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I.

PROJECT DESCRIPTION

American Real Estate Opportunity Fund, LLC is located on 273 Shrewsbury Avenue, Red Bank,
NJ. The scope of work will consist of the construction of 3-story residential/retail building with a
built-in underground parking garage. In addition to the construction of the new building, the site
improvements will also include the replacement of sidewalk and curb surrounding the property,
new landscaping, and a driveway apron. The site is 0.382-acres of which 0.315-acres is disturbed.
A Stormwater Retention System is proposed to attenuate runoff and provide quantity reduction for
the project as required.
The site is presently occupied by 2-story building and 2-story dwelling with associated sidewalks,
driveways and accessory structures and amenities. The property is bounded by the improved rightof-way of Shrewsbury Avenue to the west and Dr’s. James Parker Boulevard to the south. The site
generally drains in northerly and southerly direction in to a grassed area, except for the road
frontages which drains towards the respective street. There is not any existing drainage system on
site and there is no existing storm sewer system within the right-of-way to tie into directly off site.
The project improvements require approximately 0.111-acres of net new impervious surface within
the watershed area(s) associated with the project resulting from the new building, driveway and
sidewalk improvements. Hence the project will result in a net increase in impervious surface of less
than 0.25-acres. The proposed project improvements result in approximately 0.315-acres of
disturbance, which does not exceed the 1.0-acre threshold limit. As such, the project is not
considered as Major Development project and does not require compliance under the Stormwater
Management Rules (N.J.A.C.7:8).
There are no wetlands in the project vicinity and no wetlands impacts or transition area impacts
are proposed. The project is not located in a floodplain or flood hazard area and no permits from
the NJ Department of Environmental Protections (NJDEP) are required.
II.

SOILS

The NRCS SURGO Custom Soil Resource Report for Monmouth County, New Jersey for the site
identifies the in-situ soils as FrrC, 0 to 10 percent slopes. This soil type is characterized by
glauconite bearing loamy eolian deposits and/or glauconite bearing loamy fluviomarine deposites,
and is found to be a member of Hydrologic Soil Group B. A copy of the cited report is included in
Appendix A. The soils are suited for infiltration with a permeability rate of 0.995 in./hr.
III. RUNOFF COEFFICIENTS
The project site includes two (2) categories of groundcover for both the existing and proposed
conditions, as follows:
•
•

Open space, good condition (green roof, turf areas); and
Impervious cover (sidewalks, parking areas, roofs, etc.)

Table 7.1, “Typical Runoff Coefficients for 100 Year Frequency Storm” from the N.J.A.C. 5:21,

Residential Site Improvement Standards is included in Appendix A for reference. Based on
Hydrologic Soil Group B, the following ‘C’ values were derived:
•
•
•

Roof Area
Open space, good condition groundcover
Paved parking lots, driveways, etc

‘C’ = 0.99
‘C’ = 0.25
‘C’ = 0.99

IV. TIME OF CONCENTRATION
The maximum length of travel across the existing/proposed watershed is approximately 132-feet.
Using Figure 7.1, “Time of Concentration” from the N.J.A.C. 5:21, Residential Site Improvement
Standards, a time of concentration of 10-minutes is appropriate for the watershed.
V.

RUNOFF CALCULATIONS

Existing Condition

Total Area = 0.382 acres

Average Runoff Coefficient ‘C’ Calculation
Groundcover

Area (Ac.)

Roof Area, Sidewalk
Open space

0.204
0.178

Runoff Coefficient ‘C’
0.99
0.25

AxC
0.202
0.045

Average Runoff Coefficient ‘C’ = 0.246/0.382 = 0.64 for existing conditions
Runoff Calculations for 2 Yr., 25 Yr., and 100 Year Storm Frequencies
Storm Frequency

‘C’ Avg.

I (in./hr.)*

Area (ac.)

Q (cfs)

2 Year, Existing
25 Year, Existing
100 Year, Existing

0.64
0.64
0.64

0.650
0.967
1.120

0.382
0.382
0.382

0.158
0.236
0.273

* For Rainfall Intensity ‘I’ see NOAA Point Precipitation Frequency Estimates for Red
Bank, New Jersey included in Appendix A
Proposed Condition

Total Area = 0.382 acres

Average Runoff Coefficient ‘C’ Calculation

Groundcover

Area (Ac.)

Roof Area, Sidewalk
Open Space
Driveways, Parking Lot

0.195
0.101
0.086

Runoff Coefficient ‘C’
0.99
0.25
0.99

AxC
0.193
0.025
0.085

Average Runoff Coefficient ‘C’ = 0.303/0.382 = 0.79 for proposed conditions
Runoff Calculations for 2 Yr., 25 Yr., and 100 Year Storm Frequencies
Storm Frequency

‘C’ Avg.

