Chesapeake Bay Program Indicator Framework

Reporting Level Indicators

Indicator and Data Survey

A.  Category/Name/Source/Contact

(1) Category of Indicator

___ Factors Impacting Bay and Watershed Health


_x__ Restoration and Protection Efforts


___ Watershed Health


__ _ Bay Health

(2) Name of Indicator: Native Oyster Annual Restoration Efforts
(3) Data Set Description: Acres of oyster reef restoration in Chesapeake Bay

· For what purpose(s) were the data collected? (e.g., tracking, research, or long-term monitoring.) Tracking 

· Which parameters were measured directly? GPS coordinates of the corners of the planted or cleaned areas
· Which were obtained by calculation? Acreage planted was calculated using GIS, based on the lat/long coordinates of the planted areas.  Acres planted with oysters were calculated based on a density of 1 million oysters per acre. Reported acreages were adjusted based on this planting density. 
(4) Source(s) of Data: Virginia Marine Resources Commission, Maryland Department of Natural Resources, Oyster Recovery Partnership, US Army Corps of Engineers (Baltimore and Norfolk districts), Virginia Department of Environmental Quality (includes Virginia Oyster Heritage Program), NOAA Chesapeake Bay Office and Restoration Center, and any other organizations doing large scale Oyster reef restoration in Chesapeake Bay

· Is the complete data set accessible, including metadata, data-dictionaries and embedded definitions?  If yes, please indicate where complete dataset can be obtained.  

The complete data set of acres by State, by group, by year is accessible.  Available from Eric Weissberger, MD DNR Shellfish Program. 

Useful websites include: 

1. MD DNR: Overview of programs but no results given. http://www.dnr.state.md.us/fisheries/recreational/articles/oysterrestoration.html
2. MD DNR: Maryland’s position on oyster restoration. http://www.dnr.state.md.us/dnrnews/infocus/oysters.asp General summary of past & current restoration efforts and their results: http://www.dnr.state.md.us/dnrnews/infocus/112204timeline.html
3. Oyster Recovery Partnership (includes site-specific details): http://www.oysterrecovery.org/Content/ContentDisplay.aspx?ContentID=49
4. Virginia Marine Resources Commission: Report of the 2007 Virginia Blue Ribbon Oyster Panel. http://www.mrc.state.va.us/news_releases/VA%20BR%20Oyster%20Panel%20Report%20July%202007.pdf (no link for oyster restoration found)

5. US Army Corps of Engineers: Includes link to environmental impact statement on oyster restoration. http://www.nao.usace.army.mil/projects/civil%20works%20projects/oyster%20restoration/homepage.asp
6. Virginia Department of Environmental Quality: Includes link to Virginia Oyster Heritage Program. http://www.deq.virginia.gov/coastal/oysters.html
7. Chesapeake Bay Foundation: Includes links to annual reports and state restoration centers. http://www.cbf.org/oysters
8. NOAA Chesapeake Bay Office: Overview of program, but no site-specific details. http://noaa.chesapeakebay.net/RestorationMain.aspx
 (5) Custodian of Source Data (and Indicator, if different):  MD DNR, Eric Campbell; ORP, Steven Allen; NOAA Chesapeake Bay Office & Restoration Center, Rich Takacs; USACE-Baltimore, Claire O’Neill; USACE-Norfolk, Brian Rheinhart; VA DEQ, Laura McKay; VMRC, Jim Wesson; CBF, Stephanie Reynolds Westby
(6) CBPO Contact:  Adam Davis (adavis@chesapeakebay.net)
B.  Communication Questions (complete either part 1, 2, or 3)

1.  Restoration and Protection Efforts indicators only
(7a) How much has been completed since 1985 (or baseline year)?  How much has been completed since 2000?

Since 1994, the baseline year: 20,408 acres                                                                                                 Since 2000: 13,197 acres 

(8a) How much was done last year?    2010: 1,896 acres
(9a) What is the current status in relation to a goal?

