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SONIR MODEL USER’S GUIDE

Simulation of Nitrogen in Recharge (SONIR)
Nelson, Pope & Voorhis, LLC Microcomputer Model

INTRODUCTION

SONIR is a microcomputer model developed by Charles Voorhis for use by Nelson, Pope &
Voorhis, LLC in order to simulate the hydrologic water budget of a site and determine total
nifrogen and nitrogen present in recharge in connection with land use projects. The model was
developed on the Microsoft Excel Spreadsheet (trademark of Microsoft Products) for IBM
(trademark of International Business Machines, Inc.) or compatible Personal Computers capable
of running Excel.

Nitrogen has been identified as a source of contamination primarily from sanitary discharge and
lawn fertilization. Nitrogen is of concern as a drinking water contaminant, and there is an
established health limit of 10 milligrams per liter (mg/1) in drinking water. Nitrogen is also of
concermn in surface water, as it is a nutrient that when present in high concentrations can cause
algal blooms, resulting in biological oxygen demand as algae is biologically decomposed.
Depleted oxygen in surface waters causes conditions unfavorable to fish species and can result in
extremely undesirable aesthetic impacts, primarily related to odors. Accordingly, it is necessary
to understand the concentration of nitrogen recharge as related to a proposed site development.

Utilizing a mass-balance concept, and applying known hydrologic facts and basic assumptions, it
is possible to predict the concentration of nitrogen in recharge to the shallow aquifer underlying a
given site. This prediction can in turn be used to determine impacts and significance of impacts
in consideration of hydrogeologic factors. Similar techniques have been used to simulate
nitrogen in recharge as published by the New York State Water Resources Institute, Center for
Environmental Research at Cornell University, Ithaca, New York (Hughes and Pacenka, 1985).
SONIR 1s intended to provide a more versatile model based upon the BURBS Mass-Balance
concept. SONIR allows for use of the model to predict nitrogen impact from many sources
including sewage treatment plants, and further allows for determination of a wider variety site
recharge components under the hydrologic water budget section. SONIR has more versatility in
the input of information, and also provides a printout of each step performed by the model, in
order for regulatory agencies and review entities to understand how values are derived.

This text describes in detail the definition of terms, supported by referenced information
regarding input of data for the simulation. The concept of determining the concentration of
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nitrogen in recharge involves a predication of the weight of nitrogen introduced to the site, as
compared to the quantity of recharge resulting from precipitation and wastewater water
discharge. Losses due to evapotranspiration and runoff must be accounted for in the simulation.
The values and relationship associated with these parameters determines the quantity of recharge
which enters the site. The prediction is generally annualized due to the availability of average
annual hydrologic data; however, data input can be determined on a seasonal basis if information
is available.

The model includes four (4) data sheets identified as follows:

* Data Input Field - Sheet 1

* Site Recharge Computations - Sheet 2

* Site Nitrogen Budget - Sheet 3

* Nitrogen in Recharge Output Field - Sheet 4

All information required by the model is input in Sheet 1 - Data Input Field. Sheets 2 and 3
utilize data from Sheet 1 to compute the Site Recharge and the Site Nitrogen Budget. Sheet 4
utilizes the total values from Sheets 2 and 3 to perform the final Nitrogen in Recharge
computations. Sheet 4 also includes tabulations of all conversion factors utilized in the model.

It should be noted that the simulation is only as accurate as the data which is input into the
model. An understanding of hydrologic principles is necessary to determine and justify much of
the data inputs used for water budget parameters. Further principles of environmental science
and engineering are applied in determining nitrogen sources, application and discharge rates,
degradation and losses, and final recharge. Users must apply caution in arriving at assumptions
in order to ensure justifiable results.

SITE RECHARGE COMPUTATIONS

Overview

SONIR utilizes the basic hydrologic equation for determining the quantity of recharge
anticipated by subtracting recharge losses from total precipitation. The quantity of recharge
resulting from a given site is determined using the hydrologic budget equation (Koszalka, 1984;
p- 19):

R=P-(E+Q)

where: R = recharge
P = precipitation
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E = evapofranspiration
Q = overland runoff

The quantity of recharge must be determined for each type of land use existing on a site, in order
to determine the resultant site recharge. Surfaces commonly considered include: impervious
surfaces; turfed areas; and natural areas; however, SONIR allows for a variety of land cover
types to be considered in the model. In addition, site recharge occurs as a result of irrigation and
wastewater discharge. In cases where water is imported to a site via a public water system, this
quantity of recharge must be considered as additional water recharged on site. SONIR allows for
all of these recharge components to be included in the simulation. Many sites have fresh surface
water in the form of lakes and ponds. Precipitation falls upon these surfaces; however, such
features generally act as a mechanism for water loss as a result of evaporation. SONIR includes
a Water Area Loss component in determining the site Hydrologic Water Budget and in

computing recharge nitrogen.

Data Input - Sheet 1

The following provides a discussion of data sources and assumptions associated with the
hydrologic water budget, corresponding to the Data Input Field in Sheet 1 of SONIR:

1. Area of Site - The total area of the site (in acres) which is capable of recharging
precipitation is entered in this data cell. For sites which include tidal wetlands, the area
which is inundated by tidal waters should be excluded, as recharge from these areas
should not be considered in the context of nitrogen simulation. For sites which include
surface water, the area can be included, provided evaporative water loss from surface
water is considered by entering the acreage of surface water in Data Cell 15 noted below.

2. Precipitation Rate - Precipitation in the form of rainfall and snowmelt is determined
using long term recorded values from local weather stations. Cornell University
maintains the Northeast Regional Climate Center, from which long term precipitation
data for Long Island weather stations is available. Monthly precipitation averages are
published for the period 1951-1980 in Thornthwaite and Mather's Climatic Water Budget
Method (Smowden and Pacenka, 1985), A tabulation of monthly and annual
precipitation averages excerpted from this reference is included in the table cited for
Evapotranspiration values. Data entry is in inches.

3. Acreage of Lawn - The total area of lawn (in acres) is entered in this Data Cell. This area
includes all lawn area whether it is irrigated, fertilized or unmaintained. If there is no
lawn area, a value of zero (0) is entered.
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Fraction of Land in Lawn - No entry need be made in this Data Cell. SONIR will
compute the Fraction of Land in Lawn by dividing the lawn area by total area.

Evapotranspiration from Lawn - Evapotranspiration is the natural water loss attributed to
evaporation and plant utilization. Rainwater which is evaporated and transpired by plants
is returned to the atmosphere as vapor. There are various methods for determining
evapotranspiration, including direct measure and calculation. A commonly recognized
method is the Thomthwaite and Mather Climatic Water Budget Method.
Evapotranspiration rates for various locations on Long Island have been determined by
the U.S. Geological Survey as documented in Ground-Water-Recharge Rates in Nassau
and Suffolk Counties, New York (Peterson, 1987; p. 10). The following general rates as
a percent of total precipitation are excerpted from that reference:

Location Soil Type Vegetation ET(in) ET(%)
Bridgehampton sandy loam shallow root 21.2 46.6
silt loam shallow root 214 472
LaGuardia sand shallow root 242 529
clay loam shallow root 254 555
sandy loam moderate root 26.2 57.2
JFK Airport sand shallow root 22.5 53.8
clay loam ghallow root 239 57.3
sandy loam moderate root 25.0 60.0
Mineola sand shallow root 224 47.8
sand-silt shallow root 23.8 51.0
sandy loam moderate root 25.1 53.7
sandy loam orchards 25.5 54.5
Patchogue fine sand mature forest 25.5 53.5
Riverhead sandy loam shallow root 224 493
orchards 24.8 54.7
Setauket sandy loam mature forest 26.8 57.9
Upton silt loam deep root 239 48.4
sandy loam moderate root 23.0 46.5

Runoff from Lawn - Runoff is the quantity of water which travels overland during a
precipitation event. Soil infiltration capacity is the critical factor in determining runoff;
however, factors such as slope and vegetation also determine runoff characteristics to a
lesser extent on Long Island because of soil conditions. Less urbanized areas of Long
Island with characteristically dry soils with groundcover will have a low runoff
percentage as a function of total precipitation, as compared to the more urbanized
portions of western Long Island. Peterson (1984; p. 14) estimates runoff as a percent of
total precipitation for Nassau County (2.1 percent); Suffolk County (0.7 percent), and

Appendix B-1
Page 4

LS POPE R LU
ENFASCI B TAL = P RPeea S = COMSL T3

ELSOMN, POPE & VOORHIS, LLC

NWIRONMWENTAL »

PLANNING » CONSIULTING



10.

11.

12.

13.

MELET POFE &
ST AT

Kiruv Estates
Subdivisien Application
DEIS

Long Island in general (1.0 percent). If an average precipitation rate of 45 inches per year
is assumed, runoff will vary from 0.31 to 0.94 inches. Lawn areas would be expected to
be in the lower end of the range. Judgements of higher and lower runoff can be made on
a site specific basis depending upon slope and groundcover types.

Acreage of Impervious - The total area of impervious surface (in acres) is entered in this
Data Cell. This area includes paved driveways, parking areas, roofs, roads, etc. If there
are no impervious surfaces, a value of zero (0) is entered.

Fraction of Land Impervious - No entry need be made in this Data Cell. SONIR will
compute the Fraction of Land in Impervious by dividing the impervious area by total
area.

Evaporation from Impervious - Impervious surfaces will allow water to evaporate,
particularly during summer months. There is no vegetation, therefore there is no
transpiration by plants. Evaporation from Impervious is estimated to be approximately
10 percent of total precipitation (Hughes and Porter, 1983; p. 10). This value accounts
for evaporation from parking lots and other surfaces during summer months, averaged
over the entire year. This indicates that recharge/runcff would comprise the remaining 90
percent of precipitation. This assumption coincides with most drainage computations
required by Code Subdivision Regulations for determined leaching pool capacity.

Runoff from Impervious - The approximation of Evaporation from Impervious would
indicate that recharge/runoff would comprise the remaining 90 percent of precipitation as
there are no other losses from impervious surfaces. In consideration of paved areas,
runcff is not transported off the site or to surface water as a loss. Runoff is diverted to
leaching pools and allowed to re-enter the hydrologic system beneath a given site.
Therefore, in terms of site recharge computations, the value for Runoff from Impervious
is zero (0).

Acreage of Unvegetated - The total acreage of unvegetated area is entered in this Data
Cell. This area inctudes sand, barren soils, and porous drives and trails. If there is no
unvegetated area, a value of zero (0) is used.

Fraction of Land Unvegetated - No entry need be made in this Data Cell. SONIR will
compute the Fraction of Land Unvegetated by dividing the unvegetated area by total area.

Evapotranspiration from Unvegetated - Evapotranspiration from Unvegetated areas is
determined in the same manner as described for Data Cell 5 above.
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Runoff from Unvegetated - The runoff coefficients noted in the discussion for Data Cell 6
above, are applied to unvegetated areas on a site specific basis. Runoff in the middle to
higher end of the range (0.7 to 2.1 percent of precipitation) are expected due to lack of
groundcover vegetation.

Acreage of Water - SONIR considers evaporation from surface water in the computation
of site recharge. Surface water, particularly groundwater fed lakes and ponds are a source
of water loss in the water budget. The quantity of fresh surface water (in acres) is entered
in this Data Cell.

Fraction of Land in Water - No entry need be made in this Data Cell. SONIR will
compute the Fraction of Water on the site by dividing the water area by total area.

Evaporation from Water - Surface water features will cause evaporation of water in
excess of normal evapotranspiration as documented by Warren et al, 1968, Hydrology of
Brookhaven National Laboratory and Vicinity Suffolk County, New York. It is estimated
that the upper limit of evaporation from a large free-water surface is approximately 30.00
inches per year (Warren et al, 1968; p. 26). This value is entered in Data Cell 17 as the
most accurate approximation.

Makeup Water - SONIR allows for consideration of the impact of man-made lakes on site
recharge. Lakes are generally lined with an impermeable material. Evaporation occurs
from the surface of the lake at a rate of 30.00 inches per year. In order to maintain a
constant water level, an on-site well is generally installed to provide make-up water to the
lake or pond. The quantity of make-up water is equivalent to the quantity of evaporation,
given the fact that the function of the well is to replace water which is evaporated.
Therefore, for cases where make-up water is used to maintain a constant water level, a
value of 30.00 inches per year is entered in Data Cell 18.

Acreage of Natural - The total quantity of natural area (in acres) is entered in this Data
Cell. This area includes naturally vegetated areas such as woodland, meadow, etc. If
there is no natural area, a value of zero (0) is entered.

Fraction of Land Natural - No entry need be made in this Data Cell. SONIR will
compute the Fraction of Land Natural by dividing the natural area by total area.

Evapotranspiration from Natural - Evapotranspiration from Natural areas is determined
in the same manner as described for Data Cell 5 above.

Runoff from Natural - The runoff coefficients noted in the discussion for Data Cell 6
above, are applied to natural areas on a site specific basis. Generally lower values in the
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range of 0.7 percent of precipitation are expected due to groundcover and canopy
vegetation.

Acreage of Other Area - This is a general category which can be used to include
additional groundcover types in the simulation. Acreage of Other Area is entered (in
acres). This Data Cell can be used to include site recharge considerations from a portion
of the site which has different hydrologic properties, such as a moist hardwood forest or
vegetated freshwater wetland, where evapotranspiration would be high and runoff would
be extremely low.

Fraction of Land in Other Area - No entry need be made in this Data Cell. SONIR will
compute the Fraction of Land in Other Area by dividing the land in other area by total
area.

Evapotranspiration from Other Area - Evapotranspiration from Other areas is determined
in the same manner as described for Data Cell 5 above. Value can be varied depending
upon the hydrologic properties of the groundcover type.

Runoff from Other Area - The runoff coefficients noted in the discussion for Data Cell 6
above, are applied to Other Areas on a site specific basis. Value can be varied depending
upon the hydrologic properties of the groundcover type.

Acreage of Land Irrigated - Imported water for irrigation purposes is an additional site
recharge component not considered in any of the Data Cells above. The quantity of land
irrigated on a given site is entered in this Data Cell (in acres).

Fraction of Land Irrigated - No entry need be made in this Data Cell. SONIR will
compute the Fraction of Land Irrigated by dividing the land irrigated area by total area.

Irrigation Rate - The rate of irrigation must be entered in this Data Cell (in inches).
Hughes and Porter (1983; p. 10) have indicated that lawn irrigation is estimated to be
about 5.5 inches per year. This value is entered in Data Cell 29 as the most accurate
aprroximation.

Number of Dwellings - The mumber of dwellings is entered in this Data Cell in order to
allow for computation of wastewater disposal from residential use. Wastewater imported
to a site, or even withdrawn from on site wells and recharged through sanitary effluent is
an additional recharge component which must be considered. If the project is for a
commercial use or utilizes a denifrification system, the number of dwellings should not
be entered in the Data Entry Field, as the wastewater flow will include recharge and
nitrogen components.
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31.  Water Use per Dwelling - The water use should correspond to the total site non-irrigation
water use, divided by the number of units.

32.  Wastewater Design Flow - No entry need be made in this Data Cell. SONIR will
compute the Wastewater Design Flow by multiplying the Number of Dwellings by the
Water Use per Dwelling.

33.  Commercial/STP Design Flow - SONIR permits the consideration of recharge from
commercial projects, denitrification systems and sewage treatment plants. The
Commercial/STP Design Flow is entered in this Data Cell as per County Health
Department or engineering design standards.

Appendix B-1
Page 8

MBS FERY o Vs Ll
EPRPCRAENTAL » FLATRIRDS « O Tl

ELS0N, FOPE & VODRHIS, LLC
NVIBONMENTAL » PLANNNG « CONSULTING



Kiruv Estates
Subdivision Application
DES

Site Recharge Computations - Sheet 2

Once data entry is complete for Site Recharge Parameters, SONIR will complete a series of
detailed Water Budget computations for the overall site. The following describes the
computations which are performed by the model:

A. Lawn Area Recharge - Lawn Area Recharge is determined by use of the basic Hydrologic
Budget Equation [R=P-(E + Q)] as defined previously. The quantity of recharge
determined by this method is then multiplied by that portion of the site occupied by Lawn
Area to determine the component of Lawn Area Recharge in overall site recharge.

B. Impervious Area Recharge - Impervious area recharge is also determined using the
Hydrologic Budget Equation; however, the value for runoff is zero (0) due to the fact that
runoff is controlled by conveyance to on site leaching facilities or is allowed to runoff
into depressions where runoff is recharged on site.

C. Unvegetated Area Recharge - Unvegetated Area Recharge is determined by use of the
basic Hydrologic Budget Equation. The quantity of recharge determined by this method
is then multiplied by that portion of the site occupied by Unvegetated Area to determine
the component of Unvegetated Area Recharge in overall site recharge.

D. Water Area Loss - The Hydrologic Budget Equation is modified to consider Water Area
Loss. This is particularly useful in water quantity stressed areas of Long Island. If runoff
(Q) is considered be zero (0), then lake storage/recharge without make-up water would be
Precipitation minus Evaporation (P - E). The resultant quantity of lake storage/recharge
is then reduced by the amount of make-up water (M). The final quantity of loss is then
nraltiplied by that portion of the site occupied by water to determine the component of
water loss as related to the overall site water budget.

E. Natural Area Recharge - Natural Area Recharge is determined by use of the basic
Hydrologic Budget Equation. The quantity of recharge determined by this method is then
muitiplied by that portion of the site occupied by Natural Area to determine the
component of Natural Area Recharge in overall site recharge.

F. Other Area Recharge - Other Area Recharge is determined by use of the basic
Hydrologic Budget Equation. The quantity of recharge determined by this method is then
multiplied by that portion of the site occupied by Other Area to determine the component
of Other Area Recharge in overall site recharge.

G. Irrigation Recharge - Trrigation recharge is an additional recharge component artificially
added on sites where irrigation occurs. This quantity is determined in the same manner as
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the Hydrologic Water Budget except that the irrigation rate (in inches) is substituted for
precipitation. The resultant recharge is multiplied by the area of the site which is irrigated
in order to determine the Irrigation Recharge in overall site recharge.

H. Wastewater Recharge - Wastewater is also a recharge component artificially added to a
site. SONIR annualizes the wastewater design flow and assumes it is applied over the
entire by multiplying Wastewater Design Flow by the Area of the Site, resulting in a per
foot measure of wastewater over the site. This is converted to inches to be included in
overall site recharge.

Once the eight (8) series of Site Recharge Computations are complete, SONIR totals each
individual component to determine Total Site Recharge. The sum of these recharge
contributions, is that quantity of water which is expected to enter the site on an annual basis due
to precipitation, after the development is completed. This value is important in determining the
concentration of nitrogen in recharge, and is important as a means of determining hydrologic
impacts of a project in terms of changes to site recharge.

SITE NITROGEN BUDGET

Overview

The total nitrogen released on a given site must be determined in order to provide a means of
simulating nitrogen in recharge. Nitrogen sources include: sanitary nitrogen; fertilizer nitrogen;
pet waste nitrogen; precipitation nitrogen; and water supply nitrogen (wastewater and irrigation).
The total of these quantities represents total site nitrogen.

Data Input - Sheet 1

The following provides a discussion of data sources and assumptions associated with the
nitrogen budget, corresponding to the Data Input Field in Sheet 1 of SONIR:

1. Persons per Dwelling - The number of persons per dwelling is a demographic multiplier
used in the determination of human population of a site. Based on multipliers listed in
“The New Practitioner’s Guide to Fiscal Impact Analysis”, (Rutgers, 1985), the average
number of residents is calculated at 0.00/unit (Existing Conditions), and will be 4.1/unit
(Proposed Conditions).

2. Nitrogen per Person per Year - Annual nitrogen per person is a function of nitrogen

bearing waste in wastewater. For residential land use the population of the development
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is determined and the nitrogen generated is assumed to be 10 pounds per capita per year
(Hughes and Porter, 1983; p. 8).

Sanitary Nitrogen Leaching Rate - For normal residential systems, Porter and Hughes
report that 50 percent of the nitrogen entering the system is converted to gaseous nitrogen
and the remainder leaches into the soil (Porter and Hughes, 1983; p. 14).

Area of Land Fertilized 1 - The area of land fertilized is input in Data Cell 4. This value
may correspond to the Acreage of Lawn and/or the Acreage of Land Irrigated, but is not
necessatily the same value. This entry should be determined on a site-specific basis.

Fertilizer Application Rate 1 - Fertilizer nitrogen is determined by a fertilizer application
rate over a specified area of the site. The fertilizer application rates vary depending upon
the type of use. The following table indicates the rate of fertilization as a function of use
as excerpted from the Nonpoint Source Management Handbook (Koppelman, 1984;
Chapter 5, p.6):

Residential (contract) 1.5 1bs/1000 sq ft
Residential (unmanaged) 2.3 1bs/1000 sq ft
Commercial 3.5 1bs/1000 sq ft
Golf Course 3.5 1bs/1000 sq ft
Sod Farms 4.0 1bs/1000 sq ft
Recreational Lands 0.2 1bs/1000 sq ft

A commercial landscaping firm has been interviewed to determine trends in commercial
fertilizer application. Various fertilizer formulations are used including 10-6-4, 16-4-8
and 20-10-5 (nitrogen-phosphate-potash) depending upon season. Heavier nitrogen
application rates are generally used in the spring, Fertilizer used is 50 percent organic
nitrogen. This is applied in a dry form approximately 2-3 times per year, and a 50 pound
bag is applied over approximately 16,000 square feet. Based on this rate if 20~ 10-5
nitrogen were applied in the spring, and 16-4-8 were applied during summer and fall, this
would result in an application rate of 1.5-2.1 pounds per 1000 square fest. The high of
this range is a conservative value based on three applications of relatively high nitrogen
fertilizer, which will be used for nitrogen in recharge simulation.

In addition, it is noted that the Nonpoint Source Management Handbook indicates that
application rates as low as 1.0 1b/1000 sq ft can be achieved with proper fertilizer
management control.

Fertilizer Nitrogen Leaching Rate I - Nitrogen applied as fertilizer is subject to plant
uptake (20 to 80%; 50% on average) and storage in thatch and soils (36 to 47%), thereby
reducing the total amount of nitrogen leached. The percentage of plant uptake and
storage are based on studies cited in the LIRPB's Special Groundwater Protection Area
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Plan. Based on those studies, a conservative nitrogen leaching rate of 14% has been
applied in the model.

7. Area of Land Fertilized 2 - More than one fertilizer nitrogen input is provided in order
allow consideration of mixed use and/or golf course projects where land is fertilized at
different rates.

8. Fertilizer Application Rate 2 - Fertilizer Application Rates for this entry can be
determined based upon Data Cell 5 above.

9. Fertilizer Nitrogen Leaching Rate 2 - Fertilizer Nitrogen Leaching Rates can be
determined based upon Data Cell 6 above.

10.  Pet Waste Application Rate - Pet Waste Nitrogen results from the excretion of domestic
pets in the outside environment. There is relatively little definitive information
concerning this nitrogen source; however, several references were located and are
analyzed herein. The 208 Study provides a table of nitrogen concentration in manure for
various animals, not including dogs or cats. Total nitrogen values in the range of 0.30-
0.43 1bs/day/1000 lbs live weight are reported for cattle, sheep and horses (Koppelman,
1978; Animal Waste report p. 3). It is assumed that dogs constitute the major source of
animal waste which would be present in the yards of residential developments. Cat waste
would be significantly less due to the lesser live weight of cats and the fact that many cat
owners dispose of cat waste in solid waste by using an indoor lifter box. If an average of
0.35 Ibs of nitrogen is assumed for dogs, and an average of 25 pounds live weight is
assumed per dog, then the total annual nitrogen per pet would be 3.19 Ibs/year. The only
other reference located which approximates nitrogen in pet waste is Land Use and
Ground-Water Quality in the Pine Barrens of Southampton (Hughes and Porter, 1983;
p- 10). This reference assumed an application rate of 6.5 lbs/acre of nitrogen. Pet waste
was assumed to be deposited evenly over all turf. This assumption was not correlated to
population density or pet density, but only to turfed acreage. In comparison of the two
values, the per pet value corresponds to approximately 2 turfed acres. For the purpose of
this model, the value of 3.19 lbs/pet/year is considered to be the most justifiable value for
pet waste and is entered in this Data Cell.

11.  Pet Waste Nitrogen Leaching Rate - Pet waste is also subject to a leaching rate factor
whereby, 50 percent of the nitrogen applied to the ground is removed as a gas.

12.  Area of Land Irrigated - No entry need be made in this Data Cell. This value is the same
as Data Cell 27 of the Site Recharge Parameters and SONIR will transfer the data entry to
this Cell.
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Irrigation Rate - No entry need be made in this Data Cell. This value is the same as Data
Cell 29 of the Site Recharge Parameters and SONIR will transfer the data entry to this
Cell.

Irrigation Nitrogen Leaching Rate - Hughes and Porter (1983; p. 10) indicate that "plant
uptake and gaseous losses are assumed to remove 85% of the nitrogen entering in
precipitation”. Irrigation nitrogen would be expected to be subject to the same losses,
therefore, a leaching rate of 15% is entered in this Data Cell.

Nitrogen in Precipitation - Groundwater nitrogen is partially derived from rainwater.
Nitrate-nitrogen concentrations in precipitation have been reported to be on the order of
1-2 mg/l in Nassau and Suffolk Counties (SCDHS, 1987; p. 6-4).

Precipitation Nitrogen Leaching Rate - As indicated above, a nitrogen leaching rate of
15% is applied to precipitation niirogen.

Nitrogen in Water Supply - The concentration of Nitrogen in Water Supply determines
the quantity of nitrogen which enters the site as a result of irrigation nitrogen and
wastewater flow. Local water supply data should be utilized if available, otherwise a
value of between 1 and 2 mg/l could be utilized.

Nitrogen in Commercial/STP Flow - This data entry allows SONIR to compute the
quantity of nitrogen resulting from commercial discharge, denitrification systems and/or
sewage treatment plants. Total nitrogen in community wastewater is identified as having
a total nitrogen concentration of 20 mg/l in weak effluent; 40 mg/l in medium strength
effluent, and 85 mg/l in strong effluent (Metcalf & Eddy, Inc, 1991). It is recommended
that a value of 40 mg/l be used for total nitrogen concentration in commercial sanitary
systems. Properly functioning denitrification systems and sewage treatment plants are
capable of reducing total nitrogen to less than 10 mg/l in accordance with discharge
limitations. A value of 10 mg/l can be entered in this data cell for such systems. The
SONIR model computes the number of pounds of nitrogen in sanitary discharge as a
function of concentration. The absolute nitrogen is utilized in the model; however. it
must recognized that from the discharge point, nitrogen is nitrified through conversion of
ammonia to nitrate in the leaching area beneath the discharge point. Further natural
transformation in the form of denitrification occurs as a result of bacteria, This causes
release of nitrogen gas and may account for further reduction of 50 percent or more
subsequent to discharge (Canter and Knox, 1979; pp. 77-78; Hughes and Porter,
1983; p. 14). As a result SONIR is conservative in predicting the concentration of
nitrogen in recharge, and when natural denitrification of sanitary effluent is considered,
actual concentration would be less.
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Site Nitrogen Budget - Sheet 2

Once data entry is complete for Nitrogen Budget Parameters, SONIR will complete a series of
detailed computations to determine the individual component of nitrogen from each source and
the total nitrogen for the overall site and use. The following describes the computations which
are performed by the model:

NPy

LT R B VIS L

A.

c
Er ST 1 5L - PLAMAFIS » COME L TG

Sanitary Nitrogen - Residential - SONIR establishes the site population using the
number of units on the site, and the demographic multiplier. The nitrogen load
factor is then applied and reduced by the leaching rate, resulting in the total
residential nitrogen component. If the project is for a commercial use or utilizes a
denitrification system, the number of dwellings should not be entered in the Data
Entry Field, in which case the total nitrogen from this source will be zero (0).

Pet Waste Nitrogen - The pet waste nitrogen was determined on a per pet basis;
however, the number of pets for a given residential project must be determined. In
order to correlate the number of pets to human population, a ratio was determined
using information contained in the 208 Study, wherein it was estimated that there
is 1 dog per 5 residents in suburban areas and 1 dog per 7 residents in urban areas
(Koppelman, 1978; Animal Waste Report, pp. 6). This results in an average
number of dogs based upon of 17 percent of the human population. Accordingly,
this multiplier is used based upon the population of a land use project in order to
estimate the nitrogen waste from pets. The pet waste nitrogen is subject to
reduction as a function of the leaching rate, leading to the total pet waste nitrogen
in pounds.

Sanitary Nitrogen (Commercial/STP) - SONIR utilizes the Commercial/STP Flow
which is converted to liters and multiplied by the nitrogen concentration in waste.
This provides a weight of nitrogen in milligrams which is converted to pounds for
the total nitrogen from this component.

Water Suppiy Nitrogen - SONIR utilizes the residential wastewater design flow to
compute the weight of nitrogen contributed from the water supply. The method
of calculation is the same as Sanitary Nitrogen (Commercial/STP). For
commercial projects, this value is accounted for in the Commercial/STP Flow.,

Fertilizer Nitrogen 1 - This calculation utilizes data entry from the Area of Land
Fertilized 1, in the Data Input Field, to determine the weight of fertilizer nitrogen
applied to the area. The area is multiplied by the application rate and reduced by
the leaching rate documented previously to arrive at total weight.
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F. Fertilizer Nitrogen 2 - If fertilization rates vary, the Area of Land Fertilized 2, is
utilized to determine nitrogen from this source.

G. Precipitation Nitrogen - Nitrogen in precipitation is considered by determining
the liters of Natural Recharge entering the site, multiplied by the concentration of
nitrogen in precipitation. SONIR uses the sum of natural recharge components
from the Site Recharge Computations to establish the natural recharge. A
precipitation nitrogen leaching rate of 15% is utilized as referenced above.

H. Irrigation Nitrogen - Although a very small component, the Irrigation Nitrogen is
determined using the Irrigation Recharge R(irr) computed in the Site Recharge
Computations, over the irrigated area of the site to produce a volume of irrigation
recharge. The Irrigation Recharge value is used in order to account for reduction
of recharge due to evapotranspiration, since this component is only intended to
determine nitrogen leaching into soil as a result of irrigation nitrogen in the water
supply. This value is converted to liters and multiplied by the concentration of
nitrogen in irrigation water supply. The Irrigation Nitrogen Leaching Rate
(expected to the same as for precipitation), is applied to the weight to determine
the total nitrogen from this source.

Once the eight (8) series of Site Nitrogen Budget computations are complete, SONIR totals each

individual component to determine the Total Site Nitrogen. This value is used in determining the
weight per volume ratio of nitrogen in recharge as computed in Sheet 4 of the SONIR model.

FINAL COMPUTATIONS AND SUMMARY

SONIR utilizes data generated in Sheets 2 and 3 of the model to compute a mass/volume ratio for
nitrogen in recharge. Nitrogen in recharge is converted from pounds to milligrams in order to
provide units compatible for mass/volume concentration. Likewise, the quantity of site recharge
is applied over the site in order to determine an overall volume number for site recharge. This is
then converted to liters. The final computation divides the total weight of nitrogen in milligrams,
by the total volume of recharge in liters, to arrive at the Nitrogen in Recharge ratio in milligrams
per liter (ng/1). This concentration represents the Final Concentration of Nitrogen in Recharge
which is highlighted on Sheet 4.

Sheet 4 also provides a site recharge summary in order to compare recharge between natural
conditions, a proposed project and/or alternatives. Total Site Recharge is presented in both
inches, and as a volume in cubic feet/year, gallons/year and million gallons/year (MGY).
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The final field summarizes the Conversions Used in SONIR. Conversions are standard
conversion multipliers as found in standard engineering references.

SONIR is a valuable tool allowing for versatile determination of site recharge as determined
from many components of site recharge. SONIR determines the weight of nitrogen applied to a
site from a variety of sources as well. SONIR is a fully referenced mode! utilizing basic
hydrologic and engineering principals, in a simulation of nitrogen in recharge. Input data should
be carefully justified in order to achieve best results. SONIR can be used effectively in
comparing land use alternatives and relative impact upon groundwater due to nitrogen. By
running the model for Existing Conditions, Proposed Project conditions and/or alternative land
uses comparison of impacts can be made for consideration in land use decision-making.
Questions, comments or suggestions concerning this model should be addressed to Nelson, Pope
& Voorhis, LLC, 572 Walt Whitman Road, Melville, New York 11747,
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SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORHIS, LLC MICROCOMPUTER MODEL
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SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, FOPE & VOORHIS, LLC MICROCOMPUTER MODEE

NAME OF PROJECT
DATA INPUT FIELD

A _|Site Recharge Parameters Vafwe |Units B |Nitrogen Budget Parameters Valie |Units

1 lArea of Site 7.07 |acres 1 [Persons per Dwelling 0.00 [persons
2 |Precipitaiion Rate 42.82 |inches 2 INitrogen per Person per Year i0.0  |ths

3 |Acreage of Lawn 1.77  |acres 3 |Sanitary Nitrogen Leaching Rate S0 |percent
4 IFraction of Land in Lawn 0.25) |fraction 4 |Area of Land Fertilized 1 (.00 |acres

3 |Evapotranspiration from Lawn 24.20 |inches 5 |Ferilizer Appiication Rate 1 2,30 |ths/1000 3q R
6 |Runoff from Lawm 0.9) |inches & |Fertilizer Nitrogen Leaching Rate 1 14 jpercent
7 |Acreage of Impervious 0.26 |acres 7 tArea of Land Fertilized 2 0.00  jacres

8 |Fraction of Land Impervious 0.037 |fraction # IFertilizer Application Rate 2 0.00  [bs/1000 sq fi
9 |Evapaoration from Impervious 428 jinches % |Fertilizer Niirogen Leaching Rate 2 14  |percent
10 |Runoff from Impervicus 0,00  linches 10 [Pet Waste Application Rate 0.00 ilbs/pet
11 |Acreage of Unvepetated 0.12 jacres 11 iPet Waste Nitrogen Leaching Raie [ percent
12 jFraction of Eand Unvegetated 0.017 |ifraction 12 [Area of Land Irrigated 1.77 tacres
13 |Evapotrans. from Unvegetated 24.20 tinches 13 {Irrigation Rate 5.50 inches
14 [Runoff from Unvegetated (.82 |inches 14 Irripation Nitrogen Leaching Rate 15  percent
15 [Acreage of Water 0.27  |acres 15 jNitrogen in Precipitation 1.00  |mp/fl
16 [Fraction of Site in Water 0.038 [fraction 16 |Precipitation Nitrogen Leaching Raie 15 ipercent
17 {Evaporation from Water 30.00 {inches 17 iNitrogen in Water Suppiv 1.00  mgit
18 IMakeup Water {if applicable) 0.00  Jjinches 18 |Nitrogen in Commercial/STP Flow 40.00 mg/t
19 |Acreage of Nawral Area 4.65  Jacres

20 |Fraction of Land Natural 0.658 _{Fraction ¢ | Comments

21 |Evapotrans. from Natural Area 24 20 linches 13 FPlease refer to user manual for data input instructions.

22 |Bunoff from Natural Arep 0.30 |inches 2) Sanitary based on Suffolk County design tlow

23 |Acreage of Other Area 0.00 ]acres rate (300 gailons/day/dwelling).

