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I. EXECUTIVE SUMMARY

CCEUC initiated a comprehensive riparian buffer assessment in 2023 to identify and evaluate
the current status of riparian buffers within the town and village of New Paltz and identify
priority areas for restoration and conservation.

The assessment process gathered information from the NYS Riparian Opportunity Assessment
and was analyzed alongside land cover, soil type, water quality, and flood zone data. Based on
our findings, we proposed several key recommendations related to potential areas for riparian
restoration and protection. In total, 4 protection profiles (3 assessment recommendations, 1
stakeholder recommendation) and 6 restoration profiles (5 assessment recommendations, 1
stakeholder recommendation) were included.

This report was created in an effort to assist in raising awareness among local stakeholders
about the importance of riparian buffers, their ecological significance, and the benefits they
offer will be crucial for long-term conservation. The assessment serves as a valuable tool for
guiding future land management and conservation efforts within the town. By prioritizing
restoration and protection focus areas and implementing targeted strategies, the Town and
Village of New Paltz can work towards healthier riparian ecosystems, improved water quality,
and a more sustainable environment.

II. INTRODUCTION

The Cornell Cooperative Extension Ulster County and the New York State Department of
Environmental Conservation’s (NYSDEC) Hudson River Estuary Program are seeking to help
local decision-makers think more strategically to identify and prioritize sites that would benefit
from restoration and conservation planning efforts such as planting native trees and shrubs in
riparian buffer zones. The assessment was designed to meet a target goal that aligns with the
Pledge Element 7: Riparian Buffers action in the New York State Climate Smart Communities
Program (NYS CSC) as well as be flexible enough for use in the prioritization of other
restoration and protection efforts such as the implementation of the NYS DEC’s Trees for Tribs

program.
STUDY AREA AND BACKGROUND

This report aims to evaluate riparian buffers, also known as stream buffers, in the town and
village of New Paltz and identify riparian buffer areas that may benefit from tree or shrub
planting as well as effective buffers that would benefit from permanent protection efforts.
Riparian buffers are the vegetated zones that adjoin streams and rivers (Figure 1). This report
focuses on maintaining and restoring forested riparian buffers as a valuable tool to help the
Town reduce the impacts associated with the worsening effects of climate change.
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Non-Timber Forest Products Riparian Buffer

USDA National Agroforestry Center 2015

Figure 1: Illlustration of a vegetated buffer (USDA National Agroforestry Center, 2015).

A riparian buffer assessment will provide valuable information to the town and village of New
Paltz by helping to guide the management and protection of riparian areas within the town. By
identifying areas of concern and developing targeted management recommendations, the town
can improve the health and function of these important ecological zones, providing benefits to
both human communities and the natural environment.

FUNCTIONS AND BENEFITS OF RIPARIAN BUFFERS

According to the U.S. Department of Agriculture’s Natural Resources Conservation Service, the
primary function of a riparian buffer is to “protect near-stream soils from over-bank flows, trap
harmful chemicals or sediment transported by surface and subsurface flows from adjacent land
uses, or provide shade, detritus, and large woody debris for the in-stream ecosystem.” The
planting of vegetation or protection of existing vegetation along streams creates portions of
space between the water and upland land uses. The buffers play a significant role in filtering
contamination and maintaining water quality in riverine and stream systems.

The installation and continued maintenance of riparian buffers can provide a number of benefits
including flood reduction, water quality improvement, filtering agricultural land runoff, bank
stabilization, and sediment filtration, shade for streams, and providing a safe and thriving
habitat for aquatic organisms and wildlife.
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Figure 2: Estimated buffer width required for specific benefit functionality, (United States Department of Agriculture and U.S.
Environmental Protection Agency, 1997)

It is particularly important to consider that protecting headwater streams when implementing
riparian buffer protection and restoration efforts. Large rivers often receive more attention due
to their size and visibility, but smaller streams and tributaries are vital components of the
overall watershed ecosystem.

Smaller order streams are the primary sources of water for larger rivers and the overall
watershed. Protecting them helps maintain high water quality by filtering and purifying water as
it flows through the riparian buffers. Riparian buffers along these smaller waterways can act as
"biological filters," removing pollutants, sediments, and excess nutrients from runoff and
improving overall water quality downstream. This helps prevent nutrient pollution,
eutrophication, and harmful algal blooms downstream, benefiting both the water quality and
the overall ecological balance of the watershed.

