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Introduction 
 
Ringwood Borough is located in the northern portion of Passaic County, bordering New York 
State.  The Borough has a diverse history and is enriched with an abundance of natural resources 
and scenic qualities.  Set among the Highlands, treasured for its rugged hilly terrain and 
important water supplies, Ringwood Borough provides critical habitat areas for State Endangered 
species, a rich forest ecosystem and a clean water source for many New Jersey Residents. 
 
Ringwood has witnessed considerable growth throughout the 20th century, but still retains its 
rural characteristics.  This has been achieved through the permanent preservation of open space 
areas that cover most of the Borough and also through natural limitations that have hindered 
development.  However, with increased development pressures, encroachments into 
environmentally sensitive areas have become an increasing concern.          
 
This Natural Resource Inventory (NRI) documents and characterizes Ringwood’s natural 
resource base.  The NRI, which will form the basis for strategies to protect the Borough’s natural 
resources base, is a building block upon which resource protection regulations will be developed.   
 
The natural systems that reflect the overall health and functioning of the environment transcend 
political boundaries.  Effective protection of the Borough’s natural resources and regional 
ecological systems will require both local and regional planning efforts.  Ringwood is located 
entirely within the Highlands Preservation Area, designated to help preserve and protect vital 
natural resources in the 1,000 square mile Highlands region in New Jersey.  Identifying natural 
resources and systems is the first step in protecting shared natural resources and ecosystems 
within the Borough, County and State.   
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Purpose and Objectives 
 
A Natural Resource Inventory (NRI) identifies, quantifies and describes the environmental 
resources present in the community.  Through mapping and description, critical factors can be 
identified and highlighted; this process forms the basis for determining relative importance for 
future planning efforts.   
 
GIS digital data has simplified the quantification and description of resource factors.  The ease 
with which data can be analyzed and displayed allows detailed study to be undertaken for a large 
area.  The inter-relationship of physical features and their relative importance can be identified.  
In this fashion, both competing and synergistic relationships among natural resources can be 
defined and explored.     
 
An NRI is particularly useful in identifying and describing many of the natural resources and 
factors that play a unique role in planning and community development.  It is often the basis for 
future efforts to establish land use and preservation policies in community planning documents; 
these documents will shape the future of the Borough. 
 
The purpose of this Natural Resource Inventory is to document in detail the resources and 
importance of what most intuitively view as an extremely fragile ecosystem.  The objective is to 
provide a firm basis for the establishment of sustainable policy and land use regulation by the 
Borough.    
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Climate1  
 
When viewed on a global scale, Ringwood is situated 
in the North Temperate Zone, the part of the Earth’s 
surface between the Artic Circle and the Tropic of 
Cancer.  Temperate forests occur in eastern North 
America and central Europe.  This forest biome has 
well defined seasons with distinct winters, but also 
have moderate climate and a growing season of 140-
200 days during 4-6 months frost-free months.  
Fertile soils support temperate forests and moderately 
dense forest canopy, which allows light penetration, 
promotes a well-developed and richly diversified 
understory and animal life. 
 
At a local level, the Borough is in the northern 
climate zone of New Jersey, comprised mainly of the 
counties stretching northeast from the southern 
boundary of Hunterdon County to the New York 
State Border.  Passaic County is generally not 
influenced by the Atlantic Ocean and therefore has a 
continental type of climate.  Prevailing winds are 
from the southwest in summer and from the northwest 
in winter.  Generally, January is the coldest month 
with a mean temperature of 28.9 degrees while July is 
the warmest with a mean temperature of 73.2 degrees 
Fahrenheit.  The annual average temperature is 50.9 
degrees Fahrenheit.  
 
The continental type of climate means that Ringwood 
generally has colder temperatures and greater snowfall in winter, with a greater average annual 
precipitation overall as compared to areas in central and southern New Jersey.  Snowfall amounts 
average anywhere from 40 to 50 inches, although the local weather station at Oak Ridge 
Reservoir indicates an average of 51 inches annually.  Spring and summer months tend to 
experience temperatures consistent with those found in the rest of the state, averaging between 
51 and 73 degrees Fahrenheit.  
 
The length of growing season, characterized by the dates of first and last killing frost, varies 
within the climate zone as well as from year to year.  However, the growing season averages 155 
days.  The average date of the last killing frost is May 4 and the average date of the first killing 

                                                 
1 “Divisional Normals and Standard Deviations of Temperature, Precipitation, and Heating and Cooling Degree 
Days”, Climatography of the United States No. 85. National Oceanic and Atmospheric.  “New Jersey Climate 
Overview”, Office of the New Jersey State Climatologist web site, URL 
http://climate.rutgers.edu/stateclim/njclimoverview.html, Rutgers University  
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frost is October 7.  Areas within the northern climate zone have, however, experienced killing 
frosts as early as mid-September and as late as mid-June. 

Another climate indicator is the hardiness zones established 
by the United States Department of Agriculture.  As depicted 
on the adjacent map, Ringwood Borough falls mainly within 
Zone 6a, with an average annual minimum temperature range 
of -5 to -10 degrees Fahrenheit.  The Indicator Plant 
Examples for Zone 6 include that are native to the region 
include:  

Quercus rubra (Red Oak)  
Pinus rigida (Pitch Pine) 
Prunus serotina (Black Cherry) 
Betula lenta (Sweet Birch) 
Kalmia latifolia (Laurel) 
Gaultheria procumbens (Wintergreen) 

 
Hardiness zones are critical for successful cultivation or 
maintenance of landscape plant material.  Landscape plants 
are rated by the minimum zone that can be tolerated.  As an 
example, if a shrub is rated as hardy in Zone 7a, it will 
tolerate an average annual minimum temperature of 0 to 5 
degrees Fahrenheit, and can survive in any Zone above 7a.  It 
would likely not survive winters in Ringwood Borough, however, as it is rated within Zone 6a.  
Aside from cold hardiness, a number of other factors affect plant growth.  These include soil pH, 
sun exposure, rainfall and artificial micro-climate factors.  Artificial micro-climate factors are 
those which can be altered by the nature of the built environment; proximity of buildings, 
artificial landform (severe grading), adjacency to a highway or parking lot and planting of 
material in planters or other elevated structures can all affect plant growth. 

Source:  Purdue University Center for 
New Crops and Plant Products 

 
Land Use/Land Cover 
 
According to 1995 data on land use/land cover published by the New Jersey Department of 
Environmental Protection (NJDEP), Ringwood Borough is primarily characterized by forested 
(65.3%) land cover.  Urban land cover accounts for 16.6% of the Borough while water bodies 
account for 12.6%.  The remaining land cover includes wetlands (5.1%), barren land (0.3%) and 
agriculture (0.2%). Figure 1 depicts a Level I (generalized) Land Use/Land Cover classification 
for the Borough based on the Anderson classification scheme, which was developed in the late 
1970’s as a standard for land use/land cover interpretation.  The Anderson scheme classifies all 
land uses first on a general level (urban, agriculture, forest, wetland, barren and water), then 
provides further general distinction along with detailed distinctions.  There are three levels of 
classification possible, Level III being the most detailed. 
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Table 1: Level I 1995 Land Use/Land Cover 

Land Cover Type Acres % 

Forest 11,745.9 65.3 
Urban 2,984.4 16.6 
Water 2,270.3 12.6 
Wetlands 921.3 5.1 
Barren Land 48.7 0.3 
Agriculture 28.1 0.2 

Total 17,998.6 100.0 
   
 
The forested areas in Ringwood are widespread, covering most of the Borough.  These relatively 
large tracts of woodlands are interrupted mainly by the reservoirs and urban land uses.  Urban 
land uses are primarily located along the road networks in the eastern portion of the Borough, 
running in a north-south pattern around the Skyline Lakes, Lake Erskine and Cupshaw Lake.  
The Wanaque and Monksville Reservoirs, along with Skyline, Erskine and Cupshaw lakes and 
Shepherd Pond, comprise most of the water land cover in the Borough.  Wetlands are generally 
wooded and are scattered throughout the Borough.  Larger pockets of wetlands are found in the 
southwestern portion of the Borough, along Brook and Magee Roads, and in the northern portion 
near Margaret King Avenue and Morris Road.  The remaining .5% of the Borough is deemed 
agricultural or barren land.  Barren Land is primarily comprised of transition areas under 
development when the data was interpreted.  The only pocket of barren land is located south of 
Brook Road.  Agricultural lands represent a small portion of the Borough’s land use.  Due to 
environmental features such as steep slopes and rocky terrain, agricultural uses do not play a 
significant role in the Borough’s sense of place.  However, it is interesting to note that the few 
locations of agricultural areas in the Borough were rapidly replaced to urban areas over the years.  
 
Figure 2 depicts the 1995 land use/land cover of the Borough in a more detailed fashion, 
expanding on the 6 general categories contained in the Level I Anderson classification.  This 
breakdown, generally representative of a Level III classification scheme (although terms are 
slightly modified) details the types of forest, wetland, urban and agricultural land detailed in 
Figure 1 (barren and water are not further enumerated).  Table 2 summarizes the acreage and 
percentage each land use/land cover category represents.  
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Table 2 – Detailed 1995 Land Use/Land Cover 

Land Cover Type Acres % 
Deciduous Forest 11,003.0 61.1 
Water 2,270.3 12.6 
Residential 2,242.0 12.5 

Deciduous Wooded 
Wetlands 

830.9 4.6 

Mixed Forest 450.5 2.5 
Transportation and Utilities 186.4 1.0 
Other Urban 184.8 1.0 
Recreational Land 179.2 1.0 
Commercial 160.2 0.9 
Coniferous Forest 133.4 0.7 
Brush/Shrubland 116.9 0.6 
Wetlands 59.0 0.3 
Other Agriculture 45.2 0.3 
Altered Lands 42.2 0.2 
Industrial  31.7 0.2 
Brush Covered Field 25.0 0.1 
Agricultural 22.1 0.1 
Mixed Wooded Wetlands 5.2 0.0 
Exposed Rock  4.9 0.0 
Managed Wetland 4.1 0.0 
Transitional Areas 1.6 0.0 

Total 17,998.6 100.0 
 
This detailed analysis highlights some more sensitive environmental features, such as wooded 
wetlands.  This also allows for a highlighting of the type of development found near some of the 
more sensitive environmental features, such as industrial and residential areas located near 
wetlands and exposed rock outcroppings. 

