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RECOMMENDED FINAL DECISION

The Mektukquaamsett Improvement Association (“the Petitioner” or “MIA”) challenged a February 10, 2011 Superseding Order of Conditions (“SOC”) issued by the Massachusetts Department of Environmental Protection’s Southeast Regional Office (the “Department”) related to an oyster aquaculture project in Marion.  The SOC was issued to Christopher Bryant, Greenport Consulting, Inc. (the “Applicant”), approving a project for the cultivation of oysters using floating bags on one-half acre of Job’s Cove, pursuant to the Massachusetts Wetlands Protection Act, M.G.L. c. 131, § 40 and the Wetlands Regulations, 310 CMR 10.00.  The Marion Conservation Commission had also approved the project.  In the appeal, the Petitioner claims that the project has not been adequately evaluated, is too large for the site, and will adversely affect the local population of the endangered Diamondback Terrapin.  The Applicant and the Department assert that the project has been designed to meet the performance standards for a water-dependent project on land under the ocean and for a project located in rare species habitat.  I conclude that the project as revised by the Applicant and approved in the SOC complies with the regulations and recommend issuance of a Final Order of Conditions referencing the revised plans.
PROJECT BACKGROUND

The Applicant proposes an American Oyster (Crassostrea virginica) aquacultural operation using floating bags held by buoys, a water column or subtidal off-bottom cultivation method as opposed to traditional trays or net-covered boxes that rest on tidal flats.
   Job’s cove is 8 to 10 acres in size, depending on whether it is measured at high or low tide.  The site is one-half acre, or 102 ft. by 214 ft., on the northern end of Job’s Cove, which is located on the western shore of Outer Sippican Harbor in Marion.  The equipment itself, consisting of floating bags, buoys, and spreader bars, would cover an area of approximately 4,664 sq. ft., or about .1 acre, of the one-half acre site.  The bags are about three inches in height, with 1.5” submerged and 1.5” above the water. The water depth at lower-low tide is between 2.5 and 3.5 feet, so that the bags, according to the Applicant, will be at least one foot from the ocean floor.  The floating bags holding the oysters are organized by spreader bars, buoys and anchors, grouped into sets of ten with eight rows, each row with nine or ten bags, for a total of 700 to 800 bags or an annual harvest of approximately 125,000 oysters.  The annual harvest was revised downward from 200,000 to 125,000 oysters by the Applicant after withdrawing expansion plans for a larger project, although the Petitioners contest the scale of the project.  
The floating bags are “flipped” periodically to allow drying on alternate sides with the goal of reducing the amount of biologic material that naturally grows on the bags causing “fouling” or “biofouling.”  The Applicant noted that shellfish cultivation, unlike fish farming, does not require the introduction of feed or chemicals.  Instead, oysters are filter feeders that consume microscopic particles from the water column and actually remove excess levels of phytoplankton, reducing eutrophication and generally improving water quality.  The oysters do, however, excrete digested organic material as feces and undigested material as largely inorganic pseudofeces.  “Biodeposition” refers to discarded material from the oysters, the fouling biomass, or both.
  The Division of Marine Fisheries (“DMF”) reviewed the proposal and supported the issuance of an aquaculture permit by the Town of Marion.  The Town of Marion issued an aquaculture permit to the Applicant for a one-half acre site.  
The project location is within mapped habitat of an endangered species, the Diamondback terrapin, Malaclemys terrapin.
   The Natural Heritage and Endangered Species program (“NHESP”) required a habitat assessment that was prepared by a consultant.  NHESP determined that the project complied with the regulatory standards of the wetlands program and, with conditions, complied with the Massachusetts Endangered Species Act regulations, M.G.L. c. 131A, 321 CMR 10.00.  See Notice of Intent, Project Description. 
ISSUES FOR ADJUDICATION  
1. Whether the project meets the performance standards for land under the ocean at 310 CMR 10.25(6)?

2. Whether the project meets the performance standards for land under the ocean related to the protection of rare species at 310 CMR 10.25(7) and 310 CMR 10.37?

The Petitioner has the burden of going forward and the burden of proof in this appeal pursuant to 310 CMR 10.05(7)(j)3.b.  The hearing was held on June 21, 2011 in the Department’s Southeast Regional Office.  The Applicant had moved to strike portions of the Petitioner’s testimony that referred to the impacts of a larger project.  I have limited my findings and conclusions to the one-half acre project approved in the SOC.  I denied a motion by the Applicant made orally at the conclusion of cross-examination of the Petitioner’s witnesses, with the Department’s support, for a directed decision on the grounds that the Petitioner had not provided sufficient evidence to support its claims that the project did not comply with the regulations.  Included in the record are three references cited by all parties: Mallet, Andre L., et al., Impact of suspended and off-bottom Eastern Oyster culture on the benthic environment in eastern Canada, Aquaculture 255 (2006) 362-373 (“Mallet ( 2006)”) ; Mallet, Andre L., et al., The effect of floating bag management strategies on biofouling, oyster growth and biodeposition levels, Aquaculture 287 (2009) 315-323 (“Mallet (2009)”); Byron, et al., Calculating ecological carrying capacity of shellfish aquaculture using mass-balance modeling: Narragansett Bay, Rhode Island, Ecological Modeling, 222 (2011) 1743-1755 (“Byron”);  Leavitt, Dale F., Ed., Best Management Practices for the Shellfish Culture Industry in Southeastern Massachusetts, SouthEastern Massachusetts Aquaculture Center, Version 09-04a (undated) (“BMP Manual”).   
REGULATORY STANDARDS

As to the performance standard for land under ocean, of 310 CMR 10.25(6) provides:

(6) Projects not included in 310 CMR 10.25(3) which affect land under the ocean shall if

water-dependent be designed and constructed, using best available measures, so as to minimize adverse effects, and if non-water-dependent, have no adverse effects, on marine fisheries habitat or wildlife habitat caused by:

(a) alterations in water circulation;

(b) destruction of eelgrass (Zostera marina) or widgeon grass (Rupia maritina) beds;

(c) alterations in the distribution of sediment grain size;

(d) changes in water quality, including, but not limited to, other than natural fluctuations in the level of dissolved oxygen, temperature or turbidity, or the addition of pollutants; or

(e) alterations of shallow submerged lands with high densities of polychaetes, mollusks or macrophytic algae. 

310 CMR 10.23 provides the following definitions:

Adverse effect means a greater than negligible change in the resource area or one of its

characteristics or factors that diminishes the value of the resource area to one or more of the specific interests of M.G.L. c. 131, § 40, as determined by the issuing authority. "Negligible" means small enough to be disregarded. 
Grain Size means a measure of the size of a material or rock particle that makes up sediment.