Headwater streams also serve as critical connectors within the watershed, linking various
habitats and supporting the movement of aquatic species. They provide important spawning,
nursery, and migration corridors for fish and other aquatic organisms. By protecting and
restoring riparian buffers along these smaller waterways, we enhance habitat connectivity and
promote the biodiversity and resilience of the entire ecosystem.
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HOW DO RIPARIAN BUFFERS INTERACT WITH CLIMATE CHANGE?

Riparian ecosystems remain under stress from climate change, agricultural practices, and
urbanization. Yet, a forested riparian buffer, along with various other forest ecosystems, can
sequester and store carbon to help mitigate the negative effects of climate change. Wooded
riparian buffers can also combat the projected increase in water temperature in riverine
systems. An increase in water temperature can lead to habitat degradation for aquatic
organisms. A forested buffer can work to provide direct shade to a body of water and reduce an
increase in water temperature.

Headwater streams are often more sensitive to climate change impacts, such as increased
temperatures, altered precipitation patterns, and drought events. Protecting these waterways
through riparian buffer restoration and protection can help mitigate the impacts of climate
change by providing shade, regulating water temperature, and maintaining baseflow during dry
periods. This resilience is crucial for supporting aquatic life, maintaining ecosystem services,
and ensuring the long-term health of the watershed.

RIPARIAN HEALTH

The riparian health of streams varies depending on a range of factors, including land use
practices, water flow, and the presence of invasive species or other threats.

The riparian health of streams in the town and village of New Paltz is generally good, with many
areas exhibiting healthy riparian vegetation and minimal erosion. However, some areas are
impacted by land use practices such as development and agriculture, which can lead to
increased sedimentation and nutrient runoff into streams.

Efforts have been made in recent years to improve riparian health in the town and village of
New Paltz, including implementing stream restoration projects and establishing riparian buffer
zones.

In 2011, the Town of New Paltz adopted Chapter 139: Wetlands and Watercourses, which
emphasizes the importance of protecting and safeguarding regulated areas, including wetlands,
waterbodies, watercourses, and associated buffer zones. These areas hold ecological, water
quality, and recreational importance. In short, the Town of New Paltz oversees activities that
could significantly harm these areas' functions or benefits, ensuring the community's health and
safety.

In summary, while the riparian health of streams in the town of New Paltz is generally good,
there are still areas that are impacted by land use practices and invasive species. Ongoing
efforts to restore and enhance riparian zones are important for maintaining water quality and
supporting healthy ecosystems in the area.

OBJECTIVES AND GOALS

Our objective was to conduct a comprehensive riparian buffer assessment in alignment with the
Riparian Buffers action within Pledge Element 7 of the Climate Smart Communities (CSC)
program to enhance climate resilience, protect natural resources, and earn CSC points by
engaging stakeholders, enhancing water quality, and informing land use planning. Successful
completion of this portion of the action may earn the community 2 points.
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To achieve this objective, we developed a report that directs readers to potential priority sites
for conservation and revegetation. Through this report, our goal was to 1) engage stakeholders
in the assessment process and consider their input, 2) inform land use planning and zoning
decisions, and 3) contribute technical assistance in earning points towards the Town and
Village's existing designation as a Bronze Certified Climate Smart Community.

Overall, this riparian buffer assessment serves as a tool for municipal officials and
environmental stakeholders by providing an understanding of the status and importance of
riparian areas. It is intended to aid in effective land use planning, pollution mitigation, and
restoration efforts while also engaging and informing landowners about the significance of their
role in riparian conservation.

III. EXISTING CONDITIONS IN THE TOWN OF NEW
PALTZ

This section provides a concise overview of the current state of New Paltz's natural environment
using mapping. It encompasses an overview of water resources, water quality information, and
flood zones, as well land resources such as land cover, hydrologic soil groups, and surficial
geology. It serves as a foundational understanding of the town's ecological landscape. Through
this town-wide analysis and mapping, we gained a foundational understanding of the indicators
above within the Town to help us in identifying focus areas for conservation and enhancement.

