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L INTRODUCTION

This project was designed to accommodate the stormwater runoff conditions that occur as a
result of the building additions and the expansion of the existing parking lot and drop off areas at
West Windsor-Plainsboro High School South. The construction will increase the existing
parking lot from 296 parking spaces to 305 parking spaces, two future building additions and an
expanded student drop off area. The subject site is located on Clarksville-Grovers Mill Road
(C.R. # 638) in the Township of West Windsor, Mercer County, New Jersey and is identified as
Block 17.13, Lot 2 on the Township of West Windsor Tax Map. The subject site is currently
operating as a High School.

The scope of this study focuses on the overall drainage conditions resulting from the proposed
site improvements. For the purpose of this report, the stormwater management design will only
focus on the proposed improvements. The proposed development will disturb over an acre of

land and result in an increase of 1.57 acres of impervious surface.

The primary design constraints for this project are based on requirements established in the
Township of West Windsor Design Standards, Mercer County Design Standards, Delaware
Raritan Canal Commission (DRCC) and N.J.A.C. 7:8. More specifically, the stormwater
management design will serve to maintain existing drainage patterns to the maximum extent
practical and reduce proposed runoff rates when compared to pre-development runoff rates.
The proposed project will disturb over 1 acre and proposed impervious coverage will be
increased by more than %2 acre; therefore, the project meets the definition of a “major
development” under N.J.A.C. 7:8.

Il EXISTING SITE CONDITIONS

The subject site consists of approximately 50.51 acres. The area of proposed improvement is
located within the northern portion of the property at the intersection of Clarksville-Grovers Mill
Road (C.R. # 638) and Princeton-Hightstown Road (C.R. # 571). The area for the building
additions and student drop off area is already developed. The northern parking lot will expand
into an existing grass field. The plan proposes for an above ground infiltration basin along
Clarksville Road. The proposed improvements impacting impervious surface on the site will be
limited to an area of approximately 8.40 acres, which is the area of study this report will focus

on. This area currently consists of 4.452 acres of impervious surface area, including roof area.

West Windsor-Plainsboro 2 April 2020
VCEA #1808-WW-01



Based on the Mercer County Soil Survey, the soil types native to the site include:

HYDRAULIC
SOIL TYPE SOIL TYPE NAME SOIL GROUP
GKAWORB Glassboro adnd Woodstown sandy loams, 0 to 5 A/D
percent slopes
MBYB Mattapex and Bertie loams, 0 to 5 percent c
slopes
OrthA Orthello silt loams, 0 to 2 pergent slopes, c/D
northern coastal plain
Port A Portsmouth variant silt loam, 0 to 2 percent B/D
slopes
Sassafras sandy loam, 0 to 2 percent slopes,
SacA northern coastal plain B
Sassafras sandy loam, 2 to 5 percent slopes,
SacB northern coastal plain B
Sassafras sandy loam, 5 to 10 percent slopes,
SacC northern coastal plain B

The site has been evaluated using the TR-55 ‘Urban Hydrology for Small Watersheds’
standards. The disturbed area on this site has two drainage sheds; the northern portion beyond
the parking lot which drains to Princeton Hightstown Road. The main drainage area will convey
stormwater to the central study point which is part of the existing internal stormwater system.
Both drainage areas ultimately discharge to the Canoe Brook. Below is a description of the

drainage sub-watershed areas as depicted on the Existing Drainage Area Map:

Central Study Point: This study point represents the location where all runoff from the drainage

area is collected via an existing stormwater sewer infrastructure and discharged into an existing
manhole and a 24 inch CMP pipe. This point is where the peak flow generated by the
development will be evaluated and runoff will be controlled to ensure that the max capacity of
the pipe will not be exceeded. This study point has been analyzed to show compliance with the

applicable NJDEP, Mercer County, DRCC and West Windsor Township regulations.

Northern Study Point: This study points represents the drainage area which discharges

uncontrolled out to the County stormwater conveyance system on Princeton-Hightstown Road

(C.R. #571). Impervious and pervious areas contribute to this drainage area.

West Windsor-Plainsboro 3 April 2020
VCEA #1808-WW-01




il PROPOSED SITE CONDITIONS

The proposed site improvements will result in an overall increase in impervious coverage of
1.571 acres. The proposed design serves to match the existing drainage patterns to the
maximum extent practical. The school district has a future high school expansion plan that
includes the potential of a third addition that will connect the front two proposed additions.
Although it is unknown when this will be happening, we have included this area (16,807SF) in
the sizing of the basin which is also included in the 1.571 acres of increased impervious
coverage. The site has been evaluated using the TR-55 ‘Urban Hydrology for Small
Watersheds’ standards and with the following proposed drainage sub-watershed areas as

depicted on the Proposed Drainage Area Map.

Northern Study Point: This study points represents the drainage area which flows uncontrolled

to the County conveyance stormwater system on Princeton-Hightstown Road (C.R. #571). As
part of this construction project, the total impervious and pervious areas consisting of sidewalk,
pavement and grassed areas contributing to this drainage area will be reduced. The peak
runoff rates and volumes have been reduced because the total area and amount of impervious

surface in the drainage area thus the drainage area meets all of the requirements.

Central Study Point: This study area consists of the developed area in the subject site located

within the north and northwestern portion of the property including the proposed parking areas,
student drop off area, sidewalks and future building additions. The construction plans show two
proposed building additions but the proposed drainage area map shows three. The two shown
on the plan will be constructed as phase 2 of this project. There is no time line or definite plan
to install the third building addition as of now. The impervious area generated by the third
building addition was included in the calculations as a precaution. Runoff generated by the
parking lot, and landscape/grass open space areas will be collected by various on-site inlets,
routed through an aboveground infiltration basin, and ultimately discharges back into the
existing 24-inch pipe and stormwater system. This existing 24-inch CMP pipe runs under the
existing high school. There are two small grass areas with a size of 8,421 square feet that are
not treated prior to construction and will not be treated post construction. This area has been
included in flow calculation for the 24-inch CMP pipe and labeled as bypass. A minimum time of
concentration of 10 minutes has been utilized for impervious coverages within this drainage

area.
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Iv. DESIGN METHODOLOGY

The design intention of the proposed stormwater management facilities for this project is to
provide measures as required to address applicable aspects of the Township of West Windsor
Design Standards, Mercer County Design Standards, DRCC, New Jersey Soil Erosion and
Sediment Control Standards, and N.J.A.C 7:8. In order to prepare the stormwater management
design for the subject project, an initial investigation of the property was performed. On-site
review of the tract was performed by Van Cleef Engineering Associates to verify existing site

conditions and land cover characteristics.

Based upon our review of the existing site conditions and the Site Survey prepared by Van
Cleef Engineering Associate, the Drainage Area Maps for the existing and proposed site
conditions, as defined within this report, were established. A Grading Plan was developed for
the proposed site improvements with consideration to the existing drainage patterns to the
maximum extent practicable. The project was designed to ensure runoff from the proposed
development would meet the required peak flow rate reductions of 50%, 75% and 80% for the

2-year, 10-year, and 100-year storm events respectively.

Stormwater runoff generated by the proposed improvements will be collected via a series of
inlets, and underground pipes and conveyed into an aboveground infiltration basin and then
discharged to the Central Study Point discussed above. The storm sewer design
accommodates the 25-yr design storm utilizing the Rational Method under free flowing

conditions. Associated calculations are included in the Appendix of this report.

Based upon the scope of the project, the development is classified as a major development; and
therefore, the project has been designed to meet the stormwater runoff quantity set forth by the
Township of West Windsor Design Standards, Mercer County Design Standards, DRCC, and
NJAC 7:8. The following items are addressed within this report:

Erosion control and runoff quantity standards

Stormwater runoff quality standards

Calculation of stormwater runoff

Standards for structural stormwater management measures

Runoff volumes for the site were modeled utilizing HydroCAD by HydroCAD Software Solutions
LLC using the Urban Hydrology for Small Watershed TR55 method for the applicable design
storms. The 2-, 10- and 100-year quantity design storms are based upon the New Jersey 24-

Hour Rainfall Frequency Data for Mercer County as published by the USDA NRCS utilizing a
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NOAA Curve C rainfall distribution. Curve number calculations have been included within the
Appendix and are based upon The Hydrologic Soil Groups as identified by the Mercer County
Soil Survey. Mercer County Stormwater regulations state that all disturbed lands to be modeled
as poor condition or if the landuse is an urban or residential district it should be modeled as the
next hydrologic group after development (i.e. a “B” soil would convert to a “C” soil). The landuse
modified in the model as Mercer County regulations require. A minimum time of concentration
of ten (10) minutes was utilized for impervious areas. The existing and proposed time of
concentration calculations were calculated using the guidance provided within the May
2010 update of Chapter 15 of the National Engineering Handbook. Pervious and
impervious areas were modeled separately as suggested in the NJDEP Stormwater

Management Best Management Practices Manual.

Stormwater Quality standards were met capturing and infiltrating all of the runoff generated from
the NJDEP Water Quality Storm (1.25 inches in 2 hours). The infiltration rate measured at the
proposed basin location is 0.417 in/hr. The NJDEP Stormwater BMP Manual states that an
infiltration basin must have an in-situ permeability greater than 1 inch per hour. The in-situ saoil
between the bottom of the basin and the top of the seasonal high water table has a permeability
less than 1 in/hour so a portion of the soil will be removed and replaced with K5 sand
(approximately 4,500 square feet). K5 sand has a permeability of 10 in/hour after you include
the recommended NJDEP BMP Manual safety factor. The volume of the NJDEP Water Quality
Storm runoff collected in the basin is 23,208 cubic feet. It will take 6.2 hours to drain 23,208 cf of

water through 4,500 sf of sand. The allowable drainage time of 72 hours.

V. RUNOFF RATE REDUCTION PERFORMANCE

The following is a comparison of overall pre- and post- development runoff rates for the

proposed project disturbance area as required by N.J.A.C. 7:8:

Existing vs. Proposed Runoff Rates to Study Point 1

Existing Runoff Proposed Runoff % of
(cfs) Allowable Runoff (cfs) (cfs) Reduction
2 Year 16.69 8.34 4.97 70.61%
10 Year 27.82 20.86 7.86 70.60%
100 Year 50.26 40.20 11.04 76.36%
West Windsor-Plainsboro 6 April 2020
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The proposed aboveground infiltration basin will convey through a proposed stormwater pipe
and discharge to the existing 24-inch stormwater pipe at the Central Study Point. The
connection between the aboveground infiltration basin and the 24” diameter corrugated metal
pipe has a slope of 0.59%. The existing pipe will be extended 25-feet to relocated the existing
manhole out from under the proposed building. According to Manning’s equation, a 24-inch
diameter pipe made of corrugated metal pipe at 0.59% slope has a maximum capacity of 10.26

cfs.

Manning’s Equation: q = ((k./n) Rh?* S ) A

q = flow (cfs)

kn =1.486

n = Mannings Coefficient of Roughness (0.022 for CMP)

Rh = Hydraulic Radius = Area/Wetter Perimeter. Hydraulic Radius of a full pipe = 2 * radius
S = Slope (ft/ft)

VCEA attempted to design the system to have the peak flow at the point of study be less than
10.26 cfs. Due to existing physical constraints, VCEA was unable to do that for the 100 year
storm. The flow at the point of study for the 100 year storm is 11.04 cfs. VCEA is able to
achieve a higher flow through the existing storm sewer system by allowing the existing
stormwater pipe to surcharge slightly just downstream of the point of study. Using the Hazen-

Williams Equation

Hazen Williams Equation: hioor = 0.2083 (100 / ¢)'8%2 q-852 / g,*86%5

hioot = friction head loss in feet of water per 100 feet of pipe (fth20/100 ft pipe)
¢ = Hazen-Williams roughness constant

q = volume flow (gal/min)

dh = inside hydraulic diameter (inches)

To achieve a 11.08 cfs in 24” diameter CMP pipe, you need 0.763 ft of head. The bottom invert
of the pipe is 90.46. The elevation of the water when the pipe is full at the bottom of the pipe is
92.46. The elevation of the water when is surcharges is 93.22. The elevation of the lowest
outlet in the outlet structure of the basin is 93.96. While the water will back up in the pipeline
upstream during the 100 year storm, it will not back up into the basin, the basin will also flow
under gravity flow conditions. Also, VCEA would like to know, that the existing stormwater
system currently works this way to a much greater extreme. Currently, the 100 year storm is

West Windsor-Plainsboro 7 April 2020
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modeled to generate a peak flow 50.26 cfs which is far greater than the allowed 10.26 cfs
through the CMP pipe. The only reason the existing system does not back up out of the inlets is
that the system becomes pressurized and generates flows required to move the stormwater

through the pipes with any localized flooding.

VL GROUNDWATER RECHARGE

The subject property is classified as a “major development” by the standards set forth by
N.J.A.C. 7:8. Impervious coverage on site has been increased and there is a post-development
annual recharge deficit of 59,672 cubic feet. This site will utilize an infiltration basin to infiltrate
runoff and will provide an annual recharge volume of 147,070 cubic feet at an effective depth of
0.5 feet. We will utilize a depth of water 1.4 feet which will produce an annual recharge volume
of 147,070 cubic feet, thus meeting groundwater recharge requirements. The annual
Groundwater Recharge Analysis (GSR-32) spreadsheet is included in the appendix of this
report.

VIIl. TEMPORARY SEDIMENT BASIN

The proposed basin will be utilized as a temporary sediment basin with a temporary riser during
construction. Per the NJ Soil Erosion and Sediment Control Standards, Section 24, “Standard
for Sediment Basin,” The minimum width shall be determined using the following equation:

Width = 10 x (Qs)""2
Width = 10 x (28.3)!"2
Width = 53.2 feet

The sediment storage capacity plus two-year storm runoff off volume was determined using the
following equation:

V = (DA)(A)(DR)(TE)(1/7)(2,000 Ibs/tons)(1/43,560 sg. f/ac.)

V =(8.223)(1)(0.83)(90)(1/85)(2,000)(1/43,560)
V = 0.33 acre feet

2-year runoff volume = 0.955 ac-ft
Total sediment + runoff volume = 1.29 ac-ft

Basin volume at elevation 95.67 = 1.29 ac-ft

VIl. STABILITY ANALYSIS
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Per the NJ Soil Erosion and Sediment Control Standards, Section 21, “Standard for Off-Site
Stability,” compliance has been met for the proposed discharge of stormwater/infiltration basin.
Study Point 1, the runoff will be discharged into an existing stormwater drainage system.
Downstream flows during every storm event have also been analyzed to Study Point 1 and have
been determined to meet the 50%, 75%, and 80% reductions for the 2-year, 10-year and 100-
year storm events respectively, therefore meeting the conditions of the NJ SESC Standards
Section 21-1.

The emergency spillway has been designed in accordance with Appendix A10 of NJ Soil
Erosion and Sediment Control Standards. Two simulations were run for the emergency
spillway. One with only the orifice turned off and one with the orifice and top of box turned off to
simulate blockages. The maximum stormwater elevation rises above the emergency spillway
with both the top of the box and orifice turned off. The peak elevation of the water during the
100-year storm with only the orifice turned off is 98.30. The 2.2 cfs discharge in the emergency
condition over the 21-foot spillway width will have a velocity of 0.95 feet per second with a
maximum depth of 0.11 feet. Per Appendix A10, the spillway is permitted to have a maximum
velocity of 2.5 feet per second. The spillways hydrograph routings are located in the appendix

of this report.

VIll. CONCLUSION

The proposed project has been designed in a manner that will not adversely impact the existing
drainage patterns, adjacent roadways or adjacent parcels. The stormwater runoff rates for the
2, 10, and 100-year design storms have been designed to meet the required reductions rates.
The stormwater runoff rates for the project disturbance area for the 2, 10, and 100-year design
storms meet or exceed the reduction criteria set forth by N.J.A.C. 7:8 under free flow conditions.
With that stated, it is evident that the proposed development meets all regulatory requirements
and will not have a negative impact on any existing stormwater management systems within the

vicinity of the subject parcel.
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Preface

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

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

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

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

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

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

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require



alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

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

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

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

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

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

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

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

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

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Custom Soil Resource Report

Map Unit Legend

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

Glassboro and Woodstown 0.2
sandy loams, 0 to 5 percent
slopes

Othello silt loams, 0 to 2 1.1
percent slopes, northern
coastal plain

Sassafras sandy loam, 0 to 2 13.9
percent slopes, Northern
Coastal Plain

Sassafras sandy loam, 2 to 5 2.8
percent slopes, Northern
Coastal Plain

Sassafras sandy loam, 5 to 10 0.2
percent slopes, Northern
Coastal Plain

Totals for Area of Interest 18.2

Map Unit Descriptions

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

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

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
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Custom Soil Resource Report

components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

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

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

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

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

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

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

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

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

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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Custom Soil Resource Report

Mercer County, New Jersey

GKAWOB—Glassboro and Woodstown sandy loams, 0 to 5 percent
slopes

Map Unit Setting
National map unit symbol: 1jg7f
Elevation: 0 to 130 feet
Mean annual precipitation: 28 to 59 inches
Mean annual air temperature: 46 to 79 degrees F
Frost-free period: 161 to 231 days
Farmland classification: All areas are prime farmland

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

Description of Glassboro

Setting
Landform: Flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy fluviomarine deposits

Typical profile
A -0to 10 inches: sandyloam
BA - 10 to 13 inches: sandy loam
Bg - 13 to 18 inches: sandy loam
Btg - 18 to 26 inches: sandy loam
C - 26 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00
in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: A/D
Hydric soil rating: No

Description of Woodstown

Setting
Landform: Drainageways
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Landform position (two-dimensional): Toeslope

Landform position (three-dimensional): Base slope
Down-slope shape: Linear

Across-slope shape: Concave

Parent material: Old alluvium and/or sandy marine deposits

Typical profile
Ap - 0to 11 inches: sandy loam
BA - 11 to 17 inches: sandy loam
Bt - 17 to 23 inches: sandy loam
BC - 23 to 30 inches: sandy loam
C - 30 to 48 inches: sandy loam
2C - 48 to 60 inches: stratified loamy sand to sandy loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.20 to 6.00 in/hr)
Depth to water table: About 18 to 42 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Mullica, rarely flooded
Percent of map unit: 5 percent
Landform: Flood plains, drainageways, depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: Yes

Downer
Percent of map unit: 5 percent
Landform: Knolls, low hills
Landform position (three-dimensional): Nose slope, interfluve
Down-slope shape: Convex, linear
Across-slope shape: Linear
Hydric soil rating: No

Fallsington
Percent of map unit: 5 percent
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
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Across-slope shape: Concave
Hydric soil rating: Yes

OthA—Othello silt loams, 0 to 2 percent slopes, northern coastal plain

Map Unit Setting
National map unit symbol: 2thwm
Elevation: 0 to 300 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 46 to 64 degrees F
Frost-free period: 190 to 250 days
Farmland classification: Farmland of statewide importance, if drained

Map Unit Composition
Othello, drained, and similar soils: 50 percent
Othello, undrained, and similar soils: 30 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Othello, Drained

Setting
Landform: Swales, flats, depressions
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Dip, talf
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Parent material: Silty eolian deposits over fluviomarine deposits

Typical profile
Ap - 0to 9inches: silt loam
Btg - 9 to 29 inches: silt loam
2BCg - 29 to 34 inches: sandy loam
2Cg - 34 to 80 inches: loamy sand

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Poorly drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.57 in/hr)

Depth to water table: About 10 to 20 inches

Frequency of flooding: None

Frequency of ponding: Rare

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmbhos/cm)

Available water storage in profile: Moderate (about 8.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Hydric soil rating: Yes

Description of Othello, Undrained

Setting
Landform: Drainageways, swales, flats, depressions
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Dip, talf
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Parent material: Silty eolian deposits over fluviomarine deposits

Typical profile
Oe - 0 to 2 inches: peat
A - 2to 4 inches: silt loam
Eg - 4 to 10 inches: siltloam
Btg - 10 to 29 inches: silt loam
2BCg - 29 to 35 inches: sandy loam
2Cg - 35 to 80 inches: loamy sand

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Poorly drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.57 in/hr)

Depth to water table: About 0 to 10 inches

Frequency of flooding: None

Frequency of ponding: Occasional

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmbhos/cm)

Available water storage in profile: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: C/D
Hydric soil rating: Yes

Minor Components

Fallsington, undrained
Percent of map unit: 8 percent
Landform: Flats, depressions, drainageways, swales
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Talf, dip
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: Yes

