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1.0 INTRODUCTION 

 

Sterling Environmental Engineering, P.C. (STERLING) has prepared this Engineering Report in support 

of a new onsite wastewater treatment system (OWTS) for treatment and surface discharge of domestic 

wastewater for the Blue Stone Estates project. The project is located on Tax Map Parcel ID 29.-1-26.1 along 

Cold Spring Road in the Town of Thompson, Sullivan County, New York. A Site Location Map on a United 

States Geological Survey quadrangle map is provided as Figure 1, and a Site Vicinity Map on an aerial 

image is provided as Figure 2.  

 

This Engineering Report provides the design details, supporting calculations, and evaluations supporting 

the selected OWTS. 

 

1.1 Problem Definition and Objectives  

 

The proposed development includes 107 residential units that require the collection and treatment of 

domestic wastewater. The proposed project also includes two 2,000 square foot pools and a 7,000 square 

foot community building as shown on the Site Plan Drawing included in Appendix B. The project is located 

within the Town of Thompson, which owns and operates three major consolidated sanitary sewer collection 

and treatment systems, and three smaller sanitary sewer collection districts. The closest system to the 

property is the Harris Consolidated Sewer System (formerly the Cold Spring Sewer District). While this 

sewer district is owned, maintained, and operated by the Town of Thompson, the wastewater is transported 

to the Village of Monticello wastewater treatment plant. There are no municipal sewers serving the subject 

property and installation of municipal sewers is not an economically viable option. 

 

The project site contains constrained land including wetlands, steep slopes, and a utility easement. As 

shown in the attached Site Plan in Appendix B, the majority of buildable area is allocated to the 107 

residential dwelling units, associated parking, and access roads. The remaining unconstrained land is 

allocated to recreational facilities and stormwater management areas. There is insufficient land space to 

accommodate an onsite groundwater disposal system. A review of current soil conditions on site using the 

United States Department of Agriculture (USDA) Natural Resource Conservation Service (NRCS) Web 

Soil Survey indicates that the subject property is predominantly Hydrologic Soil Group C, C/D, and D 

which are defined as having slow to very slow infiltration rate. The soils were further evaluated for 

suitability of septic absorption fields, which indicated the soils are somewhat limited to very limited. 

Limitations are attributed to shallow saturated zones, shallow bedrock, and restricted permeability. A copy 

of the USDA NRCS soil report is included in Appendix C. 

 

Based on the infeasibility of connection to a municipal sewer system or groundwater discharge, an OWTS 

with surface discharge is required. The objective of this Engineering Report is to provide the basis of design, 

supporting calculations, and evaluations supporting the proposed OWTS. This Engineering Report referred 

to the following design standards and regulations: 

• New York State Design Standards for Intermediate Sized Wastewater Treatment Systems (March 

5, 2014). 

• Recommended Standards for Wastewater Facilities, Policies for the Design, Review, and Approval 

of Plans and Specifications for Wastewater Collection and Treatment Systems, aka the “Ten States 

Standards” (2014 Edition). 
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1.2 Flows and Organic Load 

 

The design wastewater flow was determined using Method 1 of the New York State Design Standards for 

Intermediate Sized Wastewater Treatment Systems, which uses established typical per-unit hydraulic 

loading rates at the maximum expected operational conditions. The 107 residential dwelling units are 

proposed to have 5 bedrooms each. The two pools have a combined surface area of 4,000 square feet with 

a maximum swimmer capacity based on the highest swimmer density contained at 10 NYCRR 6-1.29 

Swimming Pool Design Standard of 15 square feet per swimmer. The community building is assumed to 

have a daily wastewater load similar to a shopping center or department store based on the building’s gross 

area. The community building is for the residents of the development, which are also included in the 

residential dwelling bedroom hydraulic load. Average day, maximum day, and peak hourly design flows 

are further described in Section 3. 

Table 1 – Wastewater Design Flow 

Building Use Number Unit 
Flow Rate 

(gpd) 

Total 

Demand  

(gpd) 

Residential Dwelling 535 Bedroom 110 58,850 

Community Space 7,000 Square Feet 0.1 700 

Pool 267 Swimmers 10 2,670 

Total Daily Flow (gpd) 62,220 

Safety Factor 1.2 

Design Daily Flow (gpd) 75,000 

Design Daily Flow (gpm) 52 

 

The design organic load is based on the Ten States Standards Section 11.253 and an assumed population of 

750 persons based on the Ten States Standards Section 11.243 sizing criteria of 100 gallons per person per 

day:  

 

𝐵𝑂𝐷5(
𝑚𝑔

𝐿
) = 0.17 𝑙𝑏/𝑝𝑒𝑟𝑠𝑜𝑛/𝑑𝑎𝑦 𝑥 750 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 / 0.075𝑀𝐺𝐷 / 8.345 = 204 𝑚𝑔/𝐿 

 

𝑇𝑆𝑆 (
𝑚𝑔

𝐿
) = 0.20 𝑙𝑏/𝑝𝑒𝑟𝑠𝑜𝑛/𝑑𝑎𝑦 𝑥 750 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 / 0.075𝑀𝐺𝐷 / 8.345 = 240 𝑚𝑔/𝐿 