24 |Fraction: of Land Cther Area 0.000 _|fraction

25 |Evapotrans. from Other Arez 24.20 |inches

26 |Runoff from Other Area 0.90 |inches

27 |Acreage of Land Irrigated 1.77  |acres

28 !Fraction of Land Irrigated 0.250 |fraction
29 irrigation Rate 5.50 [inches

30 [Number of Dwellings 10 |unitg

31 [Water Use per Dwelling 0 gal/day

32 {Wastewater Design Flow 600 alfday

33 |Commercial /STP Design Flow 0 gal/day




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSODN, POPE & VOORHIS, LLLC MICROCOMPUTER MODEL

SITE RECHARGE COMPUTATIONS Bxléting Conditlons/Alterrative 1 o SHEET 2
A|Lawg Ares Recharge Value Laits B| Impervious Ares Recharge Valie Units
1 |A = Fraction of Land in Lawn 0.250 fraction 1|A = Fraction of Land in Imperyious 0.037 fraction
2 |P = Precipitation Rate 42,82 inches 2|P = Precipitation Rate 42.82 inches
3{E = Evapotranspiration Rate 24.20 inches 3 |E = Evapotranspiration Rate 4,28 inches
43¢ = Runoff Rate 0.90 inches 410 = Runoff Rate 0.00 inches
SR =P-(E+ Q) 17.72 inches S5IR{(D = P-{E + 38.54 linches
GIRIL) =R x A 4.44 inches 6|R(D) = Riyx A .42 inches
O Unvegetated Ares Recharpe D| Water Area Loss
1{A = Fraction of Land Unveg. 0.017 fraction I |A = Fraction of Site in Water 0.038 Hraction
2 [P = Precipitation Rate 42.82 inches 2 |P = Precipitation Rate 42.82 inches
3|E = BEvapoirenspiration Rate 24.20 inches 3{E = Evaporation Rate 30.00 inches
4| = Runoff Rate 0.89 inches 41Q = Runoff Rate 0.00 inches
S[Rw =P-(E+ () 17.73 inches 5 {M = Makeup Water 0.00 inches
6|R{IUY = Ry x A 0.30 inches 6{R(w) ={P-(E+()}-M 12.82 inches
TIR(W) = Riw) x A .49 inches

K| Natural Area Recharpe F| Other Area Recharge
I |A = Fraction of Land in Natural 0.658 fragtion 1|A = Fraction of Land in Other 0.000 fraction
2 P = Precipitation Rate 42.82 inches 2 |P = Precipitation Rare 42.82 inches
3 JE = Evapotranspiration Rate 24.20 inches 3 |E = Evapotranspiration Rate 24.20 inches
410 = Runoff Rate .30 inches 4|} = Runoff Rale .50 inches
SiIRMm) =P-(E + ) 18.32 inches 5|Rioy = P-(E + O 17.72 inches
SIR(N) = Rfm) x A 12.05 inches SIR(0) = Rip) x A 0.00 inches
| Irrigation Recharge H| Wastewster Recharge
1 [A = Fraction of Land Trrigated 0.250 fraction 1 |WDF = Wastewater Desipn Flow 600 gal/day
2 [F == Irrigation Rate 5.50 inches 2 JWDF = Wastewater Desion Flow 29,280.30  |cu fifvr
3 |E = Evaptranspiration Rate 3.11 inches 3IA = Area of Site 307,969 sq ft
4 [0 = Runoff Rate 0.5) inches 4iR{ww) = WDF/A 0.10 feet
S|RGmy =1-(E + Q) 1.49 inches S {R{WW) = Wastewater Recharge 1.14 inches
6 |R{IRR) = R{irr) x A 0.37 inches

Taotal Site Recharge

R(T} {L) + R{D) + R(U} + R(W) + RN} + R(Q) + RORR) + R(WW)

R(D): Pl tngh




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORHIS, L1L.C MICROCOMPUTER MODEL

SITE NITROGEN BUDGET Existing Conditions/Alternative | SHEET 3

A | Sunitary Nitrogen-Residential Vaiie Uity 1 Pet Waste Nitrogen Valwe Units

1 |Number of Dwellings 10 urits 1 |AR = Application Rate 0.00 ibs/pet

2 |Persons per Dwelling 0.00 capita 2 {Human Population 0 capita

3 [P = Popuiation 0.00 capita 3 tPets = 17 percent of capita 3] pets

4 |N = Nitrogen per person 10 lbs 4{N(p) = AR x pets (.00 Ibs

5 |LR = Leaching Rate 50 percent 5{LR = Leaching Rate 0 percent

6|Ni(S) =PxNxIR 0.00 lbs 6IN(PI = Nip} x LR 0.00 1bs

7 |N(8) = Sanitary Nitrowen 0.00 lbs TIN(P) = Pet Waste Nitrogen 0.00 Ths

C'| Sunitary Nitrogen (Commercialt/STP) D\ Water Supply Nitrogen

| |CF = Commercial/STP Flow 600 gal/day 1 |[WDF = Wastewater Desiym Flow 600 gal/day

2 |CF = Commercial/STP Flow 828,915 liters/yr 2 |WDF = Wastewater Design Flow 828,915 litersfyr

3 [N = Nitregen in Commerciai 40.00 mg/} 3|N = Nitrogen in Water Supply 1.00 mg/l

4|N(8) = CFx N 33,156,600 milligrams 4INOWW) = WDF x N 828,915 milligrams

5 [N(S) = Sanitary Nitrogen 73.11 Ibs SIN(WW) = Wastewater Nitrogen 1.83 ths

E| Fertilizor Mitrogen 1 F| Fertitizer Nitrogen 2

1A = Area of Land Fertilized 1 0 sq ft 1 JA = Area of Lang Fertilized 2 0 sq fi

2 |AR = Application Rate 2.30 Ibs/ 1000 sf 2 |AR = Application Rate 0.00 1bs/ 1000 sf

3 |LR = Leaching Rate 14 percent 3|LR = Leaching Rate 14 percent

4 IN{Fl) = AxARxLR (.00 Ibs AIMNEF2) = A X AR X LR .00 lbs

5 |N(F1) = Fertilizer Nitrogen 0.00 Ibs 5 |N{F2) = Fentilizer Nitrogen 0.60 lbs

(7| Precipitation Nitrogen HjIrrigation Nitrogen

1 |R{n) = Matural Recharge {Teet) 1.56 feet 1}R = Irrigation Recharge {inches} 1.49 inches

2]A = Area of Site (sq £t} 307,969 sq f 2 |R = Trrigation Rate (feet) 0,12 feat

FIRMN) = R{ni x A 479,747 cu fi 31A = Area of Land Irrigated 77,101 sq ft

4 |[R{N) = Natural Recharge (lirers) 13,586,444 titers 4iR(D = R{irry x A 9,584 ol fi

5|N = Nitrogen in Precipitation .60 mgi 5{R() = Site Precipitation {liters) 271,417 liters

63iLR = Leaching Rate 15 percent 6N = Nitrogen in Water Supply 1.00 mg/l

7iN{ppL) = P{S) x N x LR 135,864 milligrams 71LR = Leaching Rate 15 percent

4 iN{ppt) = Precipitation Nitrogen 0.30 lhs 8 INm) = R(ID x NxLR 40,713 milligrams
9 |N(irr) = Irrigation Nitrogen 0.0% Ibs

Total Site Nitrogen

N(S) -+ N(P) + NOWW) + N(FL) + N(F2) + N(ppt) + Nirr)




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORHIS, LLC MICROCOMPUTER MODEL

NAME OF PROJECT

FINAL COMPUTATIONS SHEET 4

A | Nitrogen in Recharge Value Units

1 {N = Total Nitrogen (lbs) 75.33 lbs

2 |N = Total Nitrogen (milligrams} 34,198,645 |milligrams

3 {R(T} = Total Recharge (inches) 20.21 inches FINAL CONCENTRATION OF

4 {R(T) = Total Recharge {feet) 1.68 feet NITROGEN IN RECHARGE

51A = Area of Siie 307,949 3q f

8{R=R(Tix A 518,612 cu ft

7 iR = Site Recharge Volume 14,687,080 liters

9 iNR = N/R 2.33 mg/1

B | Site Recharge Summary Vafue Units Conversions used in SONIR

1 |R(T) = Total Site Recharge 20.21 inches/yr Acres x 43,560 = Square Feet

2 |R = Site Recharge Volume 318,612 cu fifyr Cubic Feer x 748052 = (allons

3 IR = Site Recharge Voilume 3.879.484 aalfyr Cubic Feet x 28.32 = Liters

4 |R = Site Recharge Volume 3.88 MG/yr Days x 365 = Years
Feet x 12 = Inches
Gallons x 0.1337 = Cubic Feet
Gallens x 3.785 = Liters
Grams / 1,000 = Milligrarms
Grams x 0.002205 = Pounds
Mitligrams / 1,000 = Grams
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SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & YOORHIS, LLC MICROCOMFPUTER MODEL

NAME OF PROJECT
DATA INPUT FIELD

A |Site Recharge Par ters Value | Urits B |Nitrogen Budget Parameters Value 1Units

1 jArea of Sie 7.07  |acres 1 jPersons per Dwelling 0.00 _{persons
2 {Precipitation Rate 42,82 |inches 2 [Nitrogen per Person per Year 0.0 |lbs

3 |Acreage of Lawn 206 |acres 3 |Sanitary Nitrogen Leaching Rate 50 percett
4 [Fraction of Land in Lawn 0291 |fraction 4 [Ares of Land Fertilized | 0.00  |acres

5 [Evapotranspiration from Lavwn 0.00  |inches 5 [Fertilizer Application Rale 1 2.30  |Ibs/1000 sq ft
& |Runotf from Lawn 0.00  |inches 6 |Fertilizer Nitrogen Leaching Rate 1 14 |percent
7 |Acreage of Impervious 1.00  |acres 7 _|Area of Land Fertilized 2 0.00  |acres

8 [Fraclion of Land Impervious 0.141 |fraction & |Fertilizer Application Rate 2 0.00  |Tbs/1000 sq ft
9 iCGvaporation from Impervious 0.00 linches 8 [Fertilizer Nitrogen Leaching Rate 2 14 |percent
10 [Runoff from Impervicus 0.00 |inches 10 [Pet Waste Application Rate 0.00  |lbs/pet
11 |Acreage of Unvepetated 0.02  |acres 11 ]Pet Waste Nitrogen Leaching Rate 0 percent
12 |Fraction of Land Unvepelated 0.003 |fraction 12 jArea of Land [rrigated 2.06  jacres
i3 |Evapotrans. from Unvegetated 24.20 |inches 13 JIrrigation Rate 5.50  |inches
i4 |Runeff from Unvegetated 0.89  linches 14 |hrigation Nitrogen Leaching Rate 15 percent
13 {Acreage of Water 027 tacres 15 |Nitrogen in Precipitation 100 [mwl
16 {Fraction of Site in Water 0.038 |[fraction L6 [Precipilation Nitrogen Leaching Rate 15 percent
17 |Evaporation from Water 30.00  |inches 17 |Nitrogen in Water Supply 1.00  |mg!l
18 |Makeup Water (if applicable} 0.00 {inches 18 |Nitrogen in Commercial/STP Flow 10.00  |mg/l

1% | Acreage of Natural Arez 372 |acres
20 |Fraction of Land Natural 0.526 |fraction C |t 15
21 |Evapotrans. from Natural Area 24.20 |inches 13 Please refer to user manual for data input instructions.
22 |Runott {rom Natural Area .30 |inches 2y Sanitary based on Suffolk County design flow
23 |Acreage of Other Area 0.00  |acres rate (300 gallons/day/dwelling).
24 |Fraction of Land Other Area 0.000 |fraction 33 Al runoff generated on impervious and landscaped surfaces will be
25 |Evapotrans. from Other Area 2420 |inches collected in an on-site stormwater fHiration and detenlion

26 |Runoff from Other Area (.90 |inches system and diverted off-site for controiled overflow to the

27 Acreage of Land Irmigated 246 |acres municipal stormwater system.

28 jFraction of Land Irrigated 0.291 |fraction

20 Nmigation Rate 3.50 |inches

3} iNumber of Dwellings 0 Units

31 PWater Use per Dwelling 4] galiday

32 Wastewater Design Flow 0 galiday

33 jCommercial /STP Desipn Flow 0 gal/day




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, I'DPE & VOORRIS, LLC MICROCOMPLTER MODEL

SITE RECHARGE COMPUTATIONS Proposed - Sewer & On-Site Detentive SHEET 2

A |Lawn Areq Recharge Value Units B |impervious Area Recharge Value Units

i |A = Fraction of Land in Lawn 0.000 {fraction 1 |A = Fraction of Land in Impervious 0.000 fraction
2 |P = Precipitation Rate 42.82 inches 2 |P = Precipitation Rate 42.82 inches
3 |E = Evapotranspiration Rate 0.00 inches 3 |E = Evapotranspiration Rate 0.00 inches
4 |Q = Runoif Rate 0.00 linches 4|Q = Runoff Rate 0.00 inches
SIR=P-(E+0Q) 42,82 inches SR =P -(E + Q) 42.82 inches
GIR(L) = R{Iyx A 0.00 inches IR =R{)x A .00 inches
C | Unveg ] Area Recharge D Water Area Loss

! |A = Fraction of Land Unveg, 0.003 fraction | [A = Fraction of Site in Water 0.038 fraction
2 |P = Precipitation Rate 42.82 inches 2 iP = Precipitation Rate 42.82 inches
3 |E = Evapotranspiration Rate 24.20 inches 3 |E = Evaporation Rate 30.00 inches
4 1) = Runoft Raie .89 inches 4|Q = Runoif Rate .00 inches
SIRW=P-{E+0Qy 17.73 inches 3 [M = Makeup Water .00 inches
ORI =R{uIx A 0.05 inches 6 |R{w) = {P - {(E+{0) - M 12.82 inches

TIR(WI=R{w)x A 0.49 inches

E | Natural Area Recharge F|Other Area Recharge

] |A = Fraction of Land in Natural (526 fraction 1 |A = Fraction of Land in Other 0.000 fraction
2 |P = Precipitation Rate 42.82 inches 2|P = Precipitation Rate 42.82 inches
3 |E = Evapotranspiration Rate 24.20 inches 3 |E = Evapotranspiraion Rate 24.20 inches
410 = Runoff Rate .30 inches 410 = Runoff Rale .90 inches
5{R(n)=P-(E+Q) 18.32 inches 5|R(@=P-(E+Q) 17.72 inches
G{RIN} =Rin)x A 9.64 inches G|R{0) =~ R{o¥x A 0,00 inches
& | frripation Recharge H|Wastewater Recharge

1 |A = Fraction of Land lrrigated (.000 traction | |WDF = Wastewaler Desizn Flow 0 gal/day
2 |I= Trrigation Rate 5.50 inches 2 |WDF = Wastewatcr Design Flow 0.00 cu ftiyr
3 |E = Evaptranspiration Rate 0.00 inches 3| A = Area of Site 307,969 sg fi

4 | = Runoff Rate 0.00 inches 4 |Ri{ww} = WDF/A 0.00 fect

5 |R{irmy=1-(E+Q) 5.50 inches 5 |R(WW) = Wastewater Recharge 0.00 inches
6 |R(IRR} = Rm) x A 0.00 inches

Total Site Recharge

@
ReH

[R(L) + RO + R(U) = ROW) + R(N) + R(0) + R(RR) + R(WW)

inches




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & YOORHIS, LLC MICROCOMPUTER MODEL

SITE NITROGEN BUDGET Praposed - Sewer & On-Site Detention SHEET 3

A |Sumitary Nitrogen-Residential Value Units B | Pet Waste Nitrogen Value Units

1 [Number of Dwellings 0 units AR = Application Rate 0.0¢ |bs/pet
2 |Persons per Dwelling 3.14 capita 2 |Human Population 1] capita
3 | P = Population 0.00 capita 3 [Pets = 17 percent of capita 0 pets

4 [N = Nitrogen per person 10 Tbs 4|N(p) = AR X peis 0.00 lbs

3 |LR = Leaching Rate 50 percent 5|LR = Leaching Rate 0 percent
GIN(S)=PxNx LR 0.00 Ibs GNP} =Nip} x IR .00 lbs

7 |N(S) = Sanitary Nitrogen 0.00 Ibs 7 |N{P} = Pet Waste Nitrogen 0.00 lbs
C | Sanitary Nitrogen (Commerciqi’STP) D |Water Supply Nitrogen

1 |CF = Commercisl/STP Flow 0 gal/day 1 |[WDF = Wastewater Design Flow 0 galiday
2 |CF = Commercial/STP Flow 0 liters/yr 2 |WDE = Wastewater Design Flow 4] litersfyr
3 [N = Nitrogen in Commercial 10.00 myg/] 3 [N = Nitrogen in Water Supply 1.00 mg/l

4 [NfSY=CFx N 0 milligrams 4 [N(WW) = WDF x N ¢ milligrams
5 |IN{§) = Sanitary Nitrogen 0.00 Tbs 5 |IN{WW) = Wastewalter Nitrogen 0.00 ibs
E | Fertilizer Nitrogen | F|Fertilizer Nitrogen 2

1 |A = Area of Land Fertilized | 0 uq ft 1|A = Area of Land Fertilized 2 0 sq ft

2 |AR = Application Rate 2.30 Ibs/1000 s 2 |AR = Application Rate 0.00 1bs/1000 s
3 |I.R = Leaching Rate 14 percert 3 |LR = Leaching Rate 14 percent
4IN(F1 = A x ARx LR 0.00 Ibs 4IN(F = A5 ARx LR 0.00 lbs

5 IN(F1) = Fentilizer Nitrogen 0.00 Ibs 5 |N(F2y = Fertilizer Nitrogen 0.0 lhs
G | Frecipitation Nitrogen H | frrigation Nitrogen

1 |Bin} = Naiural Recharge {[eat) 0.85 feel 1|R = Imirabion Recharee {inches) 0.00 inches
2 [A = Area of Site (5q ft) 174,676 sq fi 2 IR = Irrigation Rate (feet) 0.00 fect
J|R(N) = R{n) x A 148 475 cu ft 3{A = Area of Land Irrigated 89,734 sq fi

4 |R(N) = Matural Recharge (liters) 4,201,801 liters HRM =RimrIx A 0 cu ft

5 [N = Nitrogen in Precipitation 1.00 my/l 5 {R([) = Site Precipitation {liters) 0 liters

G |LR = Leaching Rate 15 perceil 6 |N = Nitrogen in Water Supply 1.00 mel

T [N(ppt) = (S} x Nx LR 42,048 milligrams 7ILR = Leaching Rate 15 percent
8 [N(ppt} = Precipitation Nitrogen 0.09 ibs BIN(m =R{}x N x LR 0 milligrams

9 |Niirr) = Imigation Nitrogen .00 lhs

TFotal Site Nitrogen

N.—

NEWW) L MEL FNED) » Nipp) 2+ M)




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

XELSON, POPE & VOORMNIS, LLC MICROCOMPUTER MODREL

NAME OF PROJECT

FINAL COMPUTATIONS o SHEET 4

A |Nitrogen in Recharge Value Units

{ [N = Total Nitrogen (Ibs)_ 0.09 ibs

2 [ = Total Niopen (milligrams) 42 093 milligrams

3 [R{T) = Total Recharge {inches) 1018 inches FENAL CONCENTRATION OF
4 |R(T) = Total Recharge (feet) .85 fect NITROGEN IN RECHARGE

5 |A = Area of Site 307,969 sq fi

6 |[R=R{T)x A 261,238 cu ft

7 |R = Site Recharge Volume 7,398,261 liters

9 INR=NR 0.01 my/h
B |Site Recharge Summary Value Eineits Conversions used in SONIR

1 |R{T} = Total Site Recharge 10.18 inches/yr Acres X 43,560 = Square Feel

2 |R = Site Recharpe Volume 261,238 cu ftiyr Cubic Feet x 7.48052 = Gallons
3 |R = Sitc Recharge Volume 1,954,196 paliyr Cubic Feet x 28.32 == Liters

4 |R = Site Recharge Volume 1.85 MGy Days x 365 = Years

Feet x 12 = Inches

Gallons x 0.1337 = Cubic Feet
Gallons x 3.785 = Liters
Grams / 1,000 = Milligrams
Grams x 0.002205 = Pounds
Milligrams / 1,000 = Grams
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SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & YOORHIS, LLC MICROCOMPUTER MODEL

NAME OF PROJECT

A_|Site Recharge Parameters Value |Units B | Nitrogen Budeet Parameters Value | Units

1 |Area of Site 7.07 jacres 1 _|Persons per Dwelling 0.00  |persons
2 |Precipitation Rate 42.82 linches 2 |Nitrogen per Person per Year 10,0 |lbs

3 1Acreage of Lawn 1.91 |acres 3 |Sanitary Nitrogen Leaching Rate 50 [percent
4 [Fraction of Land in Lawn 0.270  |fraction 4 rArea of Land Fertilized ! 0.00  |acres

3 _|Evapotranspiration from Lawn 24,20 |inches 5 _|Fertilizer Application Rate 1 2,30 [|Ibs/1000 sg £t
& |Runoff from Lawn (.90 |inches 6 _iFertilizer Nitrogen Leaching Rate 1 14 [percent
7| Acreage of Impervious (.83 |acres 7 {Area of Land Pertilized 2 0.00  |acres

8 iFraction of Land Impervions 0.117 Ifraction § {Ferilizer Application Rate 2 0.00  |Ibs/1000 sq £
S |Evaporation from Impervigus 4.28  tinches § |Fertilizer Nitropen Leaching Rate 2 14 |percent
10 |Runoff from Impervious 0.00  tinches 13 _|Pet Waste Application Rate 0.00  |[Ibs/pet
11 |Acreage of Unvegetated 0.02  lacres 11 |Pet Waste Nitrogen Leaching Rate 0 Ipercent
12 [Praction of Land Unvegetated 0.003 _|fraction 12 |Area of Land Irrigated 1.91 lacres
13 JEvapotrans. from Unvegetated 24.20 iinches 13 |Irrigation Rate 5.50  linches
14 jRunoff from Unvegetated 0.89  |inches 14 Mrrigation Nitrogen Leaching Rate 15 EFCErt
15 jAcreage of Water .27  |acres 13 [Nitrogen in Precipitation 100 img/l
16 |Fraction of Site in Water 0.038 |fraction 16_[Precipitation Nitrogen Leaching Rate IS5 {percent
17 |Evaporation trom Water 30.00 |inches 17 iNitrogen in Water Supply 1.00  img/l
18 |Makeup Water (if applicabte) 0.00 |inches {8 {Nitrogen in Commercial/STP Flow 40.00 |me/l
19 |Acreage of Natural Area 4.04 |acres
20 |Fractien of Land Nawraj 0.571 {fraction & iCeﬂLf
21 [Evapotrans. from Natural Area 24.20 linches 1} Please refer to user manual for data input instructions.
22 [Runoff frot Natural Area 0.30  [inches 2) Sanitary based on Suffolk Couniy design flow
23 1Acreage of Other Area 0.00  {acres rate (300 gatlons/day/dwelling).
24 [Fraction of Land Cther Area 0.000 {fraction
25 |Evapoirans. from Other Area 24.20 |inches
26 jRunctf from Other Area 0.9¢  |inches
27 |Acreage of Land Irmigated 1.91 |acres
28 |Fraction of Land [rrigated 0.270  |fraction
29 lirrigation Rate 5.50 |inches
30 jNumber of Dwellings Y units
31 {Water Use per Dwelling 1} galfday
32 | Wastewater Design Flow 3,000 {pal/day
33 |Commercial /STP Design Flow 0 gal/day




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORHIS, LLC MICROCOMPUTER MODEL

SITE RECHARGE COMPUTATIONS Al 2: 10 Usilss, Detached, Septic . SHEET 2

A|Lawn Ares Recharpe Value Lnits B| Impervious Ares Recharge Valie Units
1 1A = PFraction of Land in Lawn 0.270 fraction 1|A = Fracion of Land in limpervious 0.117 fraction
2 |P == Precipitation Rate 42.82 inches 2|P = Precipitation Rate 42.82 inches
3 |E = Evapotranspiration Rate 24.20 inches 3 |E = Evapotranspiration Rate 4.28 inches
4 1Q = Runoif Rate 0.50 inches 4|Q = Runoff Raie 0.00 inches
JIR(D =F-(E + O} 17.72 inches SIR{) =P-{E + O 38.54 inches
HR(LY = Rl x A 4.79 inches 6|R(N =Ry x A 4.52 inches
C'i Unvegetated Area Recharge D Water Area Loss
1 A = Fraction of Land Unveg. 0,003 fraction i|A = Fraction of Site in Water 0.038 fraction
2 {P = Precipitation Rate 42.82 inches 2 [P = Precipitarion Rate 42.82 inches
3 |{E = Evapotranspiration Rate 24.20 inches 3 |E = Evaporation Rate 30.00 inches
410 = Runoff Rate (.89 inches 4[Q = Runoff Rate 0.00 inches
5i{R{u) = P-(E + ) 17.73 inches 5|M = Makeup Water 0.00 inches
6IR(U) = Réuj x A .05 inches 6|R(w) = {P-(E+Q)} - M 12.82 inches

TIRW) = R{w) 1 A 0.49 inches
E | Natural Area Recharge FiOther Area Recharge
1 |A = Fraction of Land in Natural 0.571 fraction 11A = Fraction of Land in Other 0.000 fraction
2 |P = Precipitation Rate 42,82 inches 2 jP = Precipitation Rate 42.82 inches
3 |E = Evapotranspiration Rate 24.20 inches 3iE = Evapotranspiration Rate 24,20 inches
4 |} = Runoff Rate (.30 inches 43() = Runoff Rate .90 inches
S|Rin} = P-{E + Q) 18.32 inches JiRio) = P-(E + O 1772 inches
6|RN) =R(n) x A 10.47 inches O{RICY = Rlo) x A 0.00 inches
G| frripation Recharge H| Wastewater Recharge
1 'A = Fraction of Land Irrigated 0.270 fraction | |WDF = Wastewater Design Flow 3.000 gal/day
211 = Irrigation Rate 5.56 inches 2|WDF = Wastewater Design Flow 146.401.50  |co fifyr
3 |E = Evaptranspiration Rate 3.11 inches 3|A = Area of Site 307,969 sq ft
4 1Q = Runoff Rate 0.90 inches 4 [R{ww} = WDF/A 0.48 feet
SIRGr) =1-(E+ Q) 1.49 inches 5 |R{WW) = Wastewater Recharge 5.70 inches
6 IR(IRR) = RGim) x A 0.40 inches

Total Site Recharge
{L) + R} + R(LD) + R(W) + R{N) + R(O) + R{URR) + R(WW)




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORHIS, LLC MICROCOMPUTER MODEL

SITE NITROGEN BUDGET Alt, 2: 10 Units, Detached: Septic 2+ SHEET 3
A | Sanftary Nitrogen-Residential Vailue Lnits B| Pet Waste Nitrogen Value Linits
1 |Number of Dwellings 0 utits 1 |AR = Apptication Rate 0.00 lbs/net
2 [Persons per Dwelling 0.00 capita 2 {Human Population 0 capita
3 [P = Popuiation 0.00 capita 3 Pets = 17 percent of capita 0 pets
4 IN = Niirogen per person 10 Ibs 4:iN{p) = AR x pets 0.00 {bs
5)LR = Leaching Rate 0 percent 51LR = Leaching Rate 1] percent
6INS) =PxNxLR 0.00 ths 6IN{E) = Nip} x LR (.00 Ibs
7 {N(S) = Sanitary Nitrogen 0.00 lbs 7 |N{P) = Pet Waste Nitrogen (.00 lbs
C\ Sanitary Nitrogen (Conunercial/STE) D Water Supply Nitrogen
1 {CF = Commercial/STP Flow 3.000 gal/day 1|WDF = Wastewater Design Flow 3.000 gal/day
2 |CF = Commercial/STP Flow 4,144,575 litersfyr 2 |WDF = Wastewater Design Flow 4,144,575 liters/yT
3 |N = Nitrogen in Cornmercial 40.00 mg/l 3 [N = Nitrogen in Water Supply 1.00 mg/l
4 |NiS) = CF 3 N 165.783.000 _[milligrams 4 INWW = WDF x N 4,144,575 milligrams
3 |N(S) = Sanitary Nitrogen 365.55 Ibs 5 |N(WW) = Wastewater Nitrogen 9.14 Ibs
E| Fertilizer Nitrogen I F| Fertilizer Nitrogen 2
L IA = Area of Land Fertilized 1 0 sq ft 1jA = Area of Land Fertilized 2 0 sq ft
2 IAR = Application Rate 2,30 1bs/ 100D sf 2 AR = Application Rate 0.00 lbs/ 1000 sf
3 |LR = Leaching Rate 14 percent 3{LR = Leaching Rate 14 percent
4IN(F1} = AxARXLR (.00 Ihs 4I1N(FD = A x ARXLR 0.00 ibs
5 {N{F1} = Fertilizer Nilrogen .00 lhs S |N{F2} = Feniiizer Nitrogen 0.00 ibs
G| Precipitation Nitrogen H| Irrigation Nitrogep
1 |Rin} = Nawural Recharge (feet) 1.69 feet 1|R = Irrigation Recharge {inches) 1,49 inches
2 |A = Aren of Site (sq 1) 307,969 sq ft 2 |R = Irrigation Rate {feet) 0.12 feet
IIR(IN) = Riyx A 521,404 cu ft 3|A = Area of Land Irrigated §3,200 5q ft
4 |R(N) = Namral Recharge (liters) 14,768,704 liters 4|R(D = Riimx A 10,342 cu ft
5 [N = Niirogen in Precipitation .00 mg/l 5 [R(D) = Site Precipication (liters) 292,885 liters
6 [LR = Legpching Rate 15 percent 6|N = Nitrogen in Water Suppiy L.0f) mg/l
7IN(ppt) = P{S}x NxLR 147,687 milligrams 7ILR = Leaching Rate 15 percent
& IN{ppt) = Precipitation Nitrogen 0,33 Tbs BiN(irt) = RIDx Nx LR 43,933 milligrams
9 {N(irr) = Irrigation Nitrogen 0.10 Ihs
Taotal Site Nitrogen
N= IN(S) + N(P) + NOWW) + N(FD) + N(F2) + Nippi) + N(irr)
N A shg :




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

MNELSON, POPE & VOORHIS, LLC MICROCOMPUTER MODEE,

NAME OF PROJECT

FINAL COMPUTATIONS

A [ Nitrogen in Recharge Vaine Lnits

1 [N = Total Nitrogen (Ibs} 375.11 {bs

2 IN = Total Nitrogen (milligrams) 170,301,222 {milligrams

3 |R{T} = Total Recharge (inches) 26.43 inches FINAL CONCENTRATION OF

4 |R(T} = Total Recharge {feet) 2.20 feet NITROGEN IN RECHARGE

5 |A = Area of Site J0T, 965 sq it

B|R =RiTix A 678,231 cu ft

7 |R = Site Recharge Volume 19,207,511 liters

9 |NE = N/R 887 mgil

B | Site Recharge Summary Value Uity Conversions used in SONIR

1 {R(T) = Total Site Recharge 26.43 inchesfyr Acres x 43,560 = Square Feat

2 {R = Site Recharge Volume 678,231 cu ftiyr Cubic Feet x 7.48052 = Gallons

3 |R = Site Recharge Volume 5,073,523 galivr Cubic Feet x 28.32 = Liters

4 |R = Site Recharge Volurme 5.07 MG/yr Days x 365 = Years
Feet x 12 = Inches
Gallens x 0.1337 = Cubic Feet
Gallens x 3,785 = Liters
Grams / 1.000 = Milligrams
Grams x 0.002205 = Pounds
Milligrams / 1,000 = Grams




Kiruv Estates
Subdivision Application
DEIS

Appendix B-5
Alternative 3

ML SO AOEE & UoOsesS, LT
BEMVTCINECTEN Tal o RLANMIMD » SIRWER 5L T IMNT



SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORHIS, LLC MICROCOMEUTER MODEL

NAME OF PROJECT
DATA INPUT FIELDY

A |Site Recliarge Porameters Valve |Units B _|Nitrogen Budget Parameters Yalue | Units

1 |Area of Site 7.07  |acres 1 |Persons per Dwelling 0.00  |persons
2 |Precipitation Rate 42,82 |inches 2 |Nitrogen per Person per Year 10.0  [Ibs

3 |Acreape of Lawn 3.06 lacres 3 iSanitary Nitrogen Leaching Rate 50 pEercent
4 |Fraction of Land in Lawn 0.433 |fraction 4 |Area of Land Fertilized 1 0.00  facres

5 _{Evapotranspiration from Lawn 24.20 Jinches 5 _|Fenilizer Application Rate I 2,30 {Ibs/1000 sq ft
6 _|Runoff from Lawn 0.9¢  |inches 6 |Fertilizer Nitrogen Leaching Rate 1 14 |percemt
7 _JAcreage of Impervious LO0  |acres 7 _|Area of Land Fertilized 2 0.00 |acres

8 |Fraction of Land Impervious 0.141 |fraction 8§ (Fertilizer Application Rate 2 0.00  |Ibs/1000 sq
9 |Evaporation from Impervious 4.28  tinches 9 {Fertilizer Nitrogen Leaching Rate 2 14 percent
10 [Runoff from Impervious 0.00  [inches 100 |Pet Waste Application Rate 0.00  }lbs/pet
11 jAcreage of Unvegetated 0.02  jacres 11 |Pet Waste Nitrogen Leaching Rate 0 percent
12 {Fraction of Land Unvegetated 0.003 [ifraction 12 |Area of Land Irrigated 3.06 Jacres
13 |Evapotrans. from Unvegetated 24.20 |inches 13 Ilrrigation Rase 3.50  |inches
14 |Runoff from Unvegetated 0.89 finches 14 iTrrigation Nitrogen Leaching Rate 15  |percent
15 Acreage of Water 0.27  |acres 153 |Nitrogen in Precipitation 100 [mg/l

16 jFraction of Site in Water (.038 {fraction 16 |Precipitation Nitrogen Leaching Rate 15 percent
17 {Evaporation trom Water 30.00 |inches 17 _|Nitrogen in Water Supply 1.00 |mg/!
13 [Makeup Water (if appiicable} 0.00  |inches 18 |Nitrogen in Commercial/STP Flow 4).00  |mail
19 |Acreage of Nawrai Area 385 lacres
20 |Fraction of Land Natural 0.559 _|fraction C | Comments
21 {Evapotrans. from Natural Area 24.20 \inches 1) Please refer to user manual for data input instructions.
22 jRunoff from Natural Area 0.30  |inches 2) Sanitary based on Suffolk County design flow
23 | Acreage of Other Area 0.00  Jacres rate (300 gatlens/day/dwelling).
24 |Fraction of Land Other Area 0.000 [fraction
235 |Evapotrans, from Other Area 24.20 linches

26 [Runoff from Other Area 0.90  |inches

27 |Acteage of Land Irrigated 3.06  lacres
28 |Fraction of Land Irrigated 0.430 |fraction
29 |lrrigation Rate 5.50 linches
30 |Number of Dwellings 0 units
31 [Water Use per Dwelling 0 gal/day
32 | Wastewater Design Flow 3.000 |zatiday

33 |Commercial /STP Design Flow 0 gal/day




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORHIS, LLC MICROCOMPUTER MODEL

SITE RECHARGE COMPUTATIONS Alt, 3: 10 Units, Attached, Septic ° SHEET 2
AjLawn Area Recharge Value Lnite B Impervious Area Recharge Vaiue Linits
1|A = Fraction of Land in Lawn 0.433 fraction 1 |A = Fraction of Land in Impervious 0.141 fraction
2 |P == Precipilation Rate 42.82 inches 21P = Precipitation Rate 42.82 inches
3 |E = Evapotranspiration Rare 24.20 inches 3{E = Evapotranspiration Rate 4.28 inches
4| = Runoff Rate 0.90 inches 410 = Runoff Rate 09.00 inches
SR =P-(E+ 17.72 inches SIR() =P-(E + Q) 38.54 inches
6|R{L) = R x A 7.67 inches 6|R(I) = R{i) x A 3.45 inches
C': Unvegetated Area Recharge D| Water Area Loss
1 {A = Fraction of Land Unveg. 0.003 fraction 1 |A = Fraction of Site in Water 0.038 fraction
2 1P = Precipitation Rate 42.82 inches 2 |P = Precipitation Rate 42.82 inches
3 |E = Evapotranspiration Rate 24.20 inches 3 |E = Evaporation Rate 30.00 inches
4{Q = Runoff Rate 0.89 inches 410 = Runoff Rate 0.00 inches
5|R) = P-(B + Q) 17.73 inches 5{M = Makeup Water 0.00 inches
6|R{L) = Rivyx A 0.03 inches 5[Riw) = {P-(E+O}-M 12.82 inches
T|R(W) = Riwix A 0.49 inches

£l Nutural Area Recharge F| Other Area Recharge
11A = Fraction of Land in Natural 0.559 fraction 1 |A = Fraction of Land i Qther 0.000 fraction
2 |P = Precipitation Rate 42.82 inches 2 |P = Precipitation Rate 42.82 inches
3 |E = Evapotranspiration; Rate 24.20 inches 3 {E = Evapotranspiration Rate 24.20 inches
4 |Q = Runoff Rate 0.30 inches 41Q = Runoff Rate 0.90 inches
S|IRin} =P-(E+ Q) 18,32 inches 5|R{o} = P-(E + 17.72 linches
GIR{N} = Rim}x A 10.24 inches 6|R(0) = R{o) x A 0.00 inches
G Irrigation Recharge H| Wastewater Recharge
1iA = Fraction of Land Irrigated 0.430 fraction 1|WDF = Wastewater Design Flow 3,000 gai/day
2|1 = Irrigation Rate 5.50 inches 2|WDF = Wastewater Design Flow 146,401.50  |cu fifyr
3 |E = Evaptranspiration Rate 3.1 inches 3 |A = Area of Site 307,969 sq fi
410 = Runoff Rate 0.98 inches 4 iR(ww} = WDF/A (.48 feet
JR{imM =[-(E + 1.49 inches JIR{WW) = Wastewater Recharge 5.70 inches
6 [RARR) = R{irr} x A 0.64 inches

Tota] Site Recharge

R(T) = [REL) + R(H + R(UY + ROW) + R(N) + R(Q) + R(IRR} + ROWW)

D) [an2g:




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORM)S, LLC MICROCOMPLUTER MODEL

" 'SHFET 3

SITE NITROGEN BUDGET Alt.3: 10 Units, Attached, Septle

A | Sanitary Nitrogen-Residential Vilae Lnits B| Pet Waste Nitrogea Vafue Linits

1 {Number of Dwellings 3] units 1|AR = Application Rate 0.00 Ibs/pet

2 iPersons per Dweiling 0.G0 capita 2 |Human Population 0 capita

3 |P = Population 0.00 capita 3 |Pets = 17 percent of capita 0 pets

4 [N = Nilrogen per person V] ibs 4 [N{p) = AR ¥ pets 0.00 Ibs

5|LR = Leaching Rate 30 percent 5|LR = Leaching Rate 0 percent

G6|NIS) = Px NxLR 0.00 ibs SIN(P) = N(py a LR 0.00 Ibs

7 |N(8) = Sanitary Nitrogen (.00 ibs 7 [N(P} = Pet Waste Nitrogen .00 Ihs

| Sanitary Nitrogen (Commercial/STP) D| Water Supply Nitrogen

L |CF = Commerciai/STP Flow 3,000 gal/day 1 |WDF = Wasiewater Dresign Flow 3.000 gal/day

2|CF = Commercial/STP Flow 4,144,575 liters/yr 2 |WDF = Wastewater Design Flow 4,144,575 tliters/yr

3 IN = Nitrogen in Commercial 40.00 mg/l 3 [N = Nitrogen in Water Supply 1.00 me/l

4iN(§) = CFxN 165,783,000 !milligrams 4|N(WW) = WDFa N 4,144,575  |milligrams

5 [N(%) = Sanitary Nitrogen 365.55 Ihs 5 IN(WW) = Wastewater Nitrogen 9.14 lbs

B\ Fertifizer Nitrogen 1 Fi Fertilizer Nitrogen 2

1|A = Area of Land Fertilized 1 0 s5q ft 1 IA = Area of Land Fertilized 2 0 sq ft

2 |AR = Application Rate 2,30 Ths/ 1000 sf 2{AR = Application Rate 0.00 Ths/ 1000 sf

3 |LR = Leaching Rale 14 percent 3{LR = Leaching Rate 14 percent

4|N(F1) = AxARx LR 0.00 lhs A{NFZ) = AR AR LR .00 ths

3 [N{F1) = Fertilizer Nitrogen 0.00 lbs 5|N{F2} = Fertilizer Nitrogen 0.00 lhs

G| Previpitation Nitrogen H| Irrigntion Nitrogen

| |Rin} = Naturai Recharge (feet} 1.99 feer | |R = Irrigation Recharge {inches} 1.49 inches

2 1A = Areq of Site {sq f1) 307,969 st 2 |R = Irrigation Rate ifeer) 0.12 feat

3IR{N) = Rim x A 513,264 cu fi 3|A = Area of Land Irrigated 133,294 5q ft

4 :R{N) = Natural Recharge {liters) 17,367,631 liters 4 |R(I) = Rfiry x A 16,569 cu ft

5 {N = Nitroren in Precipitation 1.00 mesl 5 |R{I) = Site Precipitation (liters) 469,229 liters

& {LR = Leaching Rate 15 percent & |N = Nitrogen in Water Supply 1.00 mg/l

7 INfppt} = P(S) x Nx LR 173,676 milligrams 7 |LR = Leaching Rate i5 percernt

8 |N{ppt) = Precipitation Nitrogen 0.38 Tbs B INGrr) = R(DxNxLR 70,384 milligrams
9 IN(irr} = Irripation Nitrogen 0.16 1bs

Total Site Nitrogen

[NE) + NP + NOWW) + NFD) + NOF2) + Neppn) + Nimm)

IR




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORHIS, LLC MICROCOMPUTER MODEL

NAME OF PROJECT
EINAL COMEUTATIONS SHEET 4
A | Nitrogeir in Recharge Value Units

1 [N = Total Nitrogen (ibs) 375.23 lbs

2 N = Total Nitrogen (milligrams} 170,353,719 [milligrams

3 IR(T} = Total Recharge {inches) 30.24 inches FINAL CONCENTRATION OF
4 [RiT} = Total Recharpe {feei) 2.52 feet NITROGEN IN RECHARGE

5 |A = Area of Site 307,969 5q 1t

6|R =RITixA 776,126 ol ft

7 [R = Site Recharge Volume 21,979,500 liters

9 INR = N/R 7.95 mg/i

B | Site Rechiarge Summairy Value Units Conversions used in SONIR

1 |R{T} = Total Site Recharge 38.24 inches/yr Acres x 43,560 = Square Feat

2 |R = Site Recharge Volume T76.126 cu ftiyr Cubic Peet x 7.48052 = Gallons
3 |R = Site Recharpe Volure 5,805,829 galiyr Cubic Feet x 28.32 = Liters

4 |R = Site Recharge Volume 5.81 MGiyr Days X 365 = Years

Feet x 12 = Inches

Gallons x 0.1337 = Cubic Feet
Gallons x 3,785 = Liters
Grams / 1,000 = Milligrams
Grams x 0.002205 = Pounds
Milligrams / 1.000 = Grams
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SIMULATION OF NITROGEN IN RECHARGE (SONIR})

NELSON, POTE & VOORHIS, LLC MICROCOMPUT ER MODEL

NAME OF PROJECT D
DATA INPUT FIELD Alterpativé 4

A | Site Recharge Parameters Value |Units B I Nitrogen Budget Parameters Value | Units
1 |Area of Site 7.07 {acres | |Persons per Dwelling 0.00 _ |persons
2 |Precipitation Rate 42.82 |{inches 2 |Nitrogen per Person per Year 10.0  {Ibs

3 |Acreage of Lawn 1.03  lacres 3 |Sanitary Nitrogen Leaching Rate 30 percent
4 |Fraction of Land in Lawn 0.146 |fraction 4 |Area of Land Fertilized | 0.00  |acres

5 |Evapotranspiration from Lawn 24,20 |inches 5 |Fertilizer Application Rate 1 2.30  |ibs/ 1000 =g ft
6 |Runoff from Lawn 0.90  linches & |Fertilizer Nitrogen Leaching Rate 1 14 |percent
7 1Acreage uf Impervious 0.71  |acres 7 |Area of Land Fertilized 2 0.00  |acres

& {Fraction of Land Impervious .100_[Fraction § |Fertilizer Application Rate 2 0.0 |1hs/ 1000 34 £t
9 {Evaporaticn from Impervious 4,28  [inches 9 [Fertilizer Nitrogen Leaching Rate 2 14 |percent
10 |Runoff from Impervious 0.00 linches 10 |Pet Waste Application Rate 0.00  |ibs/pet
11 {Acreage of Unvegetated 0.02 tacres 11 {Pet Waste Nitrogen Leaching Rate 0 percent
12 {Fraction of Land Unvegetated 0.003 fraction 12 {Area of Land Irvigated 1.03  |acres
13 {Evapotrans. from Unvegetated 24,20 rinches 13 Jlrrigation Rate 5.50 Jjinches
{4 iRunoff from Unvegetated 0.89 tinches 14 Irrigation Nitrogen Leaching Rate 15 percent
15 lAcreage of Water 0.27 lacres 15 {Nitrogen in Precipitalion 1.00  {mg/l
16 {Fraction of Site in Water 0.038 |fraction 16 {Precipitation Mitrogen Leaching Rate {5  ipercent
17 {Evaporation from Water 30.00 jinches 17 |Nitrogen in Water Supply 1.00  |mg/l
18 {Makeup Water (if applicahle) 0.00 |inches 18 |Nitrogen in Commercial/STP Flow 40.00  ime/l
19 {Acreage of Natural Area 5.04 |acres
20 {Fraction of Land Natural 0,713 |lraction [N [Cf)mmem:f
11 {Bvapotrans. from Natural Area 24.20 linches 1} Please refer to user manual for data input instructions.
22 |Runeff from Natural Area .30 |inches 2) Sanitary based on Suffoik County design flow
223 jAcreage of Other Area 0.00  |acres rate (300 gallons/day/dwelling).
24 {Fraction of Land Gther Area 0.000  |fraction
25 {Evaporrans. from Other Area 24.20 linches
26 {Runoff from Other Area 0.90 |inches
27 JAcreage of Land Irrigated 1.03  |acres
28 iFraction of Land Irrigated (. 146  |fraction
29 [Irrigation Rate 5.50 |inches

30 {Number of Dwellings Y units

31 |Water Use per Dwelling g gal/day

32 |Wastewater Desion Flow 0 gal/day

33 {Commercial /STP Design Flow 3,000 {galiday




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & YOORHIS, LLC MICROCOMPUTER MODEL

