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L INTRODUCTION

This Stormwater Pol{ution Prevention Plan (SWPPP) has been prepared to cover two separate projects
in the Town of Newburgh, the Crystal Run Healthcare medical office building and Britain Plaza commercial
building, with a combined stormwater collection and treatment system. Six parcels in the Town of Newburgh
and one in the Town of New Windsor will be realigned and consolidated to three parcels, including one in the
Town of New Windsor. One of the Town of the Newburgh parcels and the Town of New Windsor parcel
totaling 7.30 acres will be developed by Crystal Run Healthcare and the remaining 1.27 acre parcel in the
Town of Newburgh will be developed by Britain Plaza.

The Crystal Run Healthcare project consists of the construction of a 65,390 square foot medical office
building, parking areas, access roads, and associated utilities. The Britain Plaza project consists of the
construction of a 9,000 square foot commercial building, parking area, and associated utilities. The projects
will be serviced with municipal water and sewer. Stormwater for both projects will be collected and treated
on-site and treated through several NYSDEC approved stormwater management practices. Portions of the
stormwater systems will be shared, including the stormwater pond, piping, and stormwater pond discharge
point. The projects are located on the western side of Lake Washington, the primary drinking water supply for
the City of Newburgh. Since the site is within the watershed of the lake, the proposed stormwater system must
be designed to treat 110% of the required water quality volume. The two projects together are anticipated to
disturb a total of approximately 8.68 acres, though separate Notices of Intent will be submitted to the New
York State Department of Environmental Conservation (NYSDEC) for each project. The Crystal Run
Healthcare project will disturb approximately 7.38 acres, based on the size of the proposed building and the
grading required the applicant will seek a waiver from the Town of Newburgh to allow greater than 5 acres to
be disturbed at a time. The Britain Plaza project will disturb approximately 1.36 acres, requiring only a single
phase.

The impacts of this type of development must be evaluated, and if necessary, mitigated fo ensure
minimal impact on the stormwater drainage patterns within the site watershed areas. The purpose of this study
is to evaluate if any impacts are associated with the proposed development, ensure treatment of the water
quality volume as per current NYSDEC stormwater standards, and make certain that no increases in the peak
discharge from the proposed construction are created as part of State Pollutant Discharge Elimination System
(SPDES) General Stormwater Permit GP-0-10-001.

1. APPENDICES TO THIS PLAN

The following is a list of the Appendices included with this report.
A. Location Map for Project
Soils Report for Project
B. Pre- and Post-Development Watershed Models
C. Pre- and Post-Development Watershed Maps
D. Calculations:
Water Quality/Runoff Reduction Volume




Stormwater Practice Design

E. Excerpts from the “New York State Stormwater Design Manual”
Construction Specifications
F. Standard Construction and Maintenance Inspections Forms

G. Notice of Intent
Notice of Termination
H. Construction Site Log Book
Contractor’s Certification Statement
L Pipe Sizing Analysis
Test Pit Information
K. Site Plans

=

111, CURRENT REGULATIONS

Stormwater runoff and its subsequent impact to receiving water bodies led Federal, State and Local
officials fo set new standards on stormwater discharge to attempt to restore stream water quality and control
peak flow rates for specific storm events. According to 40 CFR, Part 122 prohibits point source discharges of
stormwater to waters of the United States without a permit issued under the National Pollutant Discharge
Elimination System (NPDES). The EPA to administer the NPDES program approves the NYSDEC; therefore
SPDES regulations are curently in effect. Current regulations require that any construction site proposing a
disturbance of one acre or greater prepare a Stormwater Pollution Prevention Plan. This SWPPP consists of
the following: water quality treatment and control, water quantity control and an Erosion and Sediment
Control Plan. Preparation of each portion of the SWPPP depends on the type and level of construction
proposed. The proposed development requires the preparation of a full Stormwater Pollution Prevention Plan
that includes all of the items mentioned above. Also as part of the SWPPP, the filing of a Notice of Intent five
days prior to construction to the NYSDEC Bureau of Water Permits located at 625 Broadway, Albany, New
York (see Appendix G) is required. This NOI identifies all of the major requirements and design criteria that
are necessary for the site drainage design. This form shall be signed and certified by the owner/operator of the
site. A contractor’s certification statement (see Appendix H) shall also be completed by the general contractor
and subcontractors and submitted to the Town of Newburgh Building Department to ensure on site compliance

with local regulations.

IV, METHODOLOGY

The analysis presented in this report was developed using the Bentley Systems computer software
program called PondPack. PondPack is based upon and implements the Soil Conservation Service Technical
Release 55 (SCS TR-55) "Urban Hydrology for Small Watersheds Methodology" for computing CN, Te,
Runoff values, and hydrographs for the development of drainage and hydraulic calculations. For purposes of
this report and in accordance with the regulations set forth by the NYSDEC as part of a SPDES Permit for
Stormwater Discharges from Construction Activities, the 1-(Channel Protection), 10-(Over bank Flood), and
100-year (Extreme Storm) storm events were analyzed. This analysis is specific for this site and is based on
current and proposed land cover, underlying soil types, weighted runoff coefficients, theoretical flow paths,

CRH Realty VIII, LLC/Britain Plaza - Stormwater Pollution Prevention Plan
Lanc & Tully Engineering and Surveying, P.C.
Page 2 - Decenber 10, 2013: Revised December 13, 2013 & February 25, 2014




and rain events. These were then input into the computer model, which developed hydrographs for both pre-
and post-development conditions. This information is shown in Appendices B and C.

V. WATER QUANTITY

The NYSDEC has selected three criteria as part of the stormwater quantity regulations. They are
suminarized as follows:

Channel Protection: 24-hour extended detention of post-developed one-year, 24-hour storm event

Over bank Flood: Control the peak discharge from the 10-year storm to 10-year pre-
development rates

Extreme Storm: Control the peak discharge from 100-year storm to 100-year pre-development
rates

The site has been designed to limit post-development flow rates to less than or equal to pre-
development flow rates at all study points. The site watershed has been divided into three main areas labeled
as A, B, and C in the pre-development model. Study point A is the flow exiting the site along the southeastern
property line, flowing to Lake Washington. Study point B is the flow exiting the site along the northeastern
property line, flowing to the rear of the residential lots along Old Little Britain Road. Study point C is the
flow exiting the site at the corner of NYS Route 300 and Old Little Britain Road, flowing along OId Little
Britain Road. In post-development conditions watershed A was split into 9 sub areas, watershed B was split
into 2 sub areas, and watershed C was split into 2 sub areas. All watershed areas within the site have detailed
summations of the characteristics for both pre- and post-development as listed in Section VI & VII of this

report.

Channel protection volume control has been provided in the proposed stormwater pond thlough a low
flow orifice. See Appendix D for channel protection volume and orifice sizing calculations.

VI. PRE-DEVELOPMENT CONDITIONS

With the information available on the U.8.G.S. Mapping, Orange County Water Authority mapping,
and the site survey, the drainage occurring on the project site has been divided into three watershed areas.
Figures are provided within Appendix C which depict the watershed areas that were utilized in the hydraulic
computer model. No wetlands exist within the site. The soil boundaries and types shown are based upon the
Orange County Soil Swvey as documented by the Soil Conservation Service, a detailed soil classification
report including maps is included in Appendix A. The soils as the site are predominantly Mardin gravelly silt
loam, a hydrologic soil group D soil.

