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1.0 OBJECTIVE 
 

This document describes the proposed management and monitoring plan for maintaining the quality 
of water resources at the proposed planned residential community and golf resort known as Lost 
Lake Resort (LLR) in Forestburgh, Sullivan County.  This document includes an analysis of the 
potential impacts from the LLR development, and the proposed actions and protocols for turf 
management, pest management, chemical and petroleum storage and spill response, and surface 
and groundwater monitoring.  Because the LLR project is in the planning stages, some further 
refinement and changes to this document are anticipated after the final site layout and design are 
completed.  This plan was developed as part of the larger Draft Environmental Impact Statement 
completed for the project by Double Diamond Corporation, the developer for the LLR.   
 
In order to prepare this preliminary plan, CMX evaluated the potential impacts to surface and 
groundwater quality from the overall development, and especially as related to the maintenance of a 
golf course and from other managed turfgrass areas.  This plan focuses on the following aspects of 
the LLR: 
 

a) Potential impacts to the Bush Kill and Neversink Rivers, which receive run-off and 
groundwater baseflow from the Lost Lake property 

b) Potential impacts to groundwater quality 
c) Mitigation measures in the form of turf and pest management plans 
d) The turf management operations for the proposed golf course 
e) Mitigation measures related to impacts to surface water and groundwater 

 
As part of our evaluation, CMX reviewed the following documents that were prepared for the LLR: 
 
Conceptual Design Plans – LLR, 8/13/09, prepared by Brinkash Associates, Inc. and LLR, Inc. 
 
PRELIMINARY STORMWATER POLLUTION PREVENTION PLAN AND EROSION AND SEDIMENT 
CONTROL REPORT , January 7, 2010, prepared by Brinkash Associates, Inc. (and referred to herein 
as the Stormwater Management Plan or SWMP). 
 
In addition to the above sources, CMX relied on site-specific soil data collected in 2007.  Based on 
our evaluation, it is our professional opinion that the resort community and golf course as proposed 
does not represent any unreasonable risk to the groundwater and surface quality of the area.  The 
remainder of this document presents the findings and basis for our opinion.   
 
2.0 POTENTIAL IMPACTS TO THE BUSH KILL AND NEVERSINK RIVERS 
 
The LLR contains much of the western headwaters of the Bush Kill, and includes six (6) tributary 
streams.  The Bush kill discharges to the Neversink River approximately 5.7 stream miles to the 
southeast.  There is also a dammed lake (Crane Pond) between the Resort and the River confluence.  
The largest tributary dissects the site south of St. Joseph Road and meets with the Bush Kill at the 
southeast portion of the property.  Upstream from this point, the discharge from Lost Lake (Trout 
Lake) flows directly into Bush Kill at a point just off-site to the east.  Lost Lake, Bush Kill, and all of 
the tributary streams are each designated as a Class B water body, with the Bush Kill also 
designated as Trout Water.  Recent New York Department Environmental Conservation (NYSDEC) 
and Tim Miller Associates (TMA) staff stream surveys at the site suggest that two (2) of the tributary 
streams may be reclassified as suitable for Trout Spawning (TS) waters.  As such, these waters 
contain valuable and sensitive fisheries which warrant special protection to minimize and preclude 
adverse effects from the LLR development.  These adverse effects could potentially occur in the form 
of point and non-point source discharges to the lake and streams that contained sediment, nutrients 
from fertilizers, impervious surface run off, and golf course chemicals contained in surface water run 
off and groundwater baseflow.  The potential sediment impacts are a concern primarily during the 
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construction phase(s) of the project when the change from a forest ecosystem to mixed wooded, 
residential, and recreational land (golf & trails) uses occur as the ground surface is disturbed and 
replaced, in part, with different cover.  The potential nutrient and chemical impact is of concern after 
development from ongoing maintenance of turf, and from pavement run off.   
 
2.1 Protection and Mitigation Measures 
 
The majority of potential adverse impacts to the site’s water resources are from increased sediment 
loading to surface water during construction phases; and, post-construction impervious surface run 
off.  Both concerns are addressed by the SWMP designed by Brinkash and Associates.  This SWMP 
complies with the New York State Stormwater Design Manual, April, 2008; and, New York Standards 
and Specifications for Erosion and Sediment Control, April 2005.  The Brinkash report describes 
detailed modeling of the watersheds and containment of the various storm event scenarios, and 
focuses on both the construction phase and post-development condition.  As further described in 
this section, it contains various Best Management Practices (BMPs) that are recognized by NYDEC as 
effective in managing stormwater during the construction and post construction periods. 
 
