Peer-Review Comments – October 2003 

Developing Screening Procedures and Sampling Protocols for Assessment of Deposition –Sensitive Surface Waters in the Rocky Mountains- Implementation Plan

Peer-Reviewer #1- External scientist
The investigators propose to develop and test a model for predicting the sensitivity of lake watersheds to atmospheric deposition in 5 National Parks in the Rocky Mountain region of the west.  The proposal will build on previous studies by using a model that predicts atmospheric deposition (work is in press).  The investigators will also use a GIS approach that will relate landscape characteristics such as bedrock geology, soils, vegetation, slope, and elevation to lake water chemistry through logistic regression.  After developing a model for each park using existing data, a subset of lakes will be selected and sampled in 2004 and 2005 for model validation.

In general, I find the basic study approach to be sound, and likely to yield the expected result, which is a remote method of identifying deposition-sensitive lakes for focused attention.   The investigative group has abundant experience working in high-elevation lake watersheds in the west, and this experience increases the likelihood of a successful project outcome.  I reviewed the modeling approach, analytical and statistical methods, QA/QC methods, and task calendar.  All are fine, and reflect a well thought out project.  I have just a few relatively minor criticisms that you might consider sharing with the investigators if you deem such action appropriate.

Comments:

(1) The analytical plan makes no provision for analyzing water samples for aluminum concentrations.  Low ANC acid-sensitive waters have been shown to have high aluminum concentrations, and aluminum has been related to toxicity to fish and other biota in a large number of studies.  At a minimum, total Al is a useful measure, and Al speciation into inorganic and organic monomeric fractions of Al is optimum.

(2) QA/QC protocols commonly include triplicate or duplicate sample collection to determine sampling plus analytical precision.  There is no provision for such sample collection in the QA/QC plan on page 11.  Triplicates for every 10 – 15% of samples collected is typical.

(3) There is nothing magic about an ANC value of 100 ueq/L for the sensitivity of water bodies.  Lakes with an ANC of 100, can have pH values of 6.5 or greater during low flow conditions.  To provide even greater information in the model, it would be useful to calculate probabilities at perhaps one or two other levels of sensitivity.  Values of 50 and 20 – 25 ueq/L would also be useful because these water bodies have greater sensitivity.  If the Park Service knew where these higher sensitivity lakes were located, this information might be useful in the future.

Peer Reviewer #2 – External Scientist
General Evaluation

The basic approach of the methodology seems reasonable and appropriate.  There is indeed a need to take a systematic approach at the onset of a monitoring program in the NPS, i.e., streamline and target measurements and monitoring activities where they will be most effective and informative.  This is especially necessary if potentially expensive long-term monitoring programs are initiated and are to be implemented with limited financial resources.

The proposal clearly identifies the need for such systematic approach and outlines, in broad strokes, the steps that will be taken to develop the monitoring priority structure.

While this reviewer has no quarrel with the basic approach that is proposed, I would have liked to see more details on properties and attributes that would be of interest in each data layer used in the analysis.  More specifically, what characteristics are available/ will be used in the “vegetation” and “soil” databases.  I am not sure, unless I am convinced otherwise, that ..”basin physical characteristics that are easy to quantify and not as dynamic (as what???) such as geology, elevation, soils, and vegetation may be the most significant variables for predicting aquatic ecosystem sensitivity” (p. 6) They may be most practical, but not necessarily the most significant drivers.  Much detail is lacking on this logic.

What actually is contained in the soils data layers? Classification? Physical parameters? Any chemistry?  We know that the properties controlling SO4 and NO3 retention /loss form soils (both important parameters in depressing ANC) are quite different and I would have liked to see this aspect of the analysis expounded upon a bit more (rather than have certain parts of the proposal repeated and/or the extreme detail given to the chemical analysis methods).

For example, do you need/have CEC/Base saturation, C, N data? These would seem important in transferring chemical signals. 

Budget:

While I do not doubt that developing this lake monitoring approach will take some effort, I am wondering why the water analysis has to be so intensive at this phase of the research, especially considering that this component takes up nearly 40% of the DC budget in 2003.  Is this because alkalinity is an insufficient measure, and ANC will be calculated form anion-cation balance? If so, this should have been explained more explicitly.  Also, I do not really see where the 50 K will be spent in 2004, given the tasks outlined and the sampling scheme proposed (“if necessary to fill in the gaps”). 

