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24 February 2016

Beaver Lake Realty Company

Attn: Ms. Susan Dorward

219 Beaver Lake Road

Franklin, New Jersey 07416

Sent via Email

Dear Ms. Dorward:

Princeton Hydro submits this following report which reviews and discusses the potential environmental impacts associated with the proposed Sparta Mountain Wildlife Management Area (WMA) Forest Stewardship Plan (FSP).  Our review of the FSP focuses on the potential impacts of the NJDEP’s proposed 10-year forest stewardship activity on the water quality and ecological integrity of both Beaver Lake and the streams that flow through the Sparta Mountain WMA.  

Overview of Proposed Forest Stewardship Plan:

The FSP was developed by the NJDEP Division of Fish and Wildlife with assistance from two State approved foresters: Jeremy M. Caggiano and David Donnelly.   The FSP is intended to satisfy five (5) primary objectives:

· Maintain the woodland’s ecosystem health, diversity and integrity, 
· Protect and enhance the WMA’s hydrologic resources, 
· Inventory and monitor priority wildlife populations and habitat for said wildlife that exist in the WMA and evaluate how the FSP will affect these resources, 
· Provide compatible wildlife related recreational opportunities and facilities, and 
· Continue the management of the WMA’s woodlands in a manner consistent and compliant with the Forest Stewardship Council’s (FSC) Principles and Criteria. 

There are two sub-elements of the FSP’s objective to protect the WMA’s hydrologic resources:

· Adherence to the guidelines set forth in the NJ Forestry and Wetlands BMP Manual when conducting logging  operations in and around riparian areas, and  

· The selective removal of portions of the wetland overstory canopy to improve habitat for basking turtles.
As noted above, Princeton Hydro’s report focuses on the FSP’s proposed impact to the WMA’s hydrologic resources.  In particular, our assessment of the FSP focused on the possible short and long-term impacts of the proposed logging operations on the water quality and aquatic resources of the WMA’s streams and adjacent Beaver Lake.   Although Beaver Lake is not actually located within the physical boundaries of the WMA, it is surrounded by WMA lands.  Areas within the WMA surrounding Beaver Lake and its tributaries can be characterized as steep slopes.  As such, the Beaver Lake watershed, especially those portions draining to the southern and western coves of the lake and adjacent wetlands, could be negatively affected by the FSP.  
As an initial matter, we note that the WMA is located within the Preservation Area of the Highlands Act and portions of the area have been designated by the New Jersey Highlands Council as a High Priority Conservation Area; Township of Hardyston Highlands Preservation Area Master Plan Element (2011, 2015).  Typically activities within such areas would be subject to compliance with the highest environmental standards, including those of the Highlands Water Protection and Planning Act rules, NJAC 7:38.  These activities also should be subject to the Flood Hazard rules (NJAC 7:13) which limits disturbance’s to the riparian and floodplain areas abutting streams and lakes, and the Freshwater Wetland rules (NJAC 7:7A) which limits the disturbance of wetlands and their associated transitional (buffer) areas.  Work done under the FSP should also be conducted in a manner that is consistent with the State’s Surface Water Quality Standards (NJAC 7:9B) and the protections afforded to State and Federal threatened and endangered species (regulated via various NJDEP rules and Federal acts).  Nonetheless, regulatory exemptions for approved forest stewardship plans exist within the otherwise applicable rules.   
Potential Impacts of the Proposed FSP on the WMA’s Water and Wetland Resources 

As per NJAC 7:9B, The New Jersey Surface Water Quality Standards, all the waters encompassed within the Sparta Mountain WMA are classified as both FW1 and Category-1 (C-1) waters.  As defined within NJAC 7:9B:

“FW1” means those fresh waters….that are to be maintained in their natural state of quality (set aside for posterity) and not subjected to any man-made wastewater discharges or increases in runoff from anthropogenic activities. These waters are set aside for posterity because of their clarity, color, scenic setting, other characteristics of aesthetic value, unique ecological significance, exceptional recreational significance, exceptional water supply significance or exceptional fisheries resource(s).