Area A consists of approximately 6.90 acres of land encompassing the central and southern portions of
the site. The area includes an abandoned animal hospital, abandoned dwelling and pool, abandoned
automobile service station, and parking areas. The abandoned buildings are surrounded by grass, woods, and
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brush. There is 1.27 acres impervious cover in this area consisting of the abandoned buildings, parking areas,
and small portion of NYS Route 300. The buildings and pavement associated with the abandoned buildings
will be removed as part of this project. Stormwater runoff in this area flows to the southeastern property line,
study point B. The pre-development peak discharge for this watershed is summarized in Table 1, located
below, as well as in the pre-development model located in Appendix B.

Area B consists of approximately 0.82 acres of land encompassing the northeast corner of the site,
behind the commercial/residential lots. The area includes mostly grass and trees, no impervious cover exists in
this area. Stormwater runoff in this area flows north to the property line, study point A. The pre-development
peak discharge for this watershed is summarized in Table 1, located below, as well as in the pre-development
model located in Appendix B.

Area C consists of approximately 1.66 acres of land in the northern corner of the property at the
intersection of NYS Route 300 and OId Little Britain Road. The area includes two commercial/residential lots
and grassed area. There is 0.32 acres impervious cover in this area consisting of commercial/residential
buildings and small portion of NYS Route 300. The buildings and pavement associated with the
commercial/residential lots will be removed as part of this project. Stormwater runoff in this area flows north
to the intersection of NYS Route 300 and OId Little Britain Road, study point C. The pre-development peak
discharge for this watershed is summarized in Table 1, located below, as well as in the pre-development model
located in Appendix B.

1 Year 10 Year 100 Year
Watershed Area ‘¢ Peak Runoff Peak Runoff Peak Runoff
Area (Ac.) (cfs) (cfs) (cfs)

Area A 6.90 85 469 6.94 17.48 27.85

Area B 0.82 83 265 0.93 2.47 3.99

Area C 1.66 86 360 1.96 4.81] 7.58
Study Point A 6.90 -- -- 6.94 17.48 27.85
Study Point B 0.82 - - 0.93 2.47 3.99
Study Point C 1.66 -~ -- 1.96 4.81 7.58

Table 1: Pre-Development Conditions

VIL POST-DEVELOPMENT CONDITIONS

The proposed development includes two projects: Crystal Run Healthcare project including the
construction of a 65,390 square foot medical office building, parking areas, and associated utilities and the
Britain Plaza project including the construction of a 9,000 commercial building, parking area, and associated
utilities. Fifteen stormwater areas are proposed throughout the project site for water quality treatment and
stormwater quantity control. Stormwater treatment will be provided through a combination of filtration,
infiltration, and stormwater pond permanent pool. Several of the proposed practices provide runoff reduction
volume credits (RRV), including the porous pavement, bio-retention areas, and rain gardens. In order to
minimize site disturbance and mimic existing drainage patterns, existing topography was held to the greatest
extent possible when determining the proposed site grading. The study points utilized for the pre-development
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conditions were maintained and evaluated for post-development conditions. Below is a description of each
watershed subarea that correlates with the post-development drainage area map provided in Appendix C.

Area Al consists of approximately 0.73 acres of land at the southern corner of the site. This area
includes perimeter grading for the main site entrance. No impervious cover is proposed in this area.
Stormwater runoff in this area follows pre-development conditions. No stormwater practices are proposed for
this area. The post-development peak discharge for this area is summarized in Table 2, located below, as well
as in the post-development model located in Appendix B.

Area A2 consists of approximately 3.02 acres of land encompassing the area of the site draining to the
proposed stormwater pond, but not the areas draining to the bio-retention areas. This area the proposed
medical office building, parking, and access drives. Approximately 2.06 acres of impervious cover is
proposed in this area, including 0.04 acres of porous pavement and the proposed building roof. Stormwater
runoff from this area will be collected by a stormwater collection system and conveyed to the stormwater
pond, a wet pond. A small portion of the roof runoff will be directed to 2 rain gardens for treatment. The
stormwater pond will discharge to an existing easement on the property to the east of the site. The stormwater
pond will provide water quality treatment through permanent pool and quantity control through stormwater
detention. The porous pavement and rain gardens provide three main benefits:  water quality treatment,
runoff reduction volume credit (RRV) and reduction of runoff volume for smaller storms. ‘The post-
development peak discharge for this area is summarized in Table 2, located below, as well as in the post-
development mode! located in Appendix B.

Area A3 is comprised of 0.52 acres to the east of the proposed medical office building.
Approximately 0.47 acres of pavement is proposed, including 0.11 acres of porous pavement. Stormwater
runoff from this area will be collected in porous pavement area. Smaller storms will infiltrate into the
subgrade, while larger flows will drain either through the underdrain or the overflow catch basin at each end of
aisle and will discharge to the proposed stormwater pond for quantity control. The porous pavement system
provides three main benefits: water quality treatment, runoff reduction volume credit (RRV) and reduction of
runoff volume for smaller storms, The post-development peak discharge for this area is summarized in Table
2, located below, as well as in the post-development model located in Appendix B.

Area A4 is comprised of 0.74 acres between the proposed medical office building and NYS Route 300.
Approximately 0.41 acres of pavement is proposed, including 0.24 acres of porous pavement. Stormwater
runoff from this area will be collected in porous pavement area. Smaller storms will infiltrate into the
subgrade, while larger flows will drain either through the underdrain or the overflow catch basin at each end of
aisle and will discharge to the proposed stormwater pond in Area A2 for quantity control. The porous
pavement system provides three main benefits:  water quality treatment, runoff reduction volume credit
(RRV) and reduction of runoff volume for smaller storms. The post-development peak discharge for this area
is summarized in Table 2, located below, as well as in the post-development mode! located in Appendix B.

Area A5 is comprised of 0.64 acres of land to the north of the proposed medical office building. This
area includes bio-retention area 1 and surrounding parking area. Approximately 0.46 acres of impervious
cover is proposed in this area, including the parking arca. Stormwater runoff from this area will be collected
by a ceniral bio-retention area. Larger storms and overflow from the bio-retention area will be directed to the
proposed stormwater pond in Area A2. Bio-retention area 1 provides water quality treatment and runoff

CRH Realty VIII, LLC/Britain Plaza - Stormwater Pollution Prevention Plan
Lanc & Tully Engineering and Surveying, P.C.
Page 5 — December 10, 2013: Revised December 13, 2013 & February 25, 2014




reduction volume credit for its drainage area. The post-development peak discharge for this area is
summarized in Table 2, located below, as well as in the post-development model located in Appendix B.