 

These design loads are within the range of typical influent concentrations contained in the New York State 

Design Standards for Intermediate Sized Wastewater Treatment Systems, as summarized in the following 

table:  

Table 2 – Influent Organic Load 

Parameter 
Design Standard 

Concentration (mg/L) 

Calculated Organic Load 

(mg/L) 

BOD5 155 – 286 204 

TSS 155 – 330 240 
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1.3 Impact on Existing Wastewater Facilities 

 

There will be no impact on existing wastewater facilities. The proposed project includes a standalone 

OWTS that is not connected to any existing wastewater facility. As described in Section 1.1, the project 

site is not located within an established sewer district. 

 

1.4 Project Description 

 

The proposed project includes 107 residential dwelling units that require the collection and treatment of 

domestic wastewater. The proposed project also includes two 2,000 square foot pools and a 7,000 square 

foot community building. The project team initiated contact with the New York State Department of 

Environmental Conservation (NYSDEC) to obtain preliminary effluent limits for the proposed discharge 

location. A copy of the preliminary effluent limits are provided in Appendix D based on discharge to an 

intermittent stream that flows into the unnamed Class B Tributary of Tannery Brook/Sheldrake 

Stream/Neversink River. 

 

1.5 Location Drawings 

 

A Site Location Map on a United States Geological Survey quadrangle map is provided as Figure 1, and a 

Site Vicinity Map on an aerial image is provided as Figure 2. A Site Plan Drawing is included in Appendix 

B depicting the project layout and location of the proposed OWTS and discharge location. 

 

1.6 Engineering Criteria 

 

Raw domestic wastewater composition is based on the calculations in Section 1.2 and typical design loads 

contained in Section B.6 of the New York State Design Standards for Intermediate Sized Wastewater 

Treatment Systems. There are no projected commercial or industrial wastewater loads to the system. 

Treated sanitary discharge from the OWTS must be designed to achieve the preliminary effluent limits 

provided in Appendix D. 

 

1.7 Site Information 

 

A review of the USDA NRCS Web Soil Survey indicates that the subject property is predominantly 

Hydrologic Soil Group C, C/D and D, which are defined as having slow to very slow infiltration rate. The 

soils were further evaluated for suitability of septic absorption fields, which indicated the soils are 

somewhat limited to very limited. Limitations are attributed to shallow saturated zones, shallow bedrock, 

and restricted permeability. A copy of the USDA NRCS soil report is included in Appendix C. 

 

As shown on the Site Plan in Appendix B, the property contains Federal Wetlands subject to jurisdiction of 

the United States Army Corps of Engineers (USACE) and a portion of the 100-foot adjacent area to State 

Freshwater Wetland MO-64 subject to jurisdiction of the NYSDEC.  

 

1.8 Alternative Selection  

 

In accordance with Delaware River Basin Comission (DRBC) WQR Section 3.10.3.B.1.a, the discharge of 

treated sanitary wastewater “shall be substantially free from unsightly or malodorous nuisances due to 

floating solids, sludge deposits, debris, oil, scum, substances in concentrations or combinations which are 

toxic or harmful to human, animal, plant, or aquatic life, or that produce color, taste, odor of the water, or 

taint fish or shellfish flesh.” The project sponsor will retain a vendor for the design of an onsite treatment 

system to achieve the preliminary effluent limits. The considered alternatives include Membrane Bioreactor 
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(MBR), Moving Bed Biofilm Reactor (MBBR), and Sequencing Batch Reactor (SBR) systems. Based on 

review of the considered alternatives, an MBR system has been selected to proceed to final design. The 

treatment system will be capable of achieving the WQR requirement to protect stream uses, public health 

and groundwater quality, and prevent nuisance conditions.  

 

1.9 Environmental Review 

 

An application for Site Plan Review was submitted to the Town of Thompson Planning Board in March 

2024. The Planning Board classified the project as Type 1 under the State Environmental Quality Review 

Act (SEQRA) and undertook a coordinated review as Lead Agency. The Planning Board review is ongoing 

and a Determination of Significance has not yet been made. A copy of the Full Environmental Assessment 

Form and Lead Agency Designation are included in Appendix A. 

 

2.0 PROPOSED FACILITY PLANS 

 

2.1 Planning and Service Area 

 

The planning and service area includes the proposed project development described in Section 1.1 

consisting of 107 five-bedroom residential dwelling units, two pools, and a community building. The 

OWTS will only serve the proposed project and does not include any potential future service areas.  

 

2.2 Population Projection and Planning 

 

The design population assumes 750 persons based on the design wastewater flow of 100 gallons per person 

per day. This represents 20% safety factor over the tabulated wastewater load estimated in Table 1. 

Therefore, the design parameters conservatively considers the predicted population.  