“Category one waters” means those waters designated….for purposes of implementing the antidegradation policies….for protection from measurable changes in water quality based on exceptional ecological significance, exceptional recreational significance, exceptional water supply significance or exceptional fisheries resource(s) to protect their aesthetic value (color, clarity, scenic setting) and ecological integrity (habitat, water quality and biological functions).
The anti-degradation standards, as detailed in NJAC 7:9B-1.5(d), states the following with respect to the maintenance/protection of the existing water quality of C-1 streams: 

· Are to be protected from irreversible changes may be made to existing water quality that would impair or preclude attainment of the designated uses of a waterway.

· No changes shall be allowed in waters which constitute an outstanding National or State resource or in waters that may affect these outstanding resource waters.

· Shall be maintained in their natural state (set aside for posterity) and shall not be subject to any manmade wastewater discharges. The Department shall not approve any activity which, alone or in combination with any other activities, might cause changes, other than toward natural water quality, in the existing surface water quality characteristics. and  

· Shall be protected from any measurable changes (including calculable or predicted changes) to the existing water quality. 
Clearly the State has established very high water quality standards for FW1/C-1 streams and has enacted rules designed to protect the water quality of such streams from degradation, including “calculable or predicted changes”.  These changes extend to impacts to the aesthetic and ecological integrity of streams so designated.

As per the NJDEP regulations, C-1 streams are protected by a 300 foot riparian buffer. That buffer extends in either direction from the top of bank or the center line of a stream that does not have a well-defined bed and bank.  Additionally, as per the freshwater wetland rules, all of the wetlands located within the WMA are classified as Exceptional Resource Wetlands.  Such wetlands are recognized for documented habitat or presence of threatened or endangered species and/or association with trout production waters.  Wetlands so classified are protected by a 150 foot transitional area, commonly referred to as a wetland buffer.

Finally, as well documented within the correspondence received from the NJDEP Office of Natural Lands Management – Natural Heritage Program (December 2013), the WMA harbors and/or provides habitat for a variety of State and Federal listed species.  The Natural Heritage Program assessment of the site was based on the Departments’ review of various sources of data related to threatened and endangered species and State species of Concern; specifically the NJDEP Landscape Project Database, the NJDEP Biotics Database and the Natural Heritage Database.  As per the letter received from the NHP, the WMA provides the following documented species sightings and/or the occurrence of T&E supporting habitat:

· Rare Plants/Ecological Communities Possibly On Site

· Rare Plants/Ecological Communities On Site/Immediate Vicinity

· Natural Heritage Priority Sites On Site,

· Landscape 3.1 Species Based Patches On Site, and 

· Landscape 3.1 Vernal Pool Habitat On Site.
The list of reported species encompasses various rare plants, mammals, avifauna, herptiles and amphibians, many of which are directly associated with the stream, wetland and riparian features of the WMA.  Although not affecting every one of the 33 treatment areas, vernal pool habitat was relatively common and documented as occurring throughout the site.

The occurrence of rare, threatened and endangered species is also documented in the Sparta Mountain WMA Rare Species Surveys (Prepared by Wild Ridge Plants, LLC - Summer - Fall 2013).  Some of the study’s significant findings include the following:

· Twenty-six plant species listed on the most current New Jersey Natural Heritage list of rare plants were observed by Wild Ridge Plants, LLC with 47 total occurrences…Four of those species are listed as endangered with one species observed for the first time in New Jersey. 
· Interestingly many of the surveyed, previously disturbed utility right-of-ways actually supported a variety of rare species.  
· Invasive non-natives species (e.g. stilt grass and barberry) were more commonly encountered in the upland forest areas of the WMA.  This was attributed to the “higher nutrient and moisture availability levels. The report went on to caution that the proposed logging may result in “a more pronounced negative effect in these areas” and that these areas should be dealt with “very conservatively”.