Area A6 consists of approximately 0.28 acres of land to the west of the proposed medical office
building. This area includes bio-retention area 2 and surrounding parking area. Approximately 0.23 acres of
impervious cover is proposed in this area, including the parking area. Stormwater runoff from this area will be
collected by a central bio-retention area. Larger storms and overflow from the bio-retention area will be
directed to the proposed stormwater pond in Area A2. Bio-retention area 2 provides water quality treatment
and runoff reduction volume credit for its drainage area. The post-development peak discharge for this area is
summarized in Table 2, located below, as well as in the post-development model located in Appendix B.

Area A7 consists of approximately 0.15 acres of land to the west of the proposed medical office
building. This area includes bio-retention area 3 and surrounding parking area. Approximately 0.07 acres of
impervious cover is proposed in this area, including the parking area. Stormwater runoff from this area will be
collected by a central bio-retention area. Larger storms and overflow from the bio-retention area will be
directed to the proposed stormwater pond in Area A2. Bio-retention area 3 provides water quality treatment
and runoff reduction volume credit for its drainage area. The post-development peak discharge for this area is
summarized in Table 2, located below, as well as in the post-development model located in Appendix B.

Area A8 consists of approximately 0.40 acres of land to the west of the proposed medical office
building. This area includes bio-retention area 4 and surrounding parking area. Approximately 0.32 acres of
impervious cover is proposed in this area, including the parking area. Stormwater runoff from this area will be
collected by a central bio-retention area. Larger storms and overflow from the bio-retention area will be
directed to the proposed stormwater pond in Area A2. Bio-retention area 4 provides water quality treatment
and runoff reduction volume credit for its drainage area. The post-development peak discharge for this area is
summarized in Table 2, located below, as well as in the post-development model located in Appendix B.

Area A9 consists of approximately 0.62 acres of land to the west of the proposed medical office
building. This area includes bio-retention area 5 and surrounding parking area. Approximately 0.54 acres of
impervious cover is proposed in this area, including the parking area. Stormwater runoff from this area will be
collected by a central bio-retention area. Larger storms and overflow from the bio-retention area will be
directed to the proposed stormwater pond in Area A2. Bio-retention area 5 provides water quality treatment
and runoff reduction volume credit for its drainage area. The post-development peak discharge for this area is
summarized in Table 2, located below, as well as in the post-development model located in Appendix B.

Area BI consists of approximately 0.20 acres of land encompassing the northeast corner of the site,
behind the commercial/residential lots. This area includes perimeter grading for the proposed stormwater
pond, No impervious cover is proposed in this area. Stormwater runoff in this area follows pre-development
conditions. No stormwater practices are proposed for this area. The post-development peak discharge for this
area is sumimarized in Table 2, located below, as well as in the post-development model located in Appendix
B.

Area B2 consists of approximately 0.29 acres of land surrounding the proposed northern site entrance
on Old Little Britain Road. Approximately 0.19 acres of impervious cover is proposed in this area, including
the entrance road. Stormwater runoff from this area will be collected and directed to the proposed stormwater
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pond in Area A2. The post-development peak discharge for this area is summarized in Table 2, located below,
as well as in the post-development model located in Appendix B.

Area CI consists of approximately 0.27 acres of land in the northern corner of the property at the
intersection of NYS Route 300 and Old Little Britain Road. The area includes two commercial/residential lots
and grassed area This area includes perimeter grading for the Britain Plaza property. No impervious cover is
proposed in this area. Stormwater runoff in this area follows pre-development conditions. No stormwater
practices are proposed for this area. The post-development peak discharge for this area is summarized in
Table 2, located below, as well as in the post-development model located in Appendix B.

Area C2 consists of approximately 1.20 acres of land surrounding the Britain Plaza project. This area
includes bio-retention area 6 and surrounding parking area. Approximately 0.90 acres of impervious cover is
proposed in this area, including the parking area. Stormwater runoff from this area will be collected by the
bio-retention area. Larger storms and overflow from the bio-retention area will be directed to the proposed
stormwater pond in Area A2. Bio-retention area 6 provides water quality treatment and runoff reduction
volume credit for its drainage area. The post-development peak discharge for this area is summarized in Table
2, located below, as well as in the post-development model located in Appendix B.

1 Year 10 Year 100 Year
Watershed } Peak Runoff Peak Runoff Peak Runoff

Area (cfs) (cfs) (cfs)

Al 0.73 80 091 0.88 2.48 4.09
A2 3.02 93 142 6.10 12.71 18.96

A3 0.52 96 094 1.20 2.36 3.47

Ad 0.74 86 095 1.20 2.90 4.54

A5 0.64 92 .189 1.19 2.53 3.79

A6 0.28 93 161 0.56 1.15 1.72

A7 0.15 85 118 0.22 0.56 0.89

A8 0.40 93 A17 0.84 1.75 2.60

A9 0.62 95 .083 1.41 2.80 4.13

B1 0.20 80 .180 0.22 0.62 1.03

B2 0.29 92 105 0.60 1.26 1.89

Cl 0.27 80 346 0.24 0.68 1.13

€2 1.20 93 110 2.53 5.24 7.81
Study Point A 8.59 - -- 1.30 16.64 27.84
Study Point B 0.20 -~ -- 0.22 0.62 1.03
Study Point C 0.27 -- -- 0.24 0.68 1.13

Table 2: Post-Development Conditions

VII. WATER QUALITY AND RUNOFF REDUCTION

The water quality volume denoted as WQ, is designed to improve water quality sizing to capture and
treat 90% of the average annual stormwater runoff volume. The WQ, is directly related to the amount
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impervious cover created at a site. New York State Department of Environmental Conservation has developed
the following equation to determine the water quality storage volume. As of 2010, the NYSDEC requires that
the water quality volume be treated through use of specific green infrastructure practices. The design of these
practices is based on promoting infiltration of the water quality volume. The treatment provided by the green
infrastructure practices is called the runoff reduction volume (RRv). The NYSDEC requires the RRv to equal
the WQv unless site specific conditions do not allow the full treatment using green infrastructure practices.
Table 3, shown below, describes the feasibility of the NYSDEC’s Green Infrastructure Techniques.

Table 3: Green Infrastructure Technique Feasibility

Conservation o

{ Natural Areas

Retain the pre-development hydrologic and water
quality characteristics of undisturbed natural areas,
stream and wetland buffers by restoring and/or
permanently conserving these areas on a site.

No natural areas exist within the project disturbance
area delineated for the water quality calculation.

Sheetflow to Riparian

Buffers or Filter Strips

Undisturbed natural areas such as forested
conservation areas and stream buffers or vegetated
filter strips and riparian buffers can be used to treat
and control stormwater runoff from some areas of a
development project.

No riparian buffers exist on the site.

Vegetated Open Swale

The natural drainage paths, or properly designed
vegetated channels, can be used instead of
constructing underground storm sewers or concrete
open channels to increase time of concentration,
reduce the peak discharge, and provide infiltration.

The bio-retention areas function similar to roadside
swales in several areas.

Tree Plantin

g/ Tree Box

Plant or conserve trees to reduce stormwater runoff,
increase nutrient uptake, and provide bank
stabilization. Trees can be used for applications
such as landscaping, stormwater management
practice areas, conservation areas and erosion and
sediment control.

Trees are proposed throughout the parking area. See
the description of this technique below.