 

3.0 HYDRAULIC CAPACITY 

 

3.1 Design Average Flows 

 

As described in Section 1.2, the daily design flow at full buildout and occupancy is 75,000 gpd using 

tabulated hydraulic unit loads and a 20% safety factor. This design flow is expected to exceed the daily 

average flow. As a conservative measure, the design average flow will be 75,000 gpd.  

 

3.2 Design Maximum Flow 

 

The design maximum flow applies a peaking factor of 2 to the calculated base flow of 62,220 gpd. 

Therefore, the design maximum flow is 124,440 gpd.  

 

3.3 Design Peak Hourly 

 

The design peak hourly flow is based on Figure 1 of the Ten States Standards, which identifies a peaking 

factor of 3.9 for a design population of 750 persons.  

 

𝐷𝑒𝑠𝑖𝑔𝑛 𝑃𝑒𝑎𝑘 𝐻𝑜𝑢𝑟𝑙𝑦 𝐹𝑙𝑜𝑤 = 3.9 𝑥 62,220 𝑔𝑝𝑑 ÷ 24 ℎ𝑟/𝑑𝑎𝑦 = 10,110 𝑔𝑎𝑙𝑙𝑜𝑛𝑠/ℎ𝑟 
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3.4 Design Peak Instantaneous Flow 

 

The design peak instantaneous flow is based on the design peak hourly flow expressed as gallons per 

minute.  

 

𝐷𝑒𝑠𝑖𝑔𝑛 𝑃𝑒𝑎𝑘 𝐼𝑛𝑠𝑡𝑎𝑛𝑡𝑎𝑛𝑒𝑜𝑢𝑠 𝐹𝑙𝑜𝑤 = 10,110 𝑔𝑝ℎ ÷ 60 𝑚𝑖𝑛/ℎ𝑟 = 168 𝑔𝑝𝑚 

 

3.5 Organic Load Identification and Design  

 

The design average day, maximum day, and peak hour organic load is based on the Ten States Standards 

Section 11.253 and an assumed population of 750 persons. The maximum day assumes a peaking factor of 

2 and the peak hour assumes a peaking factor of 4.  

 

Table 3 – Design Organic Loads 

Parameter 
Per Capita 

Load (lb/day) 

Average Day 

Organic Load 

(lb/day) 

Maximum Day 

Organic Load 

(lb/day) 

Peak Hour 

Organic Load 

(lb/hr) 

BOD5 0.17 127.5 255 21.25 

TSS 0.20 150 300 25 

 

 

4.0 WASTEWATER TREATMENT SYSTEM  

 

The system will include primary screening and flow equalization, a packaged treatment plant, and UV 

disinfection prior to discharge of treated effluent. The collection, conveyance, and treatment will comply 

with applicable code requirements and provide for proper operation and maintenance. Detailed plans and 

specifications will be submitted to NYSDEC for approval prior to initiating construction. 

 

4.1 Collection and Conveyance 

 

Sanitary wastewater will be discharged from each service connection to 8-inch diameter sewer mains for 

gravity flow to the OWTS.  

 

4.2 Screening and Equalization 

 

Flow equalization will be provided prior to the OWTS to capture variable flows for controlled release into 

the OWTS. Primary screening will occur prior to the flow equalization tank to remove large items. Sizing 

of the equalization tank is based on the NSF 40 protocol for flow distribution over a 24 hour period with 

35% of the daily flow occurring from 6AM to 9AM, 25% of the flow occurring from 11AM to 2PM and 

40% of the flow occurring from 5PM to 8PM. A flow analysis is included in Appendix E that indicates up 

to 32,000 gallons of storage is required in the equalization tank based on a design flow of 75,000 gpd and 

a constant treatment flow of 52 gpm. The exact size of the equalization tank will be determined in 

coordination with the OWTS vendor and the peak flow rate that can be accommodated through the OWTS. 

 

4.3 Packaged MBR Plant 

 

A packaged MBR plant will be provided that includes an anaerobic zone, anoxic zone, and aerobic zone 

prior to membrane filtration. Sludge will be recycled and wasted from the membrane filtration zone as 
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needed to maintain mixed liquor suspended solids within the treatment system. Wasted sludge will be 

discharged to a holding tank for offsite disposal. No onsite sludge drying is proposed. 

 

4.4 Disinfection 

 

Filtered effluent from the MBR plant will be disinfected with ultraviolet light prior to final discharge.  

 

4.5 Effluent Discharge 

 

Disinfected effluent will be conveyed by piped gravity flow to the ultimate discharge location. The 

discharge pipe will be equipped with a sample port for compliance testing. The OWTS will be equipped 

with a flow measurement device to monitor flows.  

 

4.6 Operation & Maintenance 

 

The OWTS will be operated by a certified wastewater treatment plant operator meeting the training 

requirement contained at 6 NYCRR Part 650. Prior to startup of the OWTS, the following documentation 

must be available onsite:  

• OWTS and component Operation and Maintenance Manuals 

• As-built Mechanical Drawings and Piping and Instrumentation Diagrams (P&ID). 