· Wetlands and open-water habitats, including some under utility right-of-ways also were found to support a “high number” of state-listed species. 

· The report also notes that unrecorded rare species may be associated with the WMA’s “less explored” pond and lake ecosystems.  
Although Princeton Hydro’s focus is on the potential impacts of the proposed FSP on the streams and wetlands of the WMA, the sensitivity of the WMA’s streams and wetlands is directly linked to the overall ecological integrity of the site.  As part of the FSP a Plant Stewardship Index (PSI) was conducted of each of the potential “treatment” areas (sections of the WMA proposed for logging).  Developed by the Bowman’s Hill Wildflower Preserve, the PSI is a tool that can be used to quantify the floristic quality of a given site.  The value of doing so lies in the ability to assess, using an unbiased metric, the existing quality of a site and how that floristic quality and diversity of the site has been altered as a result of some type of development activity.  The tool can also be used to quantify the value of a site after it has been restored.  As part of the FSP, the PSI was determined for each of the 33 treatment areas located within the Sparta Mountain WMA.  The resulting data, computed using site average and site aggregate data, yielded very high PSI values.  The analyses also reported that of the 127 surveyed plants, 109 (86%) were determined to be native to New Jersey.  
Overall, the PSI data compliments the wetland, stream, vernal pool and riparian data further establishing the proposed forestry management areas as ecologically complex and sensitive to disturbance.  Similar data confirming the uniqueness of the plant community representative of the WMA is contained in the New Jersey Audubon’s Sparta Mountain Summary Baseline Monitoring Report.  The findings of that study can be summarized as follows:

Fourteen (14) species or approximately 5.5% of all observed species were given the highest coefficient of conservatism values (Ranks 9 and 10), which areas associated with a narrow range of pristine habitats. It is noteworthy that some of these species are not recognized as of yet by the NJDEP as State listed species.   The report goes on to recommend “that repeated measurements over time (e.g., every 3 to 5 years) be performed to document the rate of ecological health improvements and demonstrate effectiveness of stewardship activities. In general, quantifying ultimate success should be based upon exceeding all stated thresholds”.  Such periodic surveys would be one way to assess the long-term consequences of the proposed logging operations on the health and ecological complexity of the WMA’s plant communities.

Based on the above, it is appropriate to conclude that the Sparta Mountain WMA is an ecosystem characterized by high quality, anti-degradation streams, vernal pools, exceptional resource wetlands, and habitat supportive of a variety of threatened and endangered species.  Additionally, the WMA’s streams at a minimum are considered trout maintenance waterways.  As a result, the site’s wetlands should be protected by a 150 foot wide transition area, the streams by a 300 foot riparian buffer, and vernal pools by a 300 foot buffer.  There also should be timing restrictions which will determine when work can be conducted in areas supporting certain State and/or Federal listed species.  The FSP, however, does not conform to these environmental requirements and as result, without the mitigation required by these regulatory programs, can be expected to have a deleterious effect on water quality and these high quality natural resources.   

The Need for Proper Stormwater Management and Site Operations Best Management Practices
It is well recognized that without the proper best management practices (BMPs) in place, silvaculture can lead to serious water quality impacts.  Most often major logging and tree removal operations occur in relatively undeveloped areas.  These areas often serve as a direct source of both surface and sub-surface flows to the headwaters of high quality streams and associated wetland and riparian areas.  It has been clearly established that the Sparta Mountain WMA is characterized by an extensive amount of high quality wetland and stream features.  Additionally, review of the USDA Soils Survey database confirms that many of the site’s mapped upland and hydric soils are erosion prone and/or sensitive to disturbance and compaction.  Such impacts are exacerbated on the more steeply sloped portions of the site where the soils are thin, the depth to bedrock shallow and vegetative cover may be difficult to re-establish.   