Disconnection of Rooftop Runoff

Direct runoff from residential rooftop areas and
upland overland runoff flow to designated pervious
areas to reduce runoff volumes and rates.

The large size of the proposed building roof will
require use of a stormwater pond for treatment.

Stream Daylighting for R

edevelopment Projects

Stream Daylight previously-culverted/piped streams
to restore natural habitats, better attenuate runoff by
increasing the storage size, promoting infiltration,
and help reduce pollutant loads.

The project is not a redevelopinent, therefore this
technique is not applicable.
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Table 3: Green Infrastructure Technique Feasibility (continued)

Rain Garden

Manage and treat small volumes of stormwater
runoff using a conditioned planting soil bed and
planting materials to filter runoff stored within a
shallow depression.

Several bio-retention areas and rain gardens are
proposed throughout the project area. See the
description of this technique below.

Green Roof

Capture runoff by a layer of vegetation and soil
installed on top of a conventional flat or sloped roof.
The rooftop vegetation atlows evaporation and
evapotranspiration processes to reduce volume and
discharge rate of runoff entering conveyance system.

The structural design of the proposed buildings does
not atlow this technique.

Stormwater Planter

Small landscaped stormwater treatment devices that
can be designed as infiltration or filtering practices.
Stormwater planters use soil infiltration and
biogeochemical processes to decrease stormwater
quantity and improve water quality.

The large size of the proposed building roof will
require use of a stormwater pond for treatment,

Rain Tank / Cistern

Capture and store stormwater runoff to be used for
irrigation systems or filtered and reused for non-
contact activities.

The large size of the proposed building roof will
require use of a stormwater pond for treatment.

Porous Pavement

Pervious types of pavements that provide an
alternative to conventional paved surfaces, designed
to infiltrate rainfall through the surface, thereby
reducing stormwater runoff from a site and
providing some pollutant uptake in the underlying
soils,

The parking area will use sections of porous
pavement to allow for stormwater infiltration. See
the description of this technique below.

Below are calculations developed specifically for this site. Details for the water quality volume and
runoff reduction volume calculations are provided in Appendix D of this report. The site is located within the
watershed for Lake Washington, the primary drinking water source for the City of Newburgh, and must treat
110% of the required water quality volume. Below is summary of the required and provided water quality and
runoff reduction volumes.

Required Water Quality Volume (WQ,) = 24,141 cubic feet

Required Water Quality Volume (WQv) + 10% = 26,555 cubic feet
Required Minimum Runoff Reduction Volume (RR,) = 4,676 cubic feet
Provided Runoff Reduction Volume (RR,) = 12,460 cubic feet
Required WQv minus the provided RRv = 14,095 cubic feet

Provided Water Quality Volume (WQ,) = 15.376 cubic feet

Total Treatment Volume Provided WQ, + RR, = 27,836 cubic feet
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Several different practices are being proposed throughout the site for treatment of the water quality
volume. See the map in Appendix C for locations of the stormwater practices, Descriptions for practices are
shown below.,

Tree Planting

Trees planted adjacent to impervious cover allow the drainage area to be reduced when calculating the
water quality volume. The method of reduction chosen for this site is 100 square feet of drainage area for cach
tree. The site design calls for trees planted throughout the parking area. A total of 35 trees are proposed,
allowing a 3,500 square foot reduction of the drainage area,

Rain Gardens

Rain gardens are small, vegetated stormwater treatment areas designed for capturing and infiltrating
runoff from roofs, driveways, yards, and other small areas. Rain gardens are very similar to bio-retention
areas, but are much smaller. Two rain gardens are proposed for this project and have been designed to treat
runoff portions of the proposed medical building roof. The treatment volume of rain gardens is quantified as a
volume, similar to a standard stormwater practice, such as a bio-retention area. The rain gardens will treat
approximately 301 cubic feet of water quality volume.

Bio-Retention Areas

Bio-retention areas 1 through 6 are proposed for treating runoff from a portion of Areas A5, A6, A7,
A8, A8, A9, B2, and C2. They have been designed to treat runoff from the proposed parking areas. Soil types
on the site are hydrologic soil group D, meaning the up to 40% of the treatment volume of the bio-retention
areas can be claimed as runoff reduction volume and remaining volume will be claimed as water quality
volume. Combined, the five bio-retention areas allow the deduction of 3,944 cubic feet from the water quality
volume and the 5,916 remaining cubic feet will treat standard water quality.

Porous Pavement

Six porous pavement parking areas are proposed. The porous pavement will be installed in a strip at
the downslope end of several aisles, standard asphalt pavement will be used for the remainder of the parking
area. Porous pavement consists of a high permeability asphalt pavement and layers of stone beneath the
pavement designed to temporarily hold the water quality volume while it infiltrates. Catch basins will be
installed at the low points with an outlet pipe raised above the subgrade to allow stormwater from storm events
larger than the water quality storm to exit the stone reservoir, if necessary, through the underdrain. The total
area of porous pavement is 16,950 square feet and will treat a total of 6,780 cubic feet of water quality volume,

Stornmmwater Pond

A stormwater pond is proposed for treating runoff and control flows from the majority of the site,
Areas A2 through A, B2, and C2. The pond will be a wet pond, design P-2. Water quality treatment will be
provided through permanent pool. The stormwater pond will provide 9,159 cubic feet of water quality
treatment through permanent pool in the wet pool and forebays. A test pit was performed in the area of the
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proposed stormyater pond which shows that neither bedrock nor groundwater exists within 2 feet of the invert
of the stormwater pond. See Appendix J for test pit information.

IX. EROSION AND SEDIMENT CONTROL MEASURES

The general SPDES Permit (GP-0-10-001) for construction activities requires that an Erosion and
Sediment Control Plan be developed. This plan has provided in as part of the Site Plans, and will be available
at Town Hall and the project site at the time of construction. A separate Erosion and Sediment Control Plan
will be prepared for each project. They will also be in compliance with current regulations, including
construction sequence, both short- and long-term maintenance of facilities, storage of materials and temporary
and permanent structures.

The following temporary and permanent erosion control practices are proposed for use during
construction and for long-term protection:

A. Stabilized Construction Entrance:
A stabilized pad of aggregate underlain with geotextile located at any point where traffic will be
entering or leaving a construction site to or from a public right-of-way, street, alley, sidewalk, or
parking area. The purpose of stabilized construction entrance is to reduce or eliminate the tracking
of sediment onto public rights-of-way or streets.

B. Siltation Fence:
A temporary barrier of geotextile fabric installed on the contours across a slope used to intercept
sediment laden runoff from small drainage areas of disturbed soil. The purpose of a silt fence is to
reduce runoff velocity and effect deposition of transported sediment loads. Limits imposed by
ultraviolet stability of the fabric will dictate the maximum period the silt fence may be used
(approximately one year). Silt fence will be placed as shown on the Sediment and Erosion Control

Plans.

C. Sediment Traps/Basins:
A temporary sediment control device formed by excavation and/or embankment to intercept
sediment laden runoff and retain the sediment. The purpose of the structure is to intercept
sediment-laden runoff and trap the sediment in order to protect drainage ways, properties, and
rights-of-way below the sediment trap from sedimentation. Catch basin outlet, grass outlet, and
stone outlet sediment traps will be used throughout the site at the locations shown on the Sediment
and Erosion Control Plans.