WATER RESOURCES

WATERSHED BOUNDARIES

Watersheds can be categorized into different scales based on their size and drainage area. The
United States Geological Survey (USGS) has developed a classification system for watersheds
known as the Hydrologic Unit Code (HUC) system. The system uses a hierarchical numbering
scheme to identify watersheds at various scales, with the HUC 2 representing the largest unit
and the HUC 16 being the smallest. Watersheds are divided into multiple levels, ranging from
large regions to small tributaries.

Hydrologic Unit Code (HUC) watershed boundaries and natural watershed boundaries offer
distinct approaches to delineating and understanding watershed areas. HUC boundaries are a
standardized system employed by various U.S. government agencies like the U.S. Geological
Survey (USGS) and the Environmental Protection Agency (EPA). They divide the United States
into nested watershed units for administrative and regulatory purposes. HUCs follow a
hierarchical structure, ranging from broad HUC-2 regions to finer HUC-12 subdivisions. These
boundaries are established based on the flow of water and may not always align with natural
landscape features or political boundaries. They serve as a practical framework for organizing
and managing water-related data, making them valuable for government agencies and
researchers. To learn more about the Hydrologic Unit Code (HUC) system, visit “*What is a
Hydrologic Unit Code (HUC)?" developed by the South Dakota State university Extension.
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In contrast, natural watershed boundaries are rooted in the actual physical characteristics of the
landscape, such as topography, ridgelines, and terrain. They closely follow the contours of the
land where water naturally flows, without concern for administrative divisions. These
boundaries provide a more ecologically meaningful representation of watersheds, as they align
with the hydrological and ecological functions of these areas. Natural boundaries are often used
in ecological and environmental studies to investigate the complex relationships between land
use, water quality, and ecosystem health. They vary in size and shape, dictated by the unique
topography and geology of each region.

For the purposes of this study, the 12-digit HUC watershed scale was utilized to align with the
results of the New York State Riparian Opportunity Assessment (ROA) developed by the New
York Natural Heritage Program (NYNHP).

A HUC 12 watershed represents a sub-watershed within a larger hydrological unit, such as a
HUC 10 or HUC 8 watershed. The HUC 12 watershed has an average size of about 30 square
miles. It is used to identify and classify smaller watersheds within a larger watershed system.
The HUC 12 is an important unit for local watershed planning and management as it provides a
detailed view of the hydrological and ecological characteristics of a specific area.

Within the municipal boundaries of the Town of New Paltz, there are four HUC 12 sub-
watersheds. As seen in Map 1 the Swarte Kill and Kleine Kill subwatersheds are the largest
subwatersheds within municipal boundaries.

e Swarte Kill-Wallkill River (HUC_020200070407)
¢ Kleine Kill-Wallkill River (HUC_020200070406)
e Coxing Kill-Rondout Creek (HUC_020200070604)
e Lower Shawangunk Kill (HUC_020200070304)
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All of the watersheds in New Paltz are part of the Mid Atlantic (HUC_02), Upper Hudson
(HUC_0202), Upper Hudson (HUC_020200), and Rondout (HUC_02020007) watersheds. A
majority of New Paltz can also be found in the Lower Wallkill River Watershed
(HUC_0202000704).

The Wallkill River Watershed is approximately 800 square miles and spans through two states,
New York and New Jersey. In Ulster County, the river flows 26 miles draining 170 square miles
(Wallkill River Watershed Conservation and Management Plan, pg. 11).

Upon flowing through the Town of New Paltz, the Wallkill River reaches its final destination. It
merges with Sturgeon Pool before continuing its journey, joining the Rondout Creek. Ultimately,
the combined waters of the Wallkill River and Rondout Creek flow into the Hudson River
Estuary, marking the final destination of this interconnected water system.

In New York State, the Wallkill River is fed by 69 tributaries, 14 of which are located in Ulster
County. Within the watershed, 12 major tributaries drain to a common outlet, Rondout Creek,
and then to the Hudson River Estuary.

MAJOR STREAMS

We estimate that Town of New Paltz has approximately 70 miles of mapped streams (based on
the streams in the National Hydrography Dataset) and those streams are surrounded by an
estimated 5201 acres of riparian areas or about 24% of the area of the Town (based on the
Riparian Buffer layer created for the Riparian Opportunities Assessment).