 

4.7 Emergency Operation 

 

The OWTS is not located in an area susceptible to flooding. The OWTS will be equipped with a backup 

powered emergency generator (e.g., propane or diesel) to allow continued operation in the event of a power 

outage.  
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FULL ENVIRONMENTAL ASSESSMENT FORM 
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LEAD AGENCY DESIGNATION  

































COLD SPRING RD ESTATES, LLC 

BLUE STONE ESTATES SITE PLAN 

LEAD AGENCY DESIGNATION 

 

The Town of Thompson Planning Board has received an application from the applicant dated 

March 18, 2024, NYS Full Environmental Assessment Form Part ,1 last revised March 20, 

2025, and Project Plans, last revised March 19, 2025, and is reviewing the above-proposed 

request for Site Plan Approval for property located off Cold Spring Road. The project site 

being more particularly defined and designated upon the Town of Thompson Tax Roll as the 

following tax map parcel: 

• Section 29, Block 1, Lot 26.1 

The project involves the development of a Bungalow Colony at the site.  

A tentative determination that the project is a Type 1 Action has been made for the project.  

 

Please take note that within thirty (30) days of the date that this document is mailed to you, a 

Lead Agency for this project must be designated by agreement among the interested and 

involved agencies. 

 

Under the applicable standards of Title 5 NYCRR Section 617.6(b), the Town of Thompson 

Planning Board concludes that it is the appropriate agency to serve as Lead Agency in the 

environmental review of the proposed action. 

 

This notification is being sent to interested and involved agencies with the request that you 

consent to the Town of Thompson Planning Board serving as Lead Agency. In the event that 

you, as an interested or involved agency, do not agree with the Planning Board’s designation 

as Lead Agency, you may follow procedures outlined in NYCRR 617.6(b) (5). 

 

If you have any questions or comments, please contact Chair Kathleen Lara of the Town 

Planning Board, Town of Thompson, 4052 Route 42 N, Monticello, New York 12701; (845) 

794-2500. 

 

This notice is being mailed on March 26, 2025. Your agreement or disagreement with the Town 

Planning Board serving as Lead Agency is requested on or before April 26, 2025. Please send 

your response to Chair Kathleen Lara of the Town of Thompson Planning Board, at the above 

address. 

 

If no response is received from your agency within thirty (30) days, it will be assumed that you 

are in agreement with the designation of the Town Planning Board as Lead Agency. You will 

continue to be notified of SEQR determinations and hearings and copies of all environmental 

documents will be made available to you. 

 

Thank you for your cooperation. 

 

Town of Thompson Planning Board 

Chair Kathleen Lara 

 

Attachments: 

1. Project Site Plan 

2. Full Environmental Assessment Form (EAF), Part 1 
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SITE PLAN DRAWING   
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Sullivan County, New York
Survey Area Data: Version 24, Aug 27, 2025

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 31, 2022—Oct 
27, 2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AoC Arnot-Oquaga complex, 0 to 15 
percent slopes, very rocky

17.8 27.4%

AoE Arnot-Oquaga complex, 15 to 
35 percent slopes, very rocky

13.2 20.4%

Ca Carlisle muck 0.2 0.4%

Ne Neversink loam 10.2 15.8%

Pa Palms muck 0.1 0.1%

WlC Wellsboro and Wurtsboro soils, 
strongly sloping, extremely 
stony

22.2 34.2%

WuA Wurtsboro loam, 0 to 3 percent 
slopes, stony

1.1 1.7%

Totals for Area of Interest 64.9 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
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mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Sullivan County, New York

AoC—Arnot-Oquaga complex, 0 to 15 percent slopes, very rocky

Map Unit Setting
National map unit symbol: 2xp98
Elevation: 330 to 2,460 feet
Mean annual precipitation: 31 to 70 inches
Mean annual air temperature: 39 to 52 degrees F
Frost-free period: 105 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Arnot, very stony, and similar soils: 45 percent
Oquaga and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Arnot, Very Stony

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountaintop, mountainflank, interfluve, 

nose slope, crest
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Loamy till derived mainly from acid sandstone, siltstone, and 

shale

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 3 inches: channery loam
Bw1 - 3 to 12 inches: very channery loam
Bw2 - 12 to 17 inches: very channery loam
2R - 17 to 27 inches: bedrock

Properties and qualities
Slope: 0 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.14 to 1.42 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Ecological site: F140XY023NY - Shallow Till Uplands
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Hydric soil rating: No

Description of Oquaga

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountaintop, upper third of mountainflank, 

interfluve, nose slope, crest
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Reddish loamy till derived from sandstone, siltstone, and shale

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 5 inches: very channery highly organic silt loam
Bw1 - 5 to 15 inches: very channery silt loam
Bw2 - 15 to 24 inches: very channery silt loam
C - 24 to 30 inches: extremely channery loam
2R - 30 to 40 inches: bedrock

Properties and qualities
Slope: 0 to 15 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.14 to 1.42 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: F140XY027NY - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Wellsboro, very stony
Percent of map unit: 5 percent
Landform: Mountains, hills
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Rock outcrop
Percent of map unit: 5 percent
Landform: Mountains, hills
Landform position (two-dimensional): Summit, shoulder, backslope
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Landform position (three-dimensional): Mountaintop, mountainflank, nose slope, 
side slope, crest

Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Tuller, somewhat poorly drained
Percent of map unit: 3 percent
Landform: Hills, benches, ridges
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Cadosia, very stony
Percent of map unit: 2 percent
Landform: Ridges
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

AoE—Arnot-Oquaga complex, 15 to 35 percent slopes, very rocky

Map Unit Setting
National map unit symbol: 2xp99
Elevation: 330 to 2,460 feet
Mean annual precipitation: 31 to 70 inches
Mean annual air temperature: 39 to 52 degrees F
Frost-free period: 105 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Arnot, extremely stony, and similar soils: 50 percent
Oquaga, very stony, and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Arnot, Extremely Stony

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Mountainflank, nose slope, side slope
Down-slope shape: Linear
Across-slope shape: Linear
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Parent material: Loamy till derived mainly from acid sandstone, siltstone, and 
shale

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 3 inches: channery loam
Bw1 - 3 to 12 inches: very channery loam
Bw2 - 12 to 17 inches: very channery loam
2R - 17 to 27 inches: bedrock

Properties and qualities
Slope: 15 to 35 percent
Surface area covered with cobbles, stones or boulders: 7.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.14 to 1.42 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F140XY023NY - Shallow Till Uplands
Hydric soil rating: No

Description of Oquaga, Very Stony

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Upper third of mountainflank, nose slope, 

side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Reddish loamy till derived from sandstone, siltstone, and shale

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 5 inches: very channery highly organic silt loam
Bw1 - 5 to 15 inches: very channery silt loam
Bw2 - 15 to 24 inches: very channery silt loam
C - 24 to 30 inches: extremely channery loam
2R - 30 to 40 inches: bedrock

Properties and qualities
Slope: 15 to 35 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.14 to 1.42 in/hr)
Depth to water table: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: F140XY027NY - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Cadosia, extremely stony
Percent of map unit: 10 percent
Landform: Ridges
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Rock outcrop
Percent of map unit: 5 percent
Landform: Mountains, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Mountaintop, mountainflank, nose slope, 

side slope, crest
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Ca—Carlisle muck

Map Unit Setting
National map unit symbol: 9x0v
Elevation: 250 to 1,000 feet
Mean annual precipitation: 41 to 51 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 115 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Carlisle and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Carlisle

Setting
Landform: Marshes, swamps
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Deep organic material

Typical profile
H1 - 0 to 60 inches: muck

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 5.95 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water supply, 0 to 60 inches: Very high (about 23.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A/D
Ecological site: F140XY011NY - Rich Organic Wetlands
Hydric soil rating: Yes

Minor Components

Palms
Percent of map unit: 5 percent
Landform: Swamps, marshes
Hydric soil rating: Yes

Wayland
Percent of map unit: 5 percent
Landform: Flood plains
Hydric soil rating: Yes

Neversink
Percent of map unit: 2 percent
Landform: Depressions
Hydric soil rating: Yes

Alden
Percent of map unit: 2 percent
Landform: Depressions
Hydric soil rating: Yes

Red hook
Percent of map unit: 1 percent
Hydric soil rating: No
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Ne—Neversink loam

Map Unit Setting
National map unit symbol: 9x26
Elevation: 330 to 2,460 feet
Mean annual precipitation: 41 to 51 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 115 to 160 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Neversink and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Neversink

Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Acid loamy till derived from sandstone, siltstone, and shale

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
H1 - 2 to 7 inches: loam
H2 - 7 to 23 inches: gravelly loam
H3 - 23 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Ecological site: F140XY016NY - Mineral Wetlands
Hydric soil rating: Yes
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Minor Components

Alden
Percent of map unit: 5 percent
Landform: Depressions
Hydric soil rating: Yes

Scriba
Percent of map unit: 5 percent
Hydric soil rating: No

Unnamed soils
Percent of map unit: 4 percent
Landform: Depressions
Hydric soil rating: Yes

Wallington
Percent of map unit: 3 percent
Hydric soil rating: No

Wellsboro
Percent of map unit: 1 percent
Hydric soil rating: No

Morris
Percent of map unit: 1 percent
Hydric soil rating: No

Wurtsboro
Percent of map unit: 1 percent
Hydric soil rating: No

Pa—Palms muck

Map Unit Setting
National map unit symbol: 9x2n
Elevation: 250 to 1,500 feet
Mean annual precipitation: 41 to 51 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 115 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Palms and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Palms

Setting
Landform: Marshes, swamps
Landform position (two-dimensional): Toeslope
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Landform position (three-dimensional): Talf
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Organic material over loamy glacial drift

Typical profile
H1 - 0 to 12 inches: muck
H2 - 12 to 22 inches: muck
H3 - 22 to 60 inches: loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 1.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 20 percent
Available water supply, 0 to 60 inches: Very high (about 15.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D
Ecological site: F140XY011NY - Rich Organic Wetlands
Hydric soil rating: Yes