Marine Fisheries means any animal life inhabiting the ocean or its adjacent tidal waters or the land thereunder that is utilized by man in a recreational and/or commercial manner or that is part of the food chain for such animal life.

Minimize means to achieve the least amount of adverse effect that can be attained using best available measures or best practical measures, whichever is referred to in the pertinent section. "Best available measures" means the most up-to-date technology or the best designs, measures or engineering practices that have been developed and that are commercially available.

Turbidity means the amount of particulate matter suspended in water.

Water circulation means the pattern of water movement in coastal waters.

310 CMR 10.04 provides the following definition:

Water-dependent Uses mean those uses and facilities which require direct access to, or location in, marine, tidal or inland waters and which therefore cannot be located away from said waters . . . . 
M.G.L. c. 131, s. 40 defines “wildlife habitat” as follows:

“wildlife habitat” shall mean those areas . . . which, due to their plant community composition and structure, hydrologic regime or other characteristics, provide important food, shelter, migratory or overwintering areas, or breeding areas for wildlife.”   
As to the issue of rare species habitat, 310 CMR 10.25(7) provides:
Notwithstanding the provisions of 310 CMR 10.25(3) through (6), no project may be

permitted which will have any adverse effect on specified habitat sites of rare vertebrate or invertebrate species, as identified by procedures established under 310 CMR 10.37.

310 CMR 10.37: Estimated Habitats of Rare Wildlife (for coastal wetlands) provides:
If a project is within estimated habitat which is indicated on the most recent Estimated

Habitat Map of State-Listed Rare Wetlands Wildlife (if any) published by the Natural Heritage and Endangered Species Program (hereinafter referred to as the Program), a fully completed copy of the Notice of Intent (including all plans, reports, and other materials required under 310 CMR 10.05(4)(a)&(b)) for such project shall be sent to the Program  . . . .  Within 30 days of the filing of such a Notice of Intent with the issuing authority, the Program shall determine whether any state-listed species identified on the aforementioned map are likely to continue to be located on or near the site of the original occurrence and, if so, whether the area to be altered by the proposed project is in fact part of such species' habitat. Such determination shall be presumed by the issuing authority to be correct. Any proposed project which would alter a resource area that is not located on the most recent Estimated Habitat Map (if any) provided to the conservation commission, shall be presumed not to be within a rare species' habitat. Both of these presumptions are rebuttable and may be overcome upon a clear showing to the contrary . . . .
If the Program determines that a resource area which would be altered by a proposed project is in fact within the habitat of a state-listed species, it shall provide in writing to the applicant and to the Conservation Commission and the Department, the identification of the species whose habitat would be altered by the proposed project, and all other relevant information which the Program has regarding the species' location and habitat requirements, insofar as such information may assist the applicant and the issuing authority to determine whether the project is or can be designed so as to meet the performance standard set in 310 CMR 10.37.

Notwithstanding 310 CMR 10.24(7) and 10.25 and 310 CMR 10.27 through 10.35, if a

proposed project is found by the issuing authority to alter a resource area which is part of the habitat of a state-listed species, such project shall not be permitted to have any short or long term adverse effects on the habitat of the local population of that species. A determination of whether or not a proposed project will have such an adverse effect shall be made by the issuing authority.  However, a written opinion of the Program on whether or not a proposed project will have such an adverse effect shall be presumed by the issuing authority to be correct. This presumption is rebuttable and may be overcome upon a clear showing to the contrary. . . .
TESTIMONY OF THE PARTIES






The Petitioners filed testimony of Robert Puffer and Donald Anderson.  Mr. Puffer is the President of the Mektukquaamsett Improvement Association, the neighborhood association of 18 families with rights to a pier providing access to Job’s Cove.  He testified that Job’s Cove is very shallow and provided a topographical map showing a depth of two feet in the location of the proposed project.  Puffer PFT, paras. 7-9 and Exh. B-1.  He provided measurements of the opening to Job’s Cove as 70 ft. of navigable width within a 175 ft. rocky and shallow channel.  Puffer PFT, para. 10.  Mr. Puffer testified that he and other MIA members regularly observe terrapins on the rocks in Job’s Cove.  He referred to the report prepared for the NHESP related to the site as diamondback terrapin habitat and emphasized that the area was used for brumation (i.e., seasonal inactivity of reptiles similar to hibernation).  He also referenced correspondence from Michael Moore, a resident of nearby Ram Island, stating that Mr. Moore had not seen turtles near Ram Island after commencement of an aquaculture operation in that location.  Puffer PFT, paras. 12 and 15.  Finally, he states his view that the condition imposed by NHESP prohibiting the use of “nets” also prohibits the floating bags proposed by the Applicant.  Puffer PFT, para. 16.

Donald M. Anderson is a homeowner near Job’s Cove and a member of the MIA.  He is qualified as an expert witness.  Dr. Anderson is a senior scientist at the Woods Hole Oceanographic Institution, where he has worked for 33 years.  He has published more than 240 scientific papers related to coastal oceanography, algal physiology, and ecology, with a focus on toxic algae “red tides.”  Anderson PFT, paras. 3-5. He does not have any expertise related to aquaculture.  Dr. Anderson testified that the Applicant had not submitted, nor had the Department evaluated, sufficiently quantitative information related to the water depth, residence times, or carrying capacity of the specific site to support a finding that the proposed stocking densities and methods of operation would not have the potential for adverse impacts.  Anderson Rebuttal, para. 19.


Dr. Anderson testified that Job’s Cove is extremely shallow, so that the water depth beneath the floating bags will be less than one foot at low tide.  Anderson PFT, para. 8.  He stated that stocking capacity should take into account tidal flushing, or the exchange of ocean with cove water, as measured by residence time, or the average time to renew water within a water body.  Anderson PFT, paras. 10-11.  He believed that the Applicant’s claim of complete flushing every 24 hours based on tidal range is inaccurate.  Anderson PFT, paras. 12-13. He explained that heads of elongated embayments such as Job’s Cove flush more slowly than the mouths or central regions, and therefore the site is poorly flushed.  Anderson PFT, para. 14.  He cited to evidence of a shellfish harvesting closure due to high bacterial counts in the northwest portion of the Cove near the site as support for his view that flushing is not spatially uniform within the Cove and flushing is lowest near the site.  Anderson PFT, para. 15 and Exh. C.  He measured the Cove entrance at 175 feet at low tide, as opposed to 500 feet as asserted by the Applicant.  Anderson PFT, para. 16.  He concluded that a maximum of 63% of cove water is removed after one residence time and 95% removal would require a minimum of three residence time cycles.  Anderson PFT, para. 18.  Dr. Anderson also testified that the oyster bags and related apparatus would impair water circulation in Job’s Cove because velocity is greatest at the surface where the structures are located.  Anderson PFT, para. 20.