D. Diversion Swales:
A temporary excavated drainage way. The purpose of a temporaty swale is to prevent runoff from
entering disturbed areas by intercepting and diverting it to a stabilized outlet or to intercept
sediment laden water and divert it to a sediment trapping device. Diversion swales will be used for
diverting clean runoff around the project area and for intercept sediment laden runoff and directing
it to sediment traps. Diversion swales will be placed as shown on the Sediment and Erosion

Control Plans.
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Water Bars
A ridge or ridge and channel constructed diagonally across a sloping road or utility right-of-way

that is subject to erosion. The purpose is to limit the accumulation of erosive velocity of water by
diverting surface runoff at pre-designed intervals. A water bar will be used in the location shown
on the Sediment and Erosion Controf Plans

Storm Drain Inlet Protection:

A temporary, somewhat permeable barrier, installed around inlets in the form of a fence, berm, or
excavation around an opening, trapping water and thereby reducing the sediment content of
sediment laden water by settling. The purpose is to prevent heavily sediment laden water from
entering a storm drain system through inlets. Curb drop, filter fabric drop, and excavated drop inlet
protection will be used throughout the site. Inlet protection will only be used in road areas before
pavement is placed. Locations of inlet protection are shown on Sediment and FErosion Control
Plans.

Level Spreaders:

A temporary non-erosive outlet for concentrated runoff, constructed to disperse flow uniformly
across a slope. The purpose is to convert concentrated flow to sheet flow and release it uniformly
over a stabilized area. Level spreaders will be used at the ends of diversion swales used for
diverting clean runoff around the project area. Level spreader locations are shown on the Sediment
and Erosion Contro! Plans.

Slope Stabilization Matting:

Matting made synthetic or natural fibers that is placed on steep slopes to allow newly planted
vegetation to take root and protect the slope from erosion before vegetation is fully established.
Locations of slope stabilization matting are shown on Sediment and Erosion Control Plans.

Rock Outlet Protection:

A section of rock protection placed at the outlet of the culverts, conduits, or channels. The purpose
of the rock outlet protection is to reduce the depth, velocity, and energy of water, such that the flow
will not erode the receiving downstream reach. Rock outlet protection is proposed at all pipe
discharge points. See the Site Plans for locations of rock outlet protection. :

Check Dams:

Small barriers or dams constructed of stone, bagged sand or gravel, or other durable material across
a drainage way. See the Site Plans for locations of check dams.

IMPLEMENTATION SCHEDULE & MAINTENANCE

A, Schedule
As part of the development of the Erosion and Sediment Control Plans for the projects,
preparation of construction sequencing was completed to ensure water quality discharges are
maintained during construction. Construction for each project will be done independently, though
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the Crystal Run Healthcare project must be constructed first to provide the stormwater pond and
stormwater pond outlet. The following construction schedules for implementing stormwater
management during construction are proposed. Please refer to the Site Plans for cach project for
specific sequencing and scheduling.

Crystal Run Healthcare construction sequence:

1.

10.

Pre-construction meeting: Before construction activities an evaluation of the site will be
performed with the site contractor, Town personnel and site design engineer to discuss general
construction procedures and sequencing. During this meeting sensitive areas of the property
shall be delineated and marked-out with orange construction fence {i.e.: trees, wetlands, wells,
etc.).

Delineate total site disturbance limits: Placement of orange construction fencing along the
limit of disturbance throughout the site. Signs shall be placed every 100 feet along the City of
Newburgh boundary stating “CITY OF NEWBURGH WATER SUPPLY. DO NOT ENTER."

Protect existing buffers: Place erosion control devices (silt fencing, diversion berms, etc.)
upstream of any existing watercourse within or outside of construction areas, prior to the start
of any construction.

The owner or operator shall have a qualified inspector conduct at least two (2) site inspections
in accordance with Part IV.C. every seven (7) calendar days, for as long as greater than five (5)
acres of soil remain disturbed. The two (2) inspections shall be separated by a minimum of
two (2) full calendar days.

Construction entrances/siltation controls: a temporary construction entrance will be installed at
the each of the entrances to the site on NYS Route 300 and Old Little Britain Road as shown
on the Site Plans. In addition, any other siltation control devices, as shown on the erosion
control plan are to be installed adjacent to the temporary entrance and staging area.

Construction of temporary sediment trap: Construction of the temporary sediment trap prior to
the start of any major earthwork movement or site construction.

Construction of temporary diversion swales: The installation of temporary diversion swales to
be used to convey stormwater to the sediment trap shall be completed. Water bars will be
installed along the entrance road as needed to direct runoff to the temporary diversion swale.

Staging area: The staging area will be graded for storage of equipment and placement of
construction trailers.

Strip topsoil: Topsoil will be stripped from the active work areas and will be stockpiled for
later reuse.

Land grading: Bulk soil grading will commence. At this time, temporary stockpile areas
should be utilized. The proposed building pad will be graded and stone base will be spread.
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11.

12.

13.

14.

15.

16.

17.

18.

Retaining walls: Begin construction of on-site retaining walls. Walls to be installed
concurrently with land grading.

Building foundation construction: Upon completion of grading in building footprint area,
building foundation construction will commence.

Utility instaflation: Install water, sewer, and stormwater throughout the project. Inlet
protection will be installed at all stormwater catch basins.

Stormwater installation: Install porous pavement areas and bio-retention arcas when all
contributing areas have been stabilized. Convert sediment trap to stormwater pond. Riprap
outlet protection areas will be installed.

Pavement construction: Construct paved parking and access areas.

Erosion control practice removal: Remove any remaining erosion control practices including
inlet protection, and temporary diversions swales when areas have been temporarily stabilized.

Landscaping and final stabilization: All open areas to be stabilized with topsoil and seeded as
per the seeding schedule specified on the erosion and sediment control plans. Removal of all
temporary measures, flushing/cleaning of all catch basins and pipe, and removal and disposal
of all trapped sediment on site shall be completed.

Final site inspection and certification: At the end of construction a site evaluation of the site
will be performed with site contractor, Town personnel, and site engineer to ensure that all
stormwater facilities were constructed as per the SWPPP design and that the site has been
stabilized. A Notice of Termination will be submitted to the NYSDEC.

Britain Plaza construction sequence:

1.

Pre-construction meeting: Before construction activities an evaluation of the site will be
performed with the site contractor, Town personnel and site design engineer to discuss gencral
construction procedures and sequencing. During this meeting sensitive areas of the property
shall be delineated and marked-out with orange construction fence (i.e.: trees, wetlands, wells,
etc.).

Delineate total site disturbance limits: Placement of oi'ange construction fencing along the
limit of disturbance throughout the site.

Protect existing buffers: Place erosion control devices (silt fencing, diversion berms, etc.)
upstream of any existing watercourse within or outside of construction areas, prior to the start
of any construction.

Construction entrances/siltation controls: a temporary construction entrance will be installed at
entrance to the site through the Crystal Run Healthcare property as shown on the Site Plans. In
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addition, any other siltation control devices, as shown on the erosion control plan are to be
installed adjacent to the temporary entrance and staging arca.