Kentuck, undrained
Percent of map unit: 7 percent
Landform: Flats, depressions, swales
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf, dip
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Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: Yes

Mattapex
Percent of map unit: 5 percent
Landform: Swales, broad interstream divides, flats, depressions
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Dip, talf
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: No

SacA—Sassafras sandy loam, 0 to 2 percent slopes, Northern Coastal
Plain

Map Unit Setting
National map unit symbol: 2thx8
Elevation: 0 to 470 feet
Mean annual precipitation: 41 to 49 inches
Mean annual air temperature: 53 to 58 degrees F
Frost-free period: 190 to 250 days
Farmland classification: All areas are prime farmland

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

Description of Sassafras

Setting
Landform: Fluviomarine terraces, flats
Landform position (three-dimensional): Riser, rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy fluviomarine deposits

Typical profile
Ap - 0 to 12 inches: sandy loam
Bt1 - 12 to 18 inches: sandy loam
Bt2 - 18 to 28 inches: sandy clay loam
BC - 28 to 40 inches: loamy sand
C1 - 40 to 58 inches: sand
C2 - 58 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
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Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.20 to 2.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water storage in profile: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 1
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Fallsington, drained
Percent of map unit: 4 percent
Landform: Depressions, flats, swales, broad interstream divides
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Dip, talf
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Woodstown
Percent of map unit: 4 percent
Landform: Fluviomarine terraces, flats
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Downer
Percent of map unit: 4 percent
Landform: Knolls, fluviomarine terraces, flats
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve, riser, rise
Down-slope shape: Convex, linear
Across-slope shape: Linear
Hydric soil rating: No

Ingleside
Percent of map unit: 4 percent
Landform: Fluviomarine terraces, flats
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Aura
Percent of map unit: 4 percent
Landform: Low hills, fluviomarine terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, nose slope, riser
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Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

SacB—Sassafras sandy loam, 2 to 5 percent slopes, Northern Coastal
Plain

Map Unit Setting
National map unit symbol: 2thxd
Elevation: 0 to 470 feet
Mean annual precipitation: 41 to 49 inches
Mean annual air temperature: 53 to 58 degrees F
Frost-free period: 190 to 250 days
Farmland classification: All areas are prime farmland

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

Description of Sassafras

Setting
Landform: Fluviomarine terraces, flats
Landform position (three-dimensional): Riser, rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy fluviomarine deposits

Typical profile
Ap - 0 to 12 inches: sandy loam
Bt1 - 12 to 18 inches: sandy loam
Bt2 - 18 to 28 inches: sandy clay loam
BC - 28 to 40 inches: loamy sand
C1 - 40 to 58 inches: sand
C2 - 58 to 80 inches: sand

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
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Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Woodstown
Percent of map unit: 4 percent
Landform: Fluviomarine terraces, broad interstream divides, depressions, flats
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: No

Downer
Percent of map unit: 4 percent
Landform: Knolls, fluviomarine terraces, flats
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve, riser, rise
Down-slope shape: Convex, linear
Across-slope shape: Linear
Hydric soil rating: No

Fallsington, drained
Percent of map unit: 4 percent
Landform: Swales, flats, depressions
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Dip, talf
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: Yes

Ingleside
Percent of map unit: 4 percent
Landform: Flats
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Aura
Percent of map unit: 4 percent
Landform: Low hills, fluviomarine terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, nose slope, riser
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
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SacC—Sassafras sandy loam, 5 to 10 percent slopes, Northern Coastal
Plain

Map Unit Setting
National map unit symbol: 2thxs
Elevation: 0 to 470 feet
Mean annual precipitation: 41 to 49 inches
Mean annual air temperature: 53 to 58 degrees F
Frost-free period: 190 to 250 days
Farmland classification: Farmland of statewide importance

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

Description of Sassafras

Setting
Landform: Fluviomarine terraces, flats
Landform position (three-dimensional): Riser, rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy fluviomarine deposits

Typical profile
Ap - 0 to 9 inches: sandy loam
Bt1 - 9 to 18 inches: sandy loam
Bt2 - 18 to 28 inches: sandy clay loam
BC - 28 to 40 inches: loamy sand
C1 - 40 to 58 inches: sand
C2 - 58 to 80 inches: sand

Properties and qualities
Slope: 5 to 10 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Hydric soil rating: No
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Minor Components

Downer
Percent of map unit: 4 percent
Landform: Knolls, fluviomarine terraces, flats
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve, riser, rise
Down-slope shape: Convex, linear
Across-slope shape: Linear
Hydric soil rating: No

Woodstown
Percent of map unit: 4 percent
Landform: Fluviomarine terraces, broad interstream divides, depressions, flats
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: No

Ingleside
Percent of map unit: 4 percent
Landform: Flats
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Aura
Percent of map unit: 4 percent
Landform: Low hills, fluviomarine terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Nose slope, side slope, riser
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Fallsington, drained
Percent of map unit: 4 percent
Landform: Flats, depressions, swales
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Talf, dip
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: Yes
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2006. Land resource regions and major land resource areas of the United States,
the Caribbean, and the Pacific Basin. U.S. Department of Agriculture Handbook
296. http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/soils/?
cid=nrcs142p2 053624

United States Department of Agriculture, Soil Conservation Service. 1961. Land
capability classification. U.S. Department of Agriculture Handbook 210. http://
www.nrcs.usda.gov/internet/FSE_ DOCUMENTS/nrcs142p2 052290.pdf
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Stormwater Calcs DRCC Revisions
Prepared by Swalsh

Exisitng Conditions

Printed 4/22/2020

HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 2
Rainfall Events Listing
Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2YRSTM NOAA24-hr C Default 2400 1 330 2
2 10YRSTM NOAA24-hr C Default 2400 1 500 2
3 100YR STM NOAA24-hr C Default 2400 1 830 2
4 NJDEP Water Quality Storm  NJ DEP 2-hr Default 200 1 125 2



Stormwater Calcs DRCC Revisions

Prepared by Swalsh
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC

Exisitng Conditions

Printed 4/22/2020
Page 3

Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)
2.895 74 >75% Grass cover, Good, HSG C (25)
4452 98 Paved parking & roofs (1S)
7.347 89 TOTAL AREA



Stormwater Calcs DRCC Revisions

Prepared by Swalsh
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC

Exisitng Conditions

Printed 4/22/2020
Page 4

Soil Listing (selected nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

2.895 HSG C 28

0.000 HSGD

4.452 Other 1S

7.347 TOTAL AREA



Stormwater Calcs DRCC Revisions
Prepared by Swalsh

Exisitng Conditions

Printed 4/22/2020

HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 5
Ground Covers (selected nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 2.895 0.000 0.000 2.895 >75% Grass cover, Good 2S
0.000 0.000 0.000 0.000 4.452 4452 Paved parking & roofs 1S
0.000 0.000 2.895 0.000 4.452 7.347 TOTAL AREA



Stormwater Calcs DRCC Revisions
Prepared by Swalsh

Exisitng Conditions

Printed 4/22/2020

HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 6
Pipe Listing (selected nodes)

Line# Node In-Invert  Qut-Invert Length Slope n Diam/Width Height Inside-Fill
Number (feet) (feet) (feet) (ft/f) (inches)  (inches) (inches)

1 1S 0.00 0.00 154.0 0.0330 0.011 18.0 0.0 0.0

2 18 0.00 0.00 114.0 0.0021 0.020 24.0 0.0 0.0

3 28 0.00 0.00 340 0.0062 0.011 12.0 0.0 0.0

4 28 0.00 0.00 266.0 0.0096 0.011 15.0 0.0 0.0

5 28 0.00 0.00 940 0.0035 0.020 240 0.0 0.0



Exisitng Conditions

Stormwater Calcs DRCC Revisions NOAA 24-hr C 2YR STM Rainfall=3.30"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 7

Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Existing Impervious Runoff Area=4.452 ac 100.00% Impervious Runoff Depth=3.07"
Flow Length=656" Tc=10.0 min CN=98 Runoff=13.29 cfs 1.138 af

Subcatchment 2S: Existing Pervious Runoff Area=2.895 ac 0.00% Impervious Runoff Depth=1.10"
Flow Length=736" Tc=10.0 min CN=74 Runoff=3.43 cfs 0.266 af

Link 3L: Total Existing Condition Inflow=16.69 cfs 1.404 af
Primary=16.69 cfs 1.404 af

Total Runoff Area = 7.347 ac Runoff Volume = 1.404 af Average Runoff Depth = 2.29"
39.40% Pervious = 2.895ac  60.60% Impervious = 4.452 ac



Exisitng Conditions

Stormwater Calcs DRCC Revisions NOAA 24-hr C 2YR STM Rainfall=3.30"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 1S: Existing Impervious

[47] Hint: Peak is 197% of capacity of segment #4
Runoff = 13.29cfs @ 12.17 hrs, Volume= 1.138 af, Depth= 3.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2YR STM Rainfall=3.30"

Area (ac) CN Description
4.452 98 Paved parking & roofs
4.452 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.5 150 0.0267 1.70 Sheet Flow, Sheet Flow
Smooth surfaces n=0.011 P2= 3.30"

1.7 238 0.0137 2.38 Shallow Concentrated Flow, Shallow Concentrated Flow
Paved Kv=20.3fps

0.2 154 0.0330 12.76 22.55 Pipe Channel, Circulat Channel (pipe)
18.0" Round Area= 1.8 sf Perim=4.7' r=0.38'
n= 0.011 Concrete pipe, straight & clean

0.9 114 0.0021 214 6.74 Pipe Channel, Circular Channel (pipe)
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n= 0.020 Corrugated PE, corrugated interior

5.7 Direct Entry, To make it 10 minutes

10.0 656 Total




Exisitng Conditions
Stormwater Calcs DRCC Revisions NOAA 24-hr C 2YR STM Rainfall=3.30"

Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 9

Subcatchment 1S: Existing Impervious

Hydrograph
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Exisitng Conditions

Stormwater Calcs DRCC Revisions NOAA 24-hr C 2YR STM Rainfall=3.30"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 10

Summary for Subcatchment 2S: Existing Pervious

[47] Hint: Peak is 103% of capacity of segment #2
Runoff = 343 cfs@ 12.19 hrs, Volume= 0.266 af, Depth= 1.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2YR STM Rainfall=3.30"

Area (ac) CN Description
2.895 74 >75% Grass cover, Good, HSG C
2.895 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.0 24 0.0101 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2= 3.30"

0.1 34 0.0062 422 3.32 Pipe Channel, Pipe
12.0" Round Area= 0.8 sf Perim= 3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.7 266 0.0096 6.10 7.48 Pipe Channel, Pipe
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n= 0.011 Concrete pipe, straight & clean

0.6 94 0.0035 277 8.70 Pipe Channel, Pipe
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n= 0.020 Corrugated PE, corrugated interior

3.3 200 1.00 Direct Entry, Grass Shallow Concentrated Flow
0.8 118 2.60 Direct Entry, Gutter Shallow Concentrated Flow
0.5 Direct Entry, To make 10 minutes

10.0 736 Total



Exisitng Conditions
Stormwater Calcs DRCC Revisions NOAA 24-hr C 2YR STM Rainfall=3.30"

Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b_s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 11

Subcatchment 2S: Existing Pervious
Hydrograph
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Exisitng Conditions

Stormwater Calcs DRCC Revisions NOAA 24-hr C 2YR STM Rainfall=3.30"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 12

Summary for Link 3L: Total Existing Condition

Inflow Area = 7.347 ac, 60.60% Impervious, Inflow Depth= 229" for 2YR STM event
Inflow = 16.69cfs@ 12.17 hrs, Volume= 1.404 af
Primary = 16.69cfs@ 12.17 hrs, Volume= 1.404 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Flow (cfs)

Link 3L: Total Existing Condition
Hydrograph
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Exisitng Conditions

Stormwater Calcs DRCC Revisions NOAA 24-hr C 10YR STM Rainfall=5.00"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 13

Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Existing Impervious Runoff Area=4.452 ac 100.00% Impervious Runoff Depth=4.76"
Flow Length=656" Tc=10.0 min CN=98 Runoff=20.27 cfs 1.767 af

Subcatchment 2S: Existing Pervious Runoff Area=2.895 ac 0.00% Impervious Runoff Depth=2.36"
Flow Length=736" Tc=10.0 min CN=74 Runoff=7.56 cfs 0.570 af

Link 3L: Total Existing Condition Inflow=27.82 cfs 2.338 af
Primary=27.82 cfs 2.338 af

Total Runoff Area = 7.347 ac Runoff Volume = 2.338 af Average Runoff Depth = 3.82"
39.40% Pervious = 2.895ac  60.60% Impervious = 4.452 ac



Exisitng Conditions

Stormwater Calcs DRCC Revisions NOAA 24-hr C 10YR STM Rainfall=5.00"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 14

Summary for Subcatchment 1S: Existing Impervious

[47] Hint: Peak is 301% of capacity of segment #4
Runoff = 2027 cfs@ 12.17 hrs, Volume= 1.767 af, Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10YR STM Rainfall=5.00"

Area (ac) CN Description
4.452 98 Paved parking & roofs
4.452 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.5 150 0.0267 1.70 Sheet Flow, Sheet Flow
Smooth surfaces n=0.011 P2= 3.30"

1.7 238 0.0137 2.38 Shallow Concentrated Flow, Shallow Concentrated Flow
Paved Kv=20.3fps

0.2 154 0.0330 12.76 22.55 Pipe Channel, Circulat Channel (pipe)
18.0" Round Area= 1.8 sf Perim=4.7' r=0.38'
n= 0.011 Concrete pipe, straight & clean

0.9 114 0.0021 214 6.74 Pipe Channel, Circular Channel (pipe)
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n= 0.020 Corrugated PE, corrugated interior

5.7 Direct Entry, To make it 10 minutes

10.0 656 Total




Stormwater Calcs DRCC Revisions
Prepared by Swalsh

Exisitng Conditions

HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC

NOAA 24-hr C 10YR STM Rainfall=5.00"
Printed 4/22/2020
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Exisitng Conditions

Stormwater Calcs DRCC Revisions NOAA 24-hr C 10YR STM Rainfall=5.00"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 16

Summary for Subcatchment 2S: Existing Pervious

[47] Hint: Peak is 228% of capacity of segment #2
[47] Hint: Peak is 101% of capacity of segment #3

Runoff = 756 cfs @ 12.18 hrs, Volume= 0.570 af, Depth= 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10YR STM Rainfall=5.00"

Area (ac) CN Description
2.895 74 >75% Grass cover, Good, HSG C
2.895 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.0 24 0.0101 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2= 3.30"

0.1 34 0.0062 422 3.32 Pipe Channel, Pipe
12.0" Round Area= 0.8 sf Perim= 3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.7 266 0.0096 6.10 7.48 Pipe Channel, Pipe
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n= 0.011 Concrete pipe, straight & clean

0.6 94 0.0035 277 8.70 Pipe Channel, Pipe
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n= 0.020 Corrugated PE, corrugated interior

3.3 200 1.00 Direct Entry, Grass Shallow Concentrated Flow
0.8 118 2.60 Direct Entry, Gutter Shallow Concentrated Flow
0.5 Direct Entry, To make 10 minutes

10.0 736 Total



Exisitng Conditions
Stormwater Calcs DRCC Revisions NOAA 24-hr C 10YR STM Rainfall=5.00"

Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b_s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 17

Subcatchment 2S: Existing Pervious
Hydrograph

-.333333333333333333”““5N0AA24—hrC
7 10YRSTMRa|nfaII—500"
| BEREREER IRERERR RunoffArea‘2895aC

Runoff Denth—2 36“
Flow Length 736'
Tc—10 0 mm

Flow (cfs)

T T T T
012 345867 8 9101112131415161718192021222324252627282930313233343536
Time (hours)



Exisitng Conditions

Stormwater Calcs DRCC Revisions NOAA 24-hr C 10YR STM Rainfall=5.00"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 18

Summary for Link 3L: Total Existing Condition

Inflow Area = 7.347 ac, 60.60% Impervious, Inflow Depth= 3.82" for 10YR STM event
Inflow = 2782 cfs@ 12.17 hrs, Volume= 2.338 af
Primary = 2782 cfs@ 12.17 hrs, Volume= 2.338 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: Total Existing Condition
Hydrograph
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Exisitng Conditions

Stormwater Calcs DRCC Revisions NOAA 24-hr C 100YR STM Rainfall=8.30"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 19

Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Existing Impervious Runoff Area=4.452 ac 100.00% Impervious Runoff Depth=8.06"
Flow Length=656" Tc=10.0 min CN=98 Runoff=33.77 cfs 2.990 af

Subcatchment 2S: Existing Pervious Runoff Area=2.895 ac 0.00% Impervious Runoff Depth=5.19"
Flow Length=736" Tc=10.0 min CN=74 Runoff=16.51 cfs 1.253 af

Link 3L: Total Existing Condition Inflow=50.26 cfs 4.244 af
Primary=50.26 cfs 4.244 af

Total Runoff Area = 7.347 ac Runoff Volume = 4.244 af Average Runoff Depth = 6.93"
39.40% Pervious = 2.895ac  60.60% Impervious = 4.452 ac



Exisitng Conditions

Stormwater Calcs DRCC Revisions NOAA 24-hr C 100YR STM Rainfall=8.30"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 20

Summary for Subcatchment 1S: Existing Impervious

[47] Hint: Peak is 150% of capacity of segment #3
[47] Hint: Peak is 501% of capacity of segment #4

Runoff = 33.77 cfs@ 12.17 hrs, Volume= 2.990 af, Depth= 8.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100YR STM Rainfall=8.30"

Area (ac) CN Description
4.452 98 Paved parking & roofs
4.452 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.5 150 0.0267 1.70 Sheet Flow, Sheet Flow
Smooth surfaces n=0.011 P2= 3.30"

1.7 238 0.0137 2.38 Shallow Concentrated Flow, Shallow Concentrated Flow
Paved Kv=20.3fps

0.2 154 0.0330 12.76 22.55 Pipe Channel, Circulat Channel (pipe)
18.0" Round Area= 1.8 sf Perim=4.7' r=0.38'
n= 0.011 Concrete pipe, straight & clean

0.9 114 0.0021 214 6.74 Pipe Channel, Circular Channel (pipe)
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n= 0.020 Corrugated PE, corrugated interior

5.7 Direct Entry, To make it 10 minutes

10.0 656 Total




Exisitng Conditions
NOAA 24-hr C 100YR STM Rainfall=8.30"

Stormwater Calcs DRCC Revisions
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 21

Subcatchment 1S: Existing Impervious
Hydrograph
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Exisitng Conditions

Stormwater Calcs DRCC Revisions NOAA 24-hr C 100YR STM Rainfall=8.30"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 22

Summary for Subcatchment 2S: Existing Pervious

[47] Hint: Peak is 498% of capacity of segment #2
[47] Hint: Peak is 221% of capacity of segment #3
[47] Hint: Peak is 190% of capacity of segment #4

Runoff = 16.51 cfs@ 12.17 hrs, Volume= 1.253 af, Depth= 5.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100YR STM Rainfall=8.30"

Area (ac) CN Description
2.895 74 >75% Grass cover, Good, HSG C
2.895 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.0 24 0.0101 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2= 3.30"

0.1 34 0.0062 422 3.32 Pipe Channel, Pipe
12.0" Round Area= 0.8 sf Perim= 3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.7 266 0.0096 6.10 7.48 Pipe Channel, Pipe
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n= 0.011 Concrete pipe, straight & clean

0.6 94 0.0035 277 8.70 Pipe Channel, Pipe
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n= 0.020 Corrugated PE, corrugated interior

3.3 200 1.00 Direct Entry, Grass Shallow Concentrated Flow
0.8 118 2.60 Direct Entry, Gutter Shallow Concentrated Flow
0.5 Direct Entry, To make 10 minutes

10.0 736 Total



Stormwater Calcs DRCC Revisions
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Exisitng Conditions
NOAA 24-hr C 100YR STM Rainfall=8.30"
Printed 4/22/2020
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Exisitng Conditions

Stormwater Calcs DRCC Revisions NOAA 24-hr C 100YR STM Rainfall=8.30"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 24

Summary for Link 3L: Total Existing Condition

Inflow Area = 7.347 ac, 60.60% Impervious, Inflow Depth= 6.93" for 100YR STM event
Inflow = 50.26 cfs @ 12.17 hrs, Volume= 4.244 af
Primary = 50.26 cfs @ 12.17 hrs, Volume= 4.244 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: Total Existing Condition
Hydrograph
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Exisitng Conditions
Stormwater Calcs DRCC Revisions NJ DEP 2-hr NJDEP Water Quality Storm Rainfall=1.25"

Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b_s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 25

Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Existing Impervious Runoff Area=4.452 ac 100.00% Impervious Runoff Depth=1.03"
Flow Length=656" Tc=10.0 min CN=98 Runoff=11.47 cfs 0.384 af

Subcatchment 2S: Existing Pervious Runoff Area=2.895 ac 0.00% Impervious Runoff Depth=0.07"
Flow Length=736" Tc=10.0 min CN=74 Runoff=0.38 cfs 0.018 af

Link 3L: Total Existing Condition Inflow=11.63 cfs 0.402 af
Primary=11.63 cfs 0.402 af

Total Runoff Area = 7.347 ac Runoff Volume = 0.402 af Average Runoff Depth = 0.66"
39.40% Pervious = 2.895ac  60.60% Impervious = 4.452 ac
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Summary for Subcatchment 1S: Existing Impervious

[47] Hint: Peak is 170% of capacity of segment #4
Runoff = 1147 cfs@ 1.15 hrs, Volume= 0.384 af, Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr NJDEP Water Quality Storm Rainfall=1.25"

Area (ac) CN Description
4.452 98 Paved parking & roofs
4.452 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.5 150 0.0267 1.70 Sheet Flow, Sheet Flow
Smooth surfaces n=0.011 P2= 3.30"

1.7 238 0.0137 2.38 Shallow Concentrated Flow, Shallow Concentrated Flow
Paved Kv=20.3fps

0.2 154 0.0330 12.76 22.55 Pipe Channel, Circulat Channel (pipe)
18.0" Round Area= 1.8 sf Perim=4.7' r=0.38'
n= 0.011 Concrete pipe, straight & clean

0.9 114 0.0021 214 6.74 Pipe Channel, Circular Channel (pipe)
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n= 0.020 Corrugated PE, corrugated interior

5.7 Direct Entry, To make it 10 minutes

10.0 656 Total




Exisitng Conditions
Stormwater Calcs DRCC Revisions NJ DEP 2-hr NJDEP Water Quality Storm Rainfall=1.25"

Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b_s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 27

Subcatchment 1S: Existing Impervious

Hydrograph
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Summary for Subcatchment 2S: Existing Pervious

Runoff = 0.38cfs@ 1.27 hrs, Volume= 0.018 af, Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr NJDEP Water Quality Storm Rainfall=1.25"

Area (ac) CN Description
2.895 74 >75% Grass cover, Good, HSG C
2.895 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

4.0 24 0.0101 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2= 3.30"

0.1 34 0.0062 422 3.32 Pipe Channel, Pipe
12.0" Round Area= 0.8 sf Perim= 3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.7 266 0.0096 6.10 7.48 Pipe Channel, Pipe
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n= 0.011 Concrete pipe, straight & clean

0.6 94 0.0035 277 8.70 Pipe Channel, Pipe
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n= 0.020 Corrugated PE, corrugated interior

3.3 200 1.00 Direct Entry, Grass Shallow Concentrated Flow
0.8 118 2.60 Direct Entry, Gutter Shallow Concentrated Flow
0.5 Direct Entry, To make 10 minutes

10.0 736 Total
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Subcatchment 2S: Existing Pervious
Hydrograph
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Summary for Link 3L: Total Existing Condition

Inflow Area = 7.347 ac, 60.60% Impervious, Inflow Depth = 0.66" for NJDEP Water Quality Storm event
Inflow = 1163 cfs@ 1.15 hrs, Volume= 0.402 af
Primary = 1163 cfs@ 1.15 hrs, Volume= 0.402 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 3L: Total Existing Condition
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Rainfall Events Listing
Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2YRSTM NOAA24-hr C Default 2400 1 330 2
2 10YRSTM NOAA24-hr C Default 2400 1 500 2
3 100YR STM NOAA24-hr C Default 2400 1 830 2
4 NJDEP Water Quality Storm  NJ DEP 2-hr Default 200 1 125 2
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)
2.375 74 >75% Grass cover, Good, HSG C (5S, 6S)
6.023 98 Paved parking & roofs (4S)
8.398 91 TOTAL AREA
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Soil Listing (selected nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

2.375 HSG C 58, 6S

0.000 HSGD

6.023 Other 4S8

8.398 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 2.375 0.000 0.000 2.375 >75% Grass cover, Good 58S, 6S
0.000 0.000 0.000 0.000 6.023 6.023 Paved parking & roofs 4S8

0.000 0.000 2.375 0.000 6.023 8.398 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node In-Invert  Qut-Invert Length Slope n Diam/Width Height Inside-Fill
Number (feet) (feet) (feet) (ft/f) (inches)  (inches) (inches)

1 4S 0.00 0.00 314.0 0.0300 0.011 24.0 0.0 0.0

2 58 0.00 0.00 163.0 0.0300 0.011 12.0 0.0 0.0

3 58 0.00 0.00 105.0 0.0030 0.011 12.0 0.0 0.0

4 58 0.00 0.00 12.0 0.0030 0.011 12.0 0.0 0.0

5 58 0.00 0.00 112.0 0.0030 0.011 12.0 0.0 0.0

6 58 0.00 0.00 73.0 0.0030 0.011 12.0 0.0 0.0

7 58 0.00 0.00 51.0 0.0030 0.011 12.0 0.0 0.0

8 6S 0.00 0.00 50.0 0.0100 0.011 12.0 0.0 0.0
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 4S: Proposed Impervious Runoff Area=6.023 ac 100.00% Impervious Runoff Depth=3.07"
Flow Length=673' Tc=10.0 min CN=98 Runoff=17.98 cfs 1.539 af

Subcatchment 5S: Proposed Pervious Runoff Area=2.200 ac 0.00% Impervious Runoff Depth=1.10"
Flow Length=666" Tc=10.0 min CN=74 Runoff=2.61 cfs 0.202 af

Subcatchment 6S: Proposed Pervious (Bypass) Runoff Area=0.175ac 0.00% Impervious Runoff Depth=1.10"
Flow Length=134' Tc=8.0 min CN=74 Runoff=0.23 cfs 0.016 af

Pond 7P: REVISED WITH NEW COUNTY ROW Peak Elev=94.93' Storage=41,307 cf Inflow=20.56 cfs 1.742 af
Outflow=4.91 cfs 1.208 af

Link 5L: Total Proposed Condition Inflow=4.97 cfs 1.224 af
Primary=4.97 cfs 1.224 af

Total Runoff Area = 8.398 ac Runoff Volume = 1.758 af Average Runoff Depth = 2.51"
28.28% Pervious = 2.375ac  71.72% Impervious = 6.023 ac
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Summary for Subcatchment 4S: Proposed Impervious

Runoff = 17.98 cfs @ 12.17 hrs, Volume= 1.539 af, Depth= 3.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2YR STM Rainfall=3.30"

Area (ac) CN Description
6.023 98 Paved parking & roofs

6.023 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.7 150 0.0180 1.45 Sheet Flow, Sheet Flow

Smooth surfaces n=0.011 P2= 3.30"

04 314 0.0300 14.74 46.31 Pipe Channel, Pipe Flow
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n= 0.011 Concrete pipe, straight & clean

1.7 209 2.00 Direct Entry, shallow concentrated flow

6.2 Direct Entry, To make it to 10 minutes

10.0 673 Total

Subcatchment 4S: Proposed Impervious
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Summary for Subcatchment 5S: Proposed Pervious

[47] Hint: Peak is 113% of capacity of segment #3
[47] Hint: Peak is 113% of capacity of segment #4
[47] Hint: Peak is 113% of capacity of segment #5
[47] Hint: Peak is 113% of capacity of segment #6
[47] Hint: Peak is 113% of capacity of segment #7

Runoff = 261cfs@ 12.19 hrs, Volume= 0.202 af, Depth= 1.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2YR STM Rainfall=3.30"

Area(ac) CN Description
2.200 74 >75% Grass cover, Good, HSG C
2.200 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft'ft)  (ft/sec) (cfs)

41 41 0.0292 0.17 Sheet Flow, Sheet FLow
Grass: Short n= 0.150 P2= 3.30"

0.3 163 0.0300 9.29 7.29 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.6 105 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.1 12 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.6 112 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

04 73 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.3 51 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

1.5 109 1.20 Direct Entry, Grass Shallow Concentrated Flow

2.1 Direct Entry, To make it to 10 minutes

10.0 666 Total
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Subcatchment 5S: Proposed Pervious
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Summary for Subcatchment 6S: Proposed Pervious (Bypass)

Runoff = 0.23cfs@ 12.16 hrs, Volume= 0.016 af, Depth= 1.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2YR STM Rainfall=3.30"

Area (ac) CN Description
0.175 74 >75% Grass cover, Good, HSG C
0.175 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.8 84 0.0238 0.18 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2= 3.30"
0.2 50 0.0100 5.36 421 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.011 Concrete pipe, straight & clean

8.0 134 Total

Subcatchment 6S: Proposed Pervious (Bypass)
Hydrograph
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Summary for Pond 7P: REVISED WITH NEW COUNTY ROW proposed basin SPW

Inflow Area = 8.223 ac, 73.25% Impervious, Inflow Depth= 2.54" for 2YR STM event
Inflow = 20.56 cfs @ 12.17 hrs, Volume= 1.742 af

Qutflow = 491 cfs@ 12.57 hrs, Volume= 1.208 af, Atten= 76%, Lag= 24.1 min
Primary = 491 cfs@ 12.57 hrs, Volume= 1.208 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=94.93' @ 12.57 hrs Surf.Area= 18,761 sf Storage= 41,307 cf

Plug-Flow detention time= 254.3 min calculated for 1.208 af (69% of inflow)
Center-of-Mass det. time= 154.6 min (927.6 - 773.0)

Volume Invert Avail.Storage Storage Description
#1 92.70' 222,466 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
92.70 18,219 0 0
93.00 18,336 5,483 5,483
94.00 18,576 18,456 23,939
95.00 18,775 18,676 42 615
96.00 21,216 19,996 62,610
97.00 24,095 22,656 85,266
98.00 27,044 25,570 110,835
99.00 30,100 28,572 139,407
100.00 33,263 31,682 171,089
101.00 69,492 51,378 222,466
Device Routing Invert Outlet Devices
#1  Primary 93.96' 29.0" W x 6.0" H Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 100.00' 21.0'long x 28.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 264 2.63
#3  Primary 97.70' 48.0" x 48.0" Horiz. Top of Box C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=4.91 cfs @ 12.57 hrs HW=94.93' (Free Discharge)
1=Orifice/Grate (Orifice Controls 4.91 cfs @ 4.06 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
3=Top of Box ( Controls 0.00 cfs)



Proposed Conditions

Stormwater Calcs DRCC Revisions NOAA 24-hr C 2YR STM Rainfall=3.30"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 13

Pond 7P: REVISED WITH NEW COUNTY ROW proposed basin SPW
Hydrograph
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Summary for Link 5L: Total Proposed Condition
Inflow Area = 8.398 ac, 71.72% Impervious, Inflow Depth > 1.75" for 2YR STM event
Inflow = 497 cfs@ 12.56 hrs, Volume= 1.224 af
Primary = 497 cfs@ 12.56 hrs, Volume= 1.224 af, Atten= 0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Link 5L: Total Proposed Condition
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 4S: Proposed Impervious Runoff Area=6.023 ac 100.00% Impervious Runoff Depth=4.76"
Flow Length=673' Tc=10.0 min CN=98 Runoff=27.42 cfs 2.391 af

Subcatchment 5S: Proposed Pervious Runoff Area=2.200 ac 0.00% Impervious Runoff Depth=2.36"
Flow Length=666" Tc=10.0 min CN=74 Runoff=5.74 cfs 0.433 af

Subcatchment 6S: Proposed Pervious (Bypass) Runoff Area=0.175ac 0.00% Impervious Runoff Depth=2.36"
Flow Length=134' Tc=8.0 min CN=74 Runoff=0.50 cfs 0.034 af

Pond 7P: REVISED WITH NEW COUNTY ROW Peak Elev=95.98' Storage=62,261 cf Inflow=33.16 cfs 2.824 af
Outflow=7.74 cfs 2.290 af

Link 5L: Total Proposed Condition Inflow=7.86 cfs 2.325 af
Primary=7.86 cfs 2.325 af

Total Runoff Area = 8.398 ac Runoff Volume = 2.859 af Average Runoff Depth = 4.08"
28.28% Pervious = 2.375ac  71.72% Impervious = 6.023 ac
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Summary for Subcatchment 4S: Proposed Impervious

Runoff = 2742 cfs@ 12.17 hrs, Volume= 2.391 af, Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10YR STM Rainfall=5.00"

Area (ac) CN Description
6.023 98 Paved parking & roofs
6.023 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.7 150 0.0180 1.45 Sheet Flow, Sheet Flow
Smooth surfaces n=0.011 P2= 3.30"

04 314 0.0300 14.74 46.31 Pipe Channel, Pipe Flow
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n= 0.011 Concrete pipe, straight & clean

1.7 209 2.00 Direct Entry, shallow concentrated flow

6.2 Direct Entry, To make it to 10 minutes

10.0 673 Total

Subcatchment 4S: Proposed Impervious
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Summary for Subcatchment 5S: Proposed Pervious

[47] Hint: Peak is 249% of capacity of segment #3
[47] Hint: Peak is 249% of capacity of segment #4
[47] Hint: Peak is 249% of capacity of segment #5
[47] Hint: Peak is 249% of capacity of segment #6
[47] Hint: Peak is 249% of capacity of segment #7

Runoff = 574 cfs@ 12.18 hrs, Volume= 0.433 af, Depth= 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10YR STM Rainfall=5.00"

Area(ac) CN Description
2.200 74 >75% Grass cover, Good, HSG C
2.200 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft'ft)  (ft/sec) (cfs)

41 41 0.0292 0.17 Sheet Flow, Sheet FLow
Grass: Short n= 0.150 P2= 3.30"

0.3 163 0.0300 9.29 7.29 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.6 105 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.1 12 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.6 112 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

04 73 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.3 51 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

1.5 109 1.20 Direct Entry, Grass Shallow Concentrated Flow

2.1 Direct Entry, To make it to 10 minutes

10.0 666 Total
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Subcatchment 5S: Proposed Pervious
Hydrograph
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Summary for Subcatchment 6S: Proposed Pervious (Bypass)

Runoff = 0.50cfs @ 12.15 hrs, Volume= 0.034 af, Depth= 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10YR STM Rainfall=5.00"

Area (ac) CN Description
0.175 74 >75% Grass cover, Good, HSG C
0.175 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.8 84 0.0238 0.18 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2= 3.30"
0.2 50 0.0100 5.36 421 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.011 Concrete pipe, straight & clean

8.0 134 Total

Subcatchment 6S: Proposed Pervious (Bypass)

Hydrograph
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Summary for Pond 7P: REVISED WITH NEW COUNTY ROW proposed basin SPW

Inflow Area = 8.223 ac, 73.25% Impervious, Inflow Depth= 4.12" for 10YR STM event
Inflow = 33.16cfs@ 12.17 hrs, Volume= 2.824 af

Qutflow = 774 cfs @ 12.58 hrs, Volume= 2.290 af, Atten=77%, Lag= 24.5 min
Primary = 774 cfs @ 12.58 hrs, Volume= 2.290 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=95.98' @ 12.58 hrs Surf.Area= 21,176 sf Storage= 62,261 cf

Plug-Flow detention time= 214.8 min calculated for 2.287 af (81% of inflow)
Center-of-Mass det. time= 137.3 min ( 904.0 - 766.7 )

Volume Invert Avail.Storage Storage Description
#1 92.70' 222,466 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
92.70 18,219 0 0
93.00 18,336 5,483 5,483
94.00 18,576 18,456 23,939
95.00 18,775 18,676 42 615
96.00 21,216 19,996 62,610
97.00 24,095 22,656 85,266
98.00 27,044 25,570 110,835
99.00 30,100 28,572 139,407
100.00 33,263 31,682 171,089
101.00 69,492 51,378 222,466
Device Routing Invert Outlet Devices
#1  Primary 93.96' 29.0" W x 6.0" H Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 100.00' 21.0'long x 28.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 264 2.63
#3  Primary 97.70' 48.0" x 48.0" Horiz. Top of Box C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=7.74 cfs @ 12.58 hrs HW=95.98' (Free Discharge)
1=Orifice/Grate (Orifice Controls 7.74 cfs @ 6.41 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
3=Top of Box ( Controls 0.00 cfs)
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Pond 7P: REVISED WITH NEW COUNTY ROW proposed basin SPW
Hydrograph
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Summary for Link 5L: Total Proposed Condition

Inflow Area = 8.398 ac, 71.72% Impervious, Inflow Depth > 3.32" for 10YR STM event
Inflow = 7.86cfs @ 12.54 hrs, Volume= 2.325 af
Primary = 7.86cfs @ 12.54 hrs, Volume= 2.325 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 5L: Total Proposed Condition
Hydrograph
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 4S: Proposed Impervious Runoff Area=6.023 ac 100.00% Impervious Runoff Depth=8.06"
Flow Length=673' Tc=10.0 min CN=98 Runoff=45.68 cfs 4.045 af

Subcatchment 5S: Proposed Pervious Runoff Area=2.200 ac 0.00% Impervious Runoff Depth=5.19"
Flow Length=666" Tc=10.0 min CN=74 Runoff=12.55 cfs 0.952 af

Subcatchment 6S: Proposed Pervious (Bypass) Runoff Area=0.175ac 0.00% Impervious Runoff Depth=5.19"
Flow Length=134' Tc=8.0 min CN=74 Runoff=1.08 cfs 0.076 af

Pond 7P: REVISED WITH NEW COUNTY ROW Peak Elev=97.67' Storage=102,171 cf Inflow=58.22 cfs 4.998 af
Outflow=10.83 cfs 4.464 af

Link 5L: Total Proposed Condition Inflow=11.04 cfs 4.540 af
Primary=11.04 cfs 4.540 af

Total Runoff Area = 8.398 ac Runoff Volume = 5.074 af Average Runoff Depth = 7.25"
28.28% Pervious = 2.375ac  71.72% Impervious = 6.023 ac
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Summary for Subcatchment 4S: Proposed Impervious
Runoff = 4568 cfs @ 12.17 hrs, Volume= 4.045 af, Depth= 8.06"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100YR STM Rainfall=8.30"
Area (ac) CN Description
6.023 98 Paved parking & roofs
6.023 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.7 150 0.0180 1.45 Sheet Flow, Sheet Flow
Smooth surfaces n=0.011 P2= 3.30"
04 314 0.0300 14.74 46.31 Pipe Channel, Pipe Flow
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n= 0.011 Concrete pipe, straight & clean
1.7 209 2.00 Direct Entry, shallow concentrated flow
6.2 Direct Entry, To make it to 10 minutes
10.0 673 Total
Subcatchment 4S: Proposed Impervious
Hydrograph
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Summary for Subcatchment 5S: Proposed Pervious

[47] Hint: Peak is 172% of capacity of segment #2
[47] Hint: Peak is 544% of capacity of segment #3
[47] Hint: Peak is 544% of capacity of segment #4
[47] Hint: Peak is 544% of capacity of segment #5
[47] Hint: Peak is 544% of capacity of segment #6
[47] Hint: Peak is 544% of capacity of segment #7

Runoff = 12.55cfs@ 12.17 hrs, Volume= 0.952 af, Depth= 5.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100YR STM Rainfall=8.30"

Area(ac) CN Description
2.200 74 >75% Grass cover, Good, HSG C
2.200 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft'ft)  (ft/sec) (cfs)

41 41 0.0292 0.17 Sheet Flow, Sheet FLow
Grass: Short n= 0.150 P2= 3.30"

0.3 163 0.0300 9.29 7.29 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.6 105 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.1 12 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.6 112 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

04 73 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.3 51 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

1.5 109 1.20 Direct Entry, Grass Shallow Concentrated Flow

2.1 Direct Entry, To make it to 10 minutes

10.0 666 Total
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Subcatchment 5S: Proposed Pervious
Hydrograph
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Summary for Subcatchment 6S: Proposed Pervious (Bypass)

Runoff = 1.08cfs @ 12.15 hrs, Volume= 0.076 af, Depth= 5.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100YR STM Rainfall=8.30"

Area (ac) CN Description
0.175 74 >75% Grass cover, Good, HSG C
0.175 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.8 84 0.0238 0.18 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2= 3.30"
0.2 50 0.0100 5.36 421 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.011 Concrete pipe, straight & clean