SITE RECHARGE COMPUTATIONS Alteruative 4 SHEET 2

AjLawn Area Recharge Valre Linits B| Impervious Area Recharge Vitfue Lnits
1A = Fraction of Land in Lawn 0.146 fraction 1 |A = Fraction of Land in Impervious 0.100 fraction
2 |P == Precipitation Rate 42.82 inches 2|P = Precipitation Rate 42.82 inches
3 |E = Evapotranspiration Rate 24.20 inches 3 |E = Evapotranspiration Rate 4,28 inches
410 = Runoif Rate 0.90 inches 410 = Runoff Rale 000 inches
SR =P-(E+ Q) 17.72 inches SIR{}y = P-{E + C)) 38.54 inches
6 R{(LY = R{l} x A 2.58 inches ORI = Rid x A 3.87 inches
C'| Unvegetated Area Recharge D| Water Area Loss
1 |A = Fraction of Land Unveg. 0.003 fraction 1]A = Fraction of Site in Water 0.038 fraction
2 IP = Precipitation Rate 42.82 inches 2 |P = Precipitation Rate 42.82 inches
3 |E = Evapotranspitation Rale 24.20 inches 3 |E = Evaporation Rate 30.00 inches
4 1} = Runoff Rate 0.89 inches 4143 = Runoff Rate 0.00 inches
5|Ru) =P-(E+ Q) 17.73 inches 5| = Makeup Water (.00 inches
6|R(U) = Riu) x A 0.05 inches 6IR(wWY = {P-(E+Q)}-M 12.82 inches

FIR(W) = Riwi 1 A 0.49 inches
K| Natural Adrea Recharge F| Cther Area Recharge
i |A = Fraction of Land in Natral 0.713 fraction t|A = Fraction of Land in Other N.000 lraction
2 | = Pracipitation Rate 42.82 inches 2 |P = Precipitaiion Rate 42,82 inches
3 |E = Evaporranspiration Rate 24.20 inches 3|E = Evapotranspiration Rate 24,20 inches
4|0 = Runoff Rate 0.30 inches 4,0 = Runoff Rate 0.90 inches
5Rm}=P-(E+ ) 18.32 inches 5iR{o) = P-(E + Q) i7.72 inches
G6IR(M) = R{n} x A 13.06 inches GIRIOY = R x A 0.00 inches
G| Irrigation Recharge H| Wastewater Recharge
1|A = Fraction of Land Irrigated .146 fraction 1|WDF = Wastewater Design Flow 0 gal/day
2 |I = Irrigation Rate 3.30 inches 2 /'WDF = Wastewater Design Flow .00 cu {tfyr
3 |E = Evaptranspiration Rate 3.11 inches 3|A = Area of Site 307,969 sg fi
4|0 = Runoff Rate 0.90 inches 4 |Riww) = WDF/A 0.00 feet
SIRGm) =T-(E + ) 1.49 inches 5 |R(WW) = Wastewater Recharge 1100 inches
GIR{IRR) = R{imm x A 0.22 inches

Total Site Recharge

R{T)

—[R(L) + R + R(U) + ROW) + R(N) + R(O) + RURR} + R{(WW)

R




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & YOORHIS, LLC MICROCOMPUTER MODEL

SITE NITROGEN BUDGCGET Alternative 4 SHELT 3

A | Sanitary Nitrogen-Residential Value Linits B\ Pet Waste Nitrogen Value Lnits
i [Number of Dwellings 1] units | |JAR = Application Rate £.00 [bs/pet
2 Persons per Dwelling 0.00 capita 2 |Human Population 0 capita
3 [P = Population 0.00 capita 3 |Pets = 17 percent of capita 0 pets
4 iN = Nitrogen per person 10 lbs 4 |N{p} = AR x pets 0.00 ibs
5 ILR = Leaching Rate 50 pETCEnt 5|LR = Leaching Rate 0 percent
BINiSy = PxNxLR .00 lbs 6N = Ny x LR 0.00 lbs
7 [N({S) = Sanitary Nitrogen 0.0 lbs 7 IN(PY = Pet Waste Nitrogen 0.00 lbs
C|Sanitary Nitrogen (Commercial/STP) | Water Supply Nitrogen
| |CF = Commercial/STP Fiow 0 galfday 1 |IWDF = Wastewster Design Flow 0 galfday
2 |CF = Commercial/STP Flow Y fiters/yt 2 1WDF = Wastewater Design Fiow 0 liters/yr
3 [N == Nitrogen in Commercial 4060 mg/l 3N = Nitrogen in Water Supply 1.00 me/l
4 |Ni8} = CFx N 0 milligrams 4iIN(WW) = WDF x N 0 milligrams
5 IN(S} = Sanitary Nitrogen 0.00 Tbs 5IN(WW) = Wastewater Nitrogen 0.00 Ibs
E| Fertilizer Nitroges I It Fertilizer Nitrogen 2
1A = Area of Land Fertilized 1 0 s5g ft 1{A = Area of Land Fertilized 2 1] sq it
2 |AR = Application Rate 2.30 Ibs/ 1060 sf 2 JAR = Application Rate 3.00 1bs/ 1000 s
3 |LR = Leaching Rate 14 percent 3[LR = Leaching Rate 14 percent
4|N(F1) = Ax ARxLR 0.00 Ibs 4[NF2) = Ax AR x LR 8.00 lbs
3 IN(F1) = Fertilizer Niirogen 0.00 lbs 5 IN(F2) = Fertilizer Nitrogen 0.00 lbs
G| Precipitation Nitrogen H| Irrigation Nitrogen
| |R{n) = MNatural Recharge (fect) 1.67 feet | |R = Irrigation Recharge (inches) 1.49 inches
2 |A = Area of Site (sq ft) 307,969 sq tt 2[R = Irrigation Rate (feet) 0.12 feet
FIRN)=R{nx A 514,603 cu ft 3|A = Area of Land Irrigated 44,867 5Q ft
4 |R{M) = MNatural Recharge (liters) 14,573,345 liters 4|R(I} = REM) x A 5.577 cu ft
5 |N = Nitrogen in Precipitation 1.00 mgfl 35 IR(I} = Site Precipitation (liters) 157,943 liters
6 |LR = Leaching Rate 15 percent 6 |N = Nitrogen in Water Supply 1.00 g/l
7 [Nippt) = P(S) x Nx LR 145,735 milligramy 7ILR = Leaching Rate 15 percent
8 [Nippty = Precipilation Nitrogen .32 1hs &|Nfirr} = RiD x Nx LR 21,691 milligrams

9| Nirr) = [rigation Nitrogen 0.05 Ibs

Taotal Site Nitrogen
N= NiS) + N{FY + N(WW) + N(F1) + N(F2) + Nippt) + N{irp)

Fig




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORHIS, LIC MICROCOMPUTER MODEL

NAME OF PROJECT

Kiruy Property-
Atternmive 4 : .

FINAL COMPUTATIONS SHEET 4

A | Nitrogen in Recharge Value Ubnits

[ IN = Total Nitrogen (Ibs) (.37 Ibs

2 {N = Total Nitrogen (milligrams) 169,608 milligrams

3 {R(T) = Total Recharge (inches) 20.27 inches FINAL CONCENTRATION OF

4 |R(T) = Toual Recharge {feet} 1.69 feet NITROGEN IN RECHARGE

5 |A = Area of Site 307,969 5q i

6 R =RTIxA 530.192 cu ft

7 |R = Site Recharge Volume 14,731,829 liters

9 INR = N/R .01 me/l

B | Site Rechurge Summary Vafue Units Conversions used in SONIR

1 |R{T} = Tuotal Site Recharge 20.27 inches/yr Acres X 43,560 = Sguare Feet

2 |R = Site Recharge Volume 520,192 cu ftfyr Cubic Fect x 7.48052 = Galions

3 |R == Site Recharge Volume 3.891.304 galfyr Cubic Feet x 28.32 = Liters

4 |R = Site Recharge Volume 3.89 MG/yr Days x 365 = Years
Feet x 12 = Inches
Gallons x 0.1337 = Cubic Feat
Gallons x 3.785 = Liters
Grams / 1,000 = Milligrams
Grams x 0002205 = Pounds
Milligrams / 1.000 = Grams
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SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORMIS, LLC MICROCOMPUTER MODEL

NAME OF PROJECT
DATA INPUT FIELD Altermative 5

A | Site Recharze Parameters Vatue | Units B i Nitrogen Budgee Paramieters Valne | Unity
1 [Area of Sitc 7.07  facres | 1Persons per Dwelling 0.00 |persons
2 [Precipitarion Rate 42.82 linches 2 |Nitrogen per Person per Year 10.0  |Ibs

3 lAcreage of Lawn .60 |acres 3 1Sanitary Nitrogen Leaching Rate 50 percent
4 Fraction of Land i Lawn 0,509 |fraction 4 1Area of Land Fertilized 1 0.00  |acres

5 |Evapotranspiration from Lawn 24.20 |inches 5 (Fertilizer Application Rate | 2,30 |1bs/ 10060 5q £
& [Runoff from Lawn (.80 |inches & {Fertilizer Nitrogen Leaching Rate 1 14 [percent
7 [Acreage of Impervious (.94 |acres 7 |Area of Land Fertilized 2 0.00  |acres

& tPracticn of Land Impervious (.133 |fraction 8 [Fenilizer Application Rate 2 0.00  |1bs/1000 sq ft
9 |Evaporation from Impervious 428 |inches & jFertilizer Nitrogen Leaching Rate 2 14 percent
10 [Runoff {from Impervious 0.00  |inches 10 {Pet Waste Application Rate 0.00 _|Ibsipet
11 jAcreage of Unvegerated 0.02  Jacres 11 {Pet Waste Nitrogen Leaching Rate 0 percent
12 iFraction of Land Unvegetated 0,003 |fraction 12 jArea of Land Irrigated 3.60  |acres
13 {Evapotrans. from Unvegetated 24.20 linches 13 lrrigation Rate 5.50  |inches
14 |Runoff from Unvegetated 0.89 |inches 14 }lrrigation Nitrogen Leaching Rate 15 |percent
15 tAcreage of Water (.27 |acres 15 _[Nitrogen in Precipitation 1,00 |mgA
16 {Fraction of Site in Water 1.038 |[fraction 16 |Precipitation Nitrogen Leaching Rate 15 [percent
17 [Evaporaticn from Water 30.00 [inches 17 INitrogen in Water Supply (.00 [mgfl
18 [Makeup Water (if applicabie) (.00 |inches 18 [Nitrogen in Commercial/STP Flow 40.00 |mgA
19 {Acreage of Natural Area 224 |acres
20 [Fraction of Land Natural .317 |fraction [N tCamme.nts
21 [Evapotrans. from Matural Area 24.20 |inches 1} Please refer 1o user marmal for data input mstructicns.
22 [Runoff from Natural Area (3.30 |inches 0 Sanitary based on Suffolk County design How
23 [Acreage of Other Area 0.00 |acres rate {300 pallonsfday/dwelling).
24 {Fraction of Land Other Area 0,000 | fraction
25 [Evapatrans. from Other Area 24.20 |inches
26 {Runoff from Other Area 0.90 |inches
27 tAcreage of Land Irrigated 360 |acres
28 [Fraction of Land Irrigated 0.430  |fracrion
29 jlrrigation Rate 5,50 |inches
30 INumber of Dwellings 0 units
31 |Water Use per Dwelling 0 gal/day
32 |Wastewater Design Flow 3,000 |aal/day
33 |Commercial /STP Design Flow 4] galiday




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORHES, LLC MICROCOMPUTER MODEL

SITE RECHARGE COMPUTATIONS Alternative 5 SHEET 2
Al|Lawn Area Recharge Value Units B| hinpervious drea Recliarge Value Liits
1 |A = Fraction of Land in Lawn {.509 fraction 1 [A = Fraction of Land in Impervious 0.133 fraction
2 |P = Precipitation Rate 42.82 inches 2 |P = Precipitation Rate 42.82 inches
3 |E = Evapotranspiration Rale 24.20 inches 3|E = Evapelranspiration Rate 4.28 inches
410 = Runoff Rate 0.90 inches 4|Q = Runeff Raie 0.00 inches
SR =P-(E +Q) 17.72 inches 5|Rii) = P-(E -+~ ) 38.54 inches
G{R{L} = Rl x A 9.2 inches O|R{I} = Riid x A 5.12 inches
| Hnvegetated Area Recharge I Water Area Loss
| |A = Fraction of Land Unveg. 0.003 fraction {{A = Fraction of Site in Water 0.038 fraction
2 |P = Precipitation Rate 42.82 inches 2{P = Precipitation Rate 432.82 inches
3 |E = Evapoiranspiration Rate 24.20 inches 3iE = Evaporation Rate 30.00 inches
4 }Q) = Runoft Rate 0.89 inches 410 = Runoff Rate 0.00 inches
5iR{u) =P-{E + Q) 17,73 inches 5iM = Makeup Water 0.00 inches
& |R{U} = Riuy x A 0.08 inches 6|R(wy = {P-(E+QN}-M 12.82 inches
TIRW) = Riw) x A (.49 inches

F| Natural Area Recharge F| Other Ares Recharge
1 jA = Fraction of Land in Natural 0.317 |fraction 1|A = Fraction of Land in Other 0.000 fraction
2 [P = Precipitation Rate 42.82 inches 2 |P = Precipitation Rate 42.82 inches
3 |E = Bvapowranspiration Rate 24.20 inches 3 |E = Evapotranspiration: Rate 24.20 inches
4 |0 = Runoff Rate 0.30 inches 4|Q = Runoff Rate 0.90 inches
S|Rm = P-(E + Q) 18.32 inches S|Rio} = P-{E + (1} 17.72 inches
6 [RIN) = R(n) x A 5.80 inches G |RIO) = Rioy x A .00 inches
{r| Irrigation Recharge H| Wastewater Recharge
i |A = Fraction of Land Irrigated {1,430 fraction 1 |WDF = Wastewater Design Flow 3,000 gal/day
2 |I = Irrigation Rate 3,50 inches 2 |WDF = Wastewarer Design Flow 146,401.50  [cu fifyr
3 |E = Bvaptranspirarion Raee 311 inches 31A = Area of Site 307,969 sq fi
4 |Q = Runoff Rate 3.90 inches 4 |R{ww) = WDF/A 0.48 feet
SR = [-(E + Q) 1.49 Inches 5 {R{(WW) = Wastewater Recharge 5.70 inches
6 |R(IRR) = Rirry x A (.6 inches

Total Site Recharge

R(T) [R(L) + R + RU) + RIW) + R(N) = R(0) + R(RR) + ROWW)

R :




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORHIS, LLC MICROCOMPUTER MOBEL

SITE NITROGEN BUDGET Alernasive § SHEET 3

A | Sanitary Nitrogen-Residential Value Lnits B Pct Wagie Nitrogen Value Linits
1 |Number of Dwellings 0 units 1|AR = Appiicaiion Rate 0.00 lhs/pet
2 |Persons per Dwelling .00 capita 2 {Human Population {} capira
3 |P = Population 0.0G0 capita 3 1Pets = 17 percest of capita 0 pets
4 IN = Nitrogen per person 10 Ihs 4N = AR x pets 0.00 Ibs
5 |LR = Leaching Rate 50 percent 5|LR = f.eaching Rate 4] percent
GIN(S) = PxNxLR 0.00 Tos &|NiP) = Nip} x LE 0.00 ths
7 [N(S) = Sanitary Nitrogen 0.00 L 7 |N{P) = Per Waste Nitrogen 0.00 by
C| Sanitary Nitrogen (Conunercial/STFP} D WaterSaeply Nitrogen
1 |CF = Commercial/STP Flow 3,000 pal/day 1 |WDF = Wastewater Desien Flow 3,000 gal/day
2 |CF = Commercial/STP Flow 4,144,575 liters/yr 2 |WDF = Wastewater Desipn Flow 4,144 575 liters/yr
3 |N = Nitrogen in Commercial 40.09 mg/l 3N = Nitrogen in Waier Supply 1.00 mg/l
4[N(S} = CFa N 163,783,000  [milligrams 4 IN(WW) = WDF 1 N 4,144,575  |milligrams
5 [N{S} = Sanitary Nitrogen 365.55 ibs 5 |NCWW) = Wastewater Nitrogen 9.14 lhs
E| Fertidizer Nitrogen 1 F| Fertilizer Nitrogen 2
L |A = Area of Land Fertilized 1 0 5g ft 1|A == Aren of Land Fertilized 2 0 sq ft
2 |AR = Application Rate 2.30 1bs/1000 sf 2|AR = Application Rate 0.00 Tbs/ 1000 s
3 |LR = Leaching Rate 14 percent 3 |LR = Leaching Rate 14 percent
4 |N(Fl} = A x AR X LR 0.00 lbs 4|N{F2) = A ARXLR 0.00 lbs
5 |N(F1) == Fertilizer Nitrogen .00 lbs 5|M(F2} = Ferilizer Nitrogen 0.00 Ibs
| Precipitation Niirogen H| Irrigation Nitrgen
1 |R{t) = MNatural Recharge (eet) 1,71 feet | |R = Irrigation Rechairpe finches) 1.49 inchas
2|A = Area of Site (sq it} 307,969 sq ft 2|R = Trrigation Rate {feet) 0.12 feet
JIR(N) = Rin) 1 A 515,887 cuft 3|A = Area of Land Irrigated 156,816 sq ft
4 |R(NY = Namral Recharge (liters) 14,893,115 liters 4 R{Ty = R{irr) x A 19,493 cu it
5 [N = Nitrogen in Precipitation 1.G0 mg/] 3 |RiTy = Site Precipitation (liters) 552.035 liters
6 |[LR = Leaching Rate 15 percent 6|N = Nitrogen in Water Supply 1.00 mg/l
7INmp) = PS)x Nx LR 143,931 miltigrams 7|LR = Leaching Rawe 15 percetit
& |[N(ppt) = Precipilation Nitrogen 0.33 ibs §INirry = RDx N x LR 82.803 mitligrams

O [N{irr) = Trrigation Nitrogen 0.i8 Ibs

Total Site Nitrogen
N— !N(S} - NP} + MWW + NiF1) + N(F2) + Nippt) + N(irr}




SIMULATION OF NITROGEN IN RECHARGE (SONIR)

NELSON, POPE & VOORHIS, LLC MICROCCMPUTER MODEL

NAME OF PROJECT
Kiruv Property.
Merative §

FINAL COMPUTATIONS SHEET 4

A | Nitrogen in Recharge Valire Units

1 | = Total Nitrogen (1bs) 375.20 Ihs

2 |N = Total Nitrogen (milligrams) 170,341,382  milligrams

3 |R{T) = Total Recharge {inches) 26.84 linches FINAL CONCENTRATION OF

4 |R(TY = Total Recharge (feet} 2.24 fleet NITROGEN IN RECHARGE

5 1A = Area of Site 307,964 sq ft

6|R =R{M=xA 688,744 cu ft

7 IR = Site Recharge Volume 19,508,383 |liters

9 INR. = N/R 8.73 mg/l

B | Site Recharge Summary Vaiue Lnits Conversions used in SONIR

1 |R{T} = Total Sitc Recharge 26.84 inches/yr Acres x 43,560 = Square Feet

2 |R = Site Recitarge Volume GRE, 749 cu fiyr Cubic Feet x 7.48052 = Gallons

3 |R = Site Recharge Volume 5,152,204 aliyr Cubic Feet x 28.32 = Liters

4 |R = Site Recharge Volume 5.15 MGy Days x 365 = Years
Feet x 12 = Inches
Gallons x 0.1337 = Cubie Feat
Gallons x 3,785 = Liters
Grams / 1,000 = Milligrams
Grams x 0.002205 = Pounds
Milligrams / 1,000 = Grams
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Kiruv Estates Subdivision
Stormwater Management System
Engineering Report

1.0 INTRODUCTION

1.1 PURPOSE OF THE REPORT

The purpose of this report is to size, design, select and locate a stormwater management system
for the Kiruv Estates Subdivision in compliance with the New York State Stormwater
Management Design Manual, NYSDEC, October 2001 (NYS SMDM]},

1.2 SITE LOCATION

The subject property is approximately 7.07 acres in size and is located at the southeast corner of
Park Avenue (CR 35) and Woodhull Road in the hamlet of Huntington, Town of Huntington,
The property lies along the south side of Park Avenue and the northeast side of Woodhull Road,
giving the site frontage on two roadways. The property has approximately 861 feet of
continuous frontage along Woodhull Road and approximately 770 feet of discontinuous frontage
along Park Avenue. Figure 1-1 provides a general location of the subject property.

1.3 PRE-DEVELOPMENT CONDITIONS
1.3.1 LAND USE

The subject site is presently occupied and improved with a single-family dwelling, cottage,
access driveway and man-made pond in the northeast portion of the site. A cow barn with
attached silo is located in the central portion of the site. An emergent marsh and freshwater
wetlands, which flow into the man-made pond, are also located along the eastern edge of the site.
The southwest portion of the site contains two historic residential dwellings along the frontage of
Woodhull Road. An unpaved driveway currently extends from Woodhull Road to access the
four existing dwellings. Figure 1-2 provides an aerial photograph of the pre-development
conditions.

1.3.2 TOPOGRAPHY

The majority of the subject property slopes downward in a south-to-northeast direction, with a
small portion of the property in the southwest sloping downward to the northwest and north.
The highest point on the subject property, at 120 feet above sea level (asl), is located along the
eastern boundary of Hilaire Woods, in the southern portion of the site. The lowest point, at
approximately 49 feet asl, is located near the intersection of Park Avenue and Woodhull Road.
The existing topography is illustrated on the Overall Layout Plan, located in the pocket in the
rear.

1.3.3 STORMWATER
Stormwater runoff generally follows the topographic profile of the subject property where

stormwater that is not infiltrated runs overland to natural detention areas or may eventually
discharge to the pond and wetland areas located along the eastern property boundary as well as
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the ponded area in the northern corner of the site. Stormwater deposited in the wetlands area
eventually drains into the on-site pond. Water in the pond is transferred through an overflow
into the County roadside catch basin system located on the west side of Park Avenue. Water
entering this system is conveyed by piping in Park Avenue towards the north where it discharges
to a shallow stream located in an open Town park north of Woodhull Road. Water entering this
surface water system is eventually deposited into Hecksher Pond, which lies approximately
2,000 feet northwest of the subject site.

1.3.4 SURFACE SOILS

The USDA Soil Survey of Suffolk County, New York (Warner et al, 1975) identifies the
subject site as lying within an area characterized by Montauk-Haven-Riverhead Association soils
(Warner et al, 1975). These are deep, nearly level to strongly sloping, well drained to
moderately well drained, with moderately coarse textured and medium-textured soils on glacial
moraines.

A total of three (3) soil types have been identified on-site; the locations of these soils are
depicted in Figure 1-3. Specific descriptions of the soils found on-site are presented below
(Warner et al., 1975).

Carver and Plymouth sands, 15-35% slopes (CpE) - The Carver series consists of deep,
excessively drained coarse-textured soils. This soil type is found almost exclusively on
moraines except for a few steep areas on side slopes along some of the more deeply cut
drainage channels on outwash plains. The hazard for erosion is moderate to severe.
These soils are droughty with naturally low fertility. The primary limitation to use is due
to moderately steep to steep slopes.

Montauk Soils, graded, 0-8% slopes (MIB) - consists of areas of Montauk sandy loam,
Montauk silt loam or both. The areas have been altered by grading and are used for
housing developments, shopping centers, industrial parks or similar non-farm purposes.

Riverhead and Haven soils, graded, 0 to 8 % slopes (RhB) - This map unit consists of
Riverhead sandy loam, of Haven loam, or of both. The areas have been altered by
grading for use as housing developments, shopping centers, industrial parks and similar
non-farm uses.

In addition, soil borings were performed at the site to characterize the surface soils and
subsurface geology at the subject property. Review of the geologic borings indicates that the
surface soils {surface material from approximately 0 to 2 feet (bgs)] overlying the site generally
consist of a mix of sand and loam which overly a mix of sands and clayey sands. This
characterization of the on-site surface soil is consistent with the on-site soil classifications
derived from the Suffoik County Soil Survey. The soil boring logs are shown on the Grading
and Drainage Plan, located in the pocket in the rear.
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1.4 POST-DEVELOPMENT CONDITIONS
1.4.3} LANDUSE

The proposed development consists of a 10 unit residential clustered subdivision. The units will
be accessed from a new road off of Woodhull Road. The maintenance of the roadway, common
areas, and stormwater management system will be the responsibility of the homeowners and not
the Town of Huntington.

1.4.2 TOPOGRAPHY

The proposed development will disturb approximately 3.12 acres of the 7.07 acre site. The
remaining 3.95 acres will be left undisturbed and remain in its natural state. The proposed
grading limits the amount of required clearing through the use of retaining walls and walk out
basements for some of the units. The proposed grading also provides swales and depressions to
collect stormwater runoff from the proposed development and prevent off-site runoff,

1.4.3 STORMWATER

A stormwater management system is proposed that will collect runoff from the development and
off-site tributary areas. The contributing drainage area for the proposed development is
approximately 4.07 acres. The stormwater management system will be designed to handle the
runoff from this contributing area only. The undisturbed areas that naturally drain away from the
stte will not be included in the design of the system.

The stormwater will be collected through a series of landscape area drains and roadside catch
basins. The stormwater will be conveyed through buried piping to an underground filtration and
detention system located in the northern portion of the site. The stormwater will ultimately be
released into the Town drainage system on Woodhull Road that connects to the Park Avenue
drainage system described in Section 1.3.3 above. The discharge of stormwater to the Town
drainage system will be released at a controlled rate in compliance with the design criteria set
forth set forth in the NYS SMDM.
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Figure 1-1
Location Map

Source: USGS Topographic Map, Huntington 7.5 Minute Quadrangle, 1979
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FIGURE 1-2 Engineering Report

AERIAL PHOTOGRAPH

Source: NYSGIS Orthoimagery Program, 2001
Scale: 1'=200'
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FIGURE 1-3

SOILS MAP
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Source: Suffolk County Soil Survey
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2.0 STORMWATER RUNOFF MODEL INPUT

2.1 STORMWATER RUNOFF DESIGN SOFTWARE AND METHODOLOGY

CivilStorm Version 8.0 by Haestad Methods software was used to model the stormwater runoff
for the pre-development and post-development conditions. This software uses the methodology
outlined in Technical Release 55 — Urban Hydrology for Small Watersheds, USDA, June 1986
(TR-55) to estimate stormwater runoff and peak discharges based on characteristics input by the
user. The software was used in designing an underground detention and filtration system for the
proposed development in compliance with the requirement of the New York State Stormwater
Management Design Manual, NYSDEC, October 2001 (NYS SMDM).

2.2 MODEL INPUT DATA
2.2.1 DESIGN STORMS

The NYS SMDM sets forth design criteria for the 1, 10, and 100 year, 24 hour storm events.
The 24-hour rainfall depths for these storm events are shown in Table 2-1.

Table 2-1
24-Hour Design Rainfalls

Design Storm (Years) | 24-Hour Rainfall (Inches)
1 2.7
10 5.0
100 7.5

Appendix B in TR-55 indicates that the site is located in a Type HI rainfall distribution area.
Figure 2-1 represents the rain depth versus time for the type HI 1, 10, and 100 year, 24 hour
storm events.

2.2.2 HYDROLOGIC SOIL GROUPS

The majority of the site is underlain by soils classified as Group B according to Appendix A in
TR-55.

2.2.3 PRE-DEVELOPMENT CURVE NUMBERS

Table 2-2 lists the pre-development coverage type and corresponding area, soil group, and curve
number. The total area and weighted curve number is also shown in the table.
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Table 2-2
Pre-Development Curve Numbers
Coverage Area (acres) -Seil Group - Curve Number
Impervious 0.22 B 98
Woods 2.03 B 60
Landscaped 1.82 B 69
Total Area 4.07 Weighted CN 66

2.2.4 PRE-DEVELOPMENT TIME OF CONCENTRATION

The time of concentration used for the pre-development condition is 67 minutes. The Hathaway
equation was used to calculate the time of concentration for overland flow. Appendix II
provides detailed time of concentration calculations for the pre-development condition.

2.2.5 POST-DEVELOPMENT CURVE NUMBERS

Table 2-3 lists the post-development coverage type and corresponding area, soil group, and
curve number. The total area and weighted curve number is also shown in the table.

Table 2-3
Post-Development Curve Numbers
Coverage Area {acres) Soil Group Curve Number
Impervious 0.91 B 98
Woods 1.14 B 60
Landscaped 2.02 B 69
Total Area 4.07 Weighted CN 73

2.2.6 POST-DEVELOPMENT TIME OF CONCENTRATION

The time of concentration used for the post-development condition is 15 minutes. The Hathaway
equation was used to calculate the time of concentration for overland flow and the Manning
equation was used to calculate the time of concentration for pipe flow. Appendix I1 provides
detailed time of concentration calculations for the post-development condition.
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3.0 STORMWATER MANAGEMENT SYSTEM DESIGN

3.1 DESIGN CRITERIA

The New York State Stormwater Management Design Manual, NYSDEC, October 2001 (NYS
SMDM) sets forth design criteria for sizing stormwater management systems. Table 4.1 from
this manual outlines sizing criteria to meet pollutant removal goals, reduce channel erosion,
prevent overbank flooding, and help control extreme storm flooding. The following are the four
sizing criteria outlined in the manual:

1} Water Quality Volume Requirement (WQv) - Volume required to capture and treat 90%
of the average annual stormwater runoff volume.

2) Channel Protection Volume Requirement (CPv) — Provide 24 hour extended detention of
the post-development 1 year, 24 hour storm event.

3) Overbank Flood Control Criteria {(Qp) — Control the post-development 10 year, 24 hour
peak discharge rate to pre-development rate,

4) Extreme Storm Control Criteria (Qf) — Control the post-development 10 year, 24 hour
peak discharge rate to pre-development rate.

3.2 WATER QUALITY VOLUME

The required water quality volume (WQv} is calculated using the following equation:

Water Quality Volume (WQ,} Formula

WQv = water quality volume (in acre-feet)
P = 90% Rainfall Event Number
- Rv = 0.05+ 0.009(I), where 1 is percent
WQv £B£1R?VHA1 impervious cover (includes semi-
pervious cover, therefore
1=0.91 ac/ 4.07 ac = 22%)}
A = contributing drainage area (acres)
WOv Required
WQv = (1.2)(0.248)(4.07) = 0.1009 acre {t. P = 1.2 inches
12 Rv = 0.05+0.009 (22)=0.248
WQv = 4,397 cubic feet (c.f.) A = 407 acres

A stormwater filtration system will be provided to meet the water quality volume requirement.
Appendix IIT includes an engineering sizing proposal from a manufacturer of a state approved
filtration system with a water quality volume of 4,766 cf.
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3.3 STORMWATER DETENTION SYSTEM

The NYS SMDM requirements for channel protection, overbank flood control, and extreme
storm flood control require detention of post-development runoff and controlled release at the
specified criteria. A subsurface detention system and outlet control structure will be provided to
meet the requirements. Figure 3-1 provides information and a layout of the proposed detention
system. Additional details are provided in Appendix IV. The outlet control structure will be
located inside the detention system and will be designed to control the release of stormwater.
Figure 3-2 provides a detail of the outlet control structure and shows the peak water surface
elevations for the 1, 10, and 100 year, 24 hour storm events.

3.3.1 CBANNEL PROTECTION

The NYS SMDM requirement for stream channel protection is to provide 24 hour extended
detention of the 1 year, 24 hour storm event. To meet this requirement a 6 inch low flow orifice
on the outlet control structure is proposed. Figure 3-3 represents the post-development 1 year,
24 hour storm event hydrograph. This figure shows that with the low flow orifice the release rate
is extended over a 24 hour period.

3.3.2 OVERBANK FLOOD CONTROL

The NYS SMDM requirement for overbank flood control is to provide detention to attenuate the
post-development 10 year, 24 hour peak discharge rate to the pre-development rate. To meet this
requirement an 8 inch orifice above the low flow orifice is proposed on the outlet control
structure. Figure 3-4 represents the pre-development and post-development hydrographs for the
10 year, 24 hour storm event. This figure shows that the controlled post-development peak
discharge rate is lower than the pre-development peak discharge rate.

3.3.3 EXTREME STORM FLOOD CONTROL

The NYS SMDM requirement for extreme storm flood control is to provide detention to
attenuate the post-development 100 year, 24 hour storm event peak discharge to the pre-
development rate. To meet this requirement an additional 6 inch orifice and an 8 inch orifice are
proposed at the top of the proposed outlet control structure. Figure 3-5 represents the pre-
development and post-development hydrographs for the 100 year, 24 hour storm events. This
figure shows that the controlled post-development peak discharge rate is lower than the pre-
development peak discharge rate.

3.3.4 EMERGENCY OVERFLOW
An emergency overflow is provided on the detention system in the event of a storm greater than

the 100 year, 24 hour storm. There is an open grate on the system just upstream of the outlet
control structure that will serve as an emergency relief.
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4.0 MAINTENANCE OF STORMWATER MANAGEMENT SYSTEM

4.1 RECOMMENDED MAINTENANCE

Maintenance of all permanent stormwater management controls and drainage structures will be
the responsibility of the homeowners association upon the completion of construction activities.
Routine maintenance responsibilities for permanent stormwater structures and practices include:

1.

L BN

s

Monitoring of the drainage inlets should be completed routinely, particularly following
rainfall events with significant rainfall (2-year storm [defined as 3.5 inches of rainfall
over a 24 hour period] or greater is recommended as a minimum).

Drainage grates should be kept free from obstruction of leaves, trash, and other debris.
Drainage structures should be initially inspected annually to determine if sediment
removal is necessary to ensure drainage structures are properly functioning and
permitting adequate conveyance throughout the system and establish the frequency of
future maintenance. The manufacturer’s specifications for maintenance procedures and
frequency should be strictly followed (EPA, 2002).

Stormwater treatment filters must be replaced as per the manufacturer’s specifications.
All seeded and landscaped areas should be maintained, reseeded, and mulched as
necessary to maintain a dense vegetative cover (Seoil and Water Conservation Society,
1997).

Appendix III provides the manufacturer’s maintenance guidelines for the stormwater filtration

system.
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5.0 SUMMARY

5.1 GENERAL

The purpose of this report was to size, design, select and locate a stormwater management
system for the proposed Kiruv Estates Subdivision in compliance with the New York State
Stormwater Management Design Manual, NYSDEC, October 2001 (NYS SMDM). The report
shows that the engineered system will meet the requirements for water quality volume, stream
channel protection, overbank flood control, and extreme storm flood control.

5.2 Water Quality Volume

The required water quality volume is 4,397 cf and the volume of the stormwater filtration system
1s 4,766 cf.

5.3 Stream Channel Protection

The report shows that the proposed system will provide the required 24 hour extended detention
of the post-development 1 year, 24 hour storm event.

5.4 Overbank Flood Control

The report shows that the proposed system will control the peak discharge from the post-
development 10 year, 24 hour storm event to the pre-development rate. The pre-development
peak discharge rate is 2.86 cfs and the controlled post-development peak discharge rate is 2.69
cfs.

5.5 Extreme Storm Flood Control

The report shows that the proposed system will control the peak discharge from the post-
development 100 year, 24 hour storm event to the pre-development rate. The pre-development
peak discharge rate is 6.22 cfs and the controlied post-development peak discharge rate is 5.95
cfs

5.6 Conclusion

The report shows that the proposed stormwater management system for the Kiruv Estates

subdivision is adequately designed to handle stormwater runoff from the development and is in
compliance with the NYS SMDM,
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Time of Concentration Calculations

Kerby-Hathaway Equation

Te=(2Ln)°*,
( 3 S]l'l )0.47

Manning Eg
n

Tc=L/V

Pre-Development Conditions

uation

V=149 R g7,

Where,

Where,

T, — time of concentration(hr)
L — channel length (ft)

S — slope (ft/ft)

n — Mannings’s coefficient

V — velocity (fi/sec)

A - area (ft))

R — hydraulic radius (ft)
= Wetted Perimeter / A

So — slope (ft/ft)

L — channel length (ft)

n — Manning’s coefficient

Kerby-Hathaway Equation
Slope Ground o
Segment | Length (ft) (FU) Cover Manning's n Tt {hr)
1 400 0.14 Woods 0.8 0.329
2 200 0.06 Grass 0.4 0.209
3 200 0.03 Grass 0.4 0.246
4 120 0.003 Grass 04 0.333
Te = 1.117 hr
Tc = 67 min
Post-Development Conditions
Kerby-Hathaway Equation
Slope Ground s
Segment | Length (ft) ) Cover Manning's n Tt (hr)
1 180 0.18 Woods 0.8 0.213
Manning's Equations
g Velocity
Segment | Length (ft} | Size(in) | Slope (ft/ft) (f/sec) Tt (hr)
1 20 18 0.02 7.2 0.000772
2 115 18 0.02 7.2 0.004437
3 145 24 0.01 6.2 0.006496
4 55 24 0.015 7.4 0.0020865
5 45 24 0.003 34 0.003676
6 75 24 0.003 34 0.006127
7 40 24 0.003 34 0.003268
8 30 24 0.003 34 0.002451
9 62 24 0.003 34 0.005065
10 44 24 0.003 34 0.003595
Tc = 0.251 hr
TJc = 15 min




APPENDIX I11

STORMWATER FILTRATION
DETAILS



o CORTECH Comgsnty

Stormwater360

Kiruv Estates, Huntington NY
Stormwater Treatment System - Engineering Sizing Proposal

information provided:

Total contributing area = 4.00 acres
Impervious area = 0.90 acres

Water Quality Volume = 4,766 ft3
75% live storage volume = 3,675 fi3
25% pretreatment volume = 1,192 fi8
Presiding agency = NYDEC

+ Design storm = 90% Rainfall WQv method
¢ Media = Extra Fine Leaf Compost (XFCSF)
¢ Maximum cartridge operating flowrate = 7.5 gallons per minute (1.06 GPM/ft2)

The NYDEC requires the StormFilter to be sized according to the Department of the Environment’s
“capture and treat” methodology as an organic filter pursuant to Chapter 6.4, Attached is the NYDEC
StormFilter sizing synopsis which outlines the approved design methodology and calcuiations
utilized. Foliowing this synopsis is a spreadsheet delineating the appropriate StormFilter vault.

The basic system configuration consists of a Volume StormFilter vault preceded by a pre-treatment
structure and a WQv storage vessel. A proposed sketch is included in this package.

Filtration system:

¢ Based on the attached calculations, our recommendation is a 8'x16’ precast Volume
StormFiiter system with 20 filter cartridges filled with Leaf Compost {CSF) media. (Standard
detail drawing attached)

Pr fem:

» Based on the attached calculations, our recommendation is an in-pipe pretreatment vessel
consisting of 43 LF of 72" dia. CMP with an internal baffle wall and a 2 ft. wet sump.

Additional WQv Storage

* The MDE requires that 75% of the water quality volume be temporarily stored within the
system. In order to meet this requirement we recommend 176 LF of 48" dia. CMP as
configured in the attached sketch.

www.stormwater360.com
7020 Froy #ilt Drive, Suites A-B, Ekridge, MO 21675 Toli-iree B56.740.303186  Fax B66375.9511
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Maintenance:

The StormFilter requires regular maintenance to operate effectively. The expected maintenance
interval for systems in New York is 12-18 months, but may vary depending on weather and site
conditions. Stormwater 360 offers full maintenance services to all of our clients, as wellas a
cartridge exchange program to facilitate owner provided maintenance. Additional information is
available in this package. Feel free to contact Stormwater360 or navigate to
www.stormwater360.com for more information in this regard.

Thank you for the opportunity to present this information to you and your client.

www.stormwater360.com

20 Teay bell Dove, Suites 2B, Elkridye, MD 21075 Tof-free 366 7400318 fax 866.375.8C1



Sizing Guidelines

Sizing the StormFilter to Meet the 2003 New York State
Department of Environmental Conservation Stormwater
Criteria

The Stormwater Management StormFilter is accepted by the New York State Department of
Environmental Protection (NYSDEC) as a stand-alone Stormwater Management Practice. The

StormFilter, with CSF® leaf compost media, is recognized as an F-4 Organic Filter when designed in
accordance with the methods outlined in Section 6.4.4 of the 2003 NYSDEC manual.

The following methodology for calculating the required number of filter cartridges has been approved
by the State to meet the requirements set forth in the manual:

A= (WQdg) / { (k) (he + di}t) |

Where:

A= filter bed surface area in square feet

WQ, = Water Quality Volume in cubic feet = variable

&= fiter bed depth in feet = annular radius of StormFilter cartridge = 7" =
0.58 feet

k= coefficient of permeability of filter media in feet per day = 8.7 feet per day
for leaf compost

he= average height of water above filter bed = average filter cartridge
activation height = 9" = .75 feet

= design filter bed drain down time in days = 1.67 days

Once the required filier bed surface area is determined, that area is divided by 7.3 square feet per
cartridge (surface area per filter cartridge) to determine the required number of cartridges. The
worksheets provided to the design engineer by Stormwater360 outline all of the above constants and
variables and the results of the calculations.