Dr. Anderson stated his opinion that the organic loading from fecal matter and biofouling, given his projections of the stocking density, exceeds the carrying capacity of Job’s Cove and may result in adverse effects on benthic organisms.  Anderson PFT, para. 41(k).  He calculated the loading at 16 tons (dry weight) of feces per eight month growing season for the one-half acre site, with another 8-12 tons (50-75% of oyster loading) of organic matter from biofouling.  Anderson PFT, para 24.  He testified that at some sites, organic loading decreases oxygen and causes hypoxic or anoxic conditions, which result in mortality to benthic organisms.  Anderson PFT, para. 25.  


Dr. Anderson concedes that oyster cultivation can remove nitrogen, a beneficial result for eutrophying embayments, but believes that qualitative extrapolation from different sites is not appropriate.   Anderson PFT, para. 26.  He cited to the concerns about biofouling in the BMP Manual, particularly the practice of disposing of biofouling material in upland.  Anderson PFT, para. 31.  He concluded that the project does not conform to the BMP guidelines.  Anderson PFT, para. 41(m).  He believes that the condition requiring powerwashing of gear in upland areas is ineffective because biofouling deposition will occur when the bags are flipped over the water.  Anderson PFT, para. 32.  


Ecological carrying capacity is “the stocking or farm density above which unacceptable ecological impacts begin to manifest.” Anderson PFT, para 37.  Dr. Anderson disagreed with the Applicant’s claim that the project would not exceed the carrying capacity for Job’s Cove.  Dr. Anderson calculated that the carrying capacity for Job’s Cove is exceeded by the proposed farm, particularly with planned reduction in spacing to increase the harvest, by 1.15 times (29.5 tons compared to 25.6 tons) that was established for Rhode Island salt ponds by Dr. Carrie Byron, in a recent  research paper.   Anderson PFT, paras. 33-35. With the addition of biofouling not included in the Byron study, of 50-75% of the oyster organic loading, the carrying capacity would be exceeded by a factor of 1.7 to 2.0 for the half-acre site.  Anderson PFT, para. 36.  Dr. Anderson emphasized that the aerial measure in the Byron study of 46% of surface waters used for oyster growing assumed a much lower stocking density than proposed by the Applicant.  Anderson PFT, para. 38.  He believed that the stocking densities of 125,000 should be increased to reflect the initial figure given of 200,000 oysters, the decreased spacing between the rows, the weight of the oysters, and taking into account the unharvested oysters, which he claimed would increase the density from 2.5 kg per square meter to 15 kg per square meter.  Anderson Reb., para. 37.  He also noted that R.I. had imposed a 5% areal coverage cap for aquaculture leases, and the Applicant’s farm exceeded this limitation by covering 6.25% of Job’s Cove.  Anderson PFT, paras. 39-40 and 41(E).  


The Applicant filed testimony of Christopher Bryant and Benjamin Bryant, both of whom are affiliated with Greenport Consulting, Inc. and both having completed the Shellfish Farming Certificate Program at Roger Williams University in Rhode Island.  Christopher Bryant filed expert testimony on the project’s compliance with the procedures and substantive requirements of the NHESP related to rare species habitat.   Benjamin Bryant filed expert testimony on the scope, operation, and impacts of the aquaculture project.  The Applicant also requested the addition of two expert witnesses, Andre Mallet, the Canadian author of the oyster research study and Dale Leavitt, the author of the BMP manual.  Although I allowed the direct testimony, both Andre Mallet and Dale Leavitt were unavailable for cross-examination.  The Applicant moved to allow Andre Mallet to testify via Skype, largely to avoid travel expenses, and to reconvene the hearing for cross-examination of Dale Leavitt, who was in Turkey.  I denied these requests in part due to timeliness, as they were filed on the eve of the hearing, but also because the hearing room was not designed to accommodate video technology and because the regulatory schedule for wetlands appeals cannot accommodate extensions of time to hear witnesses who are unavailable on the scheduled date.  The Applicant’s motion to allow testimony by Skype was the first request the Office of Appeals and Dispute Resolution has received to use video technology and it may be considered in the future, as the Department’s technological capabilities improve.
   The research papers of Andre Mallet and the BMP manual authored by Dale Leavitt were referenced by other witnesses and included in the record.  


Christopher Bryant (“C. Bryant”) testified that he filed the applications for the project on behalf of Greenport Consulting, Inc.  C. Bryant PFT, paras. 5-6.  As required by NHESP, he obtained the services of Cape Cod Consultants to prepare an Endangered Species Habitat Assessment for Job’s Cove, which he appended to his testimony.  C. Bryant PFT, para. 7 and Exh. C.  The Assessment concluded that the project was sited in the best location within Job’s Cove and that there were “no discernible negative consequences on diamondback terrapins from proceeding with this shellfish aquaculture grant.”  C. Bryant PFT, Exh. C.   He also submitted the letter from NHESP finding that the project would not adversely affect diamondback terrapin habitat for purposes of the wetlands program and identifying conditions to avoid a “take” for purposes of the NHESP.  C. Bryant PFT, para. 10.  He concludes by stating that Greenport Consulting, Inc. complied with all protocols for the protection of rare species, according to NHESP.  C. Bryant PFT, para. 20. 
Benjamin Bryant (“B. Bryant”), who has a master’s degree in Ecological Marine Policy, provided expert testimony on aquaculture generally and the scope and impacts of the proposed project.  He testified that Massachusetts has 309 aquaculture sites totaling 1027.3 acres in cultivation, with several in enclosed ponds or coves with restricted opening.  B. Bryant PFT, paras. 8-9.  He testified he was told by Michael Hickey, the state official responsible for shellfish operations that “no shellfish aquaculture operation in the Commonwealth has been shown to cause water quality problems.”  B. Bryant PFT, para. 9.  He conducted a survey of water depths at the site on January 26, 2010 at low tide, and reported a range of 2.5 ft. and 3.5 ft. or 2 ft, 4” to 3 ft. 4” if adjusted for the 2” inch height of low tide on that day.  B. Bryant PFT, para. 12.  In response to Dr. Anderson’s statement that the bags will be in water depths of one foot or less during lowest low tides, Mr. B. Bryant evaluated NOAA tide data for 2009-2013 which showed that extreme low tides of -1 foot as compared to mean low occurred only 33 days (1.8%) during the five year period with 29 days during the winter when the bags are not deployed and four days in early December or April when hypoxia is not a concern.  B. Bryant PFT, para. 16 and Exh. F.  In July and August, the water depth under the bags is 1’4” to 2’4” at low tide and 5’6” to 6’6” at high tide.  B. Bryant PFT, paras. 17 and 19.  He states that the sounding depth of two feet on the NOAA chart was likely rounded down. B. Bryant PFT, para. 18.  He calculated the size of the cove as 9.7 acres, based upon the approximate mean high water line and including all subtidal and intertidal areas.  B. Bryant PFT, paras. 20-23 and Exh. G.  At mean high tide the width of the cover opening was 615 feet.  B. Bryant PFT, para. 24.  He testified that both the water depth and cove opening are adequate for the project.  B. Bryant PFT, paras. 23 and 25.