Table 3– Population Change (1970 to 2000) 

 1970 1980 1990 2000 Change 
1970-2000

% 
Change 

1970-2000 

% 
Change 

1990-2000

Ringwood  10,393 12,625 12,623 12,396 2,003 19.3 
 

-1.8 
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In recent decades, the growth in Ringwood was most significant between 1970 and 1980 (see 
Table 3), when the population rose from 10,393 to 12,625 (21.5%), it is clear from comparison 
of land use/land cover data for roughly the same period that this growth occurred east of the 
Cupsaw Lake area, along the Margaret King Avenue area, and south along Burnt Meadow Road 
area.  Historical land cover interpreted from remotely sensed data, seen in Figure 3, reveals that 
in 1972 Ringwood Borough was dominated by forest land cover, representing 69.8% of the 
Borough’s acreage.  Wetlands comprised 8.1% of the Borough’s land cover and urban land uses 
represented 10.7%.  In 1986, more developed land uses began to appear.  Land dedicated to 
agriculture decreased by 195 acres, forested land declined by more 577 acres and roughly 488 
acres of wetlands were converted to other land uses.  Simultaneously, urban land uses increased 
by 896 acres and water coverage increased 485 acres with the construction of the Monksville 
Reservoir and the expansion of other man made water bodies.   

Table 4 – Land Use/Land Cover Change (1972, 1986 and 1995) 
LandUse/Land 
Cover Type 

1972* 1986 1995 Change (1972 – 
1995) 

 Acres % Acres % Acres % Acres % 
Agriculture 203 1.1 35.55 .2 28.13 .2 (174.87) (86) 
Barren Land 36 .2 178.66 1 48.70 .3 (12.7) (35.2) 
Forest 12,522 69.8 11,945.88 66.4 11,745.85 65.3 (776.15) (6.2) 
Urban 1,926 10.7 2822.97 15.7 2,984.35 16.6 1,058.34 54.9 
Water 1,785 10 2048.08 11.4 2,270.32 12.6 485.32 27.2 
Wetlands 1,455 8.1 967.49 5.4 921.27 5.1 (533.73) (36.7) 
 
*Acreages were approximated by multiplying the number of grids for each land use/land cover category by the grid size of 
262’x262’. 

 
The Borough was marked by a decline in agricultural land uses (86%) and forested areas (6.2%) 
and a precipitous increase in urban land uses (54.9%) from 1972 to 1995.  Roughly 174 acres of 
agricultural land and 776 acres of forested land was converted to other uses while urban land 
cover increased by 1,058 acres.  
 
When considering changes in land use/land cover, it is important to consider factors that may not 
be apparent in the raw data; these factors are closely linked to the methods by which the data is 
compiled.  As an example, what the data does not readily quantify is the replacement of old-
growth forest with old fields in the forest category.  Both are classified the same in a Level I land 
use/land cover scheme.  Gross comparison of land cover characteristics, such as above, must be 
tempered with an understanding of their general nature.  While useful for broad comparison, they 
do not detail the true nature of change occurring at finer levels.    
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Forested Areas2 

 
The Borough has 12,536 acres of forest cover including wooded wetlands, which are part of the 
wetlands category in the Anderson Level I description.  This represents 70% of the total acreage 
of the Borough and a significant portion of land cover.  Almost all of the Borough (61%) is 
deciduous forest, which when combined with deciduous wooded wetlands, makes over 65% of 
the forested areas in the Borough deciduous in nature.  Table 5 below lists the forest types 
depicted on Figure 4 and the percentage each type represents. 

Table 5 – 1995 Forest Types 
Forest Type Acres Percentage 
Brush/Shrubland 116.9 1 
Coniferous Forest 133.4 1.1 
Deciduous Forest 11,003.0 87.7 
Deciduous Wooded Wetlands 830.9 6.6 
Mixed Forest 450.5 3.6 
Mixed Wooded Wetlands 5.2 .04 
Total 12,539.9  

  
Forested areas in Ringwood Borough perform many vital ecosystem functions, including: 
 
 Habitat for threatened and endangered species; 
 Regulation of stream temperatures to support stability of streams and 

rivers; 
 Provision of nutrients and woody debris to streams and rivers; 
 Stabilization of steep slopes and reduction of erosion and sedimentation; 
 Conversion of carbon dioxide to oxygen; 
 Dissipation of heat and provision of shade; 
 Provision of riparian buffers; 
 Reduction of pollution; 
 Reduction of noise pollution; 
 Provision of privacy and screening; 
 Enhancement of groundwater recharge capacities. 

 
Comparison of land use/land cover data from 1972 and 1995 shows that 776 acres of forest were 
converted to other (primarily residential) land uses during this 23 year period..  Typically, 
forested areas converted to other land uses (except agriculture) rarely revert to forest, especially 
when converted to residential uses.  
 
Forested areas in Ringwood are typical of the Highlands region.  The predominant type of forest 
is the Chestnut Oak forest.  The combination of tree stands in the Chestnut Oak forest consist of 
a variety of oak trees including, chestnut, red, white and scarlet oaks (Buell 1973).  Other 

                                                 
2 Forested areas data is taken from the New Jersey Department of Environmental. Protection 1995 Land Use/Land 
Cover data 
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dominant trees, including sweet birch and pitch pine, are more adapted to reproduce and grow on 
rockier soils and slopes, but under the conditions present in the Highlands, often do not grow as 
tall and have less chance of producing a closed canopy, thus allowing for more light penetration 
to the forest floor.  Understory trees include some dogwood and sassafras, but often do not form 
a contiguous understory.  Finally, the dominant shrubs within the Highlands, blueberry, 
huckleberry and laurel, are able to cope with acidic soils often seen in the Borough.  
 
Rock outcrops pose another level of forested types in the Borough.  The production of soils and 
vegetation on exposed rock takes significant time, with the initial invaders consisting of mosses 
and lichens.  Eventually, enough soil forms to allow for the growth of shrubs and trees.  Usually, 
these areas of thin soil are dominated by pitch pine-scrub oak or chestnut oak.          
     
Geology 3 
 
Ringwood Borough is located in the Highlands Physiographic Province, which is part of the 
larger New England Uplands and includes the Green Mountains in Vermont, extends through 
New Jersey and southward into Pennsylvania.  In New Jersey, the Highlands region covers 900 
square miles, or 12% of the State’s total land mass (Buell 1973).  Their parallel narrow steep 
ridges often characterize the Highlands.  The oldest rock formations in the State or located in the 
Highlands, however, they have resisted erosion do to their gneiss (very hard rock material) 
properties.   
 
The underlying geology, as depicted in Figure 5, is the basis for a variety of environmental 
factors that affect vegetation, groundwater, erodibility and many other influences.  These will be 
further outlined in the following sections.   
 
Soils 
 
Soils are formed by the weathering and break up of parent material (rock).  They bear a strong 
relationship to the rock from which they are formed and are often times greatly influenced by 
this relationship.  A variety of factors related to community development are limited by the soils 
present in the Borough.  With their shallow depth to hard bedrock and presence of layers which 
restrict infiltration of precipitation, their properties must be considered carefully. 
 
The soils in Ringwood Borough have significant limitations in terms of depth to bedrock and 
seasonal high water and suitability for on-site disposal of effluent.  All of these characteristics 
are related by way of soil associations, as mapped in the Soil Surveys published by the United 
States Department of Agriculture (USDA) Soil Conservation Service.  In addition to Soil 
Surveys, the USDA Natural Resources Conservation Service published digital soil surveys and 
supporting data tables known as Soil Survey Geographic (SSURGO) databases (see the table in 
Appendix 1 for SSURGO Soil Characteristics).  This digital data, used to create the maps 
depicted in Figures 6 through 9, is based on the Soil Surveys of Passaic County, published in 
1975 and the USDA Natural Resources Conservation Service.    
 

                                                 
3  Tedrow, J.C.F.  Soils of New Jersey.  Robert E. Krieger Publishing Company, Inc.  Malabar, FL.  1986     

 9
  
 



Ringwood Borough Natural Resource Characterization                     June 2005 

There is one major soil association, the Rockaway-Rock Outcrop-Hibernia association, identified 
in Ringwood Borough.  This association is primarily found in the Highlands region at elevations 
that range from 400 to 1,200 feet.  At the higher elevations, rock outcrops are often apparent, as 
is the case in Ringwood.  The following is a description of each soil component found in this 
association4: 
 

Rockaway soils are generally moderately well drained to well drained.  Slopes range 
from 3 to 25 percent, and indeed in the Borough slopes can exceed 25%.  The soils are 
often stony making the sub soil permeable.  These soils are generally characterized as 
located in gently to steeply sloping areas.  They vary from moderately well drained to 
somewhat poorly drained and are often very stony or extremely stony and sometimes as 
rock outcroppings.  Gently sloping and sloping soils have fewer limitations for residential 
development, however care most be given when installing septic systems due to the 
lateral movement of water in these soils which could lead to pollution of nearby water 
resources.    
 
Rock Outcrops that make up this soil series are mostly hard granitic gneiss.  Rock 
outcrops pose severe limitations to any type of development, including roads, wells, 
septic systems and utilities.   
 
Hibernia soils are more poorly drained and can be extremely stony.  Slopes associated 
with this soil range from 3 to 15% and have a less permeable subsoil.     
 
Netcong soils are well drained and pose less limitations for development.  Seasonal high 
water tables found in Ridgebury soils pose some development limitations      

 
Soil Characteristics 

On-Site Disposal of Effluent 

With the adoption of N.J.A.C. 7:9A “Standards for Individual Subsurface Sewage Disposal 
Systems” in 1999, the New Jersey Department of Environmental Protection (NJDEP) revised 
their methods for classifying soils based on their suitability to dispose of effluent via a septic 
system and the appropriate type of system to be used given certain limitations.  The soil 
suitability classification consists of Roman numerals from I to III.  These indicate the severity of 
the septic limitation using the higher numerals to indicate more severe limitation with lower 
numerals to indicate less severe limitations. In the absence of detailed on-site soil investigation, 
the Soil Survey mapping is used to determine the location of soil series, and the standards 
specify the types of limiting zones that may be present and the type of system to be used, if any.  
Figure 6 shows the soils of Borough as classified by Appendix D of N.J.A.C. 7:9A; Table 6, on 
the following page, lists the type of septic system permitted given the suitability class.  Septic 
system types include conventional systems, soil replacement bottom-lined systems, soil 
replacement fill-enclosed systems, mound systems and mounded soil replacement systems. 
 