The reason for bringing up the “vegetation” and “soil” attributes explicitly is that perhaps this proposed research should also identify “available” vs. “needed” information and indicate where some of the financial resources could be used to fill in those gaps in the monitoring phase.

Conclusion:

I think this is a sound approach and I have full confidence in the team proposing it.  However, the devil is in the details.  Sufficient detail is lacking on what information for what explanatory data layers (especially soils and vegetation) will be used, what is actually available or in hand and how the rest will be derived or obtained.

The budget, while reasonable for this type of effort, seems a bit skewed in the direction of water analysis and lacks sufficient detail for the second year.

Peer Reviewer #3 – NPS-ARD

1. It would be most useful to see 2 separate reports as products for this project, one for screening procedures and one for sampling protocols. This is so that parks/regions can use each as stand-alone products rather than having to excerpt pieces of them from a larger report. 

2. The initial proposal stated that it will allow FLMs to set critical loads. This was an important reason the project was selected for funding, however it is not clear exactly how the information collected can be used to do so. Therefore the implementation plan needs to assure NPS that data will be collected that enables these decisions to be made, by specifically describing what data will be collected that aids this effort, and how it will be used in future CL decisions.  To set CLs we need to know if ecosystems are currently being changed (from natural condition) by atmospheric deposition and if so, what specifically is changing, and by what amount. We can also set CLs if we have information predicting at what point (how much deposition) ecosystems (or ANC as a surrogate) will begin to be altered. (e.g. if the intent is that NPS should use information collected as a part of this project in future MAGIC modeling runs, have you checked to ensure that all inputs needed by MAGIC are being collected as a part of this project? Will the data be reported in units the same as needed for MAGIC modeling inputs, etc.)?

3. The product needs to include specific information about types of bedrock geology that are contributing to increased/decreased buffering capacity in each park, so that the results may be broadly applicable to other areas. (E.g. at the least: a geochemical classification grouping similar to what is shown in section 3A3 of the draft implementation plan) 

4. The implementation plan needs to be more specific about whether the product will include assessment of atm. deposition sensitivity for each of the lakes in the model (e.g. YELL=204 lakes, GRTE=110 lakes, GLAC = 144 lakes, ROMO= 222 lakes, etc), or whether the intent is to model some subset of these lakes and leave it up to the NPS to use the model to assess sensitivity of the larger population of lakes in these parks later. The former would be more useful than the latter, but this wasn’t really clear from my reading of section 3A5.

5. Is the intent for the model to be used (by the NPS) to assess sensitivity of lakes in additional parks not looked at in this study? If so will the report describe what areas this model might be applicable for, and how the NPS would go about doing this? Will the model be qualitative or quantitative? If qualitative, how will the NPS run it in the future (e.g. necessary software, instruction manual, etc)?  

6. In section 3A the text states that “the results of this study can (emphasis added) be used to make recommendations regarding design of LG water quality monitoring programs.” I’m assuming that the author will do this as a part of the report, rather than leaving this task up to the NPS. 

Peer Reviewer #4 - NPS

Note from Blett: This proposal is funded through NPS-ARD, rather than NPS-WRD, so the changes suggested below are not mandatory, however any reasonable methods that can be used to make the project conform with how WRD does things, will greatly enhance ability of NPS to use the data (in the Greater Yellowstone Area Vital Signs Network and other efforts) in a coordinated way. 

General Comment:  Thank you for the opportunity to provide WRD input to this well written, multi-faceted study proposal on deposition-sensitive surface waters of the Rocky Mountains.  It should prove highly beneficial to understanding how best to tie atmospheric inputs to monitoring atmospheric deposition effects in some of our most sensitive water bodies.  My comments are as follows.

1. I noted that no mention was made regarding the collection of field parameters.  It appears that all water quality parameter measurements will be made in the lab including pH and conductivity.  WRD has established a list of 4 basic water column field measurements which we require to be made in all WRD funded studies and recommend their collection as in situ field measurements.  They include Temperature, pH, specific conductance (including conductivity), and dissolved oxygen.  Collection of some of these field parameters have historically proven to be problematic (particularly pH) for many Parks working with highly dilute (low TDS) natural waters.  This is an area where protocol development could prove most beneficial for long term monitoring.  Is there is any plan within this study proposal to collect such field data either for comparison with lab results or for purposes of protocol development using the latest developments in field instruments (e.g. multiparameter instruments)?  Generally lab measurements of these parameters are not regarded as being as representative as field measurements although lab instruments generally have greater precision and less bias.