As to residence time and flushing, Mr. B. Bryant submitted a table prepared by Dr. Byron showing that ponds with a residence time of 5 days or less were considered “well flushed.”  B. Bryant PFT, para. 27 and Exh. J.  By this measure, Job’s Cove, with a residence time of 3 residence times cycles according to Dr. Anderson or 1.5 days, is well flushed.  B. Bryant PFT, paras. 28-29.  Mr. B. Bryant submitted information related to the shellfish closure at Peckham’s Pond to show that the closure was related to the impacts from road runoff and not simply due to lack of flushing as asserted by Dr. Anderson.  B. Bryant PFT, para. 30.  As to water circulation, Mr. B. Bryant explained that the 800 bags on a one-half acre site will occupy 4,240 sq. ft., or 4,664 sq. ft. with a 10% increase for floats and buoys.  He testified that the water depth of more than one foot and the porosity of the bags themselves will allow sufficient water flow though the site.  B. Bryant PFT, para, 32.  He also explained that the project had been revised downward from the initial proposal, and that the 700 to 800 bags on one-half acre would yield 125,000 oysters, not more than 200,000 as claimed by Dr. Anderson.  B. Bryant PFT, paras. 35-42. 

As to organic loading at the site from the oysters, Mr. B. Bryant testified that, based upon the corrected figure of 125,000, the total organic and inorganic deposition would be 10 rather than 16 tons, with about 50% attributable to pseudofeces without appreciable organic content.  B. Bryant PFT, paras. 43-44. The suspended particles filtered through the oyster and excreted are removed from the water column, which has the beneficial result of increasing water transparency and enhancing nitrification/denitrification and microbial removal.  B. Bryant PFT, para. 45.  In contrast to the level of biofouling of 3.7 tons given by Dr. Anderson, Mr. B. Bryant testified that his program of periodic bag flipping of 800 bags, based upon the weight provided by Mallet (2009) of <20 g. per bag per season, would be <160,000 grams or 35 lbs.  B. Bryant PFT, para. 48.  He believed that the studies that estimated much higher amounts of biofouling had been based upon mussel production on long lines rather than oysters in bags, where mussels drop in large numbers to the ocean floor.   B. Bryant PFT, paras. 49-50. He described the bag flipping protocol as a “best management practice” that would reduce the amount of biofouling by a factor of 12, or a 91% reduction, based upon the Mallet (2009) study.  B. Bryant PFT, paras. 54-56. 


As to the carrying capacity of the site, Mr. B. Bryant accepted the figure from the research of Dr. Carrie Byron of 3.2 tons of oysters, or 6,400 per acre per year.  B. Bryant PFT, para. 58.   Using an area of 9.14 acres for Job’s Cove and an oyster weight of .1 lb. per oyster, he calculated the theoretical carrying capacity as 584,946 oysters.  At his production rate of 125,000 oysters per one-half acre, the carrying capacity would allow 2.3 acres of production, more than four times the area allowed under the SOC.  B. Bryant PFT, para. 70.  He states, however, that a calculation of carrying capacity is not required for a shellfish operation in Massachusetts.  B. Bryant PFT, para. 71.  He testified that the project meets the regulatory requirements of 310 CMR 10.25(6) because the use of floating gear will minimize impacts to water circulation, DMF verified there is no submerged aquatic vegetation at the site, the distribution of sediment grain size will not be changed, water quality changes will be positive, and there will be no alteration of land with high densities of polychaetes, mollusks, or macrophytic algae.  B. Bryant PFT, para. 72. 


The Department filed testimony of Daniel F. Gilmore, a wetlands program staff person with more than 20 years experience.  Gilmore PFT, Exh. 1.  He testified that he relied upon the inspection and findings of DMF to support his conclusion that the proposed project would not affect eelgrass, polychaetes, mollusks, or macrophytic algae because these habitat features were not present at the site.  Gilmore PFT, para. 9.  Based upon the DMF finding that the substrate was soft mud to mud-sand mix, he concluded that waste from either the oysters or biofouling organisms would not result in a change to the sediment grain size or deposition.  The use of bottom-anchored floating bags, in his view, would minimize alterations in water circulation.  Gilmore PFT, para. 10.  Because oysters remove nutrients from the water column, he testified that there will not be adverse effects on water quality, and the oyster farm may improve water quality.  Id.    
In response to the testimony of Dr. Anderson, Mr. Gilmore testified that although the Petitioner has cited to research studies, there is no evidence specifically related to the site in Job’s Cove that suggests that the project does not meet the regulatory criteria of minimizing adverse effects on marine fisheries or wildlife habitat by using best available measures.  Gilmore PFT, para. 17.  He responded to Dr. Anderson’s insistence that the project would be larger than proposed by stating that the project as approved was limited to one-half  acre and any future expansion would require a new application, which would be reviewed on its merits.  Gilmore PFT, para. 19.  He testified that the DMF letter provided sufficient support for his conclusions as to the compliance of the project with the regulations.  Id.  On cross, he testified that the site was not a highly oxygenated, sandy environment, but instead exhibited a substrate where the falling debris would not adversely affect the benthic community.  Gilmore Cross.  He considered the location of the project, not blocking flow through the channel, to be adequate, and the porosity of the floating bags as a measure to ensure water flow through the site.  Gilmore Cross.  He noted that if water did not flow through the site, the oyster operation would not succeed.   Gilmore PFT, para. 18 and Cross.  He testified that the scale and scope of the Applicant’s project and the use of floating bags were the best measures that could be taken to reduce impacts, and there would be no adverse effects on habitat features because they were simply not present at the site.  Gilmore Cross. 
As to the habitat of the Diamondback terrapin, Mr. Gilmore testified that he relied on the opinion of the NHESP, and that the Petitioners had not overcome the presumption that the determination of no adverse effect was correct.   Gilmore PFT, para. 11.  In response to Mr. Puffer, he stated that Mr. Puffer is not qualified by education or experience to evaluate rare species habitat.  Gilmore PFT, paras. 12 and 16.   He testified that NHESP is responsible for determining compliance with conditions to avoid a “take” imposed under NHESP regulations, including the question of whether the floating bags are nets.  Gilmore PFT, para. 16.  He testified that because the project meets the requirements of 310 CMR 10.37 as to rare species habitat, it also meets the requirements of 310 CMR 10.25(7), the issue identified for adjudication.  Gilmore PFT, para. 16.         