                                                 
4 Soil Survey of Passiac County, New Jersey.  USDA Soil Conservation Service.  October 1975. 
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Table 6 – N.J.A.C. 7:9A Limiting Zones 
Type of Limiting Zone Depth2, 

ft. 
Suitability 

Class 
Type of Installation 
Permitted3 

Fracture Rock or Excessively Coarse 
Substrata 

>5 
0-5 

I 
IISc 

C, (SRB, SRE, M, MSR) 
SRE, M, (MSR) 

 
Massive Rock Hydraulically Restrictive 
Substratum 

>9 
4-9 
<4 

I 
IISr 
IIISr 

C, (SRB, SRE, M, MSR) 
M, (MSR) 
UNSUITABLE 

Hydraulically Restrictive Horizon, 
Permeable Substratum 

>9 
4-9 
<4 

I 
IIHr 
IIIHr 

C, (SRB, SRE, M, MSR) 
SRB, SRE, M, (MSR) 
SRB, SRE, (MSR) 

Excessively Coarse Horizon >5 
0-5 

I 
IIHc 

C, (SRB, SRE, M, MSR) 
SRE, M, (MSR) 

 
Zone of Saturation, Regional 

>5 
2-5 
<5 

I 
IIWr 
IIIWr 

C, (SRB, SRE, M, MSR) 
M, (MSR) 
UNSUITABLE 

 
Zone of Saturation, Perched 

>5 
2-5 
<5 

I 
IIWp 
IIIWp 

C, (SRB, SRE, M, MSR) 
C4, (SRB, SRE, M, 
MSR) 
C4, (SRB, SRE, M, 
MSR) 

 C = Conventional Installation 
SRB = Soil Replacement, Bottom-lined Installation 
SRE = Soil Replacement, Fill-enclosed Installation 
M = Mound Installation 
MSR = Mounded Soil Replacement Installation1 
(1) Mounded soil replacement systems are generally required only in cases where several limiting zones are present 
as, for example, in compound soil suitability classes such as IIScWr, IIIHr (IISr) or IIIHr(IIWr). 
(2) Depth is measured from the existing ground surface to the top of the limiting zone. In the case of disturbed 
ground, the depth to the limiting zone shall be measured from the pre-existing natural ground surface, identified as 
prescribed in N.J.A.C. 7:9A-5.10(c), or the existing ground surface, whichever is lowest. 
(3) Installations shown in parentheses are allowed but are generally not the most cost-effective type of installation 
for the soil suitability class unless other soil limitations are present. 
(4) An interceptor drain or other means of removing the perched zone of saturation is required.  Note: In soils with a 
compound soil suitability class, where more than one limiting zone is present in the soil, a disposal field installation 
shall not be approved unless the type of installation proposed is listed in Table 10.1 as an acceptable option for each 
of the soil suitability classes which apply. 

 
 
The 1999 standards adopted by the Department indicate certain soils with limiting zones that are 
unsuitable for any type of septic system installation.  A number of these soil types are present in 
the Borough and are mapped in Figure 6.  According to N.J.A.C 7:9A most of the Borough has 
limiting factors for septic installation.  This is primarily due to the large portion of steep slopes 
and rocky soil and rock outcropping.  As seen in the previous section, the characteristics of the 
major soil associations in the Borough pose significant development limitations due to the stony, 
steeply sloping nature of the soils along with the lateral movement of excess water which can 
impact septic systems and nearby water resources. 
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Depth to Bedrock 

Depth to bedrock is one factor which affects a soils’ ability to process septic effluent via a septic 
system.  Generally the shallower the depth to bedrock, the less soil is present to properly treat 
human waste.  Excluding mounded systems, a four foot zone of treatment is required to properly 
treat septic effluent. 
 
Figure 7 depicts the depth to bedrock for soils in the Borough, as classified in the SSURGO 
database from the USDA NRCS (see table in Appendix 1 for SSURGO Soil Characteristics).  
The majority (67%) of soils in the Borough have a depth to bedrock between 6 and 10 feet, while 
18% are rock outcrops and 2.6% having depths greater than 10 feet.  Many of the categorizations 
in the SSURGO database exhibit great variety, where the range presented could be part of 
another range based on site specific investigation.   
 
Depth to bedrock is one of the factors used to determine suitability for septic disposal of effluent.  
Soils remove nitrates and other organic compounds present in human waste, the depth of the soil 
has a direct relationship to its ability to process effluent effectively.  Generally, the more soil 
present, the better its processing capabilities.  This is of course dependent on the type of soil and 
its permeability; sandy soils generally drain rapidly and heavy clay soils generally drain slowly, 
affecting their ability to filter human waste.  Depth to bedrock also influences other community 
development factors such as septic system installation, road construction, basement and 
foundation construction, landscaping, seeding and drainage.  Soils with a depth to bedrock 
greater than 6 feet are generally unconstrained with respect to the above factors, whereas 
moderate and shallow depths to bedrock experience varying degrees of limitation, the latter with 
a tendency towards severe limitations.  

Depth to Seasonal High Water 

Shallow depth to seasonal high water (DSHW) presents numerous limitations for development, 
most notably installation and maintenance of septic systems.  Even with soil replacement and 
other engineering measures, septic systems placed in high water tables have the potential to 
pollute groundwater.  When soils exhibiting shallow DSHW are located adjacent to streams, 
there is also the potential for surface water contamination in periods of flooding.  If a system is 
maintained improperly and ceases to function, effluent from the leach field that rises to the 
surface can be carried off in surface water.  Even in periods when flooding is not prevalent; a 
failing septic system can introduce surface contamination into surface waters.    
 
Shallow seasonal high water tables (typically less than 6 feet), while presenting limitations for 
development, also support diverse plant and wildlife communities.  A majority of the soils with 
depths to seasonal high water less than 4 feet, are seen throughout the Borough.  Soils with 
seasonal high water table under 1.5 feet often coincide with stream corridors.  Moderate or 
shallow DSHW are good indicators of lands which deserve further study, perhaps warranting 
protection to limit destruction of private property and fostering of diverse plant and animal 
communities that may support critical habitat for threatened and endangered species. 
 
Figure 8 depicts DSHW for the soils found in the Borough (see table in Appendix 1 for 
SSURGO Soil Characteristics).  DSHW indicates the highest level below the surface that 
groundwater reaches in most years, typically occurring between October and June, with 
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variations in the length of time dependent on soil type.  The majority (65%) of the soils in the 
Borough have generally shallow DSHW, ranging from 0 to 2.5 feet.  Of these soils, only 19.9% 
exhibit DSHW of 1.5 feet or less.  Soil types with generally shallow DSHW are almost 
exclusively located near stream corridors and along areas of rock outcrops.  A number of these 
seasonally high water tables support wetland systems associated with river and stream systems, 
deciduous wooded wetlands which act as headwaters for numerous streams and diverse vernal or 
emergent ecosystems present in the Borough and along rivers and streams.   
 
The remainder of soils, comprising 4.5% of the Borough, exhibit generally deep DSHW at 6 feet.  
These soil types are generally found along the Wanaque Reservoir.  They are interlaced with 
soils exhibiting generally shallow DSHW, associated primarily with stream corridors and 
wetland areas.  The soils in this category are least susceptible to potential problems related to 
development and any of the minor limitations that may be present can be overcome.  

Highly Erodible Lands 

The United States Department of Agriculture, Natural Resources Conservation Service rates soils 
based on their potential for erosion by wind and water, with those most susceptible to erosion,  
referred to as the “Highly Erodible Lands” class.  While none of the soils in the Borough are 
susceptible to erosion by wind, there are soils in the Borough rated for erodibility by water, as 
depicted in Figure 9 (see Table 11 in Appendix II for SSURGO Soil Characteristics).  These soil 
types are discussed in detail below. 
 
Of the soils in the Borough, 30.1% are rated as “Highly Erodible Land Class” in the SSURGO 
database.  This indicates that the soil will erode when exposed to water, such as heavy rain or 
surface water runoff.  A comparison of the location of “Highly Erodible Lands” and the steep 
slope mapping in Figure 16 reveals that some of the “Highly Erodible Lands” are in areas of 
slope greater than 15%.  Most of the soils in this category are of the Netcong, Paxton, and 
Rockaway series.  There are a number of soils designated as “Highly Erodible Lands”, however, 
that are not located in areas of slopes greater than 15%.   
 
Of the remaining soils in Ringwood, 57% are categorized as “Potentially Highly Erodible”.  
While these soils do not have the component of slope that “Highly Erodible Lands” do, they 
possess similar texture and surface properties and will experience erosion from heavy rain and 
swiftly moving surface water.  This class is comprised of the entire spectrum of soils in the 
Borough and are scattered throughout the region.  Only 12.9% are classified as “Not Highly 
Erodible”, generally consisting of the soils and sediment making up the stream and reservoir 
beds.  . 
 
Soils in the “Highly Erodible Lands” class require careful management in logging and 
development.  In the course of permitted development, disturbance of highly erodible soils 
should be avoided unless adequate measures can be implemented to assure that erosion and soil 
loss will be minimized.  Although some equate highly erodible lands with areas of steep slope, 
there are areas of highly erodible lands that do not coincide with slopes greater than 15%.  These 
areas must be afforded protection, as minimizing soil loss will help eliminate potential surface 
water quality impairment while maximizing groundwater and aquifer recharge.   
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Surface Waters and Subwatersheds 

Watersheds and Subwatersheds 

According to the New Jersey Department of Environmental Protection a watershed is “the area 
of land that drains into a body of water such as a river, lake, stream or bay. It is separated from 
other systems by high points in the area such as hills or slopes. It includes not only the waterway 
itself but also the entire land area that drains to it. For example, the watershed of a lake would 
include not only the streams entering the lake but also the land area that drains into those streams 
and eventually the lake. Drainage basins generally refer to large watersheds that encompass the 
watersheds of many smaller rivers and streams.”  The Borough’s major (or First Order) 
watershed is the Passaic River and the secondary watershed (Second Order) is the Pompton 
River (Figure 10).  The subwatersheds are smaller drainage basins within larger hydrological 
units.  Water quality impacts are often easier to track in subwatersheds, especially those related 
to nonpoint source pollution.  Due to their smaller size, it is easier to assess the location of 
potential pollution sources and determine impacts they may have on water quality.   
 
Accordingly, each subwatershed is subdivided into smaller areas, using a grouping called the 
Hydrologic Unit Code (HUC).  The HUC is a code system developed by the U.S. Geological 
Service for delineating and identifying drainage areas.  The system starts with the largest 
possible drainage areas and progressively subdivides the areas in a nested fashion. The HUC 
employs a series of numbers to describe the relationship of each smaller subwatershed to other 
subwatersheds with which it is associated. Using the 11-digit HUC, the subwatersheds within 
Ringwood Borough5 include the following (note that only the last three digits vary within 
Watershed Management Area (WMA 3)): 
 

 Wanaque River Basin (02030103070) 
 Ramapo River Basin (02030103100) 

 
The Wanaque River Basin subwatershed is formed from the surface runoff into Greenwood 
Lake, Tuxedo Lake and Sterling Lake, which in turn feed streams that feed the Monksville and 
Wanaque Reservoirs and represent the largest third order subwatershed in the Borough.  
 
The Monksville and Wanaque Reservoirs are artificial lakes constructed by North Jersey District 
Water Supply Commission (NJDWSC) to provide a potable water supply. From the Wanaque 
Reservoir, the Wanaque River travels south several miles and joins with the Pequannock River. 
Another mile downstream, the Wanaque River and the Ramapo River join to form the Pompton 
River. The Wanaque River Basin is 115 square miles in area and contains, approximately 190 
miles of stream network in New York and New Jersey within the Wanaque River Basin.  NJDEP 
GIS datasets indicate that this subwatershed contains 103 artificial lakes covering 3,450 acres, 
and 34 natural lakes covering 1,260 acres. In New York, there are approximately 19 additional 
lakes covering 1,900 acres.  
 