©2005 Stomwater360 J5O East: 200 Enterprise Drive, Scarborough, ME 04074 Toltres: 877.007 8676
West: 12021-B NE Airport Way, Portiand OR 97220 Tolifrea: 800.548 4667
RS-05-03B, 104505 Sizing Guidelines, NYSDEC general 1
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COUFLING {TYT)

(B CONTRACTOR) DALLAST

(SEE NOTE 83

STEF
{TYF}

OUTLET PIFE
(OEE NOTES 5%6)

gL 7
ri % DAY | ENERGY
DISSIPATOR

INLET PIPE
{SEE NOTEDS 5#6)

8 x 16’

24%30" & FRAME

AND COVER
(SEE NOTE 4) ROUND GRADE 300 FRAME AND
COVER {TYP)
RING (TYF} {SEE NOTE 4)
9" MAX FOR 24* @ HC [ : P 2R s
> T Ty TR fr- . 740,
] ; — X
3 STEPY. BAFFLE WALL bk
MYF) §; (e i
5 MIN - &' MAX ¥ O ;
{TYP)

l

NI IRRS S PSR
UNDERDRAIN / \ STORMFILTER
MANIFOLD

CARTRIDGE (TYF)
(SEE NOTE 2)

8' x 16’ VOLUME STORMFILTER — SECTION VIEW .

THE STORMWATER MANAGEMENT
Stormfilter®
U5, PATENT Ne., %.322.629,
MNo. 5,707 527, No. 6,027,632
Mo, 5,649,048, No_ 5,624 576,
AND CTHER. L5, AND FOREIGN

©2005 Stormwater360
8' x 16' PRECAST VOLUME STORMFILTER —
Stormwater3 60 PLAN AND SECTION VIEWS 1
A S STANDARD DETAIL —
wew.stommestergl.com DATE: 06r2%i05 | SCaLE: MONE | FILE MAME: SFB16-VOLUME | peesws arw | GHECKED: ARG




GENERAL NOTES

1} VOLUME STORMFILTER BY STORMWATER MANAGEMENT INC. (SM1), FORTLAND, OREGON {800} 5486-4667.

2} FILTER CARTRIDGE(S) TO BE SIPHON-ACTUATED AND SELF-CLEANING. STANDARD DETAIL DRAWING SHOWS MAXIMUM NUMBER OF
CARTRIDGES. ACTUAL NUMBFR REGUIRED TO BE SFECIFIED ON SITE PLANS OF, IN DATA TABLE BELOW

3) PRECAST VAULT TO BE CONSTRUGTED 1N ACCORDANCE WITH ASTM CB57 AND C858. DETAIL DRAWING REFLECTS DESIGN INTENT
ONLY. ACTUAL DIMENSIONS AND CONFIGURATION OF STRUCTURE WILL BE SHOWN ON PRCDUCTION SHOP DRAWING.

4) STRUCTURE AND ACCESS COVERS TO MEET AASHTO H-20 LOAD RATING.

5) VOLUME STORMRATER, REQUIRES 2.0 FEET OF DROP FROM INLET TO OUTLET. IF {ESS DROP IS AVAILABLE, CONTACT SMI.

6] INLET AND OUTLET FIPING TC BE SPECIFIED BY ENGINEER AND FROVIDED BY CONTRACTOR,

7} PROVIDE MINIMUNM CLEARANCE FOR MAINTENANCE ACCESS. IF A SHALLOWER SYSTEM 15 REGUIRED, CONTACT SMI FOR, OTHER.
OPFTIONS.

B) ANTI-FLOTATION BALLAST TO BE SPECIFIED BY ENGINEER AND FROVIDED BY CONTRACTOR, IF REQUIRED. BALLAST TO BE SET ALONG
ENTIRE LENGTH OF BOTH SIDES OF THE STRUCTURE,

3} ALL STORMFILTER SYSTEMS REQUIRE REGULAR MAINTENANCE. REFER TO DPERATION AND MAINTENANCE GUIDELINES FOR MORE
INFORMATION.

8'x | 6' PRECAST
VOLUME STORMFILTER DATA

STRUCTURE ID XX
WAITER. QUALITY VOLUME (it ~ 3 0L
STORAGE IN STORMFILTER (fE ~ 3] X0
# OF CARTRIDGES REQUIRED XX
CARTRIDGE FLOW RAIE (15 DR 7.5 apm)l 7.5
. MEDIA TYPE CSF
FULL-HEIGHT E‘)J}IEL?HJJE 8
DOWNSTREAM PIPE DATA: 1.E. | MATERAL | DIAMETER |
BAFFLE WALL INLET FIPE #1 § J00L0% WX Py
# & INLET FIFE #2 | 500(X0 300K o
r; 1_&. DUTLET FIPE_ | JOOLXX. 0 o
e [
UNDERDRAIN
MANIFOLD

ANTI-FLOTATION BALLAST |_WIDTH 1 HEIGHAT
we ] o
NOTES/SPECIAL REQUIREMENTS:

8’ x 16" VOLUME STORMFILTER — TOP VIEW @

THE STORVWATER SMANAGEMENT
Stormi tker®
1.5, PATENT He. 5,322,627,
No, 5,707,527, No. 6,027 .£32
No. 6,643,048, No. 5,674,576,
AND OTHER LS. AND FOFEIGH
FATENTZ FENDING

©2005 Stormwater360
8' x 16’ PRECAST VOLUME STORMFILTER —
Stormwater360 TOP AND SECTION VIEWS, NOTES AND DATA 2
AT e STANDARD DETAIL —
www.sbotrmunter3E0.com DATE: 02905 | SCALE: WONE ] £ nAME: SFR1B-VOLUME “Jorawis maw | CHECKED: ARG




OPERATION

STORMWATER

MANAGEMENT INC,

The Stormwater
Management StormFilter®

Cast-In-Place, Precast, and Linear Units

Important: These guidelines should be used
as a part of your site stormwater
management plan,

Description

The Stormwater Management StormFilter®
(StormFilter) is a passive, flow-through,
stormwater filiration system. The system is
comprised of one or more vaults that house
rechargeable, media-filled, filter cartridges.
The StormFitter works by passing
stormwater through the media-filled
cartridges, which trap particulates and
adsorb materials such as dissolved metals
and hydrocarbons. Once filiered through the
media, the treated stormwater is directed to
a collection pipe or discharged into an open
channel drainage way.

The StormFilter is offered in multiple
configurations, including precast, linear,
catch basin, manhole, and cast-in-place.
The precast, linear, manhole, and catch
basin models utilize pre-manufactured units
to ease the design and installation
processes. The cast-in-place units are
customized for larger flows and may be
either covered or uncovered underground
units,

Purpose

The StormFilter is a passive, flow-through,
stormwater filtration system designed to
improve the quality of stormwater runoff
from the urban environment before it enters
receiving waterways. It is intended to
function as a Best Management Practice

(BMP) to meet federal, state, and local
requirements for treating runoff in
compliance with the Clean Water Act.

Through independent third party studies, it
has been demonstrated that the StormFilter
is highly effective for treatment of first flush
flows and for treatment of flow-paced flows
during the latter part of a storm. In general,
the StormFilter's efficiency is highest when
pollutant concentrations are highest. The
primary non-point source poliutants targeted
for removal by the StormFilter are:
suspended solids (TSS), ol and grease,
soluble metals, nutrients, organics, and
trash and debris.

Sizing

The StormFilter is sized to treat the peak
flow of a water quality design storm. The
peak flow is determined from calculations
based on the contributing watershed
hydrology and from a design storm
magnitude set by the local stormwater
management agency. The particular size of
a StormFilter unit is determined by the

number of filtter cartridges (see Figure 1)
required to treat this peak flow.

The flow rate through each filter cartridge is
adjustable, allowing control over the amount
of contact time between the infiuent and the
filter media. The maximum flow rate
through each cartridge can be adjusted to
between 5 and 15 gpm using a calibrated
restrictor disc at the base of each filter
cartridge. Adjustments to the cartridge flow
rate will affect the number of cartridges
required to treat the peak flow,

Basic Function

The StormFilter is designed to siphon
stormwater runoff through a filter cartridge
containing media. A variety of filter media

Stormwater Management, Inc. ©2004
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is available and can be customized for each
site to target and remove the desired levels
of sediments, dissolved phosphorus,
dissolved metals, organics, and oil and
grease. In many cases, a combination of
media is recommended to maximize the
effectiveness of the stormwater pollutant
removal,

Figure 1. The StormFilter Cartridge

Priming System Function

When stormwater in the StormFilter unit
enters a StormFilter cariridge, it percolates
horizontally through the cartridge's filter
media and collects in the center tube of the
cartridge, where the float in the cartridge is
in a closed (downward) position.

Water continues to pass through the filter
media and into the cartridge’s center tube.
The air in the cartridge is displaced by the
water and purged from beneath the filter
hood through the one-way check valve
located in the cap. Once the center tube is
filted with water (approximately 18 inches
deep), there is enough buoyant force on the
float to open the float valve and allow the
treated water in the center tube to flow into
the under-drain manifold. This causes the

check valve to close, initiating a siphon that
draws polluted water throughout the full
surface area and volume of the filter. Thus,
the entire filter cartridge is used to filter
water throughout the duration of the storm,
regardless of the water surface elevation in

the unit. This siphon continues until the
water surface elevation drops fto the
elevation of the hood's scrubbing
regulators.

The cartridges are connected to the under-
drain manifold with a plastic connector.
Since some media used is potentially
buoyant, a threaded connector affixed to the
under-drain manifold (with glue or other
adhesive) is necessary 1o ensure that the
cariridge isn’t lited out of place. For the
heavier compost media, a slip connector is
used.

The StormFilter is also equipped with flow
spreaders that trap floating debris and
surface films, even during overflow
conditions. Depending on individual site
characteristics, some systems are equipped
with high and/or base flow bypasses. High
flow bypasses are instalied when the
caiculated peak storm event generates a
flow that overcomes the overflow capacity of
the system. This is especially important for
precast systems. Base flow bypasses are
sometimes installed to bypass continuous
inflows caused by ground water seepage,
which usually do not require treatment. All
StormFilter units are designed with an
overflow. The overflow cperates when the
inflow rate is greater than the treatment
capacity of the filter cartridges.

Stormwater Management, Inc. €2004
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MAINTENANCE GUIDELINES

STORMWATER

MANAGEMENT INC.

Maintenance Guidelines

The primary purpose of the StormFilter is to
fiter ouwt and prevent pollutants from
entering our waterways. Like any effective
filtration  system, periodically these
poliutants must be removed to restore the
StormFilter to its full efficiency and
effectiveness.

Maintenance requirements and frequency
are dependent on the poliutant load
characteristics of each site.

Maintenance activities may be required in
the event of a chemical spill or due to
excessive sediment loading from site
erosion or extreme storms. It is also good
practice to inspect the system after severe
storm events.

Types of Maintenance

Presently, procedures have been developed
for two levels of maintenance:

¢ Inspection/minor maintenance

¢ Major maintenance.

Inspection/minor maintenance activities are
combined since minor maintenance does

not require special equipment and typically
little or no materials are in need of disposal.

Inspection/minor  maintenance  typically
involves:

¢ Inspection of the vault itself

+« Removal of vegetation and
trash and debris.

Major maintenance typically includes:
s Cartridge replacement

» Sediment removal

Important: Applicable safety (OSHA) and
disposal regulations should be followed
during all maintenance activities.

Maintenance Activity Timing

Two scheduled inspections/maintenance
activities should take place during the year.

First, an inspection/minor maintenance
activity should be done. During the minor
maintenance activity {(routine inspection,
debris removal), the need for major
maintenance should be determined and, if
disposal during major maintenance wilt be
required, samples of the sediments and
media should be obiained.

Second, if required, a major maintenance
activity (replacement of the filter cartridges
and associated sediment removai) should
be performed.

In addition to these two scheduled activities,
it is important to check the condition of the
StormFilter unit after major storms for
damage caused by high flows and for high
sediment accumulation that may be caused
by localized erosion in the drainage area. Mt
may be necessary to adjust the
maintenance activity schedule depending
on the actual operating conditions
encountered by the system.

In general, minor maintenance activities will
occur late in the rainy season, and maijor
maintenance will occur in late summer to
early fall when flows into the system are not
likely to be present.

Maintenance Activity Frequency

The primary factor controlling timing of
maintenance for the StormFilter is
sedimentation.

Stormwater Management, inc. ©2004
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A properly functioning system will remove
solids from water by trapping particulates in
the porous structure of the filter media. The
flow through the system will naturally
decrease as more and more solids are
trapped. Eventually the flow through the
system will be low encugh tc require
replacement of the cartridges. [t may be
possible to extend the usable span of the
cariridges by removing sediment from
upsiream trapping devices on an as-needed
basis in order to prevent material from being
re-suspended and discharged fo the
system.

Site conditions greatly influence
maintenance requiremenis. StormFitter
units located in areas with erosion or active
construction should be inspected and
maintained more often than those in fully
stabilized areas.

The maintepance frequency may be
adjusted as  additional monitoring
information becomes available during the
inspection program. Areas that develop
known problems should be inspected more
frequently than areas that demonstrate no
problems, particularly after large storms.

Ultimately, inspection and maintenance
activities should be scheduled based on the
historic records and characteristics of an
individual StormFilter system. it is
recommended that the maintenance agency
develop a database to properly manage
StormFilter maintenance programs.

Prior to the development of the
maintenance database, the following
maintenance  frequencies should be
followed:

Inspection/minor maintenance
« One time per year
o After Major Storms

Major maintenance
¢ One time per year
¢ In the event of a chemical spill

Frequencies should be updated as required.

The recommended jnitial frequency for
inspection/minor maintenance is two times
per year for the precast unit. StormFilter
units should be inspected after all major
storms. Sediment removal and cartridge
replacement on an annual basis is
recommended until further knowledge is
gained about a particular system.

Once  an understanding of  site
characteristics has been established,
maintenance may not be needed for one to
two years, but inspection is warranted.

Maintenance Methods
inspection/Minor Maintenance

The primary goal of a maintenance
inspection is to assess the condition of the
cartridges relative to the level of sediment
loading. it may be desirable to conduct this
inspection during a storm to observe the
relative flow through the filter cartridges. |If
the submerged cartridges are severely
plugged, large amounts of sediments will be
present and very little flow will be
discharged from the drainage pipes. If this
is the case, it is likely that the cartridges
need to be replaced.

Warning: In the case of a spill, the worker
should abort maintenance activities until the
proper guidance is obtained. Notify the
local hazard controi agency and Stormwater
Management Inc. immediatsly.

To conduct an inspection andfor minor
maintenance:

Important: Maintenance must be performed
by a utility worker familiar with StormFitter
units.

1. If applicable, set up safety equipment to
protect pedestrians from fall hazards
due fo open vault doors or when work is
being done near walkways or roadways.

2. Visually inspect the external condition of
the unit and take notes concerning
defects/problems.

Stormwater Management, Inc. ©2004
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3. Open the doors to the vault and allow
the system to air out for 5-10 minutes.

4, Without entering the vault, inspect the
inside of the unit, including components.

5. Take notes about the extemal and
intermal condition of the vault.

Be sure to record the level of sediment
build-up on the floor of the vault, in the
forebay, and on top of the cartridges. if
flow is occurring, note the level of water
and estimate the flow rate per drainage
pipe. Record all cbservations.

6. Remove large loose debris and trash
using a pole with a grapple or nef on the
end.

7. Close and fasten the door.
8. Remove safety equipment.

9. Make notes about the local drainage
area relative to ongoing construction,
erosion problems, or high loading of
other materials to the system.

10. Finally, review the condition reports from
the previous minor and major
maintenance visits, and schedule
cartridge replacement if needed.

Major Maintenance

Depending on the configuration of the
particular system, a worker may be required
to enter the vault to perform some tasks.

Important: If vault entry is required, OSHA
rules for confined space entry must be
followed.

Filier cartridge replacement should occur
during dry weather. It may be necessary to
plug the filter inlet pipe if base flows exist.
Standing water present in the vault should
be regarded as poliuted and should be
contained during this operation by

Replacement cartridges will be delivered to
the site. Information conceming how to
obtain the replacement cartridges is
available from Stormwater Management,
Inc.

Warning: In the case of a spill, the worker
should abort maintenance activities until
the proper guidance is obtained. Notify the
local hazard control agency and
Stormwater Management Inc. immediately.

To conduct cartridge replacement and
sediment removal maintenance:

1. If applicable, set up safely equipment to
protect pedestrians from fall hazards
due to open vault doors or when work is
being done near walkways or roadways.

2. Visually inspect the extemal condition of
the unit and take notes conceming
defects/problems.

3. Open the doors to the vault and allow
the system to air out for 5-10 minutes.

4. Without entering the vault, give the
inside of the unit, including components,
a general condition inspection.

5. Make notes about the extemal and
internal condition of the vault.

Give particular attention to recording the
level of sediment build-up on the floor of
the vault, in the forebay, and on top of
the intemal components.

6. Remove large loose debris and trash
using a pole with a grapple or net on the
end.

7. Using a boom, crane, or other device
(dolly and ramp), offload the
replacement cariridges (up to 150 Ibs.
each) and set aside.

8. Remove used cartridges from the vault
using one of the following methods:

temporarily capping the manifold
connectors.
Stormwater Managemertd, Inc. ©2004 StormFilter Operation and Maintenance Guidelines 50f9




important: This activity will require that
workers enter the vault to remove the
cartridges from the drainage system.

Method 1:

a. Using an appropriate sling, attach
the cable from the boom, crane, or
tripod to the cartridge being
removed. Contact SMI for
specifications on appropriate
attachment devices.

This activity will require that workers
enter the vault to remove the
cartridges from the drainage system
and place them under the vault
opening for lifting.

Important. Note that -cartridges
containing media other than the leaf
media require unscrewing from their
threaded connectors. Take care not
to damage the manifold connectors.
This connector should remain
installed in the manifold and capped
if necessary.

b.Remove the used cartridges
{250 Ibs. each) from the vault.

Important: Care must be used to
avoid damaging the cartridges
during removal and installation. The
cost of repairing components
damaged during maintenance will be
the responsibility of the owner
unless Stormwater Management
performs the mainienance activities
and damage is not related to
discharges to the system.

c. Set the used cartridge aside or
load onto the hauling truck.

d.Continue steps a through ¢ until
all cartridges have been removed.

9.

10.

Method 2:
a. Unscrew the cartridge cap.
b. Remove the cariridge hood.
¢. Tip the cartridge on its side.
Important: Note that cartridges
containing media other than the leaf
media require unscrewing from their

threaded connectors. Take care not
to damage the manifold connectors.

This connector should remain
instailed in the manifold and capped
if necessary.

d. Empty the cartridge onto the vault
floor.

e.Set the empty, used cartridge
aside or load onto the hauling truck.

f. Continue steps a through e until
all cartridges have been removed.

Remove deposited sediment from the
floor of the vault and, if large amounts
are present, from the forebay. This can
usually be accomplished by shoveling
the sediment into containers, which,
once full, are lifted mechanically from
the vault and placed onto the hauling
truck. If Method 2 in Step 8 is used to
empty the cartridges, or in cases of
extreme sediment loading, a vactor
truck may be required.

Once the sediments are removed,
assess the condition of the vault and the
condition of the manifold and
connectors. The connectors are short
sections of 2-inch schedule 40 PVC, or
threaded schedule 80 PVC that shouid
protrude above the floor of the vault.

a. If required, apply a light coating of
FDA approved silicon grease to the
outside of the exposed portion of
the connectors. This ensures a
watertight connection between the
cartridge and the drainage pipe.

b. Replace any damaged connectors.

Stormwater Management, Inc, ©2004
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11. Using the boom, crane, or tripod, lower
and install the new carridges. Once
again, take care not to damage
connections.

12. Close and fasten the door.
13. Remove safety equipment.

14. Make notes about the local drainage
area relative to ongoing construction,
erosion problems, or high loadings of
other matenals to the system.

15. Finally, dispose of the residual materials
in accordance with applicable
regulations. Make arrangements to
return the used cartridges to Stormwater
Management, Inc.

Related Maintenance Activities
(Performed on an as-needed basis}

StormFilter units are often just one of many
components in a more comprehensive
stormwater drainage and treatment system.
The entire system may include catch
basins, detention vaults, sedimentation
vaults and manholes, detention/retention
ponds, swales, artificial wetlands, and other
miscellaneous components.

In order for maintenance of the StormFilter
{o be successful, it is imperative that all
other components be properly maintained.
The maintenance/repair of upstream
facilities should be carried out prior to
StormFilter maintenance activities.

in addition to considering upstream
facilities, it is also important to correct any
problems identified in the drainage area.
Drainage area concerns may include:
erosion problems, heavy oil and grease
loading, and discharges of inappropriate
materiais.

Material Disposal

The accumulated sediment found in
stormwater treatment and conveyance
systems must be handled and disposed of
in a manner that will not allow the matenal
to affect surface or ground water. It is
possible for sediments to contain
measurable concentrations of heavy metals
and organic chemicals (such as pesticides
and petroleum products). Areas with the
greatest potential for high poliutant loading
include industrial areas and heavily traveled
roads.

Sediments and water must be disposed of
in accordance with all applicable waste
disposal regulations. It is not appropriate to
discharge untreated materials back to the
stormwater drainage system.

Part of arranging for maintenance to occur
should include coordination of disposal of
solids (landfilt coordination) and liquids
(municipal vacuum truck decant facility,
local wastewater treatment plant, on-site
treatment and discharge).

Owners should contact the local public
works department and inquire about how
the department dispeses of their street
waste residuals. Stormwater Management
Inc will determine disposal methods or
rouse of the media contained in the
cartridges. If the material has been
contaminated with any unusual substance,
the cost of special handling and disposal
will be the responsibility of the owner.

Stormwater Management, Inc. ©2004
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StormFilter Minor Maintenance and Inspection Data Sheet

Date: Personnel:

Location: System Size:

System Type: Cast-In-Place Precast Linear

System Observations

Media Months in Service:

Oil and Grease in Forebay: Yes No

Sediment Depth in Forebay:

Sediment Depth on Vault Floor:

Structural Damage:

Estimated Flow from Drainage Pipes (if available):

Cartridges Submerged: Yes No How Deep:

Trash and Debris Removal:

Minor Structural Repairs:

Drainage Area Report

Excessive QOil and Grease Loading: Yes No  Source:

Sediment Accumulation on Pavement: Yes No Source:

Erosion of Landscaped Areas: Yes No Source:

items Needing Further Work:

Other Comments:

Raview the condition reports from the previous minor and major maintenance visits.

Stormwater Management, Inc. ©2004 StormFilter Operation and Maintenance Guidelines Bofg



StormFilter Major Maintenance/Cartridge Replacement Data Sheet

Date: Personnel:

Location: System Size:

System Type: Cast-In-Place Precast Linear

List Safety Procedures and Equipment Used:

System Observations

Media Months in Service:

Oil and Grease in Forebay: Yes No

Sediment Depth in Forebay:

Sediment Depth on Vault Floor:

Structural Damage:

Drainage Area Report

Excessive Oil and Grease Loading: Yes No Source:

Sediment Accumulation on Pavement: Yes No Source:

Erosion of Landscaped Areas: Yes No Source:

StormFilter Cartridge Replacement Maintenance Activities

Remove Trash and Debris: Yes No Details:

Replace Cartridges: Yes No Details:

Sediment Removed: Yes No Details:

Quantity of Sediment Removed (estimate?):

Minor Structural Repairs: Yes No Details;

Residuals (debris, sediment) Disposal Methods:

Notes:

Stormwater Management, Inc. ©2004 StormFilter Operation and Maintenance Guidelines 9of9
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Introduction

The quality of installation of any underground detention structures is vitally
importont fo the long-term performance of the system. Additienally, the
configuration of these systems often requires special construction practices
that are not normally encountered in conventional flexible pipe construction.
While this document will cover many of the procedures that must be fol-
lowed, there may be cases that require additional considerations. Itis
always good practice to consult your local CONTECH Sales Engineer prior
to the installation of these systems.

The following are areas that need to be considered and planned for each
system inskalled.

Foundation

Bedding

In-situ trench wall
Backfill material
Backfill placement
Construction loading
Special

Foundation Considerations

A stable foundation must be constructed prior to the placement of the
bedding material. It is important that the foundation is not only capable of
supporting the design load applied by the pipe and it’s adjacent backfill
weight, but also be capable of maintaining it’s integrity during the construc-
fion sequence.

When soft or unsuitable soils are encountered, corrective measures need 1o
be taken. The unsuitable material needs to be removed down o a suitable
depth and then built up 1o the appropriate elevation with a suitable struc-
tural backfill material. It is important to make sure that this added structural
fill material has o gradation that will not allow the migration of fines,
cavsing possible seflement of the detenfion system or the pavement above.
In cases where the structural fill material is not compatible with the underly-
ing soils an engineering fabric can be used as a seporator,



In some cases a shff reinforcing geogrid can be used to reduce the under-
cut. It is important to properly analyze the underlying soils to make sure
that the applied loads do not exceed the capacity of the underlying soils
causing sefilement when geogrids are used.

Geogrid Used to Reduce Geogrid Wasn't Used
the Amount of Undercut
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Figure 1

The foundation subgrade needs to be graded to o uniform or slightly
sloping grade prior to the placement of the bedding material. if the
subgrade is a clay or is relatively non-porous and the construction sequence
will last for an extended period of time, it is best to slope the grade to one
end of the system. This will enable excess water to be drained quickly,
preventing saturation of the subgrade.

Bedding Considerations

The use of a well-graded granular material placed 4” to 6” inches in depth
works best for the bedding. if consiruction equipment is expected to
operate for an extended period of time on the bedding, the use of either an
engineering fobric or a sfiff geogrid is good insurance to make sure the
bedding material maintains its integrity.
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The use of an open graded bedding material is acceptable; however, an
engineering fabric separator is required between the bedding and the
subgrade.

The bedding shall be graded to a smooth consistent uniform grade to allow
for the placement of the pipe on the proper line and grade.

In-Sitv Trench Wall Considerations

In the event that excavation is required in order to get the pipe placed on
the proper line and grade, consideration needs to be given to the quality of
the soils in the surrounding in-situ soil. The french wall needs to be stable
and capable of supporting the load that the pipe sheds as the system is
loaded. Soils that are weak and not capable of supporting these loads will
allow the pipe to deflect. A simple soil pressure check will provide the
designer with the applied loads that can be used to determine the limits of
excavation required beyond the spring line of the outer most pipes. It
should be noted that in most cases the requirements for a safe work environ-
ment and providing enough spoce for proper backfill placement and
compaction take care of this concern,
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Backfill Material Considerations

All other considerations aside, the best backfill material is an angular, clean,
well-graded granular fill meefing the requirements of AASHTO A-1-a. How-
ever, other backfill types can be used [consult your local CONTECH Sales
Engineer}. If a uniformly graded {particles all one size} bedding is used,
then a geotextile separation fabric should be used fo prevent the migration
of fines.
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Depending on the size of the pipe and the spacing, it is at times desirable fo
use a uniformly graded material for the first 18 to 24 inches {ref. Figure 5.
The maximum particle size should not be more than 3/4 inch. This type of
material is easier to place under the haunches of the pipe and requires liftle
compactive effort. In the event that this type of material is used, then a
separation geotextile needs to be used above and below these initial lifts
depending again on the bedding material.
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It is not desirable to use an open graded fill beyond the initial 18 to 24
inches because the proposed fill often does not provide adequate
confining restraint to the pipes in these types of systems.

The use of a CLSM {controlled low-sirength material) can be used when the
spacing between the pipes will not allow for adequate compaction of the
backFill. 1F this type of backfill is used, then special considerations need to
be made during the placement of the CLSM to ensure balanced loading and
prevent the pipe from floating.
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Backfill Placement Considerations
The backfill shall be placed in 8” loose lifts and compacted to 90% AASHTO T99
standard proctor density. The backfill shall be placed in a balanced manner moking
sure that no more than a twoift differential is present kom one pipe side to the
other during the backfilling process. Backiill differential heights from one side of the
pipe to the other in excess of the above recommendations can cause pipe distortions
or unwanted movement.
Maimum Unbalance Limibed
to 2 lifts {approx. 167}
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Figure 7

As backfill is placed between the pipes it must be kept balanced from side fo side as
well as advanced at the same rate along the length of the detention system. In other
words if you place the first lift between pipe A and B for o distance of 25 feet dlong
the length of the system, then 25 feet of fill needs to be placed between pipes B and
C and so forth until ol pipes are backfilied equally.
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For large systems, conveyor systems have been used to place the fill effectively.
Backhoes with long reaches or draglines with stone buckets have also been used
effectively to place the fill along the pipe lengths until minimum cover is reached for
construction loading across the entire width of the system. On long parallef sections
of pipe, the contractor may need to backfill in stages along the pipe lengths. Once
the required cover is reached the initial secfion, then the equipment advances
forward fo the end of the recently placed fill and the sequence begins over again
until the system is completely backfiled. This type of construction sequence will
provide room for stockpiled backfill direcly behind the backhoe as well s the
movement of consiruction traffic. Material stockpiles on top of the backfilled
detention system should be limited to 8-10 ft maximum height and must provide
balanced loading across all barrels. To determine the proper cover over the pipes to
allow the movement of construction equipment see Table 1, or contact your local
CONTECH sales engineer.

Corrugouted Stesl Pipe
General Guidslines for Minimum
Cover Required for Heavy Off-Road

Construction Equipment

Temporary Cover } 1
Canatruclion Loadsm
n [z 2]

Minimum Covar (fest)

Height-of -Cower,

Finlah Grade

Pipe for Indicated Axle Loads (kips)
$pen, b—pr—m—p— o gy e
Inches | 1850 | 5075 | 75110 | 170150

12-42 | 2.0 2.5 3.0 3.0 Fioure O

4872 | 30 30 35 4.0 g

78-120| 3.0 35 4.0 40
126-144| 3.5 40 4.5 45

Tabla 1

When flowable fill is used, care needs to be taken to prevent pipe flotation. Typi-
cally, small lifts are placed between the pipes and then allowed to set up prior to the
placement of the next lift. The allowable thickness of the CLSM [ift is a function of
two factors. The first is a proper balance between the uplift force due to the CLSM
and the opposing force due to the weight of the pipe and the effect of other restrain-
ing measures that are incorporated fo resist flotation. The second constraint on
CLSM lift thickness is the ability of the pipe fo carry the fluid pressure without pipe
distortion or displacement. Contact your local CONTECH sales engineer for help in
determining the proper lift thickness. The backfill sequence needs 1o be balanced as
described above,
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Construction Loading Considerations
Typically, the minimum cover specified for the project is for standard H-20 live loads.
Construction loads can greatly exceed those loads for which the pipe is designed in
its completed state. In many cases, increased femporary minimum cover require-
ments are necessary to facilitate construction loading. Since construction equipment
varies from job to job, it is best to discuss the minimum cover requirements during
construction with the contractor at the preconstruction meeting. {Reference Table #1,
and Figure 9 and 11.}
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Cateh Basin Inlet

Special Consideralions
Since most of these systems are constructed at a grade below elevation for the

surrounding site, rainfall can cause the excavation to fitl with water rapidly. This
rapid influx of water can potentially cause floatation and movement of the
previously placed pipes. To help mitigate potential problems, it is best to start
the system at the outlet or down stream end with the outlet afready constructed
to allow a route for the water to escape. Temporary diversion measures to
handie flow may be required due to the restricted nature of the outiet pipe.

Paved Parking Lot

— el Water
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Figure 12



CONTECH Corrugated
Metal Pipe Products

Pre-fonstruction M..ting

Prior to installation of the detention system a pre-construction
meeting shall be conducted. Those required to attend are the
supplier of the detention system, the general contractor, sub con-
tractors and the engineer.

Fouﬂdationl&dding Prepa ration

Prior to placing the bedding, the foundation must be constructed to a
uniform and stable grade. In the event that unsuitable foundation
materials are encountered during excavation, they shall be removed
and brought back to grade with a fill material as approved by the
engineer. Once the foundation preparation is complete, then 4 inches
of a well-graded granular material shall be placed as the bedding.

Backfrin

The backfiit shall ba an A1, AZ or A3 granular filt per AASHTO
M-145 or a well-graded granular fill as approved by the engineer
(see Installation Guidelines). The material shall be placed in B-inch
lpose lifis and compacted to 90% AASHTO T99 standard proctor
density. When placing the first fifts of backfill it is important to
make sure that the backfill is properly compacted under and
around the pipe haunches. Backfili shall be placed such that there
is no more than a two lift differential between any of the pipes at
any time during the backfill process. The backfill shalt be advanced
along the length of the detention system at the same rate to avoid
differential loading on the pipe.

Minimum Cover

Backfill shall be placed to the proper elevation over the system as
outlined in the plans. Minimum cover for construction loading
needs to be determined based on the type of equip-

Gonmral Guidslines for Minimuem

c::rrugaud Sraai Pip.

ment that is planned for construction. Proper cover for
construction equipment shall be determined prior to the

Cover Requirad far Heavy OttRoad pre construction meeting by the engineer.

C

Minimueyn GCover (f..t)

Pl". tor Indicated Axie Londs [klp-)

Span,

Inches [18-50 | 50-75 | 75110 | 110-150
12-42 20 2.5 30 30
4872 o 3.0 35 40
78120 | 30 3.5 4.0 4.0

126144 | 35 40 4.5 4.5

Tabie 1
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Kiruv Estates
Water Resource/
Watershed Analysis Study

1.0 INTRODUCTION

This purpose of this document is to present a discussion on the hydrogeolgic character of the site
which includes a detailed analysis of the watershed area surrounding the subject property as well
as the existing surface water and groundwater resources present at the site. Also presented is an
analysis of existing stormwater runoff conditions as weli as the impact that development of the
project site will have on the volume and pattern of runoff following the proposed development of
the subject property.

1.1 SITE LOCATION AND DESCRIPTION

The subject property is approximately 7.07 in size and is located at the southeast corner of Park
Avenue (CR 35) and Woodhull Road in the hamlet of Huntington, Town of Huntington. The
property lies along the south side of Park Avenue and the northeast side of Woodhull Road,
giving the site frontage on two roadways. The property has approximately 861 feet of
continuous frontage along Woodhull Road and approximately 770 feet of discontinuous frontage
along Park Avenue. Figure 1 (Attachment A) provides a general location of the subject

property.

The subject site is presently occupied and improved with a single-family dwelling, cottage,
access driveway and man-made pond in the northeast portion of the site. A cow barn with
attached silo is located in the central portion of the site. An emergent marsh and freshwater
wetlands which flow into the man-made pond are also located along the eastern edge of the site.
The southwest portion of the site contains two historic residential dwellings along the frontage of
Woodhull Road. An unpaved driveway currently extends from Woodhull Road to access the
four existing dwellings.

1.2 NATURAL FEATURES OF WATERSHED AREA

A watershed can be defined as a natural unit of land upon which water from direct precipitation
flows as runoff downhill to a common outlet or outlets at which water discharges. This runoff
can discharge to surface water bodies or may collect in low lying areas where it is subject to
gvapotransipirational processes or directly recharge to the underlying aquifer system. Discharges
may also be diverted to man-made collection facilities for direct groundwater recharge or
deposition into nearby surface water bodies. Components of a watershed consist primarily of
topography, land use, soil fype, geology, hydrogeological character surface area coverages and
artificial drainage facilities. All of these features affect the rate and volume of surfacewater
runoff over a watershed area as well as its ability to transfer precipitation to its eventual surface
or subsurface point of discharge.
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Kiruv Estates
Water Resource/
Watershed Analysis Study

2.0 STUDY AREA WATERSHED CHARACTERISTICS
2.1 WATERSHED BOUNDARIES AND AREA CHARACTER

The watershed study area is approximately 23 acres in size and is within an approximately 450
foot wide area which extends along the length of Woodhull Road between Hilaire Drive and
Park Avenue. The area within the watershed is occupied by single family homes, paved surface
area, woodlands and surface water bodies.

2.2 TOPOGRAPHY AND DRAINAGE

The majority of the subject property slopes downward in a south-to-northeast direction, with a
small portion of the property in the southwest sloping downward to the northwest and north,
The highest point on the subject property, at 120 feet above sea level (asl), is located along the
eastern boundary of Hilaire Woods, in the southern portion of the site. The lowest point, at
approximately 49 feet asl, is located near the intersection of Park Avenue and Woodhull Road.
Approximately 55% of the site (3.89 acres) has slopes that range between 0 and 10%, with
approximately 15% (1.06 acres) in the range 10-15% and approximately 30% of the site at 15%
and greater (2.12 acres). Significant slopes exist in the southern and southwestern portions of the
property. Approximately 0.93 acres of the steep slope area will be conveyed to the Town by
sale. An emergent marsh and freshwater wetlands, which flows into the man-made pond, are
located along the eastem edge of the site. These areas occupy approximately 1.10 acres of the
site. The existing topography is illustrated on the Overall Layout Plan (in a pocket at the end of
Volume 1 of the DEIS).

Stormwater drainage generally follows the topographic profile of the subject property where
stormwater that is not infiltrated runs overland to natural detention areas or may eventually
discharges to the pond and wetland areas located along the eastern property boundary as well as
the ponded area in the northemn corner of the site. Stormwater deposited in the wetlands area
eventually drains into the on-site pond. Water in the pond is transferred through an overflow
into the County roadside catch basin system located on the west side of Park Avenue. Water
entering this system is conveyed by piping in Park Avenue towards the north where it discharges
to a shallow stream located in an open Town park north of Woodhull Road. Water entering this
surface water system 1s eventually deposited into Hecksher Pond which lies approximately 2,000
feet northwest of the subject site.

Due to prior drainage problems associated with the property, a perforated drainage culvert was
installed approximately 2 years ago to alleviate flooding of the existing structure which
periodically occurred at the property during periods of excessive rainfall. The system, which is
localed in the northerm end of the site, collects runoff which percolates slowly through the
overlying low permeability soils and transfers it to the northern corner of the property and into a
subsurface leaching pool. Overflow from the leaching pool is eventually discharged to the
County roadside catch basin system where it is eventually transferred to Hecksher Pond. This
system has also reduced the degree of ponding which occurs in the northern corner of the site but
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this area still has been observed to collect run-off during periods of excessive precipitation. The
drainage pattern of the site is illustrated in Figure 2 (Attachment A).

2.3 GEOLOGY
2.3.1 Surface Soils

The USDA Soil Survey of Suffolk County, New York (Warner et al, 1975) provides a
complete categorization, mapping and description of soil types found in Suffolk County. Soils
are classified by stmilar characteristics and depositional history into soil series, which are in turn
grouped into associations. These classifications are based on profiles of the surface soils down
to the parent material, which is changed little by leaching or the action of plant roots. An
understanding of soil character 1s important in environmental planning as it aids in determining
vegetation type, slope, engineering properties and land use limitations. These descriptions are
general, however, and soils can vary greatly within an area, particularly soils of glacial origin.
The slope identifiers noted in this subsection are generalized based upon regional soil types; the
more detailed subsection on topography should be consulted for analysis of slope constraints.

The soll survey identifies the subject site as lying within an area characterized by Montauk-
Haven-Riverhead Association soils (Warner et al., 1975). These are deep, nearly level to
strongly sloping, well drained to moderately well-drained, with moderately coarse textured and
medium-textured soils on glacial moraines.

A total of three (3) soil types have been identified on-site; the locations of these soils are
depicted in Figure 3 (Attachment A). Specific descriptions of the soils found on-site are
presented below (Warner et al., 1975).

Carver and Plymouth sands, 13-35% slopes (CpE) - The Carver series consists of deep,
excessively drained coarse-textured soils. This soil type is found almost exclusively on moraines
except for a few steep areas on side slopes along some of the more deeply cut drainage channels
on outwash plains. The hazard for erosion 1s moderate to severe. These soils are droughty with
naturally low fertility. The primary limitation to use is due to moderately steep to steep slopes.

Montauk Soils, graded, 0-8% slopes (MIB) - consists of areas of Montauk sandy loam, Montauk
silt loam or both. The areas have been altered by grading and are used for housing developments,
shopping centers, industrial parks or similar non-farm purposes.

Riverhead and Haven soils, graded, 0 to 8 % slopes (RhB) - This map unit consists of Riverhead
sandy loam, of Haven leam, or of both. The areas have been altered by grading for use as
housing developments, shopping centers, industrial parks and similar non-farm uses.

In addition, borings were installed at the site to characterize the surface soils and subsurface
geology at the subject property. Review of the geologic borings indicate that the surface soils
[surface material from approximately O to 2 feet (bgs)] overlying the site generally consist of a
mix of sand and loam which overly a mix of sands and clayey sands. This characterization of the
on-site surface soil is consistent with the on-site soil classifications derived from the Suffolk
County Soil Survey.
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2.3.2 Subsurface Geology

Long Island 1s located within the Atlantic Coastal Plain, a general physiographic province in
which substantial sediment deposits overlie the base, or bedrock (Fuller, 1914). The surface
topography of the Island 1s primarily a product of glacial history and subsequent human activity.
Understanding the geologic history and stratigraphy of Long Island is important in relating
potential impacts of the project to hydrogeologic resources and their importance in Long Island’s
future.