FINDINGS AND CONCLUSIONS RELATED TO MINIMIZING ADVERSE EFFECTS
As a threshold matter, the Petitioner makes several arguments about impacts of the project on the site which misconstrue the regulatory performance standard that applies to the work.  The performance standards for land under the ocean differ from the performance standards for salt marsh where any alterations are typically prohibited except in limited circumstances.  Compare 310 CMR 10.25 to 310 CMR 10.32(3).  The performance standard for land under the ocean distinguishes between types of projects, recognizing that water-dependent projects cannot be located away from the water, and thus the standard is less stringent than the “no adverse effect” standard for nonwater-dependent projects.
  An aquaculture project is undisputedly a water-dependent project, so that it must be designed and constructed to minimize adverse effects, using best available measures, on marine fisheries habitat or wildlife habitat caused by several factors: alteration of water circulation, destruction of eelgrass, alteration in the distribution of sediment grain size, changes in water quality, or alteration of shallow submerged lands with high densities of polychaetes, mollusks or macrophytic algae.  310 CMR 10.25(6).    Thus, for example, an assertion of an alteration in water circulation or flow from the floating bags is not sufficient to support a finding that the project does not meet the regulatory requirement.  The question is whether there is a change in water circulation from the project which will adversely affect marine fisheries or wildlife habitat, and the applicant has used best available measures to minimize those adverse impacts.  I conclude that the Department’s approach to the regulatory standard of assessing whether best available measures have been used to minimize adverse effects only where the factors exist that may cause impacts on habitat conforms to the language of the regulations.  

The Petitioner’s initial claim was that the Department did not have adequate quantitative information to evaluate the project.  Conservation commissions and the Department may require the preparation of supporting materials in their review of a notice of intent.   See 310 CMR 10.05(4)(h).   The regulations may specify that an applicant must submit specific quantitative analysis, such as the extent of the 100-year floodplain.  See 310 CMR 10.57(2)(a)3.  Where a particular type of evaluation, for example, carrying capacity, is not identified in the regulations as a factor in decisionmaking an issuing authority typically would not require such a study.  A party challenging the Department position must put forth credible evidence from a competent source and prove by a preponderance of the evidence that the Department’s position, as stated in the SOC, is incorrect.  310 CMR 10.05(7)(j)3.b.  Generally, if a petitioner seeks to have particular information taken into account in a hearing, the burden is on the petitioner to supply the information.  Thus, I decline to remand to the Department to request additional information from the Applicant or deny the project for insufficient quantitative information. 

The parties have differing views on the size of the project, with implications for their positions on the impacts of the project.  The Petitioners insist that the Applicant intends to increase the oyster operation, both in the amount of acreage as indicated in the original notice of intent and the amount of oysters within the acreage by decreasing the space between the bags.  The Applicant concedes that the project as initially envisioned would be larger, up to two acres depending on the growth of the oysters.  The Department’s SOC, however, cited to plans dated February 28, 2010 and approves only the one-half acre project, with any increase requiring additional approval.  SOC, Special Condition 1.  The plan attached to the Notice of Intent and referenced in the Order of Conditions, entitled “Oyster Grow-out System for Job’s Cove, Marion, Ma” is dated April 30, 2010, as are the plans attached to the Applicant’s testimony and the plan accompanying the habitat study submitted to NHESP.  The location of the one-half acre site and project revisions were submitted to the Town of Marion on May 3, 2010.  B. Bryant PFT, Exh. M.  The plan dated April 30, 2010 shows 700 bags, or ten by 7 rows, but the text explains that the configuration of the bags may shift due to rocks and could be increased to 800 bags.  The testimony refers to a 700 to 800 bag operation.  Accordingly, the plans dated April 30, 2010 of the Grow-out system, with a limitation to 800 bags, should be reflected in a Final Order of Conditions.
   
Much of Dr. Anderson’s testimony focused on the prospects for a larger scale project, but any expansion will be considered on its merits in a subsequent review, as indicated by Mr. Gilmore.  The review of the currently proposed project of one-half acre need not extend to the effects of an expanded project of an acre or more, or a greater number of bags than 800.   The harvest from the site is estimated by the Applicant as 125,000 oysters per year from the one-half acre site, which was revised downward from 200,000 anticipated from the initially proposed expansion plan, to reflect the one-half acre limitation.   B. Bryant PFT, paras. 33-42.  I find that the estimated annual production rate for the one-half acre site is 125,000 oysters.   


Another fact in dispute is the number of oysters per pound, a variable that affects the consequences of a 125,000 oyster harvest and the carrying capacity calculations.  Both Dr. Anderson and the Applicant purchased oysters and weighed them, with Dr. Anderson testifying that the proper value was .25 lbs. per oyster and Mr. B. Byant testifying that the value for weight is .1 lb. per oyster.  Dr. Anderson did not provide information as to the size in length of the oysters he purchased, but instead averaged weights of .2 and .3 lbs. per oyster.  Mr. B. Bryant explained that the weight of an oyster depends largely upon the size of its shell, with large select oysters of 4 to 5” weighing twice as much as 3 to 4” oysters.  B. Bryant PFT, para. 64.  Mr. B. Bryant testified that he purchased oysters that weighed .084 lb. per oyster.  Mr. B. Bryant further testified that the marketable size of an oyster in Massachusetts is 3”, oysters are generally marketed as soon as they reach the legal limit, and that the average weight of an oyster sold in Rhode Island is .1 lb.  B. Bryant PFT, paras. 65-66.   Thus, while larger oysters can weigh much more than .1 lb. as shown by Dr. Anderson, based upon the explanation of Mr. B. Bryant, I find that the more credible value is .1 lb. per oyster for purposes of evaluating the production at this site.