The Ramapo River Basin headwaters begin from small streams and lakes originating in 
Harriman State Park (Town of Tuxedo, New York) and streams and lakes originating in the 

                                                 
5 North Jersey District Water Supply Commission. “Watershed Characterization and Assessment Passaic River Basin WMA 3, November 2002”, 
Section 1-7. 
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Town of Monroe, New York. The Ramapo River travels south approximately 25 miles and 
empties into the Pompton Lake in Wayne, Township, New Jersey. The river then continues 
below the lake, traveling south several more miles before joining with the Wanaque River and 
becoming the Pompton River.  The Ramapo River Basin is approximately 152 square miles at 
the outlet to the Pompton River. Within New Jersey, the basin is divided into 7 HUC-14 
subwatersheds, including approximately 250 miles of stream network in New York and New 
Jersey within the Ramapo Basin.  There are 67 artificial lakes covering 940 acres, and 22 natural 
lakes covering 450 acres. The Pompton Lake is a significant lake, below which the NJDWSC 
can pump up to 150 million gallons per day from the Ramapo River to their Wanaque Reservoir 
for use as potable water supply. 
 
According to data from the New Jersey Department of Environmental Protection, there are 7 
HUC 14 (Hydrologic Unit Code) drainage areas within the Borough that are part of the Passaic 
River drainage basin.  HUC 14 subwatersheds are smaller subsets of the HUC 11 watersheds.  
Table 7 lists the HUC 14 subwatersheds within the Borough and the HUC 14 acreage. 

Table 7 – HUC14 Subwatersheds 

Hydrologic Unit Code 
(HUC) 

Area 
(Acres) 

% 

02030103070030 1,576 8.8 
02030103070040 2,556 14.2 
02030103070050 11,250 62.6 
02030103070060 1 0 
02030103070070 2,286 12.7 
02030103100010 259 1.4 
02030103100040 54 .3 

TOTAL 17,984  
 

Surface Water Quality 

Surface water is all water where the surface is exposed to the atmosphere. The surface water 
system is made up of rivers, steams, lakes, ponds, canals reservoirs, swamps, marshes, and the 
ocean.  Water bodies serve as a kind of circulatory system providing nutrients and metabolizing 
waste materials. Wildlife and the aquatic community rely on waterways for these functions, as 
well as shelter and a place to rest and breed. Humans enjoy the added benefits of recreation, 
transportation and socio-economic opportunities. 
 
Preserving and enhancing surface water quality is key to importance for preserving the 
environmental health of water bodies as well as protecting the scenic and recreational 
opportunities that the Borough’s streams, rivers and lakes provide.  Water quality for New Jersey 
streams and rivers New Jersey is classified by the New Jersey Department of Environmental 
Protection (NJDEP), in the “Surface Water Quality Standards” (N.J.A.C 7:9B).  Through these 
statewide standards, a regulatory framework is established and management policies are 
implemented based on the designation of streams as FW1 and FW2, Category 1 and 2 and either 
trout-producing, trout-maintenance or non-trout waters.  All of the Surface waters in Ringwood 
are designated as FW2.   
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According to NJDEP, all surface waters within the Borough are currently classified as “FW2”.  
“FW2” means the general surface water classification applied to those fresh waters that are not 
designated as FW1 or Pinelands Waters 1.  As a frame of reference, "FW1" means those fresh 
waters, as designated in N.J.A.C. 7:9B-1.15(h) Table 6, 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 characteristic or aesthetic value, 
unique ecological significance, exceptional recreational significance, exceptional water supply 
significance, or exceptional fisheries resource(s).6  Possible uses described for FW2 waters 
include: 

                                                 
6 “Surface Water Quality Standards”, N.J.A.C. 7:9B, New Jersey Department of Environmental Protection, pg. 4. 
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1. Maintenance, migration and propagation of the natural and 
established biota; 

2. Primary and secondary contact recreation; 
3. Industrial and agricultural water supply; 
4. Public potable water supply after conventional filtration 

treatment (a series of processes including filtration, 
flocculation, coagulation, and sedimentation, resulting in 
substantial particulate removal but no consistent removal of 
chemical constituents) and disinfection; and 

5.  Any other reasonable uses. 
 

In addition to the above classification and for purposes of implementing regulatory policy, 
surface waters are further categorized by NJDEP as either “Category 1” or “Category 2”.  
Category 1 waters “means those waters designated in the tables in N.J.A.C. 7:9B-1.15(c) through 
(h), for purposes of implementing the antidegradation policies set forth at N.J.A.C. 7:9B-1.5(d), 
for protection from measurable changes in water quality characteristics because of their clarity, 
color, scenic setting, other characteristics of aesthetic value, exceptional ecological significance, 
exceptional recreational significance, exceptional water supply significance, or exceptional 
fisheries resource(s). These waters may include, but are not limited to: 

1.  Waters originating wholly within Federal, interstate, State, county, or municipal 
 parks, forests, fish and wildlife lands, and other special holdings that have not 
 been designated as FW1 at N.J.A.C. 7:9B-1.15(h) Table 6; 
2.  Waters classified at N.J.A.C. 7:9B-1.15(c) through (g) as FW2 trout production 
 waters and their tributaries; 
3.  Surface waters classified in this subchapter as FW2 trout maintenance or FW2 
 nontrout that are upstream of waters classified in this subchapter as FW2 trout 
 production; 
4.  Shellfish waters of exceptional resource value; or 
5. Other waters and their tributaries that flow through, or border, Federal, State, 
 county, or municipal parks, forests, fish and wildlife lands, and other special 
 holdings.” 7 

 
Category 2 waters “means those waters not designated as Outstanding National Resource 
Waters or Category One at N.J.A.C. 7:9B-1.15 for purposes of implementing the antidegradation 
policies set forth at N.J.A.C. 7:9B-1.5(d).” 8   
 
Table 8 and Figure 10 identify the stream or river name, if it is designated as a C-1 stream and 
the length of each stream.  The Cupsaw Brook has the most length in the Borough at 12.8 miles, 
due mainly in part to the number of tributaries found within the Borough’s boundaries.  This is 
followed closely by the Pompton River at 11.3 miles and then Ringwood Creek at 10.8 miles.   

                                                 
7 Ibid, pgs. 2-3 
8 Ibid, pg. 3 
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Table 8 – Streams and Rivers 

Stream or River Name Designated C-1 Length 
(miles) 

% 

Cupsaw Brook Yes 12.8 20.3 
Pompton River No 11.3 17.9 
Ringwood Creek Yes 10.8 17.1 
Burnt Meadow Brook Yes 6.4 10.1 
Meadow Brook No 5.3 8.4 
West Brook Yes 5 7.9 
High Mountain Brook Yes 4.6 7.3 
Wanaque River Yes 2.8 4.4 
Erskine Brook No 2.4 3.8 
Blue Mine Brook Yes 1.3 2.1 
Beech Brook No .4 .6 
Total  63.1  

 
According to NJDEP, most of the streams in the Borough are designated as Category One 
streams.  This means that are subject to the anti-degradation regulations set forth above.  Portions 
of the Cupsaw Brook and the Ringwood Creek are designated as Category Two.  General anti-
degradation policies seek to protect waterways from decline in quality while protecting the 
designated uses set forth.  In addition to general policies, where water quality exceeds levels 
necessary to support the designated uses, that level shall be maintained unless deterioration 
would accomplish important social or economic goals.  Further categorization of surface water is 
accomplished through designation as trout producing, trout maintenance or non-trout waters; all 
three trout categories are found in the Borough.  Burnt Meadow Brook and High Mountain 
Brook are trout producing streams while Ringwood Creek and Pompton River are Trout 
Maintenance waters.  Trout production waters are those that are home to breeding populations of 
native trout while trout maintenance waters are those that are home to native populations of trout, 
although trout do not breed there.   
 
The Surface Water Quality Standards (SWQS) adopted by NJDEP in 2003 also established strict 
guidelines for numerous man-made and naturally occurring contaminants including fecal 
coliform, enterococci, dissolved oxygen, floating colloidal solids, petroleum hydrocarbons, 
phosphorus, suspended solids, total dissolved solids, sulfates and taste and odor producing 
substances.  Also important, especially to potential Category 1 waters, are alterations to 
temperature and the addition of toxic substances.   
 
Lakes and Reservoirs 
The principal water bodies in Ringwood Borough are the reservoirs and lakes (Figure 10).  The 
large reservoirs and abundance of water bodies are defining features of the Borough’s landscape.  
The largest reservoir is the Wanaque Reservoir, which consist of 4,697 acres, followed by the 
Monksville Reservoir at 353 acres.  Combined with the other man-made lakes in the Borough, 
including; Cupsaw, Erskine and the Upper lakes, and Shepard’s Lake (the only natural lake in 
the Borough), almost 2,270 acres are covered by water.  The reservoirs of Ringwood provide 
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clean drinking water to over 2 million New Jersey residents, while also providing recreational 
opportunities and important habitat areas.  Many of the streams feeding the reservoirs are 
classified at C-1, as discussed earlier.  Protection of feeder streams to the reservoirs is critical, 
especially those with C-1 designations and significant trout production and trout maintenance 
status, due to the valuable potable water and habitat resources that the reservoirs provide.           
 
Groundwater Recharge  
 
Groundwater recharge is an important determining factor when considering the carrying capacity 
of region.  According to the New Jersey Geological Survey (NJGS): 

 
The potential for natural groundwater recharge begins with precipitation (rain, 
snow, hail, sleet). Some of the precipitation never seeps into the soil, but instead 
leaves the system as surface runoff. The water that seeps into the soil is 
infiltration. Part of the water that does infiltrate is returned to the atmosphere 
through evapotranspiration. Evapotranspiration refers to water that is returned to 
the atmosphere from vegetated areas by evaporation from the soil and plant 
surfaces and soil water that is taken up by plant roots and transpired through 
plant leaves or needles. Infiltrated water that is not returned to the atmosphere by 
evapotranspiration moves vertically downward and, upon reaching the saturated 
zone, becomes ground water. This ground water could be in a geologic material 
that is either an aquifer or nonaquifer, depending on whether it can yield 
satisfactory quantities to wells. (NJGS GSR-32)  

 
Groundwater Recharge in the Hydrologic Cycle 
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In addition to supplying water to wells, groundwater can also provide base flow to streams, 
wetlands, and other water bodies, directly affecting the ecology and geomorphology of these 
resources. 
 