The bedrock beneath Long Island consists of a complex of igneous and metamorphic rock of
Precambrian age that strikes to the east-northeast with a southeastward trending slope of
Approximately 80 feet per mile. The elevation of the top of the bedrock is approximately 1,000
feet below sea level (bst) in the area of the site. Bedrock is overlain by sediments of Cretaceous
and Quaternary age containing three major aquifers consisting of the Lioyd, Magothy and Upper
Glacial (Lubke, 1964). Figure 4 (Attachment A) provides a cross section of Long Island for a
profile running from Long Island Sound to the Atlantic Ocean in the vicinity of the project site
(Jensen and Soren, 1974).

The primary Cretaceous deposits on Long Island are the Raritan and Magothy Formations, which
were deposited atop the bedrock during the mid to late Cretaceous period (138 to 65 million
years ago) as a result of sediment transport from highlands to the north of the Island (Koszalka,
1983). The deposits directly overlying the bedrock consist of the Raritan formation that is
comprised of the Lloyd Sand Member and the overlying Raritan Clay (Lubke, 1964). The Lloyd
Aquifer is contained within the Lloyd Sand Member and rests unconformably on bedrock at an
elevation of approximately 800 feet bsl in the area of the site indicating a thickness of 200 feet.
Sediments within this formation consist of white to pale yellow fine to coarse-grained sands and
gravel with some clay and layers of silt and clay. The clay member of the Raritan formation that
overlies the Lloyd Sand Member is located at an elevation of 700 feet bsl and indicating a
thickness of 100 feet. This deposit is composed chiefly of beds of gray, white and red variegated
clay and silt, with interbedded layers of sand in some places. The material of this clay layer is of
relatively low permeability and acts as an aquiclude which confines the water in the underlying
Lloyd and retards interchange of water from overlying formations (Lubke, 1964).

Resting above the Raritan Clay lies the Magothy Formation and Matawan Group which form the
Magothy Aquifer, and were deposited in the late Cretaceous approximately 75 million years ago
following a period of erosion of the Raritan Clay. These deposits are found in the vicinity of the
site at an elevation equivalent to sea level indicating a thickness of approximately 700 feet
(Lubke, 1964). The lower portion of the Magothy rests directly on the clay member of the
Raritan formation and consists largely of brown and gray coarse sand, gravel with some clay.
The upper portion of the Magothy includes white, gray and brown interbedded clay, fine to
medium sand and silt and some lignite.

During the Tertiary period (65 million to 2 million years ago) there was erosion of Cretaceous
deposits over much of Long Island due to hydrologic processes such as stream formation. Sea
level was low, and a large valley formed north of Long Island in what is now Long Island Sound.
Most of the surface sediments evident on Long Island were deposited during the glacial advances
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of the Pleistocene epoch, Quaternary period (2 million years ago to 10,000 years ago). The
Pleistocene was marked by cycles of glacial advance and subsequent retreat producing morainal
and glaciofluvial (outwash) sediments on top of the Magothy Formation and Matawan Group.
These Quaternary sediments, which consist of clay, silt, sand, gravel, and boulders, comprise the
deposits of the Upper Glacial Aquifer. The glacial outwash deposits of the Upper Glacial Aquifer
are found at an elevation of 150 feet asl corresponding to the land surface indicating a thickness
of 150 feet (Lubke, 1964). These sediments predominantly consist of brown, yellow and gray
sands and gravels with localized clay lenses. The Ronkonkoma and Harbor Hills Terminal
Moraines were deposited as part of this Upper Glacial deposit along the spine and the North
Shore of Long Island as the glaciers retreated during the Wisconsin stage of the Late Pleistocene
(approximately 25,000 to 10,000 years ago) (Koszalka, 1983, p. 15). Low, flat outwash plains
formed southward as erosional processes carried sediments away from the moraines, and coastal
processes formed barrier beaches along the south shore as sea level rose.

Subsurface geological data was obtained from the property through the installation of several soil
borings at strategic locations on the subject property. The locations of these borings as weil as
individual boring log profiles are provided on the Grading and Drainage Plan (in a pocket at
the end of Volume 1). Review of the on-site boring logs indicate that subsurface soils generally
consist of semi-permeable silty to clayey sands from depths of approximately 2 to 14 feet below
ground surface (bgs). Soils underlying this silty/clayey sand layer are found to generally consist
of fine sands with traces of silt and gravet,

2.4 HYDROGEOLOGY
2.4.1} Surface Water/Wetlands

The subject property contains wetlands which originate in a 54 foot elevation area near Park
Avenue toward the easternmost part of the subject site which has frontage on Park Avenue. The
wetlands follow the land surface northwest, to a culvert which transmits water under a driveway
for a house on the subject property and to a pond area. The pond has lined sides and discharges
through an overflow to the 54 inch drainage system which runs down the south side of Park
Avenue.

The surface water on the subject property lies at an elevation above the regional water table and
is therefore considered a “perched” water body and does not intersect the underlying water table.

Occasional ponding is evident in a fow point at the northwest comner of the Kiruv site and
receives water from the watershed area associated with Woodhull Road, as well as a primitive
dewatering system installed on the subject property to divert water which seeps from hillsides on
the site or is trapped in shallow soils, from the houses located on the subject property. This
ponding area receives large guantities of water from off-site and on-site, and ultimately
overflows to the municipal pipe drainage system at the corner of Woodhull Road and Park
Avenue. This area is not a permanent surface water or wetland feature, but is important as a
privately owned drainage retention area which receives area runoff.
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2.4.2 Groundwater

The major water bearing units beneath the subject site are the Upper Glacial, Magothy and Lloyd
Aquifers (Jensen and Soren, 1974; Smolensky et al., 1989).

Groundwater on Long Island is derived from precipitation. Precipitation entering the soils in the
form of recharge passes through the unsaturated zone to a level below which all strata are
saturated. This level is referred to as the groundwater table. The groundwater table coincides
with sea level on the north and south shores of Long Island, and rises in elevation toward the
center of the island. The high point of the parabola is referred to as the groundwater divide.

The changes in elevation of the groundwater table create a hydraulic gradient which causes
groundwater to flow in a direction perpendicular to the contour lines of equal elevation (Freeze
and Cherry, 1979). Contour lines are lines of equal elevation of groundwater as inferred
between observation well points mapped by the SCDHS. The lines of equal elevation assist in
determining the generalized direction of groundwater flow in the water table aquifer. In an
isotropic aquifer (an aquifer where the conductivity is the same in the horizontal and vertical
directions), groundwater moves perpendicular to the contour lines (Freeze and Cherry, 1979).
Although the hydrogeologic units are not isotropic on Long Island, this principle may be used to
approximate the direction of groundwater flow. The configuration of the water table and the
location of the groundwater divide will change as groundwater elevations fluctuate.

The subject parcel lies north of the regional groundwater divide, based upon the USGS water
table map from 1999 shown in Figure 5 (Attachment A). The flow of groundwater for areas
north of the regional groundwater divide is generally to the north; for the project site,
groundwater flow 1s toward the north-northwest. Review of the 2000 USGS water table map
indicates that the upper surface of the groundwater table in the area of the site lies at
approximately 28 feet above mean sea level (msl). This is substantially below water table
clevations identified in on-site boring logs which identifies groundwater at an elevation of
approximately 45 feet above msl in the northern end of the property; this indicates that the water
identified in these borings is “perched” as will be discussed herein. Based on the results from
these borings as well as property elevations which range from 48 to 120 feet above msl it is
estimated that the water table lies at depths ranging from between 20 to 92 feet bgs at the site.

Review of logs for additional borings installed in other portions of the site further supports the
finding that “groundwater” noted in soil borings is “perched” water given the presence of
subsurface water at significantly higher elevations within the range of 50 to 70 feet above msl.
Further examination of the boring logs reveal the presence of semi-impermeable layers of clayey
sands and hardpan material consisting of silty sands that retards the downward migration of
recharge to the underlying water table and ultimately results in the creation of perched water
zones at the site.

The groundwater budget for an area is expressed in the hydrologic budget equation, which states
that recharge equals precipitation minus evapotranspiration plus overiand runoff (SCDHS, 1987-
2; p. 5-29). This indicates that not all rain falling on the land is recharged. Loss in recharge is
represented by the sum of evapotranspiration and overland runoff. The equation for this concept
is expressed as follows:

NPSY

MNELSTN PORE £ WwODPHS, LT P 6
BT IR SIAAE TS ¢ PLANSGNIG « OO0 TS age




Kiruv Estates
Water Resource/
Watershed Analysis Study

R=P-(E+Q)

where: R =recharge
P = precipitation
E = evapotranspiration
Q = overland runoff

Nelson, Pope & Voorhis, LLC has utilized a microcomputer model developed for exclusive use
of NP&YV for the purpose of predicting both the water budget of a site and the concentration of
nitrogen in recharge. The model, referred to as SONIR (Simulation of Nitrogen in Recharge),
utifizes a mass-balance concept to determine nitrogen in recharge. Critical in the determination
of nitrogen concentration is a detailed analysis of the various components of the hydrologic
water budget, including recharge, precipitation, evapotranspiration and overland runoff. The
basis for this method of nitrogen budget analysis is well established, and similar techniques have
been used to simulate nitrogen in recharge as published by the New York State Water Resources
Institute, Center for Environmental Research at Comell University, Ithaca, New York (BURBS -
A Simulation of the Nitrogen Impact of Residential Development on Groundwater; Haghes et
al,, 1985). The SONIR model includes four (4} sheets of computations: 1) Data Input Field; 2)
Site Recharge Computations; 3) Site Nitrogen Budget; and, 4) Final Computations. There are a
number of variables, values and assumptions concerning hydrologic principles, which are
discussed in detail in a user manual developed for the SONIR Model and provided in Appendix
B-1.

The model has been run for water budget and nitrogen parameters for Existing Conditions. The
results of this analysis are presented in Appendix B-2. The SONIR model was run for the
project site based on current site conditions (Table 1) in order to provide a basis for comparison.
The 7.07-acre site currently has a total site recharge of 20.21 inches per year, or 3.88 million
gallons per year (MGY) over the entire site.

TABLE 1
SITE COVERAGES

Coverages (acres):
Buildings
Paved
Gravel/Pervious
Mapped Wetlands (2) 0.89
Lawn (3) 1.77
Successional Forest 4,03
TOTAL 7.07
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2.4.3 Surface Water/Groundwater Interaction

The groundwater and surface water relationship of the Kiruv Estates site is a function of many
physical resource conditions including:

topographic elevations;

water table elevations;

the resultant depth to the regional water table;

surface soils and land cover;

site and area drainage patterns;

subsurface geology;

precipitation and vertical/horizontal transport of recharge;

presence and source of surface water; and

perched water if present due to precipitation and subsurface geology.

These physical conditions are described in the preceding sections of this report; however, the
inter-relationship of ali of these factors must be considered together in determining groundwater,
surface water interaction. The physical environmental factors which includes these conditions,
can be very complex. A summary of each physical factor is provided herein, in order to
document and analyze groundwater and surface water interaction on the subject site.

Topography
The subject site is located within a regional topographic feature area that is a glacial meltwater

swale forming a southeast to northwest trending valley that leads to Heckscher Pond and
Huntington Harbor. Park Avenue was placed in the low point of the natural feature valley.
Woodhull Road is placed in a south to north trending valley of the same geologic origin, which
connects with the larger valley associated with Park Avenue. The Kiruv Estates project site is
located at the confluence of these two natural features; the south part of the site straddies the
“divide” between these features resulting in topography that slopes west toward Woodhull Road
in the southwest part of the site, and east toward Park Avenue in the southeast part of the site.
These are the areas of steeper slopes that are protected either through dedication or restrictive
covenants as part of the proposed Kiruv Estates subdivision plan. Moving northward on the site,
the topographic becomes significantly less steep and the topographic trend becomes more north,
northwest toward the more dominant natural valley associated with Park Avenue. The regional
topographic elevation is illustrated in Figure 6 (Attachment A). The on-site topographic
elevations were determined using photogrammetric methods specific to the site and are
illustrated on the Preliminary Map of Kiruv Estates prepared by Nelson & Pope and included as
the Overall Layout Plan. The topographic elevation varies from nearly 120 feet above mean
seal level (msl) in the south part of the site, to the base of the steeper slope area with topography
in the range 75 feet above msl, to a low of approximately 48 feet above msl in the northwest
comer of the site,

Water Table Elevations

The regional water table elevation at the subject site is determined by review of water tabie maps
prepared by government agencies based on synoptic annual monitoring of a large number of
regional wells. The water table elevation measurements are used to complete a contour map of
the water table, which illustrates the lines of equal elevation of groundwater over a large area.

NPGY
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The water table elevations may vary somewhat from year to year as a result of the quantity of
precipitation, but the general shape of the water table remains similar. In addition, the water
table elevations near the coast tend to vary less given the parabolic shape of the water table
which essentially has a “fixed” elevation of zero (0) at mean sea level on the north and south
shores. The water table rises toward the top of the parabola, roughly down the center “spine” of
Long Island; this forms the regional groundwater divide which results in a gradient down the
slope of the parabola to the north and south. The subject site lies north of the regional
groundwater divide, indicating that groundwater flow is generally toward the north due to the
gradient caused by the slope of the water table. The fluctuation of water table elevations is
greater toward the center of the Island (or the top of the slope) given the parabolic shape and the
angle or gradient formed at the north and south shores.

The source for this information is the Suffolk County Department of Health Services (SCDHS)
an agency which performs water level monitoring and periodically publishes a water table
contour map. Figure 1 (Attachment A) provides an illustration of the water table map for the
area of the Huntington Harbor complex south to beyond the regional groundwater divide. The
maximum elevation contour shown is 100 feet above msl, with the water table decreasing in
elevation toward the north and south. The zero (0) contour is at the coastline, with contour
intervals of 10 feet shown. The 10 foot contour is nearest the coast, the 20 foot contour is north
of Route 25A, and the 30 foot contour is south of Route 25A. The subject site lies in the area
between the 20 and 30 foot contours, and is estimated to have a regional water table elevation of
approximately 28 feet.

Depth to Water

Given the topographic elevations of the land surface, the depth to groundwater varies from as
shallow as 20 feet at the northwest part of the site, to as deep as 92 feet in the south part of the
site. As indicated the depth to water may vary from year to year depending upon annual
precipitation and precipitation preceding the monitoring event, but given the location of the site
with respect to the coast, fluctuations of several feet at most would be anticipated, where greater
fluctuations would occur toward the center of the Island.

Surface Soils and [.and Cover

Surface soils determine land cover vegetation types (based on fertility, slope, etc.) and the
combination of soil permeability and vegetation determine the amount of evapotranspiration
(transfer of water to the atmospheric), surface runoff (overland flow) and recharge (vertical
migration of water to the water table). The north and east parts of the subject site are Jocated in
Riverhead and Haven sotls (RhB), which are soils associated with areas of development and may
be comprised of Carver, Plymouth, Haven and Riverhead soils subject to modification due to
development. Regional development, and particularly areas developed prior to today’s drainage
containment standards, tends to increase runoff as a result of impervious surfaces. The south
part of the site is located in Carver and Plymouth sands with steep slopes (CpE); these soils are
coarse-textured and well-drained and are found on the sides of meltwater swales, such as the
Woodhull Road valley area. Soils on site are illustrated int Figure 3 (Attachment A).

The historic construction of roads at the base of the Park Avenue and Woodhull Road valleys
would increase runoff, as would additional development of residential, commercial, institutional
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and transportation related uses, particularly if built decades ago. This is the case in the areas
south of and “upslope” of the subject site.

Drainage Pattermns

The volume of runoff is dependent upon the surface soils and land cover, and the transport of
surface runoff is dependent upon area topography. The watershed which includes the subject
property is illustrated in Figure 7 (Attachment A). The blue line was constructed by
interpolating watershed divides based on topographic ridges and depicts the general “upslope”
area which contributes overland flow toward the subject site. A primary watershed contributing
factor 1s the Woodhull Road valley, which comprises a large area where runoff is directed to the
base of the valley and flows downward as a result of gravity toward the subject site. The Park
Avenue valley is very large as well; however, drainage features in the road collect and transport
runoff northwest toward outfall areas at lower elevations than that of the Kiruv site.

An interesting drainage feature is the wetland/surface water area located partially on the subject
property. Drainage is expected to be a partial source of water to this feature given the proximity
to Park Avenue, similar elevation to Park Avenue, and the substantial volume of water generated
in the Park Avenue watershed to the southeast. The drainage patterns on the subject site are such
that some overland flow on the southeast part of the site is directed toward the wetland/surface
water area; however, there is a divide on the property where overland flow would bypass the
pond and be directed toward the low point in the northwest corner of the Kiruv Estates site. In
general drainage patterns are such that water flows downslope as illustrated in blue arrows in
Figure 2 (Attachment A).

Surface Water

The subject property contains wetlands which originate in a 54 foot elevation area near Park
Avenue toward the easternmost part of the subject site which has frontage on Park Avenue. The
wetlands follow the land surface northwest, to a culvert which transmits water under a driveway
for a house on the subject property and to a pond area. The pond has lined sides and discharges
through an overflow to the 54 inch drainage system which runs down the south side of Park
Avenue. During visits to the site, the pond overflow was observed in catch basins downstream
of the overflow. This is important in cousidering the origin of water to the wetlands and pond
which is further described below.

The surface water on the subject property lies at an elevation above the regional water table and
1s therefore a “perched” water body. Given the elevation of the water table in the range of 28
feet, and the topographic elevations surrounding the wetlands and pond on site in the range of 54
feet, the depth to water in this area of the site is 26 feet, therefore, the pond could not achieve a
depth to intersect the regional water table and the water table would not rise to the elevation of
the land surface.

The conclusion that the wetlands and pond are perched features is supported by the overflow of
pond water to the street drainage system, which physically shows the elevated nature of this
water feature as it overflows, dropping in elevation to the stormwater pipe. Given the finding
that the regional water table is 26 feet below the land surface in this location, this condition is not
unexpected.

NELSTN PDEE & VOOPHIS, Luk
EMIFICINAENTAL, ¢ PLANNTNG » CONGLL TING Page 10



Kiruy Estates

Water Resource/

Watershed Analysis Study

Occasional ponding is evident in the 48 foot low point at the northwest corner of the Kiruv site.

This low point receives water from the watershed area associated with Woodhull Road, as well

as a primitive dewatering system installed on the subject property to divert water which seeps

from hillsides on the site or is trapped in shallow soils, from the houses located on the subject

property. This ponding area is a logical collection area which receives large quantities of water

from off-site and on-site, and ultimately overflows to the municipal pipe drainage system at the

corner of Woodhull Road and Park Avenue. This area is not a permanent surface water or

wetland feature, but is important as a privately owned drainage retention area which receives
area runoft.

Subsurface Geology

Subsurface geology, and particularly geology effecting groundwater, surface water interaction, is
best determined by on-site test borings. Test borings were completed on the site on two
occasions by two different geotechnical contractors, both with reputable standing in the
environmental engineering field. Borings were installed on November 19, 1998 by Soil
Mechanics Dnlling Corp. and on December 14, 2004 by MacDonald Geoscience. Borings were
installed in different locations, though in some cases the 2004 borings were installed near prior
1998 borings. The profiles prepared as a result of these borings are illustrated on the Grading
and Drainage Plan (in a pocket at the end of Volume 1).

Test borings were reviewed primarily for the purpose of determining the groundwater, surface
water inter-relationship. The silt content as described in vertical intervals is important in
determuning the potential for water retention in the soils underlying the property. Each boring
installed by imndependent contractors in 1998 and 2004 make note of groundwater at various
depths within the boring. These notations are tabulated together below (Table 2) in order of
increasing land surface elevation where the boring was installed, and the observed water in the
boring:

TABLE 2
LAND/WATER ELEVATIONS OF SOIL BORINGS

‘Boring: | ‘B-IA.[ 'B-1B | B2A |"B2B | B3A | .B4A | B-3B [ B-4B |

Ground®* | 48.8 49.0 S0.1 53.5 53.7 59.1 62.2 72.8

Water** | 42.6 46.6 45.2 52.7 48.0 51.7 59.8 62.7 62.0

Notes: * Ground refers to land surface elevation above msl at location of boring based on profiles in Grading and
Drainage Plan.
#* Water refers to observed water elevation above msl in soil borings installed.

Several findings are evident in review of the soil borings. First, the results are highly variable
with little correlation between borings that are at similar elevations and in similar locations. This
would be expected to some extent given the fact that two different contractors instalied the
borings approximately 6 years apart; however, the degree of variability is suspicious. Second,
the elevation of groundwater beneath the site is 1 the range of 28 feet, and is not expected to
exceed 30 feet. All borings noted water at elevations well above the regional water table.

Review of the soil profiles finds extreme variability and various layers of silt-bearing soils
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Precipitation and Recharge

The soils on site will recharge water; however, downward migration is retarded by the
permeability of these soils and dependent upon the depth of the lower permeability barrier, the
soils will retain moisture. As a result, horizontal flow of perched water may occur in the form of
surface seepage of water, flow toward the pond and wetlands and subsurface movement or

retention of water in the soils.

Subsurface Perched Water

The degree to which these soils retain moisture would also be highly variable dependent upon:
preceding precipitation events; season and temperature; location on site; and depth on site. As a
result, it is expected that water trapped in soils would be found at variable depths, in different
locations, during separate sampling events. It is also expected that surface manifestations of
water (surface seeps) would be variable on site depending upon the inspection date and the
factors noted above.

Findings
The following findings are relevant to this portion of the study with respect to the inter-
relationship of groundwater and surface water:

¢ Regional groundwater is found at an elevation of approximately 28 feet, and the land surface
varies from 48 feet to 120 feet resulting in a depth to groundwater of 20 to 92 feet.

* Based on the information analyzed herein, it is concluded that the wetlands and pond on site are
“perched” above the regional water table which is approximately 20 feet below the lowest point
on the property and 26 feet below the average pond elevation.

» Perched water may be found beneath the subject site dependent upon the subsoils present which
are variable but do show evidence of low permeability properties in many areas.

¢ Perched water migrate horizontally and become a surface seep or outflow to the pond/wetiands.
¢ Notations which indicate “groundwater” on the soil borings contained on the Grading and
Drainage Plan refer to perched water as all such notations are at an elevation above regional

groundwater,

* Subsoils do recharge to groundwater; however, this occurs at a slower rate than unconstrained
soils resulting in retention of water in the constrained soils, evident as perched water and seeps.

e [tis necessary to design a drainage system which addresses the soil characteristics noted herein.

3.0 STORMWATER RUNOFF/WATERSHED ANALYSIS
31 ANALYSIS PURPOSE AND PROCEDURE

Nelson & Pope has prepared a Stormwater Runoff Study to analyzed the pre and post
development conditions of the watershed area that contributes runoff to the subject property.
The focus of the study was to analyze the runoff, ponding and collection of stormwater for the
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ponding area in the northwest corner of the property as well as the catch basins at the intersection
of Woodhull Road and Park Avenue

To conduct the analvsis, PondPack Version 10.0 by Haestad Methods software package was used
to model stormwater runoff. This software generated runoff hydrographs for two, ten, fifty and
one hundred-year design storms (SCS TR-55 method) based on drainage basin characteristics
input by the user. The software was used to model the pre-developed and post-developed
conditions in order to analyze the impact on the town drainage system at the corner of Woodhull
Road and Park Avenue by developing the subject site.

The model used a variety of inputs which included design storm events, site hydrologic soil
group classifications, runoff curve numbers and time of concentrations to generate data outputs
required for an analysis of the study watershed area. The complete study analysis is provided in
Attachment B.

3.2 ANALYSIS RESULTS

The model was run to assess the effect that 2, 10, 50 and 100 year storm events would have on
runoff generated along the watershed area. Under existing conditions the watershed consists of
two (2) sub-shed areas which are separated by Woodhull Road. Results of the existing
conditions indicate Stormwater runoff from Area 1 (west of Woodhull Road) collects and ponds
in the northwest corner of the Kiruv Estates Site and, depending on the storm event, overflows to
the corner of Park Avenue and Woodhull Road. Stormwater enters the subject site on the east
side of Woodhull Road between the two existing homes where there is no curbing present. Some
of the gutter-flow along the east side of Woodhull Road bypasses this location but the majority
flows onto the Kiruv Estates Site. Table 3A shows the peak flows and cumulative runoff for
each storm event.

TABLE 3A
WATERSHED AREA 1 STORM EVENT RUNOFF VOLUMES

Storm Event * Peak Flow Cumulative Runoff Volume -
2 10 cfs 40,685 CF
10 20 cfs 82,198 CF
50 37 cfs 146,057 CF
100 41 cfs 163,002 CF

cfs - cubic feet per second
CF - cubic feet

Stormwater runoil from Area 2 drains to the comer of Park Avenue and Woodhull Road through
a valley gutter on the west side of Woodhull Road and is collected at the catch basins at the
comer. Table 3-2B shows the peak flow and cumulative runoff for each storm event.

NP&V

B0 Paes £, v““=s—<=
\E 1r1‘|:~r- ABRITAL v P AL EENE 8 S TING Page 13



Kiruv Estates
Water Resource/
Watershed Analysis Study

TABLE 3B
WATERSHED AREA 2 STORM EVENT RUNOFF VOLUMES

Storm Event Peak Flow Cumulative Runoff Volume
2 9 cfs 38,376 CF
10 21 cfs 81,414 CF
50 39 cfs 149,280 CF
100 44 cfs 167,488 CF

cfs — cubic feet per second
CF — cubic feet

Development of the site proposes a drainage system to detain on-site runoff and runoff from off-
site tributary areas. There is a small portion of woods at the south end of the site that is not
contained due to the steep topography. This area is to remain in its natural state and will
continue to runoff onto Woodhull Road. The project proposes to install new curbing and
drainage inlets along the east side of Woodhull Road, fronting the Kiruv Estates site, to contain
and collect stormwater runoff and prevent it from draining onto the Kiruv Estates Site. The new
curbing and drainage along the east side of Woodhull Road will increase the amount of flow to
the collection system at the corner of Park avenue and Woodhull Road. Table 4 shows the post-
development flow.

TABLE 4
WATERSHED AREA 3 STORM EVENT RUNOFF VOLUMES

Storm Event Peak Flow Cumulative Runoff Volume
2 17 cfs 72,005 CF
10 38 cfs 150,151 CF
50 70 cfs 272,381 CF
100 79 cfs 305,094 CF

cfs — cubic feet per second
CF -~ cubic feet

There are seven existing reticuline grates at the corner of Woodhull Road and Park Avenue.
Woodhull Road has a 4” crown allowing a maximum head of 47 over the inlet grates. Results of
the analysis indicates that the rate of flow for a 4” head is 13.41 cfs per grate. Therefore the totai
cfs for seven grates is 93.87 cfs. This total inlet capacity is more than adequate to contain up to a
100 year storm event. This far exceeds the town’s standard for sizing collection systems, which
only requires a 3-year storm event. In addition, the inlet capacity neglects the existing 4 curb
mlets and proposed drainage inlets that will also increase the capacity.

40 SUMMARY AND CONCLUSIONS

The subject site is located within a regional topographic feature area that is a glacial meltwater
swale forming a southeast to northwest trending valley that leads to Heckscher Pond and
Huntington Harbor. Park Avenue was placed in the low point of the natural feature valley.
Woodhull Road is placed in a south to north trending valley of the same geologic origin, which
connects with the larger valley associated with Park Avenue. The Kiruv Estates project site is
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tocated at the confluence of these two natural features; the south part of the site straddles the

“divide” between these features resulting in topography that slopes west toward Woodhull Road
in the southwest part of the site, and east toward Park Avenue in the southeast part of the site.

The Kiruv property lies in an area with a regional water table elevation of approximately 28 feet
and north of the regional groundwater divide, indicating that groundwater flow is generally
toward the north due to the gradient caused by the slope of the water table.

Given the topographic elevations of the land surface, the depth to groundwater varies from as
shallow as 20 feet at the northwest part of the site, to as deep as 92 feet in the south part of the
site. The depth to water may vary from year to year depending upon annual precipitation and
precipitation preceding the monitoring event, but given the location of the site with respect to the
coast, fluctuations of several feet at most would be anticipated, where greater fluctuations would
occur toward the center of the Island.

The north and east parts of the subject site are located in Riverhead and Haven soils (RhB),
which are soils associated with areas of development and may be comprised of Carver,
Plymouth, Haven and Riverhead soils subject to modification due to development. Regional
development, and particularly areas developed prior to today’s drainage containment standards,
tends to increase runoff as a result of impervious surfaces. The south part of the site is located in
Carver and Plymouth sands with steep slopes (CpE); these soils are coarse-textured and well-
drained and are found on the sides of meltwater swales, such as the Woodhull Road valley area.

The historic construction of roads at the base of the Park Avenue and Woodhull Road valleys
would increase runoff, as would additional development of residential, commercial, institutional
and transportation related uses, particularly if built decades ago. This is the case in the areas
south of and “upslope” of the subject site.

The volume of runoff is dependent upon the surface soils and land cover, and the transport of
surface runoff is dependent upon area topography. The watershed study area is approximately
23 acres in size and is within an approximately 450 foot wide area which extends along the
tength of Woodhull Road between Hilaire Drive and Park Avenue. A primary watershed
contributing factor to this area is the Woodhull Road valley, which comprises a large area where
runoff is directed to the base of the valley and flows downward as a result of gravity toward the
subject site. The Park Avenue valley is very large as well; however, drainage features in the
road collect and transport runoff northwest toward outfall areas at lower elevations than that of
the Kiruv site.

Drainage is expected to be a partial source of water to the surface water feature found on the
property given the proximity to Park Avenue, similar elevation to Park Avenue, and the
substantial volume of water generated in the Park Avenue watershed to the southeast. The
drainage patterns on the subject site are such that some overland flow on the southeast part of the
site is directed toward the wetland/surface water area; however, there is a divide on the property
where overland flow would bypass the pond and be directed toward the fow point in the
northwest corner of the Kiruv Estates site. In general drainage patterns are such that water flows
downslope.

NPCY
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The subject property contains wetlands which originate in a 54 foot elevation area near Park
Avenue toward the easternmost part of the subject site which has frontage on Park Avenue. The
wetlands follow the land surface northwest, to a culvert which transmits water under a driveway
for a house on the subject property and to a pond area. The pond has lined sides and discharges
through an overflow to the 54 inch drainage system which runs down the south side of Park
Avenue. During visits to the site, the pond overflow was observed in catch basins downstream
of the overflow.

The surface water on the subject property lies at an elevation above the regional water table and
is therefore a “perched” water body. Given the elevation of the water table in the range of 28
feet, and the topographic elevations surrounding the wetlands and pond on site in the range of 54
feet, the depth to water in this area of the site is 26 feet, therefore, the pond could not achieve a
depth to mtersect the regional water table and the water table would not rise to the elevation of
the land surface.

The conclusion that the wetlands and pond are perched features is supported by the overflow of
pond water to the street drainage system, which physically shows the elevated nature of this
water feature as it overflows, dropping in elevation to the stormwater pipe. Given the finding
that the regional water table is 26 feet below the land surface in this location, this condition is not
unexpected.

Occasional ponding is evident in the 48 foot low point at the northwest corner of the Kiruv site.
This low point receives water from the watershed area associated with Woodhull Road, as well
as a primitive dewatering system installed on the subject property to divert water which seeps
from hillsides on the site or is trapped in shallow soils, from the houses located on the subject
property. This ponding area is a logical collection area which receives large quantities of water
from off-site and on-site, and ultimately overflows to the muuicipal pipe drainage system at the
corner of Woodhull Road and Park Avenue. This area is not a permanent surface water or
wetland feature, but is important as a privately owned drainage retention area which receives
area runoff.

Subsurface geology, and particularly geology effecting groundwater, surface water interaction, is
best determined by on-site test borings. Test borings were completed on the site on two
occasions by two different geotechnical contractors on November 19, 1998 by Soil Mechanics
Drilling Corp. and on December 14, 2004 by MacDonald Geoscience. Borings were installed in
different locations, though in some cases the 2004 borings were installed near prior 1998
borings.

Test borings were reviewed primarily for the purpose of determining the groundwater, surface
water inter-relationship. The silt content as described in vertical intervals is important in
determining the potential for water retention in the soils underlying the property. Each boring
installed by independent contractors in 1998 and 2004 make note of groundwater at various
depths within the boring.

NPCY
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Several findings are evident in review of the soil borings. First, the results are highly variable

with little correlation between borings that are at similar elevations and in similar locations. This

would be expected to some extent given the fact that two different contractors installed the

borings approximately 6 years apart; however, the degree of variability is suspicious. Second,

the elevation of groundwater beneath the site is in the range of 28 feet, and is not expected to
exceed 30 feet. All borings noted water at elevations well above the regional water table.

Review of the soil profiles finds extreme variability and various layers of silt-bearing soils.

The soils on site will recharge water; however, downward migration is retarded by the
permeability of these soils and dependent upon the depth of the lower permeability barrier, the
soils will retain moisture. As a result, horizontal flow of perched water may occur in the form of
surface seepage of water, flow toward the pond and wetlands and subsurface movement or
retention of water in the soils.

The degree to which these soils retain moisture would also be highly variable dependent upon:
preceding precipitation events; season and temperature; location on site; and depth on site. As a
result, it is expected that water trapped in soils would be found at variable depths, in different
locations, during separate sampling events. It is also expected that surface manifestations of
water (surface seeps) would be variable on site depending upon the inspection date and the
factors noted above,

The following findings are relevant to this portion of the study with respect to the inter-
relationship of groundwater and surface water:

¢ Regional groundwater is found at an elevation of approximately 28 feet, and the land surface
varies from 48 feet to 120 feet resulting in a depth to groundwater of 20 to 92 feet.

¢ Based on the information analyzed herein, it is concluded that the wetlands and pond on site are
“perched” above the regional water table which is approximately 20 feet below the lowest point
on the property and 26 feet below the average pond elevation.

¢ Perched water may be found beneath the subject site dependent upon the subsoils present which
are variable but do show evidence of Jow permeability properties in many areas.

» Perched water migrate horizontally and become a surface seep or outflow to the pond/wetlands.

* Notations which indicate “groundwater” on the soil borings contained on the Grading and
Drainage Plan refer to perched water as all such notations are at an elevation above regional
groundwater.

¢ Subsoils do recharge to groundwater; however, this occurs at a slower rate than unconstrained
soils resulting m retention of water in the constrained soils, evident as perched water and seeps.

» [t is necessary to design a drainage system which addresses the soil characteristics noted herein.

The results of the watershed analysis study demonstrate that the existing drainage inlets at the
comer of Woodhull Road and Park Avenue are capable of handling the additional flow from
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Woodhull Road caused by constructing new curbing along the east side of the road. Although

the existing drainage was determined to be adequate, new drainage inlets and piping are
proposed to decrease the gutter flow along the east side of the road.

The study results also indicate that by providing an on-site stormwater collection and detention
system as a part of development the site would be removed from the watershed tributary to the
comer of Park Avenue and Woodhull Road. The proposed system will collect and detain
stormwater on-site and eliminate the current overflow at the northwest corner of the site onto
Park Avenue.

In Summary, the development of the proposed subdivision will have no adverse impacts on the
Town’s drainage system at the comer of Park Avenue and Woodhull Road. The proposed
development will in fact help to improve the existing stormwater collection system on Woodhuil
Road and at the intersection with Park Avenue.
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FIGURE 6
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FIGURE 7

WATER SHED & HYDROLOGICAL FEATURES

Source: Comprehensive Storm Drainage Study Plan for Town of Huntington, 1980
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SECTION1

KIRUV ESTATES, HUNTINGTON
STORMWATER RUNOFF STUDY

INTRODUCTION

1.1 Purpose of Stormwater Runoff Study

1.2

The purpose of this study is to analyze the Pre-developed and Post-developed conditions of
the watershed tributary to the Kiruv Estates Project and the comer of Park Avenue and
Woodhull Road. This study analyzes the runoff, ponding, and collection of stormwater for
the following:

a. The ponding area in the northwest corner of the Kiruv Estates site and the catch basins
at the intersection of Woodhull Road and Park Avenue during pre-developed
conditions.

b. The ponding area in the northwest corner of the Kiruv Estates site and the catch basins
at the intersection of Woodhull Road and Park Avenue during post-developed
conditions.

Watershed Characteristics

1.2.1

1.2.2

1.2.3

1.2.4

Watershed Boundary

The boundary of the watershed is indicated in Figure 1-1. The total watershed
area is approximately 23 acres.

Land Uses

The land uses of the watershed consist mainly of single-family residences,
overgrown brush and woods. Figure 1-1 indicates the land uses within the study
area.

Soils

The soils within the study area can all be classified into hydrologic groups using
the soils conservation service groups A through D. Group A represents soils with
the lowest runoff potential and D represents the highest runoff potential. All
soils within the study area are either A or B. Figure 1-2 indicates the soils
classifications for the study area.

Stormwater Drainage Facilities

The stormwater drainage facilities within the area of study include drainage
swales, catch basins, conveyance piping, and a natural retention ponding area.
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FIGURE 1-1

WATERSHED AND LAND USE MAP
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September 2005

Topography

The watershed area has a hilly topography that flattens out to the north at the
mtersection of Woodhull Road and Park Avenue. Elevations in this arca range
from 190 feet to approximately 50 feet above sea level. See Figure 1-1 for a
clear presentation of this topography.
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2.1

2.2
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STORMWATER RUNOFF MODEL INPUT

Stormwater Runoff Design Software & Methodology

September 2005

To model the stormwater runoff, PondPack Version 10.0 by Haestad Methods software
package was used (See Appendix I). This software generated runoff hydrographs for two,
ten, fifty and one hundred-year design storms (SCS TR-55 method) based on drainage
basin characteristics input by the user. The software was used to model the pre-developed
and post-developed conditions to analyze the impact on the town drainage system at the
corner of Woodhull Road and Park Avenue by developing the Kiruv Estates site.

Model Input Data

22.1 Design Storms

SCS TR-55 — Appendix B indicates that the watershed is located in a Type III
rainfall distribution area. The 24-hour rainfall depths are shown in Table 2.1

(See Appendix II)
Table 2-1
24-Hour Design Rainfalls
Design Storm (Years) 24-Hour Rainfall (Inches)
2 3.5
10 5.0
50 7.0
100 7.5

222 Hydrologic Soil Groups

The project site is underlain by soils classified as Groups A and B according to

SCS TR-55 Appendix A.

223 Pre-developed Runoff Curve Numbers and Time of Concentration

The Pre-developed condition consists of two sub-shed areas. Figure 2-1
indicates the boundaries of the two areas. Appendix III provides a detailed
description of the different soil and surface characteristics for each of the two
areas. Table 2-2 lists the calculated weighted curve numbers for the two areas.

Table 2-2
CN Values Pre-development

Sub-shed Area

CN Values

1

70

2

67
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The time of concentration calculations for the two areas are included in Appendix IV.
Table 2-3 lists the time of concentration for the pre-developed areas.

Table 2-3
Time of Concentration Pre-development

Sub-shed Area " Time of Concentration
1 12 min.
2 10 min.

224 Post-developed Runoff Curve Numbers and Time of Concentration

The Post-developed condition consists of a single shed area. Figure 2-2
indicates the boundary of the area. Appendix V provides a detailed description
of the different soil and surface characteristics for the area. Table 2-4 lists the
calculated weighted curve numbers for the area.

Table 2-4
CN Values Post-development

Sub-shed Area CN Values
3 68

The time of concentration calculation for this area is included in Appendix VL. Table
2-5 lists the time of concentration for the post-developed area.

Table 2-5
Time of Concentration Post-development

Sub-shed Area Time of Concentration
3 11 min.
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SECTION3 PRE-DEVELOPMENT STORMWATER RUNOFF OUTPUT DATA

Pre-Developed Areas 1 and 2 Runoff Hydrographs

Figures 3-1 thru 3-8 represent the pre-developed area runoff hydrographs for the two, ten,
fifty and one hundred year storms for areas 1 and 2 respectively (See Appendix VII).

Analysis of Pre-Development Stormwater Runoff

Stormwater runoff from Area 1 collects and ponds in the northwest corner of the
Kiruv Estates Site and, depending on the storm event, overflows to the corner of
Park Avenue and Woodhull Road. Stormwater enters the Kiruv Estates Site on the
east side of Woodhull Road between the two existing homes where there is no
curbing present. Some of the gutter-flow along the east side of Woodhull Road
bypasses this location but the majority flows onto the Kiruv Estates Site. Table 3-1
shows the peak flows and cumulative runoff for each storm event.

Table 3-1 {Area 1)

Storm Event Peak Flow Cumulative Ranoff Volume
2 10 cfs 40,685 C.F.
10 20 cfs 82,198 C.F.
50 37 cfs 146,057 C.F.
100 41 cfs 163,002 C.F.