 The Petitioner objected to the Department’s reliance on the letter from DMF evaluating the site.  The letter states that DMF sent divers to survey conditions on the one-half acre site.  The divers reported no eelgrass or other submerged aquatic vegetation and an insignificant number of quahogs, and observed no endangered species or significant marine resources.  Indeed, the Applicant selected a site that did not have eelgrass or significant marine resources to avoid impacts as required by the shellfish regulations.  Although Dr. Anderson was critical of the DMF report, it contains the only actual inspection of the substrate at the site.  Although the Petitioner correctly notes that the report did not specifically contain a finding as to the absence of polychaetes, I accept the view of Mr. Gilmore that polychaetes are a significant marine resource that would be noted by DMF if observed in significant numbers.  In any event, the Petitioners have provided no evidence to support a finding that high densities of polychaetes are present at the site.  The report was prepared as part of DMF’s official role in aquaculture permitting pursuant to M.G.L. c. 130, s. 57 and 322 CMR 15.00.  The Department properly relied on the report, and no party produced contrary evidence based upon an inspection of the site.  I find that the proposed one-half acre site does not contain eelgrass or other submerged aquatic vegetation, high densities of naturally occurring quahogs or other mollusks, high densities of polychaetes, or macrophytic algae, and the project meets the requirements of 310 CMR 10.25(6)(b) and (e).

The Petitioner claims that the project should be relocated outside Job’s Cove, to Outer Sippican Harbor.  No materials in the record provided any guidance related to site selection on water depth or placement of an aquaculture project within a water body.  While water circulation may be weakest at the head of an elongated embayment, the project appears to be located more centrally and rather close to the channel from Job’s Cove to Sippican Harbor rather than in a corner as described by the Petitioner.  See B. Bryant PFT, Exh. B.  Setting aside the question of whether Job’s Cove is a separate body of water for purposes of evaluation, it is clear from the aerial views of other Massachusetts shellfish site and the many references in the research to lagoons and ponds, that aquaculture is often conducted in more confined water bodies than Job’s Cove.  B. Bryant PFT, Exh. C.  Based on the residence time of 1.5 days and flushing chart for Rhode Island water bodies prepared by Dr. Byron and filed by the Applicant, Job’s Cove appears to be sufficiently flushed to serve as a site for aquaculture.   

The Petitioner claims that the project will alter water circulation, but has not shown the requisite cause and effect relationship between the alteration of water circulation and an adverse effect on marine fisheries or wildlife habitat.  While the floating bags resting on the surface where current is strongest may modify flow, water must pass through bags to allow food in the form of plankton and other particulate matter to reach the enclosed oysters.  In addition, the Applicant described the floating bags as covering only 4,240 sq. ft., increased by 10% to 4,664 sq. ft. for floats and buoys, with the floating bags submerged only 1.5” below the surface of the water. While the Petitioner may be correct that the floating bags will have some effect on surficial water currents, the Petitioner has not shown any effect on habitat from any change in water circulation that may occur.  Accordingly, I conclude that the project complies with 310 CMR 10.25(6)(a).

The most critical area of dispute involves the amount of biodeposition attributable to the oysters and biofouling organisms, and whether it will cause an alteration in the distribution of sediment grain size or change water quality, specifically the level of dissolved oxygen.  310 CMR 10.25(6)(c) and (d).  Citing to research papers and his own experience, Dr. Anderson testified that high biodeposition from shellfish culture can lead to “localized oxygen depletion, sulfide accumulation and extensive macrofaunal mortality.”  Anderson PFT, para. 25.  If organic loading is not dispersed but instead becomes concentrated under the oyster farm, oxygen depletion can adversely affect the benthic community.  Anderson PFT, para. 26.  The Applicant noted that the studies cited by Dr. Anderson were related to mussel aquaculture, which has much greater deposition than oyster farming.  The research shows that intensive shellfish aquaculture has been shown at some sites to negatively impact the benthic community, but the Petitioner has not shown that the results of these studies can be extrapolated to the proposed project at Job’s Cove.  Research at other locations, mentioned in Mallet(2006), has not shown negative impacts.   

Dr. Anderson calculated that the one-half acre operation at a harvest of 200,000 oysters would produce 16 tons per year  of feces and additional biofouling biomass at 50 to 75% of the oyster biodeposition.  Anderson, paras. 23-24.  The Applicant calculated a much lower biodeposition of 10 tons, based on a harvest of 125,000 oysters, and a much lower figure of 35 lbs. from biofouling for a biweekly bag flipping regimen.
  The Petitioners argued that the best measure to avoid impacts to marine fisheries and wildlife habitat from biodeposition is to reduce the size of the farm, to 40,000 to 50,000 oysters per year, a stocking density similar to that of New Brunswick and Rhode Island.   Petitioner’s Closing Brief.  The Applicant and the Department view the bag flipping methodology as the best available measure to avoid impacts, by minimizing biofouling.  Both parties looked to the Mallet and Byron studies, as well as the BMP Manual, for support.  

The 2006 Mallet study found that biodeposition below oyster operations, as compared to reference sites, caused some increase in sedimentation rates of organic matter but the increase was not reflected in the organic content of the sediment, suggesting that the organic matter was washed away or processed by benthic organisms rather than being incorporated into the sediment.  Mallet (2006) at 370.  The 2009 Mallet study focused specifically on bag flipping frequencies, finding that while more frequent flipping dramatically decreased the accumulated biomass, oyster bag culture, even when bags were not flipped, did not increase biodeposition as compared to reference sites.  I find that these studies generally support the position of the Applicant, as to the effects of biodeposition.  

The Byron study of the ecological carrying capacity of Narragansett Bay provided an estimate of 3.2 tons of oysters per acre per year.  The Byron study did not take biofouling in account. Byron (2011) at 1753.  While the study of the carrying capacity of Narragansett Bay as to oyster culture generally is relevant, it is not clear to me that its results should be imposed upon a small operation in Job’s Cove.
  Based upon the project as approved in the SOC, however, it appears that the one-half acre, 800 bag project at 125,000 oysters harvested annually is within the recommended carrying capacity.  