5. Construction of temporary sediment trap: Construction of the temporary sediment frap prior to
the start of any major earthwork movement or site construction.

6. Construction of temporary diversion swales: The installation of temporary diversion swales to
be used to convey stormwater to the sediment trap shall be completed.

7. Staging area: The staging area will be graded for storage of equipment and placement of
construction trailers. -

8. Strip topsoil: Topsoil will be stripped from the active work areas and will be stockpiled for
later rense.

9. Land grading: Bulk soil grading will commence. At this time, temporary stockpile areas
should be utilized. The proposed building pad will be graded and stone base will be spread.

10. Building foundation construction: Upon completion of grading in building footprint area,
building foundation construction will commence.

11. Utility installation: Install water, sewer, and stormwater throughout the project. Inlet
protection will be installed at all stormwater catch basins.

12. Stormwater installation: Convert sediment trap to stormwater pond.
13. Pavement construction: Construct paved parking and access areas.

14. Erosion control practice removal: Remove any remaining erosion control practices including
inlet protection, and temporary diversions swales when areas have been temporarily stabilized.

15. Landscaping and final stabilization: All open areas to be stabilized with topsoil and seeded as
per the seeding schedule specified on the erosion and sediment control plans. Removal of all
temporary measures, flushing/cleaning of all catch basins and pipe, and removal and disposal
of all trapped sediment on site shall be completed.

16. Final site inspection and certification: At the end of construction a site evaluation of the site
will be performed with site contractor, Town personnel, and site engineer to ensure that afl
stormwater facilities were constructed as per the SWPPP design and that the site has been
stabilized. A Notice of Termination will be submitted to the NYSDEC.

Please refer to the Erosion and Sediment Control Plans within the Site Plans for construction notes and
seeding schedule for disturbance and final stabilization.

CRH Realty VIII, LLC/Britain Plaza - Stormwater Pollution Prevention Plan
Lane & Tully Engineering and Surveying, P.C.
Page 15 — December 10, 2013: Revised December 13, 2013 & February 25, 2014




Pollution Prevention Measures:

All poliutants, including waste materials and demolition debris, that occur onsite shatl be handled
and disposed of in a manner conforms to all applicable Federal and State regulations that does not
cause contamination of stormwater. Good housekeeping and preventative measures will be taken
to ensure that the site will be kept clean, well organized, and free of debris. If required, BMPs to
be implemented to control specific sources of pollutants are discussed below.

Vehicles, construction equipment, and/or petroleum product storage/dispensing:

All vehicles, equipment, and petroleum product storage/dispensing areas will be observed
regularly during site observations to detect any leaks or spills, and to identify maintenance
needs to prevent leaks or spills.

On-site fueling tanks and petroleum product storage containers shall include secondary
containment.

Spill prevention measures, such as drip pans, will be used when conducting maintenance and
repair of vehicles or equipment.

In order to perform emergency repairs on site, temporary plastic will be placed beneath and, if
raining, over the vehicle.

Contaminated surfaces shall be cleaned immediately following any discharge or spill incident.
Contaminated soil shall be removed from site and disposed of in accordance with all current
Federal and State Regulations.

Chemical storage;

1. Any chemicals stored in the construction areas will conform to the appropriate manufacturer’s
recommendations and or the appropriate State/Federal Regulations. All chemicals shall have
cover, containment, and protection provided on site, per all Federal and NYSDEC regulations.

2. Application of agricultural chemicals, including fertilizers and pesticides, shall be conducted in
a manner and at application rates that will not result in loss of chemical to stormwater runoff.
Manufacturers’ recommendations for application procedures and rates shall be followed.

Demolition;

1. Dust released from demolished sidewalks, buildings, structures or on site grading operations
will be controlled using Dust Control measures as specified in the N.Y.S. Erosion and
Sediment Control Specification Manual.

2 Stopm drain inlets vulnerable to stormwater discharge carrying dust, soil, or debris will be

protected using Storm Drain Inlet Protection.
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3. Process water and slurry resulting from saw cutting and surfacing operations will be prevented
from entering the waters of the State by implementing Saw cutting and Surfacing Pollution
Prevention measures.

Concrete and grout:

1. Process water and slurry resulting from concrete work will be prevented from entering the
waters of the State by implementing Concrete Handling measures.

Sanitary wastewater;

1. Portable sanitation facilities will be firmly secured, regularly maintained, and emptied when
necessary.

2. Wheel wash or tire bath wastewater shall be discharged to a temporary erosion and sediment
control facility which has been constructed on site.

Solid Waste;
1. Solid waste will be stored in secure, clearly marked containers.
Litter/Trash:

1. Litter and Trash shall be cleaned and disposed of in secure clearly marked dumpsters or trash
receptacles.

2. Site is to be cleaned daily of debris and disposed of on a daily basis,
Other:

1. Other BMPs will be administered as necessary to address any other additional pollutant sources
on site,

C. Maintenance {Construction/Long-Term)

1. The property owners/operators will be responsible for the maintenance and operation of all
site related stormwater management facilities during construction and the property owner will
be responsible for long-term maintenance. Maintenance activities will be shared between the
property owners through a legal agreement. The property owners shall also prepare a
maintenance agreement with the Town of Newburgh and said agreement shall also provide a
maintenance schedule for the facilities installed on the project site. A standard maintenance
agreement has been included within Appendix F of this report.
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A stand alone Operation and Maintenance Plan will be prepared prior to filing of the NOTs
and will include the following: schedules, procedures, forms for inspections, maps showing
stormwater practice arcas, and the maintenance agreement. Please refer to Appendix F for
standard Inspection and Maintenance Forms.

Construction and long-term maintenance shall be carried out in accordance with the following
notes:

a. Stormwater Pond: Inspection shall be made weekly by a licensed professional and after
every ¥ rainfall event by the owner or contractor during construction. During the first
growing season inspections shall be conducted monthly and annually thereafter. The
following tasks shall be performed as needed:

(1) Removal of accumulated sediment and cleaning and/or restoration of the sediment
forebays every 5 years or whenever accumulated sediment reaches a volume of 50%
of the available capacity.

(2) Restoration of any disturbed plant material and any eroded embankiments as needed.

(3) Removal of accumulated debris within the basin and at all inlet and outfall structures
as needed.

(4) Annual inspection of the outlet structure to ensure structural stability and removal of
any accumulated trash within the structure.

(5) Mowing of the berm and surrounding area of the basins twice a year or as necessary.
Removal of any fallen trees or limbs.

b. Bio-retention Area: Inspection shall be made weekly by a licensed professional and after
every 7 rainfall event by the owner or contractor during construction. During the first
growing season inspections shall be conducted monthly and annually thereafter. The
following tasks shall be performed as needed:

(1) Removal of accumulated sediment and cleaning and/or restoration of the filter bed
areas whenever accumulated sediment reaches a volume of 50% of the available

capacity.
(2) Restoration of any disturbed plant material and any eroded embankments,

(3) Removal of accumulated debris within the filter bed areas and at all inlet and outfall
structuores.