I (in./hr.)*

Area (ac.)

Q (cfs)

2 Year, Existing
25 Year, Existing
100 Year, Existing

0.79
0.79
0.79

0.650
0.967
1.120

0.382
0.382
0.382

0.196
0.291
0.337

* For Rainfall Intensity ‘I’ see NOAA Point Precipitation Frequency Estimates for Red
Bank, New Jersey included in Appendix A
As can be seen from the calculations, the total runoff Q (cfs) is increased from the proposed site
development due to the additional impervious surface. The increase, however, will still result in a
net reduction in flow due to the lack of a stormwater management system at the existing site. The
proposed storm sewer system has been designed to handle the entire volume and flow up to the
100-year storm whereas the existing site runoff flowed over land.
VI. STORMWATER MANAGEMENT
The watershed area(s) associated with the existing site discharged to a grassed area. No increase
in post developed flows are proposed.
The proposed system will comprise of a Stormwater Retention System consisting of two 30”
perforated HDPE pipe laterals set flat and connected at both ends with 30” manifolds. The system
provides sufficient storage so that flows are attenuated in the basin and released at a rate such that
there is no increase above pre-development (existing) flows directed to the existing grass area.
VII. STORMWATER RETENTION SYSTEM DESIGN
The purpose of the proposed Stormwater Retention System is to impound stormwater runoff
generated by the proposed improvements and provide stormwater management for the project.
Flows from the proposed impervious driveway and parking lot will be conveyed through the inlet
and trench drain and conveyed to the two perforated HDPE pipes. The proposed basin will result
in a net reduction of flows below pre-development conditions.

Calculations (NJ Design – 10 Year Storm):
P = 1.25 in.
Area: Roof = 8,531 ft2
Parking lot = 3,103 ft2
Green Roof = 2,700 ft2
Grass/Landscape Area = 1,740 ft2

CN = 98
CN = 98
CN = 65
CN = 65

Total Impervious Area = 11,634 ft2
Total Pervious Area = 4,440 ft2
Impervious Area S =

1000
𝐶𝐶𝐶𝐶

− 10 =

1000
98

− 10 = 0.20 inches

Impervious Area initial abstraction = 0.2S = 0.20 X 0.20 = 0.04 inches
0.8S = 0.8 X 0.20 = 0.16 inches
Impervious Area Runoff =

(𝑃𝑃−0.2𝑆𝑆)2
(𝑃𝑃+0.8𝑆𝑆)

1.04 𝑖𝑖𝑖𝑖

=

(1.25−0.04)2
(1.25+0.16)

= 1.04 inches

Runoff Volume Q = 12 𝑖𝑖𝑖𝑖 𝑝𝑝𝑝𝑝𝑝𝑝 𝑓𝑓𝑓𝑓 𝑋𝑋 11, 634 ft2 = 1008.28 cf
Pervious Area S =

1000
𝐶𝐶𝐶𝐶

− 10 =

1000
65

− 10 = 5.38 inches

Pervious Area initial abstraction = 0.2S = 0.20 X 5.38 = 1.08 inches
0.8S = 0.8 X 5.38 = 4.30 inches
Pervious Area Runoff =

(𝑃𝑃−0.2𝑆𝑆)2
(𝑃𝑃+0.8𝑆𝑆)

=

0.005 𝑖𝑖𝑖𝑖

(1.25−1.08)2
(1.25+4.30)

= 0.005 inches

Runoff Volume Q = 12 𝑖𝑖𝑖𝑖 𝑝𝑝𝑝𝑝𝑝𝑝 𝑓𝑓𝑓𝑓 𝑋𝑋 4,440 ft2 = 1.85 cf
Total Site Runoff Volume = 1008.28 + 1.85
= 1,010.13 cf

Total Retention Storage for 30” Pipe = 8 ft3/ft
Pipe length =

1010.13
8

= 126.28 ft =

126.28
2

= 63.14 ft ~ 64 ft

Calculations (100-year Design Storm):
P = 1.70 in.
Area: Roof = 8,531 ft2
Parking lot = 3,103 ft2
Green Roof = 2,700 ft2

CN = 98
CN = 98
CN = 65

Grass/Landscape Area = 1,740 ft2

CN = 65

Total Impervious Area = 11,634 ft2
Total Pervious Area = 4,440 ft2
Impervious Area S =