The post-construction concerns from turf management are addressed through the development of 
recommended practices for the golf course management, and development of turf and pest 
management protocols.  Although the use of fertilizers, herbicides, pesticides, and other related turf 
chemicals, has led to a perception that turf systems are a major contributor to nonpoint source water 
pollution, a properly managed turf surface is much more likely to reduce or preclude surface water 
run off, and provide water quality filtering of contaminants.  The surface and groundwater sampling 
program is discussed in Section 5.0 of this preliminary plan, and sets forth a program to monitor Lost 
Lake and the major tributaries to the Bush Kill to ensure water quality is maintained, and to provide 
early notice should activities at the site result in measurable water quality impacts.   
 
Construction Phases 
 
The golf course construction and other larger-scale construction activities (e.g., roads and amenities 
near Lost Lake) pose the greatest risk for sediment impact to the surface water.  The SWMP includes 
several methods to address sediment.  The overall strategy for the erosion and sedimentation plan is 
to route upland surface run off to diversion trenches and swales, and away from exposed areas.  This 
method greatly reduces the volume of sediment-laden run off water.  The following temporary 
controls included in the stormwater management plan are intended to eliminate erosion and control 
sedimentation: 
 

1. The disturbed areas will have perimeter filter fabric fencing. 
2. Run off water will pass through sediment traps sized for the 50-year storm event.   

Sediment will be removed as needed to maintain the trap capacity. 
3. Exposed areas will be temporarily seeded and mulched where feasible. 
4. Sediment traps will discharge to low velocity rock and vegetated swales, which will 

discharge to a sedimentation basin.  Discharge from the basin will pass through a 
skimmer, which removes the cleanest water first and allows more time for sediment 
to settle.   

 
Implementation of these measures should preclude any significant increase of sediment to surface 
waters. 
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Post-Construction Phases 
 
Historically residential subdivisions were permitted to alter the natural system spatially, physically 
and chemically, ultimately altering the post-development biological and ecological system.  Large 
amounts of wetland fill and stream relocations were permitted to achieve the desired site layout, 
drastically affecting the way in which the area could function as a natural system.  The results were 
usually devastating to the natural system.  Today, we have extensive knowledge and experience 
dealing with nutrient loading and methods to reduce the loading to the maximum extent practical.  
The planners and designers of the Lost Lake site are striving to accomplish this goal by mimicking 
the pre-existing natural hydrological system to the extent feasible.  The methods employed to 
accomplish this goal include maintaining the natural forest setting throughout the property to the 
extent possible, maintaining the existing 268 acres of wetland areas and water bodies, capturing 
and infiltrating stormwater from impervious surfaces, and creating stormwater systems that mimic 
natural environments capable of sequestering nutrients before they reach stream and lake systems.  
 
The result of clearing forest and placing impervious surfaces such as buildings and roads will have 
an effect on the area.  These effects are expected to be mitigated by taking measures that will 
decrease tree removal to a minimum, mitigating tree removal by re-planting, creating riparian buffer 
systems, and controlling the volume and rate of stormwater runoff.  Tree removal will be limited to 
the minimum feasible for constructing the required infrastructure and prepare the lots for buildings, 
driveways, and stormwater facilities.  Natural buffers of at least 100 feet and 50 feet will be placed 
around all state-regulated wetlands and streams, respectively, on the site, creating an extensive 
buffer along waterways that will remain in perpetuity.  This will allow the ecological systems that 
currently exist to continue to function as they currently do by providing woody debris and cover for 
macro invertebrates, fish and other residing organisms and maintain water temperatures.   
 
The development style for LLR incorporates natural landscaping for the entire property, and 
maintains the existing conditions to the extent feasible, which minimizes tree removal and lawn 
surface at residential areas.  Tree removal will be restricted by the Restrictions and Covenants 
Agreement that all property owners must accept, and which is enforceable by the Homeowners 
Association.  The recommended restrictions related to residential landscaping are: 
 

• Removal of any tree greater than three (3) inches in diameter from within twenty (20) feet of 
the lot boundaries (except where driveways and structures are located) will be prohibited 
unless approval is obtained from the Homeowners Association. 

• Within 90 days of completion of a dwelling exterior, the outside ground surface that was 
disturbed shall be covered by mulch, grass, or shrubbery. 