2. WRD broadly subdivides water quality monitoring under the Vital Signs program into two broad categories: 

(see http://science.nature.nps.gov/im/monitor/protocols/COREparam.doc).  They include Category 1 (sites) where the Clean Water Act is a primary regulatory driver and Category 2 (sites) where monitoring for other purposes or to meet research or other non-regulatory objectives is the primary driver (e.g. this study). Any compatibility that this screening and protocol development could foster with water quality monitoring under the Vital Signs program is encouraged (see also http://science.nature.nps.gov/im/monitor/protocols/wqPartA (and PartB, C, D and E).  Because much of the emphasis of Vital Signs water quality monitoring is oriented toward long-term monitoring that supports regulatory decision making under the CWA, any new sampling and analytical protocol development should be explicit in where it departs from a state protocol (EPA approved under the CWA) for sampling such water bodies.  A weakness of much water quality monitoring protocol development in the past was that it was developed outside any state regulatory context so is of little use to Parks tasked with assessing their water quality against a state standard.  Although this is not a focus of this study, the utility, suggested long term monitoring application and potential tie in to the Vital Signs water quality component suggests usefulness of any new water sampling and analysis protocol development in a CWA context (relative to state protocols) should be considered.  For example, paragraph 6 should not be limited to previous research work but include state protocols under the CWA.   Beyond this, the proposed approach seems very sound and comprehensive.

    3.
It is also not clear that without collecting one or more field measurement parameters, that stratification of a water body, if present (e.g. in an alpine lake), may be recognized and how that might affect sampling methods employed to obtain the most representative sample(s).  Typically a goal of sampling is to obtain a well mixed sample most representative of the water body.  It is not apparent how this study intends to achieve this without some documentation of field measurements (spatial and vertical).

Peer-Reviewer #5 – NPS

Note from Blett: NPS-WRD provides below a copy of their general comments applicable to any water chemistry data collection for NPS parks, regions, networks systemwide:

Water Monitoring Protocols 

To the extent possible, Standard Operating Procedures (SOPs), methods, and more general protocols selected should be those that insure that the data are comparable with other large regional data sets and are acceptable to interested regulatory groups. In other words, in concert with the recent push to make water monitoring data useful for multiple purposes, when practicable, protocols/SOPS used should be selected that ensure data comparability in general and that the data collected should be useful for both regulatory purposes and for general monitoring of status and trends.

Therefore, networks are generally encouraged to use standardized protocols already developed and in wide use in the region rather than inventing new ones when it is not necessary to do so. In the case of aquatic sampling, these might include State protocols, USGS WRD protocols, USGS NAWQA protocols published in the USGS Field Manual, NOAA protocols, EPA EMAP protocols, EPA and State Bioassessment Protocols, and other standard protocols such as those listed in the sections above. The networks are not 

encouraged to change these types of well standardized protocols, but merely to augment the standardized protocol with some material in the narrative or SOPs to better explain how they implement the protocol in their particular study areas.  For example, an SOP might describe how to locate and travel to each of the sampling sites, or another SOP might describe where the equipment is stored, and how many copies of the field form to copy before going out into the field.  They may also need to add missing sections such as personnel training or what it costs to implement the standardized protocol.  Networks are told to keep an archive of all the versions of the sampling protocol used over time, and to put a field in the database that references which version of the protocol they used 

Selecting a Chemical Lab:

Some water quality parameters, such as pH, dissolved oxygen, temperature, PAR, and conductivity derived measures (specific conductance and salinity), are typically best measured in the field as the samples are collected. For some other parameters, field measurements are not practical or do not produce the best results so chemical laboratories are typically used. 

One of the biggest mistakes a monitoring team can make is to choose a lab that has not passed difficult and independent State and federal (Federal National Environmental Laboratory Accreditation Program or NELAP, see http://www.epa.gov/ttn/nelac/accreditlabs.html) accreditation/approval QA/QC checks, including blind-sample round-robin trial analyses of proficiency test (PT) standards to see if the answer the lab provides is close enough to known (certified correct) ranges to pass QC performance standards. 