1000
𝐶𝐶𝐶𝐶

− 10 =

1000
98

− 10 = 0.20 inches

Impervious Area initial abstraction = 0.2S = 0.20 X 0.20 = 0.04 inches
0.8S = 0.8 X 0.20 = 0.16 inches
Impervious Area Runoff =

(𝑃𝑃−0.2𝑆𝑆)2
(𝑃𝑃+0.8𝑆𝑆)

=

1.48 𝑖𝑖𝑖𝑖

(1.70−0.04)2
(1.70+0.16)

= 1.48 inches

Runoff Volume Q = 12 𝑖𝑖𝑖𝑖 𝑝𝑝𝑝𝑝𝑝𝑝 𝑓𝑓𝑓𝑓 𝑋𝑋 11, 634 ft2 = 1,434.86 cf
Pervious Area S =

1000
𝐶𝐶𝐶𝐶

− 10 =

1000
65

− 10 = 5.38 inches

Pervious Area initial abstraction = 0.2S = 0.20 X 5.38 = 1.08 inches
0.8S = 0.8 X 5.38 = 4.30 inches
Pervious Area Runoff =

(𝑃𝑃−0.2𝑆𝑆)2
(𝑃𝑃+0.8𝑆𝑆)

0.064𝑖𝑖𝑖𝑖

=

(1.70−1.08)2
(1.70+4.30)

= 0.064 inches

Runoff Volume Q = 12 𝑖𝑖𝑖𝑖 𝑝𝑝𝑝𝑝𝑝𝑝 𝑓𝑓𝑓𝑓 𝑋𝑋 4,440 ft2 = 23.70 cf
Total Site Runoff Volume = 1,434.86 + 23.70
= 1,458.56 cf
Total Retention Storage for 30” Pipe = 8 ft3/ft
Pipe length for 100-year Overflow =

1458.56
8

= 182.32 ft =

182.32
2

= 91.16 ft ~ 95 ft

** using the runoff calculation method described in Technical Release 55 – Urban Hydrology for Small
Watersheds (TR – 55)

The proposed Stormwater Retention System consists of two (2) 30” diameter perforated HDPE
pipes connected at both ends with 30” diameter manifolds The entire system was designed at a
depth to allow for landscaping above the pipes but also to ensure that the system is at a minimum
of two (2’) feet above the seasonal high groundwater table (depth of 14.5’) which corresponds to
an elevation of 33.50’. These recommendations were provided in the Soil Report prepared by
Melick & Tulley (See Appendix A).
The 30” HDPE underground retention system has been designed to handle the full capacity from
the 100-year emergency storm at its current design length of 95 linear feet (two pipes). Based on
the capacities, the system is design to hold the entire design volume of 1,458.56 cf and slowly

percolate back into the ground. The system was designed to be contained on site and handle the
full capacity of the 100-year storm due to the lack of a municipal owned storm sewer system within
the right-of-way directly off site to tie into for any outlet control overflow.
VIII. PERMIT REQUIREMENTS
There are no floodplains in the immediate project area and the improvements will not impact any
wetlands or documented T&E habitats. The project is not located in a Historic District. No permits
are required from the NJ Department of Environmental Protection (NJDEP). The total area of
disturbance for the project exceeds 5,000-square feet, therefore Soil Erosion and Sediment Control
Certification from the Somerset-Union SCD will be required for the project.
IX. DRAINAGE DESIGN
Runoff calculations for the contributing on-site areas and pipe design calculations for the proposed
storm sewer collection and conveyance system are included on the Proposed Drainage Plan and
Details.
X.

SUMMARY OF RESULTS

The construction of the proposed building and associated site improvements will result in no
detrimental impacts to the surrounding community. There are no environmentally sensitive areas
located within the project limits and no impacts are proposed to any wetlands, floodplains or
streams. The project will ultimately result in a net reduction in peak runoff for the proposed site.
The existing site contained no storm sewer management system and all runoff flowed directly
overland. Although the peak flows for the proposed site result in a net increase in runoff, the entire
volume up to the design 100-year storm will be contained within the proposed Stormwater
Retention System.
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Preface
Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.
Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.
Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).
Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.
The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.
Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require
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alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.
Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that
share common characteristics related to physiography, geology, climate, water
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.
The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.
Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.
Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.
The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.
Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.
Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.
While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.
Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.
After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.

8

578519

578528

578537

578546

578555

578564
4466124

578510

74° 4' 29'' W

74° 4' 32'' W

Custom Soil Resource Report
Soil Map

4466106

4466106

4466097

4466097

4466088

4466088

4466079

4466079

4466070

4466070

4466061

4466061

4466052

4466052

Soil Map may not be valid at this scale.