In spring of 2008, representatives from the Maryland Department of Natural Resources (MD DNR), Virginia Institute of Marine Science (VIMS), US Army Corps of Engineers, Virginia Marine Resource Commission (VMRC), National Oceanic and Atmospheric Administration (NOAA), US Environmental Protection Agency (US EPA), The Chesapeake Bay Foundation and the Oyster Recovery Partnership (ORP) analyzed previously-reported data for the Oyster Recovery Effort Indicator published annually in the Chesapeake Bay Program’s Chesapeake Bay Health and Restoration Assessment.  These representatives agreed upon realistic annual targets and a cumulative achievement goal for oyster recovery via reef restoration through the year 2010. Furthermore, a goal was needed for the Chesapeake Bay Program’s Chesapeake Action Plan (CAP) Oyster Reef Restoration dashboard, which was published in the July 2008 Chesapeake Bay Program Report to Congress (Strengthening the Management, Coordination, and Accountability of the Chesapeake Bay Program). This agreed-upon goal was applied to the Oyster Recovery Effort Indicator so the indicator could be reported relative to a goal. As of 2010, this indicator has surpassed the agreed-upon goal of 2466 acres treated by 2010, with 4,763 acres restored since 2007.
 (10a) What is the key story told by this indicator?   

The partners have been restoring oysters and their habitat for years, but that effort is constrained by funding, available habitat materials, and the amount of hatchery seed. Although the agreed-upon goal of 2466 restored acres has been achieved, oyster restoration must continue in order to increase ecological benefits and sustain a commercial fishery.
(11a) Why is it important to report this information?

· It is often asked, “What do the oyster funds accomplish?” The data show the acres of oyster bottom created or restored by the funds. Comparisons between years show the trend in effort and funding results.

· Oyster reefs are important because oysters are filter feeders, consuming phytoplankton and improving water clarity.  As generations of oysters grow they form reefs that provide structured habitat for many important species, including fish and crabs.
· Tracking the annual and cumulative restoration acreage is important because the data show the scale of effort accomplished relative to what is needed.  Current habitat is far below the amount of historic oyster habitat, and current oyster population numbers are estimated to be 1% of historic levels
(12a) What detail and/or diagnostic indicators are related to this reporting level indicator? (Detail and diagnostic indicators can be spatially specific, parameter-specific, temporally-specific information, etc.)

This is a straightforward indicator based on acres of effort per year.  Additional data supporting the acreage values are acres by group per year and GPS coordinates for each individual effort.
Additional data are available for the restored sites, such as bushels planted, salinity, oyster mortality, growth, disease, spat set and other parameters but these data are not kept as part of the effort indicator.  To obtain that information, please contact the specific group involved in the restoration activity of interest.
2.  Bay Health or Watershed Health indicators only
(7b) What is the long-term trend?   

(8b) What is the short-term trend? 

(9b) What is the current status in relation to a goal?  

(10b) What is the key story told by this indicator?  

(11b) Why is it important to report this information?

(12b) What detail and/or diagnostic indicators are related to this reporting level indicator?

3.  Factors Impacting Bay and Watershed Health indicators only
(7c) What is the long-term trend?  (since start of data collection)

(8c) What is the short-term trend? (3 to 5 year trend)

(9c) What is the current status?

(10c) What is the key story told by this indicator?

(11c) Why is it important to report this information?

(12c) What detail and/or diagnostic indicators are related to this reporting level indicator?

C.  Temporal Considerations

(13) Data Collection Date(s):  1994 to 2009
(14) Planned Update Frequency (e.g. - annual, bi-annual):


(a) Source Data:  annual


(b) Indicator: annual

(15) For annual reporting, data are available for reporting December 31 of each year.  
D.  Spatial Considerations

(16) Type of Geography of Source Data (point, line polygon, other):

Point data from GPS for corners of planted areas
(17) Acceptable Level of Spatial Aggregation (e.g. - county, state, major basin, tributary basin, HUC): As needed

(18) Are there geographic areas with missing data?  If so, where?

The agencies aren’t aware of any geographic areas with missing data.