Rigorous and independent checks are needed to insure that the lab chosen can produce accurate (low uncertainty in the value obtained versus the true value) and comparable (with other major data sets of interest) results. Federal and state agencies that have run round-robin testing programs have determined that many candidate labs cannot pass such checks.

The Park Service does not have its own laboratory accreditation or approval program. Therefore, in picking labs that can pass rigorous tests, it is probably safest to select labs that have gained approval of at least one (two is even better) federal agency that runs programs to approve laboratories after rigorous testing related to the environmental media of interest. The best of these programs require candidate labs to demonstrate adequate performance on analyses of blind samples in an inter-laboratory round-robin analyses of an NIST-certified or other high quality reference materials.

Typical NPS Data Quality Objectives:

In addition to selecting a NELAP certified laboratory, planners should consider the judgment of the State where the samples are collected. For water samples, if the State will be using the data for regulatory purposes, such as TMDL or water quality standards exceedances (or otherwise needs to be convinced about the quality of the data in any way), it is also important to choose a lab that is acceptable to the State agency. This often means picking a lab that has passed State accreditation checks or can produce a detailed Quality Assurance Project Plan (QAPP) that is considered acceptable to the State. Decide who will have a regulatory interest in the data. 

To the extent possible, labs chosen should also be those that are able to achieve quantitative detection limits below applicable water quality standards or other key data comparison benchmarks. To the extent possible, labs chosen should also be those that are able to achieve qualitative detection limit (usually a Method Detection Limit (MDL or LT-MDL) far enough (typically 2-10 times) below the water quality standard or other comparison benchmark or threshold level to be considered quantitative by the analytical laboratory. In other words, laboratory limits of quantification are typically established by the lowest instrument calibration standard (or are set at higher concentrations) and these quantitative detection limits are typically greater than semi-quantitative detection limits (such as MDLs) that determine only presence-absence of an analyte.

Peer Reviewer #6- External Scientist
The proposal "Developing Screening procedures and sampling protocols for 

Assessment of deposition Sensitive Surface waters in the Rocky Mountains 

addresses all desired outcomes. The approach appears to be proven and 

relatively uncomplicated in theory, although significant work will be 

required to be applied appropriately in this work at the national park lands.

The proposal authors appear to address all potential pitfalls which might 

have included lack of existing data sets, lack of on-site verification 

through water quality sampling, unproven geostatistics, inadequate gridded 

coverage for deposition data, especially at higher elevations. The 

solutions to these potential show-stoppers were well documented and 

indicate the authors have a clear grasp of the challenges in this analysis, 

availability of data collection, data sets and previous research and hence 

should have a very high probability of success.

The basic research design is very sound and well proven, both for a 

deposition sensitivity study in general and for National Park Lands in the 

Western United States in particular.

Ms. Nanus has a proven track record in applied GIS and geostatistics 

pertaining to water quality/ecosystem sensitivity studies and would be 

familiar with the requirements to manipulate and analyze the georeferenced 

data sets and models as described in this effort.

The proposal appears very cost-effective given the scope of requirements. 

The proposed approach to use existing data sets for gridded elevation, 

slope, aspect, deposition, geology, soils, and vegetation appear adequate 

and significantly contribute to the cost-effectiveness of the proposal. It 

is questionable however, wether the techniques described to gage deposition 

sensitivity will be adequate at Great Sand Dunes National Monument and 

Preserve, given the relative dearth of available data-sets and the unique 

and dissimilar physiography. It was also unclear to me how overall nitrogen 

deposition would be gaged as an stressor, independent of potential impacts 

to ANC and acidification. It is likely that an analysis of total nitrogen 

sensitivity would require additional datasets to describe aquatic 

biology/ecosystem functioning and even if available, would contribute to a 

much expanded body of work and cost. I would simply like to point out that 

biological sensitivity to total nitrogen deposition does not appear to be 

addressed by the proposal.

The proposed analysis describes a straightforward technical approach to 

meeting requirements with several features of additional sophistication, 

such as the use of the recently completed high resolution deposition data 

sets for the Rocky Mountain region developed by Nanus, et. al. which should 

significantly enhance the accuracy of the estimation effort. The proposed 

work appears to have a very high probability of success in meeting all 

desired outcomes.