578528

578537

578546

Map Scale: 1:355 if printed on A portrait (8.5" x 11") sheet.

N

Meters
30
Feet
0
15
30
60
90
Map projection: Web Mercator Corner coordinates: WGS84 Edge tics: UTM Zone 18N WGS84
0

5

10

20

9

578555

578564
74° 4' 29'' W

578519
74° 4' 32'' W

40° 20' 28'' N

40° 20' 31'' N

4466115

4466115

40° 20' 31'' N

40° 20' 28'' N

Custom Soil Resource Report

MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)
Soils
Soil Map Unit Polygons
Soil Map Unit Lines
Soil Map Unit Points
Special Point Features
Blowout
Borrow Pit
Clay Spot
Closed Depression
Gravel Pit
Gravelly Spot
Landfill
Lava Flow
Marsh or swamp

MAP INFORMATION
The soil surveys that comprise your AOI were mapped at
1:24,000.

Spoil Area
Stony Spot
Very Stony Spot

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

Wet Spot

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

Other
Special Line Features
Water Features
Streams and Canals
Transportation

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

Rails
Interstate Highways

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

US Routes
Major Roads

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

Local Roads
Background
Aerial Photography

Mine or Quarry
Miscellaneous Water

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

Perennial Water
Rock Outcrop

Soil Survey Area: Monmouth County, New Jersey
Survey Area Data: Version 13, Sep 16, 2019

Saline Spot
Sandy Spot

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

Severely Eroded Spot
Sinkhole

Date(s) aerial images were photographed:
23, 2014

Slide or Slip
Sodic Spot

Aug 25, 2014—Sep

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

Map Unit Name

Acres in AOI

Freehold-Urban land complex,
0 to 10 percent slopes

Totals for Area of Interest

Percent of AOI
0.4

100.0%

0.4

100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.
A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.
Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
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.
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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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Monmouth County, New Jersey
FrrC—Freehold-Urban land complex, 0 to 10 percent slopes
Map Unit Setting
National map unit symbol: 4j7m
Elevation: 40 to 110 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: Not prime farmland
Map Unit Composition
Freehold and similar soils: 60 percent
Urban land: 30 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Freehold
Setting
Landform: Low hills, knolls
Landform position (three-dimensional): Side slope
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Glauconite bearing loamy eolian deposits and/or glauconite
bearing loamy fluviomarine deposits
Typical profile
Ap - 0 to 10 inches: sandy loam
Bt1 - 10 to 14 inches: sandy loam
Bt2 - 14 to 21 inches: sandy clay loam
Bt3 - 21 to 35 inches: sandy loam
C - 35 to 80 inches: loamy sand
Properties and qualities
Slope: 5 to 10 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
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 8.1 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Hydric soil rating: No
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Description of Urban Land
Setting
Landform: Low hills, knolls
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Surface covered by pavement, concrete, buildings, and other
structures underlain by disturbed and natural soil material
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked
Minor Components
Colts neck
Percent of map unit: 5 percent
Landform: Low hills, knolls
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No
Collington
Percent of map unit: 5 percent
Landform: Low hills, knolls
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No
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Attention: Mr. Matthew C. Taetsch
Report
Soils and Foundation Investigation
Proposed Parking Garage and Residential Building
Red Bank, Monmouth County, New Jersey
American Real Estate Opportunity Fund, LLC
Introduction
This report presents the results of a soils and foundation investigation completed by
Melick-Tully and Associates, a Division of GZA GeoEnvironmental, Inc. (MTA) for a
proposed retail/residential structure with a below-grade parking garage which may be
constructed in Red Bank, Monmouth County, New Jersey. The address of the property is
identified as 273 Shrewsbury Avenue which is located at the northeast corner formed by
the intersection of Shrewsbury Avenue and Dr’s. James Parker Boulevard.

The

appropriate location of the site is shown on the Site Location Map, Plate 1.
Proposed Construction
Based on a sketch plan provided to us, we understand the property would be developed
by the construction of a 24,000 square foot three-story, mixed-use building with retail at
the ground level and residential units above. Parking would be provided below the
entire property and at grade to the east (rear) of the retail units. Finished floors for the
three retail units that front on Shrewsbury Avenue would reportedly be approximately
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Elevation +46.25, Elevation +48 and Elevation +48.5 feet from north to south, respectively. The garage
access ramp would initiate in the northeast corner and enter below the northwest retail building with the
garage floor level established around Elevation +37 feet, about 8 feet below the existing ground surface. It
is our understanding that the cuts ranging from approximately 9 to 12 feet would be required from the
north to south, respectively, to reach the desired garage floor level.
Purpose and Scope of Work
The purpose of our services was to:
1)

explore the subsurface soil and groundwater conditions within accessible portions of the proposed
building area;