Thus, given the quality of the WMA’s natural features, the propensity for the site’s soils to erode once disturbed, the proximity of the some of the treatment areas to streams and wetlands, the relative impacts of large scale silvaculture operation on the water quality pf the WMA’s streams and the biota supported by these streams could be significant.  Any of the following impacts are expected to occur: 

· Alteration of the streams’ hydrologic properties (baseflow, storm-flows, hydrologic regime),

· Increased water temperature resulting from the removal of a significant portion of the overstory canopy,

· Increased sedimentation with the streams resulting from soil erosion caused by actual logging operations or due to an increase in stormwater runoff triggered by a change in the vegetative cover and stability of the logged area and areas immediately adjacent to the logging operation, including access roads and staging areas, and 

· The accelerated eutrophication of streams caused by the importation of added nutrients (phosphorus and nitrogen), which again is linked to an increase in stormwater runoff resulting from soil compaction, loss in vegetative cover and the instability of logged/cleared areas and areas immediately adjacent to the operation or supporting the operation.

These direct impacts to the water quality of the affected streams trigger changes in the biota supported by the streams.  These changes are manifested as a decrease in the streams’ ecological integrity, services and functions as well as those of their attendant wetlands and riparian areas.  

While Beaver Lake is not within the WMA, as noted above it is surrounded by WMA lands and the lake’s two major wetland complexes are subject to inflow originating in part from WMA lands.  The hydrologic, sedimentation and nutrient impacts experienced by the streams within the WMA could equally affect the lake.  Even though its watershed is not extensively developed Beaver Lake is already displaying properties of eutrophication.  This suggests that the lake is sensitive to even minor changes in nutrient loading.  The most obvious symptom of eutrophication is the increasing intensity and duration of cyanobacteria (Lyngbya) blooms.  Increases in the amount of nutrients entering the lake, even if relatively minor, could promote more intense and widespread blooms.  Likewise unchecked sediment loading to the lake, or the adjacent wetlands that provide fish spawning and nursery habitat, could diminish the ecological value of the lake and impact its aesthetic properties.

Proposed Mitigative Measures

As per the FSP the “treatment” of the site will occur over an extended 10 year period.  During each year the “treatment area” could range from as little as 15 acres to as much as 120 acres.  The greatest amount of site disturbance appears to be associated with years 5, 7, 8 and 10.  During those given years as much as 120 acres could be managed in some capacity.

The NJDEP recognizes the potential impacts that the FSP could have on the waters of the WMA, but the FSP does not comply with the stringent environmental standards applicable to the high quality natural resources found within the WMA, as would be provided by the NJDEP’s rules and standards applicable to Highlands, wetlands and flood hazard areas.  The National Association of State Foresters (NASF) and the Society of American Foresters (SAF) have developed guidance designed to decrease the direct and indirect impacts of logging operations on streams, wetlands and riparian areas.  Some but not all of the necessary and appropriate mitigative measures are incorporated into the FSP prepared for the Sparta Mountain WMA.

Summary of Findings

Obviously any land clearing, vegetation removal or logging has the potential to impact the WMA’s water and wetland resources, and even the best mitigation measure will eventually fail if not properly maintained.   As such, we feel that it is imperative that:

· Greater detail be provided of the measures proposed that will actually be implemented at sites adjacent to wetlands, streams, vernal pools, etc.  This includes road crossings and staging areas. It would be beneficial to have actual examples or engineering details of each proposed mitigation measure.

· In section 5.2 of the FSP, specifics are provided with respect to the maintenance of operational buffers from streams, wetlands and vernal pools.  Specifically the FSP proposes the following as a means of decreasing the potential loss or impact to these sensitive environmental features:

· Any trees and snags ≥ 5 inches dbh with exfoliating bark will be retained within 300 feet of all wetlands. 

· If necessary, motorized equipment will only be used in wetlands (not vernal pools or wood turtle streams) between November 1 and March 31. 

· Motorized equipment, selective foliar and radiarc herbicide applications will not be conducted within 900 feet of a vernal pool between March 1 and August 31. 

· Motorized equipment will not be used within 300 feet from wood turtle streams. 