Minor Components

Alden
Percent of map unit: 5 percent
Landform: Depressions
Hydric soil rating: Yes

Carlisle
Percent of map unit: 5 percent
Landform: Marshes, swamps
Hydric soil rating: Yes

Wayland
Percent of map unit: 3 percent
Landform: Flood plains
Hydric soil rating: Yes

Neversink
Percent of map unit: 2 percent
Landform: Depressions
Hydric soil rating: Yes
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WlC—Wellsboro and Wurtsboro soils, strongly sloping, extremely stony

Map Unit Setting
National map unit symbol: 9x46
Elevation: 330 to 2,460 feet
Mean annual precipitation: 41 to 51 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 115 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Wellsboro, extremely stony, and similar soils: 41 percent
Wurtsboro, extremely stony, and similar soils: 39 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wellsboro, Extremely Stony

Setting
Landform: Till plains, hills, drumlinoid ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Loamy till derived mainly from reddish sandstone, siltstone, and 

shale

Typical profile
H1 - 0 to 7 inches: gravelly loam
H2 - 7 to 23 inches: gravelly loam
H3 - 23 to 60 inches: gravelly loam

Properties and qualities
Slope: 0 to 15 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 12 to 30 inches to fragipan
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 10 to 28 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F140XY024NY - Moist Dense Till
Hydric soil rating: No
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Description of Wurtsboro, Extremely Stony

Setting
Landform: Till plains, hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Loamy till derived mainly from acid quartzite, conglomerate, and 

sandstone

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
H1 - 2 to 4 inches: loam
H2 - 4 to 28 inches: loam
H3 - 28 to 60 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 15 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 20 to 28 inches to fragipan
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 12 to 22 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C/D
Ecological site: F140XY024NY - Moist Dense Till
Hydric soil rating: No

Minor Components

Scriba
Percent of map unit: 5 percent
Hydric soil rating: No

Swartswood
Percent of map unit: 5 percent
Hydric soil rating: No

Lackawanna
Percent of map unit: 3 percent
Hydric soil rating: No

Morris
Percent of map unit: 3 percent
Hydric soil rating: No

Oquaga
Percent of map unit: 2 percent
Hydric soil rating: No
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Lordstown
Percent of map unit: 2 percent
Hydric soil rating: No

WuA—Wurtsboro loam, 0 to 3 percent slopes, stony

Map Unit Setting
National map unit symbol: 9x4c
Elevation: 1,000 to 1,800 feet
Mean annual precipitation: 41 to 51 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 115 to 160 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Wurtsboro, stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wurtsboro, Stony

Setting
Landform: Till plains, hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Loamy till derived mainly from acid quartzite, conglomerate, and 

sandstone

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
H1 - 2 to 4 inches: loam
H2 - 4 to 28 inches: loam
H3 - 28 to 60 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 3 percent
Surface area covered with cobbles, stones or boulders: 0.1 percent
Depth to restrictive feature: 20 to 28 inches to fragipan
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 12 to 22 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.8 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Ecological site: F140XY024NY - Moist Dense Till
Hydric soil rating: No

Minor Components

Swartswood
Percent of map unit: 5 percent
Hydric soil rating: No

Scriba
Percent of map unit: 5 percent
Hydric soil rating: No

Lackawanna
Percent of map unit: 2 percent
Hydric soil rating: No

Morris
Percent of map unit: 2 percent
Hydric soil rating: No

Unnamed soils
Percent of map unit: 1 percent
Hydric soil rating: No
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

Very limited

Somewhat limited

Not limited

Not rated or not available

Soil Rating Lines
Very limited

Somewhat limited

Not limited

Not rated or not available

Soil Rating Points
Very limited

Somewhat limited

Not limited

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Sullivan County, New York
Survey Area Data: Version 24, Aug 27, 2025

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 31, 2022—Oct 
27, 2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Septic Tank Absorption Fields (NY)

Map unit 
symbol

Map unit name Rating Component 
name (percent)

Rating reasons 
(numeric 
values)

Acres in AOI Percent of AOI

AoC Arnot-Oquaga 
complex, 0 to 
15 percent 
slopes, very 
rocky

Very limited Arnot, very stony 
(45%)

Depth to bedrock 
(1.00)

19.6 29.6%

Surface rock 
fragments 
(0.60)

Slope (0.20)

Restricted 
permeability 
(0.20)

Tuller, somewhat 
poorly drained 
(3%)

Depth to bedrock 
(1.00)

Depth to 
saturated zone 
(1.00)

Restricted 
permeability 
(0.99)

Cadosia, very 
stony (2%)

Slope (1.00)

Surface rock 
fragments 
(0.30)

Restricted 
permeability 
(0.20)

Content of large 
stones (0.13)

AoE Arnot-Oquaga 
complex, 15 to 
35 percent 
slopes, very 
rocky

Very limited Arnot, extremely 
stony (50%)

Depth to bedrock 
(1.00)

13.5 20.4%

Slope (1.00)

Surface rock 
fragments 
(0.80)

Restricted 
permeability 
(0.20)