Ringwood Borough’s groundwater recharge rates are generally 14 to 18 inches per year (Figure 
11).   A groundwater recharge rate of 14 to 18 inches is generally considered to be one of the 
more abundant aquifers, however, other portions of the Borough have extremely low recharge 
rates, primarily found in areas where steep slopes are excessive and rock outcroppings are 
abundant.  Given that a large portion of the Borough is covered by reservoirs that provide 
drinking water to many of the State’s residents, loss of groundwater recharge could have 
significant impacts on the Borough’s many water bodies.  
 
 
Known Contaminated Sites 

The New Jersey Department of Environmental Protection, Site Remediation Division, holds a list 
of Known Contaminated Sites.  The “Known Contaminated Sites” list is a municipal listing of 
sites where contamination of soil and/or ground water is confirmed at levels greater than the 
applicable cleanup criteria or standards. Remedial activities are underway or required at the sites 
with an on-site source(s) of contamination and at locations where the source(s) of contamination 
is unknown. Sites with completed remedial work that require engineering and/or institutional 
controls have reporting measures in place to ensure the effectiveness of past actions, and some 
include maintenance and/or monitoring.  

The Known Contaminated Sites Listings features three categories of sites:  

A. Sites with on-site source(s) of contamination  
B. Sites with unknown source(s) of contamination  
C. Sites with closed case(s) with restrictions.  

Sites identified in the listing of Known Contaminated Sites in New Jersey can undergo a variety 
of remediation approaches, ranging from relatively simple "cut and scrape" removals to highly 
complex remedial activities.  
 
Ringwood Borough contains twenty seven (27) known contaminated sites, mainly on the eastern 
side of Wanaque reservoir (Figure 11).  Many of these contaminated sites are located at existing 
or former filling stations where underground storage tanks may have leaked and soil remediation 
is required.  It is important to note again, that the data set currently shown is from 2001, and that 
some of the sites may have been remediated since publication of the data. 
 

Superfund site  

In 1980, Congress enacted the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA), commonly known as the Superfund, in response to the dangers of 
uncontrolled or abandoned contaminated sites. The Superfund Amendments and Reauthorization 
Act (SARA) amended CERCLA in 1986. CERCLA and SARA require that a National Priorities 
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List (NPL) of sites throughout the United States targeted for remediation be maintained and 
revised at least annually. 

 
The National Priorities List included a site in the Borough known as the Ringwood 
Mines/Landfill Site. Magnetite mines were operated on this 500-acre tract as early as the 1700’s.  
Two abandoned mines, Peter’s Mine and Cannon Mine, are on the site.   
 
During the period from the 1930’s to the 1960’s, ownership of the land changed hands numerous 
times in efforts to develop the land.  Ford Motor Company dumped waste products (i.e., car 
parts, solvents, and paint sludge) on the site beginning in the 1960’s.  A permitted municipal 
disposal landfill operation was operated on the site in the 1970’s.  The landfill was closed in 
1976.     
 
In 1983, the federal government declared this a Superfund site.  Monitoring wells were installed 
shortly thereafter.  Initial sampling showed that stream sediments were contaminated with metals 
including arsenic, while streams on and near the site were contaminated with the volatile organic 
compound (VOC) methylene chloride.  VOC’s and metals including lead were found in the 
overburden/upper bedrock aquifer ground water.  Long-term ground water and surface water 
monitoring efforts began in 1989 and were terminated in 2001. 
 
The EPA issued an Administrative Order to Ford International Services, Inc. to clean up soil 
contamination and to eliminate health and environmental risks associated with the site.  From 
1987 to 1988, Ford, a responsible party, arranged for a contractor to remove 7,000 cubic yards of 
surficial paint sludge containing lead and arsenic from four on-site areas and to dispose of it off 
site.  In early 1990, 60 drums containing wastes were discovered. The drums were removed and 
disposed of off-site.  Additional solidified surficial paint sludge has periodically been removed 
from the site.   
 
EPA deleted the site from the NPL on November 2, 1994.  EPA performed a five-year review of 
the site in 1998 to ensure that the remedial action remains protective of public health and the 
environment and based upon a review of the semiannual long term monitoring reports and an 
inspection of the site, concluded that the remedy selected protected human health and the 
environment.  A final review by EPA was completed in 2003.   
 
Recently, Ford’s environmental consultant has returned to the site to take further corrective 
measures in accordance with an EPA-approved work plan. In January 2005, Ford announced that 
it would place its final work plan in the Ringwood Site Information Repository at the Ringwood 
Public Library for public inspection.  

MTBE Contamination of Private Wells 

MTBE (methyl tertiary butyl ether) is an additive used in gasoline.  The compound is long 
lasting in the environment and has an offensive taste and odor.  The EPA has set drinking water 
standards for safe levels of MTBE as there may be negative health effects associated with 
ingestion of this additive.   
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Two neighborhoods have experienced MTBE contamination of private drinking wells, which 
appears to be from nearby gas stations.  NJDEP has performed remedial investigation including 
monitoring of ground water wells and drinking water (potable) wells of some affected 
households.  Monitoring has shown elevated MTBE levels at monitoring wells near the gas 
stations.  The levels drop substantially with increased distance from the sources.  However, 
certain drinking water wells test positive for MTBE indicating that ground water contamination 
still exists.   
 
As a result of the MTBE contamination, and due to concern about possible future aquifer 
contamination, the Borough’s water supply is being expanded to service households in the 
affected areas.  The Borough has nearly completed a $2.7 million project covering the first 
affected area, which will service about 160 homes.  On December 9, 2004, NJDEP announced 
that a $1.2 million water project would be funded for the second of the affected areas that will 
connect about an additional 70 homes.  The installation of water supply lines was chosen rather 
than installation of deeper wells or Point of Entry Treatment (POET) systems 
 
Well Head Protection Areas and Aquifer Recharge  
  
The Well Head Protection Program (WHPP), was instituted in 1986 as part of the Federal Safe 
Drinking Water Act Amendments.  The amendments mandated that all States develop a WHPP 
for both public community and public non-community water supply wells.  The New Jersey 
WHPP was approved in 1991.  Well Head Protection Areas (WHPA) are a component of this 
program.  These are areas from which a well draws its water within a specified time frame.  Once 
these areas have been delineated, they become priority areas for efforts to prevent contamination 
of groundwater resources.    
 
Public supply wells draw water from underground water sources commonly known as aquifers.  
Aquifers allow underground water flow through porous and permeable areas in the bedrock, and 
this water groundwater moves from areas of high pressure to areas of low pressure.  The longer a 
well is pumped the greater the distance the water will flow through the aquifer to the well.  The 
time it takes the water to move to the flowing pump is known as Time of Travel (TOT).  The 
TOT is dependent on a variety of factors such as the rate of pumping, aquifer thickness, 
hydraulic gradient and porosity. 
 
Aquifers are recharged, or re-supplied with water, primarily through precipitation.  The rate at 
which aquifers are recharged depends on many factors, including soil type, land cover, 
topography and the type of bedrock in which the aquifer is found. 
 
The Well Head Protection Program identifies well locations along with categorizing the Time of 
Travel for the water to reach the pump wells.  The three “tiers” consist of; 2 years, 5 years and 12 
years.  The purpose for this delineation is to determine impacts of pollution on a pumped well.  
Most remediation efforts of a known contaminated area will occur before the 2-year tier level, 
thus helping to ensure the public safety.  However, contamination within the wells 2-year tier 
will need to be addressed more rapidly to ensure public health. 
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Ringwood Borough does contain several public well supply areas located primarily on the 
eastern side of Wanaque Reservoir, as depicted in Figure 11, Well Head Protection Areas and 
Aquifer Recharge.  A comparison shows that some of the known contaminated sites located in 
the Borough are also located within wellhead protection areas.  This information helps in 
planning for appropriate remediation of these sites given their proximity to the wellhead.   
 
Also indicated in Figure 11 are the aquifer recharge rates.  Almost half of the Borough (43.6%) 
has a recharge rate of 16-23 inches per year, while over one-quarter of the Borough (28.9%)   has 
a recharge rate of 11-15 inches per year.  These good to moderately good recharge rates are 
evident throughout the Borough.  Lower recharge rates are found in isolated pockets throughout 
the Borough, with a larger area in the northwestern corner of the Borough.  
     
Wetlands 
 
Wetland habitats generally occur between well-drained upland areas that rarely receive 
floodwater and low-lying, permanently flooded waters of lakes or streams.  Wetlands 
characteristically include swamps, bogs, marshes and bottomland areas.  Although they usually 
lie along rivers and lakes, wetlands may occur on slopes where they are associated with 
groundwater seeps or in areas of a perched water table.  Wetlands depicted on Figure 12 are 
taken from the New Jersey Department of Environmental Protection’s Land Use/Land Cover 
information from 1995.  Wetland features from this data set were derived from the Freshwater 
Wetlands (FWW) data from the New Jersey Freshwater Wetlands Mapping Project, which was 
combined with the 1986 Integrated Terrain Unit Mapping (ITUM) to create the 1986 Land 
Use/Land Cover data. 
 
The NJDEP wetland mapping in Figure 12 indicates that 921.3 acres of wetlands exist in 
Borough.  The predominant wetland type is deciduous wooded, comprising over 90% of the total 
acreage of wetlands at 830.9 acres.  These wooded wetlands are present throughout the Borough 
in a scattered pattern.  Deciduous scrub/shrub and herbaceous wetlands (aggregated as 
“wetlands”) represent the second largest type of wetland, comprising 6.3% (58.19 acres) of all 
wetland areas.  Deciduous scrub/shrub wetlands are typically successional areas where 
vegetation is in early stages of growth.  Left untouched, these areas will eventually likely 
become deciduous wooded wetland areas.  Herbaceous wetlands are typically emergent-like 
habitats located along stream corridors where vegetation can be frequently flooded and run down 
by moving water.  In late summer, vegetation is typically stable and hardy, maintaining a 
vegetative state below scrub/shrub.  Both of these wetland types are primarily located along 
water courses, but are present along the fringes of larger areas of deciduous wooded wetlands 
spread across the Borough.   
 
Agricultural wetlands represent .9% (8.6 acres) of those in the Borough.  Agricultural wetlands 
are wetland areas that have been modified for crop production, generally by the installation of 
drainage features such as ditches or tiles.  If drainage features are removed and the land is 
allowed to fall into succession, these areas will generally revert to wetlands.  Agricultural 
wetlands are typically located at the edge of existing wetland areas which abut field fringes.  
Mixed wooded (.6% or 5.19 acres) and disturbed wetlands (2% or 18.3 acres) comprise the 
remaining wetland areas found in the Borough.   
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Five general wetland types are identified in Figure 12 and listed in Table 9 below.  

Table 9 – Wetland Types 
Type Acres Percentage 
Agricultural Wetlands 8.6 .9 
Deciduous Wooded Wetlands 830.9 90.2 
Disturbed Wetlands 18.32 2 
Mixed Wooded Wetlands 5.19 .6 
Wetlands 58.19 6.3 
Total 921.3  

 
The importance of wetlands is multi-faceted.  They serve as aquifer recharge areas and as areas 
that trap and filter pollutants through natural bio-chemical processes.  The filtering capabilities of 
wetlands are particularly valuable along waterways, to help protect existing water quality.  
Wetlands in these areas may serve to buffer harmful nonpoint source pollutants.   
 