8.0 134 Total

Subcatchment 6S: Proposed Pervious (Bypass)

Hydrograph
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Summary for Pond 7P: REVISED WITH NEW COUNTY ROW proposed basin SPW

Inflow Area = 8.223 ac, 73.25% Impervious, Inflow Depth= 7.29" for 100YR STM event
Inflow = 58.22 cfs @ 12.17 hrs, Volume= 4,998 af
Qutflow = 10.83cfs @ 12.66 hrs, Volume= 4.464 af, Atten= 81%, Lag= 29.2 min
Primary = 10.83cfs @ 12.66 hrs, Volume= 4.464 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 97.67' @ 12.66 hrs Surf.Area= 26,082 sf Storage= 102,171 cf

Plug-Flow detention time= 189.7 min calculated for 4.464 af (89% of inflow)
Center-of-Mass det. time= 134.8 min (894.5 - 759.6)

Volume Invert Avail.Storage Storage Description
#1 92.70' 222,466 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
92.70 18,219 0 0
93.00 18,336 5,483 5,483
94.00 18,576 18,456 23,939
95.00 18,775 18,676 42 615
96.00 21,216 19,996 62,610
97.00 24,095 22,656 85,266
98.00 27,044 25,570 110,835
99.00 30,100 28,572 139,407
100.00 33,263 31,682 171,089
101.00 69,492 51,378 222,466
Device Routing Invert Outlet Devices
#1  Primary 93.96' 29.0" W x 6.0" H Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 100.00' 21.0'long x 28.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 264 2.63
#3  Primary 97.70' 48.0" x 48.0" Horiz. Top of Box C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=10.82 cfs @ 12.66 hrs HW=97.67' (Free Discharge)
1=Orifice/Grate (Orifice Controls 10.82 cfs @ 8.96 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
3=Top of Box ( Controls 0.00 cfs)
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Pond 7P: REVISED WITH NEW COUNTY ROW proposed basin SPW
Hydrograph
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Summary for Link 5L: Total Proposed Condition

Inflow Area = 8.398 ac, 71.72% Impervious, Inflow Depth > 6.49" for 100YR STM event
Inflow = 11.04 cfs @ 12.57 hrs, Volume= 4.540 af
Primary = 11.04 cfs @ 12.57 hrs, Volume= 4.540 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 5L: Total Proposed Condition
Hydrograph
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 4S: Proposed Impervious Runoff Area=6.023 ac 100.00% Impervious Runoff Depth=1.03"
Flow Length=673' Tc=10.0 min CN=98 Runoff=15.52 cfs 0.519 af

Subcatchment 5S: Proposed Pervious Runoff Area=2.200 ac 0.00% Impervious Runoff Depth=0.07"
Flow Length=666" Tc=10.0 min CN=74 Runoff=0.29 cfs 0.014 af

Subcatchment 6S: Proposed Pervious (Bypass) Runoff Area=0.175ac 0.00% Impervious Runoff Depth=0.07"
Flow Length=134' Tc=8.0 min CN=74 Runoff=0.02 cfs 0.001 af

Pond 7P: REVISED WITH NEW COUNTY ROW Peak Elev=93.96' Storage=23,208 cf Inflow=15.64 cfs 0.533 af
Outflow=0.00 cfs 0.000 af

Link 5L: Total Proposed Condition Inflow=0.02 cfs 0.001 af
Primary=0.02 cfs 0.001 af

Total Runoff Area = 8.398 ac Runoff Volume = 0.534 af Average Runoff Depth = 0.76"
28.28% Pervious = 2.375ac  71.72% Impervious = 6.023 ac
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Summary for Subcatchment 4S: Proposed Impervious

Runoff = 1552 cfs@ 1.15 hrs, Volume= 0.519 af, Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr NJDEP Water Quality Storm Rainfall=1.25"

Area (ac) CN Description
6.023 98 Paved parking & roofs

6.023 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.7 150 0.0180 1.45 Sheet Flow, Sheet Flow

Smooth surfaces n=0.011 P2= 3.30"

04 314 0.0300 14.74 46.31 Pipe Channel, Pipe Flow
24.0" Round Area= 3.1 sf Perim=6.3' r= 0.50'
n= 0.011 Concrete pipe, straight & clean

1.7 209 2.00 Direct Entry, shallow concentrated flow

6.2 Direct Entry, To make it to 10 minutes

10.0 673 Total

Subcatchment 4S: Proposed Impervious
Hydrograph
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Summary for Subcatchment 5S: Proposed Pervious

Runoff = 029cfs@ 1.27 hrs, Volume= 0.014 af, Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr NJDEP Water Quality Storm Rainfall=1.25"

Area (ac) CN Description
2.200 74 >75% Grass cover, Good, HSG C
2.200 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft'ft)  (ft/sec) (cfs)

41 41 0.0292 0.17 Sheet Flow, Sheet FLow
Grass: Short n= 0.150 P2= 3.30"

0.3 163 0.0300 9.29 7.29 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.6 105 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.1 12 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.6 112 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

04 73 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

0.3 51 0.0030 2.94 2.31 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1' r=0.25'
n= 0.011 Concrete pipe, straight & clean

1.5 109 1.20 Direct Entry, Grass Shallow Concentrated Flow

2.1 Direct Entry, To make it to 10 minutes

10.0 666 Total
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Flow (cfs)

Subcatchment 5S: Proposed Pervious
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Summary for Subcatchment 6S: Proposed Pervious (Bypass)

Runoff = 0.02cfs@ 1.23 hrs, Volume= 0.001 af, Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr NJDEP Water Quality Storm Rainfall=1.25"

Area (ac) CN Description
0.175 74 >75% Grass cover, Good, HSG C
0.175 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.8 84 0.0238 0.18 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2= 3.30"
0.2 50 0.0100 5.36 421 Pipe Channel, Pipe Flow
12.0" Round Area= 0.8 sf Perim=3.1" r=0.25'
n=0.011 Concrete pipe, straight & clean

8.0 134 Total

Subcatchment 6S: Proposed Pervious (Bypass)
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Summary for Pond 7P: REVISED WITH NEW COUNTY ROW proposed basin SPW

Inflow Area = 8.223 ac, 73.25% Impervious, Inflow Depth = 0.78" for NJDEP Water Quality Storm event
Inflow = 1564 cfs@ 1.15 hrs, Volume= 0.533 af

Qutflow = 0.00cfs@ 2.51 hrs, Volume= 0.000 af, Atten= 100%, Lag= 81.7 min

Primary = 0.00cfs@ 2.51 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=93.96' @ 2.51 hrs Surf.Area= 18,567 sf Storage= 23,208 cf

Plug-Flow detention time= 312.2 min calculated for 0.000 af (0% of inflow)
Center-of-Mass det. time= 264.6 min ( 339.0-74.4)

Volume Invert Avail.Storage Storage Description
#1 92.70' 222,466 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
92.70 18,219 0 0
93.00 18,336 5,483 5,483
94.00 18,576 18,456 23,939
95.00 18,775 18,676 42 615
96.00 21,216 19,996 62,610
97.00 24,095 22,656 85,266
98.00 27,044 25,570 110,835
99.00 30,100 28,572 139,407
100.00 33,263 31,682 171,089
101.00 69,492 51,378 222,466
Device Routing Invert Outlet Devices
#1  Primary 93.96' 29.0" W x 6.0" H Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads
#2  Primary 100.00' 21.0'long x 28.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 264 2.63
#3  Primary 97.70' 48.0" x 48.0" Horiz. Top of Box C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=0.00 cfs @ 2.51 hrs HW=93.96' (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.00 cfs @ 0.08 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
3=Top of Box ( Controls 0.00 cfs)
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Pond 7P: REVISED WITH NEW COUNTY ROW proposed basin SPW
Hydrograph
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Summary for Link 5L: Total Proposed Condition

Inflow Area = 8.398 ac, 71.72% Impervious, Inflow Depth = 0.00" for NJDEP Water Quality Storm event
Inflow = 0.02cfs@ 1.23 hrs, Volume= 0.001 af
Primary = 0.02cfs@ 1.23 hrs, Volume= 0.001 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 5L: Total Proposed Condition
Hydrograph
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ENGINEERING ASSOCIATES

WATER QUALITY CALCULATIONS

High School South

West Windsor Plainsboro Regional School District
Block 17.13, Lot 2

VCEA Job # 1808WW.01

West Windsor Plainsboro Regional School District
321 Village Rd E,
West Windsor, NJ 08550

4/20/2020

Net New Impervious Coverage 1.57 Acres
New Building 1.07 Acres
New Roadway/Parking Lot 0.50 Acres
Description Area Required TSS Removal |Area*Required
New Pavement 0.50 80 40.00
Existing Reconstructed Pavement 3.08 50 154
Total 194.00
Proposed Condition Area Provided A*p
Sand Bottom Infitration 3.50 80 280.00
[ s T
Required Treatment for entire site = 54%
Provided Treatment greater than required, therefore water quality standard is met
Average TSS Removal Rate 80%

Composite Porous & Infiltration Basin TSS Removal Calculation

Infiltration Basin TSS Removal 80|%

Calculation Excludes Buildings and sidewalks since these are considered clean surfaces.
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Soil Investigation and Permeability Report
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VCEA Project Number: 18-08-\WW-01
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1.0

2.0

NJ STORMWATER STANDARDS

The NJDEP Stormwater Management rules, N.J.A.C. 7:8 specify stormwater management
standards that are mandatory for new major development. The New Jersey Stormwater BMP
Manual was developed to provide guidance to address the standards in the Stormwater
Management Rules, N.J.A.C. 7:8. The BMP manual provides examples and testing methods
to meet the standards contained in the rule. The testing methods referenced in the BMP
manual are one way of achieving the standards. The BMP Manual was developed by the New
Jersey Department of Environmental Protection, in coordination with the New Jersey
Department of Agriculture, the New Jersey Department of Community Affairs, the New Jersey
Department of Transportation, municipal engineers, county engineers, consulting firms,
contractors, and environmental organizations.

SOILS INVESTIGATION
2.1 SOIL PROFILE PITS

In order to identify the subsurface conditions within the anticipated stormwater
management areas, Van Cleef Engineering Associates’ (VCEA) subcontractor, F.S.
Lutzky, Inc. of Hillsborough, New Jersey, performed a subsurface investigation on July
17 and 18, 2019 using a John Deere backhoe. The investigation included excavating
four (4) soil profile pits. These soil profile pits are identified as SP-1 through SP-4. The
soil profile pit locations are shown on the attached Soil Investigation Location Plan—
Figure 1.

VCEA performed the soils investigation for the proposed infiltration basins in
accordance with NJDEP N.J.A.C. 7:8 Stormwater Management (June 2016) and the
NJ Stormwater BMP Manual (November 2016).

2.2  SOIL BORINGS 2019

In order to determine the subsurface conditions at the proposed expansion, VCEA’s
subcontractor, Sano Drilling, Inc. of Sewell, New Jersey, performed a subsurface
investigation on July 9, 2019 using a truck mounted drill rig. The investigation included
advancing seven (7) Standard Penetration Test (SPT) borings. These borings are
identified as B-1 through B-7. The borings were drilled to a maximum depth of 20 feet
below the existing ground surface utilizing the hollow stem auger drilling method. The
boring locations are shown on the attached Soil Investigation Location Plan— Figure 1.

During the execution of the soil boring work, a field engineer from VCEA was present
to monitor the drilling work, receive samples, prepare boring logs, and record all
pertinent data. Detailed logs are presented in Appendix B of this report.

23 SOIL BORINGS 2020
In order to identify the subsurface conditions within the anticipated stormwater

management basin, VCEA’s subcontractor, Sano Drilling, Inc. of Sewell, New Jersey,
performed a subsurface investigation on March 18, 2020 using a track mounted drill
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3.0

4.0

5.0

rig. The investigation included advancing two (2) Standard Penetration Test (SPT)
borings. These borings are identified as B-101 and B-102. The borings were drilled to
depths of 13 and 14 feet, respectively, below the existing ground surface utilizing the
hollow stem auger drilling method. Since the seasonal high water table (SHWT) at B-
101 was encountered in the 12 to 14-foot SPT sample at 13 feet. The augers were
only advanced to a depth of 13 feet in order to run the percolation test at the same
depth as the SHWT. The boring locations are shown on the attached Soil Investigation
Location Plan— Figure 1.

VCEA performed the soils investigation for the proposed infiltration basins in
accordance with NJDEP N.J.A.C. 7:8 Stormwater Management (June 2016) and the
NJ Stormwater BMP Manual (November 2016).

SOIL CLASSIFICATION

The soils encountered during this investigation are consistent with the soil mapping from the
USDA-NRCS Web Soil Survey of Mercer County, New Jersey. The USDA-NRCS Web Soil
Survey Map is attached as Figure 2.

Sassafras Sandy Loams

According to the Soil Survey, soil profile pits SP-1 through SP-6 were performed at the
locations mapped as the Sassafras Sandy Loams (SacA and SacB). The Sassafras sandy
loams consist of deep, well drained soils that formed from loamy fluviomarine deposits.
Permeability in these soils is moderate.

GENERAL SITE GEOLOGY

The general site geology information was obtained from the “Engineering Soil Survey of New
Jersey, Report Number 34, Mercer County,” prepared by Rutgers, The State University of
New Jersey, May 1955.

The soils at this site are mapped with the symbol “AM-4" designating a discontinuous mantle
of alluvial material deposited during the Quaternary period. The soils are an assorted material
composed of silt with minor amounts of intermixed sand and gravel. The silty soil overlies
coarser, stratified material consisting of intermixed sand and gravel with occasional boulders
in some places. The depth to bedrock is usually greater than 10 feet.

SEASONAL HIGH WATER TABLE
The depth to a seasonal high water table (SHWT) as evidenced by redoximorphic features

(drainage mottling) and depth to observed seepage (groundwater) is provided in Table 1.0
below.
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Table 1.0

Soail Surface SHWT SHWT Groundwater | Groundwater
Profile Elevation Depth Elevation Depth Elevation
Pit No. (Feet) (Feet) (Feet) (Feet) (Feet)
SP-1 101.0 N/E - N/E -
SP-2 101.0 N/E - N/E -
SP-3 96.0 6.0 90.0 N/E -
SP-4 93.0 3.0 90.0 6.0 87.0
SP-5 103.0 13.0 90.0 N/E -
SP-6 105.0 N/E - N/E -

B-1 100.0 10.0 90.0 13.0 87.0

B-2 99.0 9.0 90.0 13.0 86.0

B-3 99.0 9.0 90.0 13.0 86.0

B-4 99.0 9.0 90.0 13.0 86.0

B-5 101.0 10.0 91.0 13.0 87.0

B-6 100.0 10.0 90.0 13.0 87.0

B-7 100.0 10.0 90.0 13.0 87.0
B-101 See SP-5
B-102 See SP-6

Based on the data from our subsurface investigations and local geology, VCEA believes the
depths to SHWT and groundwater in the soil profile pits and borings to be representative of
the site conditions. VCEA recommends using the SHWT of EL 90.0 identified in the soil profile
pits and soil borings for stormwater management design.

5.0 Permeability Testing
5.1 2019

VCEA performed four (4) in-situ percolation tests (SP-1 through SP-4) on July 17 and
18, 2019. All percolation tests were performed in accordance with section B1 —
Percolation Test, Addendum to Appendix E of the NJ Stormwater BMP Manual
(November 2016). In order to perform the percolation test, a separate test pit was
excavated then a post hole digger was used to excavate an 10-inch diameter hole 1.0
feet (12 inches) deep.

At the time this investigation was performed the size and location of the proposed
stormwater basin had not been determined.
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6.0

5.2 2020
Based on the square footage of the proposed stormwater basin, compliance with
NJDEP Stormwater Management standards required performing three (3) soil profile
pits and/or borings and three (3) permeability tests.
Once the proposed stormwater basin location was determined, only SP-2 was located
within the footprint. Therefore, two (2) additional tests within the proposed stormwater
basin were needed to meet NJDEP Stormwater Management testing requirements.
VCEA performed the two (2) additional borings and in-situ percolation tests on March
18 and 19, 2020. A 4 % inch ID (8 inch OD) hollow stem auger was advanced to the
required testing depth for soil borings SP-5 and SP-6. The depth of test represents the
bottom of the test hole. All testing was performed in accordance with section B1 —
Percolation Test, Addendum to Appendix E of the NJ Stormwater BMP Manual
(November 2016). Table 2.0 below presents the permeability rates at each percolation
test location.
Table 2.0

Soail Test Test In-Situ Soail Hydraulic

Profile Depth Elevation Rate Permeability Soil

Pit No. (inches) (Feet) (in/hr) Class Group

SP-1 24 99.0 0.417 K3 C

SP-2 24 99.0 0.417 K3 C

SP-3 12 95.0 0.417 K3 C

SP-4 12 92.0 0.417 K3 C

SP-5 156 90.0 0.733 K3 C

SP-6 168 91.0 0.440 K3 C

GENERAL

The scope of our services did not include any environmental assessment or investigation for
the presence or absence of hazardous, radioactive or toxic materials in the soil, groundwater,

or surface water within or beyond the site studied.
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FIGURE 1

Soil Investigation Location Plan

Thomas R. Grover Middle School
Proposed Additions & Improvements
West Windsor Twp., Mercer County, NJ

w

Van Cleef

ENGINEERING ASSOCIATES, LLC

LEGEND
SP-1 = Soil Profile Pit and Perc Test
e = Test Boring Location

SCALE

DATE

DRAWN BY

FILE NO.