There are several perennial streams located in the Town of New Paltz, NY. Perennial streams
are streams that flow all year round, even during dry periods. The following is a list of major
perennial streams in the Town of New Paltz:

o Wallkill River: The Wallkill River is a perennial stream that flows through the Town of
New Paltz and originates from Lake Mohawk in Sparta Township, New Jersey.

e Swarte Kill: The Swarte Kill is a perennial stream that flows through the Town of New
Paltz and originates from the Shawangunk Ridge.

¢ Kleine Kill: The Kleine Kill is a perennial stream that flows through the Town of New
Paltz and originates from the Shawangunk Ridge.

In addition to the mentioned streams, there are several other noteworthy smaller tributaries
that contribute to the Wallkill River within the town of New Paltz. These streams include:

e Platte Kill: The Platte Kill is an important tributary of the Wallkill River. It joins the
Wallkill River downstream of New Paltz, contributing to the overall flow and dynamics of
the river.

e Tributary 13 (Mill Brook): Tributary 13, also known as Mill Brook, is another significant
stream that feeds into the Wallkill River.

¢ Humpo Kill: The Humpo Kill is a tributary that joins the Kleine Kill, which is itself a
tributary of the Wallkill River. The Humpo Kill's confluence with the Kleine Kill adds to
the water flow in the larger river system.
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e Stony Kill: The Stony Kill is a notable stream that contributes to the Wallkill River. Its
waters merge with the main stem of the Wallkill River, increasing its volume and
carrying sediment downstream.

e Bonticou Kill: The Bonticou Kill is another significant tributary that joins the Wallkill
River. Its waters flow into the main stem of the river, further enhancing its flow and
water quality.

e Saw Mill Brook: The Saw Mill Brook is a stream that runs through the campus of SUNY
New Paltz. It eventually drains into the Wallkill River at Sojourner Truth Park, influencing
the river's water characteristics in that vicinity.

These smaller tributaries contribute to the overall hydrology and ecological health of the Wallkill
River system in New Paltz and they should be included in watershed management and
conservation efforts aimed at preserving water quality and maintaining the integrity of the
Wallkill River and its associated habitats. The New Paltz Natural Resource Inventory (2021)
mapper may aid in understanding local watershed boundaries.

Ephemeral streams are streams that only flow during and immediately after precipitation
events. They do not have a continuous flow of water throughout the year. As such, they are not
well-documented and can be difficult to identify. It is important to note that ephemeral streams
are still important features of the landscape as they play a role in water management, flood
control, and habitat for aquatic organisms during wet periods.

While are also some ephemeral streams in the Town of New Paltz, NY, there is no
comprehensive list available. Identifying these streams would require detailed assessment and
field work that is beyond the scope of this report.

FLOOD ZONES

FEMA flood zones provide information about areas prone to flooding, especially during heavy
rain, snowmelt, or storm events. Riparian buffers in these zones play a crucial role in reducing
flood risk by absorbing excess water and slowing down its flow.

FEMA (Federal Emergency Management Agency) classifies flood zones into several categories,
each denoting different levels of flood risk:

Special Flood Hazard Area (SFHA): SFHAs are high-risk flood zones where there is at least a
1% chance of flooding in any given year, commonly referred to as the 100-year floodplain.
These areas are prone to significant flooding, and property owners in SFHAs are typically
required to have flood insurance if they have a federally backed mortgage. Riparian buffers in
SFHAs play a critical role in reducing flood damage by absorbing floodwaters, reducing erosion,
and protecting water quality.

Moderate Flood Hazard Areas: These are areas with a lower risk of flooding compared to
SFHAs but are still susceptible. They are typically outside the 100-year floodplain but within the
500-year floodplain. Riparian buffers in these areas are essential for minimizing flood damage
and maintaining healthy aquatic ecosystems.

Floodway: The floodway is the most critical part of the floodplain, where floodwaters flow with
the greatest depth and velocity during a flood event. FEMA regulates development in the
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floodway to prevent obstructions that could worsen flooding. Riparian buffers within floodways
are especially vital as they help control erosion, filter pollutants, and reduce flood velocities,
thus mitigating potential damage to properties downstream.