Wetlands play a particularly valuable role in the Borough, acting as filter for the headwaters to 
many of the water courses in Ringwood.  Many of the streams in the Borough are classified as 
trout-producing or trout maintenance, thus making these wetlands especially important to stream 
health.   
 
Although State regulations afford some protection to wetlands, they do not prevent destruction or 
disturbance per se, and it is prudent to consider additional environmental resource protection 
strategies that can build upon these State protections.  More and more, the importance of 
wetlands in flood control and water quality is becoming known.   
 
Floodplains  
 
The Federal Emergency Management Agency (FEMA) has prepared maps of the 100-year 
floodplain along a number of the streams and rivers in the Borough, as taken from the Q3 Flood 
Digital database and depicted on Figure 12.  This mapping is prepared to provide information to 
homeowners, floodplain managers, engineers and flood insurance providers on the flooding risks 
associated with the location of dwellings and structures.  It should be noted that the digital 
floodplain data that FEMA provides was created by digitizing the existing Flood Insurance Rate 
Maps (FIRM) with varying scales.  In most cases, the data is distorted to varying degrees and is 
useful only for generalized floodplain location and magnitude.  
 
Ringwood Borough participates in the National Flood Insurance Program (NFIP), and has 
adopted standards regarding development in the floodplain.  A Flood Hazard Study initiated 
participation in the Program and development regulations to prohibit or limit development in the 
floodplain are designed to reduce the risk of flood damage and protect public safety.   
 
FEMA requires all persons with improved property within specially designated flood hazard 
areas, as certified by the Township Flood Search Official and shown on the Flood Insurance Rate 
Maps (FIRM), to purchase flood insurance.  They recommend that even those not directly in a 
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flood hazard area purchase insurance, as flood damage can occur outside the flood hazard areas 
as well. 
 
The mapping of floodplains provided by FEMA carries a number of different designations.  The 
100-year floodplain is delineated for most streams though some do not have base flood 
elevations (BFE’s) determined, as indicated.  Streams that do not have BFE’s determined have 
not been subject to detailed hydraulic study to determine potential flood extent, and water levels 
during the 100-year storm have not been determined.    
 
The FIRM mapping of the 100-year floodplain is an essential resource that identifies the hazard 
of flood associated with areas in the Ringwood.  There are a number of areas not depicted as 
floodplain which flood on a regular basis, pointing to the need for development of more 
complete and accurate flood data.  The extent of the 100-year flood plain imposes severe 
limitations on development and it is sound public policy is to prohibit development throughout 
these mapped areas.         
 
Riparian Areas 
 
The health of surface waters within the Borough is dependent upon to the health and natural 
functioning of the areas that surround them, commonly known as riparian areas.  The term 
riparian is derived from the Latin “ripa”, which means bank or shore.   
  
Riparian areas are a diverse and important part of the ecosystem.  Due to their position in the 
landscape, they are conveyed a great amount of energy and nutrients.  At the same time, this 
position makes them most vulnerable, subject to a combination of effects which can be related 
directly to anthropogenic activities.   
 
Riparian areas serve a multitude of functions for surface waters, the most critical of which is to 
provide a transition area from surrounding land uses.  A forested riparian area acts as a stream or 
river stabilizer in many ways, controlling water temperature, stabilizing the stream bank, filtering 
pollutants from runoff, controlling sedimentation and contributing organic matter to the stream 
ecosystem.  Riparian forests are among the most vigorous forest types, uniquely positioned to 
take advantage of abundant available water and receive the benefits of nutrient flow.  They, in-
turn, provide critical nutrients and woody debris which enhance stream health by providing 
habitat for in-stream organisms.  This in turn enhances the overall health of the riparian 
ecosystem through ripple effects. 
 
Careful delineation of riparian areas and implementation of appropriate management strategies 
can insure continued maintenance and potential enhancement of existing water quality.  This is 
especially critical in more developed portions of the Borough, where water quality will continue 
to decline if riparian areas are not better protected.  Figure 13 depicts riparian areas within the 
Borough, comprised of streams, a 150’ foot stream buffer, wetlands and slopes greater than 
15%(seen in Figure 14) which are adjacent and drain to stream corridors.  A 150’ buffer was 
utilized as it is the minimum buffer permitted by the NJDEP for Category One surface waters.  
Forested areas are depicted on Figure 13 to indicate where the potential exists to extend riparian 
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protection into non-wetland areas.  Protection of portions of these adjacent forested areas will 
better  protect and can enhance water quality and stream health.   
 
Development and subsequent loss of riparian areas can have a number of negative impacts on 
surface waters.  First and foremost, loss of riparian areas eliminates filtration of sediment and 
nonpoint source pollution, greatly impacting waterways.  In addition to sediment, which enters 
the stream from off-site sources, deterioration and elimination of stream-side and stream bank 
vegetation lends to scouring, which causes bank deterioration and contributes to further erosion 
and sedimentation.  Streams lacking forested or other vegetative riparian areas also lack habitat 
provided by woody debris.  In-stream woody debris not only provides areas for fish and 
amphibians to reproduce, it also provides critical nutrients and substrate.  Road crossings, which 
include bridges and culverts, are also destructive to riparian areas and stream channels.  
Crossings create breaks in an otherwise uninterrupted corridor, making wildlife migration 
difficult.  Bridges are also prime sources of nonpoint pollution, often washed directly into the 
stream from the bridge deck.   
 
New Jersey’s adopted stormwater management regulations provide future guidance and 
additional protection measures for riparian areas.  The “special resource protection” area 
requirement for Category 1 waters in the State requires a 300’ buffer (minimum 150’) around 
such streams.  The special resource protection area is to be left in a natural state, with no 
installation of structural stormwater management facilities.  The New Jersey Department of 
Environmental Protection implements this requirement in order to protect surface water quality 
from new stormwater discharges, which often carry nonpoint source pollution and eroded 
sediment into waterways.  The regulations implement a vegetative buffer for Category 1 waters 
to provide filtration of run-off, reducing nonpoint source pollutants and sediment reaching 
streams. 
 
Steep Slopes and Topography 
 
Another striking characteristic of the Borough’s landscape is its predominant steeply sloping 
topography.  Ringwood, being situated in the Highlands region, exemplifies this unique geologic 
formation.  Ridgelines dot the landscape adding even greater scenic qualities and unique habitat 
opportunities. 
 
Steep slopes, depicted on Figure 14, represent transitional areas in the landscape from higher 
terrain to lower terrain and ultimately into floodplains and stream channels.  The latter are often 
created by the erosional effects of water scouring of the landscape.  The most extensive areas of 
steep slope are found along the western side of Wanaque Reservoir, and along the eastern 
boundary of the Borough.   These areas represent the largest contiguous areas of slopes greater 
than 25%.  However, a great deal of land in the Borough is classified as having slopes over 15%.  
This is attributed to the unique geologic conditions of the Highlands region.   
 
Steep slopes have a number of implications for community development and the environment.  
Slopes in excess of 25% present serious limitations for development, often requiring extensive 
and costly engineering and construction.  Development on slopes in excess of 15% can degrade 
the environment, if not properly managed.  Since many areas of  slopes occur in and around the 

 26
  
 



Ringwood Borough Natural Resource Characterization                     June 2005 

banks of streams and rivers, where clearing creates the potential for accelerated erosion and 
stream sedimentation,  protection of these steep slope areas is critical.  The clearing of trees and 
vegetation that stabilizes the slope not only causes erosion and sedimentation problems, it can 
also contribute to increased water temperatures in streams and rivers. 

Ridgelines 

 
Figure 15, which depicts the topography of the Borough, was derived from a digital elevation 
model and “hillshaded” to add depth to the visualization.  Ridgelines are valuable topographic 
features often prominent in the visual landscape.  Simply defined, a ridgeline is a horizontal line 
or demarcation representing the intersection of two slopes having generally opposing aspects, 
usually representing the highest common elevation of both.  The prominence of ridgelines varies 
depending on the surrounding terrain, and a ridgeline may not be visible from the surrounding 
landscape if there are only moderate elevation changes.  Its visual impact is therefore diminished, 
as in much of the Borough. 
 
Figure 15 depicts the ridgelines in the Borough, delineated based on the above definition.  
Utilizing the NJDEP’s 10 meter digital elevation model, contour information and three-
dimensional visualizations of terrain, ridgelines were delineated manually.  There are a number 
of major ridgelines throughout the Borough.  The most prominent are found along the eastern 
boundary and in the northwest corner of the Borough.  However, the entire Borough has 
significant ridgelines adding to the overall character of the landscape.   
 
Development on ridgelines can have major negative impacts on visual character as forested 
ridgelines are cleared to make way for homes with “views”.  From a homeowner’s perspective 
they represent desirable locations for home sites, taking advantage of views from the home site 
to the surrounding landscape.    However, from a community perspective, undeveloped ridgelines 
are desirable places to protect because of the views they provide.  Selective cutting of trees and 
careful placement of the building envelope can minimize disturbance to the visual landscape.  
Ridgelines should be recognized as valuable community assets; development on ridgelines 
transforms these community assets to the benefit of few and generally to the detriment of the 
environment.  
 
New Jersey Landscape Project 
 
In 1993, the New Jersey Department of Environmental Protection’s Endangered and Nongame 
Species Program (ENSP) initiated a move to a landscape level approach for endangered species 
protection.  With suburbanization and development occurring in all areas of the State, an 
increasing amount of habitat that could potentially support threatened and endangered species 
was being lost daily.   
 
In order to address habitat loss, ENSP needed to grasp the extent and suitability of remaining 
resources in the State.  To accomplish this, they partnered with the Center for Remote Sensing 
and Spatial Analysis (CRSSA) at Cook College, Rutgers University.  Utilizing LandSat 
Thematic Mapper satellite imagery, CRSSA mapped land cover for the entire State of New 
Jersey, broken down into 20 different habitat/land cover types.  After generalized cover types 
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were classified, detailed methodologies were developed to address the habitat suitability issues 
for each focus category, including beach/dunes, emergent landscapes, forested wetlands, forested 
areas and grasslands.  Version 2 of the Landscape Project data, released in February of 2004 and 
presented in Figure 16, replaced the land cover information compiled by Rutgers with the 1995 
land use/land cover data prepared by the New Jersey Department of Environmental Protection.  
Once the 2002 land use/land cover data for New Jersey is complete, it will replace the 1995 
information.     
 
After reclassifying data based on standards developed for each category, the habitat data was 
intersected, or combined, with the Natural Heritage Program’s Biological Conservation Database 
(BCD).  This database is a Geographic Information System (GIS) coverage that provides 
information on the sighting of threatened and endangered species, based on the field work of 
ENSP scientists and sightings reported by members of the public.  It is the most comprehensive 
data available in digital form on the location of threatened and endangered species. 
 