As Shown

April 2020

ETD

18-09-WW.01

d:\projects\18-08-ww-01 hs south expansion\soils report\drawings\appendix a rev soil profile plan.doc




USDA-NRCS Web Soil Survey Map

West Windsor-Plainsboro School District Y, V Cl f
High School South Expansion ’ an ee

Princeton Junction, Mercer County, NJ ENGINEERING ASSOCIATES, LLC

SacA, B and C = Sassafras sandy loam -

OthA = Othello silt loam

GKAWOB = Glassboro and Woodstown sandy loam

PortA = Portsmouth variant silt loam As Shown April 2020 ETD 18-08-VWW-01
MBYB = Mattapex and Bertie loams

SadB = Sassafras gravely sandy loam

d:\projects\18-08-ww-01 hs south expansionisoils report\drawings\appendix a - usda plan.doc
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Soil Profile Description Sheet
) Van CIeef TestPit# SP-1

ENGINEERING ASSOCIATES, LLC

Project Name: High School South Addition Date: 7/17/2019

Project Number: 18-08-WWW.01 Tested by: E. DeRicco

Surface Elevation: 101 +/-

Soil mapped: Sassafras sandy loam (SacA)

Soil classified: Sandy loam Depth to Redoximorphic Features: N/E
Depth to Seeps: N/E
Depth Rock Fragments Structure Soil Redoximorphic Features
Horizon inch Color Texture c ist Boundary
(inches) Size Quantity (%) | Grade | Size Type ONSISICHCE Color(s) Abundance Size Contrast
Ap 0-12 10YR 4/4 sandy loam 1 f-m g | very friable clear/smooth
Bt1 12-18 10YR 5/6 sandy loam 1 m | sbk friable gradual/wavy
sandy cla . .
Bt2 18-28 10YR 5/8 Ioe)ilm y f-c 10 2 m | sbk friable diffuse/wavy
BC 28-40 10YR 5/6 loamy sand f-c 10 1 m | sbk friable diffuse/wavy
C1 40-58 10YR 5/8 loamy sand f-c 10 1 m m | very friable diffuse/wavy
Cc2 58-84 7.5YR 5/8 loamy sand f-c 20 1 m sg | very friable
Notes:
Perc test run at 24" (EL 99)
Percolation Testing (NJ Storwater BMP, Appendix E) Legend
Date Time Note Structure
7117/2019 1030 Start presoak Grade Size Type
7/18/2019 1320 No water reamining 0-Structureless vivery fine abk-angular blocky sbk-subangular blocky
7/18/2019 1321 Start test 1-Weak f-fine gr-granular sg-single-grained
7/18/2019 1351 05 2-Moderate m-medium m-massive ] i o . Toble 3 Porameter 'a’ Valaes
7/18/2019 1421 05 3-Strong co-coarse pl-platy K = P in ! hr i Bouo:;,'f::':"“?:mm““
7/18/2019 1451 05 VC-very coarse pr-prismatic = _ ovea -
7/18/2019 1521 05 Where pm -:::(;(:::rm‘mu- in minutes ;i) 2};:]
7/18/2019 1551 05 e iy o e i 11 26.3
PASS width of the percolation hole) 12 278
From Table 2

K= 25/60 K= 0.417 in/hr




Soil Profile Description Sheet
) Van CIeef TestPit# SP-2

ENGINEERING ASSOCIATES, LLC

Project Name: High School South Addition Date: 7/17/2019

Project Number: 18-08-WWW.01 Tested by: E. DeRicco

Surface Elevation: 101 +/-

Soil mapped: Sassafras sandy loam (SacA)

Soil classified: Sandy loam Depth to Redoximorphic Features: N/E
Depth to Seeps: N/E
Depth Rock Fragments Structure Soil Redoximorphic Features
Horizon inch Color Texture c ist Boundary
(inches) Size Quantity (%) | Grade | Size Type ONSISICHCE Color(s) Abundance Size Contrast
Ap 0-12 10YR 4/4 sandy loam 1 f-m g | very friable clear/smooth
Bt1 12-18 10YR 5/6 sandy loam 1 m | sbk friable gradual/wavy
sandy cla . .
Bt2 18-24 10YR 5/8 Ioe)ilm y f-c 10 2 m | sbk friable diffuse/wavy
BC 24-39 10YR 5/6 loamy sand f-c 10 1 m-c | sbk friable diffuse/wavy
C1 39-57 10YR 5/8 loamy sand f-c 10 1 m m | very friable diffuse/wavy
Cc2 57-84 7.5YR 5/8 loamy sand f-c 20 1 m sg | very friable
Notes:
Perc test run at 24" (EL 99)
Percolation Testing (NJ Storwater BMP, Appendix E) Legend
Date Time Note Structure
7117/2019 1034 Start presoak Grade Size Type
7/18/2019 1324 No water reamining 0-Structureless vivery fine abk-angular blocky sbk-subangular blocky
7/18/2019 1325 Start test 1-Weak f-fine gr-granular sg-single-grained
7/18/2019 1355 05 2-Moderate m-medium m-massive ] i o . Toble 3 Porameter 'a’ Valaes
7/18/2019 1425 05 3-Strong co-coarse pl-platy K = P in ! hr i Bouo:;,'f::':"“?:mm““
7/18/2019 1455 05 VC-very coarse pr-prismatic = _ ovea -
7/18/2019 1525 05 Where pm -:::(;(:::rm‘mu- in minutes ;i) 2;;
MEI2019 1555 05 e i
PASS width of the percolation hole) 12 278
From Table 2

K= 25/60 K= 0.417 in/hr




Soil Profile Description Sheet
) Van CIeef TestPit# SP-3

ENGINEERING ASSOCIATES, LLC

Project Name: High School South Addition Date: 7/17/2019

Project Number: 18-08-WWW.01 Tested by: E. DeRicco

Surface Elevation: 96 +/-

Soil mapped: Sassafras sandy loam (SacB)

Soil classified: Sandy loam Depth to Redoximorphic Features: 72"

Depth to Seeps: N/E

Depth Rock Fragments Structure Soil Redoximorphic Features
Horizon inch Color Texture c ist Boundary
(inches) Size Quantity (%) | Grade | Size Type ONSISICHCE Color(s) Abundance Size Contrast
Ap 0-7 10YR 4/4 sandy loam 1 f-m g | very friable clear/smooth
Bt1 12-16 10YR 5/6 sandy loam 1 m | sbk friable gradual/wavy
sandy cla . .
Bt2 16-24 10YR 5/8 Ioe)ilm y f-c 10 2 m | sbk friable diffuse/wavy
BC 24-38 10YR 5/6 loamy sand f-c 10 1 m-c | sbk friable diffuse/wavy
C1 38-58 10YR 5/8 sand f-c 10 1 m m | very friable diffuse/wavy
Cc2 58-80 7.5YR 5/8 sand f-c 20 1 m sg | very friable 25Y7/2 many med prom
Notes:
Perc test run at 12" (EL 95)
Percolation Testing (NJ Storwater BMP, Appendix E) Legend
Date Time Note Structure
7117/2019 1039 Start presoak Grade Size Type
7/18/2019 1329 No water reamining 0-Structureless vivery fine abk-angular blocky sbk-subangular blocky
7/18/2019 1330 Start test 1-Weak f-fine gr-granular sg-single-grained
7/18/2019 1400 05 2-Moderate m-medium m-massive ] i o Toble 3 Porameter 'a’ Valaes
7/18/2019 1430 05 3-Strong co-coarse pl-platy K = P in./hy Eckon]] Bouo:;,'f::':"“?:mm““
7/18/2019 1500 05 VC-very coarse pr-prismatic = ovea -
Where pm = percolation rate i e
7/18/2019 1530 05 Sl T $ 235
7118/2019 1600 05 S e 11 263
PASS width of the percolation hole) 12 278
From Table 2

K= 25/60 K= 0.417 in/hr




Project Name: High School South Addition

Van Cleef

ENGINEERING ASSOCIATES, LLC

Project Number: 18-08-WWW.01

Surface Elevation: 93 +/-

Soil mapped: Sassafras sandy loam (SacA)

Soil classified: Sandy loam

Soil Profile Description Sheet

Test Pit#: SP-4

Date: 7/17/2019

Tested by: E. DeRicco

Depth to Redoximorphic Features: 36"

Depth to Seeps: 72"

Depth Rock Fragments Structure Soil Redoximorphic Features
Horizon inch Color Texture c ist Boundary
(inches) Size Quantity (%) | Grade | Size Type ONSISICHCE Color(s) Abundance Size Contrast
Ap 0-10 10YR 4/4 sandy loam 1 f-m g | very friable clear/smooth
Bt1 10-17 10YR 5/6 sandy loam 1 m | sbk friable gradual/wavy
sandy cla . .
Bt2 17-29 | 10YR 5/8 Io;/m y 2 | m |[sbk| friable diffusefvavy
BC 29-36 10YR 5/6 loamy sand 1 m-c | sbk friable diffuse/wavy
C1 36-58 10YR 5/8 loamy sand 1 m m | very friable 25Y7/2 many | med prom diffuse/wavy
Cc2 58-80 7.5YR 5/8 loamy sand 1 m sg | very friable 25Y7/2 many med prom
Notes:
Perc test run at 12" (EL 92)
Percolation Testing (NJ Storwater BMP, Appendix E) Legend
Date Time Note Structure
7117/2019 1044 Start presoak Grade Size Type
7/18/2019 1334 No water reamining 0-Structureless vivery fine abk-angular blocky sbk-subangular blocky
7/18/2019 1335 Start test 1-Weak f-fine gr-granular sg-single-grained
7/18/2019 1405 05 2-Moderate m-medium m-massive = . Toble 3 Porameter 'a’ Valaes
- '} " 1
7/18/2019 1435 05 3-Strong co-coarse pl-platy K = P in ! hr i Bouo:;,'f::':"“?:mm““
7/18/2019 1505 05 VC-very coarse pr-prismatic = _ ovea -
7/18/2019 1535 05 Where pm -:::(;(:::rm‘mu- in minutes ;i) 2};:]
MEI2019 1605 05 e i
PASS width of the percolation hole) 12 278
From Table 2
K= 25/60 K= 0.417 in/hr




Project Name: High School South Addition

Project Number: 18-08-WWW.01

Van Cleef

ENGINEERING ASSOCIATES, LLC

Surface Elevation: 103 +/-

Soil mapped: Sassafras sandy loam (SacA)

Soil Profile Description Sheet

Test Pit#: SP-5
B-101

Date: 3/18/2020

Tested by: E. DeRicco

Soil classified: Sandy loam Depth to Redoximorphic Features: 156"
Depth to Seeps: N/E
Depth Rock Fragments Structure Soil Redoximorphic Features
Horizon inch Color Texture c ist Boundary
(inches) Size Quantity (%) | Grade | Size Type ONSISICHCE Color(s) Abundance Size Contrast
Ap 0-8 10YR 4/4 sandy loam 1 f-m g | very friable clear/smooth
Bt1 8-18 10YR 5/6 sandy loam 1 m | sbk friable gradual/wavy
sandy cla . .
Bt2 18-24 10YR 5/8 Ioe)ilm y f-c 10 2 m | sbk friable diffuse/wavy
BC 24-39 10YR 5/6 loamy sand f-c 10 1 m-c | sbk friable diffuse/wavy
C1 39-57 10YR 5/8 loamy sand f-c 10 1 m m | very friable diffuse/wavy
Cc2 57-122 | 7.5YR 5/8 loamy sand f-c 10 1 m sg | very friable diffuse/wavy
C3 122-168 | 7.5YR 5/8 loamy sand f-c 10 1 m sg | very friable 25Y7/2 many | med prom
Notes:
Perc test run at 156" (EL 90)
Percolation Testing (NJ Storwater BMP, Appendix E) Legend
Date Time Note Structure
3/18/2020 0934 Start presoak Grade Size Type
3/19/2020 0936 No water reamining 0-Structureless vivery fine abk-angular blocky sbk-subangular blocky
3/19/2020 0940 Start test 1-Weak f-fine gr-granular sg-single-grained
3/19/2020 1010 1.00 2-Moderate m-medium m-massive 1 . Toble 3 Porameter 'a’ Valaes
. : = ) T
3/19/2020 1040 1.00 3-Strong co-coarse pl-platy K P in ! hr i Bot“:w‘f:::"“?:mmct“
3/19/2020 1110 1.00 VC-very coarse pr-prismatic = _ ovea -
3/19/2020 1140 1.00 Where pm -:::(;(:::rm rate in minutes ;i) 2;;:]
- eter f the Table &
3/19/2020 1210 1.00 ° {:;:;‘:;::I‘in:g’;??:luj bulr:mn . 1 ]) ')(:3
PASS width of the percolation hole) 12 278
From Table 2
K= 22/30 K= 0.733 in‘hr




Soil Profile Description Sheet
) Van CIeef TestPit# SP-6

ENGINEERING ASSOCIATES, LLC B-101
Project Name: High School South Addition Date: 3/18/2020
Project Number: 18-08-WWW.01 Tested by: E. DeRicco

Surface Elevation: 105 +/-

Soil mapped: Sassafras sandy loam (SacA)

Soil classified: Sandy loam Depth to Redoximorphic Features: N/E
Depth to Seeps: N/E
Depth Rock Fragments Structure Soil Redoximorphic Features
Horizon inch Color Texture c ist Boundary
(inches) Size Quantity (%) | Grade | Size Type ONSISICHCE Color(s) Abundance Size Contrast
Ap 0-8 10YR 4/4 sandy loam 1 f-m g | very friable clear/smooth
Bt1 8-18 10YR 5/6 sandy loam 1 m | sbk friable gradual/wavy
sandy cla . .
Bt2 18-27 10YR 5/8 Ioe)ilm y f-c 10 2 m sbk friable diffuse/wavy
BC 27-40 10YR 5/6 loamy sand f-c 10 1 m | sbk friable diffuse/wavy
C1 40-58 10YR 5/8 loamy sand f-c 10 1 m m | very friable diffuse/wavy
Cc2 58-96 7.5YR 5/8 loamy sand f-c 10 1 m sg | very friable diffuse/wavy
C3 96-168 | 7.5YR 5/8 loamy sand f-c 10 1 m sg | very friable
Notes:
Perc test run at 168" (EL 91)
Percolation Testing (NJ Storwater BMP, Appendix E) Legend
Date Time Note Structure
7117/2019 1037 Start presoak Grade Size Type
7/18/2019 1038 No water reamining 0-Structureless vivery fine abk-angular blocky sbk-subangular blocky
7/18/2019 1045 Start test 1-Weak f-fine gr-granular sg-single-grained
7/18/2019 1115 06 2-Moderate m-medium m-massive = . Toble 3 Porameter 'a’ Valaes
P i . 1 r
7/18/2019 1145 0.6 3-Strong co-coarse pl-platy K = P in ! hr i Bot“:w‘f:::"“?:mmct“
7/18/2019 1215 06 VC-very coarse pr-prismatic = _ ovea -
7/18/2019 1245 06 Where pm -:::(;(:::rm‘rutv in minutes ;i) 2;;:]
718/2019 1315 06 O i o the bt 11 2.3
PASS width of the percolation hole) 12 278
From Table 2

K= 25/50 K= 0.440 in/hr




BORING LOG

Boring # B-1

Page 1 of 1

Drilling Contractor:  Sano Drilling, Inc.

Project: West Windsor-Plainsboro High School South

Drilling Rig Operator: N. Parisano " ; Project Number: 18-08-WW-01
Drilling Method: 3 1/4" HSA ' Van Cleef |Project Location: 346 Clarksville Road
Casing size/Type: / ENGINEERING ASSOCIATES, LLC Princeton Junction’ NJ
Drilling Equipment:  Mobile B-57 Boring Location: See Test Boring Location Plan
CW Representative: E. DeRicco GROUNDWATER OBSERVATIONS DEPTH (FEET)
Dates: Started: 7/9/2019 Y Encountered: 7/9/2019 13
Completed: 7/9/2019 ¥ Completion: 7/9/2019 13
Ground Surface Elevation (ft): + 100 ¥ 24 Hour Reading:
Soil Samples Rock Core 3 &
— Py — c| = c | 7
S1S|E| B |, ~|ls|a|R Sz
=3 % 2 20 sl2|18|8| 0 g MATERIAL DESCRIPTION g |8 REMARKS
ola| ¢ x, S|lec|lclals 2l
(| . > o = L (]
E| 3 €2 z|le|e|8|8|® ©
| s O =
3 S 6 inches TOPSOIL.
- Brown coarse to fine SAND, little coarse to fine Gravel, little -]
S$1 5-10-10 |15 Sitt. (SM)
| Orange brown coarse to fine SAND, some Silt, little mediumto | |
S2 10-10-10-10| 20 fine Gravel. (SM)
-5 S3 4-6-6-8 12 Same, some coarse to fine Gravel. - 95
Brown coarse to fine SAND, little Silt, trace medium to fine
- 1S4 11-8-8-7 | 16 ' ' —
Gravel. (SM) ALLUVIAL SAND
| Orange brown coarse to fine SAND, some Silt, little coarse to |
S5 11-81311) 22 fine Gravel. (SM)
-10 - 90 Soil mottling @ 10.0'
i BN 4
- - S6 9-9-11-11 | 20 Same. -
15 Bottom of Boring at 15 85
20 - 80
FAPROJECTS\18-08-WW-01 HS SOUTH EXPANSION\BORINGS\HIGH SCHOOL SOUTH BORINGS.GPJ Boring # B-1 Page 1 of 1




BORING LOG

Boring # B-2

Page 1 of 1

Drilling Contractor:

Sano Dirilling, Inc.

Project: West Windsor-Plainsboro High School South

Drilling Rig Operator: N. Parisano w > Project Number: 18-08-WW-01
Drilling Method: 3 1/4" HSA ' Van Cleef |Project Location: 346 Clarksville Road
Casing SiZE/Type: / ENGINEERING ASSOCIATES, LLC Princeton Junction’ NJ
Drilling Equipment:  Mobile B-57 Boring Location: See Test Boring Location Plan
CW Representative: E. DeRicco GROUNDWATER OBSERVATIONS DEPTH (FEET)
Dates: Started: 7/9/2019 Y Encountered: 7/9/2019 13
Completed: 7/9/2019 ¥ Completion: 7/9/2019 13
Ground Surface Elevation (ft): £ 99 Y 24 Hour Reading:
Soil Samples Rock Core 3 &
=l N PN L E|2 c | Z
=8| E B.c o o~ $ E 2 g
=3 % > R 32180 é MATERIAL DESCRIPTION LIS REMARKS
ol sl g x, Sleclelals 215
] . > [ = L (]
s8] 52 [z|2|&|g|E|° g
| s O =
8 £ 6 inches TOPSOIL.
- Orange brown medium to fine SAND, some Silt, little coarseto [ ]
St 10811 | 18 fine Gravel. (SM)
- - S2 11-8-8-11 | 16 Same. -
B - 95
| = | Orange brown coarse to fine SAND, little medium to fine |
5183 7-10:8-7 | 18 Gravel, little Silt. (SM)
- {84 2533 8 Same. -
ame ALLUVIAL SAND
| Orange brown coarse to fine SAND, little Silt, trace medium to | ; ; '
S5 2-2-2-4 4 fine Gravel. (SM) 20 Soil mottling @ 9.0
_10 - -
i BN 4
L s 5.10-9-10 | 19 Brown coarse to fine SAND, some coarse to fine Gravel, little | a5 -
Silt. (SM)
15 Bottom of Boring at 15
A - 80
-20- R
FAPROJECTS\18-08-WW-01 HS SOUTH EXPANSION\BORINGS\HIGH SCHOOL SOUTH BORINGS.GPJ Boring # B-2 Page 1 of 1




BORING LOG

Boring # B-3

Page 1 of 1

Drilling Contractor:

Sano Dirilling, Inc.

Project: West Windsor-Plainsboro High School South

Drilling Rig Operator: N. Parisano " ; Project Number: 18-08-WW-01
Drilling Method: 3 1/4"HSA \ Van CIEEf Project Location: 346 Clarksville Road
Casing size/Type: / ENGINEERING ASSOCIATES, LLC Princeton Junction’ NJ
Drilling Equipment:  Mobile B-57 Boring Location: See Test Boring Location Plan
CW Representative: E. DeRicco GROUNDWATER OBSERVATIONS DEPTH (FEET)
Dates: Started: 7/9/2019 Y Encountered: 7/9/2019 13
Completed: 7/9/2019 ¥ Completion: 7/9/2019 13
Ground Surface Elevation (ft): + 99 ¥ 24 Hour Reading:
Soil Samples Rock Core 3 &
E - = [ e = c v
S|l o|E B o | =& = 5|5
=3 % Fany o 32180 é MATERIAL DESCRIPTION SO REMARKS
ola| ¢ x, S|lc|lolals 2l
(| . > o = L [
g1 8 £3 |z|e|c|8|8|° B
» | e s O =
] Brown coarse to fine SAND, some Silt, trace coarse to fine |
S1 2-7-810 |15 Gravel. (SM)
- - S2 7-8-11-11 | 19 Same. -
B - 95 ALLUVIAL SAND
-5 S3 5-5-6-7 11 Same, Dark brown. -
- 154 89-7-13 | 16 Same, Light gray to orange brown. -
- 1S5 7-45-6 9 Light gray to orange brown coarse to fine SAND, little Silt. (SP) |- 90 Soil mottling @ 9.0'
_10 - -
- - S6 4554 |10 Same. -
ALLUVIAL SAND
i BN 4
- 87 3566 |11 Same. - 85
15 Bottom of Boring at 15
- - - 80 -
_20_ - -
FAPROJECTS\18-08-WW-01 HS SOUTH EXPANSION\BORINGS\HIGH SCHOOL SOUTH BORINGS.GPJ Boring # B-3 Page 1 of 1




BORING LOG

Boring # B-4

Page 1 of 1

Drilling Contractor:

Sano Dirilling, Inc.

Project: West Windsor-Plainsboro High School South

Drilling Rig Operator: N. Parisano " ; Project Number: 18-08-WW-01
Drilling Method: 3 1/4"HSA \ Van CIEEf Project Location: 346 Clarksville Road
Casing size/Type: / ENGINEERING ASSOCIATES, LLC Princeton Junction’ NJ
Drilling Equipment:  Mobile B-57 Boring Location: See Test Boring Location Plan
CW Representative: E. DeRicco GROUNDWATER OBSERVATIONS DEPTH (FEET)
Dates: Started: 7/9/2019 Y Encountered: 7/9/2019 13
Completed: 7/9/2019 ¥ Completion: 7/9/2019 13
Ground Surface Elevation (ft): + 99 ¥ 24 Hour Reading:
Soil Samples Rock Core 3 &
E - = [ e = c v
Zl8|E B .S o |=lalR 215
=3 % Fany o 32180 é MATERIAL DESCRIPTION SO REMARKS
ol sl g x, S|lec|lclals 215
] . > o = L (]
E| 3 €2 z|le|e|8|8|® ©
| s O =
| Light gray to brown coarse to fine SAND, some coarse to fine |
S1 2-28-42-14 170 Gravel, little Silt. (SM)
] Orange brown coarse to fine SAND, some Silt, trace medium |
S2| (18141342 27 to fine Gravel. (SM)
B - 95
-5 83 7-5-4-4 9 Same. -
ALLUVIAL SAND
- {84 7-87-7 |15 Same. -
- 1S5 7-9-10-10 | 19 Same. - 90 Soil mottling @ 9.0'
_10 - -
i 1Y
e 1334 6 (Yseg;nw brown coarse to fine SAND, little fine Gravel, trace Silt. | 85 -
_15 - -
ALLUVIAL SAND
- 87 3334 6 Same. - 80
20 Bottom of Boring at 20
FAPROJECTS\18-08-WW-01 HS SOUTH EXPANSION\BORINGS\HIGH SCHOOL SOUTH BORINGS.GPJ Boring # B-4 Page 1 of 1




BORING LOG

Boring # B-5

Page 1 of 1

Drilling Contractor:  Sano Drilling, Inc.