(19) The spatial extent of this indicator best described as:

(a) Chesapeake Bay (estuary)

(b) Chesapeake Bay Watershed

(c) Other (please describe): _______________________


Please submit any appropriate examples of how this information has been mapped or otherwise portrayed geographically in the past.  DNR maintains maps of projects, available from the DNR Shellfish Program, Eric Campbell (ecampbell@dnr.state.md.us). Also, see ORP web site for maps at http://www.oysterrecovery.org/Content/ContentDisplay.aspx?ContentID=49
(20) Can appropriate diagnostic indicators be represented geographically?  Yes

E.  Data Analysis and Interpretation: (Please provide appropriate references and location of documentation if hard to find.)
(21) Is the conceptual model used to transform these measurements into an indicator widely accepted as a scientifically sound representation of the phenomenon it indicates?  (i.e., how well do the data represent the phenomenon?)  

Yes.  Point data collected by GPS is widely accepted as accurate for calculating area planted & project location.

(22) What is the process by which the raw data is summarized for development and presentation of the indicator?

The acres of habitat restored by each oyster partner are tabulated and the total calculated in an Excel spreadsheet. Excel is also used to produce the graphs. For sites that receive multiple efforts, the acreage is counted for each effort. For example, if a 10 acre site is planted with shell and then with seed, a total of 20 acres is counted.

(23) Are any tools required to generate the indicator data (e.g. - Interpolator, watershed model)    No (used Excel spreadsheet)

(24) Are the computations widely accepted as a scientifically sound?   Yes.  

(25) Have appropriate statistical methods been used to generalize or portray data beyond the time or spatial locations where measurements were made (e.g., statistical survey inference, no generalization is possible)?  Not applicable.
(26) Are there established reference points, thresholds or ranges of values for this indicator that unambiguously reflect the desired state of the environment? (health/stressors only)    Not applicable.

F.  Data Quality:  (Please provide appropriate references and location of documentation if hard to find.)
(27) Were the data collected according to an EPA-approved Quality Assurance Plan?  No, not usually used for point location data.

If no, complete questions 28a – 28d:


(28a) Is the sampling design and/or monitoring plan and/or tracking system used to collect the data over time and space based on sound scientific principles?   Yes. The indicator is calculated by summing the area of oyster habitat restored by each party.
(28b) What documentation clearly and completely describes the underlying sampling and analytical procedures used?  Please refer to the web site for each project; the most complete one is http://www.oysterrecovery.org/Content/ContentDisplay.aspx?ContentID=49
(28c) Are the sampling and analytical procedures widely accepted as scientifically and technically valid?   Yes. 
(28d) To what extent are the procedures for quality assurance and quality control of the data documented and accessible?   See answer for (28b)

(29) Are the descriptions of the study or survey design clear, complete and sufficient to enable the study or survey to be reproduced?  Yes. See answer for (28b)
(30) Were the sampling and analysis methods performed consistently throughout the data record?  Yes.
(31) If datasets from two or more agencies are merged, are their sampling designs and methods comparable?   Yes. Agencies obtain GPS coordinates in like manner which allows for merging of acres.  Plantings are standardized so that 1 million oysters per acre counts as one restored acre. For example, if 500,000 oysters were planted on 1 acre of bottom, this would count has 0.5 acre restored.
(32) Are uncertainty measurements or estimates available for the indicator and/or the underlying data set?  No, not really an issue.
(33) Do the uncertainty and variability impact the conclusions that can be inferred from the data and the utility of the indicator?   No. 
(34) Are there noteworthy limitations or gaps in the data record?  Please explain. 

Bar cleaning to lower the number of diseased oysters on a site is not counted as restored habitat. If bar cleaning were counted, note that since 1994 there have been 1545.3 acres bar cleaned in Maryland.
G.  Additional Information (optional)

(35) Please provide any other information about this indicator you believe is necessary to aid communication and any prevent potential mis-representation.

Multiple counting of acres occurs when multiple efforts are applied to the same site. This is reasonable since each activity is a true effort for oysters. For example, if a 10 acre site is shelled and then seeded, these are two distinct and helpful efforts and are counted as 20 acres.

The annual data are only a measure of effort, not viability, over time.  The data for 1994 indicate effort for that year and do not suggest that all of those acres are still presently viable.  Areas restored many years ago may have become silted-over or otherwise degraded. It is important to note that even though effort can be summed over time to develop a cumulative measure of restoration progress, degradation of earlier restoration projects represent a decrease in available habitat not accounted for by this indicator.
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