Map 3 shows the flood zones located throughout the Town. It should be noted that the flood
zones are most often found surrounding the Wallkill River and surrounding unnamed tributaries,
as well as the wetlands surrounding the Swarte Kill.
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FEMA flood classifications are integral to a riparian buffer assessment, offering crucial insights
into flood risk levels. By identifying the flood zone of a particular area within the town
boundaries, we can tailor riparian buffer strategies accordingly. High-risk flood zones
necessitate buffers designed to withstand and mitigate severe flooding impacts, such as erosion
control, while lower-risk zones may focus more on enhancing water quality. In essence, FEMA
flood classifications guide the development of precise riparian buffer restoration or protection
plans, ensuring they align with the specific flood conditions of each area, thereby enhancing the
effectiveness of efforts.

WATER QUALITY

CLASSIFICATIONS

The water quality of the bodies of water within the Town of New Paltz can vary depending on
various factors such as weather, season, and human activities such as farming and
development.

The New York State Department of Environmental Conservation (DEC) assigns water quality
classifications in New York State to classified the “existing or expected best usage of each water
or waterway segment”. The stream classifications range from “AA” (drinking, bathing, fishing,
and fish propagation and survival) to “D” (fishing, but waters will not support fish propagation).

A general description of the classifications are:

e A, AA, A-S and AA-S indicate a best usage for a source of drinking water, swimming
and other recreation, and fishing.

e B indicates a best usage for swimming and other recreation, and fishing.

e Cindicates a best usage for fishing (non-contact uses).

e D indicates a best usage of fishing, but these waters will not support fish propagation.

Streams that are further designated as (T) are deemed to have good water quality and cool
water temperatures suitable for trout habitat and (TS) indicates streams suitable for trout
spawning. Trout spawning streams have good water quality, cool temperatures, high dissolved
oxygen levels, and relatively unsilted stream bottoms suitable for spawning.

Waters classified as AA, A, B, C(T) or C(TS) are considered “protected streams” in New York
and are subject to certain use restrictions. For these streams disturbances to the bed or banks
of these streams require a State permit.

In Map 4, the DEC water quality classifications throughout the mapped streams within the Town
of New Paltz can be seen. More information on water quality classifications and their
interpretations based on catchments can be found in Section V. Findings and Reccomendations.
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Map 4: DEC Water Quality Classifications
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WATER QUALITY

For specific water quality information, we turned to data from the Environmental Protection
Agency (EPA). The How's My Waterway data employs a monitoring framework encompassing
the examination of physical, chemical, and biological attributes. These monitoring findings are
subsequently evaluated against established water quality benchmarks and criteria approved by
the EPA. It is noteworthy that water bodies may, at times, exhibit impairments, rendering them
unsuitable for specific uses. Given the dynamic nature of water conditions, it is imperative to
recognize that the data provided in How's My Waterway should serve as a general point of
reference. For more precise and current insights, it is advisable to consult local or state real-
time water quality reports, when available.

The data that we used for this report breaks water quality information into the HUC 12
subwatershed boundaries. In New Paltz, some of the HUC 12 subwatershed boundaries span
across Town boundaries. Therefore, the information presented is not entirely specific to the
Town of New Paltz. As there were no identified and assessed waterbodies found within the
Coxing Kill-Rondout Creek (HUC_020200070604) or Lower Shawangunk Kill
(HUC_020200070304) watersheds, the data has been omitted.

There are several indicators assessed individually that allow users to understand the
assessment of the best usage of a waterbody including swimming, fishing, and aquatic life.
Waterbodies are designated as either good, impaired (polluted), or unassessed. Good waters
are waterbodies fully supporting their designated uses under the Clean Water Act. Impaired
waters are waterbodies not fully supporting their designated uses under the Clean Water Act.
Unassessed Waters are waters that have not yet been assessed and/or monitored by states,
territories, and tribes for their physical, chemical, and biological properties to determine
whether the waters meet water quality standards. It is important to note that most reported
data was last reported in 2018.