Project: West Windsor-Plainsboro High School South

Drilling Rig Operator: N. Parisano " ; Project Number: 18-08-WW-01
Drilling Method: 3 1/4" HSA \ Van CIEEf Project Location: 346 Clarksville Road
Casing Size/Type: / ENGINEERING ASSOCIATES, LLC Princeton Junction, NJ
Drilling Equipment:  Mobile B-57 Boring Location: See Test Boring Location Plan
CW Representative: E. DeRicco GROUNDWATER OBSERVATIONS DEPTH (FEET)
Dates: Started: 7/9/2019 Y Encountered: 7/9/2019 14
Completed: 7/9/2019 ¥ Completion: 7/9/2019 14
Ground Surface Elevation (ft): £ 101 Y 24 Hour Reading:
Soil Samples Rock Core | 5 &
2 <
=|lo|E BE ol sl szl &|E = [ 5
=3 % > R S22 |1&| e é MATERIAL DESCRIPTION g0 REMARKS
8 5| ¢ x, § c|lo|lal|lS|lF ﬁ 5
E| £3 z|le|z || 8|® 5
| s O =
£ 6 inches TOPSOIL.
T s 2577 |12 girlct)v%ré,?/l(;arse to fine SAND, little medium to fine Gravel, little  [-100
- S2 9866 |14 Gray brown coarse to fine SAND, some Silt. (SM) -
| = | Orange brown coarse to fine SAND, little coarse to fine Gravel, | |
583 4-10-14-12 | 24 little Silt. (SM)
B - 95
- 1S4 14-14-14-9 | 28 Same, some coarse to fine Gravel. T
| Orange brown coarse to fine SAND, little Silt, trace fine |
S5 5665 | 12 Gravel. (SM)
10 -] Soil mottling @ 10.0'
ALLUVIAL SAND
I - 90
- - S6 2-35-3 8 Same. - !
_15 - -
I - 85
- 87 3334 6 Same. -]
20 Bottom of Boring at 20
I - 80
FAPROJECTS\18-08-WW-01 HS SOUTH EXPANSION\BORINGS\HIGH SCHOOL SOUTH BORINGS.GPJ Boring # B-5 Page 1 of 1




BORING LOG

Boring # B-6

Page 1 of 1
Drilling Contractor:  Sano Drilling, Inc. Project: West Windsor-Plainsboro High School South
Drilling Rig Operator: N. Parisano w > Project Number: 18-08-WW-01
Drilling Method: 3 1/4" HSA ' Van Cleef |Project Location: 346 Clarksville Road
Casing SiZE/Type: / ENGINEERING ASSOCIATES, LLC Princeton Junction’ NJ
Drilling Equipment:  Mobile B-57 Boring Location: See Test Boring Location Plan
CW Representative: E. DeRicco GROUNDWATER OBSERVATIONS DEPTH (FEET)
Dates: Started: 7/9/2019 Y Encountered: 7/9/2019 13
Completed: 7/9/2019 ¥ Completion: 7/9/2019 13
Ground Surface Elevation (ft): + 100 Y 24 Hour Reading:
Soil Samples Rock Core 3 &
E - = [ e = c v
Zl8|E B .S o |=lalR 215
= % > 20 S|2=l8] 6 g MATERIAL DESCRIPTION LIS REMARKS
gl g x, Slc|lo|lalS|E o |
a 4] : >|15|8 >3 w|2
El 8 €2 z|le|le|8|l e8| ©
| s O =
1 S 6 inches TOPSOIL.
- Brown coarse to fine SAND, little Silt, trace coarse to fine -]
S1 387 |1 Gravel. (SM)
- 52 6566 |11 Orange brown coarse to fine SAND, some Silt. (SM) -
| = | Orange brown coarse to fine SAND, little coarse to fine Gravel, | o= |
5183 6678 |13 little Silt. (SM) *
- 1S4 9-9-8-9 17 Same, some coarse to fine Gravel. - ALLUVIAL SAND
L g5 5.9.65 15 (Osr,?/lr)\ge brown coarse to fine SAND, little Silt, trace fine Gravel. | |
-10 - 90 Soil mottling @ 10.0'
i BN 4
- - S6 3334 6 Same. -
15 Bottom of Boring at 15 85
-20- L 80
FAPROJECTS\18-08-WW-01 HS SOUTH EXPANSION\BORINGS\HIGH SCHOOL SOUTH BORINGS.GPJ Boring # B-6 Page 1 of 1




BORING LOG

Boring # B-7

Page 1 of 1

Drilling Contractor:  Sano Drilling, Inc.

Project: West Windsor-Plainsboro High School South

Drilling Rig Operator: N. Parisano - : Project Number: 18-08-WW-01
Drilling Method: 3 1/4" HSA \ Van CIEEf Project Location: 346 Clarksville Road
Casing Size/Type: / ENGINEERING ASSOCIATES, LLC Princeton Junction, NJ
Drilling Equipment:  Mobile B-57 Boring Location: See Test Boring Location Plan
CW Representative: E. DeRicco GROUNDWATER OBSERVATIONS DEPTH (FEET)
Dates: Started: 7/9/2019 Y Encountered: 7/9/2019 13
Completed: 7/9/2019 ¥ Completion: 7/9/2019 13
Ground Surface Elevation (ft): £ 100 Y 24 Hour Reading:
Soil Samples Rock Core 3 &
E | = . E| = S| =
Zl8|E B .S o |=lalR 215
£ % > o sl2|18|8| 0 < MATERIAL DESCRIPTION g0 REMARKS
lale| 3 |S|2|5|als s | <
] . > o = L (]
E| £3 z|le|z || 8|® 5
| s O =
2 S 6 inches TOPSOIL.
- Orange brown medium to fine SAND, some Silt, little coarseto [ ]
S1 112118 fine Gravel. (SM)
] Brown medium to fine SAND, some Silt, trace medium to fine |
S2 19-14-11-9 [ 25 Gravel. (SM)
-5+ S3 6-6-66 |12 Same. - 95
P 4598 |14 Orange to red brown coarse to fine SAND, little Silt, trace |
medium to fine Gravel. (SM) ALLUVIAL SAND
- 85 5556 |10 Same. -
-10 - 90 Soil mottling @ 10.0'
i BN 4
| Orange brown coarse to fine SAND, little Silt, trace coarse to |
S6 2346 | 7 fine Gravel. (SM)
15 Bottom of Boring at 15 85
-20- L 80
FAPROJECTS\18-08-WW-01 HS SOUTH EXPANSION\BORINGS\HIGH SCHOOL SOUTH BORINGS.GPJ Boring # B-7 Page 1 of 1




BORING LOG

Boring # B-101

Page 1 of 1

Drilling Contractor:  Sano Drilling, Inc.

Project: West Windsor-Plainsboro High School South

Drilling Rig Operator: R. Moyer ™ > Project Number: 18-08-WW-01
Drilling Method: 4 1/4" ID HSA ' Van Cleef |Project Location: 346 Clarksville Road
Casing SiZE/Type: / ENGINEERING ASSOCIATES, LLC Princeton Junction’ NJ
Drilling Equipment:  Diedrich D-50 Boring Location: See Test Boring Location Plan
CW Representative: E. DeRicco GROUNDWATER OBSERVATIONS DEPTH (FEET)
Dates: Started: 3/18/2020 Y Encountered: N/E
Completed: 3/18/2020 ¥ Completion:
Ground Surface Elevation (ft): + 103 Y 24 Hour Reading:
Soil Samples Rock Core 3 &
2| .| = S E| = c |z
S| S1E] 25 |olslelel®|B 5|5
£12| 2 2o 2|12(8|€e|S MATERIAL DESCRIPTION 13 REMARKS
| 35| ¢ Xy S(c|lolals K
(| . > o = L [
g1 8 £3 |z|e|c|8|8|° B
» | e s O =
1 £ 6 inches TOPSOIL.
7 Orange brown medium to fine SAND, some Silt, trace fine -]
St 224 | 4 Gravel. (SM)
- 82 4556 10 Same. 100
-5 83 3-33-2 6 S . -
ame ALLUVIAL SAND
L a4 5.8-10-10 | 18 (Bsr(,z/lv;/n medium to fine SAND and Clayey Silt, trace fine Gravel. | |
B - 95
- S5 3334 |6 Same. -
_10 -
| Orange brown medium to fine SAND, little Silt, trace fine |
S6 5886 |16 Gravel. (SP)
B -] ALLUVIAL SAND
- 1 S7 7-88-9 |16 Same. - 90 Soil mottling @ 13.0'
i Bottom of Boring at 14’
_15_ - -
R - 85
20 I

FAPROJECTS\18-08-WW-01 HS SOUTH EXPANSION\SOIL PROFILE PITS\HIGH SCHOOL SOUTH BORINGS.GPJ

Boring # B-101 Page 1 of 1




BORING LOG

Boring # B-102

Page 1 of 1

Drilling Contractor:  Sano Drilling, Inc.

Project: West Windsor-Plainsboro High School South

Drilling Rig Operator: R. Moyer ™ > Project Number: 18-08-WW-01
Drilling Method: 4 1/4" ID HSA ' Van Cleef |Project Location: 346 Clarksville Road
Casing size/Type: / ENGINEERING ASSOCIATES, LLC Princeton Junction’ NJ
Drilling Equipment:  Diedrich D-50 Boring Location: See Test Boring Location Plan
CW Representative: E. DeRicco GROUNDWATER OBSERVATIONS DEPTH (FEET)
Dates: Started: 3/18/2020 z Encountered: N/E
Completed: 3/18/2020 ¥ Completion:
Ground Surface Elevation (ft): + 105 ¥ 24 Hour Reading:
Soil Samples Rock Core 3 &
E - = [ e = c :/
S| S1E] 25 |olslelel®|B 5|5
=3 % > o 32180 é MATERIAL DESCRIPTION SO REMARKS
ola| ¢ x, S|lc|lolals 2l
(| . > o = L [
g1 8 £3 |z|e|c|8|8|° B
» | e s O =
1 £ 6 inches TOPSOIL.
7 S1 1-1-1 5 Orange brown medium to fine SAND, some Silt, trace fine -]
Gravel. (SM)
- 82 2-5-8-8 |13 Same. -
i [ ] ALLUVIAL SAND
-5 83 10-12-13-10( 25 Brown medium to fine SAND, some Clayey Silt. (SM) 100
- 54 10-10-9-8 | 19 Same. -
| Orange brown medium to fine SAND, little medium to fine ]
S5 79117 1 20 Gravel little Clayey Silt. (SP)
-10 - 95
- 1 S6 9-8-8-9 16 Same, trace fine Gravel. - ALLUVIAL SAND
- 87 7-665 |12 Same. -
i Bottom of Boring at 14’
15 - 90 -
- 20 - 85

FAPROJECTS\18-08-WW-01 HS SOUTH EXPANSION\SOIL PROFILE PITS\HIGH SCHOOL SOUTH BORINGS.GPJ

Boring # B-102 Page 1 of 1




STORMWATER CONVEYANCE CALCULATIONS



Stormwater Collection System Calculations

Computed By: HIS

Checked By: HIS
Date: 2/18/2020

Project: High School South

Job #: 1808WW.01
Location: West Windsor Township, Mercer County, NJ

NOTES:

1) Design method used is Rational Method
2) Refer to Weighted Runoff Coefficient table
for calculation of incremental areas and C values

Design Storm: 25 year Revised 4/20/20
SUBCATCHMENT TIME OF
PIPE SECTION AREA INCREMENTAL CUMULATIVE CONCENTRATION I PEAK RUNOFF PIPING INPUT PIPING DATA
Tcto | Tein |.. cum. . Pipe | Full Pipe | Actual Pipe
FROM TO Area (Acres) "cr AxC Ac Ax C (acres) Inlet Pipe Fma.l Te (In/Hr) Qto Inlet S)r Pipe D, || lin Man. "n" Sl Capgcity Velocirt)y Velocit;
(min) | Guiny | ™) ©FS) | (cpsy | | @O 0 "k | e (fps)

12a 11 0.00 0.00 0.00 0.60 0.00 0.31 10.47 6.80 0.00 4.08 18 78.0 0.010] 0.0030 7.48 4.23 4.41
9A 9 0.85 0.50 0.43 0.43 10.00 0.46] 10.00] 6.80 2.92 2.92 12 163.0 0.010] 0.0100 4.63 5.90 6.44]
9B 9 0.18 0.98 0.18 0.18 10.00 0.36] 10.00] 6.80 1.22 1.22 10[ 102.0 0.010] 0.0080 2.55 4.68 4.60)
9 8 0.16 0.98 0.16 0.77 10.00 0.19 10.46 6.80 1.09 5.24 24|  105.0, 0.010] 0.0100 29.40] 9.36 5.42]
4 5 0.89 0.98 0.87 0.87 10.00 0.06] 10.00] 6.80 5.92 5.92 18 30.0 0.010] 0.0100 13.65 7.73 7.24
5 6 0.11 0.98 0.11 0.98 10.00 0.11 10.06 6.80 0.75 6.66 18 50.0 0.010] 0.0100 13.65 7.73 7.68]
6 12A 0.06 0.98 0.06 1.04 10.00 016 10.17 6.80 0.41 7.07 18 108.0 0.010] 0.0210 19.78 11.20 9.61
7 8 0.02 0.98 0.02 0.02 10.00 0.17 10.00 6.80 0.14 0.14 18 78.0 0.010] 0.0100 13.65 7.73 0.69)
8A 8 0.77 0.98 0.75 0.75 10.00 0.03 10.00 6.80 5.10 5.10 24 17.0 0.010] 0.0130 33.52] 10.68 5.53]
10 10A 0.44 0.98 0.43 2.04 10.00 0.03 10.86 6.68 2.87 13.63 24 12.0 0.010] 0.0060 2277 7.25 7.80)
10A 13a 0.39 0.98 0.38 2.42 10.00 0.10] 10.89] 6.68 2.54 16.17 24 75.0 0.010] 0.0190 40.53 12.91 11.67
16a 16 0.19 0.98 0.19 0.19 10.00 0.22] 10.00] 6.80 1.29 1.29 12 75.0 0.010] 0.0089 4.37 5.57 4.33]
16 15 0.11 0.98 0.11 0.30 10.00 0.27 10.22 6.80 0.75 2.04 12 53.0 0.010] 0.0030 2.54 3.24 3.69)
15 14 0.38 0.98 0.37 0.67 10.00 1.42] 10.49 6.80 2.52 4.56 18]  360.0 0.010] 0.0030 7.48 4.23 4.57
14 17 1.61 0.98 1.58 2.25 10.00 084 1191 6.44 10.18 14.49 24| 260.0 0.010] 0.0030 16.10 513 5.78]
11 18A 0.00 0.00 0.00 0.60 0.00 0.09] 1078 6.68 0.00 4.01 24 70.0 0.010] 0.0190 40.53 12.91 5.19
12 12a 0.27 0.98 0.26 0.60 10.00 0.23 10.24 6.80 1.77 4.08 18 95.0 0.010] 0.0080 12.21 6.91 5.67
12b 12 0.26 0.98 0.25 0.25 10.00 0.12] 10.00 6.80 1.70 1.70 12 39.0 0.010] 0.0080 4.14 5.27 4.83
13 12 0.09 0.98 0.09 0.09 10.00 0.24] 10.00 6.80 0.61 0.61 12 94.0 0.010] 0.0127 5.22 6.65 3.00]
17 18 0.40 0.98 0.39 2.64 10.00 0.04] 1275 6.20 2.42 16.37 24 35.0 0.010] 0.0220 43.61 13.89 12.24

1 1A 0.08 0.00 0.00 1.23 10.00 0.23 11.23 6.56 0.00 8.07 24 72.0 0.010] 0.0030 16.10 513 5.14
20 1 0.00 0.50 0.00 1.23 10.00 0.29] 1094 6.68 0.00 8.22 24 90.0 0.010] 0.0030 16.10 513 5.18]
19 20 1.25 0.98 1.23 1.23 10.00 0.94] 10.00 6.80 8.36 8.36 24|  290.0 0.010] 0.0030 16.10 513 5.22]
3 21 0.00 0.00 0.00 1.31 10.00 0.54] 11.56 6.44 0.00 8.44 24| 107.0 0.022] 0.0060 10.35 3.30 3.77
2 3 0.16 0.50 0.08 0.08 10.00 0.14] 10.00 6.80 0.54 0.54 12 50.0 0.010] 0.0100 4.63 5.90 2.66)
1A 3 0.00 0.00 0.00 1.23 0.00 0.10] 11.46 6.56 0.00 8.07 24 32.0 0.010] 0.0030 16.10 513 5.14
8 10 0.09 0.80 0.07 1.61 10.00 0.21 10.65 6.68 0.47 10.75 24 85.0 0.010] 0.0050 20.79 6.62 6.74

Subcatchment area for pipe sections downstream of basin is an assumed value to generate the dischage flow from the 25 year storm.




RIPRAP APRON DATA SHEET



RIPRAP APRON DATA SHEET

PROJECT NAME: Phase 1 of Improvements at HSS JOB #: 1808WW.01

(@ Van Cleef

STORM FREQENCIES: 25 year DATE: 19-Feb-20
ENGINEERING ASSOCIATES REV:
BY: HS
QUTLET YEAR Q g PIPE PIPE TAILWATER La Wa ds50 Thickness
STRUCT. STORM (cfs) (cfs/ft) HEIGHT (in) | WIDTH (in) (ft) (ft) (ft) (in) (in)
Tw<1/2 Do or =0.2Tw
19 25 19.90 9.95 24 24 0.40 26.7 327 127 25.5
19a 25 16.53 8.27 24 24 0.40 24.5 30.5 10.0 19.9
Tw>1/2 Do

Calculations represent minimum requirements. See Plans for actual apron dimensions

Flows represent worst case 100 year flows.

A.

Horizontal Riprap Apron (fig. 12-1, 12-2)

Apron Dimensions — unconfined outlet
1. The length and width of the apron shall be determined from the formulas:

TW<%D, Lazl.S[ q°5}+7Do Wa =3Wo + La
Do®
TW=>%D, La=3(#) Wa =3Wo + 0.4La
oo
Q
h ==
where q Wo

Where D, is the maximum inside culvert height in feet, W, is the maximum inside culvert width in feet, q is
the unit discharge, = Q/W, in cfs per foot for the conduit design storm or the 25 year storm, whichever is
greater and L, is the length of the apron determined from the formula and W, is the culvert width.

The width of the apron at the culvert outlet shall be at least 3 times the culvert width.

0.02 15 e

For Horizontal Apron:
Tw Wo

dy =
For areas where Tw cannot be computed, use Tw=02D,

Where q and D, are as defined under apron dimensions and Ty, is tailwater depth above the invert of culvert
in feet.