The BMP Manual provides information about shellfish farming and recommendations for practices that will maintain or increase yields and reduce environmental impacts.  BMP Manual, p. vi.  It addresses intertidal and subtidal locations, both clams and oysters, and acknowledges that best practices may depend on site-specific circumstances.   The BMP Manual indicates that biofouling can be controlled by air drying, the purpose of bag flipping.  BMP Manual, p. 32.  While the BMP Manual discourages disposal of biofouling materal in the water, the bag flipping protocol is designed to reduce the amount of biofouling biomass from accumulating on the aquaculture equipment.  As explained in the BMP Manual, the grower has an incentive to properly maintain the equipment to ensure that biofouling material does not reduce yields by impeding water flow around the shellfish.  The BMP Manual lacks any recommendations as to site suitability in terms of the depth of water or amount of flushing necessary to both sustain yields and reduce impacts.  While the Petitioner has argued that the site in Job’s Cove is unsuitable and the stocking density is excessively high, there is no information in the BMP Manual or otherwise in the record which would support a finding as to the minimum depth or residence times as to flushing that are normally expected for oyster cultivation or as to the normal density of oyster cultivation with which to compare the Applicant’s proposed project.        

While the weight of annual biodeposition from the oysters and biofouling is impressive, much of the material excreted is filtered by the oysters from the water column and would otherwise be present at the site.
  The experts disagreed on the amount of this material anticipated from the Applicant’s project, the fate of the material in the environment, and its impacts.  The bag flipping methodology, according to the Mallet study and the Applicant, essentially eliminates fouling organisms on the oyster culture equipment that would not otherwise be present at the site.  Mallet (2009) at 315.  In addition, this material will not necessarily blanket the seafloor under the floating oyster bags; indeed, the Mallet study found no significant difference between cultured and reference sites.  Mallet (2009) at 323.  Dr. Anderson identified several limitations in the study and differences between the New Brunswick site and Job’s Cove.  Dr. Anderson did not, however, support his opinion with research or other evidence to show that an oyster farm of the scale proposed for Job’s Cove would be likely to result in the water quality impact of lower oxygen levels that would harm marine fisheries or wildlife habitat.  I accept Dr. Anderson’s opinion that biodeposition theoretically could cause a change in oxygen levels beneath a shellfish operation.  But I am not persuaded that such an outcome is at all likely to occur at this site, given the scale of the proposed oyster cultivation and the characteristics of the site.  Dr. Anderson testified that impacts could potentially occur, characterizing the stocking density of the proposed project as “extreme.”  Anderson Cross.  Yet, the Applicant’s project is similar in size to the one-half acre, 800 bag operation near Ram Island, which he characterizes as “very small.”  Anderson PFT, para. 26.   An opinion that an impact theoretically could occur is not enough for me to infer that a change in oxygen levels or hypoxia is likely to occur at this site or has not been minimized by the bag flipping protocol proposed by the Applicant.  With the figures I have accepted for review of this project, a one-half acre site with 800 bags, an annual harvest of 125,000 oysters, at .1 lb. per oyster, at a site with no significant marine resources or eelgrass beds, the Petitioner has not shown that it is more likely than not that hypoxia will occur at the site so that it adversely impacts marine fisheries or wildlife habitat from a change in water quality related to oxygen levels.   Accordingly, I conclude that the project conforms to 310 CMR 10.25(6)(d).  
Although the Petitioner’s closing brief contained a description of alterations of the substrate from biodeposition, there was no expert testimony or other evidence in the record related to the distribution of sediment grain size other than the description of the current substrate by DMF as soft mud to mud-sand mix cited by Mr. Gilmore.  While the biodeposits will fall on the existing sediment, it does not appear that biodeposition will change the distribution of sediment grain size and adversely affect marine organisms.  Therefore I conclude that the project conforms to 310 CMR 10.25(6)(c). 
In sum, I conclude that the Petitioner has not proved by a preponderance of the evidence that the project fails to meet the performance standard for a water-dependent project on land under the ocean at 310 CMR 10.25(6).   Specifically, I conclude that scale and methodology of the Applicant’s project as approved in the SOC uses best available measures to minimize adverse impacts on marine fisheries and wildlife habitat caused by alterations in water circulation, the distribution of sediment grain size, and water quality.  310 CMR 10.25(6)(a), (c), and (d).  The site does not contain eelgrass or widgeon grass, or high densities of polychaetes, mollusks or macrophytic algae.  310 CMR 10.25(6)(b) and (e).      
FINDINGS AND CONCLUSIONS RELATED TO RARE SPECIES HABITAT

The Applicants were required to retain a qualified turtle biologist approved in advance by NHESP to provide a detailed Diamondback terrapin habitat assessment, including an evaluation of the siting of the project and consideration of whether measures are necessary to protect overwintering, feeding, or breeding terrapins.  Generally, the Assessment concluded that the project would not negatively impact Diamondback terrapin habitat or activity.  The Assessment states that the project is “sited in the best possible location with Job’s Cove to minimize impact”.  Bryant PFT, Exh. C, Correspondence from Cape Cod Consultants to Thomas French (October 12, 2010).  The floating bags would not disturb the turtles, and could “enrich the Cove as foraging habitat.”  Id.  The Assessment, based on observations since 2003, reported a decline in nesting in the barrier sands south of Job’s Cove, perhaps due to loss of sand or increased human and/or pet activities.  Although basking continues, nesting on Ram Island has also decreased substantially, following the Bouchard oil spill.  The study authors consistently observed terrapins basking, foraging, and mating in Job’s Cove, confirming reports of the Petitioners.  The Assessment stated that while brumation is difficult to observe, terrapins prefer muddy, shallow areas with the optimum location in Job’s Cove identified as the creek channel at the northwest corner.  
The Assessment recommended two precautions, “no-wake” operation of the boat used to service the aquaculture facility and a time of year limitation of May 1 to October 1 for installation or other work on the mooring system to avoid any interference with brumating terrapins.  The NHESP identified these two measures as conditions to avoid a prohibited “take” of Diamondback terrapin under the Massachusetts Endangered Species Act regulations at 321 CMR 10.00.
  NHESP added another condition, “[n]o nets shall be used during aquacultural operations,” also to avoid a “take.”  The NHESP determined that the project “will NOT adversely affect the actual Resource Area Habitat of state-protected rare wildlife species.  Therefore, it is our opinion that this project meets the state-listed species performance standard for the issuance of an Order of Conditions” (emphasis in original).  C. Bryant PFT, Exh. D. 