Stormwater runoff from Area 2 drains to the corner of Park Avenue and Woodhull Road
through a valley gutter on the west side of Woodhull Road and is collected at the catch
basins at the corner. Table 3-2 shows the peak flow and curmulative runoff for each storm

event.

Tabhle 3-2 (Area 2)

Storm Event Peak Flow Cumulative Runoff Volume
2 9 cfs 38,376 CF.
10 21 cfy 81,414 C.F.
50 39 cfs 149,280 CF,
100 44 cfs 167,488 C.F.
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Kiruv Estates, Hunfington
Stormwater Runoff Study
September 2005

SECTION 4 POST-DEVELOPMENT STORMWATER RUNOFF OUTPUT DATA

4.1

4.2

Post-Development Area Runoff Hydrographs

Figures 4-1 thru 4-4 represent the post-development area runoff hydrographs for two, ten,
fifty and one hundred-year storms (See Appendix VIII).

Analysis of Post-Development Stormwater Runoff

The Kiruv Estates site proposes a drainage system to detain on-site runoif and
runoff from off-site tributary areas (see Stormwater Management System
Engineering Report). There is a small portion of woods at the south end of the site
that is not contained due to the steep topography. This area is to remain in its
natural state and will continue to runoff onto Woodhull Road. The project proposes
to install new curbing and drainage inlets along the east side of Woodhull Road,
fronting the Kiruv Estates site, to contain and collect stormwater runoif and prevent
it from draining onto the Kiruv Estates Site. The new curbing and drainage along
the east side of Woodhull Road will increase the amount of flow to the collection
system at the corner of Park avenue and Woodhull Road. Table 4-1 shows the
post-development flow.

Table 4-1 (Area 3)

Storm Event Peak Flow | . Cumulative Runoff Volume:
2 17 cfs 72,005 C.F.
10 3B cfs 150,151 C.F.
50 70 cfs 272,381 CF.
100 79 cfs 305,004 CF.

There are seven existing reticuline grates at the corner of Woodhull Road and Park
Avenue. Woodhull Road has a 4” crown allowing a maximum head of 4” over the
inlet grates. Figure 4-5 represents the rate of flow for each grate’s inlet capacity
for a measured head. Based on this figure the rate of flow for a 4” head is 13.41 cfs
per grate. Therefore the total cfs for seven grates is 93.87 cfs. This total inlet
capacity is more than adequate to contain up to a 100 year storm event. This far
exceeds the town’s standard for sizing collection systems, which only requires a 3-
year storm event. In addition, the infet capacity neglects the existing 4 curb inlets
and proposed drainage inlets that will also increase the capacity.
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RATE OF FLOW CALTULATIONS
FOR #2121C 7/ 21350 WIDE RETICULINE GRATE

A 7.8 sa. & OPEN AREA OF GRATE
s 0.80 ORIFICE COEFFICIENT (Square Sdges)
f 5.8 CLOGGING FACTOR
g 32.20 fuisec.? ACCELERATION OF GRAVITY
h ® MEASURED HMEAD OF WATER ON GRATE
Q oo, fieme,  DIBCHARGE OF WATER

CALCULAGE FLOW RATE USING THE FOLLOWING FORMULA
Q={zAfZgh 3 ¥

HEAD fin) - RATE OF FLOW (. fisec)

1 6.71
2 S 4R
3 11 B2
[T 54d]
5 45,00
B8 18.43
RATE OF FLOW
17.00 -
16.00 S — //
“15.00 +— — /
14.00
132.00

42.00 : /

+1.00 /

INLET CAPACITY {cu. f.eec

10.00 —
2.00 ,/
8.00 £ ;
7.00 ,/
8.00 - '
1 2 5

3 4
HEAD {in.)

FIGURE 4-5
RATE OF FLOW CALCULATIONS



Kiruv Estates, Huntington
Stormwater Runoff Study
September 2005

SECTION 5 SUMMARY

The purpose of this watershed study was to determine the impacts on the Town’s drainage system
at the comer of Park Avenue and Woodhull Road by developing the Kiruv Estates Site. The
study showed that the existing drainage inlets at the corner are capable of handling the additional
flow from Woodhull Road caused by constructing new curbing along the east side of the road.
Although the existing drainage was defermined to be adequate, new drainage inlets and piping are
proposed to decrease the gutter flow along the east side of the road.

The study also showed that by providing an on-site stormwater collection and detention system,
the Kiruv Estates site would be removed from the watershed tributary to the comer of Park
Avenue and Woodhull Road. The proposed system will collect and detain stormwater on-site and
eliminate the current overflow at the northwest corner of the site onto Park Avenue.

In Summary, the development of the Kiruv Estates subdivision will have no adverse impacts on
the Town’s drainage system at the corner of Park Avenue and Woodhull Road. The proposed
development will in fact help to improve the existing stormwater collection system on Woodhull
Road and at the intersection with Park Avenue.
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PONDPACK'

Pack® i5 a powerfrl stormbater rogram
that analyzes a tremendous range of sttuations —
from simple sites to complex networked watersbeds. The
program analyzes pre- and posi-developed watershed
conditions and sizes ponds. It giso comprtes

TEN

T ETEEE
T e}

outlet rating curves wilh tailwater effects, accaun#
for pond infiltration, calculates pond detention imes,
and anaiyzes channels. FondPack for Windows even
bandles interconnected pond routing with divergent
(multiple) oufalls.

PondPack's new Windows® interface inciudes point and
click toalbar controls thar allow for quick and easy iay-
aut of corniete watersbed nemaﬂe- sysrems. S L
the mouse to insert runoff areas, ponds, channels, diver-
sions, and tidal outfalls, Use the mouse 1o select, drag,
drop, and wmove any element in the system. Doubig-click
amy elemernit of the network to display and edit the
selected ttem. The tutorials will guide you through the
soffware, Or YOu CAN GLCEsS the exiensive coNiex: sansi-
tive Help svstem to instantiy view derails concerming the

curven: sk Work ir Merric, Bngiish, or wixed units.

At zhe press of ¢ buiion, ];14113? scalabie color grapbs
display multiple scanarios on YOuUr screen. FPondback for
Windows grapbically displays such items as watershed
diagrams, bydrograpbs, rainfall curves, FD-F curuves, out
let rating curves, volume CUTVES, elepation versus hmne,
volume versus time, cross sections, channel TaENG
curves, and g wide variety of otber input and owlput
parameters. All graphics are fully AurnCAD® comparibie.

PondPack for Windows builds customized reporis
(organized by categoryl, and gutomatically creates
sechion and pagé numbers, table of contents, and index.,
Duickly creaie an exec#ﬁve summary for an entire
odtarshed, or bulld an eiaborate drainage repori
showing any or all raport items.

Wat=rshed Networks and Interconnected
“Pond Modeling (ICPM)

» Model fully networked watershed scenarios with
muitiple areas, reaches, and ponds, including inter-
connected diversions.

Tioed Dutisll
infuences OQutlet

» Analyze multinle connected ponds with backwater
affacts,

¢ Model tidal outfallc.

e+ Caleulate reverse fiow autormatically (or prevent

raverse flow by incorporating flap gates).
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= T ML

]

Maintain mode! stability through the exciusive
STABIT™ technology. This provides computational
robustness for even the most complex networks.

Bydrograph Procedures

« Choose the 5C5 Unit Hydrograph
method (for both trizngular & curvilinear methods),
and make use of the 5CS unit hydrograph shape

fnoinr adivsiment.

TEn! it . Tirme
TYRE [ TYPEL, TYFE L TYFER

» Use Rational Method Q/Qp ten;plates or the Modified
Rational Method to comptte -D-F-based hydrographs.

» Compute an instaniansous hvdrograph and routs #

using the Santa Barbara Urban Hydrograph procedure.

» Take advantage of the Dekalb County Methods.

s Add uniimitad hydrographs at any junction, pont,
sl T T )

"Rainfall and Ruonoff Compirtations

« Mode! any duration or distribution, for synthetic or
real storm events. There is no limit to the number
of storm events that can be modeled within any run.

F-
o
[
o
L.
£ um
151
[

+ incorporate Bulletin 70 and 71 rainfall distribution
data for the Midwest U.5,

= Compute runoff volume from SC5 Curve Numbers

{CNs). PondPack can also autornatically adjust

TN valu=s,

e Model average infiltration.
Time of Concentration

» Use the SC3 Graphical Peak Discharge metnod.

_ » Define the time of concentration directly, or by
e Cenerate rainfall distributions from tabular -D-F L , ey e x
. choosing from the buiit-in computations for all pop-

datz, or from i-DX-F eguanions. | s L -
' uiar methods, including: Carter, Eaglssor,

« Compute peak discharge with the Rational Methog, Espay/Winslow, FAA, Kerby/Hathaway, Kirpich,

using various watershed coefficients (T values),

PondPack automatizally weights C coelficients.

Langth/Velocity, ST5 Lag, ant! TR-55 {sheat, shaliow

concentrated and channa! flow).

S L pm memee s Gmear s STty T ODETFOE LIRA



PONDPACK®

Use the PQuick-
Te* pop-up catcu- -
lator to compute
times of concan-

# User Dsiined

£ Carter

¢ Sagleson -

i Espey/Winslow

.» Define your pond by several available methods, in-

ciuding elevation versus contour area, slevation versus

1 AA Eguation

pianimeter area, and elevation versus voiume data.

g Kirpich (PAg * Model underground sloped, upsizad pipes for
: f Kirpich (TN \ ‘
Rovting g &
¥ Length'& Valocity detention.
‘ E SCE Lap - o . Leabie
* Take advantags E TR.55 Shest.Flow * Enter trapezoidal basin geometry, if applicabie.
of PondPack's TR-55 Shallow Conc. §|
. ¥ TR-55 Channel Flow #
interconnected Tt

pond support to
model multipie detention ponds in
series or within complex nstworks, .. . .. .

s Perfarm channel routing for all types of channels
(including pipes and natural chanmels).

« Use divarsions 1o :arh-pute flow spiits for ponds
with muitiple outfalls,

* include retention ponds in your model,

* Automatically account for pond and reach infilira-
tien from the watershed systermns. * Perform routing through prismatic open channals
such as parabolic, rectangular, triangular, and

trapezoidal sections.

+ Mode! natural channels (irregular shaped sactions

with variable Manning's roughness values).

* Rouw hydrographs through pipes.

Outlet Strocmres

Fler femsd

» Model any combination of outlet structures,
including the following: HDS-3 culverts, orifices,
broat-crested weirs, v-notch wairs, irragular wairs,

T T T T R T I o ey e T Y
L

standpipes, perforations, inlet baxes, or any

uzsr-defined structure.
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i g [T R

+ Customize your units {English,

Metric, or mixed),

s Create full graphics for network
diagrams, rainfall curves, I-D-F curves, hydrographs,

gkhas

4
L]
-

infilration hydrographs, time vs, pond elevatian,

time vz, pond voiume, channe! cross sections, flow

[N RN R

rating curves, volume rating curves, coefficient

curvas, and interconnected pond results.

§EsEhERbERRREEASS

» Compare muliipiz curves on a single graph.

LR L EEEEEELEEE L EELE]
BanEnrupERtRRNADNLRRRY

B

» Export all graphics {including schematic watershed
diagrams) to a DXF file, for import into AutoCAD,
Microstation, or any other drafting program.

' Generate comprehensive multiple rating curve
displays for interconnected pond. SOUHAG. oo v v m s e i i

+ st comprehensively for @ilwater flow dependencea. System Requirements

* PondPack for Windows requires & Penfium proces
sor 200Mhz or above, 64 MB RAM, & CD-ROM

 Account for pond infiltration and reach inflltration drive, and Windows NT, Windows 85, Windows %8,
automatically. or Windows 2000. '

¥arer Quality Best Management Practices (BMPs)

= Determine the minimum drain tirme.

» Analyze detention times,

> Cormpute first flush voiumes.

SRR

SFLETE

Desiyn EUrEy M., BOGSIL frem:

RETRTALL Gxts - Yymell Jemr
-

eporting and Grapiing

Make use of PondPack’s exciusive "Automated
Report Building" technology 10 automatically
create a complete drainage report, including
comprehensive table of contentz and index.

Crganize output by category.

= Customize vour reports fully - present the level

o dertail that vou want (from & summary © &

H L — i-
complete report), I
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PONDPACK’

URBAN HYDROLOGY & DETEINTION POND DESIGN

Easy-To-USE THREE-STEP SYSTEM

Besign detention ponds guickly using PondlPack’s exclusive three-step system.
You will streqmiine tbe design process with sasy-to-use layout tools, pop-up enrry
Jorms, extenzsive prapbics, and powerful analysis canabilities,

ANATYZE
-2 PRE- AND POST-DEVELOPED CONDITIONS

Apply.any rainfall duration or distribution fo
guickly assess diffarences between pre- and
post-cieveloped runoff rates. Graphically view
rainfall data and create custom reports 1o
establish target outflow rates for your ponds.

~y SiZE
4= PONDS & QUTLETS

Trim hours off grading plan efforts by estimat-
ing storage requirements before laying out the
first pond contour. ‘Next, use automated velume
and outiet structure calculation toois to see

if the contour jayout and outlet design meet
the expected storage requirements and targst
flow rates.

3 ROUTE
._# WATERSHED HYDROGRAPHS

Analyze anything from a singie pond to complex
watershed networks with channels, pipes, and
hundreds of interconnected ponds with unlimited
diversions. Quickly assess results by creating
customn reports based on user-defined criteria.
Fach report is automatically paginated, complete
with tabie of contentz and index.

INDIVIDUAL LICENSE
- [
e 1 2 3 0
- | 54,095 | 57,995 | 59,905 15149851
g | i HomiCAD, Cobnmet, SevemrlA0, SmmCAD. ooz, Cuf i Frosegeeer gt vepisard e of Motereed eethadz, b, HECER,, YEOSG. ol Ewetenl BEC] e waseeia of Homsot
oo _ T, ke, Al Al gme parmCAD uow Ervviomment Liesien mrm sGTRD WuEnas bF fannoast inc ES, antinin. st Attiuw o pobieen Tanmans 1 imimemem] SYSTEMS isstrds te,
'!::J MNETWORK LICENEE bt ARIOTENGD s o rapeen somaek of bamiay Sysrens, I, Wesones ond tha Witnsows eueyRs 7 e ik o o {operia, oo Rnes of peisr 2o oo mAT:
M :
-
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APPENDIX 2




Type.... Design Btorms
Name. ... Buffolk County
le.. .. I:M\1890M57110%

L]
-

-4

Page 2.01
Storm:
2005\Kiruv Watsrehed pre developmeEnt.pDpw

TEBIGH

Design Storm File,lD =

tozm Tag Name -

STORME SUMMARY

Suffelk County

q
-

Datz Typs, File, ID
Storm Fraquency =
Total Reinfall Depthwe
Duration Multipliaszr =
Resulting Duration =
Resulting Start Times

torm Tag Name =

Synthetic Storm TypeIzl 24hr

1l zx
2,7000 in
1
24.0000 hzs

L0000 hrs Step= .1000 brs ZEnd= 24.0000 hrs

2

Data Type, Flie, ID =
Storm Frequency -
Total Rainfall Depihe
Duration Multipliexr =
Resulting Duration =
Resulting Star:t Time=

Stporm Tag Hame =

Synthetic Stomm TypelIl 24nr

2 ¥r

3,5000 imn

1

24.0000 hrs

L0000 hrs tepe .1000 hrs End= 24.0000 hrs

5

Data Type, File, ID =
Storm Frequency - =
Total Rainfall Depih=
Duration Multiplier =
Resulting Duratiocn =
Resulting Start Time=

Storm Tag Name =

Synthetic Btorm TypeIll 24hr

5 wyx

4.5000 in

1

24.0000 hrs

. 0000 hrs fep= .1000 hrs End= 24,0000 hrs

10

Data Typs, File, ID =
torm Fregquency =
Total Rainfall Depthw
Duration Multiplier =
Regulting Duration =
Resulting Start Time=

Storm Tag Hame =

Synthetic Stowmm TypelZl 24hr
10 yr
5.0000 imn
1
24,0000 hrs
L0000 hrs Bre= L1000 hrs End= 24.0000 hrs

25

pata Type, File, ID =
Storm Freguency =
Tetal Rainrfall Depth=
Duration Multiplier =
kesulting Durstion =
Resulting Start Time=

Synthetic Stom TypeIll 24hr
25 yr
£,0000 in
1
24.0000 hrs

,0000 hrs Step= .1000 hrs End= 24,0000 hrs

-
-

S/N: 4EYYWHEBYTER

- e % s pm e A Y

Welson &« Fope
17 -2 LM O/15/2008



Type.... Design Btorms Page 2.02
Reme.... 3uffolk County oI
File,... I:3\220805\871310\2005\Kirur Wetershed pre developmant.obw

DESIGN STORMS SUMMARY

Design Storm Tile,TD =

Storm Tag Nems =

Euffolk County

50

pate Typs, Tile, Ih =
Storm Freguency =
Totel Rainfall Depth=
Duraticn Multiplier =
Resulting Duration =
Resulting Start Time=

Btorm Tag Name -

Syoihetis STim
50 yr

7.0000 in

1

24.0000 hrs

L0008 Krs Bteps

100

.1000 hre

Tyl ID 24n

End= 24.0000 hrs

Data Type, File, ID =
Brorm Freguency =
Total Rainfall Depth=
buration Multiplier =
Resulting Duration =
Resnlting Start Time=

Bynthetic Stermm
100 yr

7.5000 in

d

24.0000 hrs

., 0000 hrs ter=

L1000 hxs

Typelll 24hr

Ende 24,0000 hrs

S5/R:  4EVXYWHBYTER

PondPack [(2L.00.0316.00%

11:38 BAM

Nelisen & Fops
871572005
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Type.... Runoff CN-IZirenm
Name.... 2RER 1

File....

T:\10504871204\2005 \Kiruy Waetershed pre development.ppw

Page 1.01

RUNDFF CURVE NUOMBER DRTA

ImerTaous

. Lres Affustment  Adjunsted
Boil/Surfece Description CN acres &C ®UC N
Woode - good 30 . €54 30.00
Residential Distriecis - 1 mcore 5l L7286 51,00
Impervious Arsas -~ Paved perking lo 58 1.800 8g.00
Residential Districts - 1 acre 6E 7,640 o8 ,00
COMPORITE BREZ & WEIGHIED CN =-=--> 11,120 69,78 {70)
B/%: ADTYWHEYTER Helacn & Pops
PondPack [10.00.016.00) 10:089 AW 5/1%/2005%



Type.... Runcifs CN~Area
Name.... BRE2 2
Filla,

Z:ALIBOOABYLIDA2005 \Kizuv Watsrshed Drs Gevelopment.ppw

Page 5.01

...........

Inmpervicus
Area Adjustment Adjusted
Soil/Surface Deseription CN geres xC 3uC CN
HKesidential Districts - 1 acre 3l 5.350 51.00
Residential Distrists - 1 acre 66 4,470 6B.00
impervicus Areas - Paved parking lo 98 2.81¢6 58.00
COMPOSITE AREL & WEIGHTED CN ——-3> 12.436 67.00 (&7}

S5/1:

4EYXYWHEYTER

Helson & Fope



APPENDIX 4




Type.... Tc Calcs
Mame. ... ARER 1

tls.. .. I:\1BBOYST110M\2005\Kizuv Waterxsbed pre

Page 1.01

develicoment.ppw

Segment #X: To: TR-E3 Shest

Mannings n
Hydraulic Length
2y, 24hr P
Slope

Avg.Velocity

L0110
300.00 =t
3.5000 in
.058000 fuo/ft

2.71 fi/sec

Segment #1 Time: .030B hrs
Segment %#2: Tc: TR-55 Shallow
Hydraunlic Length 18D0.00 £t
Elope .058000 £L/ft
Paved
Avg.Velocity 4.0 ft/sec
Segment 42 Time: .1078 hrs -
Segment 43: Tg: TR-35 Shalliow
Hydrantic Length 600.00 ¢
" Slope L035000 £t/
Unpaved
Avg.Veliocity 3.02 f£t/sec
Segment #3 Time: .0552 hrs
Total To: 1938 ars
S/%:  AETHYWHBYTER Nelsun & Paps
PondPaci (10.00.016.000 10:10 AM 8/15/20058



Type. ..
Name. ...

File....

. Tz Cales . Pame 1.02
AREZ 1

T:\1580\07110\2005\Kiruv Waterzhed pre development.ppw

Te Eguations used...

- BCB TE~EE T ooa0 7T o N S

Peow (D07 * ({n * LEY**0.8)) / ((P=*.3) * (BI**.4})

Wherz: Tc = Time af'ccncentratinn, hrs
5 = Mannings &
Lf = Tlow length, It
P = 2yr, 24hr Rein depih, inches
gf = Blope, &
sem— SCS TR-55 Shallow Concentrated Flow
Unpaved surface:
vV = 16.1345 ¥ [Bf**0.5)
Paved surface:
vV = 20.3282 * (8f+*D.5)
Te = (LEf / V) / (3600=ec/hr)
Where: V = Velocity, ft/=sec R
S = Slope, ft/ft -
Te = Time of =oncentration, hrIs
Lf = Tlow lengih, ft
5/K: AEYIYWHBYTEAR Nelson & Pope
T AT e e TR ORM OTE DY 1010 Am

5/18/2005



TYVPE. - . -
Name. .. -

Te Cales
ARER 2

Page 4.01

File.... I:\1090\87110\2005\Kiruv Watershed pre develomment . DpW
mIME OF CONCENTRAETION CALCULATCOR
Segment #1: Tco: TR-35 Sheet
Mannings n . 0110
Bydraulic Length 200.00 £t
2yr, 24hr F 3.5000 in
Slope .027000 ft/f£t
Avg.Velocity 2.02 it/sec
Segment #1 Time: .D412 hrs
Segment #2: To: TR-55 Shallow
Hydraulic Length 2200.00 £t
Slope . 054000 fL/ft
Paved
Avg.Velocity 4.72 ft/sec
- - Segrnént 42 Time: .1294 hrs
Total TcC: .1706 hrs
S/N: ATYEYWERYTER Nelson & FPope
Pl e

1g.00.038. 00 4:45 EM

5/16/2005



Type.... T¢ Celes Page 4.02
Rame.... ARBA 2

»ile.... I:\1980.57110\2005\Kirpv Watershed pre development.ppw

To Equations used...

:» BOB TR-S55 Eh=vi Tlow e

Te = (007 * {(m * LEY**0.8)) / ((Pr=.5) ¢ ({BI**.4))

Where: Tc = Time of coacentration, hrs
n = Manminge n
Lf = Flow length, £t
P = 2Zyzr, 24hr Rein depth, inches
8f = Sliope, %

mm== SCB TR-55 Shellow Concentrated Flow

Unpaved surface:
vV = 16.1345 * (8f**0.5)

Paved suriace:
Vv = 20.3282 * (8f**(}.5)

T = {(Lf / V) / {3600sec/hr)

Where: V = Velecity, ft/sec
8f = Siope, Ft/ft - -
Tr = Time of concentration, Drs
Lf = Fiow length, £t

5/N: AZYAYWHBYTEA Neison & Pops
PondPack {10.00.D01&.00) 4:42 PM 9/16/200%
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type. ... Runcif CN-Area
Name. ... ARED 3

Page 1.01

Bile, ... I:\18D0\ET7II0N2005\Kiruv Watexrshed posi develomment . BOW

......

RUNOFF CURVE NUMEER DATA

et b
R

-
.
u
.

Impervious

_ Aree Adjnstment ERdjusrted
Spil/Surface Description CN acres &C RUC N
Woods ~ mood 30 654 30.00
Besidential Distzmizts - 1 acre 5l &. 650 51.00
Impervicus Areas - Paved parking io BB 4.50D 9g8.00
Eesidentiel Distrizts - 1 agre (324 10,200 6B. 00
COMPOSTYE ARER & WEIGHTED CN -—-> 22.004 67.87 {68)
E/N: 4B VWHBYTER Nelson & Fope
PondPack (10.00.01€.00) 10:40 AM §/%5/2003
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Type.... Tt Calcs
Name.... ARER 3

Tage 1.01

Tile... . I:41090457110%2005Kiruy Wateraned pest development.ppw

TIME OF CONCENTRATION CALCULATOR

P N N N R}

- S L E s om o4

IR IS A L]
A d b W oa s maa s

Segment #1: Tz TR-55 Sheet

Mannings n L0110
Eydrenlic Lemgth  300.00 £
2vr, 24hr F 3.5000 im
Biupe L036000 fr/=It
Avwg.Velocity 2.71 ft/sec

Segment #1 Time:

.0308 hrs

Segment #2: Tc: TR-53 Shallow

Hydraulic Length 2450.00 =t

Slope .053000 £/It
Paved
Avg.Velocity 4.68 £ft/sec

Segment %2 Time:

,1454 hrs

Total To:

.176Z hrs

S5/H: AEYXYWHBYTIER
vondPack {(10.00.016,00}

10:40 BM

Yielson & Pope
B/LB/2005



Type.
Name .

Pile. ...

... Tc Calca Page 1.02
... BARER 3

T:%1590%\97110\2005\Kirur Watershed post development.ppvw

Tc Egquations used...

===

802 TE~E5 She=t Flow

Pe = (.007 * ((m * LEY¥*0.8)) / ({{(P**.5) * (Bi**.4)]

Where:

L]
[}

Time of concentzatioh, hrE
Mannings n

Flow length, %

2yr, 24hr Rain depth, inches
Slcpe, %

;wtEtH el
3]
H e a1

He

ars ThR-35 Shallow Concentrated Flow

Unpaved surface:
vV = 16,1345 * (S£**0.5)

Paved swuriace:
v = 20,3282 * ([Sf**0.5)

Tc = (Lf / V) / (3600sec/hn)

Where: V = Veloelty, fi/sec
£ = Blope, f£&/iItT _
Te = Time of concentration, hrs
Lf = Flow length, It
8/N: ABYYWHBYTER Nelson & Pops
pendPack (10.00.016.00} 10:40 2AM G/r8/2005
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Type, ... Unit Hyd., Summazy age 5.06

Neme.... AREAR 1 Tag: 2 Event:

Tile. ...

2 ¥T

:N1050N071100\2005\Kirur Watershed pre development.ppw

SCE UNIT HYDROGRAFH METHOD

STORM EVENT: 2 ysar stormm

Duration 24.0000 hrs Rain Depth = 2.3000 in
Rairn Dizg TiN\1990\87210\20050

Rain File -ID -~ TypeIII Z4hr

Unit Hyd Type = Default Curvilinear

HYG Dir

B KN

= T:\1990\87110\2005\
HYC Tile - ID = Xiruv Wa.HYG - ARER 1 2
Te = ,1238 nIs
Drainage Arza = 11,120 acres RunofI CN= 70

Computational Time Increment = .02584 hrs
Computed Peak Time = 12,1721 hrs
Computed Peak Flow = 5.58 cfs
Time Increment for HYG File L0500 hrs

Paak Time, Interpolated Output = 12.1500 hrs
Peak Flow, Interpolated Quiput = 5,45 vfs

DRATNAGE AREDL

ID:ARER 1

CH = 70

Area = 11.120 acres
5 = 4.2857 in

0.25 = _ L8571 in

Commlative Runoff

1.0081 in
. 934 ac-Tt

HYG Volume. .. .034 ap-ft (area under HYG curve)
*kkdrx S0% TNIT EYDROGRAPH DARAMETERS *xw++

Time Concentration, Tc = .15382 hrs {ID: ARBGA 1}
Computational Incxr, Tm = .02584 hrs = 0.20000 Tp

Unit Bvd. Shape Factor = 483.432 (27.46% under rising limo)

K= 4B3.43/645.323, X = .7481 {alsc, K = 2/{1+(T=/Ip}}
Receding/Bising, T=/Tp = 1.6888 (solved fzom X = L7481
Unit peak, ap = €5.00 cis
Unit peak time Tp = .12822 hus
Unit receding limb, Tr = .51686 hrs
Teotal unit time, Tb = . 64608 hrs

S/N:  4EYXYWHBYTZR

DondPaclk

{10.00.016.00) 11:05 BM

lielson & Pope
$/19/2005



Type.... Unit Byd, Summary Page 5.12
Neme.... ARER 1 Tag: 10 Event: 10 y=
File.... I:\1850\57110\2005\Kiruv Watershed pre develcpment.ppw

5Cs UNIT EYDRCERAPL METHOD

STORM EVENT: 10 year storm .
24,0000 hrs Rein Depth = 5.0000 in

Duraticn -

Rain Dbir = I:%1.980\87110%\2005\

Rain File ~IDh = - Typelll 24hr
'F'e—.'vﬁ ‘:""—':pg\ =

Umis Defrrlsd Cu=vilinear

: Lol ETIIN 2DOSY

Kiruv We.HYG - REEEL X 10
.1338 hrs

11,120 acres Runoff Ch= 70

¥Y¥s Fiie - ID
Te
Drainspge Ares

Computational Time Increment = . 02584 hrs
Computed Pazk Time = 12.146€3 hrs
Computed FPeak Flow = 20.37 efs
Time Increment for HYG File = .0500 Dbrs
Peak Tine, Interpolated Output = 212.1500 hrs
Peak Flow, Interpolated Oufput = 20.37 cfs

DRAINAGE ARER

ID:ARER 1

CH = 70

Area = 11.120 acres

2} = 4.2857 ain

.28 = L8571 in -

Cumulative Runoff

Z.03€3 in
1.887 ac-it

HYG Volume... 1.887 zc-it {(ares under HYG curve)
w%dkks BOC ONIT HYDROGRAFE PARAMBTERS **%+*¥%

Time Concentration, Tt = .18382 hrs {IP: BAREA 1)
Compurationel InZr, Tm = .02584 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 4B83.432 (37.46% under rising limb)

E = 4B2.43/645.333, K= .7481 (also, K = 2/{1+{Tz/Tp)}
Receding/Bising, Tr/Tp = 1.60BE (solved Irom K = LTABLY
Unit peak, ap = 65.00 cfs
Unit peak time To = L12822 hrs
Unit receding iimb, Tr = .516B6 hrs
Total unit time, Th = .64608 nrs
5/8: 4EYIYWHRYTER Nelson & TPope

vondPack (10.00.01€.00) 11:05 &M S/18/2005



Type. ... Unit Hyd. Summary Page 5.17
Name.... ARRL I Tag: 50 Event: 30 yr
Fil2. ... T:N1B80NS7L10N2005\Kiruv Watershed pre development.opw
5CE UNIT HYDROGRAPH METHOD
STORM EVERT: 50 year storm
Duration = 24,0000 hrs Rzin Deprh = 7.0000 in
Rein Dir = I:3\22980\57110\2005\
Rain File -ID = = TypeIlIl 24hr
Unit Hyd Type = Daiault Curvilinear
Yt Dir = T:\1990%\B7110\2005%
HYG Fiie - ID = Firuv Wa.HYG - ARER 1 50
T = 1838 hrs
Drainage Arsa = 11.120 acres Runoif CN= 70
Computational Time Increment = . 02584 hrs
Computed Pesak Time = 12,3463 hrs
Computed Peak Flow = 36.85 cIis
Time Increment for HYG File = 0560 hrs
Peggk Time, Interpolated Output = 12.1500 hrs
Peak Flow, Interpolated (utput = 36.80 cfs
DRATHNAGE ARER
ID:ARER 1
N = 70
Area w 1.120 acres
g = 4.2857 in
_ 0.28 = _.B571 in
Cumnlative Runoif
2.6184 in
3.353 ac-*ft
BEYG Volume. .. 3,354 ac-ft (a2res under HYG curve)

**wk BCS UNIT HYDROGRAPH PARAMETERS *%¥w+*

Time Concentration, Tc = .19382 hrs (ID: BRER 1}
Computational Incr, Tm = .D2584 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = ¢83.432 (37.46% under rising limb)

E = 4B3.43/645.333, K = L7489} {alse, K = 2/{1+{Tr/Tp))
Receding/Risging, Tz/Tp = 1.68588 (solved from K = .7481%
tnit peak, gp = 65.00 cfs
Tnit peak time Tp = . 12022 hrs
Uniz receding limk, Tr = .5168€ hrs
Total unit Time, Th = . 54608 hrs

S/N: AETXYWHBYTER Nelson & Pupe
PondPack (10.00,01&.00) 11:05 AM /1872005



Type.... Unit Hyd. Summery Page 5.20

Name... .

ARER 1 Tag: 100 Event: 100 yr

File.... I:\1980\0711D\2005\Kiruv Watershed pre development.ppw

3CE UNRIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration = 24.0000 hrs Rain Depth = 7.5000 in
Rein Dir = T:31880\97110\2005\

Rgin File -ID = - TypeIll z4hr

Unit Hyd Type = Default Curvilinear

HYS Dir = T:\1980\87110\2005\

HYG ™le - ID = Kiruv We.HYS - RREA 1 10D

Te = ,1238 hrs

Drajinage Area = 11.120 acres Runoff CWe 70

Computetional Time Increment = .02584 hrs
Computed Pzak Time = 12,14E3 hrs
Computed Peak Flow - 4]1.1%5 cis
Time Increment for HYG File = . 0500 hrs
Penk Time, Interpolated Output = 12.1500 hrs
Peak Flow, Interpolated Outpat = 41.08 cfs
DRAINAGE AREA
ID:ARER 1
CH = 70
Area = 11.120 acres
5 = 4.28B57 in
0.28 = .B5J1 in -
Cxmilative Runoff
£.0378 in
3.742 ac-ft
HYG Volume. .. 3,742 as-ft (aree under HYG curve)

*rwks QCS TNIT HYDROGRAPH PARRMETERS **w&»

Time Concentration, Tc = .183B2 hrs (ID: ARER 1)
Computaticnal Incr, Tn = .02584 hxs = [0.20000 Tp

Unit Hyd, Shape Factor = 483,432 (37.468% under cising limb)

F = 4E3.£43/645.332, E = L7481 {eiso, K = 2/{1+{Tx/Tpj)
Receding/Rising, Tx/Tp = 2,66088 {(splved from K = L7485
Unit pzak, oo = 65.00 s
Uniz peak time Tp = L1282z nrs
Unit receding limb, Tr = .Dl886 hre
Total unit tTims, Th = , 64608 hrs

E/N:  AEVMYWERYTZA

TondPack

{10.00.01&. 00) 11:06 AM

Nelson & Pope
5/18/2005



Tvpe. ...
Mams. ...
=41

Unit Hyd. Summary
ARER 2

Tag: 2

Tage 6,06

Event: 2 wyr

T:821990\87110\2005\Kirur Watershed pre development.DDw

£C5 UNIT EYDRCOGRAPH METHOD

STORM EVENT: 2 vesr stomm

Duration
Rain Dir
Rain File -ID
Unit Hyd Typs
HYE Dir
HYE File
Te
Drainage Aream

- 1D

= 24.0000 hrs

Rain Depth = 3.3000 in

I:\1290M\87210N20050
- Typelll Z4hr

Dafault Curvilinesr
T:\1980M87110N\2005N

Kiruv Wa.HYG ~ ARRERL 2 2

.1706 hrs
12,436 acres

H o8 8w

Runoff Ch= £7

Computational
Computed Peak
Computed Paak

Time
Eeak
Peak

Time Incremsent
Time
Flow

Increment for HYE File
Time, Interpplated Output
Flow, Interpolatsd Output

.02275
12.1701
B.83

hrs
hrs
cEs

= .0500
12.1500
8.82

hrs
hrs
cis

EYE Volums. ..

DRAETNAGE AREA

ID:ARER 2
CH = &7

Areg = 12
= =
0.28 =

436 acres

4.9254 in
.9851 in

Cumulietive Runoff

.B30%
. 881

.B881 ac-ft

in
ac-f£:t

ww*wdt ZCT ONIT HYDROGRAPH DRRAMETZIRS *w=*+*

Time Comcentration, Toc =

Computstional

Unit Hyd. Shape Factor =
483.43/645.333,
keceding/Rising, Tz/Tp =

Em

Unit
Unit
Unit

peak,

receding

Totzl unit time, Th

peak time Tp

Iner, Tm = .

F o

ap

2imb, Tr

.17061

4B3.432

1.60688 {solved

hrs
pzevE

(37.46%

L7491 {alse,

82.59 gfs

.11374 brs
.4548¢6 hrs
. 56862 hrs

undex

{ares under HYE cuzve)

{ID: RRER 2)
hrs = 0,20000 Tp

rising limb}
K= 2/{1+(Tx/Tp))

from K = L7481

5/H:
Hondeack

AEYXYWHEYTEA

(A0.00.016.00)

10:38 AM

Nelzon & Pops
5/1e/2005



TYDE. ...
Name. ..,
File, ...

Univ Byd, Summery
ARER 2

Tag: 10
Z:%1900\57110\2005 \Kiruv Wartershed pre development.ppw

Pege €.12
SZvent: 1D yr

SCSs DNIT HYDROGRAPH METEOD

STCORM EVENT: 1D

Duration

Rain Dir

Rain File -ID
Unit Byd Type
e Dir

BYE File - ZD
Te

Drainage Ares

= 24.0000 hrs

year SLomm

I+N\1BO0AB7I1DNZ005N
- TypelIl 24hr
Default Curvilinsar
Ty \1880\ 87 10N\2005N

Kiror Wa.BYG - ARER 2 10

L1706 hrs
12,436 acres

Runofi CH= 67

Computational
Computed Peak
Computed Paak

Time
Park

Peak Flow,

Time Increment
mima
Flow

Increment for HYG File
mime, Interpolated Cutput
Interpolated Output

1

.062275 hrs

12.1473 hre

20.65 cis

L0500 hre

12.1500 hrs

20.66 cfs

HYE Volume. ..

DRAINAGE ARER

InARER 2

CH
Ares =

5

0.