The Kleine Kill-Wallkill River (HUC_020200070406) subwatershed consists of 5 major
waterbodies, 14 water monitoring locations, and 7 permitted dischargers. Waterbody conditions
are classified as either good, impaired, or unknown condition. With the Kleine Kill-Wallkill River,
the minor tributaries to the lower Wallkill are considered good and the lower main stem of the
Wallkill is classified as impaired. The remaining waterbodies include the Kleine Kill and
associated tributaries, the Platte kill and associated tributaries, and an unnamed tributary to the
Wallkill and other minor tributaries. These waterbodies are assessed as condition unknown.

It should be noted that 19% of the assessed waters within the Swarte-Kill Wallkill River
Watershed are classified as impaired. The main impairments reported include elevated levels of
nitrogen and/or phosphorous. These nutrients have the potential to stimulate accelerated
growth of aquatic vegetation and microorganisms. This overgrowth can lead to the degradation
of waterway vegetation, the development of potentially hazardous algae blooms, and the
creation of oxygen-depleted conditions that can adversely affect fish and other aquatic
organisms.

Within the Clean Water Act, located in Section 319: Nonpoint Source Management Program is a
federal program aimed at addressing non-point source pollution, which arises from diffuse
sources such as runoff from agricultural fields and urban areas. It provides grants to states to
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support local efforts in managing and reducing this type of pollution to protect and improve
water quality in lakes, rivers, and other bodies of water. There are 3 Nonpoint Source projects
funded from EPA grants under the Clean Water Act Section 319 that benefit waterbodies in the
Kleine Kill-Wallkill River watershed. There are no EPA funded restoration plans in the Kleine Kill-
Wallkill River watershed.

The Swarte Kill-Wallkill River (HUC_020200070407) subwatershed consists of 5 major
waterbodies, 8 water monitoring locations, and 4 permitted dischargers. The minor tributaries
to the lower Wallkill are considered good, while the lower main stem of the Wallkill River is
classified as impaired. The remaining waterbodies include Sturgeon Pond, the Swarte Killl and
associated tributaries, and an unnamed tributary to the Wallkill and other minor tributaries.
These waterbodies are classified as condition unknown.

It should be noted that 11% of the assessed waters within the Swarte-Kill Wallkill River
Watershed are classified as impaired. The main impairments reported include elevated levels of
nitrogen and/or phosphorous. These nutrients have the potential to stimulate accelerated
growth of aquatic vegetation and microorganisms. This overgrowth can lead to the degradation
of waterway vegetation, the development of potentially hazardous algae blooms, and the
creation of oxygen-depleted conditions that can adversely affect fish and other aquatic
organisms.

There are currently no reports of Nonpoint Source projects funded from EPA grants under the
Clean Water Act Section 319 or EPA funded restoration plans within the Swarte Kill Wallkill River
Watershed.

The following information presented in Map 5 shows water quality grouped by the indicators
discussed above. However, it is important to note that water quality can change over time and
can be affected by various factors such as pollution and climate change. Therefore, it is always
recommended to check with local authorities for the latest water quality information.
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LAND RESOURCES
GEOLOGY AND SOILS

Geology and surficial geology can play an important role in assessing the health of riparian
buffers. The geology of an area can affect the composition of the soil, the availability of water,
and the types of vegetation that can grow in the riparian buffer. Surficial geology can also
provide information about the types and distribution of sediments in the streambed and along
the banks. Understanding the geology and surficial geology of an area can help identify
potential issues with riparian buffers and inform strategies to improve their health. By
assessing, it is possible to develop effective management strategies to maintain and enhance
the function of riparian buffers.

The composition of the soil in riparian buffers can affect their ability to filter pollutants and
nutrients from runoff and to stabilize streambanks. For example, soils that are rich in organic
matter can absorb more water and nutrients, while soils that are composed of sand or gravel
may be less effective at filtering pollutants. The geology of an area can also affect the
availability of water in the riparian buffer, which can affect the growth and survival of
vegetation.

SURFICIAL GEOLOGY

Surficial geology can provide information about the types and distribution of sediments in the
streambed and along the banks, which can affect the stability of the streambank and the
habitat available for aquatic species. For example, areas with high levels of erosion may have
large amounts of sediment in the stream, which can harm fish and other aquatic species. In
addition, the composition of the sediment can affect 