 
Overall, minimizing lawn space will reduce the likelihood of any surface runoff and potential 
pollutants and nutrients entering the Bush Kill.  Providing a natural forest setting surrounding the 
homes and roadways will substantially decrease the pollutant loading on the Bush Kill in the same 
manner as a natural forest: evapotranspiration, interception of rainfall, sequestering of nutrients, 
etc.   
 
The strategy of collecting and managing stormwater at it’s source is very effective in reducing 
pollutant loads by reducing overland flow.  Mitigating stormwater runoff at it source begins with 
developing a means to capture stormwater from rooftops.  On-lot drywells will be utilized to collect 
the run-off from the roof-tops of the residential units and infiltrate the 100-year and smaller storm 
events.  Drywells will be provided as an effective means of ground water infiltration in areas where 
soils are suitable for infiltration.  Dry wells reduce peak run-off volume and increase recharge to 
groundwater, and preclude surface runoff that might otherwise affect stream water quality.  Rain 
gardens are proposed for lots where soil permeability rates overly restrict infiltration. 
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Other “at source” infiltration devices include extensive vegetated infiltration trenches between 
homes, seepage beds and permeable pavements.  The SWMP contains maintenance protocols that 
will keep these facilities functioning properly for an extended period of time. 
 
Areas where stormwater cannot be infiltrated either due to soil type or storm event will be conveyed 
between lots and in street right-of-ways via culverts, and vegetated swales that are proposed to 
serve as filter strips.  Typically, these swales and culverts will be designed to carry the 10-year storm 
with provisions to safely pass the 100-year storm event without damage.  As design calculations 
dictate, swales will either be grass lined with temporary matting to be in place until stabilization or 
the swales will be rip-rap lined where necessary.  Higher velocities and shear stress will necessitate 
the rock lining in areas of excessive flow and/or steep sloped swales.  Most conveyance structures 
will flow into wet detention basins to attenuate post development flow rates. Unique outlet structures 
were designed to control flows from all year storm events.  Each basin bottom will be lowered six 
inches below the primary outlet to allow for extended detention, infiltration, evapotranspiration and 
water quality controls.  If possible, the basins will be managed as wet meadow with grass no shorter 
than 6 to 8 inches.  Trees and brush with extensive woody root systems shall be completely removed 
from embankments to prevent the embankments from destabilizing and seepage routes from being 
created.  Extended detention wet ponds should have enough volume to account for sediment 
accumulation over time preventing sediment and nutrients from discharging from basins and 
entering the streams.  Also, the basins will have sediment forebays, which allow incoming sediment 
to settle prior to entering the basin.  The forebays also allow easier sediment removal. 
 
Impervious surface run off that does not infiltrate or evaporate prior to reaching a stormwater basin 
will benefit from passive treatment as it infiltrates through the basin bottom, based on studies 
performed by USEPA: 
 

“Numerous studies have shown that stormwater infiltration BMPs have a minor risk 
of contaminating either groundwater or soil.  Perhaps the most comprehensive 
research was conducted by USEPA, summarized in “Potential Groundwater 
Contamination from Intentional and Nonintentional Stormwater Infiltration” (Pitt et al, 
1994).  The publication presents a summary table that identifies the potential 
pollutants to contaminate groundwater as either low/moderate, moderate, or high.  
Of the 25 physical pollutants listed, only one has a high potential 
(chloride)…Pentachlorophenol, cadmium, zinc, chromium, lead, and all pesticides 
listed are classified as having “low” contamination potential.  Even nitrate which is 
soluble and mobile…is only given a “low/moderate” potential”.    

 
Given the extensive grass-lined swale network and grass-lined basins that are proposed for the 
project, and the capacity of the system to contain and safely pass the 100-year storm event, and the 
resultant water quality treatment benefits from infiltrating run off water through a grass surface, the 
potential for surface water and/or groundwater impact from stormwater run off is not considered to 
be significant for the development. 
 
2.2 Conclusion 
 
The stormwater management plan that has been proposed for the site addresses the potential for 
increased sediment in run off water during construction using recognized BMPS.  Overall, increased 
sediment load should not pose a significant adverse impact to the surface water bodies at the site. 
 