= 67

12.43¢6
- 4,8254 in

28 = .3BE1l in

Cumulative Bunoff

1.B030 in
1.869% ag—It

acres

Rein Depth = 5.0000 in

1.B6% ac-ft (area under HYG curve)

wwkss BES THMIT HYDROGRAPH PARRMETERS **¥**

mime Conreptration, TrC =
Computatiomnal iImex, Tm =

Unit Hyd., Shape Factor =
483.43/864
Receding/Rising, Tz/Tp =

K:a

Unit pezk,
Unit
Unit

peak time
roceding limb, TC

r 2942

o Qe e e )

K= L7481

1.64688

82.35%
L11374
.45409¢6

qp
To

o

.17061 hrs

483.432 (37.46%

{sclwed

{als8o,

cis
hrs
hes

Totel wunit Time,

nnn

Th

.560ES

hrs

(ID: ARER 2)
,02275 hrs = 0.20000 Tp

under riging limb}
K = 2/(1+{Tr/Tpl)
Irom B o=

L7481

B/K:
PondPack

4AETXYWHBYTER
{10.00.016.00)

10:58 AM

Nelson & Pope
8/16/2005



Type.... Unit Hyd. Summary Page 6.18
Name.... ARED 2 Teg: 50 i Event: 50 yr
Pile.... I:\10B0\B7110\2005\Kiruv Watershed pre developmant.DDw

SCE UNIT EYDROGRAPE METHCD

STORM BEVENT: 50 year storm

Duration = 24,0000 hrs Rain Depth = 7.0000 in
Rain Dir = I;\1880\87110\2003\

Rain File -ID = = TypeIII 24hr

Unit Hyd Type = Defawlt Curvilinesr

HYG Dir = T:41880\87110\2005\

BYG File - ID = Kizuv Wa.HYE - RRER 2 50

Te = ,1706 hrs

Drainage Area = 12.436 acres Runoii CHe 67

Computational Time Increment = 02275 hrs
Computed Peak Time = 12.1473 hrs
Comptitad Peak Flow = 38.85 cis
Time Incremant for BYG File - . 0500 hrs
Peak Time, Interpolated Output = 12.1500 bhrs
Pasak Flow, Interpolated Output = 3E.74 cfs

DRATNAGE ARER

ID:ARER 2

oy - 67

Area = 12.436 acres
g - 4.8254 in

0.25 = . 9851 in

Cumulative Runoff

2.3070 in
3.427 ac-ft

BYG Velume. . . 3.42B ac-ft [(area under HYE curve)
=xdver 0T UNIT ZYDROGREFE PARAMETIRS *w=r*

Time Copcentration, Te = .17061 hrs (IbL: BRER 2)
Computational Incz, Tm = .02275 hrs = 0.20000 Tp

Unit Byd. Shape Factor = 4B3.432 (37.46% under rising limb)

K = 483.43/645.333, X = .7481 {alsg, ¥ = 2/{1+{Tr/Tp})
Receding/Rising, T=/Tp = 1.6680 (solved from K = . 7481}
Unit peak, e = B2.58 cifs
Unit peak time Tp = .11374 hzrs
Unit receding limb, Tr = . 45486 hrs
Tozal unit time, ™h = .36B€9 hrs
5/N:  ARYEYWHRYTEA Welson & Pope

TmmadTa~lr (10 00 016,00 10:29 M b/1g/2005



Type.... Unit Byd. Swmary Tage 6.21
Name.... BRERA 2 Tag: 100 Event: 100 yr
File.... I:\1B90%\57110%2005 \Kituv Watershed prz development.ppw

SCE DNIT HYDROGRAFE METHOD

STORM EVENT: 100 year sterm
Duration = 24£.0000 hra Rain bepth = 7.5000 in

Rain Dir = I:\1980\8721D\2005\

Rajn File —-ID = « Typelll 24hr

Unjit Hyd Type = Defsult Curvilinear

HYE Dir = T:11890\57110\2005\

EYS File - ID = Firuv We.EYG - ARER 2 100
Tec = ,1706 hrs

Dreinege Area 12,436 acres Runpff CNe &7

Computational Time Increment = .02275 hrs
Computed Peak Time = 12,1473 hrs
Cocmputed Psak FTlow - 43.64 cfs
Time Inerement for E¥YE File = . 0500 hrs
Peak Time, Interpolsied Output = 12.1500 hrs
Peak Flow, Interpolated Cutput = 43.51 cis

DRAINACE ARER

ID:ARER 2

CH = 67

Ares = 12,436 acres
= = 4,.9254 in

0.28 = L9851 in

cumnlative Runoff

3.7101 in
2.B45 me-ft

HYGS Volums... %.B43 ac-ft {(areas under HYG curve)
+xxkw SO5 TNIT HYDROGRAPH PARAMETERD **+ +**

Time Concentration, Tc = L17061 hre (ID: ARER 2}
Compurational Incr, Tm = .02275 hrs = 0.20000 TP

Unit Hyd, Shape Factor = 483.432 (37.46% under riging limb)

¥ = 4B2,43/645.323, K = L7491 (aise, E = 2/(1+{Tz/Tp))
Receding/Rising, Tr/Tp = 1.6608 (solved from K = L148L;
Unit peak, qp = B2.3% cis
Unit peak Time Tp = .11374 h=-s
Unit receding limb, Tr = L4540¢ hrs
Teotal unit cime, To = .56RBED hrs
5/N: 4ESYXYWHEBYTIDA Nelson & Pope

Pondrack (10.00.01E6.0D) 10:55 BM 8/16/2005
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Type.... Dnit Hyd. Summery Page £.06
Name.... ARER 3 Tag: 2 Bvept: 2 yr

File.... Z:\1D980\B7110N\2005\Kiruv Warershed post devalopment .ppw

SCE UNIT EYDROGRAFHE METEOD

STORM EVENT: 2 year storm

Duration = 24.0000 nre Eein Depth = 3.5D0D in
Rain bir = T:\1980\87110\2005N '
Rain File -ID = - TypelIl 24hr

Unit Hyd Type = Default Curvilinesr

HY& Dir = T:\1990\87110%2005\

EYE File - ID = Xiruv Wa.HYG - AREA 3 2

Te = ,1762 hrs :

Drainage Area = 22.004 acres Runoli CNw= 6B

Computational Time Increment =  .02350 hrs
Computed Peak Time = 12,1712 hrs
Computed Peak Flow = 16.90 cis

Time Increment for HYG File = . 0500 hrs
Peak Time, Interpolated Output = 12.1500 hrs
Peak Flow, Interpolated Dutput = 1£.8B€ cis

DRATHAGE AREA

ID:ARER 3

CH = GB

Areg = 22.0D04 mcres
2} = 41,7055 in

D.25 = .8412 in

Cumalative Runoff

. 9013 in
1.653 me~ft

HYG Volume. .. 1.€533 ac-ft {(arez under HYG cuzve)
=&wks SO8 UNIT HYDROGRAPH FARAMETERS ****¥

Time Concentration, Te = L17622 hre (ID: ARER 3}
Computational Incr, Tm = .02250 hrs = 0.20000 Tp

Unit Byd. Shape Facter = 483,432 (37.46% under rising limb)

E = 4B2.43/645.333, E = .7481 (also, K = 2/{i+{Tz/Tp)}
Rereding/Rieing, To/Te = 1.66898 (sclved from K = L7448y
Unit peak, uo = 141,28 cfs
Unit paek time o = L1748 hrs
Unit receding Zimb, Tr = L46BE2 brs
Total upit time, Th = .5B8741 hrs
5/W: 4EYHXYWHRYTER Nelson & Fope

PondPack (10.0C.D02£.00)} 11:03 AM 5/28/20D5



Type. ...
Name. ...

-

Tile....

Unit Hyd. Summary Page 6.12
AREA 3 Tag: i0 Event: 10 yr
I:41980N87L10N\2005 \Ki=uv Watsrshed peost development.ppw

SC5 ONIT HYDROGRAFH METROD

STORM EVENT: 10 year =rom

Duration = 24,0000 hrs Rain Depth = 5.0000 in
Rain Dir = I:31880\57110,\2005%

Rain File -ID = - TypeIZI 24hr

Unit Hyd Tvpe = Pefault Curvilinesar

HYG Dir = I:%15B0\87110\2005\

HYG Tile ~ ID = Kiruv Wa.HYG - ARER 3 10

Tz = 1762 hrs

Drainage Arsa = 22.004 acres Runoff CNe 68

Computztional Time Increment = . 02350 hrs
Computed Peak Time = 12.31477 hrs
‘Computaed Peak Flow = 38.07 cfs
Time Increment for AYE File = - 0500 hrs
Pezk Time, Interpolated Output = 212.1500 hrs
Pezk Flow, terpolated Qutput = 38.02 efs

DRATNAGE ARER

ID:ARER 3

N = 68

Area m 22.004 acres
5 = 4.7059% in

D.25 = .9412 in

Cumulative Runoff

1.87%6 in
3.447 ac-£t

HYG Volume. .. 3.447 ge-ft (mrea vnder HYG curve)
*+#ws SCE UNIT HYDROGRAPHE PRRAMETERS **w»*%

Time Concentretion, Tc = .17622 nrs (ID: AREA 3)
Computaticnal Incr, Tm =  .02350 hrs = 0,20000 Tp

Unit Hyd. Shape Factor = 483,432 (37.46% under rising limb)
¥ = 483.43/645.333, E = .74581 {aiso, K = 2/ ({1+{Tz/Tp})

Receding/Rising, Tr/Tp = 1.6688 (solved from X = .T4BL)
Unit peak, . go = 141,48 cfs
Onit peak time Tp = .11748 hrs
Unit receding limb, Tr = .468083 hrs
Totel unit time, Th = .BB741 hrs

S5/¥: 4EYXYWHBYTEA

PondPack

{10.00.016.00; 11:03 AM

Nelson & Pope
8/i5/2005



TYRE. ..
Nane....

« Unit Hyd, Summexy
BRERD 3

Tac:

50

Page 6.10

Event: 50 yx

File.... I:\1980\97210\2005\Kirur Watershed post develcpment.ppw

SCS5 UNIT HYDROGRAPE METRQD

STORM EVENT: 50

Duration

Rein Dir

Rein File -ID
Unit Hyd Type
HYE Dir

ByG Pile - ID
Te

Drainage Ares

vear stomm
24,0000 nizs
I:%\1H550\8711082005\
- Typelll 24hr

Default Curvilinpear
I:\1980\87110\2005%
Kirpv Wa.HYE - ZRER
.1762 hrs

22.004 mcres

3 5D

Runoff CN= G&B

Computational
Computed Peak
Computed Peak

Time Incremsnt for HYG File
Interpolated Ouiput
Interpolated Qutput

Peakx Time,
Peak Tlow,

Time Incremens
Time
Flow

L}

LOZ350

12.1477

70.48

. 0500

12.1500

70.34

hre
hrse
cfs

hrs
bre

ofs

HYS Volume. ..

DRATHAZE AREA

ID:ARER 3

C:N =
kraz =

5

C.

6B
22.004
- 4.7058 in
28 = -9412 in

Cumnlative Runoff

3.4102 in
€.253 ac-ft

acres

Rain Depth = 7.0000 in

6£.2535 ar-f4 (areza under HYG curve)

*+xxd SC8 UNIT HYDROGRAPH PARAMETERE **=*+

Time Concen=retion, Te =
Computaticnal Incr, Tm =

Tnit #yd. Shape Factor =
4B2.43/645.

E =

2IE, E= . 1481

17622 hrs

(ID: ARER 3)
.02350 hrs = (,20000 Tp

4E3.£32 (37.46% under riscing limb)

{else, K = 2/{1<(T=/Tpi}

Receding/Rising, Tr/Ip =

Unit
Unit
Onit

peak,

receding

Totel uwnit time,

peak time

an
iy )

iimb, T
T

¥ H on®

1.56698

147,48 cis
,11748 hrs
LAG8E3 hrs
.58741 hrs

{zsolved Zrom K =

.7481)

5/%;
EondPack

AEYEYWHEYTER

(10.00.01€.00)

11:04 AM

Nelson & Pobs
9/15/2005



Type.... Unit Hyd. Summarzy Page 6£.21

ARER 3 Tag: 100 Event: 100 yr
=:\19805\87110\2005 \EiTuy Watershed post development.ppw

Neme....

Plie....

SCg UNIT HYDR

STORM EVENT:
Duration
Rzin Dir
Rain File -ID
Unit Hyd Type
HYG Dir

HYyG File - ID

OGRAPE METHOD

100 year sTorm

= 24,0000 hrs Rain Depth = 7.5000 in
I:11890\87110\2005%

= Typelll 24hr

Default Curvilinear
Z:A18500\87110\2003\
Kiruv Ws.HEYG - RREA 3 100

Tc
Drainage Arsa

1762 hrs
22.004 acres

Runcff CN= €8

Computrational Time Increment
Computed Peak Time
Computed Peak Flow

,02350 hrs
12,1477 hrs
78,01 e¢fs

Time Increment for HYG File =
Peak Time, Interpolated Dutput
Toak Tiow, Interpolated Output

., 0500 hrs
12.1500 hre
78.83 cfs

DRATNAGE ARER

FD:BRER 3
CN - 68
Area =
g ]
0.28 =

22.0D04 acres
4,7059 in
L9412 in

Cimlative Runoff

3.B818B in
7.002 ae-ft

BYG Volume... 7.004 po-ft (arees under HYES curve}

wwkk® SOS UNIT HYDROGRAPH PARMMETERS *¥*++

Time Concentration, Tc =
Computational Incr, Tm =

.17622 hrs {ID: ARER 3}
.02350 krs = (.20000 Tp

483.432 (37.46% under rising limb)
.7481 (also, ¥ = 2/{1+{Tz/Tp})}
1.6658 (solived from K =  .7481)

Unit Hyd. Shape Factor =
K = 4B3.43/645.333, K=
Receding/Rising, Tr/Tp =

141.48 cfs
.11748 hrs
.46883 hrs
. 58741 hrs

Unit peak, ap
Unit peak time iy«
Unit receding limb, T
Total unit time, Th

S/RW: LEYFTWHEBYTER
bondPack {(10.00.016.00) Li:04 AM

Nelson & Fope
9/15/200%



Type. ...
Name. ...

Fila....

Unit Eyd. Summary Fage 6.21
ARER 3 Tag: 100 Event: 100 yr
I:%18980\87110°\2005\Kiruy Watershed pest development.pbw

SCS UNIT EYDROGRAPH METHOD

"STORM EVENT: 100 vear stormm

Duration
Rein Diz

Rain File -ID
Unit Hyd Type
BYG Dir

HYG File - ID
Tz

Drainage Aresa

24.0000 hrs Rain Depth = 7,3000 in
T:\1990\87110,2005%
~ TypeIIZ 24hr
pPefanlt Curvilinesr
2:\1990\87110N\2003N
Kiruv Wa.HYG ~ AREA 3 100
.1762 hrs
22.004 acres Runoff CN= 68

[ I I I O

Computational Time Increment
Computed Peak Time
Computed Peak Flow

02350 hrs
12.1477 hrs
78.01 ¢fs

Time Increment for EYG File
Pespk Time, Interpolated Output
Tepk Flow, Interpolated Cutput

.0500 hra
12.1300 hrs
768.83 cis

DRAINAGE ARER

ID:EREAR 3

CH - 6B

Brea = 22.004 acres
5 = 4,7058 in

0.28 = _ .5412 in

Crmrmilative Runoff

3,B1B8 in
7.002 me-£t

HYG Volume... 7.004 ac~ft (area undsr HYG curve)
+w%%* SOB UNIT EYDROGRAPH PRARAMETERS ***+*

Time Concentration, Tec = .1%7622 hrs (ID: ARER 3}
Computartional Incr, Tm ~ 02350 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 4B3.432 (37.46% under rising limb)
K = 4B3.43/645.333, K= .7481 {also, X = 2/{1+(Tr/Tp})
Heceding/Rising, Tr/Tp = 1.6638 (=scived Irom K = L748L)

141.48 cfs
.11748 hrs
.46993 hrs
.58741 hrs

Unit peak, og]
Unit peak time To

Unit receding iimb, T
Total unit time, Tb

Ennn

S/N:  AEYIYWHBYTLR Nelson & Pupe

SondPack

(16.00.016.00) 11:04 AM 5/18/2005



Kiruv Estates
Subdivision Application
DEIS

APPENDIX E

SEWER DISTRICT EXPANSION PETITION AND
RESPONSE



JAY R. VIDERS?*
KENNETH B. WIESEN®
ELAINE M. VIDERS
MITGHEL LIDOWSKY

FADMITTED N.Y., GONN. AND FLA,
T ADMITTED MY, & M.

LAW OFFICES

VIDERS & WIESEN
ONE OLD GOUNTRY ROAD
CARLE PLACE, NEW YORK L1514-1870

(G186 742-1666
{718} 885-2061

EAX: (5168) 747-6384

jvids49@yahoo.com
kwiesen@viders-wiesen.com

OF COUNSEL
HOWARD I, GETZ
MICHAEL I. BRAVERMAN
HAREN BRAVERMAN
ROBERT C. GOTTLIEB

mlidowsky@viders-wiesen.com

The Town Board

Town of Huntington

100 Mamn Street

Huntington, New York 11743-6991

November 24, 2004

e Sewer Extension Request - Kiruv Estates
West Side of Park Avenune
SCTM 0400-073-1.00-038.000, 041.0001 & 042.0000
SCTM 0400-097.00-2.0¢-107.0009

To The Honorable Town Beard:

I am hereby submitting to this Honorable Board, the Petition of Kiruv Capital Corp. for permission
to extend the Huntington Sewer District so as to include the premises situated at the southwest corner of Park
Avenue and Woodhull Road in the Town.

Because of the high ground watertable which exists in this location, the existing homes owned by
Kiruv Capital Corp., as well as two adjoining residences, are all subject to periodic sepuc tank failures which
require frequent pumping. There is therefore a compelling public health and environmental reason for
granting the extension request, which would mean a connection to the existing sanitary sewer line which 1s
less than 200 feet from the subject parcel. In addition, the connection would benefit the two significantly
historic homes located on Woodhull Road, which the Town has indicated a strong interest in purchasing from
the developer.

[ have therefore enclosed for your review five (5) copies of the Petition which is accompanied by
a metes and bounds description of the property, a property survey and a stamped. scale drawing indicating
the location of the proposed sewer line and the point of connection to the collection system of the Sewer
District.

On behalf of the Petitioner. I respectfully request that the Petition be granted.

Respectfully-submmtted,

A

ce: wienclosures) Jay R. Viders
Honorable Frank P. Petrone, Supervisor
Ken Feustel

Richard Machtay



L
S

TOWN OF ﬁJNTINGTON

FRANK P. PETHONE, Supervisor

YIRONMENTAL WASTE MANAGEMENT

January 6, 2005

Mr. Jay R, Viders o :
Viders & Wiesen SRR ;
One Old Country Road

Carle Place, New York 11514-1870

Re: Sewer Extension Petition
Kiruv Estates .
SCTM 0400-073-1.00-038.000, 041.0001 & 042.0000
SCTM 0400-057.00-2.80-107.0000

Dear Mr. Viders:
We are in receipt of your petition to the Town Board for extension of Huntington Sewer
District boundaries to include the aforementioned premmes located at the southwest
corner of Park Avenue and Woodhull Road. ',

Please be advised that the Huntington Sewer District has determined, based on analysis of
flow capacity undertaken in March of 2004, that the District’s sanitary sewage flow is
approaching the limits of both the Huntington Sewage Treatment Plant’s design and
permitted flows. To address this matter, Town Board resolution # 821 of December 16,
2004 (attached) authorized the execution of an agreement with HIQM Group to provide
professional engineering services for the preparation ‘of 4 sewer ca.pac1 ty stugdy for the
Huntington Sewer District.

In December of 2004 we were advised by our Planning Departmcnt that a positive o
declaration pursuant to the State Environmental Quality Review 1Act (SEQRA) had been
issued by the Town Planning Board for the proposed Kiruv Estates subdivision, and an
environmental impact statement will be prepared. SEQRA prohibits an involved agency
from undertaking, funding, or approving an action until all provﬁlons of SEQRA have
been complied with,

Therefore, for the above-mentioned reasons your petmon to The Town Board will not be ok
considered at this time. If you have any questions concerning this matter do not hesitate v
to contact my office.

1 ? iR
100 MAIN STREET » HUNTINGTON, N.Y. 117436681 « (;31}-351-31aai = TELEFAX (631) 381-3330 o



Sincegely yours,

Philip Nolan, Director

Environmental Waste Management

PN:KF:kf

Attachment

cc: Supervisor
Members of Town Board
Laure Nolan
Ken Feustel

TOTAL P.E23

- e

SRRy gy e T




Kiruv Estates

Subdivision Application
DEIS

APPENDIX F

SOIL REMEDIATION LETTER

NP&V, LLC

December 13, 2005

MNELSON SO g VOO IS LS
B TFALINTVER N AL ¢ PRt e (S TS



NELSON, POPE & VOORHIS, LLG.

EN.VE'FII_:}'NMENT-AL:-.__F'].ANNING ¢ CONEBULTINEG

CHARLES J. VO'OF[H1S CER NCF‘ VICTOR HERT, FE »ARTHUR:J, KDERBER, PE.
JOSEPH R. EPIFANIA, P.E. » ROBERT G. NELSON, JR., P.E. « PAUL M. RACZ F.L.S.
THOMAS £. LEMBD, RE. « GREGORY D, PETERMAN, PLS. .

- BARY 5. EECKEH PE +ERICJ. MeFERFAN, PE

* December 13,2005

Bnan Donovan o T
- New York State Dep artment
_of Envnonmental Conservan_on
~Oil'Spill Unit - '

. SUNY Building 40

Stony Brook New. York 11?90

E Spﬂl#0505994_.__;'_-: S
NPEVEOTIIO

._'Deaer Donova11 o o

= At the request of Tnn DeMeo I have rev1sed my- prev10us letter dated November 19
2005 in order to provide more detailed information regarding the remechatmn of the
contarmnated 50115 related to the spﬂl nmnber presented above. '

Durmg August of 2005 a Phase ]I ESA Wwas prepared for the sub_}ect prop erty m. response _

~ “to recommendations issned in a prevxous Phase 1 ESA dated December 23, 2004 which

recommended sampling of soils in the area of a former gasohne storage tan.k that was

located adjacent to the northeast corner of the on-site barn as-well as: soils within the hole

. of the concrete basement. floor of the house located in the southwest comer of the

'property A copy of the Phase T ESA has been included with this. Jetter. Results of the

soi] sampling detected several semi-volatile orgamc compounds above their respective

reconumended -soil cleanup objectives 1dent1ﬁed in TAGM 4046 in samples collected
from- both areas: : : :

Asa resuit it was 1ef‘ommended that both areas be excavated and soﬂs be transported to
an appropriate facility for disposal. A figure jliustrating the location of each excavation -
is provided as an attachment to this letter. Both areas were excavated by hand on

September 22, 2005 and all. gxcavated material was placed on and covered with plastic
‘pending waste characterization -analysis. An estlmated 0.5 vyards of soil was removed
from the area of the former gasoline storage tank and approximately 0.25 yards of soil
was removed from the basement of the residence in the southwestern comer of the
property. On September 27, 2005, Brian Donovan of the NYSDEC arrived or-site and
inspected the excavated areas, was satisfied w1th the extent of matenal removed and did

~ not request any end point samplmg '

=72 WALT WHITMAM .F:I.DAEI. MELVILLE, NY 11747 - 218B
[531) AR7-5665 FAX {EE1) 427-5620 WAL NELSONPORPE.COM



“The soils were then transferred to 55-gallon drums and shipped to General Environmental
Management of Cleveland Ohio for disposal.  The drums were.collected and transported
to -General "Environmental Management by Rapid Waste Disposal, Inc. and Piper
Tmcl{mg on- Nevember 26 2005 and- dehvered to the fac1l1ty on November 31 2005

' Enclosed please find the waste mamfests generated for fhe dlsposal of the contaminated
-soil related to the above referenced property and spill number. This information has been -
- provided at your. request and 1f sat1sfaetory we ask that the mcxdent be closed by your

o department

: _Should you have any questlons Or require any addmonal information please contact erther
' Steve MeGinn or myseli' at the 11umber prowded below

Very trulv yours
NELSOIN POPE & VDORHIS
Er;c Amesen RPG



~ Attachments



Kiruv Estates, Huntington
Spill Closure Letter

REMEDIATED AREAS

Source: NYSGIS Orthoimagery Program, 2004
Scale: 1"=50'(Inset 1" = 400"

“‘m‘
MELEIOM POFE & YDOFRHS. LLC
EMPAPDMAAERTAL » FLANMNING « CONSLILTING




MUIN-HALAHLULUS WASTE

T i : . .
* NON-HAZARDOUS WASTE MANIFEST
Plaazs pinl af ype {Farm dasignad fer vsw o alite {12 lten) roswdiar
& ~ o %, Page 1
NON-HAZARDGOUS - 1. Genaraters US EPA 1D Mo E,*,’;",‘}:ﬁ.‘n. &5 35 a3 J!W “
WASTE MANIFEST N /A : =
3 (RenArater s lamo srdf Maling Azorase - -
i Residence . . N/R
171 Woodhull Road
Huncingteon, N o
4. Gandralers Phond. 3 .
& Trangpertp sy Name-.. ... . . [ UE EPFA ID HumBer &, Sate Traheoonars ID In-615
Rapidw Dimposel, INC. [N YR 090 Q7 61 4 1|k TransponeriProne (8213 §35-0121
W 7. Transperior 2 Company Nema s, LS BPA LD Humper €, glewe Trensponars iD PR, 2844
Rippr Trucking | K/ & D Transponer e Phens (893 §65-6051
et o, Doalghaisd Fagliy Nemo ond Sie Adurass - 1% |45 BPA 1D Numbgr E. Stam Fodin’z 1T
A Generx] Envirommencsl Management,
2727 Transpors Road F. FRelifyte Prote
Land. O 44115 loHpoper1BELSZ {216) 621-2654
11. WASTE DESCRIFTION 15, Cenlslnsre A, 12,
i - : Tolk| unt
i Mo Typs Quantiy WAl
]
B #£2 Fuel Oil/Boil
2 oM L - I b3
b .
N
E 0
H ]
2.
J 0
R: < 5
n
G. Additene| Dassplions tor Maledals Llsies Above H. handling Cadas Jor Wearss Laiad Above
15, Spozial Mending Instnecilens snd Additional \nformaton
*in casre of smargency cell 621-235-0131) Z4Hes*
6, GENERATOR'S CEATIFICATION: | heteoy cerlfy 1hal ks conienss of this shipment Bre luky and ecourately cozenbad end are In all respaels T
in propar condien {0r transpart. The muisnsls gazribaz an thia Mmankssl Bra not aubjuce 1o fesssl hazordous wesia reguiallons. i
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PROJECTION OF WILDLIFE ECOLOGICAL RESPONSE (POWER,)
NELSON, POPE & VOORHIS, LL.C, MICROCOMPUTER MODEL
SPECIES LIST

Appendix G-1

INTRODULTION

This appendix has been included to present the results of a computer model used to investigate
the various wildlife species which can be expected to be found on the site considering the
habitats established. This model was developed by and for the use of Nelson, Pope & Voorhis,
LLC using available information and references for the various species. The model utilizes the
Lotus 1-2-3 spreadsheet to identify wildlife species commonly found in various Long Island
habitats, based upon thorough research of available literature. The habitats investigated
consisted of Successional Woodland, Terrestrial Cultural, Freshwater Pond, Emergent Marsh and
Forested Swamp. Some of the species listed in this model would not be expected on the property
given the surrounding development, but are present in similar habitats.

The first column identifies the common name of the species, presented with the main common
name in alphabetical order (for example: red-tailed hawk would come before blue jay). The
scientific name of particular species is in the second column. The third column shows the legal
status of the species, of which there are four possible entries (Endangered, Threatened, Special
Concern and Local Concern). The fourth column indicates the seasons during which the species
might be expected to be present and the fifth column, of particular importance to the
environmental setting, contains information on frequency of the species in the habitat (abundant,
common, rare and non expected); the species activity in the habitat (nesting, hunting and resting).
References are provided with the reference list provided at the end of the appendix. The printout
contained in this appendix, coupled with the discussions provided in the main body of the report,
provides significant information of the wildlife found, or expected to be found on site.
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Species Adaptability
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Kiruv Estates
Subdivision Application

PROJECTION OF WILDLIFE ECOLOGICAL RESPONSE (POWER)
NELSON, POPE & VOORHIS, LLC, MICROCOMPUTER MCDEL
SPECIES ADAPTABILITY

Appendix G-2

This portion of the appendix has been included to present the resuits of a computer program to
identify "Species Adaptability™. This list is another component of the program developed for use
by Nelson, Pope & Voorhis, LLC used for the preparation of Appendix G-2, however, in this
application the "Adaptability" of the observed and expected species are shown. The
"adaptability” as indicated in the tabie, refers to whether an individual species may potentiaily
benefit from (+) a habitat change from natural to urban/suburban setting; or, be impacted {-), or
remain constant (=), as a resuit of this change. These values are not intended to represent the
dynamics of actual species on the subject site under post-development conditions. The column
entitted “Comments” provides relevant information which was obtained from the literature, as
regards special habits of the particular species, such as adaptability, nesting, food, etc. This
column is particularly important in assessing the potential impacts to the species as a result of the
proposed project. The preceding text considers the site specific aspects of the proposed
development in regard to individual species. This Appendix is included to provide the reader
with the benefit of what the literature which was consulted in connection with the Habitat
Suitability Mode! suggests, in terms of generalized spectes dynamics resulting from land use.
References are those used in previous appendix.
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Kiruv Estates

Subdivision Application

Appendix G-3
NYSDEC/Natural Heritage Program letter

NP&V, LLC

February 4, 2005

DEIS



NELSON, POPE & VOORHIS, LLC

ENVIRONMENTAL + PLANNING - c'r:uNiau:_-riNG

CHAR[.ESJ VODHHIS CEP. AIGP » ARTHUR J. KOEHBER P.E, »VICTOR BERT, PE.
JOSBEPH R. ERIFANIA, PE. » ROBERT G. NELSON, JA., RE.
- PAULM. RACZ PLS. « THOMAS F LAMBC, PE.

February 4, 2005

Jean Petmmak Du‘ector -
New York State Department of Envuonmental Conservatlon
Information Services

New York Natural Heritage Program

625 Broadway, 5% floor

Albany, NY 122334757

Re: Réquest for Signiﬁcant Habitat ProgranifNatural Heritage Program File Review for a 7.407-
acre site located on the southeast corner of Woodhull Road and Park Avepue in the Town of
Huntington, Suffolk County, New York. NPV #97110. _ :

" Dear Ms. Pe;_rusiak:

My firm has been retained by the owner of the above referenced parcel to prepare a Draft Environmental
Impact Statement (DEIS) for a site plan application involving the proposed construction of nine (9) 3-
bedroom condominiums, which shall be attached in two (2) ang three {3) tnit clusters and a cul-de-sac
extension from Woodhull Road to provide access to the units. The 7.07 acre site is located on the
southeast corner of Woodhull Road and Park Avenue, Town of Huntington, New York and is more
particularly identified as Suffolk County Tax Map Numbers 0400-073-01-38, 41.1, and 42 and 0400-097-
02-107. The site is currently composed of improved landscaped areas, forest, and freshwater wetlands. A
cottage, single family dwelling and a man-made pond are located on the northeastern portion of the site, a -
cow barn in the central portion of the site, and two (2) historic single family dwellings in the western
portion of the site fronting Woodhull Road. Freshwater wetlands. currently exist along the northeast
‘portion of the site and will remain undisturbed. A sewer extension is proposed and the project will be
serviced with public. water. I am interested in determining whether any protected, threatened and/or- -

- endangered wildlife species are active in the v1c1111ty of the site so as to advise my cl1ent of the ecologlcai
sen51t1v1ty of the area.

It would be beneficial to consult the Significant Habitat Program and Natural Heritage Program files for -
any information you may have regarding unique habitats, and/or species of vegetation and wildlife.
Enclosed is a copy of the USGS Quadrangle showing the location of the project site. Please provide any
information you may have on this specific site or other unique ecological features within the viciity..
Your attention to this request would be greatly appremated Please do not hesuate to call 1f you have any
questions regardmg thls correspondence Thank you :

Sincerely,

NEI?

Sara N..da Silva

Enc.: location map . . -

S72 WALT WHITMAN ROAD, MELVILLE, NY 11747 - =188
{BR31] 4Z27-5886 FaX (831 427-5620 WWW. NELSONPOPE.COM



New York State Department of Environmental Conservation

Division of Fish, Wildlife & Marine Resources Erin M, Crotty

New York Natural Heritage Program Commissioner
625 Broadway, 5" floor, Albany, New York 12233-4757
Phone: (518) 402-8935 « FAX: (518) 402-8825

Website: www.dec.state.ny,

March 10, 2005

Sara N. da Silva
Nelson, Pope & Voorhis
572 Walt Whitman Rd
Melville, NY 11747

Dear Ms. da Silva:

In response to your recent request, we have reviewed the New York Natural Heritage
Program database with respect to an Environmental Assessment for the proposed Condomininm
Construction, Project 97110, site as indicated on the map you provided, located in the Town of
Huntington, Suffolk County.

Enclosed is a report of rare or state-listed animals and plants, significant natural
communities, and other significant habitats, which our databases indicate occur, or may
occur, on your site or in the immediate vicinity of your site. The information contained
in this report is considered sensitive and may not be released to the public without
permission from the New York Natural Heritage Program.

The presence of rare species may result in this project requiring additional permits,
permit conditions, or review. For further guidance, and for information regarding other permits
that may be required under state law for regulated areas or activities (e.g., regulated wetlands),
please contact the appropriate NYS DEC Regional Office, Division of Environmental Permits, at
the enclosed address.

For most sites, comprehensive field surveys have not been conducted; the enclosed report
only inciudes records from our databases. We cannot provide a definitive statement on the
presence or absence of all rare or state-listed species or significant natural communities. This
information should not be substituted for on-site surveys that may be required for environment
impact assessment.

Qur databases are continually growing as records are added and updated. If this proposed
project is still under development one year from now, we recommend that you contact us again
so that we may update this response with the most current information.

eids J. Krahlifig, Information Servic ﬁfg

NY Natural Heritage Program

Encs.
cc: Reg. 1, Wildiife Mgr.



Natural Heritage Report on Rare Species and Ecological Communities

NY Nawral Heritage Program, NYS DEC, 6§25 Broadway, Sth Floor,
Albany, NY 12233-4757
(518) 402-8935

The plants, animals or ecological communities listed below were found within one mile of your project
site and may also occur at the project site if appropriate habitat is available.

s report contains SENSITIWE information that may not be released to the public without permission from the NY Natural Heritage Program.
fer to the User's Guide for explanations of codes, ranks and fields.

3CULAR PLANTS

esmodium ciliare Office Use

ttie-teaf Tick-trefoil NY Legal Status: Threatened NYS Rank: Imperiled 7962
Fedaral Listing: Global Rank: Demonstrably secure M
Habitat: (udl mﬁmm?; ) Vfer woodi n mmiy o | E‘mj Stmndy wdS and clcarcin j 5.

umex hastatulus Office Use

eart Sorrel NY Legal Status: Endangered NYS Rank: Critically imperiled 2883

Federal Listing: Global Rank: Demonstrably secure M
Habitat: Sy 4‘1 soil,

Records Processed



USERS GUIDE TO NY NATURAL HERITAGE DATA
New York Natural Heritage Program, 625 Broadway, 5™ Floor, Albany, NY 12233-4757 phone: {518) 402-8935

JATURAL HERITAGE PROGRAM: The NY Natural Heritage Program is a partnership between the NYS Department of
wironmental Conservation (NYS DEC) and The Nature Conservency. Our mission is 10 enable and enhance conservation of rare
nimals. rare plants, and significant communities. We accomplish this mission by combining thorough field inventories, scientific analyses,
xpert interpretation, and the most comprehensive database on New York's distinctive biodiversity 1o deliver the highest quality information
or natural resource planning, protection, and management.

YATA SENSITIVITY: The data provided in the report are ecologically sensitive and should be treated in a sensitive manner. The report
s for your in-house use and shouid pot be released, distributed or incorporated in a public document without prior permission from the
Jatural Heritage Program.

=0 RANK: A letter code for the quality of the occurrence of the rare species or significant natural community, based on population size or
rea, condition, and landscape context.

A-E = Extant; A=Excellent, B=Good, C=Fair, D=Poor, E=Extant but with insufficient data 1o assign a rank of A-D.

F = Failed 1o find. Did not focate species during a limited search, but habitat is stilt there and further field work is justified.

H = Historical. Historicat occurrence without any recent field information. -

X = Exiirpated. Field/other data indicates elementhabitat is destroyed and the slement no longer exists at this location.

U = Extant/Historical status uncertain. '

Blank = Not assigned.

L AST REPORT: The date that the rare species or significant natural community was last observed at this location, as documented in the
Natural Heritage databases, The format is most often YYYY-MM-DD.

NY LEGAL STATUS - Animals:
Categories of Endangered and Threatened spegies are defined.in New York State Environmentat Conservation Law section 11-0535.
Endangered, Threatened, and Special Concern species are listed in regulation 6NYCRR 182.5.

E - Endangered Species: any species which meet one of the following criteria:
. Any native species in imminent danger of extirpation or extinction in New York.
. Any species listed as endangered by the United States Department of the Interior, as enumerated in the Code of Federal
Regulations 50 CFR 17.11.
T - Threatened Species: any species which meet ane of the following criteria:
. Any native species likely to become an endangered species within the foreseeable future in NY.
. Any species listed as ihreatened by the U.S. Department of the Interior, as enumerated in the Code of the Federal Reguiations
50 CFR17.11. :

SC - Special Concern Species: those species which are not yet recognized as endangered or threatened, but for which documenied
concern exists for their confinued welfare in New York. Unlike the first two categories, species of special concem receive no
additional legal protection under Environmental Conservalion Law section 11-0535 (Endangered and Threatened Species).

P - Protected Wildlife {defined in Environmental Conservation Law seclion 11-0103): wild game, protected wild birds, and endangered
species of wildlife.

U - Unprotected (defined in Environmental Conservation Law section 11-0103): the species may be taken al any time without limit;

however a license to take may be required.

G - Game (defined in Environmental Conservation Law section 11-0103) any of a variety of big game aor small game species as stated in

ihe Environmental Conservaiion Law; many normally have an open season for at least past of the year, and are protected at olher
fimes.

NY LEGAL STATUS - Plants:
The lollowing calegories are defined in regulation BNYCRR panl 193.3 and apply 1o NYS Enviranmental Conservation Law sectiort 9- 1503.

E - Endangered Species: listed species are Ihose with:

- 5 or fewer extant sites, or

« fewer than 1,000 individuals, or

. restricted to fewer than 4 U.5.G.S. 7 ¥ minute topographical maps, or

. species listed as endangered by U.S. Department of Interior, as enumerated in Code of Federal Reguiations 50 CFR 17.11.
T - Threatened: listed species are those wilh:

. B to fewer than 20 extant siles, or

- 1.000 10 fewer than 3,000 individuals, or

- restricted to not less than 4 or more than 7 U.S.G.5. 7 and ¥z minute topographical maps, or

. listed as threatened by U_S. Department of Interior, as enumerated in Code of Federal Regulations 50 CFR 17.11.
R - Rare: listed species have:

. 20 1o 35 extant sites, or

- 3,000 to 5.000 individuats statewidle. continued on back



V - Exploitably vulnerable: listed species are Fkely to become threaiened in the near future throughout alt or a significant porion of
their range within the state if causal factors continue unchecked.
U - Unprotected; no siate status.

"EDERAL STATUS (PLANTS and ANIMALS): The categories of federal status are defined by the United States Department of the
Tterior as part of the 1974 Endangered Species Act {see Code of Federal Regulations 50 CFR 17). The species listed under this law are
nurmerated in the Federal Register vol. 50, no. 188, pp. 39526 - 39527. The codes below without parentheses are those used in the
ederal Register. The codes below in parentheses are created by Heritage to deal with species which have different listings in different
arts of their range, andfor different listings for different subspecies or varieties.

blank} = No Federal Endangered Species Act status.

E = The element is formally listed as endangered.

T = The element is formally listed as threatened.

’E = The element is proposed as endangered. -

T = The element is proposed as threatened.

>= The element is a candidate for listing.

ELT = The species is formally listed as endangered in part of its range, and as threatened in the other part; or, one or more subspecies or
varieties is listed as endangered, and the others are listed as threatened. '

T,PDL = Populations of the species in New York are formally listed as threatened, and proposed for delisting.

LE) = It the element is a full species, all subspecies or varieties are listed as endangered; if the element is a subspecies, the full species is
fisled as endangered.

T,T{S/A) = One or more subspecies or populations of the species is formally listed as threatened, and the others are treated as threatened
because of similarity of appearance to the listed threatened subspecies or populations.

*S = Partial status: the species is fisted in parts of its range and not in others; or, ene or more subspecies or varieties is listed, while the
others are not listed.

5LOBAL AND STATE RANKS (animals, plants, ecological communities and others): Each element has a globat and state rank as
letermined by the NY Natural Heritage Program. These ranks casry no legat weight. The global rank reflects the rafity of the element
hroughout the world and the state rank reflects the rarity within New York State. Infraspecific 1axa are also assigned a taxon rank to reflect

he infraspecific taxon's rank throughout the world. ? = Indicates a question exists about the rank. Range ranks, e.g. 5182, indicate not
nough information is available to-distinguish between two ranks.

5LOBAL RANK: _

G1 - Critically imperiled globally because of extreme rarity (5 or fewer occurrences), or very few remaining acres, or miles of stream) or
especially vulnerable to extinction because of some factor of its biology.

G2 - Imperiled globally because of rasity (6 - 20 occurrences, or few remaining acres, or miles of siream) or very vulnerable to extinction
throughout its range because of other factors. )

G3 - Either rare and local throughout its range (21 1o 100 occurrences), or found locally (even abundantly at some of its locations) in a
restricted range {e.g. a physiographic region), or vulnerable to extinction throughout its range because of other factors.

G4 - Apparently secure globally, though it rnay be quite rare in parts of its range, especially at the peniphery.

G5 - Demonstrably secure giobally, though it may be quite rare in paris of its range,-especially at the periphery.

GH - Historically known, with the expectation that it might be rediscovered.
GX - Species believed to be exinct.

NYS RANK:
51 - Typically 5 or fewer occurrences, very few remaining individuals, acres, or miles of stream, or some factor of its biclogy making it
especially vulnerable in New York State.

52 - Typically 6 to 20 occurrences, few remaining individuals, acres, or miles of stream., or factors demonstrably making it very vulnerable
in New York State. '

$3 - Typically 21 to 100 accurrences, limited acreage, or miles of stream in New York State.
54 - Apparenily secure in New York State.

55 - Demonsirably secure in New York State.

SH - Historically known from New York State, but not seen in the past 15 years.

SX - Apparently exirpated from New York State.

5Z - Presentin New York State only as a transient migrant.

SxB and SxN, where Sx is one of the codas above, are used for migratory animals, and refer fo the rarity within New York Stale of the
breeding (Bjpaputations and the non-breeding populations (N), respectively, of lhe species.

TAXON (T) RANK: The T-ranks (T1 - T5) are defined the same way as the Globatl ranks {(G1 - G5), but the T-rank refers only to the rarity
of lhe subspecific taxon, :

T1 through T5 - See Global Rank definitions above.
© - Indicates a guestion exisls whether or not the taxon is a good taxonomic enity.