2)

estimate the relevant geotechnical engineering properties of the encountered materials;

3)

evaluate the site foundation requirements considering the anticipated structural loads and
encountered subsurface conditions;

4)

recommend an appropriate type of foundation for support of the proposed structure, and provide
geotechnical-related foundation design and installation criteria, including an estimate of the Site
Class as defined by the International Building Code 2015, New Jersey Edition, for seismic design
purposes;

5)

provide recommendations for the support and the need for subdrainage of the lowest level floor
slab;

6)

provide estimated lateral earth pressure and drainage criteria for use in the design of below-grade
building walls; and

7)

discuss appropriate earthwork operations or considerations consistent with the proposed
construction and encountered subsurface conditions.

To accomplish these purposes, a subsurface exploration program consisting of three supervised test borings
was completed. The borings were advanced using truck-mounted, hollow-stem auger drilling equipment
and extended to depths of approximately 22 to 27 feet beneath existing surface grades. Samples were
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extracted from the borings at closely spaced intervals in general accordance with the procedures of the
Standard Penetration Test. A monitoring well (MW-1) was installed after completion of Boring 3. Borings
were not performed in the existing building.
All field work was completed under the direct technical observation of a geotechnical engineer from MTA.
Our representative located the explorations in the field, maintained continuous logs of the explorations as
the work proceeded, and supervised the soil sampling operations to develop the desired subsurface
information.
The approximate locations of the explorations performed for this study are shown on the Plot Plan, Plate 2.
Detailed descriptions of the subsurface conditions encountered in the borings are presented on the Logs of
Borings, Plates 3A through 3C. The soil samples obtained from the explorations were visually classified in
general accordance with the Unified Soil Classification System as described on Plate 4.
All soil samples were brought to our office where they were further examined in our soil mechanics
laboratory. Selected samples were subject to laboratory testing consisting of natural moisture content
determinations and grain-size analyses to aid in their identification and evaluation. The results of the grainsize analyses are presented on Plate 5, Gradation Curves, while the results of the moisture content
determinations are shown on the individual boring logs.

A detail of the monitoring well (MW-1)

construction is attached as Plate 6.
The results of our subsurface exploration and laboratory testing programs have provided the basis for our
engineering analyses and design recommendations.

The following discussions of our findings and

recommendations are subject to the Limitations attached as an Appendix to this report.
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Site Conditions
Site Conditions: The site consists of five contiguous lots occupied by a one to two-story building with
associated pavement; a two-story dwelling in the southeastern portion of the property and lawn with trees
elsewhere.
Topographic information shown on a plan provided to us indicates the site slopes down from the south to
the north from a high of around Elevation +49 feet near Dr’s. James Parker Boulevard to around Elevation
+45 feet to +43 feet at the northwest and northeast corners of the proposed property, respectively.
Subsurface Conditions: The borings encountered 1 to 6 inches of asphalt pavement underlain by 3 to 5
inches of crushed stone and/or concrete. Fill materials consisting of silty sands with brick, asphalt and
concrete fragments were encountered below the asphalt in Boring 1 and extended to a depth of
approximately 3 feet below the existing ground surface.
The surface and fill materials were underlain by natural loose to medium dense sands and silty sands. The
sandy soils extended to the maximum depths explored, 22 to 27 feet below the ground surface.
Groundwater was encountered upon completion of the borings at depths ranging from approximately 14.5
to 15.5 feet below the existing surface grades, corresponding to elevations of +31.5 feet to +33.5 feet. The
groundwater level measured in the monitoring well installed at B-3 at the time of construction was at 14.2
feet, or Elevation +31.8 feet. A second reading was obtained three weeks later, and groundwater was
measured at 14.3 feet below the ground surface, corresponding to Elevation +31.7 feet.
Findings and Recommendations
General: Based on the results of our borings, it is our opinion that:
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1)

The proposed structure may be supported on conventional shallow foundations which derive their
support from the undisturbed natural sandy soils. Foundations may be sized for an allowable
bearing pressure of 4,000 pounds per square foot. The topsoil, asphalt and existing fill are not
suitable for support of the proposed foundations.