Figure 12-1 Configuration of Conduit Outlet Protection

Wo §

W= 3Wo + Tudly

W= 3Wot L,

(Tatlwater : 0.5 Dg) (Tallwater < 0.3 D} J




EMERGENCY SPILLWAY CALCS



Emergency Spillway no orifice no top of box

Stormwater Calcs DRCC Revisions NOAA 24-hr C 100YR STM Rainfall=8.30"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 1

Summary for Pond 7P: REVISED WITH NEW COUNTY ROW proposed basin SPW

Inflow Area = 8.223 ac, 73.25% Impervious, Inflow Depth= 7.29" for 100YR STM event
Inflow = 58.22 cfs @ 12.17 hrs, Volume= 4,998 af

Qutflow = 223 cfs @ 14.84 hrs, Volume= 1.070 af, Atten= 96%, Lag= 160.0 min
Primary = 223 cfs @ 14.84 hrs, Volume= 1.070 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=100.11' @ 14.84 hrs Surf.Area= 37,362 sf Storage= 175,084 cf

Plug-Flow detention time= 599.6 min calculated for 1.070 af (21% of inflow)
Center-of-Mass det. time= 344.3 min ( 1,103.9 - 759.6 )

Volume Invert Avail.Storage Storage Description
#1 92.70' 222,466 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
92.70 18,219 0 0
93.00 18,336 5,483 5,483
94.00 18,576 18,456 23,939
95.00 18,775 18,676 42 615
96.00 21,216 19,996 62,610
97.00 24,095 22,656 85,266
98.00 27,044 25,570 110,835
99.00 30,100 28,572 139,407
100.00 33,263 31,682 171,089
101.00 69,492 51,378 222,466
Device Routing Invert Outlet Devices
#1  Primary 93.96' 29.0" W x 6.0" H Vert. Orifice/Grate X 0.00 C= 0.600
Limited to weir flow at low heads
#2  Primary 100.00' 21.0'long x 28.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 264 2.63

#3  Primary 97.70" 48.0" x 48.0" Horiz. Orifice/Grate X 0.00 C= 0.600
Limited to weir flow at low heads

Primary OutFlow Max=2.14 cfs @ 14.84 hrs HW=100.11" (Free Discharge)
1=Orifice/Grate ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir (Weir Controls 2.14 cfs @ 0.90 fps)
3=Orifice/Grate ( Controls 0.00 cfs)



Emergency Spillway no orifice no top of box
NOAA 24-hr C 100YR STM Rainfall=8.30"

Stormwater Calcs DRCC Revisions
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 2

Pond 7P: REVISED WITH NEW COUNTY ROW proposed basin SPW

Hydrograph
I [ Inflow
o 58.22 cfs | O Primary
_- ~ 3 1 1 ~ o
60 inmow Cad= 4o AdC
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Emergency Spillway with Top of Box

Stormwater Calcs DRCC Revisions NOAA 24-hr C 100YR STM Rainfall=8.30"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 1

Summary for Pond 7P: REVISED WITH NEW COUNTY ROW proposed basin SPW

Inflow Area = 8.223 ac, 73.25% Impervious, Inflow Depth= 7.29" for 100YR STM event
Inflow = 58.22 cfs @ 12.17 hrs, Volume= 4,998 af
Qutflow = 2464 cfs@ 12.37 hrs, Volume= 2.637 af, Atten= 58%, Lag= 12.2 min
Primary = 2464 cfs@ 12.37 hrs, Volume= 2.637 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev=98.30' @ 12.37 hrs Surf.Area= 27,975 sf Storage= 119,216 cf

Plug-Flow detention time= 272.4 min calculated for 2.637 af (53% of inflow)
Center-of-Mass det. time= 144.8 min (904.4 - 759.6)

Volume Invert Avail.Storage Storage Description
#1 92.70' 222,466 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
92.70 18,219 0 0
93.00 18,336 5,483 5,483
94.00 18,576 18,456 23,939
95.00 18,775 18,676 42 615
96.00 21,216 19,996 62,610
97.00 24,095 22,656 85,266
98.00 27,044 25,570 110,835
99.00 30,100 28,572 139,407
100.00 33,263 31,682 171,089
101.00 69,492 51,378 222,466
Device Routing Invert Outlet Devices
#1  Primary 93.96' 29.0" W x 6.0" H Vert. Orifice/Grate X 0.00 C= 0.600
Limited to weir flow at low heads
#2  Primary 100.00' 21.0'long x 28.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 264 2.63
#3  Primary 97.70' 48.0" x 48.0" Horiz. Top of Box C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=24.24 cfs @ 12.37 hrs HW=98.30' (Free Discharge)
1=Orifice/Grate ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
3=Top of Box (Weir Controls 24.24 cfs @ 2.53 fps)



Emergency Spillway with Top of Box

Stormwater Calcs DRCC Revisions NOAA 24-hr C 100YR STM Rainfall=8.30"
Prepared by Swalsh Printed 4/22/2020
HydroCAD® 10.10-3b s/n M04299 © 2020 HydroCAD Software Solutions LLC Page 2

Pond 7P: REVISED WITH NEW COUNTY ROW proposed basin SPW
Hydrograph
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BASIN SUMMARY FORM



New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Project Site Details

Chpt. 251 Application Number:

Start Date (if known): TBD

Street Address:346 Clarksville Road

County: Mercer

Municipality: West Windsor Township

Block: 17.13

Lot: 2

NJDEP Anderson Landuse Code (4 digits): 1110
Landuse description: High School

Site Centroid Location (NJ State Plane Feet): !

Northing: 536,435.13 Easting: 458,894.35

Project Contact Details

Applicant: West Windsor Plainsboro Regional School District
Address: 321 Village Road East
Phone: 609-716-5000

Email: christopher.russo@ww-p.org

Post Construction Operation & Maintenance:?

Party Name: Thomas Daly
Address: 321 Village Road East
Phone: 609-716-5000

Email: thomas.daly@ww-p.org

Party type (HOA, government, private, etc): Municipal

NJDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Basin Details:®
Basin Centroid (NJ State Plane Feet):*
Northing: 536,904.22 Easting: 458,970.22
Basin Type: detention + infiltration
Construction: excavated
Status phase:® Design |Z As-built |:|
Dam Height (ft) 8 top width (ft) 10

Dam Classification: iii

Drainage Area(s) to Basin [note- include any bypass areas]®

Drainage Area | Drainage Area Post- Percent Time of
Name (acres) Development Impervious Concentration
CN# (min)
impervious 6.02 98 100 10
open space 2.20 69 0 10

Basin Outlet Structure(s)’
ID: QOutlet Control Structure

End of Pipe Location:® Northing: 536,881.64 Easting: 458,958.55

Discharge Type® Dimensions Elevation Discharge Equation Used!
(weir, orifice, etc) (diameter, (USGS) 10Coefficient
length)
orifice 2.33'x0.50' 93.96 0.6 Q=CoAv(2gh/k)Nb

NJDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

Basin Qutlet Structure(s)

ID:

End of Pipe Location: Northing: Easting:

Discharge Type Dimensions Elevation Discharge Equation Used
(weir, orifice, etc) (diameter, (USGS) Coefficient

length)

Basin Stage-Discharge Rating Table'

Elevation Storage Total Outlet Structure
(USGS Feet) (Acre-Ft) Discharge
(cfs)
92.70 0 0.00
94.10 0.592 0.41
94.30 0.678 1.54
94.70 0.850 4.03
95.10 1.022 5.47
95.90 1.389 7.56
96.50 1.689 8.80
97.30 2.126 10.22
97.70 2.361 10.87

NJDA-HMD Form 2014




New Jersey Department of Agriculture

Hydrologic Modeling Database — Data Entry Form

NJDEP BMP Water Quality Structures®

Type Size Size Units Northing (SPF) Easting (SPF)
(rain garden, green roof, seepage (cu ft, sq ft

pit etc) etc)
sand filter 15,125 sq ft 536,904 458,970

choose an item

choose an item

choose an item

choose an item

Explanatory Notes-

! Approximate location of center of site, coordinates in state plane feet

2 Indicate who will be responsible for permanent operation and maintenance

3 Additional Basin Detail Pages can be used for more than one basin in a project.

4 Approximate location of center of basin, coordinates in state plane feet

5 Indicate “design” for basins not yet constructed

6 Drainage areas which are modified by construction, but not directed to the basin should still be listed and
described

7 “Qutlet structure” means the control box, outlet headwall, FES etc. This does not refer to an individual control on
the structure such as a weir or orifice. There are two tables for more than one outlet structure

8 Approximate location of terminal discharge end of basin outfall, coordinates instate plane feet

® Indicate the type of outlet — weir, orifice, hydro brake, etc.

10 pischarge Coefficient specific to the type of outlet control i.e., 0.6 for circular orifice

11 1jst the discharge equation for each outlet (weir, orifice etc) used

12 For basins with dead storage below the primary outlet, indicate 0 cfs discharge until the lowest outlet is reached.
Routing table should begin at the lowest basin elevation.

13 Describe NJDEP BMP Manual water quality devices such as seepage pits, rain gardens etc. Size is appropriate for
device — cubic feet, square feet or linear feet. Location of device using state plane feet coordinates.

NJDA-HMD Form 2014




GROUNDWATER RECHARGE



(un) €0'L =DMYA3 (ur) €0°L = OMH3 *seale asay) ujypm Jing aq [im Aoy uojjelyur ue ji paiinbal Ajuo aie seale snoiAtaduwl 1o adA} [log

(un) 19'€ =DMYAd (un) 19 =OMH *J9A0Q) puUET 8U) S ,Ssealy snolaladw), 108|8S SJ0| PIEPUB)S JO BPISINO SES1e SNOIAIBdLI 104 *SUOHE|NIED Ul pasn Jo pakejdsip

(sabelane eale) suone|nojed siajaweled Aousiolyg abieyoay 8 10U M 0=V U SMOY *S811UB JUBWIBES INOK LSIMIE] U (0=Y LIIM) SMOJ YUBIQ 9AES] ,UOQ “PIEMUMOP Pasooid puE

9|qe) 8y} Jo do} 8U) WL UE)S *I0S 198]8S UBL) J8A0D PUET GG=3 | 199]8S Uay) ‘eale auyj Jajus jsily ‘Jusibas pue| yoes Jo4

(eoyoiano)l  Z2/9°66 =p1o1yaq abiey2ay jenuuy yusawdojanag-}sod

0L‘P9C (bs) eany %001 = 9AIasald 0} abJeydsay |enuuy padojanag-ald Jo %
snojataduw|
|ejoL
¥Z6'cLL L' T uonenoje) spuswalinbay abieysay jenuuy 965°€LL L'S
(wno) (ur) (y-no) (ur)
ob.ieyosy obieyooy 8 = oL ob.ieyoay obieyooy '8 = 1oL
[enuuy lenuuy |enuuy lenuuy
Jelo L Jelol [elol Je1oL
Sl St
145 vl
€l €l
(4% [4’
9% 5
113 oL
6 6
8 8
L L
9 9
seljesseg seale snoiatadw) S - 00 seljesseg seale snoiasaduwy 29¢0 | g
9zL0S (442 seljesseg aoeds uadp sho'L |V 6TL'vE (442 seljesseg 9oeds uadQ velo | v
- 00 seljesseg seale snolAtadw] €909 | € - 00 seljesseg sea.e snoiatadwy sy | €
v6<'8 (442 seljesseg aoeds uadp sll'0 | ¢ L€6'cy (442 seljesseg 9oeds uadg G680 |2
€0v'SS 442 seljesseg aoeds uadp GSL'L 2 9£6'S6 (442 seljesseg 9oeds uadg Z 1
(o) (un) (sasoe) | yuawbag (o) (un) (sasoe) | yjuswbag
abieyoay ab.ieyoay 108 J9A0D pue GGy L abieyoay afb.ieyoay 1los J3A0D pueT 6= 1
eIy pue ealy pue
[enuuy |lenuuy Jenuuy [enuuy
suoljipuo?) padojenag-isod suonipuo?) padojanag-aid
02/0L/120 :91eQ sisAjeuy 'L 6'vh dML YOSANIM LS3M “02 ¥32¥3N
1o0yoe4 (un)
uiseg uoisuajag :uonduosaqg onewny d [enuuy 1 diysumoy] yo9p38
abelaAy

yynos |ooyss YbiH d-MM :aweN joaload (Ze-usD uo paseq) w_w>_~w:< wm.hm_._omm_ J9jempunols) jenuuy




‘uopng ,dwiy 2 J9pA Jnead. Y} N9 UoieInBuuod Jnejep sy o} 3oeq ob o *dINGP)

10 dINGY 404 9A0S UBY) pue A}jioe) UofelyjLiul JnoA o) pajosuuod Ajpoalip esle snojasadwi o) dwiy pue anjea JoB.e) InoA 0} JopA 1es ‘Juswalinbas abieysal syj jo ped Auo ableydal o) JNI-QJT & 40 dING JS|[ews e Joj SNOS O
‘dINg ) 0} |ge|ieA. s| Bale snojaiadui] 81us wolj youn. sy} Bujwnsse juswalinbai abieydsl aius ay) sjpuey o) JiAg abuls & Joy uonnjos smojje siy “sbed siy; uo ,dwiy, pue
JOPA, 0} 193ys ,8b1ey09Y [enuuy,, sy} woly dwiy, ease snolaiadw pasodold [ejo} pue JapA, dwnjoA ab1eydal Jolep [EI0} Jo senjeA ay) subisse joayspealds ay) Jnejop Ag :sawinjoA abieysal Juaispip 10} 8A|0S 0} MOH

59580 Jay]0 PUB MOJ [eJ8)e] JO UONEISPISUOD BUIMOj|e JeA0D PUET SIY} J0j SUOZ JO0J MOJ|eYs B pue adAj |los ay) u . J ealy .QE_ JBA0
' Le P Juswialinbay ab.ieyosy
Aq paulwJs]ep SE 0J8Z J0U N [BWIUIW 8] [[IM DANY LSESIE snolaadul, 108]es noA JI dING 10 uoneooT Juswheg % . _umc\_lm;omm_ .
%6°VL (BB, ul (B4 A B6aed d [enuuy abesany|
puey o4 "shep ¢ uey) ssa| ul fydwa o} JINg J0j yBnous [[ews si pajosfes JNGP 3Ins axeuw ‘JNgp O} SAIaSUas| % o1 - pabieydoay )
%161 HouNy % sjun ou evl 103084-0 1010 dhEWID|
ale sj|nsay *suolje|nojes asay) ul paioubl ale JINg Ag paidnaoo eale auy) pue Bulpy o) Joud uonenjuul 4ing Jo| % . paien|uu| . DX3p 19pIsuol
%L'LE Hounyo, u e OMHa 0} PALIPON DAY
uoipod 8y "BWNJOA Loap =aWN|OA oal adew o) pajepdn ale suoisuawip JNg Ja)e Ajuo ajeinaoe si ubisapd % o ). jouny swedaq ul " Afioeden 1818 A\ 9UOT 100
%ol'LL [EJUIBH% ! €8'C OMY I O 191 M\ Z 100
SHLON d4HLO cw_wwyﬂﬁmﬁw_ e fouspiyg wbs| eeezoz e (ea.y snoniadu) Job.ey Jo)
H - o 0 H
siussaidoy abieyosy dInNg BAY eaJy snojaadw g-}sod
MO <—--UoNEd0 diNg awnjon| (sunjox
Wwnol 0%0°LYL wno| Z29'6S JOPA abieyoal paJisap 10)
abieyoay dINg [enuuy obleyoey oS 4-150d
MO <---98yQ OX3Ip SJ19)dwe.Ied PIe[Nde) IIUBMLIOLIdJ WI)SAS JIYSHA0AN SIBYIIY [ENUUY W01} SIIJIWR.AR ]

MO <-—493yD dNFP Wno| 0622 dINGA swnjoA dnd

afueyoay [enuuy AJspes o3 wiajqold aAJ0S <-9ouejeqg SWNJOA Ssepun 20'0 onely dwiy/dngy|

SHOVSSHIN JMDITHD NOLLVINIDTVI S.19jowe.Ie IZI§ paje|mo[e)) dINg|
paulwidlepun o
painquisip st uoheao Ji olaz indu
SSopun € dNgbes [+ yng o uopeoo wswbeg
pue juswdojaAap-1sod
. ealy ‘duwl JOAO *bAY/ i ndiNgp=<aq 1shw ‘di\g
u! e painyde) youny u! 00 oxap Jo @oepNs Jamo] Jo Yideq
. ealy *dw Jano *Bay . . diNg . (punoJb
ul 1"9 popIAOld aBleyaay ul €9'0 OMd3d YUl Jspun JMNY Jo ut 8'9l- NdiNGP | anoqge Ji sAlebau) soepns
uojpod Adw3 dING dU} Jo [aAs] Jaddn
a1nyded 0} DX3P JopISU0d) 9|qeueA ubisap ay) si SIyj

ul 9 ubiss ul P ul p

k0 199pd Jejuley Jo sayou| ’ L&' OMHaS O} PaYIPON DMHT ) 09 diep ‘yideq annoay3 diNg

abieyoay |einieN

ain)ded 0}
ul Lo ubisapp ul 180 OMy3 d-1s0d Jspun J My 40 Wbs 0"00S¥ dNavy ealy diAg
Jouny Jo sayou|
uojod Aildwg
Hun ERTEN [OqQUAS 1919wieled ENTEN [OqQUAS 1o1owieied nun EOTEN [oquAS 1o1owieied

S.19)URIRJ USISI(J 918N sI9)oureaeJ pajernde) Ajeded .19)eA\ U07Z 100 siywered ynduy JIAg 98187y

SAAL dr1710 dNg

31ed m_wx_mce._

0¢/01/20

uiseg uoisuajaqg

tonduosag

y3nog |ooyds YBIH d-MM

SWieN uoo._o._n__




GROUNDWATER MOUNDING



ul pajuasald s3nsaJd ul Jusisyul ale eyl suopdwnsse BulAldapun JO SUDIIB|OIA pue ‘s3f

*SU0ISN|2U0T pue synsad 2y3 buiAyasnl pue sabueyd ay3 Bupuawniop
10J 3jqisuodsal S| 4asn 3wy 19syspesuds syl 03 spew aue s2bueyd J1 1esyspealds ayy o3 spew ssbueyd
Aue jo ssouanbasuod ay) Jo4 Ajjigisuodsal ou sawnsse $95M ayl ‘podad paysignd sosn BulAuedwodoe syl

ejsul [eaiaWwnuU ‘indino

SNO3UOLI3 0] PajIWI] 20 J0uU ABW NG ‘apn|oul pINed saousnbasuod asal L 'S92uanbasuod 3 gedisapun ‘papusjuiun
IABY PINOJ SOS( 2UJ WOy UoISS|WSURL) Jaye (payidads-1asn Se payijuapl sanjea ueyl 1341o) 3eayspesids

3U3 01 spew sabueyd Auy "suonIpuod 31IS paDads-1asn U0 PasSeq San|eA 312NJjed 03 40 ,SuISeq uoiety|iul
J2]emuiiols |edayiodAy yieauaqg Buipunow J23empunaols), Zo1S-0T0z Hoday suonebiisaaul JuiulIRs S9SN

243 Ul pajuaWwndop sanjea a3ed)dad 03 Bulysim ascyy 10 20USIUAAUCD e se 2jjgnd |esauab 2yj 0] 2|ge|ieAe peW S|
ujseq uopenuul ue yieasuag Bujpunow Ja3em-punodb 1oy uonenba (£96T) ysniuey auj bujajos yeayspeadlds siyL

| ovt ozt oot

09 ov 0t 0

! * oog'g

_ 058’8
_ 006'8

056’8

0006
0s0'6

00T'6

0sTe
—————— 00T6

123} ul ‘Sulpunoly J1EMpPUNOID

MO} 331e|ndjed-ay

(pouiad uoijes3|iyul Jo pua Je uiseq Jo Jajuad yleauaq) Suipunow Jalempunoid wnwixew
(pouad uonesyjiyul JO pua Je uIseq JO J51UaD YIE3UI) IUOZ PAIEINIES JO SSAUNIRYF LUNLIXEL

"(PfY) Aunianpuol JyneipAy 0§ T 9¢
|BjUOZLIOY Yjua}-3uo 29 0} pawnsse 51 (p/y) shep sinoy
Aupgeawsad |10s [ed119 “(Z015-0TOZ ¥IS S9SN}
199yspeauds siy) BujAuedwodoe podas ay) u|

00t 00¢
EET £9°0

Aepfi?ay  anoyfyou;
ajqeL UOISIDAUO)

(3934) Suoz pajelnies jo SSSWYNY] |_IHIUL

(sAep) pouad uopnesyjiyul jo uoizeInp

(3934 U1 ‘uoizzaaip A) uiseq Jo YIPIM Z/T

(1895 w1 ‘uondauip x) uiseq jo Ysus| Z/1
«(Aepfiea)) yy ‘Anaonpuod anelpAy [ejuoziioy
(1 pue g usamyaq ‘ssajuoisuawip) Ag “pjaiA ay10ads
(Aep/123}) @184 (UOIEA|I3UI) DBIRYIBY

(sinoy 1g sayou) o shep g 1234 "8-3) s3UN Jua1sISUOD IsN

Jswiepsia

(ir43

193 1934
uj ‘uoidaap X uj U} ‘Buipuno
uIseq Jo 13juad 131EM
w0y} 3ouelsig -punoun
(xew)yy
(xew)y
(ohy