Under the Department’s wetlands regulations, the written opinion of the NHESP is presumed to be correct as to whether the project will have a short or long term adverse effect on rare species habitat.  310 CMR 10.37.  Mr. Gilmore properly relied on the NHESP opinion.  The Petitioners challenged the Department’s position on three grounds, that the observations of Michael Moore demonstrate that another aquaculture project decreased terrapin populations, the project site is prime brumation habitat, and the NHESP condition prohibiting the use of nets essentially prohibits the floating bags because they are made of “net” material.  Michael Moore, a resident of Ram Island, stated that he had not seen terrapins since an aquaculture project was installed near some basking rocks off Ram Island.
  Michael Moore also stated that the NHESP should know the nesting areas and that terrapins can become entangled in aquaculture equipment, so the presence of terrapins should be considered when planning aquaculture leases. Id.  In fact, NHESP confirmed that Job’s Cove is mapped Diamondback terrapin habitat, required the Assessment, and based upon the Assessment, imposed conditions on the project to avoid a “take,” including the prohibition on nets, no wake rule, and time of year restrictions on mooring work.  At the hearing, the Petitioner sought to establish the expertise of Michael Moore to provide an opinion, but he did not testify as a witness.  Anderson Cross.  Michael Moore’s letter did not evaluate Job’s Cove or the Applicant’s project, nor does it constitute an expert opinion that no aquaculture should be allowed within terrapin habitat.  He stated he would oppose an expansion of the Cowell operation, not that it should be eliminated.  He did not review the report prepared for NHESP on the Applicant’s project in Job’s Cove or the NHESP opinion.  Michael Moore’s letter, which is not testimony, is not sufficient to rebut the presumption afforded the NHESP opinion upon which the Department relied.  


As to the Petitioner’s insistence that the site is prime brumation habitat, Job’s Cove is unquestionably within mapped habitat and the assessment confirmed that brumation occurred near the site.  The presence of significant habitat serving an important wildlife function does not mean that the project must be prohibited, but that it must undergo the special review procedures in the wetlands regulations and NHESP regulations.  The Applicant here has complied with those procedures.  Finally, as the Department notes, the Applicant must comply with conditions imposed by NHESP under 301 CMR 21.00.  The condition related to the time of year when mooring work can be conducted is intended to protect brumating terrapins.  The project was clearly described as an oyster farm using enclosed floating bags rather than bottom-cultured in trays which are covered by large flat nets.  If the NHESP had intended to prohibit the use of floating bags, as well as other types of nets, it presumably would have stated that oyster cultivation could not occur at the site.  I understand the reference to nets as a prohibition on use of nets other than the floating enclosed bags.  In any event, NHESP is in a position to enforce the condition, which was imposed to avoid a “take” rather than to meet the regulations of the wetlands program. 
Accordingly, I conclude that the Petitioner has not provided sufficient evidence to rebut the presumption afforded the NHESP opinion under the regulations.  NHESP determined that the project would not adversely affect the habitat of the Diamondback terrapin.  The Department properly relied on the presumption.  I find that the Applicant complied with the procedures at 310 CMR 10.37 and the project complies with the performance standard at 310 CMR 10.25(7).   
CONCLUSION

I recommend to the Department’s Commissioner that the Superseding Order of Conditions issued to the Applicant be sustained, with a revision to reference the April 30, 2010 plans.  
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                                                                                     _______________________

                                                                                                 Pamela D. Harvey

                                                                                                 Presiding Officer

NOTICE- RECOMMENDED FINAL DECISION
This decision is a Recommended Final Decision of the Presiding Officer.  It has been transmitted to the Commissioner for his Final Decision in this matter.  This decision is therefore not a Final Decision subject to reconsideration under 310 CMR 1.01(14)(e), and may not be appealed to Superior Court pursuant to M.G.L. c. 30A.  The Commissioner’s Final Decision is subject to rights of reconsideration and court appeal and will contain a notice to that effect.  
Because this matter has now been transmitted to the Commissioner, no party shall file a motion to renew or reargue this Recommended Final Decision or any part of it, and no party shall communicate with the Commissioner’s office regarding this decision unless the Commissioner, in his sole discretion, directs otherwise.

� The American Oyster is native to the Buzzards Bay area.  Background information on shellfish and aquacultural techniques is available from the Massachusetts Aquaculture White Paper at �HYPERLINK "http://www.mass.gov/czm/wpwaterq.htm"�www.mass.gov/czm/wpwaterq.htm�. Numerous research studies on aquaculture worldwide are cited in the record. 


� The use of this term, although frequent, was not always consistent in specifying what material was referenced. 


� In the United States, the Diamondback terrapin is the only turtle species called a terrapin, while in other English-speaking countries, the term may refer to other turtle species.  


� With the exception of the Latin names of plant species, text is shown in italics for emphasis. 


� Simply put, polychaetes are marine worms. Mollusks include squid, octopus, and snails, as well as shellfish; oysters are bivalve mollusks.  Macrophytic algae refers to types of what is commonly called seaweed.


� The Department’s Boston Office has video capability, but the hearing was held in the Southeast Regional Office. Due to the timing of the filing of the motion, it was not possible to change the location of the hearing.


� The performance standard for rare species is also stringent, no short-term or long term adverse effect on rare species habitat.  I address Diamondback terrapin habitat in the following section, applying the more stringent performance standard of 310 CMR 10.37 and 310 CMR 10.25(7). 


� A substantially similar plan in the record is undated.  It appears that the February 28, 2010 date was carried over from the Notice of Intent form rather than the plan itself.  


� I believe the Applicant erred in stating an amount per season, where the measure from which this figure was derived, 20 g. per m(squared) per d, was a measure per day, so that the amount would be much higher.  


� I would anticipate further research into oyster aquaculture, as it has been identified as a method to control nitrogen in coastal embayments.   


� According to the Massachusetts Aquaculture White Paper, and not disputed by any party, generally 40% of nutrients are released to the water column, 30% fall to the bottom as particulate matter, and 30% are removed in the harvest, resulting in a net decrease in nutrients from the ecosystem.  See supra, fn 1.  Shellfish operations unquestionably generate waste, with a study in Japan finding that a raft holding 350,000 to 630,000 oysters produced 16 metric tons of feces and pseudofeces and 4.5 tons from fouling organisms, with 20 to 30% deposited on the bottom.  Id.


� A “take” is a defined term in the NHESP regulations at 321 CMR 10.02 that refers to harm or disturbance of an animal, as distinct from the wetlands regulations that protect habitat of rare species rather than the animals themselves. 


� The letter from Michael Moore states that he “cannot recall having seen them since Scotty [Cowell, an oyster farmer off Ram Island] states he’s worked there.  Maybe he has seen them and they are doing fine?  But if there were any intent of expanding his lease to the east of these rocks, then this favored turtle spot would indeed be thoroughly hemmed in for them.  I would not support such an expansion if asked, even if they are still there.”  Puffer PFT, Exh. D.