(4) Annual mowing of the berm and surrounding area of the basins. Removal of any
fallen trees or limbs. No mowing or trimming is to oceur within the constructed area
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of the wetland. Replacement of proposed plants shall occur if more then 50% of the
coverage of the facility is not achieved.

¢. Porous Pavement: Pavement shall be protected from silt and sediment during
construction of surrounding areas, if possible, the asphalt pavement should be installed
after stabilization of surrounding areas. During winter conditions, sand and salt should
be avoided being utilized to the porous pavement sections. The following tasks shall be
performed as needed:

(1} Clean debris and sediment from pavement monthly.

(2) Ensure pavement fully drains after storms monthly and after storms greater than 0.5
inches.

(3) Mow and seed bare areas upland and adjacent to the pavement as needed.
(4) Vacuum pavement surface 2 to 3 times a year depending on site conditions.
(5) Inspection pavement surface for deterioration or spalling.

d. Swales: Inspection shall be made weekly and after every '4” rainfall event during
construction. During the first growing season inspections shall be conducted monthly,
and on an annual basis thereafter. The following tasks shall be performed as needed:

(1) Removal of accumulated sediment and cleaning and/or restoration whenever
accumulated sediment reaches a volume of 50% of the available capacity.

(2) Restoration of any eroded embankments. Infrequent reshaping of the swale line
should be completed as needed.

(3) Removal of accumulated debris/trash within the swale and at all inlet and outfall
stractures.

(4) Seasonal mowing of the swale bottom and surrounding side slopes. Removal of any
fallen trees or limbs. Replacement and/or restoration of proposed grasses shall occur
if more than 50% of the coverage of the facility is not achieved. Grasses should be
kept at a maximum height of 6” —8”.

e. Roadway Pavements: Roadway pavements shall be swept on a regular basis to remove
accumulated sediment. Collected sediment shall be removed, which will not allow the re-
entrance of silt into the storin water drainage system.

f.  Catch Basins: Catch basins shall be flushed and cleaned of any collected sediment within
the bottom of the basin approximately every 4-5 years. Collected sediment shall be
removed, which will not allow the reentrance of silt into the storm water drainage system.
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X1,

g. Vegetative Stabilization:

M

)

All vegetative planting on areas that have been disturbed and are finish graded shall
be inspected monthly during the first growing season and annually thereafter.
Planting (or seeding) shall be maintained in viable conditions to stabilize the soil and
to prevent soil erosion. Restore all site planting and/or seeding which has been
damaged to a viable condition.

If vegetative stabilization has been damaged from storm water erosion, correct
upstream conditions that caused the erosion. Check dams may be required in
drainage ways and stone outfall aprons may be required to be repaired on storm
water outfall sites.

L. Temporary erosion and sediment contro] maintenance:

M

2)

(3)

All erosion and sediment contro! practices will be checked for stability and
operation following every runoft-producing rainfall, but in no case less than once
every week. Any needed repairs will be made immediately to maintain all practices
as designed and installed for their appropriate phase of the project.

Sediment will be removed from the sediment trap and inlet protection device when
storage capacity has been approximately 50% filled.

Sediment will be removed from behind the sediment fence when it becomes about
0.5 ft decp at the fence. The sediment fence will be repaired as necessary to
mainfain a barrier.

ANALYSIS AND CONCLUSION

As can be seen from the calculations provided above the proposed tree plantings, bio-retention areas,
rain gardens, and porous pavement parking areas provide water quality treatment and runoff reduction in
accordance with the stormwater quality management guidelines set forth by the NYSDEC. Due to the site’s
location in the watershed for Lake Washington, the site has also been designed to provide more than 110% of
the required water quality volume. Also the proposed stormwater pond provides water quality treatment and
sufficient quantity control for both projects. The proposed stormwater practices and the post-development
layout of the development show that peak stormwater runoff flowrates at the study points decrease for all
analyzed storms. Based upon the results of this analysis, the site has demonstrated the ability to meet all
requirements for stormwater quantity and quality and an impact to the existing watershed and downstream
waters should be negligible.

Table 4 below summarizes the pre- and post-development discharges for the development. Please
refer to Appendix B for detailed analysis and calculations of the individual watershed subareas,
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1 Year

10 Year 100 Year

Peak Runoff Peak Runoff Peak Runoff
Condition (1) (cfs) (cfs)
Pre-Development 6.94 17.48 27.85
Study Point A Post-Development 1.30 16.64 27.84
Difference -5.64 (-81.3%) -0.84 (-4.8%) -0.01 (-0.0%)
Pre-Development 0.93 2.47 3.99
Study Point B Post-Development 0.22 0.62 1.03
Difference -0.71 (-76.3%) -1.85 (-74.9%) -2.96 (-74.2%)
Pre-Development 1.96 4.81 7.58
Study Point C Post-Development 0.24 0.68 1.13
Difference -1.72 (-87.8%) -4.13 (-85.9%) -0.45 (-85.1%)

Table 4: Comparison of Pre- and Post-Development Conditions at Study Point

By implementing both the Stormwater Pollution Prevention Plan and Erosion and Sediment Control
Plans during the construction of the proposed projects, current New York State Department of Environmental
Conservation and Town regulations can be met. However, the owner and contractor are responsible for
implementation of the project’s erosion and sedimentation controls and any required maintenance. In addition,
this also includes filing the NOI for each project and meeting all requirements of the General Permit, including
necessary site assessment and inspections.

Respectfully submitted,

LANC & TULLY, P.C.
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John O’Rourke, P.E.

CRH Realty VIII, LLC/Britain Plaza - Stormwater Pollution Prevention Plan
Lane & Tully Engineering and Surveying, P.C.
Page 21 — December 10, 2013: Revised December 13, 2013 & February 25, 2014




APPENDIX A:

APPENDIX B:

APPENDIX C:

APPENDIX D:

APPENDIX E:

APPENDIX F:

APPENDIX G:

APPENDIX H:

APPENDIX I

APPENDIX [

APPENDIX K:

LIST OF APPENDICES

SITE LOCATION MAP
SOILS REPORT FOR PROJECT

PRE/POST-DEVELOPMENT WATERSHED MODELS
PRE/POST-DEVELOPMENT WATERSHED MAPS
CALCULATIONS:

WATER QUALITY/RUNOFF REDUCTION VOLUME
CHANNEL PROTECTION VOLUME

STORMWATER PRACTICE DESIGN

EXCERPTS FROM THE “NEW YORK STATE STORMWATER
DESIGN MANUAL”

CONSTRUCTION SPECIFICATIONS

STANDARD CONSTRUCTION INSPECTION FORMS
STANDARD MAINTENANCE INSPECTION FORMS

NOTICE OF INTENT
NOTICE OF TERMINATION
MS4 SWPPP ACCEPTANCE FORM

CONSTRUCTION SITE LOG BOOK
CONTRACTOR’S CERTIFICATION FORM

PIPE SIZING ANALYSIS
TEST PIT INFORMATION

SITE PLANS







APPENDIX A

SITE LOCATION MAP
SOILS REPORT FOR PROJECT




"LANC & TULLY £, nos s, 1 20

| ENGINEERING AND SURVEYING, P.C. (845) 204-3700

SITE LOCATION MAP “tkozuees 5 2013

CRH REALTY VIII, LLC

BRITAIN PLAZA

TOWN OF NEWBURGH ‘
ORANGE COUNTY, NEW YORK e oF 4

Drawn By: Tax Map No,: Drawing No.: C3D

97-3-1,2,6,78,26 |- _ ., _ el




United States
Department of
Agriculture

NRCS

Natural
Resources
Conservation
Service

N 5,000 1 |

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource

Report for

Orange County,

New York

October 25, 2013




Preface
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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. Sail 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, orenhance
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:/soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http:/soils.usda.gov/contact/
state_offices/).