The Landscape Program data provides users with scientifically sound, peer-reviewed information 
on the location of critical habitat based on the conservation status of the species that are present.  
Habitats are ranked on a scale of 1 to 5, based on the following criteria: 

Table 10 - NJ Landscape Program Ranking System 

Rank Indication 
1 Suitable habitat, no species of special concern, or threatened or endangered 

species sighted 
2 Habitat patch with species of special concern present 
3 Habitat patch with State threatened species present 
4 Habitat patch with State endangered species present 
5 Habitat patch with Federal threatened or endangered species present 

 
According to New Jersey Endangered and Nongame Species Program status definitions, 
“Endangered” applies to a species whose prospects for survival within the state are in immediate 
danger.  “Threatened” applies to species that may become Endangered if conditions surrounding 
it begin to or continue to deteriorate.  “Special Concern” applies to species that warrant special 
attention because of some evidence of decline, inherent vulnerability to environmental 
deterioration, or habitat modification that would result in their becoming Threatened. 
 
Ringwood Borough is rich in habitat suitable to support populations of threatened and 
endangered species, as depicted on Figure 16.  This includes primarily forest and forested 
wetland areas that canvas the Borough.  Table 11 summarizes the area of each habitat type by 
rank. 
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Table 11 - NJ Landscape Project Habitat Summary 
Habitat Type Rank Acres % of Total 

Acres of 
Habitat Type 

Forest 2 – Species of Special Concern sighted 329.9 2.6 
 4 – State Endangered Species sighted 12,185.2 97.4 
 Total 12,515.13 100 
    

Forested 
Wetland 

1 – Suitable habitat 415.7 47.3 

 2 – Species of Special Concern sighted 142.7 16.2 
 3 – State Threatened Species sighted 30.6 3.5 
 4 – State Endangered Species sighted 289.5 32.9 
 Total 878.5 100 
    

Grassland 1 – Suitable habitat 56.2 58.3 
 2 – Species of Special Concern sighted 40.2 41.7 

 Total 96.4 100 
    

Emergent 1 – Suitable habitat 24 95.7 
 2 – Species of Special Concern sighted 1.1 4.3 
 Total 25.1 100 

 
The critical forest habitat of the Borough is the most dominant habitat and supports state 
endangered species.  This habitat covers most of the Borough, consisting of 12,515 acres, or 70% 
of the Borough’s entire land coverage.  These critical forested habitat areas support species such 
as the Barred Owl, Timber Rattlesnake, Red-Shouldered Hawk, Northern Goshawk and Bobcats.   
 
Forested wetlands represent the next most prevalent habitat type.  The location of forested 
wetlands are distributed widely throughout the Borough and cover 878 acres, or almost 5% of the 
total land cover in the Borough.  Forested wetlands generally overlap into forested classification 
areas and often produce unique habitat for herptile species.  Critical species located in forested 
wetlands are often similar to those in neighboring or overlapping critical forested habitat and 
include the Red-Shoulder Hawk and Barred Owl.         
 
The remaining land cover consists of grassland and emergent habitat.  Grassland habitat in the 
Borough supports populations of species of special concern, primarily herptile species, which are 
present in a linear pattern in the northwestern portion of the Borough and include 96 acres of 
land cover.    Emergent habitat, including 25 acres scattered throughout the Borough in isolated 
pockets, is critical to the reproductive cycles of many amphibian species, reliant on both 
emergent wetlands and spring (vernal) pools for this process.  The NJDEP, in cooperation with 
The Center for Remote Sensing and Spatial Analysis (CRSSA) at Cook College, developed a 
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project to identify and monitor vernal habitats, which will eventually be incorporated in the 
Landscape Project data.  New regulations adopted in 2001 afford protection to emergent and 
vernal habitats where previously none existed.  This lack of protection was largely due to the size 
of pools and isolated emergent areas, as many are less than 1 acre and could be drained and filled 
with a general wetland permit.  CRSSA and NJDEP are developing maps of both potential and 
certified vernal and emergent habitats.  
  
The Landscape Project data is intended to aid municipalities, County and State governments, 
conservation agencies and citizens in determining the extent of critical habitat within their 
respective jurisdictions and communities.  After identifying critical habitat, a variety of means 
can be employed to protect it, including the following: 
 

 Prioritizing open space acquisitions based on the presence of habitat for 
threatened and endangered species 

 Adopting regulations aimed at protecting critical habitat 
 Adopting management policies for open space that are consistent with 

protection of critical habitat 
 Permitting flexibility in development techniques that can accommodate 

the protection of critical habitat 
 Promoting land stewardship practices that are consistent with the 

protection of critical habitat 
 
Conclusion 
 
The Borough of Ringwood possesses an array of natural features and critical environmental 
resources that combine to form a landscape unique to Ringwood.  The  construction of 
impoundments for the vast reservoirs and lakes in the Borough, beginning in the 1920’s, lead to 
development forming around the various water bodies for recreational and industrial purposes.  
These water bodies, covering over 2,200 acres (12%) of the Borough, combined with 11,745 
acres (65%) of forest coverage, provide over three-quarters of the Borough with a forested, rural 
character.   
 
Ringwood’s soils are typical of the Highlands region. The majority of soils have a moderate 
depth to bedrock with a high water table, posing significant limitations to development for 
residential purposes.  Many of the soils contain high percentages of stony material and rock 
outcroppings, posing further limitations to development.  On-site septic suitability, as identified 
by the NJDEP in 1999, indicates that the soils may not be suitable for septic systems in a wide 
portion of the Borough.    This is largely due to shallow depth to bedrock and seasonal high 
water that the soils in that area exhibit.  
 
The surface waters in the Borough include a system of headwater tributaries and streams 
draining to the Wanaque River, with a series of impoundments creating the reservoirs and lakes.  
The Wanaque and Monksville Reservoirs provide valuable drinking water and recreational uses 
for the Borough and the State.  Many of the streams in the Borough are classified as C-1, such as 
Ringwood Creek, High Mountain Brook, Burnt Meadow Brook and Cupsaw Brook.  These 

 30
  
 



Ringwood Borough Natural Resource Characterization                     June 2005 

streams also support trout production and trout maintenance, providing further indication of their 
importance to ecosystem health. 
 
The wetlands present in Ringwood are generally forested and are located along most of the 
stream corridors, overlapped in some areas by FEMA-designated floodways, making this an 
important riparian habitat area.  Riparian areas, an important part of the ecosystem, serve a 
multitude of functions, including controlling water temperature, stabilizing the stream bank, 
filtering pollutants from runoff, controlling sedimentation and contributing organic matter to the 
stream ecosystem, they are uniquely suited to passive recreation activities and can serve as 
corridors for wildlife migration. 
 
The Borough is almost completely covered by contiguous forested areas of state endangered 
species habitat.  This type of large contiguous habitat is becoming increasingly rare in New 
Jersey and should be carefully protected as a valued resource.  State endangered species, such as 
the Northern Goshawk, Barred Owl and others require large contiguous areas to forage and 
breed.       
 
Ringwood Borough contains a diverse set of natural resources that has contributed to the 
Borough’s historical development and plays a role in the future health of the regional ecosystem.  
The surface waters, geology, soils, wetlands and forest combine to create an environment unique 
to the Borough.  Loss of or impact to any of these resources can have a direct effect on the 
biodiversity of the area.  Future planning efforts should reflect the need to preserve the natural 
resource base, which enhances the quality of life of residents in the Borough and the future 
health of the regional ecosystem.  
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Appendices  
 

Appendix 1 - Geologic Units – Technical Descriptions9 
 
Ybh Hornblende granite - Pinkish-gray- to medium-buff-weathering, pinkish-white or light- 
pinkish-gray, medium- to coarse-grained, gneissoid to indistinctly foliated granite and sparse 
granite gneiss composed principally of microcline microperthite, quartz, oligoclase, and 
hornblende. Some phases are quartz syenite or quartz monzonite. Includes small bodies of 
pegmatite and amphibolite not shown on map. UPb age approximately 1,090 Ma. 
 
Yba Microperthite alaskite – Pink- to buff-weathering, light-pinkish-gray or pinkish-white, 
medium- to coarse-grained, gneissoid to indistinctly foliated granite composed principally of 
microcline microperthite, quartz and oligoclase. Includes small bodies of amphibolite not shown 
on map. 
 
Yk Potassium-feldspar gneiss - Light-gray- to pinkish-buff-weathering, pinkish-white to light-
pinkishgray, fine- to medium-grained, moderately foliated gneiss and lesser amounts of granofels 
composed of quartz, microcline, microcline microperthite and local accessory amounts of biotite, 
garnet, sillimanite, and opaque minerals. 
 
Yb Biotite-quartz-feldspar gneiss - Gray-weathering, locally rusty, gray to tan or greenish-
gray, fine- to medium-coarse-grained, moderately layered and foliated gneiss that is variable in 
texture and composition.  Composed of oligoclase, microcline microperthite, quartz, and biotite. 
Locally contains garnet, graphite, sillimanite, and opaque minerals. 
 
Ymh Hornblende-quartz-feldspar gneiss - Pinkish-gray- to buff-weathering, light- pinkish-
white to pinkish-gray, fine- to medium-grained, massive to moderately well layered gneiss 
containing microcline, quartz, oligoclase, hornblende, and magnetite. Locally contains garnet 
and biotite. 
 
Ymp Clinopyroxene-quartz-feldspar gneiss - Pinkish-gray- or pinkish-buff- weathering, white 
to palepinkish- white or light-gray, fine- to medium-grained, massive to moderately well-layered 
gneiss composed of microcline, quartz, oligoclase, clinopyroxene, and trace amounts of epidote, 
biotite, titanite, and opaque minerals.  Commonly interlayered with amphibolite or pyroxene 
amphibolite. 
 
Yp Pyroxene gneiss – White- to tan-weathering, greenish-gray, fine- to medium-grained, well-
layered gneiss containing oligoclase, clinopyroxene, variable amounts of quartz, and trace 
amounts of opaque minerals and titanite. Some phases contain scapolite and calcite. Commonly 
interlayered with pyroxene amphibolite or marble. 
 
Yf Franklin Marble – White- to light-gray-weathering, white, grayish-white, or, less commonly 
pinkishorange, coarse- to locally fine-crystalline calcite marble with accessory amounts of 
graphite, phlogopite, chondrodite, clinopyroxene, and serpentine. Contains pods and layers of 

                                                 
9 “Bedrock Geology and Topographic Base Maps of New Jersey”, New Jersey Geological Survey CD Series CD 00-1, 

New Jersey Geological Survey, 2001.  
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clinopyroxene-garnet skarn, hornblende skarn, and clinopyroxene-rich rock. Thin layers of 
metaquartzite occur locally. Intruded by the Mount Eve Granite in the Pochuck Mountain area. 
Franklin Marble is host to the Franklin and Sterling Hill zinc ore bodies; exploited for talc and 
asbestiform minerals near Easton, Pennsylvania. Subdivided into an upper marble, "Wildcat 
marble," and a lower marble, "Franklin marble," by New Jersey Zinc Co. geologists. 
 