The post construction impact by the increased impervious surfaces on the Bush Kill should also be 
mitigated through the water quality BMPs that are designed in the stormwater management plan.  In 
addition, the site design retains a natural setting with minimal tree removal, and establishment of 
the 100-foot wetland and 50-foot riparian buffers.   
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The residential areas will have little effect on the Bush Kill watershed due to minimal or non-existent 
turf cover, capture and infiltration of roof runoff, maintaining the forest setting for residential lots, 
the use of vegetated swales for any runoff, and the overall capacity of the stormwater system for 
containment and passage of the 100-year storm along with enhanced infiltration through the use of 
vegetated swales.  Likewise, the golf course, lake recreational areas, and amenity areas are not 
anticipated to have significant adverse impacts to the stream and its tributaries, given the extent of 
the stormwater management system, overall design methods, and standard operating procedures.   
 
The Neversink River is approximately 5.7 river miles from the LLR.  There is also a dammed lake 
(Crane Pond) between the Resort and the River confluence.  Given the distance and the sink of a 
dammed lake, as well as the substantial dilution effects from downstream area baseflow 
contributions, no adverse affects to the Neversink River are anticipated.   
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3.0 POTENTIAL IMPACTS TO GROUNDWATER AND SURFACE WATER QUALITY FROM TURF AREAS, 
CHEMICAL STORAGE, AND WASTEWATER 
 
In order to assess potential risks from the managed turf areas, CMX evaluated the area soils and 
available scientific literature relative to the fate and transport of turfgrass fertilizers and pesticides.  
The proposed wastewater treatment method and chemical storage were also qualitatively evaluated 
for their potential to cause significant surface water and groundwater impact.  

 
3.1 Soils 

 
The soils on the property are mapped in the USDA-NRCS Web Soil Survey of Sullivan County as 
primarily the Wellsboro and Wurtsboro soil series.  Both soils are very deep, moderately well and 
somewhat poorly drained soils that formed in glacial till derived from quartzite, conglomerate, and 
sandstone.  These soils have moderate permeability in the upper soil horizons and very slow 
permeability deeper in the profile. 
 
A CMX Professional Soil Scientist conducted soil testing on June 19 and 20, 2007 to determine the 
feasibility of the soils for on-site sewage disposal.  Twenty-six (26) backhoe excavated test pits were 
advanced at accessible areas of the property.  In each test pit, the soil morphology was described 
according to National Cooperative Soil Survey (NCSS) Standards.  The soil was then classified to the 
series level and the seasonal high water table depth was determined.  Attachment 1 contains the 
individual logs that describe the conditions that were observed, and a test pit location plan. 
 
The soils encountered during this investigation were generally consistent with the soil mapping from 
the USDA-NRCS Web Soil Survey of Sullivan County, New York and would be classified as the 
Wurtsboro series.  These soils are characterized by a fragipan, which is a dense subsurface horizon 
that is both root restrictive and hydraulically restrictive.  A seasonal high water table as evidenced by 
redoximorphic features (drainage mottling) is present just above and within this hydraulically 
restrictive horizon.  One can assume that this seasonal high water table is perched above this 
hydraulically restrictive soil horizon, but no excavation was conducted below this horizon to 
determine if there was unsaturated soil material. 
 
Permeability testing was conducted at six (6) test locations for the most hydraulically restrictive soils 
horizons (fragipan).  The geometric mean for the six (6) tube permeability test samples was 0.3 in/hr.  
Attachment 2 contains the permeability test worksheets.  Based on the measured permeability rates, 
these soils were considered to have slow to very slow permeability.  From the perspective of the use 
of turf grass chemicals, the generally moderate to slow permeability rates of the site soils, and 
shallow seasonal high water table, should provide retardation and attenuation of any fertilizers, 
pesticides, or other such chemicals that might pass below the root zone.  Infiltrating water that 
eventually recharges the groundwater system will thus benefit from this natural water quality 
treatment. 

 
3.2 Scientific Literature Review 

 
Publications from leading research universities in the fields of turfgrass management were reviewed 
that pertain to turfgrass such as used at golf courses, and to fertilizer, herbicide, and pesticide 
application at golf course settings.  Of those publications reviewed, the researcher’s concluded that 
a turfgrass surface, such as a golf course, serves to: 1. enhance soil water retention; 2. nearly 
eliminates runoff except from the most intense storm events; 3. enhance biodegradation of synthetic 
organic compounds; and, 4. attenuate contaminants typically found in impervious surface run off.  
The publication search was not intended to be exhaustive on the subject, but rather to determine an 
overall conclusion regarding the environmental impacts.  These conclusions are qualified by the 
assumption that chemical use is performed by well trained and educated golf course 
superintendents who handle and use the products in accordance with manufacturer instructions. 