2)

Groundwater was encountered in the borings at depths of about 14.5 to 15.5 feet below grade.
Based on the depth to groundwater upon completion of the drilling and the initial and subsequent
well readings, groundwater is about 4 to 5 feet below the proposed garage floor level. However,
groundwater seepage could be encountered for foundations or utility excavations. We recommend
that the contract documents require that the contractor maintain relatively dry excavations at all
times. Measures to manage groundwater are discussed further in subsequent sections of this
report.

3)

We understand that most of the building footprint and all of the at-grade parking would be
underlain by below-grade parking. Based on a proposed floor level of Elevation +37 feet and
existing grades ranging from Elevation +49 to +45 feet, cuts of up to 9 to 13 feet would be required
to reach 1 foot below the garage floor level. Therefore, excavation support to construct the
basement will be required as well as to not impact off-site improvements and roadways.

The following sections of this report present further discussion of these items.
Site Preparation and Earthwork: The existing structures should be demolished and all foundations, slabs,
basement walls, utilities, etc. within and at least 5 feet beyond the limits of the new building should be
removed for their full depth. The existing asphalt should be removed as well as any topsoil and vegetation.
The topsoil and asphalt would not be suitable for reuse within the proposed building.
Following the demolition and stripping operations, excavation should proceed to reach the proposed
basement level for the below grade parking.

The proposed basement provided to us was about

Elevation +37 feet. It is expected that all of the existing fill would be removed during excavation for the
parking level. The excavation should be performed in accordance with the OSHA Guidelines assuming that
the natural sandy soils are a Type “C” soil as defined by OSHA. Two sides of the building are shown
abutting the existing sidewalk. As a result, sufficient space would not be available to safely slope the
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excavations in these areas and maybe others depending on the proximity of the excavations to adjacent
structures or adjoining properties. Therefore, some type of excavation support, such as sheet piles or
soldier pile and lagging would be required. The contractor should be required to provide whatever
excavation support is necessary to prevent damage to any of the adjacent improvements. Following
excavation, the exposed subgrade soils should be proofrolled and compacted to a dense and stable
condition. Any unstable soils should be removed and replaced with controlled compacted fill.
Groundwater was encountered in the borings at depths of approximately 14.5 to 15.5 feet below grade,
corresponding to Elevations of about +31.5 to +33.5 feet. Therefore, groundwater is not expected to be a
major post-construction concern for the excavation of the below-grade parking level. However, localized
perched or trapped water could be present, and groundwater levels could rise from those encountered at
the time of our borings. Dewatering may be necessary for excavations required for foundations, utilities,
etc. The contractor should be required to perform all dewatering necessary to maintain the basement
excavation in a dry condition. Further, the site should be graded to divert surface runoff away from the
basement excavation.
Any backfill required for support of improvements or at-grade portions of the building should consist of
controlled compacted backfill composed of approved portions of the on-site sandy soils. Should imported
materials be needed, we recommend they consist of granular soils containing less than 15 percent by
weight of material passing a US Standard No. 200 sieve and having a maximum particle size of 4 inches. All
fill placed in structural areas should be spread in layers on the order of 12 inches or less in loose thickness
and be uniformly compacted to at least 95 percent of maximum dry density as determined by the ASTM D1557 test procedure.
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Foundation Design Criteria: Based on the results of the borings, it is our opinion that the proposed building
may be supported by conventional spread foundations established on the undisturbed natural sandy soils.
Foundations may be proportioned to impose maximum allowable net bearing pressures of up to 4,000
pounds per square foot. Loads have not been provided to us. Assuming column loads of 250 kips, we
anticipate that post-construction settlements of foundations designed and constructed in accordance with
our recommendations will be on the order of 1 inch, or less.
If shallow foundations are required outside the below-grade garage area, they should be established at
least 3 feet below the adjacent exterior grades to provide protection from frost penetration. Interior
footings in permanently heated portions of the building may be established at convenient levels beneath
the floor slab.
Seismic Design Criteria: Based on the results of the borings and our knowledge of the regional geology, it is
our opinion that the site subsurface conditions are representative of a Site Class “D” as defined in the New
Jersey Edition of the 2015 IBC Building Code.
Below-Grade Garage Slab Design Criteria: Following the previously described site preparation procedures,
the below-grade garage floor slab for the proposed structure may be supported on the natural subgrade
materials or controlled compacted fill. We recommend that the basement slab be underlain by a layer of
coarse material consisting of at least 6 inches of clean 3/4-inch crushed stone or washed gravel to provide a
capillary break between the bottom of the slab and the underlying soils. We recommend that the stone
layer be hydraulically connected to a sump so that any water which enters into the stone can be removed
by pumping.
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We estimate that post-construction settlements of the basement slab supported by materials which are
prepared in accordance with our recommendations would be 1/4 of 1 inch, or less.
Below-Grade Walls:

The walls of the below-grade parking structure should be constructed with a

continuous perimeter foundation drain consisting of a minimum 4-inch diameter perforated pipe
surrounded by at least 6 inches of clean 3/4-inch crushed stone. The stone should be separated from the
adjacent soils with filter fabric. It would be beneficial to discharge the foundation drain directly into the
storm drainage system in the street, if possible. If not, the drain should discharge into the sump provided
below the slab. The below-grade walls should be constructed with a vertical wall drain such as Miradrain or
a 12-inch wide column of clean crushed stone separated from the backfill with filter fabric. The wall drain
should be hydraulically connected to the footing drain and extend up to within 2 feet of the ground surface.
All below-grade walls should be designed to resist lateral earth pressures imposed by the adjacent soils, as
well as surcharge loads due to traffic, surface improvements, temporary construction traffic, material
stockpiles, sloping backfills, etc. Walls which are free to rotate slightly during backfilling may be designed
to resist lateral earth pressures assuming an active earth pressure condition. If the walls are restrained,
they should be designed assuming an at-rest earth pressure condition. The sandy materials anticipated to
be generated by the basement excavation are assumed to be used as backfill and an estimated total unit
weight of 130 pounds per cubic foot and a friction angle of 32 degrees, which may be used for calculating
earth pressures.
Please contact us if you have any questions regarding this report.
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The following Plates and Appendix are attached and complete this report:
Plate 1 – Site Location Map
Plate 2 – Plot Plan
Plates 3A through 3C – Logs of Borings
Plate 4 – Unified Soil Classification System
Plate 5 – Gradation Curves
Plate 6 – Well Construction Detail
Appendix – Limitations
Very truly yours,
MELICK-TULLY and ASSOCIATES,
a Division of GZA GeoEnvironmental, Inc.

Cory S. Karinja, P.E.
Assistant Project Manager

Mark R. Denno, P.E.
Consultant/Reviewer
CSK:CPT/csk
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Christopher P. Tansey, P.E.
Associate Principal
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MAJOR DIVISIONS

More than 50% of
coarse fraction
RETAINED on No. 4 Sieve

TYPICAL
DESCRIPTIONS

GW

Well-graded gravels, gravelsand mixtures, little or no
fines.
Poorly-graded gravels, gravelsand mixtures, little or no fines.

CLEAN
GRAVELS

GRAVEL &
GRAVELLY
SOILS
COARSE
GRAINED
SOILS

LETTER
SYMBOL

(Little or no fines)

GM

Silty gravels, gravel-sand-silt
mixtures.

GC

Clayey gravels, gravel-sandclay mixtures.

CLEAN SAND

SW

(Little or no fines)

SP

Well-graded sands, gravelly
sands, little or no fines.
Poorly-graded sands, gravelly
sands, little or no fines.

GRAVELS WITH
FINES
(Appreciable amount
of fines)

SAND AND
SANDY SOILS

More than 50%
of material
is LARGER than
No. 200 Sieve

More than 50% of
coarse fraction
PASSING a No. 4 Sieve

GP

SANDS WITH
FINES
(Appreciable amount
of fines)

SM

Silty sands, sand-silt mixtures.

SC

Clayey sands, sand-clay
mixtures.
Inorganic silts and very fine
sands, rock flour, silty or clayey
fine sands or clayey silts with
slight plasticity.
Inorganic clays of low to
medium plasticity, gravelly
clays, sandy clays, silty clays,
lean clays.
Organic silts and organic silty
clays of low plasticity.

ML
FINE GRAINED
SOILS

SILTS AND CLAYS

Liquid limit
LESS than 50

CL
OL

Inorganic silts, micaceous or
diatomaceous fine sand or silty
soils.
Inorganic clays of high
plasticity, fat clays.
Organic clays of medium to
high plasticity, organic silts.
Peat, humus, swamp soils with
high organic contents.

MH
More than 50% of
material
is SMALLER than

Liquid limit

SILTS AND CLAYS

GREATER
than 50

No. 200 Sieve

CH
OH

HIGHLY ORGANIC SOILS

PT

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS.
GRADATION*
% Finer by Weight

Trace
Little
Some
And

0% to 10%
10% to 20%
20% to 35%
35% to 50%

COMPACTNESS*
sand and/or gravel
Relative Density

Loose
Medium Dense
Dense
Very Dense

0% to 40%
40% to 70%
70% to 90%
90% to 100%

CONSISTENCY*
clay and/or silt
Range of Shearing Strength in
Pounds per Square Foot
Very Soft
Soft
Medium
Stiff
Very Stiff
Hard

less than 250
250 to 500
500 to 1000
1000 to 2000
2000 to 4000
Greater than 4000

*Values are from laboratory or field test data, where applicable. When no testing was performed, values are estimated.
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% Gravel
Coarse
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0.0
0.0
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0.0
0.0
0.0
1.0
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0.0
0.0
0.0
0.4
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% Sand
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13.7
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SOIL DATA
SYMBOL

SOURCE

SAMPLE
NO.

