating agents of change at Acadia (page 5).

2. In addition to using NADP data for atmospheric deposition (wet deposition) the investigators may also want to consider using EPA CASTNET data for a dry deposition component to calculate total deposition (page 6).

Bob Breen

Additional Comments by Bob Breen (transcribed from Handwritten note)
This seems like a pretty well thought out approach to test candidate variable.  Hopefully there will be broad review of the testing phase.

Some Comments:

· The census and land use criteria may be difficult to apply to ACAD because of the “tourist” nature of use.

· I also wonder if there should be an “agent of change” associated with the level of boating (commercial and pleasure) and shipping.

· The BEST report may provide another source of data for ACAD and perhaps ideas about other potential “sources of impact” such as sources of toxic contamination (mining, tanneries etc.).  I think toxic contamination may well be a more significant factor than nutrient enrichment in some locations

· I think a deliverable should include a baseline characterization (existing data/conditions/sources etc.) for each park.  Again the format of the BEST report could be useful.

Comments by Karen Anderson (Transcribed from hard copy)
Proposal

Testing Variable for Monitoring Estuarine Nutrient Enrichment within North Atlantic Parks

Neckles, Nixon, Kopp

Purpose: to diagnose local causes of nutrient enrichment

12/31/02 Karen Anderson, ANP

Overall the project sounds like a reasonable way to address this question for the array of geographic areas involved;  I also felt Bob’s comments were good.

Here are a couple more specific comments.

I am not familiar with the data they plan to use for land use inventory, but using standardized source is a good idea.   Unfortunately, I feel that 1991-2 land use data is a little old for us—there has been a lot of residential development (“suburbanization” in the Maine sense) in the last 10 years here, and, I suspect around many other of the areas.  However, using this data is probably the only cost-effective solution, AND if they are using only the broad categories they describe, perhaps the differences won’t be that great (in ME, new houses doesn’t always mean high amounts of ‘impervious surface’ because relatively few people pave anything.)

One issue I wonder about is that if their land use data dates from 1991-2, will they use the 1990 census data or the 2000?

Lastly, I wonder if there was any way to account for horse owners/stables—I wonderif the DOAg really tracks that information as ‘livestock’, and it potentially could have enrichment impacts (think Pretty Marsh area or Willowind Stables near Northeast Creek), especially with our thin Soils.

Email Message from Tonnie Maniero to Bryan Milstead
Hi Bryan--

I reviewed the proposal you sent me by Neckles, Kopp and Nixon entitled "Testing Variables for Monitoring Estuarine Nutrient Enrichment within North Atlantic Parks".  I have a couple of comments for you to consider.

1)  Under Task I - Agents of Change, Proxy Indicator 8. Atmospheric Deposition, Dr. Nixon mentions using data from NADP sites to quantify atmospheric input.  I suggest he also investigate data from state wet deposition monitoring networks.  A number of states, including NY, operate a wet deposition network that is separate from NADP.  I know there are a couple of state sites in the New York City area, and the data are available on the New York Department of Environmental Conservation website.  I don't have the NYDEC website address at hand (I just sent my computer off for repairs), but I can find and send the address, if needed.  Each state air agency has a website, and on the site they typically mention the types of air quality monitoring conducted by the state, as well as contact information for the state monitoring specialists.  I'd caution Dr. Nixon to look closely at the QA/QC procedures associated with any state data since I've found that some state wet deposition data isn't very reliable.

2)  Dr. Nixon does not mention including dry deposition data to assess atmospheric input.  This could lead to a significant under-estimation of atmospheric input, since dry deposition can be anywhere from 20-80 percent of total deposition.  I took a look at the EPA CASTNet dry deposition data for Blackwater National Wildlife Refuge in MD and Prince Edward County, VA.  Dry nitrogen deposition was calculated to be about 1/3 of total nitrogen deposition at both sites.  It was closer to 40-50 percent at some inland sites in NJ, CT, and NY.  CASTNet data are available on the web, and there is a CASTNet site near ASIS, GEWA and THST.  Sites farther from, and/or inland to, the other parks could probably be used to estimate dry deposition.  As far as I know, no states monitor dry deposition, but Dr. Nixon could verify that with the state agencies.

3)  Under Task II - Ecosystem Responses, it's not clear to me why you're not proposing to monitor nitrogen ions in surface water.  It seems to me that a change in nitrogen ion concentration would be the earliest indicator that changes are happening in the system, and an increase in N could trigger some ecosystem-level monitoring, such as benthic communities or SAV survival.  I'll admit that I'm more familiar with freshwater than saltwater chemistry monitoring, so maybe there's something about marine systems that makes nitrogen ion monitoring unnecessary.  If so, I'd like to get more information so that I can understand the process.

--Tonnie

Tonnie Maniero

Biologist

Boston Support Office

National Park Service

31 Whiteford Road

Rochester, NY 14620

phone (585) 461-2106

fax (585) 461-5589