· If forest management is to be done near bog turtle habitat, temporary flagging will be used to mark a 100-foot buffer from bog turtle habitat during forestry activities and removed when completed. 

· No heavy machinery will be used within 100 feet of bog turtle habitat, including the creation of logging roads or skid trails. 

· Only hand application of glyphosate
 or other wetland-approved herbicide to control invasive plant species will be used within 100 feet of bog turtle habitat, if needed. 

· 
Although the FSP does establish operational buffers from sensitive aquatic and wetland habitats, all work should be conducted in a manner consistent with the NJDEP
 limitations imposed for disturbances within stream riparian buffers and vernal pools (seeking < 300’) and wetlands (seeking < 150’).  
· NJDEP also should conform to requirements of individual Flood Hazard and Freshwater Wetland permits.  
· As per the recommendation contained in the New Jersey Audubon’s Sparta Mountain Summary Baseline Monitoring Report PSI analyses should be repeated immediately after and then at set stages of regrowth of harvested areas to document each area’s restoration and ensure that high quality floristic sites are not overtaken by invasive non-native species.
· Although the FSP notes that it will follow the impact mitigation and soil erosion control guidance contained in the New Jersey Forestry and Wetlands Best Management Practices Manual, that document is dated (1995).  The widths of the Streamside Management Zones are not consistent with the buffer requirements of either NJAC 7:7A or NJAC 7:13, which requirements should be applied to this sensitive natural area.
· We are somewhat concerned about the plan’s proposed “selective removal of portions of the wetland overstory canopy to improve habitat for basking turtles”.  While we acknowledge the benefit of such an activity relative to improving turtle habitat the removal of trees within the riparian corridor of a C-1 stream is highly regulated by the NJDEP.  Our concern is how such clearing could adversely increase the temperature of the stream impacting the stream’s ability to support trout and other temperature sensitive organisms.  Additionally, greater exposure to sunlight could increase the growth of algae and invasive aquatic plants in the stream decreasing the stream’s ecological value.  A canopy removal/thermal impact analysis
 should therefore be conducted when such clearing affect greater than 100 foot span of a stream.
· We recommend that some type of routine water quality monitoring be conducted whenever there is disturbance in or adjacent to streams.  This could be as simple as the in-situ measurement of turbidity or the lab analysis of the in-stream concentration of total suspended solids, monitored at a downstream station from the area of work.  This sampling should be conducted at 1-2 week intervals and after every storm event that generates greater than 1.5” of rainfall.  These data should be posted weekly for public review. 
· In concert with the above monitoring program, an Action Plan needs to be in place that defines exactly what is to be done in the event that there is an acute increase in-stream turbidity or the measured concentration of total suspended solids.  This will provide a means of ensuring that a problem that threatens the quality of a stream or wetland resource is quickly and properly corrected.
· We feel that an BMP Operations and Maintenance Plan be developed that identifies the actual measures that will be implemented at each site and includes daily inspection and reporting sheets that can be posted on-line that demonstrates that BMPs are being inspected, maintained and replaced as needed over the course of the logging operations that have the potential to result in the disturbance of wetlands, streams, riparian areas and/or vernal pools.
The FSP, and the measures, Action Plan and Operations and Maintenance Plan outlined above, should be developed with input of appropriate stakeholders, including the residents of Beaver Lake, and the general public. 

Should the Beaver Lake Realty Company have any questions or comments relative to our analysis of the Sparta Mountain WMA Forest Stewardship Plan please feel free to contact me.

Sincerely,
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Stephen J. Souza, Ph.D.

President, Princeton Hydro, LLC
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� It should be noted that recent data suggests that amphibians are especially sensitive to glyphosate pesticides.


� As defined in NJAC 7:7A and NJAC 7:13


� For Example; Modeling the Effects of Riparian Buffer Width on Effective Shade and Stream Temperature, June 2007, Publication No. 07-03-028; Washington State Department of Ecology.
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