DEPTH
(ft.)

Material Description

USCS

B-1

S-3

4-6

Fine to medium Sand, little Silt. MC=9.1%

SM

B-1

S-6

10-12

Fine to medium Sand, little Silt. MC=9.0%

SP-SM

B-2

S-5
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Fine to medium Sand, trace Silt. MC=7.6%
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B-3
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Fine to medium Sand, little Silt. MC=10.6%
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Fine to medium Sand, trace Silt. MC=20.2%

SP-SM
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APPENDIX - Limitations

APPENDIX
Limitations
A. Subsurface Information
Locations: The locations of the explorations were approximately determined by tape measurement from
existing site features. Elevations of the explorations were approximately determined by interpolation between
contours shown on topographic plans provided to us. The locations and elevations of the explorations should be
considered accurate only to the degree implied by the method used.
Interface of Strata: The stratification lines shown on the individual logs of the subsurface explorations represent
the approximate boundaries between soil types, and the transitions may be gradual.
Field Logs/Final Logs: A field log was prepared for each exploration by a member of our staff. The field log
contains factual information and interpretation of the soil conditions between samples. Our recommendations
are based on the final logs as shown in this report and the information contained therein, and not on the field
logs. The final logs represent our interpretation of the contents of the field logs, and the results of the
laboratory observations and/or tests of the field samples.
Water Levels: Water level readings have been made in the explorations at times and under conditions stated on
the individual logs. These data have been reviewed and interpretations made in the text of this report.
However, it must be noted that fluctuations in the level of the groundwater will occur due to variations in
rainfall, temperature, and other factors.
Pollution/Contamination: Unless specifically indicated to the contrary in this report, the scope of our services
was limited only to investigation and evaluation of the geotechnical engineering aspects of the site conditions,
and did not include any consideration of potential site pollution or contamination resulting from the presence of
chemicals, metals, radioactive elements, etc. This report offers no facts or opinions related to potential
pollution/contamination of the site.
Environmental Considerations: Unless specifically indicated to the contrary in this report, this report does not
address environmental considerations which may affect the site development, e.g., wetlands determinations,
flora and fauna, wildlife, etc. The conclusions and recommendations of this report are not intended to
supersede any environmental conditions which should be reflected in the site planning.
B. Applicability of Report
This report has been prepared in accordance with generally accepted soils and foundation engineering practices
for the exclusive use of American Real Estate Opportunity Fund, LLC for specific application to the design of the
proposed parking garage and residential building. No other warranty, expressed or implied, is made.
This report may be referred to in the project specifications for general information purposes only, but should
not be used as the technical specifications for the work, as it was prepared for design purposes exclusively.

C. Reinterpretation of Recommendations
Change in Location or Nature of Facilities: In the event that any changes in the nature, design or location of the
building are planned, the conclusions and recommendations contained in this report shall not be considered
valid unless the changes are reviewed and conclusions of this report modified or verified in writing.
Changed Conditions During Construction: The analyses and recommendations submitted in this report are
based in part upon the data obtained from three test borings performed for this study. The nature and extent of
variations between the explorations may not become evident until construction. If variations then appear
evident, it will be necessary to reevaluate the recommendations of this report.
Changes in State-of-the-Art: The conclusions and recommendations contained in this report are based upon the
applicable standards of our profession at the time this report was prepared.
D. Use of Report by Prospective Bidders
This soil and foundation engineering report was prepared for the project by Melick-Tully and Associates, a
Division of GZA GeoEnvironmental Inc. (MTA) for design purposes and may not be sufficient to prepare an
accurate bid. Contractors utilizing the information in the report should do so with the express understanding
that its scope was developed to address design considerations. Prospective bidders should obtain the owner's
permission to perform whatever additional explorations or data gathering they deem necessary to prepare their
bid accurately.
E. Construction Observation
We recommend that MTA be retained to provide on-site soils engineering services during the earthwork
construction and foundation phases of the work. This is to observe compliance with the design concepts and to
allow changes in the event that subsurface conditions differ from those anticipated prior to the start of
construction.
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