1

A

X

A

As

b

sanjea indu|

(sAep pue 193} ‘ajdwexa 10}) 53njeA JNdU| [|B JOJ S1IUN JUSISISUOD 35 "1231I0DUI 3G ||IM UMOYS San|eA
puE 3UOP 3 JOU [[IM UORIN|OS 1731102 ay) uo aBiaauod 0] suoelsl Alessadau asimiayjo padueys 2ie sindul pal Pads-Jasn 2y JO ANY Wi Lpea LoNng , MON 31ENDjeD-aY,
an|q 2yl ¥202 SN Jesn 2ug sandu) payinads-1asn uo paseq sanjea Indine ale pai vl paaydysLy sj120 “12sn ayy Aq pa8ueyd aq ued 1eyl sanjer ale mojjsA ul paiydiysyy sj=o
"Paieg|nojed Je 553Uy 21yl Jaynbe 3|gel-1a1em Uaiym 12 UIseq SY3 4O JaJUaD U3 Wol) sajuelsip
241 adueyp Ued SI9sM “UISEq 33 4O J8JU33 21 WoJj 3. S30UBSIp ||y "Uoisuawip Buoj ay] se x ‘uojsuawip uoys 2yl se A Ayioads ‘apis Loys ay) o1 sejnaipuadiad san|ea ay) sjuem
4a3sn aug )i ‘Ajasisauc) Cuoisuswip Suo] 3yl Se A pue UOISUILIP 1JoYs 341 se X Ajiaads 'apis 3uo| ay3 0y sejnaipuadiad saBueya s|qel-1alem ay) SJUEM J3sn Y] 1 ‘Uiseq Jejndueiday
e o4 *(A=x) y1Buaj jjey ay3 sjenba yipw jjey ayy uiseq alenbs e ao4 “(wmiep ayy s1 Jayinbe ay) jo wonoqg 2yl Ji 3jge) Ja3em ayy jo ySiay ‘(g)iy) auoz pajesnies ay) JO SSAUNIILL
lenur ayy pue ‘(1) pouad uonenyul jo uoieinp ‘(A x) suoisuaiuip uiseq ‘(4y) Aliapanpuoo aljnelpAy jeaucziioy ‘(As) piaiA ayoads ‘(y) 21l uonesyul Aiads 1SN Issn ayL

*,SUISEQ UCHEI|LUT J212MWI0IS [eanaylodAy yieauaq Suipunoul Ja1empuno s Jo uoljenwis, 70TS-0T07 Hoday suonedisanu| auains
Aanung |eaiBojoag "s'M au3 Ul puUNo} aq UBJ UOIEULIOLUI 2JOJA] "UISEq UDIIEI]jIjUI J3JEMLLIO]S B Yleauag punow Jajempunold e jo 1ySiay ay; ae|naje jjim Jaayspealds siyl



‘SuoIsN|oUol pue sansad 3yl bujAyasnl pue sabueyd ayj Supuswnaop

10j 3|qisuadsal si Jasn auy ‘Jeayspealds ayy 0] Spew ale sabueyd JI 199yspeaJcs auyl 0] apew sabueys

Aue Jo ssauanbasuod ayj Jo) Ajigisucdsal ou sawnsse sHsN a1 “Wodas paysiignd sasn BulAuedwoaoe ay3

ur pajussald s3Insad Ul Jualayu] aJe Jeyy suondwnsse BulAluapun jo suope|oia pue ‘seniigeisul |eauswnu ‘andino
SNosuo.Liz 101 pajiwl| 2q Jou Aew Ing ‘apn|pu| pinod SousNbasuod asay) ‘saausnbasuod ajqelsapun ‘papuajuiun
SABY PINOD SHSN BU3 WO uolssilusuel] Jaue (payidads-1asn Se pajyiuapl sanjea uew 1ayjo) Jeayspealds

a3 03 apew sabueyd Auy "SUOIPUOD B)is PalyIads-1asN Lo peseq San|eA 3]1B[N2JED 0] IO ,,SUISBQ UOI3EI3|IIUl
193eMuULIods |eanaylodAy yiesusq Buipunow Ja3empunols), z0TS-0T0Z Hoday suoneEnsaaul JLAUIINS SBHSN

343 Ul payuBwini0p ssnjeA 23edjjdad o3 Buiysim asou Joy sauaiuaauoa e se aygnd jesauab ayy 0] ajgejiese speuw s|
uiseq uonenjyul ue yiesuaq buipunow is1em-punodb 10) uojpenba (£96T1) ysnuey aul Bujaos Jzayspealds sy

Jawieasia
ort [iras oot 08 09 o [ir4 0 |
. —a . . 0000 |
- 0001
- 000°z

— — —— oo0'E
\ — oooy

/‘ —— 1 ooo's
- 0009

_ ‘/ﬁ 1, B
— oo

V’L 0006

—— 00001

193} U1 ‘SuIpunol| J33eMpPUNO.L)

MO} 331EjNd|E)-9Y

193} 199}

uj ‘uopgaap X Ul ul ‘Sujpunoy
ujseq Jo Jajuad i31eMm
woJp asjueisig -punoJg
(pouad uoes|iul jo pua Je ujseq jo a3uas yieauaq) Bujpunow Ja3empunols wnuwixew (xew)yy
(potsad uonenyul jo pua Je ujseq 4o J23usd YIeauaq) suoz P33jeInies 4o sS3WyD(L} Wwinwixew [xew)y
(1924) auoz pajeinjes jo ssauxya|yy [eI3IUL (o)
“(P/Y) Ayipnpucd ainespAy g 9€ (sAep) poriad uonesyyu jo uojeinp b
A g (st ot ) o e :
2 t = 4
1asispeauds siy3 uiAuediwicioe 1iodal ayy ) Basy uy UoRRIp X) ulseq o yiBus) N\.n X
00t 00T «[Aep/1a3y) uy ‘Aynonpuod ynesphy e3uoziioH A
(T pue g usamiaq ‘ssajuoisuaunp) As ‘pisiA oynads As
EET 90 (Aep/123y) @164 (uonesyyui) asieyiay ¥
Aepfiza)  unoy/youy sanjeA 1ndu|
3|geL UojsIaAU0D (siney 1g saudul Jo sAep g 123y *3'a) syun pUS35ISUOD asn

(sAep pue 123 “ajdwiexe Joj) sanjea Indu; jje 10§ SHUN 1UBISISUOI 35 J350100U1 3 [[IM UMOYS san|BA

PUE 2UOP 3¢ 10U ||1M UCIINJOS 1921103 3y3 U0 38I3AUCY 03 SUCHEIST AJBSS30aU asivuaylo padueyd ase sandu| palyDads-1asn aU3 JO ANY 31 YIB3 UOJING  MON 318|N3[e)-aY,,

aNiq Y3 32113 1SN J8sn 2yl -sindul payads-13sn uo paseq sanjea 1ndino e Pad ul paay3iyaly sjjen “4asn 3yl Ag padueys aq Ued 1ey ] san|en ase mojjaA Ul pay3nyaly sjj20
“PRIEIN3jE Ble ssaWaIL) J3jinbe S|qel-1a1em L2Iym 18 Uiseq 3y jo Ja3Uad BU] WOL) SIIURISIP

3yl aBueys Ued siasn "UISeq 23 JO 121U8D 3U) WL 318 S30UEISIP (Y ‘uoisuaWIp Buo| ayy se x ‘UojsuaWIp Loys ay1 se A Aiaads ‘apis Loys ayj o3 Jejmipuadiad saniea ay) suem
J3sn ay3 J1 ‘Ajasieauc) -uoisuauaip Suo| ay) se A pue uojsuawip voys sy se x Ajlaads ‘apis Suo| ay3 o3 Jejnaipuadiad s=2dueyo a|gej-12iem 343 sjueM 135N 341 J| ‘Uiseq Jejndueioss
eJod ‘(A= x) y1dus| v ayi sienba yipim jjey sy uiseq asenbs e Joj -{wniep ayy si Jaynbe ayy jo wonoq ay3 yi 3jqe) Ja3em ayj Jo 1y3iaYy ‘(o)y) suoz pazelnies ayy Jo ssauyolLy
|eniut ayy pue “(1) pouad uopenyut jo uoneinp ‘(A ‘k) sucisuawip uiseq ‘(Yx) Auaanpuos ajnespAy |ejuozuoy ‘(As) pjaiA ojjioeds ‘(y) 23es uonen|yul Ajpads snw sasn ay)

"»SUISEQ UOHRA UL J31EMILIOIS [eI112Y10dAY Leauag Buipunow 1ajempunols Jo uopie|NWIS, ZOTS-0T0T Hoday SUOIIEZISanU| IIUSDG
Aanns [e2130j029 's*n 2y Ul Puro} aq Ued UOBWIOJUI 3IO  "UISE] UOIIBJ|IUl J31BMILIOTS B Yieauaqg punow 1 31empuncds e jo 1ySiay 2y3 238n3[ed ||IM 133yspeaids siy |



STORMWATER MANAGEMENT OPERATION AND
MAINTENANCE MANUAL



Stormwater Management Operation
and Maintenance Manual

for

West Windsor Plainsboro Regional School District

Additions and Renovations at WW-P High School South
Block 17.13, Lot 2

Township of West Windsor
Mercer County, New Jersey

‘C Van Cleef

ENGINEERING ASSOCIATES

www.vcea.org

4 AAA Drive, Suite 103
Hamilton, New Jersey 08691
(609)-689-1100

filbn_

Herbert J. Seeburger, N.J.P.E.# 24GE04748700

FEBRUARY 2020
VCEA #1808WW




TABLE OF CONTENTS

Page
L INTRODUCTION ... e 2
I DESCRIPTION OF FACILITY ..coiiiie et ssne e se e e 2
f. RESPONSIBILITY FOR OPERATION.......ocoiiieeerrenr e rereicsienaees 2
v. ABOVE GROUND DETENTION BASIN. . ......oi et 3
Al INSPECTION AND MAINTENANCE
B. MAINTENANCE EQUIPMENT & MATERIALS
C. GENERAL MAINTENANCE SUMMARY
V. INFILTRATION BASIN — MAINTENANCE SUMMARY AND TASKS........ 5
VL ESTIMATED MAINTENANCE COSTS AND TASKS........ccoiiiiiiiiiis 6
Operation & Maintenance Plan 1 February 2020

VCEA 2 1808-WW



1. INTRODUCTION

The purpose of this report is to provide guidelines and information regarding the required maintenance for
the infiliration basin to be constructed in association with the development of Block 17.13, Lot 2 in the
Township of West Windsor, Mercer County, New Jersey. The project will consist of two additions to the
existing high school, parking lot expansion and new student drop off at West Windsor-Plainsboro High
School South. The parking lot expansion will provide 9 additional parking spaces, new lighting, a surface
infiltration basin and all associated site improvements. The subject site is located on at 346 Clarksville
Road in the Township of West Windsor, Mercer County, New Jersey and is identified as Block 17.13, Lot
2 on the Township of West Windsor Tax Map. The subject site is currently being used as a high school,
The stormwater management facilities will contribute toward the safe conveyance, storage, treatment and
discharge of runoff generated by the proposed development. Every stormwater management system,
whether at grade or below grade, requires that basic periodic maintenance to be performed in order to
maintain the proper functioning and operation of the system. This report will outline these procedures,
further discuss responsibilities and highlight those responsible for performing said maintenance.

1. DESCRIPTION OF FACILITY

The proposed overall stormwater management system has been designed with a pipe network conveying
runoff to a sand infiltration basin. These facilities will require periodic inspections and maintenance. The
following information can be considered a guideline for their continued maintenance, including suggested

inspaction scheduling, as well as performance objectives.

il RESPONSIBILITY FOR OPERATIONS

Responsibility for operation, maintenance, repair and safety of stormwater management facilities,
including periodic removal and disposal of accumulated particulate material and debris, shall remain with
the property owner and all successors in title unless assumed by a governmental agency. For purposes
of this manual, the stormwater management facility shall consist of all components including the storm
sewer pipe network, infiltration basins and associated site features that convey stormwater runoff. The
responsible party shall evaluate the effectiveness of the maintenance plan at least once per year and
adjust the plan and deed as necessary.

In the event that the stormwater management facility becomes a danger to public safety or public health,
or if it is in need of maintenance, the school district shall so notify the responsible person in writing. Upon
receipt of that notice the responsible person shall have fourteen (14) days to effect maintenance and
repair of the facility in a manner that is approved by the municipal engineer or a designee. |f for reasons
of safety there is need for immediate action, the responsible personal shall act forthwith to remove the
danger. If the responsible person fails or refuses to perform such maintenance and repair, the
municipality may immediately proceed to do sc and shall be reimbursed for the cost thereof by the
responsible person or entity. '

Operation & Maintenance Plan 2 February 2020
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Responsible Parties

System Owner: West Windsor Plainsboro Regional School District
Director of Buildings and Grounds
505 Village Road West
Waest Windsor, NJ 08550
(609) 716-5000 x 5351

Design Engineer: Van Cleef Engineering Associates
4 AAA Drive, Suite 103
Hamilton, NJ 08621
Aitn: Herbert Seeburger, PE
(609) 689-1100

Iv.  ABOVE GROUND DETENTION BASINS

A Inspections

A consulting professional engineer should inspect the stormwaier facility annually to ensure that the
infiliration basin, and storm sewer pipe network is operating as designed. The inspection shall reveal
whether or not there are accumulated sediments within the basins, structures or the associated pipe
netwerk. An inspection report should be provided to the owner with recommendations on whether or not
sediment removal is required. Debris and other general nuisance materials should also be removed from
all areas at this time.

Property Owners/Tenants or their maintenance designee should also inspect the above ground detention
facility components once per month and after storm events exceeding ons (1) inch of rainfall to remove
accumulated floating debris and ensure proper functioning of the outlet control structure. If removal of
accumulated debris is necessary, it shall be accomplished at this time.

B. Maintenance and Repair

Maintenance procedures are required to maintain the intended operation and safe condition of the
stormwater management facility by reducihg the occurrence of problems and malfunctions. To be
effective, maintenance shall be performed on a regular basis and include such routine procedures as
training of staff, periodic inspections, silt and debris removal and disposal, control of mosquitoes and
other insects, and review of maintenance and inspection work to identify where the maintenance program
could be more effective. '

Repair procedures are required to correct a problem or malfunction at a stormwater management facility
and to restore the facility's intended operation and safe condition. Based upon the severity of the

Operation & Muaintenance Plan 3 February 2020
VCOEA 7 1808-WW



problem, repairs shall be performed on an as-needed or emergency basis and includes such procedures
as structural repairs, mosquito control, removal of debris, sediment and frash which threaten discharge

capacity, erosion repair and snow and ice removal.

In general, there are two types of maintenance considerations: aesthetic maintenance and functional

maintenance. They are described as follows:

» Aesthetic Maintenance

Aesthetic Maintenance is obviously more important for high profile, above ground facilities than
for underground facilities. In general, policing of the grounds and parking lots will prevent foreign
debris and floating materials from entering into the system and shall be conducted on an as

needed basis.

Collection and removal of surface debris should be performed in association with the lawn and
grounds maintenance schedule and that should be accomplished twice monthly (or as necessary)
to project a clean, healthy, community image.

Leaf debris and snow removal are also concerns for facilities in the Northeast and protection from

accumulated leaf matter and expeditious snow removal are encouraged.

If visual inspection reveals the accumulation of unwanted sediments within the manholefinlet
sfructure or the adjoining pipe network, i shall be removed with either conventional methods
(brcom, shovel and pail}, or by mechanical means (high power vacuum). The degree of

accumulation shall dictaie which methods to realistically employ.

The facility shall be inspected for accumulated sediments and those sediments shall be removed
{regardiess of their depth) on an annual basis.

» Functional Maintenance

Functional maintenance is necessary to keep the stormwater management system operating
properly atall times. Functional maintenance has twc components; preveniative maintenance

and corrective maintenance.

Preventative maintenance refers to procedures that are performed on a regularly scheduled basis
o keep the BMP in proper working order. Preventive maintenance tasks include: surface debris
removal (iwice monthly) and removal of accumulated sediments within manheole or inlet

structures {once annually or as necessary).

Corrective Maintenance is that which is required on an emergency or non-routine basis to correct
problems and to restore the intended operation and safe functioning of the stormwater

Operation & Maintenanee Plan 4 February 2026
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management system. Prompt response to maintenance problems is essential to providing

minimal disruption of the functioning SWM systern.

C. General Maintenance Summary

- Inspections to be performed by a consulting engineer on an annual basis.

- Inspections to be performed by the property owner and/or a maintenance designee on a
monthly basis and/or afier a considerable storm event.

- Detention basin manhole access and debris removal to be performed on an annual basis
and/or as inspection routine dictates.

- Surface debris, including garbage, leaf matter and snow removal are encouraged as
necessary to maintain a safe condition.

- Annual inspection reports shall be provided-to the Township Engineer by April 1% of each

year,

V. INFILTRATION BASIN — MAINTENANCE SUMMARY AND TASKS

Infiliration basins are designed to provide primarily Water Quality Control.  This management measure
involves employing an infiltration basin to achieve 80% Total Suspended Solid (TSS) removal from
stormwater that is discharged from the property. If is imperative that the sand bedding is maintained per

manufactures recommendations io ensure it will function properly.,

Infiltration basins operate similar to an Extended Detention Basin in that they receive runoff from the
upstream conveyance systems (pipes and/or swales) and impound that water in a designated storage
area “basin” while discharging only a percentage of the runoff received fo mimic the required reduction
below the pre-development runoff conditions. Similar to the stormwater collection system, each basin is
designed based on the amount of runoff produced within its drainage area, and the available water

storage capacity at that basin.

Unigue to the Infiltration Basin is it primarily only controls the more frequent water quality design storm —
the first 1.25 inches of runoff falling in a two-hour period, or less. The impounded water is treated for
water quality by infiltration through the soil/sand layers and subgrade where microbes provide treatment.

Significant increases in impervious coverage {roofs, pavement, sidewalks, etc.) within any drainage area
are not to be undertaken without a proper Engineering analysis to insure there is adequate capacity within
the basin to prevent downstream flooding conditions, and any permit conditions imposed upon the original
project are not violated. These basins operate without significant owner management as long as each
outlet structure’s devices are kept free and clear of obstructions that would fimit the flow they produce.
No equipment or material storage, construction, or re-grading is permitted within a designated infiitration

basin.

Operation & Mainicnance Plan 5 , February 2020
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Maintenance measures for the infiltration basin shall include, but not be limited to:

A. Inspection for blocking, clogging or accumulation of sediments in the basin’s interior.

B. Mowing and/or trimming of vegetation must be performed on a regular schedule based on specific site
conditions.

C. The sand bottom and the spillway must be inspected at least annually for erosion and scour.

D. The bottom sand layer should be inspected at least monthly as well as after every storm exceeding
one inch of rainfall. If the water fails to infiltrate 72 hours after the end of the storm, corrective measures
must be taken. Annual tilling by light equipment can assist in maintaining infiltration capacity and break

up clogged surfaces.

V. ESTIMATED MAINTANCE COSTS AND TASKS

Task ldentification Task Frequency Task Estimated Cost
Inspection by licensed .
professional consulting engineer Once (1) per year $1000.00
Inspection by property owner Once (1) per month (or after a storm $500.00
and/or maintenance designee event exceeding 1 inch of rainfall) )
Debris removal from stormwater
conveyance system (inlets,
pipes, manholes, flared end Once (1) per year $2,000.00
sections, basin and outlet control :
structure)
Surface debris removal (garbage
& organic matter) including Twice (2) per month {or on needed $1.000.00
leaves in the Fall and snow in the basis) e
Winter
Grass Mowing Twice (2) per rtr;on_th {or on needed $500.00
asis)
Operation & Mainienance Plan 6 February 2020
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West Windsor Plainsboro Regional School District
WW-P High School South
346 Clarksville Road, West Windsor, NJ 08550
Block 17.13 Lot 2

STORMWATER MANAGEMENT MAINTENANCE RECORD
(Attach additional forms, photos, receipts and reporis as maybe required.)

Record for period

Check If ‘
Completed | Description of Maintenance ltem Date Completed By
Complete Initial/Signature

Visual Inspection of Drainage Structures and
where possible subsurface piping.

Visual Inspection of all Outfalls.

Removal of Silt, Litter and Debris from areas
ouilined above.

Repair or Replacement of Failing
Components (if required)

Tilling of Infiltration Basin sand bottom

Notes for additional / follow-up work required:




DRAINAGE AREA MAPS



DRAINAGE AREA MAPS
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