Oquaga, very 
stony (35%)

Slope (1.00)

Depth to bedrock 
(0.75)

Surface rock 
fragments 
(0.60)

Septic Tank Absorption Fields (NY)—Sullivan County, New York Blue Stone Estates

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/21/2025
Page 3 of 7



Map unit 
symbol

Map unit name Rating Component 
name (percent)

Rating reasons 
(numeric 
values)

Acres in AOI Percent of AOI

Restricted 
permeability 
(0.20)

Content of large 
stones (0.04)

Cadosia, 
extremely 
stony (10%)

Slope (1.00)

Surface rock 
fragments 
(0.40)

Restricted 
permeability 
(0.20)

Content of large 
stones (0.13)

Ca Carlisle muck Very limited Carlisle (85%) Depth to 
saturated zone 
(1.00)

0.0 0.1%

Ponding (1.00)

Ne Neversink loam Very limited Neversink (80%) Depth to 
saturated zone 
(1.00)

7.5 11.4%

Restricted 
permeability 
(1.00)

Pa Palms muck Very limited Palms (85%) Depth to 
saturated zone 
(1.00)

0.9 1.4%

Ponding (1.00)

Restricted 
permeability 
(0.35)

WlC Wellsboro and 
Wurtsboro 
soils, strongly 
sloping, 
extremely 
stony

Very limited Wellsboro, 
extremely 
stony (41%)

Depth to 
saturated zone 
(1.00)

23.8 35.9%

Depth to dense 
material (0.95)

Surface rock 
fragments 
(0.80)

Restricted 
permeability 
(0.31)

Slope (0.20)

Wurtsboro, 
extremely 
stony (39%)

Depth to 
saturated zone 
(1.00)
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Map unit 
symbol

Map unit name Rating Component 
name (percent)

Rating reasons 
(numeric 
values)

Acres in AOI Percent of AOI

Surface rock 
fragments 
(0.80)

Depth to dense 
material (0.76)

Restricted 
permeability 
(0.31)

Slope (0.20)

WuA Wurtsboro loam, 
0 to 3 percent 
slopes, stony

Very limited Wurtsboro, stony 
(85%)

Depth to 
saturated zone 
(1.00)

0.8 1.1%

Depth to dense 
material (0.76)

Restricted 
permeability 
(0.31)

WuB Wurtsboro loam, 
3 to 8 pecent 
slopes, stony

Very limited Wurtsboro, stony 
(85%)

Depth to 
saturated zone 
(1.00)

0.1 0.1%

Depth to dense 
material (0.76)

Restricted 
permeability 
(0.31)

Totals for Area of Interest 66.2 100.0%

Rating Acres in AOI Percent of AOI

Very limited 66.2 100.0%

Totals for Area of Interest 66.2 100.0%
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Description

Septic tank absorption fields are subsurface systems of perforated pipe or similar 
devices that distribute effluent from a septic tank into the soil. New York State 
Department of Health regulations allow installation of septic system absorption 
fields of varying designs, depending upon the depth of suitable soil material 
above any limitation in the natural soil at a site (New York State Department of 
Health, 1990). Where necessary, imported fill material may be used to elevate 
absorption trenches to at least the minimum distance of 24 inches above limiting 
soil horizons. The depth ranges of suitable material and corresponding types of 
absorption systems allowed are as follows:

Less than 12 inches-no system allowed

12 to 24 inches-alternative raised trench

24 to 48 inches-conventional shallow trench

More than 48 inches-conventional system

The ratings in this interpretation are based on evaluation of the soil between 
depths of 12 and 48 inches. In addition, the bottom layer of the soil is evaluated 
for risk of seepage. This interpretation does not evaluate bedrock below the soil. 
The soil properties and site features considered are those that affect absorption 
of the effluent, construction and maintenance of the system, and public health.

The soil properties and qualities that affect the absorption and effective treatment 
of wastewater effluent are saturated hydraulic conductivity (Ksat), depth to a 
seasonal high water table, depth to bedrock, depth to dense material, and 
susceptibility to flooding. Stones and boulders and a shallow depth to bedrock or 
dense material interfere with installation. Excessive slope may cause lateral 
seepage and surfacing of the effluent in downslope areas. In addition, the 
hazards of erosion and sedimentation increase as slope increases.

Some soils are underlain by loose sand and gravel or fractured bedrock at a 
depth of less than 2 feet below the distribution lines. In these soils the absorption 
field may not adequately filter the effluent, particularly when the system is new. 
As a result, ground water may be contaminated.

The ratings are both verbal and numerical. Rating class terms indicate the extent 
to which the soils are limited by all of the soil features that affect the specified 
use. "Not limited" indicates that the soil has features that are very favorable for 
the specified use. Good performance and very low maintenance can be 
expected. "Somewhat limited" indicates that the soil has features that are 
moderately favorable for the specified use. The limitations can be overcome or 
minimized by special planning, design, or installation. Fair performance and 
moderate maintenance can be expected. "Very limited" indicates that the soil has 
one or more features that are unfavorable for the specified use. The limitations 
generally cannot be overcome without major soil reclamation, special design, or 
expensive installation procedures. Poor performance and high maintenance can 
be expected.
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Numerical ratings indicate the severity of individual limitations. The ratings are 
shown as decimal fractions ranging from 0.01 to 1.00. They indicate gradations 
between the point at which a soil feature has the greatest negative impact on the 
use (1.00) and the point at which the soil feature is not a limitation (0.00).