Fevised Sepl 1, 2004
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Breeding Bird Atlas Block 6252B
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Breeding Bird 2000-2004 Atlas

New ‘Eark Sﬁat& E%epartme:nt of

Page 1 of 4

. o
NYS Breeding Bird Atlas 1213‘146‘5

2000-2004
Navigation Tools Block 6252B Summary
Perform Another Search Total Species: 56
Show All Records pi ssible: .
Sort by Field Card Order © :
Sort by Taxonomic Order Probable: 23
View 1985 Data Confirmed: 28
Click on column heading to sort by that category.
Common Behavior NY Legal

Name | ScientificName | 5 ™| Date || "oy, VO
American . Game
Black Duck Anas rubripes X1 5/4/2001 Species KF
American Corvus Game
Crow brachyrhynchos NE 5/18/2001 Species KF
Canada i . Game
Goose |Branta canadensis |[NE 4/5/2001 Species KF

Game
Gadwall Anas strepera FL 6/13/2003 Species KF
Mallard Anas P2 4/6/2001 |ame KF
platyrhynchos |7 ' iSpecies
Mallard x Anas Game
Am. Black platyrhynchos x A. |P2 5/4/2001 Species KF
Duck Hybrid |rubripes P!
1] ] ] I
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Breeding Bird 2000-2004 Atlas

Page 2 of 4

American . .y

Goldfinch Carduelis tristis  |[S2 7/3/2001 ||Protected ||KF

American L

Redstart Setophaga ruticilla ||T2 5/25/2004{Protected KF

gg“lbei‘;lcan Turdus migratorius |NE 5/4/2001 {Protected KF

Baltimore Icterus galbula FY 6/8/2001 |[Protected |KF

Oriole

Barn Swallow \Hirundo rustica NE 5/31/2001|Protected  |[KF

Belted

Kingfisher Ceryle alcyon X1 7/11/2002||protected  |KF

Black-and-

white Mniotilta varia X1 6/6/2001 |Protected KF

Warbler

Black-capped . S

Chickadee Poecile atricapillus ||FL 7/3/2001 ||Protected KF

Blue Jay Cyanocitta cristata |D2 5/15/2001|Protected KF

Brown-

headed Molothrus ater S2 5/18/2001]|Protected  ||KF

Cowbird

Carolina Thryothorus

wren ludovicianus 52 5/4/2001 |Protected |KF

Cedar' Bombyrcilla p2 7/2/2001 |protected KF

Waxwing cedrorum

(Si\illirptney Chaetura pelagica ||FY 7/1/2004 |Protected KF

Chipping . ,

Sparrow Spizella passerina |[T2 6/14/2001 [|Protected KF

Common ) ,

Grackle Quiscalus quiscula |FL 5/31/2001Protected KE

Common . .

Yellowthroat Geothlypis trichas T2 7/13/2001Protected KE

Downy Picoides

Woodpecker jlpubescens FY 6/6/2001 |Protected  |IKF

Eastern i

Kingbird Tyrannus tyrannus {FL 7/2/2001 ||Protected KF

Fastern .

Screech-Owl Megascops asio P2 | 2/29/20041;?@:};@;1 i(i
T I

Y B
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Breeding Bird 2000-2004 Atlas

Page 3 of 4

Eastern Pipilo
Towhee erythrophthalmus P2 6/20/2002Protected KF
Fish Crow Corvus ossifragus ||FL 6/14/2001||Protected KF
. Dumetella
Gray Catbird carolinensis FY 6/5/2001 |Protected |[KF
g:ﬁat Horned 5 ho virginianus  ||P2 3/10/2002[Protected  |IKF
Butorides
Green Heron virescens P2 6/5/2001 ||Protected KF
Hairy picoides villosus  ||D2 4/5/2002 |Protected  |KF
Woodpecker == T
House Finch [|C@rPodacus FY 5/17/2001||Protected  |KF
mexicanus
House Wren || Troglodytes aedon (T2 2/6/2001 |Protected iKF
Killdeer Charadrius NE 5/15/2001|Protected  [KF
vociferus
gg\l:;mng Zenaida macroura [NE 4/30/2001{Protected KF
Mute Swan ||Cygnus olor NE 4/5/2001 |Protected KF
Northern Cardinalis
Cardinal cardinalis FY 5/18/2001| Protected KF
:?g;g?m Colaptes auratus ||ON 6/5/2001 |Protected |KF
Northern Mimus polyglottos |FY 5/31/2001||Protected KF
Mockingbird ...............................................
Northern
Rough- Stelgidopteryx |y 5/4/2001 {Protected |KF
winged serripennis
Swallow
Orchard )
. Icterus spurius T2 5/31/2001|Protected KF
Oriole
Red-bellied {{Melanerpes
Woodpecker |[carolinus Ie 5/15/2001||Protected KF
Sﬁz_oeyed Vireo olivaceus 52 6/20/2002Protected KF
5‘2%?”“ Buteo jarmaicensis [FL 6/25/2004|Protected KF
Red-winged [Agelaius
" Y : TR T R PR LU P S & P D D.I.ilnn‘lrm_ﬁf'){’)kp nnnnn eI
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Breeding Bird 2000-2004 Atlas Page 4 of 4

Blackbird __|lphoeniceus FY  |5/31/2001|Protected  |IKF
Song . .

Sparrow Melospiza melodia |FY 7/3/2001 |[Protected |[KF
Spotted . ) |

Sandpiper  |[ACtitls macularia X1 .6/3/2003 Protected |KF
Tufted ] '

Titmouse Baeolophus bicolor |FL 6/20/2001|Protected  |KF
yyarbling Vireo gilvus T2 - l6/6/2001 |Protected |KF
Vireo

White- I
breasted Sitta carolinensis ||T2 5/4/2001 [|Protected KF
Nuthatch

\“}’E’r‘;ﬁ?'e"e‘:‘ Vireo griseus X1 ~6/6/2001 |{Protected  [[KF
Willow . -

Flycatcher Empidonax traillii |T2 ~||6/6/2001 | Protected  ||KF
Yellow . . |

Warbler Dendroica petechia |FY 6/5/2001 |Protected | KF
European o

Starling Sturnus vulgaris  {|{ON 4/5/2001 |Unprotected ||KF
House ) '

Sparrow Passer domesticus ||NE 4/5/2001 [Unprotected [[KF
Rock Pigeon jColumba livia ON 4/5/2001 |[[Unprotected I[KF

Current Date: 3/21/2005
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Source: GeoMpas
Scale: 1" =200’

\
NELSOMN POPE & VOORHIS, LLC
ENVIRONMENTAL « PLANNING » CONSLLTING




Photo 1.

View of the western property boundary, and
single family dwellings along Woodhull west
of the site.

Photo 2.
View of southbound Woodhull Road.

Photo 3.

View on Park Avenue, looking southeast
from the site. The first building from the left
is Park Avenue Deli. Photo also shows
several historic houses on Park Avenue.




Photo 4.
View of the west side of Park Avenue north of

the subject site (Huntington Cinema Art Center is
in the distance).

Photo 5.
View south at the intersection of Park Avenue

and Woodhull Road.

Photo 6.
View of single family residences to the east
of the site, on Park Avenue, looking south.




Photo 7.
View north along Woodhull Road (western

property boundary).

Photo 8.
View of intersection at Woodhull and Park

Avenue from northwestern property
boundary.

Photo 9.

View of Huntington Jewish Center, located
across from the property on the east side of
Park Avenue.




Photo 10.
View south on Park Avenue, just south of
Woodhull Road.

Photo 11.
View north from northern portion of
subject property.

Photo 12.
View south along Park Avenue.



Photo 13.
View of cottage and existing unpaved
drivewayv. lookina northeast.

Photo 14.

View from central portion of property
towards existing cottage and barn in the
distance.

Photo 15.
View of narrow portion of freshwater
wetland facing Park Avenue, looking

northeast.




Photo 16.
View of wetland area on south portion of
property, looking northwest.

Photo 17.
View adjacent to the existing single family
dwelling, looking towards the pond.

Photo 18.
View from the interior of site looking
towards existing barn.
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NELSON, PCOPE & VODORHIS, LLC

ENVIRONVENTAL »*»  FLANNING = CONSULTING
72 WALT WHITMAN RQOAD, MELWLLE, NY 11747 - 2188

F==1) A27-58685 FAX [E31] 4=27-5H=0
mpvEnsilsonpopecom
March 8, 2005
Mr. John I. Finello
Superintendent
HBuntington Union Free School District
155 Lowndes Avenue

Huntington Station, NY 11746

Re:  Kiruv Estates, Huatington
S/E c/o Park Avenue and Woodhull Road
Town of Huntington, Suffolk County
NP&V #97110

Dear Mr. Finello:

Nelson, Pope & Voorhis (NP&V) has been retained by the owner of the above referenced parcel
to investigate the environmental and planning resources associated with this site as part of a
proposed land use application to the Town of Huntington. Attached is a map which shows the
location of the project site and indicates its location within the Huntington School District.

The 7-acre site is currently developed with two (2) occupied residential dwellings (one is a
cottage) and (2) historic houses. The proposed redevelopment of the site will reflect its current
R-Residence-7 (7,500 square foot lot) zoning. The proposed project under zoning would
establish a total of ten (10) 3-bedrcom single-family homes on the 7-acre site. These 10 homes
would include the preservation of (1) existing detached single-family dwelling and the
construction of nine (9) new 3-bedroom single-family condominiums arranged in two and three-
uni¢ clusters. An existing cottage will be demolished and the existing historic houses will be
purchased by the Town.

Based on standard multipliers, the proposed project would generate 8 school-aged children.
However, based on our research of other attached residence communities in the area, the
proposed development is expected to generate fewer than 8 students. In addition, it is our
understanding that a high school student resides in the cottage and two younger children reside in
one of the other homes, Therefore the increase in school-aged children generated by this project
may be adjusted to account for these children.

Your input on the potential impact of this redevelopment project would be appreciated and will
be included in analysis for preparation of the Environmental Impact Statement for the project.
We would appreciate your review and assessment of the potential impact of this project on your
school district. We would also be interested in the following information which will assist in our
analyses:



» Availability of bus services in this area;
» Listing of specific schools which children from this area attend; and
» Cost per child for current educational services,

‘We appreciate your input on this matter. If you have any questions regarding the details of the
project or the information contained in this letter, I would be happy to speak with you. I would
be pleased to meet with you or correspond by email or phone on this matter at apy time. If you
have any questions please feel free to contact me at (631) 427-5665 or
keiseman @nelsonpope.com.

Sincerely,

NELSON, PoPE & YOORHS, LLC

[

thryn Y-Eiseman, AICP
Division Manager
Environmental & Community Planning
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Huntington Union Free School District

"A Tradition of Excellence Since 1657
David H. Grackin Assistant Superintendent for
Finuce and Management Services

March 22, 2005

Ms, Kathryn J. Eiseman, AICP

Nelson, Pope & Voorhis, LLC
Environmental and Community Planning
572 Wait Whitman Road

Melville, NY 11747-2188

Dear Ms. Eiseman:

The Huntington Schools is in receipt of your letter of March 8, 2005 where you ask us to comment on your
file NP&V #97110. Those lots which are proposed for the southeast corner of Park Avenue and Woohull
Road could generate children that would go to the following schools:

Washington Primary School Whitson Road

Grades K-3 Huntington Station, New York 11746
Huntington Intermediate School Lowndes Avenue

Grades 4—§ o . : Huntington Station, New Yorl; 11746
Finley Middle School Greenlawn Road

Grades 7 and §- Huntington, New York 11743
Huntington High School Oakwood and McKay Roads

Grades 9-12 Huntiagton, New York 11743

Those children who attend Washington Primary, Huntington Intermediate, and Huntingion High School
would qualify for a bus to school. However, any children in this subdivision who would attend Finley
Middie School would be walkers. The current cost per child for our educational services in reguiar education
in grades 7-12 is approximately $14,775.

The district is aware that we are obligated to provide educational services to any resident in the school
district. Should yau have any questions, please do not hesitate to contact me. Thank you:” - :

Yours truly,

Y2

David H. Grackin

DHG/t
HiCorrespondence\2004-2005\EnvitonmentalPlanninghMarch.doe

P O, Box 1500 » Huntington, NY 11743 » 631-673-2111 « FAX 631-673-4159



-NELan, POPE & VOORHIS, LLC

ENVIROMNMENTAL - F'L-ANNINE -'DUNSULTING

" CHARALES J. VOORHIS, CEP. AICP + ARTHUA J. KOERBER, PE. » VICTOR BERT, PE
’ JOSEPH R. EFiFANIA, P.E. » ROBEFT G. NELSON, JR..PE. -
~PAUL M. RACZ, PLS. THOMAS F. LAMBO, PE

_ -February 4, 2005 '_

Richard Dormer . .
- . Commissioner -
~ Suffolk County Police Department
30 Yaphank Avenue -
Yaphank, NY '11980

"Re;  Kiruv Estates, Huntington .
.. 'SE c/o Park Avenue and Woodhull Road
_ Town of Huntington, Suffolk County
 NP&V #9?' 110

Dear Commissioner Dormer:

* Nelson, Pope & Voorhls (NP&V) hds been retained by the owner of the above referenced parcel to
investigate the environmental and planning Tesources associated with this site as, part of a proposed land
use application to the Town of Huntington. Enclosed is a- map with the location of ‘the project site
superimposed. The 7-acre site is currently in use with two (2) occupied residential dweilmgs and (2}

- historic houses: The proposed project seeks to use the site in conformance with its current R-Residence-7

. (7,500 square foot lot) zoning. The proposed project under zonmg would estabhsh a total of ten (10) 3-'

bedroom smgle famz]y homes on the T-acre site.

"The followm g mformatlcm would be helpful to us regardmg pohce protectlon in the area and the potentlal :
: .unpact of this proj ect on your department : S

Precmct number (presumably Precinct #2)
Station’s address and phone number
Commanding officer of the precinet
Patrol sector that is assigned to the site : :
Expected impact of the proposed project on the department (potentxal change in the amount of
_ protection necessary with this addition’ of homes; potenttal need for additional patrol cars or - '
. additional personnel etc.)
. Addttlona] mformatlon related to the potenttal unpact thIS pl'Q]E:Ct may have on the department

. " o 8 8

I would be pleased to meet with you or correspond by emzul or phone on this matter at any time. If you
have any questions please feel free to contact me at (631) 427- 5665 ar sdasilva @nelsonpope.com.

Smncerely,

572 WALT WHI"I’MAN ROAD, MEI_V.II_I_E. NY 11747 - 2188
{8311 427-5685 FAX [631] 427-BE20 WWAWW.NELSONPOPE,COM



Sara DaSilva

From: Cameron, Stuart [camerstu@ suffolkcountyny.govi
Sent: Tuesday, February 22, 2005 12:30 PM

To: sdasilva@nelsonpope.com

Subject: Letter regarding Kiruv Estates

Dear Ms. da Silwva,

I'm replying to vour letter regarding the Kiruv Estates on behalf of Police
Commissiconer Dormer. The property vou cited is located within the
217 sector of the Second Precinct. The Second Precinct is located at 1071 Park Avenue in
Huntington New York 11743. The Commanding Officer ig Insgpector Joseph Blaettler. The
addition of ten single family homes in this area should have a negligible impact upon this
sector. If you have any further questions please feel free to contact me.

Deputy Inspector Stuari K. Cameron
Executive Qfficer

Suffolk County Police

Second Precinct

1071 Park Avenue

Huntington, NY 11743
camerstuldsuffolkcountyny.gov
£31.854.82Q02

fax: 631.854.820¢6



 NELSON, POPE & VOORHIS, LLC

ENVIFOQMNMENTAL « PLANNING + CONSULETING

CHARLES J. VOORHIS, GEP. A(GP » ARTHUR J. KOERBER, PE. « VICTOR BERT, PE,
. JOSEPH R. EPIFANIA, P.E, » ROBERT G. NELSON, JR, PE.
PAULM. RACZ, PL.S. « THOMAS F. LAMEO, BE

February4 2005 :

- Huntington Fire Department "
"ATTN: Fire Chief
1 1everich Place
Huntington, NY 11743

Re: - Kiruv Estates, Huntmgton :
. SE c/o Park Avenue and Woodhuil Road -
Town of Huntington, Suffolk County
NP&V #97110- ' :

'Dear Ctﬁef'

" -Nelson, Pope & Voorhls (NP&V) has beerl retained by the owner of the above referenced parcel 1o

- investigate the environmenta! and planning resources associated with this site as part of a proposed land

~use application to the Town of Huntington. Attached is a map with the location of the project site.
superimposed. The 7.07-acre site is currently improved with four (4) residential dwe]lmgs consisting of a
single-family dwelling, small cottage, and two (2) historic dwellings-which are unoccupied. The proposed
_project seeks to use the site in conformance with its current R-Residence-7 (7,500 square foot lot) zoning.
The two historic dwellings will be preserved and purchased by the Town. Of the two occupied structures,

- only the single-family ‘dwelling will remain. An additional nine (9) 3-bedroom condomininms, which
shall be attached in two (2) and three (3) unit clusters, are proposed. The project would ulUmately result :
in a total of ten (10) smgie famﬂy residential dwallmgs ona7.07 acre site.. :

T am wntmg to obtain information in regard to Huntmgton Fxre Dlstrlet facilities, services, and
eapablhtles that may be perlment to the pro;ect Speczﬁcally, Tam requestmg the followmg

The location of the: substatlon(s) Wthh wouid serve the 51te Gif pernnent)
Firefighting equipment at each facility (if pertinent);
‘Firefighters assigned to each facility (if pertinent);

Indicate any spec;ahzed ﬁreﬁghtmg capabxhtles or concems w1th regards to the pi’O_]BCt of
", site; and - o

» Indicate: whether the ﬁreﬁghters are volunteers or fu]l nme

Thank you for your attention to thls matter. I would be pleased to meet with you or correspond by-email
or phone on this matter at any time. If you have any questions please feel free to contact me at (631) 42?-
3665 or sdasﬂva@nelsonpcape com. :

Sineere]y,

572 WALT WHITMAN ROAD, MELVILLE, MY 11747 - 2488
[B31] 427-5BB5 FAX [B31] 427-5520 WWW.I\IEL._SDNPEIPE_.GUM



Kiruv Property, Huntington
DEIS

FIGURE 1

LOCATION MAP

Source: DeLorme Street Atlas
Scale: Not to Scale

MNELSDM POFE & VOEEHIS. LLE
ERWVIFCINWERITAL « FLANNIMNG « COMSLILTIRG



NELSON, POPE & VOORHIS, LLC

ENVYVIRONMENTA L '.F‘LANN_ENE * CONBUWULTING

CHARLES . VOORHIS, CEF. AICP « ARTHUR J. KDERBER, PE. « VICTOR BEAT, FE.
: JOSEPH R. EPIFANIA, RE. » ROBERT G NELSON, JA., FE.
. -PAULM. RACZ, P.LS. » THOMAS F. LAMBO, RE.

February 4, 2005

~ Town of Huntmgton '
- Department of Environmental Waste Management
100 Main Street
Huntington, New York 11743
ATTN: Mr. Phillip C. Nolan, Director

Re: . Kiruv Estates, Huntmgton
© . SEc/oPark Avenue and Woodhull Road
Town of Huntington, Suffolk County
NP&V #971 1(} '

. 'Deaer Noian

Neilson, Pope, & Voorhis (NP&V) has been retained by the. owner of the above referenced parcel o
investigate the environmental and planning resources associated with this site as part of a proposed land
use application to the Town of Huntington. Enclosed is a map with the location of the project site -
“superimposed. The 7-acre site is currently in use with two (2) occupied residential dwellings and (2)
~historic houses. The proposed project seeks to. use the site in conformance with its current R-Residence-7 |
(7,500 square foot iot) zoning. The proposed project under zoning would establish a total of ten (10) 3-
bedroom single-family homes on the 7-acre site. It is anticipated. that the project will generate a total of
' 10{) pounds of sohd waste daily. o o o ' e

I am wntmg to obtam mformanon n regard to the solid waste facﬂmes which may be pertinent to the "
pl’OjECi Spe(:lﬁcally, Tam requestmg the following: S _ _ yorav ¥t okl
. . . . : &S\a\, T 145 ‘!‘u} /}:;
. The yeariy tonnage of solid waste d1sposed of at this facxhty 319;3‘3‘“
e The percentage or tonnage breakdown of waste disposition:{(i.e. recycled 1nc1nerated

- landfilled), and where is waste disposed of via these routes?

~» Confirmation that the Town will accept waste from the project; and are therc any

" waste Iegulat:lons specific to thls use that should be- conmdercd m conncctlon with

this apphcatlon'? :

Thank you for your attention to this matter. I would be pleased to meet with you or correspond by email
or phone on this matter at any time. If you have any questlons please fcel frcc to contact me > at (631) 427-
"66 or sdasﬂmOnelsonpo;)e com. :

SihCerely ,

NELSONg POPE s, LLC

Sara N. da Silva~

572 WALT wHITMAN HOAD, MELVILLE, NY 11747 - 2988
[EE1] 4B7-5665 FaX (E31] 427-SE20 WWAW. NELEONPOPE.LOM



RECORD OF TELEPHONE CONVERSATIONS
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List of tasks to be completed, by whom, target date, etc.

NPCY

MNELSON. POPE & VODRHIS, LLT
ENVIFONMENTAL ¢ PLANNMNG « CONSULTING



NELSON, POPE & VOORHIS,LLE

ENVIAONMENTAL = PLANNING « CONSLULTING

CHARLES J. VOORHIS, CEP. AICP » ARTHUR ... KOERBER, RE. « VICTOR BERT, RE.
: JOSEPH F. EFIFANIA, FE. » ROBERT G. NELSON, JR., PE.
. PAUL M. RACZ, PLS. + THOMAS F. LAMBO, PE.

_‘.Feb;:uaryltl, 2005 o

. Batbara Ross _
-Construction Department
Suffolk County Water Authority
- 2045 Route 112, Suite 1
Coram, NY 11727-3085-

Re:  Kiruv Estates, Huntmgton '
o SE c/o Park Avenue and Woodhull Road
“Town of Huntington, Suffolk County -
NP&V #97110

" _Dear Ms. Ross

Ne]scm Pope & Voorhls (NP&V) has been retamed by the owner of the above referenced parcel I
_investlgate the environmental and planning resources associated with this site as part of a proposed land -
use. application to the Town of Huntington. Enclosed is a map with the location of the project site
superimposed. The 7-acre site is currently in use with two (2) occupied residential dwellings and (2)
historic houses. The proposed project seeks to use the site in conformance with its current R-Residence-7
(7,500 square foot lot) zoning. The proposed prcgect under Zomng would estabhsh a total of ten (10) 3-
bedroom single- famﬂy homes on the 7- acre site. :

We are mterested in recewmg mput from the Suffolk County Water Authonty to deten‘mne whether the _
proposed housing development would have -an impact on the District or if the site presents unigue
challenges related to .provision of watér services. We are also interested in any District
requirements/recommendations that should be considered at this stage. It.is anticipated that the project
will consume 3,000 gallons of water daily. .1 am writing to obtain information in. regard to the water
supply facility that may be pertment to 1he prOJect Spemﬁcally, I amrequestmo the fol]owmcr .

e A ]__.etter_ of Water Avallab;hty. for the p_ro_]ect.
- Thank you fer.j}our attention to this matter. ‘T would be pleased to meet with you or correspond by email

or phone on this matter at any time. If you have any. quesuans p]ease feel f_ree to contact me at (631) 427-
5665 or sdasﬂva @nelsonpope com. : : :

.Sincerely,'_

E72 WALT WHITMAN ROAD, MELVILLE, NY 11747 - 2188
[B21] 427-58686 FAX [B31] AR7-SE20 WWW.INELSDMNPOPE.COM



SUFFOLK COUNTY WATER AUTHORITY

Steven T. Burns, PE. 4060 Sunrise Highway, Oakdale, NY 11769
Director of Distribution (631) 563-0205

Fax (631) 589-5273
May 6, 2005

Mr. Stephen Costa, P.E., Chief Engineer
Division of Environmental Quality
Suffolk County Department of Health
County Center

Riverhead, N.Y. 11901

Dear Mr. Costa:

The proposed installation of a six (6) inch main on Woodhill Road, and a six {6} inch main on Kiruv
Court, as shown on Preliminary Map of Kiruv Estates, situated in Huntington, in the Town of
Huntington, as prepared by Nelson & Pope, dated April 2004, is adequate to supply water for
domestic and fire protection purposes.

The Authority will undertake the installation of this water main under the terms of ifs standard
Construction Contract, but such agreement has not yet been executed by the Authority and the
developer.

The time required for the completion of the proposed work 1s necessarily determined by the
Authority's ability to obtain delivery of the required materials, easements for maintaining the mains
in the streets that are private, weather conditions, and the existence of adequate supply works at the
time the work 1s done.

This letter of availability is not to be considered an Action by the Suffolk County Water Authority
as defined by SEQRA regulations, and this response does not commit Sutfolk County Water
Authority to commence, engage or otherwise participate or approve an action where SEQRA is
applicable until all aspects of the SEQRA process are complete and the Lead Agency has made a
final determination and finding as related to the project.

Very truly yours,

Steven T.“Burns, P.E.
Director of Distribution
cc: J. Pokomy
S. Romano

P. Ponturo
Auth: 05-05-192 C



" 'Robert Parkinson " -

NELSQN POPE & VOORHIS LLC-- L

. ENVIRONMENTAL + - PLANNING = CONSULTING . .
S72WALT WHITMAN ROAD, MELVILLE, NY 11747 - 2188.. ’
(831} 4275665 . .. FAX (631) 422-5620. )

T L .. ipv@nelsonpope.com

. February 4, 2005

* “Regional Supervisor
. KeySpan Energy - -

S . LongIsland nghtmg Authonty
-~ 1650 Ishp Avenue '

Brentwood, NY 1717 -

. .. o Rer’  Kirav Estates, Huntmgton o '
R o _SE c/o Park Avenue and Woodhull Road ‘
o . Town of Huntington, Suffolk County S
NP&V #971 10 ' N

' Deaer Parkmson

'Nelson Pope & Voorh;s (NP&V) has been retamed by the owner of the above referenced parce] to
: "-mvestlgate the environmental and planning resources assoctated with this site as part of a proposed land
use application -to the Town of Huntington. Enclosed is a map with. the ‘location of the project site
. ‘superimposed. - The 7-acre site is currently in use with.two (2) occupied residential dwellings and (2)
" historic houses. .The proposed project seeks to use the site in conformance with its current R Residence-
AR 500 square foot lot} zoning The proposed, project under zomng would estabhsh a total of ten ( IO) 3- .
: '__bedroom smg1e~famlly homes on the 7- -acre Slte : o

. The Town of Huntmgton has requested that the apphoant prepare this doeument to dndlyze the potential-'
-'beneﬂts and impacis . for constructing new homes on the site. 'We are interested in recelvmg ‘input from -
- your office to determme whether the proposed development would have an impact on the area or if the

site. presents umque challenges spec1ﬁcally any issues of meeting peak energy demands. : We are aJso_-_ -
* interested in any requirements/recommendations that should be considered at this stage. Please mdlcate_ -

. the ablhty or LIPA to supply e]eemcal energy ser\nces to the proposed project 51te

. Sincerely, L

'S.ara N. da 'S_il\_‘fa



1650 Islip Avenue
Brentwood. NY 11717

February 22, 2005

FER 28 7065 L
Nelson & Pope & Voorhis, LLC
Engineers & Surveyors
572 Walt Whitman Road
Melvitle, NY 11747-2188

Re: Letter of Availability - Map of Kiruv Estates
LIPA Job Ref.# T100468610

Dear Sir or Madam:
As requested, piease be advised that the Long Island Power Authority wili
provide service to the above referenced project in accordance with our filed tariff

and schedules in effect at the time service is required.

Please feel free to contact Lori Murphy at (631) 348-6044 if you require any
further information.

Very truly yours,

Qowbﬂ %

Randy Bassen
Regional Supervisor
Western Suffolk Division

RB/Ijm



" “NELSON, POPE & VOORHIS, LLC
" ENVIRONMENTAL . PLANNING -+ CONSULTING .
5712 WALT 'WHITMAN ROAD, MELVILLE, NY 11747 - 2138 N

(631} 427-3665 . FAX (631) 427-5620 -
.- B ' _ npv@ne]sonpopecoml
February 4,2005 0
- JimMadsen
- KeySpan -

' Gas Sales & Marketmg .
- 175E. Old Country Road - -
* Hicksville, NY 11801 - .

‘Re: - Kiruv Estates, Huntington
© . SEc/o Park Avenue and Woodhult Road )
- Town of Huntington, Suffolk Comlty
NP&V #97 1 10 '

_ Dear Mr. Madsen:

Nelson Pope & Voorhls (NP&V) has been retamed by the owner of the above referenced parcel to "
“investigate the environmental and. planning resources associated w1th this site as part of a proposed land
. use application to the Town of Huntington.: Enclosed is a map with the location of the project. site

super:mposed ‘The 7-acre site is currently in use with two (2) occupled reszdent:al dwellings and (2) .

. historic houses. The proposed project seeks to use the site in- -conformance with its current R- Remdence-_-..
7 {7,500 square { foot lot) zoning, The proposed project under zonmg woujd estabhsh a total of ten (10) 3-

o _ -bedroom smgle—fannly homes on the 7~acre site.

| -The Town of Huntlngton has requested that the apphcant prepare tlns document to analyze the potent;all\ Lo

. beneﬁts and impacts for constructing a developmert on the site. “The State: ‘Environmental Quality

. 'Rev1ew Act requires that a Letter of Availability be. provided in the DEIS. Further, we are interested in -
. teceiving input from your office to determine whether the proposed development would have an impact
on the area or if the site presents unique challenges, specifically any issues. of meeting peak energy’
~“demands. We are also interested iri any requirements/recommendations that should be considered at this

e stage. Please indicate the- locatlon and size of the nearest gas main-and- the ab1]1ty of KeySpan to prowde o

- gas serv1ces to the site, .

o 'Than'k you for your atten:ti-on to this matter i WOnld b'e-pleased to meet with you or eorrespond by.'ernall _ |

o “or phone on this matter at any time, If you have ary quesnons please feeI free 10 contact me at (631) 427-
'_ ..'5665 or sdasﬁva@nelsonpope com. : T : :

-Sincereiy,_ -




Kiruv Estates
Subdivision Application
DEIS

APPENDIX K

TRAFFIC ANALYSIS LETTER

N&P

March 30, 2005



Kiruv Property, Huntington
DEIS

AERIAL PHOTOGRAPH

Source: NYSGIS Orthoimagery Program, 2001
Seale: 1" =200
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NELSDN s popE

'ENBINEEHE-E‘; SUHVEYDHS__

o VICTGR BERT, PE. » AHTHUR J. KDEHBER. P.E._ HISEPH R._EF_’IFANIA. PE,
a HGBERT G. WELSUMN JR., PE. & PaYJL M RAGE, FL.S. « THOMAS F'LEMBO. PE.

: R1chard Maehtay S . :
" 'Director of Planning and Envrronment -
. Town of Huntington ;
* - 100 Main Street . .-

o jHuntlngton NY ll?43 .

" Re: * Kiruv Estates Subdivision
| o © N&PJob#97110
Dear Mr. Machtay B

The apphoant has retanled Nelson & Pope to conduct a traffic assessment regardmg this L

applloatlon for a modified subdivision of a 7.07 acre property currently zoned R-7 Residence . :
 District within a- Town Hlstono District (O Huntlngton Green) in order to construct nine. single -
. famrly homes The followmg represents our assessment of the trafﬁc 1ssues assooiated w1th the :
o proposed pmJect and two alternatwe site plans T : i

- Roadway Condltlons '

B " The 7.07 acre srte is located on the southwest comer ofa mgnaltzed 1nterseot10n at CR 35;’Park' _
* Avenge and Woodhull Road in the. Vlilage Green area of Huntington Village. CR 35 is a north--
south arterjal roadway under-the jurisdiction of the Suffolk County Department of Public Works .

" GARY . BECKER, PE,'« GREGORY D. PETERMAN, PLS. « ERIG } MeFERRAN,PE. ~

' '1'(SCDPW) ‘Within' the vicinity of the site CR 35 has one travel lane in each dlreetlon with e

L designated turn lanes at the intersection. with NYS Route 25A/Main Street. A second northbound

travel lane is 1ntroduced at the south intersection with Woodhull Road. This lane becomes a = . = -

- shared throughfnght turn lane on the approach to Main Street. The posted speed limit is 35 mph.

_ CR 35 provides access to and from numerous. properties and a variety of land uses, Accordmg to

_ ‘counts obtaingd from SCDPW, Park Avenue carries an average of 27,940 vehicles per day
. peaking at approximately -2,200- vehicles between 8:00-9:00 AM in the morning and 2,300
vehicles between 4:00-5:00. PM in the evening, along the section just south of Broadway. The
 section of Park Avenue north of NYS Route 110 carries 4,456 vehicles per day with 425 vehicles
~per hour during the PM peak and 200 vehicles during the AM peak, Woodhull Road is-an east-
-west collector- roadway with one lane in each direction under the jurisdiction’ of the Town of:
-Huntmgton Woodhull Road extends from NYS Route 110 i in the south-west dlrectlon to NY 25A

. 1n_ the north east c_hreetion and has a posted speed limit of 30 mph within the vicinity of the site,

o Exlstmg Slte Operatlon

- The site cun'ently contains one smgle family home, a frarned shed, and a barn whleh Wlll all
- remain as shown on the site plan. An existing gravel dnveway on the south side of Woodhull
. Road provides access. The renlannng portron of the mte 1s predomlnately sloped open. la“m _
wetland and woodldnd ' : . : o '

572 WALT WHITMAN RCAD, MEj.A.-"ILLE. NY AT7a7 - 2188
| (B3] 4275855 «FAK [BR1] 4245820 -u\,rww.neulgaﬂpm_;:e.c‘.c:rn



. 3/30/2005

g KIRUVESTATES - ©

: Trlp Generatmn .

The trip generatlon estlmates for the add1tlona1 t:rafﬁc 10 be created by the proposed nme smgle o
. family homes were calculated using the statistical data provided in the manual, Trip Generation,

7th Edition, published. by the Institute of ‘Transportation Engineers (ITE).in 2003. It is expected. :

. that the proposed single famﬂy homes will generate 7 trips during the AM peak hour (2 entering,
- .. 5 exiting), 9 trips during’ the PM peak hour (6 entering, 3 exiting), and 9 trips during the Saturday
S peak hour (5 enterlng, 4 ex1t1ng) The trlp generatlon voiumes are presented m the tab]e below

' .Estimated_Trip_Gen’eratioh L
-+ (vehicle trips) -

. . AM Pedk Hour .. - PM Peak Hour 'SarurdayPeakHoz_ér o
Bxit. . . 5 o 3 T g
"'Total'.-' A e

L AS shown in the table above the proposed smgle farmly homes are not expected to generate a
fs1gn1ﬁeant number of trips during the AM, PM, or the Saturday peak hours. - The ‘most trips

- expected.-to be generated are nine. during the PM and Saturday peak hours or an average of one |

- trip every séven minutes. It is assumed that the distribution of these residential single family trips
" _wxll follow the typical commuter distribution pattern; Therefore the projected trips will disperse
- more. towards the south in the morning peak period where the major highways (LIE and Northemn

- State Parkway) and LIRR train station are located, ‘with- the reverse pattern from the north
occurring in the evening peak hour, It is not expected that these trips witl generate any significant -

- traffic impact on Park Avenue con51denng the relatwely low Proj ected site volumes eompa:red to.
the current roadway volumes. S . :

o Site Access Analys1s

--,_.As prewously stated the appheatlon mcludes a site plan tor the proposed pro;eet as weil as two.
~ alternative plans. All three site plans eon51st of 9 single farmuly homes with varylng locations of
access . onto Woodhull Road. No access is proposed on Park Avenue. An intersection sight™

T ._'_dlstance measurement was performed . at the - proposed driveways' in.accordance with the = - |

~ recommendation contained in A Policy- on Geometr:c Design of. Hfgkways and Streets, published’

by the American Association of State Highway and Transportation- Officials (AASHTO).

" AASHTO states that for the most critical movemert, a vehicle rnakmg a left-turn from the o

driveway, an 1nterseot1on s1ght d1stanee of 335 feet i8 recommended for a des1gr1 speed of 30 . ) _.
mph ' - : . _ :

.._'The 51te plan for the proposed pl'OjeCt 1Hustrates a dnveway o, the south s1de of Woodhuil Road._ |

_ _approx1mately 300 feet west of CR 35 labeled Kiruv Court. Kiruv Court will be a 30 foot wide

two-way private roadway providing access to the proposed homes. The available 31ght distance

s for drivers exiting Kiruv Court was regordéd at approximately 170 feet to the east and 400 feet to.

“the west. A utihty pole and heavy brush limit the sight distance to the east. However, we are
' proposmg to reloeate the utlhty pole and cut baek the brush as part of the pro_] ect. These measu:res )
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will prowde the maxzmum avaxlable i ght dlstance by creatmg a clear 51ght lme fo the 1ntersectlon
' w1th Park Avenue S :

: ___Alternamve 2 con51sts of Klruv Court 1oeated approxxrnate}y 450 feet west of CR 35 and two
© driveways intersecting Woodhull Road, east of Kiruv court as shown on the site plan. Lot 9 has a
- driveway located approxnnately 730 feet west of CR 35 and Lot 10 will access Woodhull Road
* via a private driveway approximately 830 feet west of CR 35. The sight distance measured at
- each of these drlveways was recorded at distances greater than the AASHTO recommiended 330

feetin either direction. A minor obstruction is ¢reated by a utility pole near the driveway for Lot

'.. 9. However, it doés riot warrant relocatlon of the pole since the obstructlon is present for a sma]l_ -
- portlon of the drwer S VIEW. : :
" The site _pla_n for Alternat:ive 3 consis_.t's of Kiruv Cou_tt l_oc'ated 450 '_feet south of CR. 3'5_ and no .
additional driveways on Woodhull Road. The intersection sight distance was recorded at 406 feet

‘to the west and 330 feet to the east with sore minor clearing of brush. An existing utility pole to_- L

o the east creates a minor obstruot:on but is not 51gmf" cant enough to: warrant relocaﬁon

o 'j Accrdent Hlstory

o Accident data for the most recent three—year perlod avallable June 1999 through May 2002 was.

: .'obtamed from the NYSDOT for the intersection of CR 35 at North and South Woodhull Road as
well as the roadway segments just north and south of the 1ntersectlons along CR 35 and cornbmed '
o w1th data frorn SCDPW for lntersectlons along CR 35, : .

- Accident Summary

- By Severity of Injury .
IR S C Accident Severity
B Looation o i SR - - Property
S Fatahty In_]ury Damage -
) CR 35 Leshe Lane to S Woodhu]] Rd ' ] : _ 2 1 B
CR35atS, WooduliRd o2 10
_ = e S
CR 35 betweenN Woodhull Road andNY 25A 0 4 10 .
8. Woodhult R - Chevy ChaseRd to Murray Ct - 0. - 0 - 1~
S: Woodhull Road - MurrathtoCR35 0 0 1 2%
e ACCIDENTS (%) 1% 2% 75% . S5 100%

~ A total of 55 ac_cidents, an _ave_ra_ge ammual frequency of 18 accidents per year; occurred at the .
~ intersection over the 3-year period. One of the accidents involved a fatality and the majority,
- 75%, was property damage only. Only 2 accidents oceurred in the section of Woodhull Road
- between CR 35 ‘and Chevy Chase Road, where Kiruv Court is proposed. The table below contains

- the accident data by type of collision. The majority of the accidents 1nvolved rlght angle - :

: oolhsmns w1th the second htghest con51st1ng of rear end ac01dents
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- Accident Summary
By Type of Collision

; _._Acc'iden_t Type :

o Locatioo' . '-_R:jght- Rear I-I:ieed Leﬁ '_"Ri'ght "Fi).;ed. '.Pe'df . Over- Side- *Other/ TOTAL :
- © - - Angle End  On. Tum Tum Object Bicycle Taking: Swipe. Unknown =777 -

" CR 35 - Leshie Lane 10 8. R S —
. __quc_lhu_l'i_Rd _ 1 _ = 0 e 0 . __4_ 7%
C B o - : 12 22% N

[y

©. CR35at $.WoodhulRd S 4
e SN
" N.Woodhull Rd |, .
“CR 35 at N Woodhil Rd
CR35- N. Woodhuil Rd
" ToNY25A .-

0T 3%
3

LA o L
[P
s oo e
ae]
—
[

3014 5%

8. Woodhull Rd - Chevy .
““Chase Rd to Muﬂ“ay Ct - _
s Woodhu]l Ré - Murray Ct PO Co
- “10ER35 -0 00

0 o 0

21 14 0 2 -2 4. 0. .5 0 7. 55

U 3s% 2% 0% 4% 4% % 0% 9% 0% . 13% . 100%

' Conclusmn

- Jtis our professmnai opmmn that 1he hmlted trafﬁe generated by the proposed pmJect w111 not

- .create significant impagcts to the adjacent roadway and intersections during the peak periods. The

* ‘location of the access roadway, Kiruv Court, in the proposed plan and the two alternatives will

. provide sufficient sight distance as outlined above. Kiruy Court will mtersect a section of -
"Woodhull Road with a very low frequency of accidents, less than one per year. Therefore, we
.recommend that the application for a su’odlwswn to allow for the constructlon of nine smgie _
'_-farmiy hornes be approved - - -

- .Please contact me_ if you require additional in_formafion or if you have any qucstioos.

Respectful]y, . .
I\IEL_ ON & F’DF’E

T | " KetTi M. Collins, PE -
cer Thomas_Abbate, Esq. S .

Attachments

I \1990\9?1 10\1 RAI" l IC‘\050328 Letier Report DOC -






' PROPOSED & ALTERNATIVE SITE PLANS
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- "TRAFFIC COUNT INFORMATION
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