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 Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the 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 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, S8.W., Washington, D.C. 20250-9410 or cali (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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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 sail 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
Jiving organisms and has not been changed by other biclogical 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, 2008). Soil survey areas typicafly
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern thatis
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
jandform 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 ata specific location on the
fandscape.

Commonly, individual soils on the landscape merge into one ancther 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 rack
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 sails 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
scientists classified and named the soils in the survey area, they compared the
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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 fo 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 @ 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 o 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
iocal 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 aiso on such
variables as climate and biclogical 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 photegraphs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.




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 Unit Legend

'.3'_1 Orange County, New ?_o_rk {NYO?‘I}"-'_' .

. MapUnitName - AcresinAOl

ErA Erie gravelly silt loam, O0to 3 0.8 6.2%
percent slopes

MdB Mardin gravelly sift loam, 3t0 8 11.5 93.3%
percent slopes

MdC Mardin gravelly siltloam, 810 15 0.1 0.5%
percent slopes

Totals for Area of interest 124 400.,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
heyond 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
ohserved, and consequently they are not 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 chjective 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
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on the map provides sufficient infarmation 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 soif 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 mere 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 similarin 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
ar 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 miscellanecus 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 cutcrop is an example.

11
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Orange County, New York

ErA—Erie gravelly silt loam, 0 to 3 percent slopes

Map Unit Setting
Mean annual precipitation: 42 to 52 inches
Mean annual air femperature: 46 to b2 degrees F
Frost-free period: 135 to 215 days

Map Unit Composition
Erig and simifar soils: 75 percent
Minor components: 25 percent

Description of Erie

Setting
Landform: Drumlinoid ridges, hills, till plains
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope
Dowmn-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy till derived from siltstone, sandstone, shale, and limestone

Properties and qualities
Stope: 0 1o 3 percent
Depth to restrictive feature: 10 to 21 inches to fragipan
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmif waler (Ksat): Moderately low to
moderately high (0.08 to 0.20 in/hr)
Depth to waler table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Available water capacity: Very low (about 2.5 inches)

Interpretive groups
Farmiand classification: Farmland of statewide importance
Land capability (nonirrigated): 3w
Hydrologic Soif Group: D

Typical profile
0 to 10 inches: Gravelly silt loam
10 to 18 inches: Channery silt loam
18 to 56 inches: Channery siltloam
56 to 70 inches: Channery silt loam

Minor Components

Bath
Percent of map unit: 5 percent

Alden
Percent of map unit: 5 percent
Landform: Depressions

Swartswood
Percent of map unit: 5 percent

12
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Landform: Depressions

Mardin
Percent of map unit: 5 percent

Wurisboro
Percent of map unif: 5 percent

MdB—Mardin gravelly silt loam, 3 to 8 percent slopes

Map Unit Setfing
Elevation: 800 to 1,800 feet
Mean annual precipitation: 42 {0 52 inches
Mean annual air lemperature: 46 to 52 degrees F
Frost-free period: 135 to 215 days

Map Unit Compaosition
Mardin and similar soils: 75 percent
Minor components: 25 percent

Description of Mardin

Setling
Landform: Drumlinoid ridges, hills, till plains
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 sedimentary rock

Properties and qualities
Slope: 3 to 8 percent
Depih to restrictive feature: 14 1o 26 inches to fragipan
Drainage class: Moderately well drained

Capacity of the most limiting layer to transmif water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: Nohe
Available water capacity: Very low (about 2.5 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability (nonitrigated): 2w
Hydrologic Soil Group: D

Typical profile
0 to 8 inches: Gravelly silt loam
8 to 20 inches: Gravelly silt loam
20 to 60 inches: Channery silt loam

13
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Minor Components

Bath
Percent of map unit: 5 percent

Swartswood
Percent of map unit: 5 percent

Lordstown
Percent of map unit. 5 percent

Wurtshoro
Percent of map unit: b percent

Erie
Fercent of map unit. 5 percent

MdC—Mardin gravelly silt loam, 8 to 15 percent slopes

Map Unit Setting
Elevation: 800 to 1,800 feet
Mean annual precipitation: 42 to 52 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 135 to 215 days

Map Unit Composition
Mardin and similar soifs: 75 percent
Minor components: 25 percent

Description of Mardin

Setting
Landform; Drumlinoid ridges, hills, till plains
Landform position {two-dimensional); Summit
Landform position (three-dimensional): Crest
Down-slope shape: Concave
Across-slope shape: Gonvex
Parent material; L.oamy till derived mainly from acid sedimentary rock

Properties and qualities
Siope: 8 to 15 percent
Depth o restrictive feature: 14 to 26 inches to fragipan
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmif water (Ksaf): Moderately low to
moderately high (0.08 to 0.20 in/hr)
Depth to waler table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.3 inchas)

Interpretive groups
Farmiand classification: Farmland of statewide importance
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Land capability (nonirrigated). 3e
Hydrologic Soil Group: D

Typical profile
0 fo 7 inches: Gravelly silt loam
7 to 18 inches: Gravelly silt loam
18 to 60 inches: Channery silt loam

Minor Components

Bath
Percent of map unit: 5 percent

Erie
Fercent of map unit: b percent

Swartswood
Percent of map unit: 5 percent

Lordstown
Percent of map unit: 5 percent

Wurtsboro
Percent of map unit: 5 percent

15




Soil Properties and Qualities

The Scil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly meastired,
but are inferred from cbservations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Hydrologic Soil Group

Hydralogic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms,

The soils in the United States are assigned to four groups (A, B, C, and D} and three
dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet, These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately weli drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.

16
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Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
fransmission.

Group D. Soils having a very slow infiltration rate (high runoff potential} when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, scils that have a claypan or clay layer at or near the
surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

i a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas. Only the soils that in their natural
condition are in group D are assigned to dual classes.

17
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Map—Hydrologic Soil Group
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Table—Hydrologic Soil Group

ErA Erie gravelly siltloam,0to | D 0.8 6.2%
3 percent slopes

MdB Mardin gravelly silt loam, |D 1.5 93.3%
3 to 8 percent slopes

MdC Mardin gravelly silt loam, |{D 0.1 0.5%
8 to 15 percent slopes

Totals for Area of Interest 12.4 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition
Component Psrcent Cutoff: None Specified

Tie-break Rule: Higher
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APPENDIX B

PRE/POST-DEVELOPMENT WATERSHED MODELS
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