Ylo Quartz-oligoclase gneiss – White-weathering, light-greenish-gray, medium- to coarse-
grained, moderately layered to indistinctly foliated gneiss and lesser amounts of granofels 
composed of quartz, oligoclase or andesine, and, locally, biotite, hornblende and (or) 
clinopyroxene. Contains thin amphibolite layers. 
 
Ylb Biotite-quartz-oligoclase gneiss – White- to light-gray-weathering, light- to medium-gray 
or greenish-gray, fine- to coarse-grained, massive to moderately well layered, foliated gneiss 
composed of oligoclase or andesine, quartz, biotite, and, locally, garnet. Commonly interlayered 
with amphibolite. 
 
Yh Hypersthene-quartz-plagioclase gneiss – Gray- to tan-weathering, greenish-gray to 
greenishbrown, medium-grained, moderately well layered and foliated, greasy-lustered gneiss of 
charnockitic affinity composed of andesine or oligoclase, quartz, clinopyroxene, hornblende, 
hypersthene, and sparse amounts of biotite. Commonly interlayered with amphibolite and mafic-
rich quartz-plagioclase gneiss. 
 
Yd Diorite – Gray- to tan-weathering, greenish-gray to brownish-gray, medium- to coarse-
grained, greasy-lustered, massive diorite containing andesine or oligoclase, clinopyroxene, 
hornblende, hypersthene, and sparse amounts of biotite and magnetite. Amphibolite layers 
common. 
 
Ya Amphibolite - Gray- to grayish-black, medium-grained amphibolite composed of hornblende 
and andesine. Some phases contain biotite and (or) clinopyroxene. Ubiquitous and associated 
with almost all other Middle Proterozoic units. Some amphibolite is clearly metavolcanic in 
origin, some is metasedimentary, and some appears to be metagabbro. 
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Appendix 2:  Glossary 
 
Anderson Classification System (Land Use/Land Cover):  The Anderson classification system is 
a hierarchical system to describe land cover.  The system is based on four digits which represent 
one to four levels of classification.  These levels include; level I is general, level II is more 
descriptive, level III is detailed, and level IV is the most detailed. For example level one would 
include a broad category of wetlands while level two would describe wetlands by their character, 
wooded or grassland.   
 
Bedrock:  The solid rock formations found beneath the soils and superficial rock.   
  
Category 1 streams:  Waters designated in the tables in N.J.A.C. 7:9B-1.15(c) through (h), for 
purposes of implementing the anti-degradation policies set forth at N.J.A.C. 7:9B-1.5(d), for 
protection from measurable changes in water quality characteristics because of their clarity, 
color, scenic setting, other characteristics of aesthetic value, exceptional ecological significance, 
exceptional recreational significance, exceptional water supply significance, or exceptional 
fisheries resource(s). 
 
Category 2 streams:  Waters not designated as Outstanding National Resource Waters or 
Category One at N.J.A.C. 7:9B-1.15 for purposes of implementing the anti-degradation policies 
set forth at N.J.A.C. 7:9B-1.5(d). 
 
Coniferous Forests: Forests comprising of a majority of coniferous (cone bearing) tree stands. 
  
Deciduous Forests:  Forests comprising of a majority of deciduous (cyclic foliage loss) tree 
stands.   
 
Farmland Capability:  Refers to lands containing soils that are productive for agricultural 
purposes. 
 
Floodplains:  Lowland areas adjacent to rivers, lakes or oceans.   Floodplains are designated by 
the frequency of the flood that is large enough to cover them. For example, the 10-year 
floodplain will be covered by a 10-year flood and the 100-year floodplain by the 100-year flood.    
 
Geographical Information Systems (GIS):  A system for management, analysis, and display of 
geographic knowledge, which is represented using a series of information sets such as maps and 
globes, geographic data sets, processing and work flow models, data models, and metadata. 
 
Hardiness Zones:  A map prepared by the United States Department of Agricultural.  The map 
shows 10 different zones, each of which represents an area of winter hardiness for the plants of 
agriculture and our natural landscape.   
 
Highly erodible Lands:  The United States Department of Agriculture, Natural Resources 
Conservation Service rates soils based on their potential for erosion by two factors; wind and 
water   
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Natural Resource Inventory (NRI):  A document that uses maps and text to describe the 
municipality's most important natural resources. 
 
Riparian Zones:  Areas or zones of vegetation directly separating land from water and 
immediately adjacent land that is frequently inundated, or, in other words, the floodways of 
streams. 
 
Soil Survey Geographic SSURGO:  The SSURGO soils layers were developed by the Natural 
Resources Conservation Service (NRCS), of the US Department of Agriculture, as part of the 
National Cooperative Soil Survey.  The surveys determine soil characteristics and capabilities 
and are designed to help understand soils and their use. 
 
Subwatersheds:  Smaller drainage basins found within larger watersheds.   
 
Surface Waters:  Water at or above the land's surface which is neither groundwater nor contained 
within the unsaturated zone, including, but not limited to, the ocean and its tributaries, all 
springs, streams, rivers, lakes, ponds, wetlands, and artificial waterbodies. 
 
Watersheds:  A Watershed is the area of land that drains into a body of water such as a river, 
lake, stream or bay. It is separated from other systems by high points in the area such as hills or 
slopes. It includes not only the waterway itself but also the entire land area that drains to it 
 
Wetlands:  Areas that are inundated or saturated by surface water or groundwater at a frequency 
and duration sufficient to support, and that under normal circumstances do support, a prevalence 
of vegetation typically adapted for life in saturated soil conditions, commonly known as 
hydrophytic vegetation. 



Natural Resource Inventory 
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Data Sources 1972:
New Jersey 1972 Level ILand Cover Classification,
Originator - Grant F. Walton Center for Remote
Sensing and Spatial Analysis Rutgers University,
Source Data Resolution - 80 meters x 80 meters.
Data Sources 1986:
1986 Land Use/Land Cover for Passiac County,
New Jersey, Originator - NJDEP, OIRM, BGIA,
Data Sources 1995:
New Jersey 1995 Level ILand Cover Classification,
Originator - Grant F. Walton Center for Remote
Sensing and Spatial Analysis Rutgers University,
Source Data Resolution - 80 meters x 80 meters.
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digital data, but this secondary product has 
not been NJDEP verified and is not State-authorized.

Figure 6

Note:
In order to display soil suitability classes as defined

in N.J.A.C 7:9A, soil polygons as mapped by the USDA
NRCS were recoded by soil series. Specific data on

soil suitability classes was derived from Appendix D of
"Standards for Individual Subsurface Disposal Systems",
State of New Jersey Administrative Code, N.J.A.C. 7:9A,

New Jersey Department of Environmental Protection,
Division of Water Quality, Bureau of Non-Point Pollution

Control, August 15, 1999.

Data Sources:
Soil Survey Database for Passiac County, Originator -

U.S. Department of Agriculture, Natural Resources
Conservation Service, Source Data Scale - 1:15,840

"Standards for Individual Subsurface Disposal Systems",
State of New Jersey Administrative Code, N.J.A.C. 7:9A,

New Jersey Department of Environmental Protection,
Division of Water Quality, Bureau of Non-Point Pollution

Control, August 15, 1999.



Margaret K i ng Ave

Greenwood Lake Tpk

¹

S
lo

at
sb

u
rg

 R
d

M

orris Rd

S
to

ne
to

w
n

 R
d

W Brook Rd

Brook R
d

S
kylin

e R
d

Depth to Bedrock
Borough of Ringwood
Passaic County, NJ
June 2005

µ
0 10.5

Miles

Legend

6 to 10 feet

Greater than 10 feet

Rock Outcrop

Unrated

Water

No Data

B   A   N   I   S   C   H
A   S   S   O   C   I   A   T   E   S,    I   N   C. 

Planning and Design 

 

This map was developed using 
New Jersey Department of Environmental 

Protection Geographic Information System 
digital data, but this secondary product has 

not been NJDEP verified and is not State-authorized.

Figure 7

Data Sources:
Soil Survey Database for Passiac County, Originator -

U.S. Department of Agriculture, Natural Resources
Conservation Service
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Figure 8

Data Sources:
Soil Survey Database for Passiac County, Originator -

U.S. Department of Agriculture, Natural Resources
Conservation Service
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Figure 9

Data Sources:
Soil Survey Database for Passiac County, Originator -

U.S. Department of Agriculture, Natural Resources
Conservation Service



Margaret K ing Ave

Greenwood Lake Tpk

¹

S
lo

at
sb

ur
g 

R
d

M

orris Rd

S
to

ne
to

w
n 

R
d

W Brook Rd

Brook R
d

S
kylin

e R
d

Monksville 
Reservoir

Wanaque
Reservoir

Erskine 
Lake

Cupsaw 
Lake

Shepherd Lake

Blue Mine B
rook

Ringwood Creek

Burnt M
eadow

 B
roo

k

Ringwood 
C

re
ek

R
ingw

ood Creek

Surface Waters and Subwatersheds
Borough of Ringwood
Passaic County, NJ
June 2005

µ
0 10.5

Miles

B   A   N   I   S   C   H
A   S   S   O   C   I   A   T   E   S,    I   N   C. 

Planning and Design 

 

This map was developed using 
New Jersey Department of Environmental 

Protection Geographic Information System 
digital data, but this secondary product has 

not been NJDEP verified and is not State-authorized.

Figure 10
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Data Sources:
"Q3 Digital Flood Data", Originator - FEMA, Source

1995 Land Use/Land Cover Edition 1.3 - WMA
Originator - NJDEP, OIRM, BGIA
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Figure 12
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Data Sources:
1995 Land Use/Land Cover Edition 1.3 - WMA

Originator - NJDEP, OIRM, BGIA

This map was developed using 
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Data Source:
GIS DEM (10 Foot Grid), NAVD 88,

derived fromTIN interpolated from 2 foot DTM based on
1996 1"=100' groundscale orthophotography by ProMaps, Inc.

This map was developed using 
New Jersey Department of Environmental 

Protection Geographic Information System 
digital data, but this secondary product has 

not been NJDEP verified and is not State-authorized.
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Data Sources:
NJDEP Landscape Project Critical Habitat Data, Originator -
NJDEP, Division of Fish and Wildlife, Endangered NonGame

Species Program, Source Data Scale - 30 Meter Resolution. 2/04

This map was developed using 
New Jersey Department of Environmental 

Protection Geographic Information System 
digital data, but this secondary product has 

not been NJDEP verified and is not State-authorized.
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