The map unit components listed for each map unit in the accompanying 
Summary by Map Unit table in Web Soil Survey or the Aggregation Report in Soil 
Data Viewer are determined by the aggregation method chosen, which is 
displayed on the report. An aggregated rating class is shown for each map unit. 
The components listed for each map unit are only those that have the same 
rating class as listed for the map unit. The percent composition of each 
component in a particular map unit is presented to help the user better 
understand the percentage of each map unit that has the rating presented.

Other components with different ratings may be present in each map unit. The 
ratings for all components, regardless of the map unit aggregated rating, can be 
viewed by generating the Selected Soil Interpretations report with this 
interpretation included from the Soil Reports tab in Web Soil Survey or from the 
Soil Data Mart site. Onsite investigation may be needed to validate these 
interpretations and to confirm the identity of the soil on a given site.

The information in this interpretation is based on criteria developed specifically 
for soils in New York. The information is not site specific and does not eliminate 
the need for onsite investigation of the soils.

Reference:

New York State Department of Health. 1990. Appendix 75-A of Part 75, Section 
201(1)(1) of New York Public Health Law. Nassau and Suffolk Counties have a 
waiver from this portion of New York State Department of Health regulations.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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APPENDIX D 

 

PRELIMINARY EFFLUENT LIMITS   



  DRAFT 
  2025-02-03 

aslam mirza 

Water Quality Based effluent limits for Conventional Pollutants 
 

TO: Aparna Roy, R3 
Facility: Blue Stone Estates 

 
Facility Blue Stone Estate 

Q-wst 75,000 gpd 

Q-stm <0.01 CFS - Intermittent Stream, Head water of the un-named tributary of Tannery Brook 

Dilution 1:1 

Receiving Waters Un-named tributary of Tannery Brook/Sheldrake Stream/Neversink River 

Basin 1402 

Water Class B 

PARTITEM  

MAP  
 

Parameter 
Effluent Limit, mg/l 

Unit TYPE WQ-STD Note 
Summer Winter 

pH 6.5-8.5 6.5-8.5 SU Grab 6.5-8.5 PART 703.3 

UOD - - mg/l Daily Max. - PART 703.3 (DO as 
surrogate standard) BOD5 16.7 30.0 mg/l WQ-Daily Max DO= 7.0 min 

Suspended Solids 16.7 30/45 mg/l WQ-Daily Max 
Narrative 

Std. 
PART 703.2, TOGS 1.3.1 

Dissolved Oxygen, 4.0 4.0 mg/l Min.  PART 703.3 

Settleable Solids Apply TBEL ml/l Daily Max 
Narrative 

Std. 
PART 703.4 

Total Ammonia Nitrogen 
(TAN), NH3N 

1.24 1.82 mg/l Monthly Avg. 1.24/1.82 TOGS 1.1.1; pH=7.5, SUM-
T=25˚C , WIN-T=10˚C 

Total Residual Chlorine 30+ 30+ ug/l WQ-Daily Max 
ML= 30 

5.0 
TOGS 1.1.1 

Fecal Coliforms, 
number/100 ml** 

Apply TBEL 
#/ 

100 ml 
- 200*-MGM PART 703.4 

Nitrogen, Total Monitor mg/l - Effluent limits for TN and TP are not required 
due to low flow of the facility. However, 
Monitoring of the same is required per 
Chesapeake Bay TMDL. Phosphorus, Total Monitor mg/l - 

DRBC Requirements Required. Flow is >10000 GPD Request for eff. Limits will be sent to DRBC 
after receiving factsheet. 

 
Note: 
Summer: June 1 – Oct-31 
Winter    : Nov 1 – May-31 
 
* - 5 Examinations; MMV – Monthly median value - MMV/20%-Samples; MGM – Monthly geometric mean 
**- Coliforms: Recommend TBEL limit: 200/ 400 #/100 ml -30Day/7Day consecutive geometric mean (TOGS 1.3.3). 
TBEL is stringent than WQBEL. 
+TRC: Recommend an effluent of 0.03 mg/l, equal to the analytical minimum level of most sensitive method 
approved in 40CFR136 
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WASTEWATER EQUALIZATION TANK SIZING 
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Wastewater Treatment Plant Equalization Tank Sizing for 75,000 GPD

Wastewater Volume in Cumulative Wastewater Storage in EQ Tank Treated Effluent Volume Out (at 52 GPM)

NOTE: Assumes NSF 40 Protocol for flow distribution 
over 24 hours with 35% from 6 AM to 9 AM, 25% from 
11 AM to 2 PM, and 40 % from 5 PM to 8 PM. 
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